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Effect of media content and media use habits on aggressive
behaviors in the adolescents
Duygu Akçay1 , Bülent Devrim Akçay2

1Public Health Nursing, National Defense Department, Ankara, Turkey 
2Department of Mental Health and Disease, Gülhane Training and Research Hospital, Ankara, Turkey 

ABSTRACT
Objective: This study aims to assess the effect of media content and media use habits on aggression in
adolescents. 
Methods: This descriptive study was conducted between December 28, 2015 and January 7, 2016. The study
sample consisted of 406 (66% male, 44% female, mean age: 15.16 ± 1.56 years) students who were registered
in two schools in the provincial center of Konya, Turkey during the 2015-2016 academic year. 
Results: Surveyed aggression scores were higher in students who were frequently exposed to violent media (p
< 0.001). The aggression scores were positively correlated with viewing television, DVDs, films/movies,
playing computer/console games, using the Internet, listening to music, playing games on mobile phones, and
total screen time and negatively correlated with participating in sports and reading newspapers and books. 
Conclusion: Health professionals should provide parents, educators, and children with information and advice
on the attentive use of media and the negative health effects related to its uncontrolled use. 
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Address for correspondence: Duygu Akçay, PhD, Public Health Nursing, National Defense Department, Ankara, Turkey 
E-mail: dakcay2010@hotmail.com

Copyright © 2019 by The Association of Health Research & Strategy
Available at http://dergipark.gov.tr/eurj

The European Research Journal 2019;5(3):433-439

dolescents are surrounded by media products in
both electronic (televisions, computers, elec-

tronic games, the Internet, mobile phones, and music
players) and non-electronic (magazines, newspapers,
and books) formats. The growing impact of electronic
media products on adolescence, an important period
in human development, has become of interest.
Duringadolescence, new responsibilities arise that can
lead to conflicts with authority and the need to form a
personal identity. Adolescents sometimes seek to solve
the conflicts they experience, both within themselves
and with society, by resorting to violence. These vio-
lent acts often occur among adolescents, particularly
at school [1-3]. Today, children spend a lot of time
with media products and are exposed to scenes of vi-

olence in almost all type of media content [4]. The
amount of time spent in front of the screen can be
problematic, triggering a sedentary lifestyle as well as
tyrannical and risky behaviors. Studies and literature
on the subject have shown that exposure tomedia
products with violent content and long periods spent
engaged with these products increase the tendency to-
ward aggression and/or aggressive behaviors [5-12]. 
Aggression is defined by psychologists as any behav-
ior that is intended to harm another person. There are
many forms of aggression. For example, verbal ag-
gression usually involves saying hurtful things to avic-
tim. Relational or indirect aggression refers to
behavior that is intended to harm atargeted person,
such as telling lies to get the person into trouble or to
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harm his or her interpersonal relationships [13]. Even
short-term media violence exposure increases the like-
lihood of physically and verbally aggressive behavior,
aggressive thoughts, and aggressive emotions. Recent
large-scale longitudinal studies have provided con-
verging evidence linking frequent exposure to violent
media in childhood with aggression later in life, in-
cluding physical assaults and spousal abuse [5, 9, 13-
16]. 

Adolescents who have access to an array of
media products prefer to spend time with more than
one media product simultaneously rather than focus-
ing on a single media product. Consequently, it is nec-
essary to explore the amount oftime spent using all
media productsand theeffect on the adolescent user.
This study assessed the effect of media content and
media use habits on aggressive behaviors in adoles-
cents. 

Research Hypothesis 
The following hypotheses have been evaluated

in this study. 
H0Violence involving media does not affect

the aggressivebehaviors of adolescents. 
H1 Violence involving media affects the ag-

gressivebehaviors of adolescents. 

METHODS

Study Design and Sample Population 
      A descriptive study assessing the effect of media
use on aggression in adolescents was conducted
between December 28, 2015 and January 7, 2016. The
members of the study population (n = 1157) were
registered at two schools in the provincial center of
Konya during the 2015-2016 academic year. Data was
collected from 418 students who voluntarily took part
in the study. The evaluation excluded 12 students who
filled out the form but who reported that they had been
subjected to or had experienced violence. The 406
students (138 in elementary and 268 in high school)
who were assessed in the study stated that they did not
have any psychiatric or neurological diseases and that
they had not been subjected to or experienced violence
includingdomestic violence. 

Data Collection Instruments 
      The study data was collected using an aggression
inventory and a questionnaire that was developed by
the investigators after a review of the relevant
literature. After an introduction and explanation, the
forms used to collect the data were administered to
student groups of 15-20 adolescents. The students took
approximately 20-25 minutes to complete the forms. 

Study Questionnaire 
      The questionnaire was prepared by the
investigators after a review of the relevant literature
[2-5, 9, 17]. This questionnaire was used to collect
information on the descriptive characteristics of the
students and on media-related variables. The form
included questions about the student’s exposure to
violent scenes in media and the extent to which their
families set limits on mediaconsumption, as well as
questions about the amount of time the studentsspent
viewing TV, playing computer/video games, using the
Internet, listening to music, playing games on mobile
phones, participating in sports, and reading
newspapers/books (both on weekdays and weekends). 

Aggression Inventory 
      Developed by Tuzgöl [18] utilizing the aggression
inventory of Kocatürk [19], the aggression scale used
in this study consisted of 45 items for measuring
behaviors involving expressed, hidden, physical,
verbal, and indirect aggression (exemplified by
behaviors like gossiping, spreading rumours, social
exclusion etc.) in young people. The scale included 30
items related to aggressive behaviors and 15 items
related to nonaggressive behaviors. The inventory
used a Likert Scale answering system. For each item
in the scale, study subjects were asked to select the
choice that best suited them from the following
options: (5) always, (4) often, (3) sometimes, (2)
rarely, or (1) never. Since 13 scale items were negative
statements, those items were scored in the reverse
order. Potential aggression scale scores range from 45
to 225. The study reliability was confirmed by
repeating the test and calculating the Pearson product-
moment correlation coefficient (r = 0.85). The
Cronbach reliability coefficient of the scale was found
to be 0.71. 
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Ethical considerations 
The study began after obtaining institutional
permission from the National Education Directorate
in Konya and ethical permission, numbered 2015/329
and dated December 22, 2015, from the ethics
committee of Konya Selçuk University. 

Statistical Analysis 
Students’ daily screen times were obtained by totaling
the time spent viewing TV/DVDs/movies, playing
computer/video games, using the Internet, and playing
games on mobile phones. The mean daily media use
time was calculated using the following formula:
(weekday time × 5 + weekend time × 2)/7. The data
obtained from the study was assessed using the SPSS
version 15.00 program. Techniques for obtaining
frequencies and percentages were used to analyze the
demographic data and media use habits of the
students, and the bivariate Pearson correlation and F
tests (variance analysis) were used to test the
correlation between the aggression scale and some of
the surveyed variables. A value 0.05 was considered
statistically significant.
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!Table 1. Descriptive characteristics of the study 
group (n = 406) 
Gender n % 
Female 138 34.0 
Male 268 66.0 
Family Structure 

  
Nuclear 353 86.9 
Broad 42 10.3 
Broken 11 2.7 
Mother’s Education 

  
Basic education 244 60.1 
Secondary school 105 25.9 
Undergraduate or higher 57 14.0 
Father’s Education     
Basic education 142 35.0 
Secondary school 110 27.1 
Undergraduate or higher  154 37.9 
Family Income 

  
Low 30 7.3 
Moderate 185 45.7 
High 191 47.0 
Total 406 100 

Table 2. Variance analysis results of media parameters and aggression scores of the study group. 

  
n (%) Aggression Score 

(Mean/SD) 
Significance 

Difference F p* value 

Viewing violent programs 
involving yelling, weapons, 
quarrels, fights, wars, etc. in 
television and movies 

Always 
Sometimes 

Never 

252 (62.1) 
110 (27.1) 
44 (10.8) 

124.12 ± 22.37 
117.95 ± 19.00 
103.64 ± 16.95 

18.752 < 0.001 
1 and 2 
1 and 3 
2 and 3 

 Viewing violent programs 
involving yelling, weapons, 
quarrels, fights, wars, etc. in 
social network sites  

Always 
Sometimes 

Never 

208 (51.2) 
69 (17.0) 
129 (31.8) 

126.15 ± 20.83 
113.04 ± 19.61 
114.51 ± 22.15 

17.003 < 0.001 

1 and 2 
1 and 3 

 Viewing violent programs 
involving yelling, weapons, 
quarrels, fights, wars, etc. in 
computer games  

Always 
Sometimes 

Never 

241 (59.4) 
46 (11.3 

119 (29.3) 

125.64 ± 20.15 
112.78 ± 21.01 
112.15 ± 22.39 

19.823 < 0.001 

1 and 2 
1 and 3 

 Listening to or viewing 
violence-involving or 
promoting songs or clips  

Always 
Sometimes 

Never 

83 (20.4 
62 (15.3) 
261 (64.3) 

139.73 ± 18.36 
116.90 ± 19.56 
114.81 ± 19.89 

52.277 < 0.001 
1 and 2 
1 and 3 

 Family forbidding the of 
viewing and playing of 
violent programs 

Always 
Sometimes 

Never 

267 (65.8) 
38 (9.4) 

101 (24.8) 

116.76 ± 21.38 
127.34 ± 20.76 
126.72 ± 21.65 

10.273 < 0.001 
1 and 2 
1 and 3 

 *One Way Variance Analysis (F Test) 
!
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RESULTS

      The descriptive characteristics of the study group
are shown in Table 1. According to the analysis of
variance, there was no relationship between parental
education status, family structure, income and
aggression scores. 

      The students who reported more exposure to
violent television, social networking, computer games
and music were found to have higher aggression
scores than those who reported less exposure (Table
2). The mean media use, newspaper/book reading, and
sports participation times of the study group areshown
in Table 3. 
      The aggression scores were positively correlated
with viewing television, playing computer/console
games, using the Internet, listening to music, playing
games on mobile phones, and the total time spent in
front of the screen (r = 0.126, p < 0.05; r = 0.233, p <
0.001; r = 0.472, p < 0.001; r = 0.291, p < 0.001; r =
0.300, p < 0.001; r = 0.472, p < 0.001, respectively),
and negatively correlated with participating in sports
and reading newspapers/books (r = -0.035, p > 0.05; r
= -0.103, p < 0.001) (Table 4).

DISCUSSION

      In accordance with previous studies [20-24], we
found no significant difference between parental
education level, family income status, and aggression.
In this study, it supports the findings of previous
studies. The aggression scores of the students in this
study who were exposed to violent media scenes were
high (see Table 2). Previous studies have demonstrated
a connection between media violence and aggressive
behaviors exhibited in following years [7, 8, 12]. A
study that took place in seven countries showed that
exposure to violent screen media was positively
associated with aggression [6]. In addition, a meta-
analysis of 35 reports concluded that exposure to
violent video games increased aggressive behaviors
[25]. Huesmann [26] reported that exposure to
electronic media violence increased the risk of
aggressive behavior in both children and adults in the
short term and in children in the longterm. Similar
studies on Turkish students have found that playing
violent video games increases aggressive, antisocial
behavior [10] and is associated with youngsters
resorting to violence more often in problem-solving
situations [11]. Recent meta-analyses have shown that
shortly after playing a violent video game, the
aggressiveness of the player increases [5, 9]. The
results of this study are similar to the results of other
studies. 
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Table 3. Distribution of mean media use, 
newspaper/book reading, and sports participation 
times of the study group and their aggression 
scores. 

Mean Time (Days/Hours)/Score Mean/SD 

TV/DVD Film/Movie  

Weekdays 2.04 ± 2.00 
Weekends 2.74 ± 2.30 
Daily 
Average 2.24 ± 1.93 

Playing 
Computer/Console 
Games 

Weekdays 1.22 ± 1.94 
Weekends 1.89 ± 2.72 
Daily 
Average 1.41 ± 2.02 

Using the Internet 

Weekdays 2.90 ± 2.88 
Weekends 3.76 ± 3.48 
Daily 
Average 3.15 ± 2.96 

Listening to Music 

Weekdays 2.26 ± 3.43 
Weekends 2.66 ± 4.01 
Daily 
Average 2.37 ± 3.46 

Playing Games on 
Mobile Phones 

Weekdays 0.83 ± 1.36 
Weekends 0.96 ± 1.55 
Daily 
Average 0.86 ± 1.32 

Participating in Sports 

Weekdays 0.74 ± 1.41 
Weekends 0.71 ± 1.53 
Daily 
Average 0.73 ± 1.31 

Reading 
Newspapers/Books 

Weekdays 0.69 ± 0.92 
Weekends 0.80 ± 1.06 
Daily 
Average 0.72 ± 0.89 

Screen Time 7.66 ± 5.31 

Aggression Score 120.23 ± 
21.88 

!



Eur Res J 2019;5(3):433-439 Akçay and Akçay

      The content and age-based program rating system,
also called smart signs, may provide guidance on
adolescent protection from the contents of certain TV
programs in Turkey. The adolescents in the study
group should be provided with education and advice
concerning the use of smart signs. Previous studies
have shown that parents who set rules on media
consumption and serve as positive role models can
help to reduce the time adolescents spend in front of
the screen [27-30]. Although parental supervision and
the frequencyof family TV time decreases as children
grow older, families should regulate the purpose and
content of children’s media use, restrict the amount
ofuse, and provideexplanatory assistanceto children
by using the media with them. 
      The mean total screen-viewing time of the
participating adolescents in a day was 7.66 ± 5.31
hours (see Table 3). Several studies have assessed
media screen time. In one study, participants spent 2.2
hours daily in front of a screen [31]. Another study
found that adolescents spent a daily average of 193
minutes in front of ascreen [27]. Haines et al. [32]
found that 33.7% of females and 43.9% of males spent
two hours and more in front of a screen daily. Studies
in China and Australia assessing screen time, which
included TV/video viewing and computer use, showed
that the mean daily viewing times were 1.4 hours [33]
and 3.1 hours [34], respectively. The total screen time
of the participating students in the current study was
much higher than in these previous studies. This large
amount of screen time indicates that the adolescents

in this study chose to spend time with more than one
media product simultaneously rather than focusing on
a single media product. 
      Media is an indispensable part of adolescent life,
and the negative health impacts of media overuse are
inevitable. Experts stress that the screen time of
children older than two years should be limited to at
most two hours per day [35]. Consequently, the media
viewing habits of the students in this study group need
to change. Previous studies have found that
interventions to reduce adolescent screen time can be
effective [36-38]. It would be helpful to provide
education on the conscientious use of media to the
study group students, their families, and the school
staff, and to sponsor an intervention program to limit
screen time and media use. 
      The mean aggression score of the study group was
120.23 ± 21.88 (see Table 3). There was a positive
correlation between the media time of the adolescents
and their aggression scores (see Table 4). Studies have
found that increased screen time during leisure periods
is associated with violent, aggressive, and despotic
behavior [39]. In a study by Iannotti et al. [40] on
adolescents in two different countries, increased
screen time was found to be positively correlated with
several negative health indicators. The results of this
study are similar to those of other studies. The
negative correlation between the students’ aggression
scores and the level of participation in sports and the
time spent reading newspapers/books should serve as
guidance for parents and educators (see Table 4).
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Table 4. Comparison of mean media use, newspaper/book reading, and 
sports participation times of the study group and their aggression scores. 

Mean Time (Hours) 
Aggression Score 

r p value 
Viewing TV  0.126 0.011 
Playing Computer Games 0.233 < 0.001 
Using the Internet 0.472 < 0.001 
Listening to Music 0.291 < 0.001 
Playing Games on Mobile Phone 0.300 < 0.001 
Total Screen Time 0.472 < 0.001 
Participating in Sports -0.035 0.479 
Reading Newspapers/Books -0.103 0.039 

!
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Proper intervention should include redirecting
adolescents from spending time using media to
participating in quality enriching activities such as
sports and creative and social games. Consequently;
H1 hypothesis has been accepted. 

Limitations 
      The most important limitation of this study was
the selection of a non-randomized study sample.
Media use times were evaluated according to the
statements of the adolescent study participants rather
than more objective sources. To increase the
generalization of the results, researchers should
conduct randomized controlled experiments with a
larger sample group. Previous randomized controlled
studies have consistently shown that youngsters who
were exposed to scenes with violent content have
more aggressive behaviors, thoughts, or feelings in the
later periods of their lives compared to those who were
not. These previous studies can serve as a guide for
researchers interested in the subject [5, 9, 14, 41]. 

CONCLUSION

      Before aggressive behaviors manifest and become
persistent, health professionals in collaboration with
families should identify uncontrolled adolescent media
use. Health professionals should plan and implement
evidence-based interventions and early intervention
programs targeting behavioral changes. Researchers
who are interested in this subject should carry out
randomized, controlled studies involving broad
sample groups. 
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ABSTRACT
Objectives: Groundwater is the primary source of drinking water for roughly, a third of the world’s population,
but highly vulnerable to pollution. A thorough research was carried out to investigate the extent of groundwater
contamination on four active dumpsite and a control point at Papalanto, Abeokuta area, and South-Western
Nigeria.
Methods: Domestic wells in the area facilitated the resources for water chemistry. A total of five groundwater
samples were collected from wells located close to different dumpsite in the study area, to determine the extent
of groundwater contamination. Physio-chemical analysis was carried out on the five water samples; the basic
method adopted in the chemical analysis includes titrimetric method, atomic absorption spectroscopy and
calometric method.
Results: The results showed that water quality parameter like temperature, pH, taste, odour, total solids,
sulphate, copper, iron, zinc, cadmium and chromium are in appropriate standard prescribed by WHO and
NSDWQ. Other physical parameters like color, turbidity, conductivity, total suspended solids, total dissolved
solid, total hardness, total alkalinity, total acidity, calcium, magnesium, chloride, nitrite, manganese, lead,
nickel, nitrate, have higher values than the authorized standard value, which directly or indirectly affect the
water content found in the area for drinking purpose. These features could be attributed to the possible activities
of contaminants facilitated by leachate plume from the dumpsite. 
Conclusions: The study shows that the regolith aquifer in the area of study is highly vulnerable to pollution
from the refuse dumps. From the geophysical and physio-chemical analysis carried out, the values of most
parameters obtained in the water samples collected at locations close to the leachate have been confirmed to
be higher than those collected at locations away from the leachate. Hence, the groundwater near the leachate
is confirmed contaminated.
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aste disposal is one of the major problems in
developing countries world over. Waste is any

substance, solution, mixture or article for which no
direct use is envisaged but which is transported for
reprocessing, dumping, elimination by incineration or
other methods of disposal [1]. Wastes are produced
frequently on daily basis as a result of human
activities. Individual efforts to control/eradicate waste
have led to the emergence of waste disposed
irresponsibly in bushes, river body and road side
without much concern to the regions beneath the
surface of the earth, geology of the study area and their
closeness to the living quarters. This action is
detrimental to human health further escalating
environmental health risk [2]. In residential quarters,
poor settlement structure and lack of septic facilities
for domestic and human waste removal are factors to
be greatly concerned about. Presence of prominent
dumpsite in residential quarters is a major source of
environmental pollution, air infectious disease, soil
pollution, leachate and contaminants migration to
water table. Different environmental degradation,
activities and inconsiderate exploitation of water
channel can be said to be responsible for this menace
[3]. In addition, waste if not properly disposed could
lead to contamination of surface and groundwater in
its immediate environment [4, 5]. Sometimes, during
the peak of the raining season, the dumpsite is usually
covered with flood. It is this contaminated liquid that
spread through the soil and ground water system. This
results in pollutant loads on the environment which
depends on the quality and quantity of the water that
percolates through the dumpsite and penetrates down
to the ground water. Generally, leachate from dumpsite
consists of different organism, microbes, chemicals
and other harmful substance, this is because water in
its natural state is not pure coupled with introduction
of leachate plume from dumpsite, this pose great
danger to the composition, constituent and relevance
of water in that area [6]. 
      In Papalanto area, which is a rural community in
Nigeria, the primary source of drinking water is from
hand dug well. This is due to lack of pipe borne water
occasioned by lack of functional water treatment
facilities. Hence, the community is exposed to polluted
water for its domestic and agricultural purposes
thereby increasing the risk of contracting water related
health hazards [7]. Leachate plume and other

pollutants pose a high risk to groundwater resource if
not adequately managed. To overcome this, there is
need to assess some of the important parameters of the
leachate with a view to providing solution to water
pollution occasioned by indiscriminate waste disposal.
Consequently this study aims to examine the physio-
chemical composition and level of contaminants in the
water samples from hand dug wells in the study area
while comparing the results obtained with the
standards for drinking water of World Health
Organization (WHO) and Nigerian Standard of
Drinking Water Quality (NSDWQ). 
      Papalanto metropolis is a semi urban area in Ifo
local government area, in Ogun state, South-Western
Nigeria. Papalanto has a latitude of 6.8821, latitude
(DMS) 6°52’56N and longitude of 3.1931, longitude
(DMS) 3°11”35E, altitude (feet dimension) 236,
altitude (meters dimension) 71 m above sea level [8].
The physiography of the study area is that of extensive
lowland that is gently undulating with a gentle sloping
dissected escarpment known as southern uplands [9],
it lies in the tropical climate belt, where the climate
condition is friendly, while the monthly temperature
varies between 25°C and 30°C. 
      Papalanto is a major town situated along the
Lagos-Abeokuta Road. It has an intersection with the
Sagamu/Ilaro Road in the Ewekoro local government
area of Ogun State. It stands as a vantage point for
trade, transportation and communication. The
construction of New Lagos-Abeokuta express road led
to the migration of different tribes to Papalanto which
brought about physical development to places like Ori-
Ogbo, Araromi, Ajegunle, Fowowawo (now called
Sawmill) and many other areas after places like Oju-
Oja Isale Alfa, Alagbede compound, Ago-Ika and
Ago-Ijaiye compound [10]. 
      One of the major source of revenue was generated
through sugar cane plantation and sale, which was
very predominant in Papalanto till date. The area is
characterized by different activities as a result of the
cement factory, schools and other facilities located in
the vicinity. 
      As a result of commercial activities in the area,
huge masses of waste are generated and its
management could be cumbersome despite the
presence of few licensed refuse government agencies.
In the area, refuse are mostly dumped on road side,
farm lands, water bodies, bushes and roadside,

W
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constituting serious environmental and health
nuisance. The study area (Figures 1a and 1b)
(Papalanto) belongs to the eastern part of Dahomey
basin, extending from the Volta Delta (Southern
Ghana) to the Western border of Niger Delta region in
Nigeria [11]. However, the general succession of the
rock unit is that of concealed rock which encompasses
Abeokuta group, followed by Ewekoro, Akimbo,
Oshosun, and Ilaro formations respectively. On the
uppermost surface of Ilaro formation is the coastal
plain sands. The Ewekoro formation is the local
geology in the study area. It comprises of non-
crystalline and highly non-fossiliferous limestone and
thinly laminated fossile and probably non-fossiliferous
shale [12]. 
      This is necessitated by the influence of properties
of underlying permeable strata on the subsurface
movement of potentially polluting substances
deposited on the ground surface. 
      The sediments here consist of diverse layer of
sands and mud with a varying proportion of vegetal
matter (from sugar cane plantation). Occasional beds
of sandstone and sediments were clearly deposited
under littoral and lagoonal conditions. Due to high
amount of compost, animal/plant material waste, clay,
manure and silt above the gruss zone, water residence
times are high in this section. Accompanied by
spacious reactions surface, there are the best
conditions for water-rock interactions and hydro-
chemical changes. Regarding the hydro-chemical
situation, acidification process are other important
factors. Groundwater recharge and storage is limited

to the weathering zone and zonal soil. The good
capabilities and the capacity in the covering layers are
lowered in parts with local kaolinite bearing sections
areas and muddy-loamy interculations. Areas of the
highest total permeability were found in vicinity of
faults system. In this part, there are possible electric
contact between fissured aquifers and shallow pore
aquifers. 

METHODS

      There are four active dumpsite and one control
point in the study area. These dumpsites are located
close to residential quarters and developing layout,
such that waste disposal activity is still prominent in
the areas till the date of collection of the samples
(November 2013). The first dumpsite is located along
the New Palace road, approximately 20 m to the west
of Papalanto high school. It is delineated between
latitude 4°52.36’N to 4°52.75’N and longitude
6°57.17’E to 6°57.43’E. The second sampling point is
the control point, located at the backyard of Papalanto
high school. The third dumpsite is located along
Tipper /Ilaro road, the fourth dumpsite is located along
Agbede /Ago-Ijaiye compound and the fifth dumpsite
is located along Sawmill road. 
      2D Electrical resistivity method, (using the ABEM
Terrameter system ES10-64C electrode selector) was
used to investigate the subsurface potential of different
dumpsites. A total of eight wells within the region
were sampled, of which five wells where taken as case
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Figure 1. The research area for this study (a and b).
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study. Each water sample was collected in a
chemically clean double sealed plastic bottle. Distilled
water was first used to rinse the bottle to nullify
pollution in any form [13]. The samples were collected
in the afternoon and toward evening after the well
have been put to use. The water samples were taken
to the laboratory for physio-chemical investigation and
analysis. The recommended standard put in place by
NSDWQ and WHO were appropriately followed to
investigate the water quality of the water samples from
the study area. 
      Physical and chemical parameters that were tested
for includes the followings: temperature, pH, colour,
taste, odour, turbidity, conductivity, total solids, total
suspended solids, total dissolved solid, total hardness,
total alkalinity, total acidity, calcium, magnesium,
chloride, nitrate, nitrite, sulphate, copper, manganese,
zinc, lead, cadmium, nickel, and chromium. All the
results obtained were compared with NSDWQ and
WHO standards.The temperature value of the water
samples were measured using a thermometer. The
terrameter system electrodes were immersed in buffer
7 solution, the temperature was selected to 25°C. The
display was set to read the correct value of buffer
using buffer control knob. The electrode was rinsed
using distilled water and Immersed in buffer 4 or 10
depending on the available buffer and given sufficient
time to stabilize. Then reading was set using the slope
control. The electrode was rinsed in deionized water
and Immersed in an unknown solution. The electrode
was allowed to stabilize for 2-3 minutes and  the
reading was taken. The electrode was rinsed with
deionized/distilled water and blotted with clean tissue
before immersing in another sample to avoid
contamination. After the chemical analysis, the
electrode was rinsed properly with de-ionized
/distilled water and then immerse in buffer 4 (pH:4)
for storage. (Visual comparison method) the water
sample’s color was observed by filling a matched
Nessler tube to 50 ml mark with sample and
comparing it with standard. Look vertically downward
through the tubes towards a white or specular surface
placed at such an angle that light is reflected upward
through the column of the liquid. These procedure
helps determines if turbidity is present and has not
been removed, it is reported as `apparent color’. If
color exceeds 70 units, the sample is diluted with
distilled water in known proportions until the color is

within the range of the standards. The pH of each
sample was then measured. The water samples was
taken into the mouth and tasted orally. The taste
sampling is only carried out on samples that are safe
for ingestion i.e. samples that do not contain bacteria,
viruses, parasites and hazardous chemicals. The odour
was determined orally by perceiving the water
samples using the nose. Presence of odour signified
negative inference and absence of odour signified
positive interference. The turbidity was measured
using turbidimeter, the samples were thoroughly
shaked and observed until air bubbles disappeared,
then the sample were poured into the turbidimeter tube
and immersed in an ultrasonic bath for 1 to 2 seconds.
This caused complete bubble release which shows the
turbidity direct from instrument scale. The
conductivity was measured using aconductimeter. It
was switched on to stabilize for 15 minutes. The
conductivity electrode was rinsed using the sample to
be determined. The knob to conductivity menu (point)
was turned up and the temperature was set to 25°C
within an appropriate range. When the reading did not
appear, the conductimeter was switched to the next
lower range for greater sensitivity. The reading was
taken and the electrode was mixed with distilled water.
If the conductivity of the sample exceeds that of the
instrument, known volume of the sample should be
mixed accordingly to 100 ml with diluted/deionized
water of little or no conductivity. For total solids (T.S)-
the dish was cleaned heated between 103 to 105°C. It
was stored and cooled in a desiccator until needed (the
weight was measured immediately before use). About
100 ml of water sample was pipetted into the
evaporating dish. The dish was evaporated to dryness
on a steam bath. The water sample was stirred with a
magnetic stirrer during transfer. Optionally, successive
water sample portion was added to the same dish after
evaporation. The evaporating sample was dried for at
least 1 hour in an oven at 103 to 105°C. The dish was
cooled in desiccator to balance temperature. The cycle
of drying, cooling, desiccating and weighing was
repeated until a constant weight is obtained. When
evaporating in a drying oven, the temperature is
usually lowered to approximately 2°C below boiling
point to prevent splattering. Total suspended solid is
obtained when the result of total solid is subtracted
from dissolved solid (D.S), the output is suspended
solid i.e. Suspended solid mg/l = T.S – D.S. Total
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dissolved solids (TDS)-the conductimeter was
switched on, the electrode was rinsed using the water
sample to be determined, the knob was set to TDS
menu and the temperature was set to 25°C, the value
was displayed on the meter screen, the electrode was
rinsed with distilled water. Total hardness-50 ml of
water sample was pipetted into 250 ml conical flask.
1 ml or 25 drops of buffer 10 (ammonium chloride
buffer) was added. 3 drops of Erichrome black T
indicator was added and swirled to mix. The mixture
was titrated using standardized E.D.T.A to blue end
point. Total alkalinity-50 ml of the water sample was
taken. 6 drops of phenolphthalein indicator + 6 drops
of bromophenol blue was added. The mixture was
titrated with 0.02 M hydrochloric acid to green end
point, if phenolphthalein is added to the sample and
pink color observed, it means there is carbonate in the
sample. The mixture was titrated till the pink color
turned to colorless and  the titre value was noted
before bromophenol blue indicator was added, to
calculate the total alkalinity add the titre value of
phenolphthalein and bromophenol blue indicator.
Total acidity-50 ml of the water sample was added into
250 ml conical flask. Chlorine residue was removed
by adding a drop of 0.1 M sodium thiosulfate. 6 drops
of bromophenol blue indicator was added and swirled
to mix thoroughly. The mixture was titrated with
standardized 0.02 M sodium hydroxide until the color
changes from yellow to purple green. Calcium-20 ml
of the water sample was pipetted out, a pinch of
ammonium purpurate was added, the burette was filled
with EDTA. The mixture was titrated against EDTA
solution. The titration was continued till the colour
changes to purple. The calcium hardness was
calculated., i.e. volume of EDTA × Normality × 50 ×
1000/volume of sample taken. Dissolved oxygen-an
oxygen bottle of known capacity was filled to
overflow with water sample, avoiding the inclusion of
air bubbles. 0.5 ml each of manganese II chloride
solution and sodium hydroxide solution containing
potassium iodide was added. The bottle was closed
without any air bubble inclusion and shaked
vigorously. After the precipitate had settled, the clear
supernatant liquid was carefully decanted. The
precipitate was dissolved in 2 ml conc. phosphoric
acid. The liberated iodide was titrated against 0.01 M
Na2S2O3 until colorless using starch solution as
indicator (add towards the end of titration) the end

color is pale yellow. Chloride-50 ml of the sample. 1
ml of potassium chromate was added and titrated with
standardized 0.01 M silver nitrate to a red-pinkish
yellow. If the conductivity of the sample is expected
to be high, a measurement of 0.1 M standardized silver
nitrate is used. Nitrite-two 25 ml flat bottom flask was
used, one for sample, the other for blank. One of the
25 ml flask was filled with water sample and the other
was filled with distilled water (the blank). 1 ml
sulfanilamide reagent was added to each mixture. 1 ml
naphthalene solution was also added to each mixture.
The content was placed in the dark for 30 minutes. The
absorbance was measured at 540 nm. Nitrate-10 ml of
water sample was transferred into a large test tube. The
test tube was placed in cold-water bath and 2 ml of
sodium chloride solution was added. The content was
mixed thoroughly by hand and 10 ml H2SO4 acid
solution was added, Mixed by swirling and allowed to
cool. 0.5 ml bruline sulfanilic acid reagent was added
to the mixture. The tubes were swirled to mix
thoroughly and the tubes were placed in a well-stirred
boiling water bath that maintains a temperature of not
less than 95°C. After exactly 20 mins, the sample was
removed and immersed in a cool water bath and
allowed to cool to room temperature. Absorbance was
measured at 410 mn using distilled water treated in the
manner as blank. Sulphate-100 ml of water sample
was taken. Spatula level of barium chloride was added
to the sample and allowed to stand for 5 minutes. The
sulphate content was measured by using turbidimeter.
The instrument was set using turbidimeter standard
that has 10 NTU. When that was carried out, the
turbidimeter was taken out of the sample. Zinc-50 ml
of sample was acidified with few drops of 0.5 M
hydrochloric acid, about 5 ml of sodium acetate
solution was added to the solution to bring the pH to
about 5.3 ml of sodium thiosulphate solution and 10
ml of dithizone solution was added and shaked
thoroughly. The absorbance value is checked at 540
nm against a blank of distilled water treated in the way.
Cadmium-50 ml or smaller volume of water was
pipetted into glass beaker and heated for 10 minutes
with 5 ml of 2 M hydrochloric acid (for turbid sample,
filter). The mixture was cooled and 5 ml potassium
tartrate solution was added. 1 drop of methyl orange
indicator and 2 M NaOH, was added drop wise until
color changes from red to yellowish orange. The
solution was transferred to a 100 ml separating funnel.
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Titrate with 5 ml NaOH-KCN solution (a), 2 ml
hydroxyl ammonium chloride solution and 15 ml
dithizone solution (a) in that order mixing thoroughly
on each addition. The mixture was shaked for 1 minute
and allowed the layers to separate. The solvent phase
was transferred to a second 100 ml separating funnel
containing 25 ml cold tartaric acid solution. 10 ml
chloroform was pipetted into the first separating
funnel. It was shaked again for 1 minute, allowed the
chloroform to separate and transferred to the second
separating funnel taking care that none of the strongly
alkaline aqueous phase is entrained. The second
separating funnel is shaked for 2 minutes. The
chloroform phase is drained and discarded. 5 ml
chloroform was added and shaked for 1 minute again
and discarded.  

RESULTS

      The results of the physio-chemical analysis of the
five water samples are shown in Table 1. The results
showed that water quality parameter like temperature,
pH, taste, odour, total solids, sulphate, copper, iron,
zinc, cadmium and chromium are in appropriate
standard prescribed by WHO and NSDWQ. Other
physical parameters like color, turbidity, conductivity,
total suspended solids, total dissolved solid, total
hardness, total alkalinity, total acidity, calcium,
magnesium, chloride, nitrite, manganese, lead, nickel,
nitrate, have higher values than the authorized
standard value, which directly or indirectly affect the
water content found in the area for drinking purpose.
These features could be attributed to the possible
activities of contaminants 

DISCUSSION

      The conductivity of the study area falls within
appropriate range (120-220 µs/cm) except for S3 and
S5 (2270-2280 µs/cm) which are high and above
WHO standard. The increased conductivity could be
attributed to the geology of the area and migration of
leachate plume. Proximity of the well to the dumpsite
could also be responsible factor. This is in line with
the findings of Oyelami et al. [4] .The study area (S3-
Tipper/Ilaro road, S5-Sawmill road) has a history of

swampy foundation. Over time, due to development
and commercial activities in the area, the swampy area
was filled with decomposed waste and clay sand
materials. With consistent activity of land filling the
area, the swampy water body combined with the
decomposed waste material have sunk down to the
ground at a depth of 4.0 metres. This results for the
underlying presence of layers of leachate plume and
chemical waste. It is a zone with extremely low
resistivity, presence of decomposed contaminants
prominent over past years. This fluid has delineated
deep into the soil. Other reasons are due to the poor
septic drainage system for domestic and human waste
disposal. This contaminated fluid called effluent has
percolated the region and also contributes to the level
of contamination in the study area [14-17]. 
      The well situated inside Papalanto high school has
the highest color concentration (slightly turbid), while
other locations has a clear colour of water (places like
Palace road, Agbede Compound, Sawmill road and
Papalanto/Ilaro road). Although water is naturally
colorless, but the location of the well and soil
composition of the study area brings about the change
in color of the water. Other factor that could account
for the turbid look of the water is the high level of
limestone sediment, due to the local geology of the
study area. This sediment consists of indissoluble
inorganic mineral matter. These sediments are
scattered unevenly all through the fluid content and
this helps the particles to easily absorb light. This is
the brain discovery behind the dusty or foggy turbid
look of the well water in study area S2. 
      From the data in the Table 1, the highest
concentration of total dissolved solid is 1140 mg/l at
Sawmill road and the least value of 60 mg/l at
Papalanto high school. This high value is due to
leachate plume, chemical waste contaminants,
decomposed landfill and soil content, found at the
study area at sSwmill road. This area shows
undissolved materials that are present in the
groundwater. 
      From Table 1, the total suspended solid values
ranges between 0.30 and 30 mg/l. Water samples from
Palace road, Tipper/Ilaro road and Sawmill road have
the highest values. This could be caused by the
constituents of leachate plume accumulated over the
years, other probable factors could be industrial/
chemical waste, sediments, silts and organic particles
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Table 1. Physio-chemical analysis of water 

 
S/N 

PARAMETERS  
RESULTS 

 
NSDWQ Physical, chemical & 

microbiological 
S1 S2 S3 S4 S5 

1 Temperature (°C) 24.8 25.2 25.6 25.9 25.0 22-30 
2 PH 6.74 6.93 7.64 7.68 7.28 6.8-8.5 
3 Colour Clear Slightly turbid Clear Clear Clear Clear/Colorless 
4 Taste Unobj. Unobj. Unobj. Unobj. Unobj. Unobj. 
5 Odour Unobj. Unobj. Unobj. Unobj. Unobj. Unobj. 
6 Turbidity (NTU) 2.09 15.7 1.31 5.21 0.78 5 
7 Conductivity 

S/cm) 
220 120 2270 220 2280 1,500 

8 Total solids (mg/l) 120 60.30 1185 112 1170 1,200 
9 Total suspended 

solids (mg/l) 
10 0.30 50 2 30 - 

10 Total dissolved solids 
(mg/l) 

110 60 1135 110 1140 - 

11 Total hardness 
(mg/l) 

112.0 100.0 616.0 60.0 580.0 400 

12 Total alkalinity 
(mg/l) 

60 60 540 440 100 - 

13 Total acidity (mg/l) 20 20 140 40 100 - 
14 Calcium (mg/l) 44.89 40.08 246.89 24.01 232.46 50 (WHO) 
15 Magnesium (mg/l) 16.31 14.56 85.32 8.74 84.45 50(WHO) 
16 BOD (mg/l)      - 
17 Dissolved oxygen 

(mg/l) 
     - 

18 Chloride (mg/l) 56.72 70.90 340.32 212.7 368.68 250 
19 Nitrate (mg/l) 19.00 24.66 20.00 29.00 70.00 50 
20 Nitrite (mg/l) 1.8 1.95 2.0 1.99 2.51 - 
21 Sulphate (mg/)  75.60 79.07 120.9 132.0 98.6 200 
22 Copper (mg/l) 0.437 0.552 0.327 0.428 0.298 2 
23 Manganese (mg/l) 0.932 0.732 0.559 0.687 0.429 0.5 
24 Iron (mg/l)      0.3 (WHO) 
25 Zinc (mg/l)  1.332 2.080 1.009 0.649 1.129 5 (WHO) 
26 Lead (mg/l) 0.023 0.020 0.079 0.019 0.087 0.05 
27 Cadmium (mg/l) -0.034 -0.077 0.003 -0.132 0.001 0.003 
28 Nickel (mg/l) 0.011 0.014 0.035 0.065 0.029 - 
29 Chromium (mg/l) 0.021 0.029 0.027 0.031 0.053 0.05 
30 Total bacterial count 

(cfu/ml) 
     - 

31 Total coliform 
(cfu/100ml) 

     - 

32 Total fungi/yeast 
counts 

     - 

ND = Not detected, cfu = colony forming unit, WHO = World Health Organization, NSDWQ = Nigerian Standard 
for Drinking Water Quality, unobj. = unobjectionable 
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that are less than visible macroscopic view, that float
in the water body of the area of study. The minimum
values were recorded in Papalanto high school and
Agbede compound. 
      The total hardness of water ranges from 60 to 616
mg/l, showing that areas like Tipper/Ilaro road (S3)
and Sawmill road (S5) have very high hard water
content (580-616 mg/l), which will make the water
less consumable for human use. The hardness of water
had being characterized by two major chemical
elements namely calcium and magnesium. This is
buttressed by the increased values (246.89 mg/l and
232.46 mg/l) of calcium for S3 and S5 respectively
when compared to WHO  and NSDWQ standards.
Though calcium and magnesium are basically two
components that the body needs for growth,
development and regular metabolism. With a view into
the study area, S3 (Tipper/Ilaro road) and S5 (Sawmill
road) have the highest level of total water hardness
which can also be confirmed by the result of the
physio-chemical analysis. S3 (Tipper/Ilaro road) has
a recorded data of 85.32 mg/l and S5 (Sawmill road)
has a recorded data of 84.45 mg/l respectively of
magnesium content. S3 and S5 also have calcium
content recorded data of 246.89 mg/l and 232.46 mg/l,
respectively. The two major chemical components that
contribute to hardness of water (i.e. calcium and
magnesium) are found dominant in S3 and S5 with
high value against the NSWDQ and WHO standard.
This could be a result of dissolution of divalent
mineral substance, magnesium and calcium
components bombarded in the area as a result of
landfill and accumulated swamp leachate plume over
a long period of time. 
      The study area shows a high level of alkalinity
from the water samples. Ranging from 60-540 mg/l,
S3 (Tipper Park) and S4 (Agbede compound) have the
highest level of alkalinity, 540 mg/l and 440 mg/l,
respectively. Alkalinity is associated with hardness in
water, and the major compound which might account
for this is calcium, carbon and oxygen components
which are predominantly elements for limestone
formation and calcite. The basic element in the study
area is within 8.74 to 85.32 mg/l. The range of chloride
deposit in the study area is within 56.72 to 368.68
mg/l. In the study area, the local geology comprises of
non- crystalline and highly non-fossiliferous limestone
and thinly laminated fissile and probably non-

fossiliferous shale (these materials listed above are
basically carbonate and calcium based compounds
which are predominant in the study area [12, 18-21].
The predominant present of calcite, carbon and
calcium component also facilitated the presence of a
cement producing industry located in the environs of
Papalanto. The sediments here consists of diverse
layer of sands and mud with a varying proportion of
vegetal matter (from sugar cane plantation).
Occasional beds of sandstone and sediments were
clearly deposited under littoral and lagoonal
conditions. Accompanied by spacious reactions
surface there are the best conditions for water-rock
interactions and hydro-chemical changes. The
generality/totality of this research study has vividly
evaluated the physio-chemical measurable
constituents of the research area. [19-25]. 
      The following parameters have higher value
which exceeds the recommended NSDQW and WHO
standard. The physical parameters include nickel (S1-
S5), lead (S3, S5), manganese (S1-S4), nitrite (S1-S5),
nitrate (S5), chloride (S3, S5), magnesium (S3, S5),
calcium (S3, S5), total acidity (S1-S5), total alkalinity
(S1-S5), total hardness (S3,S5), total dissolved solid
(S1-S5), total suspended solid (S1-S5), conductivity
(S3-S5), and turbidity (S2). 

CONCLUSION

      With a comprehensive research carried out in the
study area to investigate the extent of leachate
contaminant in the water table, the water samples from
different strategic areas of Papalanto have been
assessed and the physio-chemical analysis carried out.
Evidently, contaminants are characterized by high
level of toxic, organic and inorganic waste materials.
The water samples obtained from well situated in the
area of the prominent dumpsite area are not terribly
contaminated but certain physio-chemical parameters
have exceeded the WHO and NSDWQ standard for
quality drinking water. Thus physio-chemical analysis
is a useful technique for monitoring groundwater
contamination due to leachate at the refuse disposal
sites. 
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ABSTRACT
Objective: This study aimed to evaluate the incidence rates, reporting rates, and the best imaging plane and
sequence for incidental findings in patients undergoing spinal and brain magnetic resonance (MR) imaging. 
Methods: Three experienced radiologists retrospectively re-evaluated the MR images of 1056 consecutive
patients. 
Results: The incidence rates for extraspinal incidental findings for the images of the lumbar, thoracic, and
cervical spine, and extra-neuronal incidental findings on MR images of the brain were 35.47%, 32.25%,
29.16%, and 54.35%; respectively, with reporting rates of incidental findings for these examinations of 31.47%,
8.33%, 29.50%, and 59.62%; respectively. For all examination types, the T2-weighted sequence and the axial
plain were the best to reveal the incidental findings of MR examinations, other than that of the cervical spine. 
Conclusions: Incidental findings, which are commonly detected during routine spinal and brain MR
evaluations, are occasionally omitted from formal radiological reports in daily practice. We strongly recommend
checking the T2-weighted axial plane for MR imaging of the lumbar, thoracic spine and brain and taking a
second look at the T2-weighted sagittal plane MR images of the cervical spine during radiological evaluations. 
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agnetic resonance imaging (MRI) of the lum-
bar, thoracic, and cervical spine, as well as the

brain is a routine procedure in radiological examina-
tions. The majority of focused diagnostic issues asso-
ciated with back pain, neck pain, and positive physical
examination results indicating radiculopathy include
disc hernias, spinal lesions, and degenerative changes

of the vertebral column. Brain MRI is useful to diag-
nose the possible causes of headache, dizziness, cog-
nitive function disorders, demyelinating disorders,
vascular malformations, and aberrant physical exam-
ination results due to stroke, infection, trauma, and
tumor formation. A physical examination is crucial to
evaluate patient complaints and is very important to
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determine whether MRI would be beneficial to arrive
at a diagnosis. Incidental findings are defined as pre-
viously undiagnosed and unintentionally encountered
medical conditions that are unrelated to the current
medical condition for which tests are being performed
or the patient is being treated. These findings range
from abnormalities of potential clinical disorders rel-
evant to the main underlying pathology or accidentally
discovered problems that are unrelated to the main
purpose of the MR examination. This study investi-
gated the incidence rates and reporting rates, as well
as the best imaging MR plane and sequence in order
to reveal incidental findings on spinal and brain MR
images. 

METHODS

      The protocol of this retrospective study was
approved by a local Ethics Committee. Due to the
methodology and design of the study, the requirement
for informed consent was waived. Lumbar, thoracic,
and cervical spinal MR images, and brain MR images
of 1056 consecutive patients [489 (46.30%) males and
567 (53.69%) females; mean age, 50.11 years; age
range, 4-96 years] from examinations conducted
between June 1 and September 30, 2016 were
retrieved from the picture archive and communication
system (PACS) (MediPlus PACS; Turmap Information
Technologies, Ankara, Turkey) of our hospital and
were reinterpreted for the occurrence of incidental
findings. 

Interpretation 
      MR images of each patient were separately
reinterpreted by three radiologists (a musculoskeletal
radiologist with 11 years of experience and two
neuroradiologists with 14 and 15 years of experience),
and incidental findings were ascertained by the
consensus of at least two of the interpreters. Medical
conditions that were visible on MR images, but were
unrelated to the current clinical information or pre-
diagnosis of the patient’s condition for which medical
tests had been performed or had been treated were
accepted as incidental findings. The incidental
findings comprised lesions, anatomical variants, and

anomalies. After the MRI evaluation, the pre-
diagnostic information given by the clinician and the
incidental findings of the patients were determined and
former radiology reports were reviewed to determine
whether the incidental finding had been noticed.
Additionally, the best MRI sequence and plane that
revealed the incidental findings were determined by
the consensus of at least two of the three reviewers.
The MRI sequence that best depicted lesion contours
and revealed a visual contrast of the lesion was
accepted as the best sequence. The MRI plane in
which the anomaly and anatomical variance of the
lesion were entirely or almost entirely visible and the
one that indicated the specific morphology or
radiological appearance of the incidental findings
better was accepted as the best plane. Scout images
were also examined in addition to other routine
sequences. Incidence rates were calculated as the ratio
of the number of patients to all examined patients.
Extraspinal and extraneuronal findings were classified
by organ or system, and the incidence rate of each
finding was calculated separately. Hemangiomas,
vertebral anomalies, and fractures were not considered
as incidental findings in this study because these
conditions are commonly located very near to discs
and are easily noticed in daily clinical practice. For
brain MRI, 24 mild nasal septal deviations and spur
formations, which caused obvious blockage of air flow
in the nasal passage, were excluded from analysis.
Among the patients with MRI of the cervical spine,
four were excluded from the study due to the presence
of primary malignancies involving larger
lymphadenopathies than those mentioned in the
corresponding clinical report. 

MR Imaging 
      A Magnetom Essenza 1.5T MRI system (Siemens
Healthcare GmbH, Erlangen, Germany) was used to
obtain all images. Cervical, thoracic, and lumbar
spinal examinations were performed using an 8-
channel spinal coil, and brain MR examinations were
performed using an 8-channel head coil. The routine
cervical spinal MR protocol included sagittal T1-
weighted, sagittal T2-weighted, and axial T2-weighted
sequences. The thoracic spinal MR protocol included
sagittal T1-weighted, sagittal T2-weighted, and axial
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T2-weighted sequences. The lumbar spinal MR
protocol included sagittal T1-weighted, sagittal T2-
weighted, and axial T2-weighted sequences. Brain
MR images included axial T1-weighted, axial T2-
weighted, axial fluid attenuation inversion recovery
(FLAIR), sagittal FLAIR, and coronal T2-weighted
sequences. The scout images for cervical, thoracic,
lumbar spinal MRI and brain MRI were also obtained
before the routine imaging sequences. The axial
section images were taken between the L1 and S1
vertebrae for lumbar MR imaging, between the T1 and
T12 vertebrae for thoracic imaging, and between the
C2 and C7 vertebrae for cervical imaging. The pre-
saturation band was only applied in sagittal series for
spinal imaging. 

Statistical Analysis 
      The frequencies of incidental findings, the organ
or system which the incidental was located, reporting
rates, best imaging plane and best MRI sequences to
visualize the incidental finding were expressed as the
number of cases and correspondent percentages. 

RESULTS

Lumbar Spinal MRI 
      The mean age of patients with incidental findings
on MR imaging of the lumbar spinal (n = 210) was
51.63 (range, 15-85) years. Of these 210 patients, 87
(41.42%) were males and 123 (58.57%) were females. 
      Incidental findings were observed on 35.47% of
the MR images of the lumbar spinal (Table 1) with
renal cyst formation being the most common (43.42%
of all incidental findings) and 64 (58.7%) of all 109

patients with this incidental finding were not reported
in routine practice (reporting rate of 41.28%). 
      Of all incidental findings on lumbar spinal MR
images, the kidney was the most commonly affected
organ with findings of extra spinal involvement
(64.94%). The incidences of renal stones, renal
atrophies, an extra renal pelvis, left accessory renal
arteries, and solitary kidneys were most commonly
overlooked in the radiology reports. Hepatomegaly,
splenomegaly, choledochal ecstasies, Nabothian cysts,
and paraaortic lymphadenopathy were also commonly
missed. For lumbar MRI examinations, hepatomegaly
was only discerned on scout images. Localizer views
were also the best sequence to reveal splenomegaly
and prostate enlargement. All cases of horseshoe
kidney, renal sinus lipomatosis, renal mass, focal renal
caliectasis, diverticulosis of the colon, paravertebral
soft tissue abscess, and ovarian mass were
appropriately cited in the radiology reports. 
      The reporting rate of incidental findings on lumbar
spinal MR images was 31.47%. The best sequence to
detect incidental findings on these images was the T2-
weighted sequence (78.08%) and axial planes
(70.11%) were better than sagittal views (Table 2)
(Figures 1, 2, 3, and 4). 

Thoracic Spinal MRI 
      The mean age of patients with incidental findings
on spinal MR images of the thoracic region (n = 10)
was 32.40 (range, 4-83) years and half of these
patients were male. The incidence rate for this
examination was 32.25% (Table 1). The incidental
findings were mostly related to the lungs and pleura
(50%). Pleural effusion was the most common
incidental finding with an incidence rate of 25% and
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Table 1. Incidence rates of each MRI examination included in this study 

Examination Number of 
patients 

Number of 
incidental findings 

Number of patients with 
incidental findings 

Incidence 
rate (%) 

Lumbar MRI 592 251 210 35.47 
Thoracic MRI 31 12 10 32.25 
Cervical MRI 192 61 56 29.16 
Brain MRI 241 162 131 54.35 
TOTAL 1056 486 407 38.54 

!
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Table 2. Incidental extraspinal findings of lumbar spine MR imaging 
Incidental finding  Related 

organ/system 
Number 

(%) 
Incidence 
Rate (%) 

Reported Unreported Reporting 
rate (%) 

Best 
sequence* 

Best imaging 
plane* 

Cyst Kidney 109 (43.42) 18.41 45 64 41.28 T2 (81 of 109) AX (96 of 109) 
Retroaortic left renal 
vein 

Kidney 24 (9.56) 4.05 1 23 4.16 T2 (24 of 24) AX (24 of 24) 

Stones Kidney 2 (0.79) 0.33 0 2 0 T2 (2 of 2) AX (2 of 2) 
Atrophy Kidney 2 (0.79) 0.33 0 2 0 T2 (2 of 2) AX (2 of 2) 
Horseshoe kidney Kidney 1 (0.39) 0.16 1 0 100 T2 (1 of 1) AX (1 of 1) 
Left accessory renal 
artery 

Kidney 2 (0.79) 0.33 0 2 0 T2 (2 of 2) AX (2 of 2) 

Renal sinus lipomatosis Kidney 1 (0.39) 0.16 1 0 100 T2 (1 of 1) AX (1 of 1) 
Extrarenal pelvis Kidney 6 (2.39) 1.01 0 6 0 T2 (4 of 6) AX (4 of 6) 
Hydronephrosis Kidney 8 (3.18) 1.35 5 3 62.50 T2 (8 of 8) AX (8 of 8) 
Renal malrotation Kidney 4 (1.58) 0.67 0 4 0 T2 (4 of 4) AX (4 of 4) 
Renal mass Kidney 1 (0.39) 0.16 1 0 100 T2 (1 of 1) AX (1 of 1) 
Focal renal caliectasis Kidney 1 (0.39) 0.16 1 0 100 T2 (1 of 1) AX (1 of 1) 
Solitary kidney Kidney 2 (0.79) 0.33 0 2 0 T2/SC (1 of 2) AX/COR (1 of 2) 
Gallbladder stone Gallbladder 4 (1.59) 0.67 2 2 50 T2 (4 of 4) AX (3 of 4) 
Hepatomegaly Liver 4 (1.59) 0.67 0 4 0 SC (4 of 4) COR (4 of 4) 
Hepatic cyst Liver 3 (1.19) 0.50 1 2 33.33 SC (2 of 3) COR (2 of 3) 
Hepatic mass Liver 2 (0.79) 0.33 2 0 100 T2 (2 of 2) AX (2 of 2) 
Splenomegaly Spleen 1 (0.39) 0.16 0 1 0 SC (1 of 1) COR (1 of 1) 
Choledochal ectasia Biliary system 2 (0.79) 0.33 0 2 0 T2 (2 of 2) AX (2 of 2) 
Wall thickening Bladder 8 (3.18) 1.35 1 7 12.50 T2 (7 of 8) AX (6 of 8) 
Nabothian cyst Cervix 3 (1.19) 0.50 0 3 0 T2 (2 of 3) SAG (3 of 3) 
Myoma Uterus 10 (3.98) 1.68 2 8 20 T2 (10 of 10) SAG (9 of 10) 
Retroverted Uterus Uterus 22 (8.76) 3.71 2 20 9.09 T2 (15 of 22) SAG (21 of 22) 
Diverticulosis Colon 1 (0.39) 0.16 1 0 100 T2 (1 of 1) AX (1 of 1) 
Paraaortic 
lymphadenopathy 

Lymphatic system 1 (0.39) 0.16 0 1 0 T2 (1 of 1) AX (1 of 1) 

Pelvic free fluid Pelvic cavity 4 (1.59) 0.67 2 2 50 T2 (4 of 4) SAG (3 of 4) 
Cyst Ovaries 20 (7.97) 3.37 9 11 45 T2 (15 of 20) AX (13 of 20) 
Ovarian mass Ovaries 1 (0.39) 0.16 1 0 100 T2 (1 of 1) AX (1 of 1) 
Enlarged prostate Prostate 2 (0.79) 0.33 1 1 50 SC (2 of 2) SAG (2 of 2) 

TOTAL Kidney# (64.94%) 251 (100) 35.47 79 172 31.47 T2# (78.08%)   AX# (70.11%) 

*Indicates the MR sequence and imaging plane that best depicts the incidental finding. Numbers in parenthesis (… of …) indicate the 
frequencies of certain incidental finding revealed by the best sequence or best plane among all MR sequences or planes. #Indicates the 
organ/system, best sequence, or the best imaging plane which the incidental findings of lumbar spine MR imaging is mostly seen. 

 

 

 

 

 

 

 

 

 

 
Figure 1. Lumbar spinal MR images of a 61-year-old female. Consecutive axial T2-weighted images of the patient indicate incidental
gallbladder stones (yellow arrows). The diagnosis was confirmed by ultrasonography
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Figure 2. Lumbar spinal MR images of a 73-year-old female. Consecutive axial T2-weighted images of the patient revealed multiple
hepatic masses (some of them were indicated with yellow arrows). Further medical investigations confirmed metastasis of lung
cancer. 

Figure 3. Consecutive T2-weighted images of lumbar spinal MR examination of 51-year-old male showing two kidneys with fusion
of the lower poles (yellow arrow), consistent with horseshoe kidneys. 

a reporting rate of 33.33%. For all patients with
incidental findings on thoracic spinal MR images, the
reporting rate was 8.33% and the best sequence and
best plane to indicate these findings were T2-weighted
(100%) and sagittal images (83.33%), respectively
(Table 3) (Figure 5). 

MR Images of the Cervical Spine 
      Incidental findings on cervical spinal MR images
were detected for 56 patients [25 (44.64%) males and
31 (55.35%) females; mean age, 44.41 years; age
range, 4-82 years]. The incidence rate for this
examination was 29.16% (Table 1). Mucosal
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thickening (34.42% of all incidental findings for this
examination) was the most common incidental finding
with a reporting rate of 14.28%. The overall the
reporting rate was 29.5%, and the best sequence and
the best plane to discriminate incidental findings on
MR images of the cervical spine were the T2-weighted
sequence (100%) and the sagittal view (93.44%),
respectively. However, the axial plane was best suited
to identify cervical lymphadenopathies (Table 4)
(Figures 6 and 7). 

Brain MRI 
Incidental findings on brain MR images (n = 131)
were identified in 131 patients [67 (51.14%) males and

64 (48.85%) females; mean age, 47.48 years; age
range 6–93 years] demonstrating an incidence rate of
54.35% (Table 1). The paranasal sinuses were the most
common site of the incidental findings. Mucosal
thickening, retention cyst formation, and decreased
pneumatization of mastoid air cells were the most
common entities discerned asincidental findings. One
patient with mucosal thickening of the nasopharynx,
two with phthisis bulbi, one with scalp hematoma, one
with a parotid lesion, and two with nasal septal
deviation were noted with a reporting rate of 100%.
Two instances of antrochoanal polyp formation were
overlooked. T2-weighted images (98.13%) and axial
planes (59.62%) were the best imaging approaches to
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Figure 4. Sagittal T2-weighted, sagittal T1-weighted, and axial T2-weighted MR images of a 31-year-old female. Left ovarian cysts
were noticed on images of the lumbar spine (yellow arrows)
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#

 

 

 

Table 3. Incidental extraspinal findings of thoracic spine MR imaging 

Incidental finding  Related organ/system Number 
(%) 

Incidence Rate (%) Reported Unreported Reporting 
rate (%) 

Best 
sequence* 

Best imaging 
plane* 

Azygos lobe Lung 1 (8.33) 3.22 0 1 0 T2 (1 of 1) AX (1 of 1) 

&'()'*+',#-.'/0*123*124. Lung 2 (16.66) 6.45 0 2 0 T2 (2 of 2) AX (2 of 2) 

Pleural effusion Pleura 3 (25) 9.67 1 2 33.33 T2 (3 of 3) AX (3 of 3) 

Abdominal aorta aneurysm Abdominal aorta 1 (8.33) 3.22 0 1 0 T2 (1 of 1) AX (1 of 1) 

Subcutaneous lipoma Subcutaneous fat tissue 1 (8.33) 3.22 0 1 0 T2 (1 of 1) SAG (1 of 1) 

Paraaortic lymphadenopathy Lymphatic system 1 (8.33) 3.22 0 1 0 T2 (1 of 1) SAG (1 of 1) 

Paravertebral soft tissue edema Paravertebral soft tissue 1 (8.33) 3.22 0 1 0 T2 (1 of 1) AX (1 of 1) 

Hepatic mass Liver 2 (16.66) 6.45 0 2 0 T2 (2 of 2) AX (2 of 2) 

TOTAL Lung and pleura# (50%) 12 (100) 32.25 1 11 8.33 T2# (100%) AX# (83.33%) 

*Indicates the MR sequence and imaging plane that best depicts the incidental finding. Numbers in parenthesis (… of …) indicate 
the frequencies of certain incidental finding revealed by the best sequence or best plane among all MR sequences or planes. 
#Indicates the organ/system, best sequence, or the best imaging plane which the incidental findings of lumbar spine MR 
imaging is mostly seen. 
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Figure 5. Thoracic axial MR images of an 84-year-old female. Thrombosed abdominal aorta aneurysm (red arrows) and a hepatic
cyst (yellow arrows) were detected incidentally on T2-weighted images. 
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#

 

 

Table 4. Incidental extraspinal findings of cervical spine MR imaging 

Incidental finding Related organ/system Number 
(%) 

Incidence Rate (%) Reported Unreported Reporting 
rate (%) 

Best 
sequence* 

Best imaging 
plane* 

Mucosal thickening Nasopharynx 5 (8.19) 2.60 0 5 0 T2 (5 of 5) SAG (5 of 5) 
Thornwaldt cyst Nasopharynx 2 (3.27) 1.04 1 1 50 T2 (2 of 2) SAG (2 of 2) 
Mucosal thickening Paranasal sinuses 21 (34.42) 10.93 3 18 14.28 T2 (21 of 21) SAG (21 of 21) 
Retention cyst Paranasal sinuses 14 (22.95) 7.29 6 8 42.85 T2 (14 of 14) SAG (14 of 14) 
Cervical lymphadenopathy Lymphatic system 3 (4.91) 1.56 0 3 0 T2 (3 of 3) AX (3 of 3) 
Thyroglossal duct cyst Thyroid 1 (1.63) 0.52 1 0 100 T2 (1 of 1) SAG (1 of 1) 
Thyroid hypertrophy Thyroid 4 (6.55) 2.08 2 2 50 T2 (4 of 4) SAG (4 of 4) 
Thyroid nodule Thyroid 11 (18.03) 6.72 5 6 45.45 T2 (11 of 11) SAG (10 of 11) 

TOTAL Paranasal sinuses# (34.42%) 61 (100) 29.16 18 43 29.50 T2# (100%) SAG# (93.44%) 

*Indicates the MR sequence and imaging plane that best depicts the incidental finding. Numbers in parenthesis (… of …)  
indicate the frequencies of certain incidental finding revealed by the best sequence or best plane among all MR sequences or 
planes. #Indicates the organ/system, best sequence, or the best imaging plane which the incidental findings of lumbar 
spine MR imaging is mostly seen. 
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Table 5. Incidental extraneuronal findings on brain MR imaging. 

Incidental finding Related organ/system Number 
(%) 

Incidence 
Rate (%) 

Reporte
d 

Unreported Reporting 
rate (%) 

Best sequence* Best imaging plane* 

Mucosal thickening Paranasal sinuses 78 (48.44) 32.36 42 36 53.84 T2 (78 of 78) AX (64 of 78) 
Retention cyst Paranasal sinuses 28 (17.39) 11.61 25 3 89.28 T2 (28 of 28) COR/AX (14 of 28) 
&'()'*+',#-.'/0*123*124. Mastoid cells 22 (13.66) 9.12 11 11 50 T2 (22 of 22) COR (21 of 22) 
Mucosal thickening Nasopharynx 1 (0.62) 0.41 1 0 100 FL (1 of 1) SAG (1 of 1) 
Concha hypertrophy Nasal cavity 10 (6.21) 4.14 4 6 40 T2 (10 of 10) COR (9 of 10) 
Antrochoanal polyp Paranasal sinuses- 

nasopharynx 
2 (1.24) 0.82 0 2 0 T2 (2 of 2) AX (2 of 2) 

Intraorbital hemorrhage Orbit 3 (1.86) 1.24 2 1 66.66 T2 (2 of 3) AX ( 3 of 3) 
Phthisis bulbi Orbit 2 (1.24) 0.82 2 0 100 T2 (2 of 2) AX (2 of 2) 
Intraocular lens (implants) Orbit 8 (4.96) 3.31 3 5 37.50 T2 (8 of 8) AX (8 of 8) 
Scalp lesion Scalp 3 (1.86) 1.24 2 1 66.66 T2 (3 of 3) COR (2 of 3) 
Scalp hematoma Scalp 1 (0.62) 0.41 1 0 100 FL (1 of 1) AX (1 of 1) 
Parotid lesion Parotid gland 1 (0.62) 0.41 1 0 100 T2 (1 of 1) AX (1 of 1) 
Septal deviation Nasal septum 2 (1.24) 0.82 2 0 100 T2 (2 of 2) COR/AX (1 of 2) 

TOTAL Paranasal sinuses# (67.08%) 161 (100) 54.35 96 65 59.62 T2# (98.13%) AX# (59.62%) 

*Indicates the MR sequence and imaging plane that best depicts the incidental finding. Numbers in parenthesis (… of …)  
indicate the frequencies of certain incidental finding revealed by the best sequence or best plane among all MR sequences or 
planes. #Indicates the organ/system, best sequence, or the best imaging plane which the incidental findings of lumbar 
spine MR imaging is mostly seen. 

 

 

 

 

 

 

 

 

 

 

 



Eur Res J 2019;5(3):449-460 Incidences and reporting rates of incidental findings on MR images

discern incidental findings on brain MR images (Table
5) (Figure 8). 

For all MRI examinations 
      Regarding 407 patients with incidental findings in
this study [184 (45.20%) males and 223 (54.79%)

females; mean age, 48.71 years; age range, 4-93
years], the incidence rate was 38.54% (Table 1) and
the reporting rate was 39.91%. Overall, according to
the interpreters, T2-weighted images were the best
sequence (87.86%) and the axial view was the best
plane (58.64%) to reveal the incidental findings. 
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Figure 6. Axial and sagittal plane MR images of the cervical spine of a 4-year-old male revealed a hyperintense lesion with smooth
contours (yellow arrows). Surgery confirmed that this lesion was consistent with a thyroglossal cyst. 

Figure 7. Consecutive sagittal T2-weighted MR images of a 65-year-old female. Thyroid hypertrophy (yellow arrows) and multiple
nodule formations (some of them were indicated with red arrows
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DISCUSSION

      In this study, the highest rate of incidental findings
occurred with brain MR images, the lowest reporting
rate was observed for images of the thoracic spine, the
T2-weighted sequence was the best imaging sequence,
and the axial plane was the most useful imaging plane
to identify incidental findings with regard to
percentage. 
      An abundance of data can be derived from MR
images about the region of interest, besides the
focusing point and parameters, which is a very
important aspect of interpretation of MR images for
the radiologist. An incidental lesion might be an
explanatory cause of the major problem of the patient
or could be the first obvious manifestation or a proof
of an important disease that is otherwise non-
symptomatic. 
      The medicolegal aspects of incidental lesions are
of great importance to the radiologist. Magnavita et
al. [1] and Fileni et al. [2] noted that diagnostic error
is often the basis of lawsuitsagainst radiologists.
Moreover, the authors previously reported possible
causes of perception errors resulting in the failure to
detect an abnormality on a radiological examination. 
      In a retrospective review of 1517 lumbar CT
examinations conducted in 1986, Frager et al. [3]
reported that extra spinal pathologies were overlooked
in 22 (1.45%) cases with uterine leiomyoma and
abdominal aorta aneurysm being the most common

incidental lesions. Lee et al. [4] reported an incidence
rate of extra spinal findings among 400 lumbar spine
CT examinations of 40.5% with the gastrointestinal
system (71 patients) and genitourinary system (50
patients) being the most common systems with
incidental lesions. Park et al. [5] evaluated the
frequency and types of incidental findings on MR
images of the lumbar spine and reported incidental
findings in 107 (8.4%) of 1268 patients. 
      In the present study, the incidence rates as well as
the reporting rates were evaluated. Tuncel et al. [6]
reinterpreted 1278 lumbar MR images and described
incidental findings in 253 cases with a reporting rate
of overall incidental findings of 28%, which was in
accordance with the reporting rate of 31.74% in the
present study. Similar to this study, the kidney was the
most common location (37.15%) and renal cysts were
the most common incidentally discovered lesions.
Myoma was the most common uterine incidental
lesion (15.81%) as well as in our study. A study by
Tuncel et al. [6] reported incidental findings of
retroaortic renal vein variations in 52 (20.5%) of 253
patients with an incidence rate of 4%. In the present
study, anatomic variances occurred as incidental
findings in 24 patients with an incidence rate of
4.05%, nearly the same as that reported previously. 
The main purpose of thoracic spinal MR imaging is to
evaluate the intervertebral discs and spine, as well the
large thoracic space around the region of interest to
enable observation of the intrathoracic area, especially
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Figure 8. Axial T1-weighted, T2-weighted and FLAIR sequences of the brain MR images of a 36-year-old male. The left ocular
bulbus (yellow arrow) was smaller than the normal right eye with signal alterations possibly indicating intraocular hemorrhage. Pa-
tient’s file confirmed that a history of trauma to the left eye before the examination. No further information about the orbit was pro-
vided by the clinician.
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the lungs and pleura. Respiratory and cardiovascular
motions cause low spatial resolution and a low signal
to noise ratio of the lung parenchyma, thus spinal MR
imaging is not sufficient to characterize a lung lesion.
However, the signal loss due to thepresence of air in
the lungs also creates contrast; therefore, MR images
may be suitable to reveal prominent lesions. Even a
huge space occupied by lesions or large areas of air
loss can be overlooked during spinal evaluations if the
radiologist solely focuses on the main parameters of
thoracic spinal MR imaging. Kamath et al. [7]
reported that solitary pulmonary nodules, pleural
effusions, interstitial fibrosis of the lungs, and
pneumonia were frequent incidental findings on
thoracic images. In the present study, the lungs and
pleura were the most common sites of incidental
findings while the most common finding was pleural
effusion. 
      Most similar studies on incidental findings in
cervical imaging methods have focused on thyroid
nodules. For example, Grady et al. [8] reported a
highly variable size of thyroid nodules ranging from
10 to 19 mm in diameter, and only 73% of patients
with incidental thyroid nodules of ≥ 20 mm in
diameter were mentioned in the “Impression” section
of the radiology report. In a retrospective study of 61
patients who underwent both spinal MRI and thyroid
ultrasonography, Cho et al. [9] reported that very few
thyroid nodules less than 1 cm in size and only one-
third of those larger than 1 cm were detected by MRI,
thus the authors recommended sonography for
detection of thyroid nodules that are not readily
recognized on MR images. Mancuso [10] commented
that “the younger the patient, the higher the risk of
malignancy” in regards to an individual thyroid nodule
and suggested baseline ultrasonography to evaluate
incidental nodules. Kamath et al. [7] reported
meningioma, thyroid and salivary gland lesions, and
nasopharyngeal tumors as the most frequent incidental
findings encountered during cervical spinal MRI
evaluation. In the present study, the paranasal sinuses
were the most common site of incidental findings with
an incidence rate of 10.93%, whereas the incidence
rate of thyroid nodules was 5.72% with no instance of
a meningioma or nasopharyngeal tumor as an
incidental lesion. 
      Katzman et al. [11] studied brain MRI scans of
1000 volunteers who participated as control subjects

for various research protocols and found that 18% of
all volunteers had incidental abnormal findings, which
included 132 volunteers with sinusitis; this was the
most common incidental finding. In a study of images
of 2000 people from a population based on the
Rotterdam Study, Vernooij et al. [12] reported that the
most frequent finding was brain infarct, followed by
cerebral aneurysm and benign primary tumors. A
systematic review and meta-analysis of 16 studies of
incidental findings of brain MRI of 19559 patients
conducted by Morris et al. [13] in 2009 reported that
the crude prevalence of incidental findings on brain
MRI was 2.7%, or in other words, one incidental
finding for every 37 neurologically asymptomatic
subjects scanned. The prevalence of incidental
neoplastic brain findings was 0.70% in a meta-analysis
of 16 studies and 2.0% (range, 1.1%-3.1%)in a review
of 15 studies that excluded white matter
hyperintensities, silent infarcts, and microbleeds. In
the present study, besides the most common lesions of
mucosal thickening, retention cysts of the paranasal
sinuses, and decreased pneumatization of mastoid
cells, other lesions of the scalp, parotid gland, and
orbitwere also observed. 
      To the best of our knowledge, there is limited
information in the literature regarding optimal
sequences and plains to reveal incidental findings on
MR images. In this study, the T2-weighted sequence
was the most useful for all examination types while
the axial plain was best for the lumbar and thoracic
spine as well as the brain. Moreover, the sagittal plain
was best for MR imaging of the cervical spine to
reveal incidental findings. 
      As an alternative aspect to this discussion, other
reports have implied that reporting incidental findings
may not always be beneficial to the patient. For
example, Westbrook et al. [14] claimed that, although
incidental lesions are indeed serendipitous and
subsequent treatment reduces morbidity and mortality,
a number of patients may undergo extensive
diagnostic examinationswhich may lead to no
improvement in health. The authors agree that some
patients are in fact harmed by such examinations
because of various reasons, such as cumulative
radiation exposure resulting from serial scans, as well
as unnecessary anxiety and distress. 

Limitations 
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      Although it is a rather difficult and subjective
approach to determine the best sequence and imaging
plain for this purpose, the aim of this study was to
ascertain the importance of specific imaging
sequences and the best planes for the evaluation
process, especially to avoid underestimation or
overlooking of the so-called “incidental” findings.
Even though interpretations were made by the
consensus of at least two experienced radiologists, this
situation may have been a limitation to this study. The
FOV for the specific areas of each MRI examination
might have limited the exact visualization of other
incidental findings. The interpreters were not able to
identify some vague MRI signals in the marginal parts
of the frames or the first or last cross-sectional views,
which may represent the edge of another incidental
finding or an artifact of no significance. Only the MRI
signals that clearly and undoubtedly indicated the
lesion, anomaly, or anatomical variance were accepted
as an incidental finding by the reviewers, which may
have been another limitation to the detection of
incidental findings. Moreover, although the MR
images were evaluated by three experienced
radiologists, human errors may have occurred, thus the
results may not perfectly represent the rates of
incidental findings. Lastly, some important parameters
(such as reporting rates, best plane, and sequence.)
were statistically compared for each MRI
examination, but the total number of patients who
underwent thoracic spinal MRI was not sufficient for
comparisons. 

CONCLUSION

      In conclusion, incidental findings are commonly
detected during routine spinal and brain MRI
interpretations. However, these findings may not have
clinical importance and are occasionally omitted from
formal radiological reports in daily practice. We
strongly recommend checking the T2-weighted axial
plane for MR imaging of the lumbar, thoracic, and
cervical spine, and brain, and taking a second look at
the T2-weighted sagittal plane MR images of the
cervical spine during radiological evaluations.
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Effect of low-dose dopamine on depression score in patients
with heart failure
Tarık Kıvrak
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ABSTRACT
Objectives: This study aimed to assess the effects of low-dose dopamine on patients with depression in the
intensive coronary unit.
Methods: Relatives of 43 ICU patients enrolled in the study. Sociodemographic characteristics of patients and
their families recorded. Patients evaluated basal echocardiographic and biochemical values measured in the
patient group. The Beck Anxiety and Depression Scale was used to assess anxiety and depression. The
assessment performed by Beck scale at the 1st and 24th hour.
Results: The final study population consisted of 42 patients hospitalized with heart failure. Mean patient age
was 67.5 ± 12.6 years. Average EF was 23.5% ± 8.7% and mean ProBNP was 6343.76 pg/mL in our study
population. Changes of before and after dopamine treatment in depression score of heart failure patients was
showed significantly (before value: 18.95 ± 9.89; after value: 17.29 ± 10.30, p < 0.001) however systolic and
diastolic pressure difference was not significant.
Conclusion: Depression increased mortality and hospitalization in patients with heart failure. Therefore, it is
an essential trial because of low-dose dopamine improve depression score in intensive care patients. However,
prospective studies were needed to assess the long-term efficacy of dopamine.
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ymptoms of depression are common morbidity,
affecting roughly 40% of patients with heart

failure (HF) and are related to a reduced living
standard [1-3]. Symptoms of depression have negative
impacts not only on daily social and domestic
activities but also on hospitalizations and mortality
rates in HF patients [4]. Depressive symptoms contain
depressed mood, guilt, hopelessness, low self-esteem,
fatigue, sleep disturbances, appetite change, and
inability to concentrate [5]. They measure by self-
report instruments for these symptoms are
subjective(for example Beck depression-anxiety scale)

[6]. Previous studies have ensured evidence about the
epidemiology factors, and results of depressive
symptoms in patients with HF [5, 7]. However, our
understanding of the patients with HF in the hospital
and how to treat is not clear. 
      Dopamine and other inotropes have been in use
for many years for the treatment of patients with acute
decompensated systolic heart failure, known as heart
failure with reduced left ventricular ejection fraction
(HFrEF) too. Inotropic agents improve the
contractility of the myocardium but can impress the
peripheral vascular resistance and heart rate too.The
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most prevalent use of inotropes is amongst
hospitalized patients with HFwith signs of end-organ
dysfunction because of low cardiac output. Inotropic
drugs can be used in patients with advanced systolic
heart failure awaiting heart transplant to resume
hemodynamic stability, or as a bridge to a decision.
Dopamine is primarily  an inotropic agent that has
additive effect on renal blood flow(1 to 5
mcg/kg/min), additive effect on cardiac output and
contractility(5 to 10 mcg/kg/min) and Alfa adrenergic
effect(> 10 mcg/kg/min). This study aimed to
determine the effect of renal dose dopamine on
depression in HF patients using Beck Depression
scale. We know that dysfunction of dopaminergic
system is related to depression; however, dopamine
cannot pass through the blood-brain barrier. 

METHODS

      Patients with a history of chronic HF-based on left
ventricular systolic dysfunction with moderate to
severe HF symptoms (class III or IV) included in the
study. All patients were undergoing standard therapy
for HF. Inclusion in the study required the

simultaneous presence of the following criteria: Age
> 18 years, history of HF, deterioration of HF
symptoms of recent onset (< 6 hours), namely,
dyspnea at rest, orthopnea, and paroxysmal nocturnal
dyspnea, accompanied by signs of congestion (third
heart sound, jugular venous distension, pulmonary
rales) on physical examination, levels of serum B-type
natriuretic peptide (BNP) > 400 pg/mL or N-terminal
proBNP > 1,500 pg/ml .Patients excluded from the
study if they had: Acute de novo HF, severe renal
failure (admission serum creatinine > 215 mmol/L [2.5
mg/dL] or estimated GFR < 30 mL, 1.73 m2),
admission systolic blood pressure < 90 mm Hg, severe
valvular disease, known adverse reactions to
furosemide or dopamine, HF secondary to congenital
heart disease, a scheduled procedure with a need for
IV contrast dye in the present hospitalization, a
scheduled cardiac surgery within 2 months. The total
number of patients was 50. However, 42 patients
fulfilled all inclusion criteria and enrolled in the study.
Before enrollment, each of the patients gave informed
consent according to the local institutional ethical
guidelines. On the patient’s arrival at the emergency
department, hemodynamic parameters (systemic
systolic and diastolic blood pressure, heart rate, and
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Table 1. Demographic characteristics of patients 
Characteristics HF patients (n=43) 
Age (years) 67.5 ± 12.6 
Sex (male) 34 (80%) 
CAD 30 (70%) 
DM 12 (28%) 
HT 26 (60%) 
HL 18 (42%) 
EF (%) 23.5 ± 8.7 
LVEDD (mm) 62.0 ± 6.2 
LVESD (mm) 53.0 ± 9.9 
LAA (cm²) 28.6±4.5 
RAA (cm²) 27.9±2.9 
Systolic/diastolic blood pressure (mmHg) 115/70 
Total diuretic dose (mg) 151.43 ± 33.97 
Data are presented as mean ± standard deviation or number (%) of the patient. CAD = coronary 
artery disease, DM = diabetes mellitus, HT = hypertension, EF = ejection fraction, LVEDD = 
left ventricle end-diastolic diameter, LVESD = left ventricle end systolic diameter, LAA = left 
atrial area, RAA = right atrial area, HF = heart failure 
!
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respiratory rate) measured, intravenous access
established, venous samples took for blood gas,
electrolyte, and cardiac enzyme estimations and
baseline clinical, echocardiographic parameters
assessed. The initial therapeutic approach consisted of
IV furosemide infusion for all patients and a
continuous IV infusion of 3 mcg/kg/min dopamine. 

Statistical Analysis 
      Continuous variables are expressed as mean ± 1
SD, and categoric variables are expressed as
proportions. Study group characteristics compared
with the Mann-Whitney test (continuous variables)
and the Fisher exact test (categoric variables).
Repeated values evaluated with the nonparametric
Wilcoxon signed rank test. Statistical significance set
at a P-value of < 0.05. All statistical analyses were
performed using SPSS version 17.0 for Windows
(SPSS, Chicago, IL).  

RESULTS

      The final study population consisted of 42 patients
hospitalized with heart failure. We assessed patient
characteristics. Mean patient age was 67.5 ± 12.6
years. The most common comorbidities included
hypertension (n = 26), coronary atherosclerosis (n =
30), disorders of lipid metabolism (n = 18), and
diabetes without complications (n = 12).The

demographic characteristics and baseline laboratory
findings of the study population presented in Tables 1
and 2. Admission systolic and diastolic blood pressure
was 115/70 mmHg. Total diuretic dose was 151.43 ±
33.97 mg. Average EF was 23.5% ± 8.7% and mean
ProBNP was 6343.76 pg/mL in our study population.
Current medications for heart failure patients
presented in Table 3. Changes in depression score of
HF patients before and after dopamine treatment was
showed significantly (before value: 18.95 ± 9.89; after
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Table 2. Laboratory findings of patients 
Parameters Minimum Maximum Mean value SD 
Hb (g/dL) 8.20 14.80 12.5 1.55 
BUN (mg/dL) 12.10 41.10 22.6 7.50331 
Cr (mg/dL) 0.58 1.71 1.05 0.29383 
Na (mEq/L) 128.00 143.00 137.71 3.67115 
K (mEq/L) 3.50 5.19 4.33 0.45277 
ProBNP (pg/mL) 908 21000 6343.76 5580.909 
CRP (mg/dL) 0.01 5.09 1.10 1.10181 
Uric acid (mg/dL) 4.00 9.90 6.61 1.74783 
Ferritin (ng/mL) 11 179 69.33 46.156 
Troponin I (ng/mL) 0.01 0.21 0.0233 0.04309 
Hb = hemoglobin, BUN = blood urea nitrogen, Cr = creatinine, Na = sodium, K = potassium, CRP = C-reactive 
protein  
!

Table 3. Current medications for heart failure patients 

Group of drugs Data n (%  

 Diuretics 
 Furosemide 
 Spironolactone 
 Spiranolacton+Hydrochlorotiazid 

40 (71.4) 
30 (71.4) 
16 (38.1) 
4 (9.5) 

ASA+Klopidogrel 24 (57.1) 
Statin 8 (19) 
ACEI 6 (14.3) 
ARB 10 (23.8) 
Beta-blocker 16 (38.1) 
Digoxin 6 (14.3) 
Nitrates 8 (19) 
Warfarin 2 (4.8) 
Ivabradine 4 (9.5) 
Trimetazidine 12 (28.6) 

ASA = acetylsalicylic acid, ACEI = angiotensin converting 
enzyme inhibitors, ARB = angiotensin receptor blockers 
!



Eur Res J 2019;5(3):461-466 Effect of low-dose dopamine on depression score in heart failure patients

value: 17.29 ± 10.30, p < 0.001) however systolic and
diastolic pressure was not significant (Table 4).
Comparison of parameters in groups that decreased
and not changed depression score presented in Table 
5.

DISCUSSION

      The results showed that low-dose dopamine
associated with a significant reduction in depressive
symptoms, and its anti-depressive effect influenced by
EF and systolic blood pressure [8]. To our knowledge,
this is the first trials to evaluate the effects of low-dose

dopamine on symptoms of depression in HF patients
in the hospital. Depression has been shown to be a risk
factor for poor outcomes amongst heart disease
patients. In a study of 1300 patients, 10.0% had a
depression diagnosis in patients with cardiovascular
disease [9]. Another study showed that enhanced
depressive symptoms estimated long-term mortality
in patients with heart failure [10]. In another famous
trial, depression was found to be a powerful predictor
of repeated hospitalizations for HF [11]. In the trial,
depressed patients, by comparison, nondepressed,
were hospitalized for HF 1.45 times more often,
suggesting screening for depression early in the course
of HF management. Patients with HF and depressive
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Table 4. Changes in parameters of HF patients before and after dopamine treatment 
 Before After P value 
Depression score 18.95 ± 9.89 17.29 ± 10.30 < 0.001* 
Systolic blood pressure (mmHg) 115 ± 20 117 ± 17 0.342 
Diastolic blood pressure (mmHg) 70 ± 11 69 ± 10 0.279 
!

Table 5. Comparison of parameters in groups that decreased and not changed depression score  
Parameters Decreased group 

(n = 32) 
Mean rank 

Not changed group 
(n = 10) 

Mean rank 

p value 

Ages 22.63 17.90 0.286 
ProBNP 23.00 16.70 0.156 
BUN 18.75 30.30 0.009 
Cr 20.31 25.30 0.261 
NA 21.50 21.50 1.000 
K 21.25 22.30 0.813 
Hb 21.06 22.90 0.678 
EF 18.88 29.90 0.010* 
LVEDD 18.88 29.90 0.311 
LVESD 22.81 17.30 0.213 
RAA 19.19 28.90 0.027 
LAA 19.38 28.30 0.043 
Total diuretic dose 21.81 20.50 0.758 
SBP 19.31 28.50 0.032 
DBP 19.69 27.30 0.071 
EF = ejection fraction, LVEDD = left ventricle end-diastolic diameter, LVESD = left ventricle end-systolic 
diameter, LAA = left the atrial area, RAA = right atrial area, Hb = hemoglobin, BUN = blood urea nitrogen, Cr = 
creatinine, Na = sodium, K = potassium, CRP = C-reactive protein, SBP = systolic blood pressure, DBP = 
diastolic blood pressure  
!
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symptoms commonly suffer from more reduced
quality of life, declining functional status, more
significant symptom burden, poorer adherence, more
frequent rehospitalizations, and worse survival [12-
14]. 
      The effect of dopamine on depression is not
known in heart failure patients. Dopamine is a
catecholamine, and its effects are dose-dependent in
patients with cardiogenic shock. At low doses (< 3
µg/kg/min), dopamine causes vasodilation in the body
vasculature including the coronary and renal arteries
[15]. Low-dose dopamine (< 5 µg/kg/min), widely
combined with furosemide, is increased renal
vasodilatation and blood flow, reduce the effects of
norepinephrine and aldosterone, and promote
natriuresis via effects on dopamine-1 and two
receptors [16]. A critical study concluded that low-
dose dopamine could worsen renal perfusion in
patients with acute renal failure, supporting a trend to
desert the routine use of low-dose dopamine in
critically ill patients [17]. However, other studies
challenge this conclusion. The Dopamine in Acute
Decompensated Heart Failure (DADHF) Trial found
that the combination of low-dose furosemide and low-
dose dopamine is equally effective as high dose
furosemide and associate with improved renal
function and potassium homeostasis, as well [18]. 
      Entry of dopamine into the brain is regulated by
endothelial cells at the blood-brain barrier. Moreover,
vascular smooth muscle contraction is controlled to a
substantial degree by dopamine D1 receptors [19]. At
dopamine treatment doses, dopamine binding to
vasculature receptors is likely to result in vasodilation
and local blood flow increases [20]. Thus, it is
tempting to speculate that dopamine treatment leads
to the development of microvascular changes such as
angiogenesis, which under particular circumstances,
can enhance the transport of the drug across the blood-
brain barrier. Indeed, the autoradiographic data
suggest that enhanced blood-brain barrier
permeability, as well as concomitant increases in local
cerebral blood flow, are dopamine-dependent
phenomena that are not present in the off-state. We
think that antidepressive effect can originate from
these physiologic alterations. Physiological effects
may be substantial mechanism into the explanation of
antidepressive effect, in that depression has been
linked to raised sympathetic activity,

hypercoagulability, enhanced inflammation,
endothelial dysfunction, and decreased heart rate
variability, each of which has been associated with
adverse clinical outcomes in patients with HF [21].
Additionally, all of the above factors may be improved
significantly by the antidepressant effect of dopamine. 

Limitations
      Our trial has some limitations. Firstly, the patient
population should be increased. An imaging method
can be used to evaluate brain blood flow. 

CONCLUSION

      Low-dose dopamine treatment was associated
with a demonstrable benefit in the symptoms of
depression in clinically unstable HF patients. Large-
scale, high-quality RCTs are needed to verify the
benefits of exercise training in those populations. The
evidence confirmed here should encourage physicians
to recommend low-dose dopamine as a clinically
substantial way to diminish the symptoms of
depression in patients with HF. 
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Obesity frequency and related risk factors in primary school
children 
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ABSTRACT
Objectives: The aim of this study was to determine the obesity and overweight situations and related factors
among the children between the ages of 6-11 studying in Rize, Turkey.
Methods: The study included 180 pediatric patients (86 girls and 94 boys) applying to our policlinic, who
born between 2006 and 2010. The age, height, weight and gender of children and their parents, physical activity
status of children, frequency of convenience goods consumption, education and income status of parents and
duration of children spent on television were evaluated. Body mass indexes of participants were measured and
compared with their socio-demographic characteristics.
Results: Obesity was found in 12.2% and overweight was found in 15% of all students participating the study.
While a relation was found between being obese or overweight with gender, body mass index of parents, staying
more than 2 hours a day in front of television, fast-food consumption and low physicial activity; no relation
could be found between the educational status of parents, time of starting supplementary food during infancy
and and the duration of total breastfeeding.
Conclusions: The increase in frequency of childhood obesity has been particularly important for identifying
risk factors associated with obesity and competing with these factors in the early period. Family physicians,
the first contact points of the patients, are the most important part of the health system in preventing childhood
obesity. A higher prevalence of childhood obesity than other studies in the literature may indicate that obesity
will become an increasingly common problem.
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he World Health Organization (WHO) has
characterized obesity as a global epidemic [1].

WHO now estimates that 42 million children under
the age of 5 are obese [2]. Obesity is the result of
complex interaction of cultural, social, genetic,
physiological, behavioral and psychological factors
[3].
      Childhood obesity is a health problem that should

be taken into consideration due to its progression as
adult obesity, serious increase of morbidity and
mortality, and most importantly, and being mostly
preventable [4, 5]. It is known that the onset of obesity
in the majority of adults extends to childhood [6, 7].
Both genetic and environmental factors such as
inheritance, gender, ethnicity, sedentary lifestyle and
low physical activity are responsible for obesity [8-
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11]. 
      Overweight and obesity in childhood can affect by
genetic factors, environmental factors and
psychological factors. The overweight or genetic
predisposition of parents increases the likelihood that
the child is obese [12]. Sedentary lifestyle including
watching television, spending long time with
computer and mobile phone, lack of time for physicial
activities and games, and consumption of fast food,
sugary and fatty food and beverages play an important
role in obesity. In addition, problems of the children
with their parents and friends, failures in their lessons
and other psychological problems during puberty also
affect the development of obesity [13, 14]. 
      With this study, it was aimed to determine the
level of excess weight and obesity prevalence in
primary school students in Rize city center and to
determine some factors that may affect this situation. 

METHODS

Study Group
      The study is an epidemiological study aimed at
finding cross-sectional prevalence. A total of 180
pediatric patients at primary school born between 2006
and 2010 were included applying to the Family
Medicine policlinic of Recep Tayyip Erdoğan
University. The questionnaires given to the study
groups were requested to be completed by their
parents. 

Measurements
      Height measurement was made using a measuring
tape mounted on wall. The students were made to take
their shoes out and their height was measured from the
head to the base in a position where the feet were
ready to touch each other, back of the head, hip and
heels were touching to a flat wall. The weight was
removed by removing students’ heavy clothes and
feet. Portable bench scale sensitive to 100 grams was
used. The weight recorded in kilograms was divided
by the square of height (in meters) to calculate body
mass index of the students. Body mass index (BMI)
values were compared with the reference range of
National Center of Health Statistics (NCHS), over the
85th percentile was regarded as overweight and over
the 95th percentile was regarded as obesity. 

Collecting data 
      Questionnaires were filled with students and their
parents by talking face to face. Information on
students’ daytime activity or eating habits was
recorded according to their parents' views. 
The study was conducted in accordance with the
Helsinki Declaration principles. Institutional ethical
committee approval was obtained. Verbal approval
was obtained from the students and their parents
before questionnaire forms were applied. 

Statistical Analysis 
      SPSS (Statistical Package for Social Sciences) for
Windows 20.0 program was used for statistical
analysis during the evaluation of findings obtained by
the study. Besides descriptive statistical methods
(mean, median, standard deviation) while evaluating
study data, student t test was used for comparison of
parameters with normal distribution and Mann-
Whitney U test was used for comparison of parameters
without normal distribution. Pearson's correlation was
used to investigate the correlations between variables.
Statistical significance was defined as a level of 5%
(p < 0.05). 

RESULTS

      Having analyzed BMI values using reference table
of the World Health Organization, obesity was found
in 12.2% and overweight was found in 15% of all
students participating in the study. The proportion of
obese girl students was 10.4% and obese boy students
was 13.8%. Prevalence of overweight was 12.79% in
girls and 17.02% in boys. The prevalence of obesity
and overweight in boy students was significantly
higher than that of girl students (Table 1). 
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Table 1. Percentage of BMI by sex 

BMI (%) Girl Boy 
< 5 4 (4.65%) 3 (3.19%) 
5-84 62 (72.09%) 62 (65.95%) 

85-94 11 (12.79%) 16 (17.02%) 

! 95 9 (10.4%) 13 (13.8%) 

Total 86 (100%) 94 (100%) 
Data are shown as number (%). BMI = body mass index  

!
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      Of the 180 children included in the study, 47.7%
(n = 86) were girls and 52.3% (n = 94) were boys.
Students were in the age range of 6-11 and the average
age was 10.82 ± 2.49. Fifty-six point one percent of
the fathers were graduate of primary school, 22% were
graduate of high school and 21.9% were university

graduates. Seventy-three point three percent of the
fathers were graduate of primary school, 15% were
graduate of high school and 11.7% were university
graduates. Students had 2.01 brothers or sisters at
average, total 4.9 people were living at home,
watching television for 2.2 hours at average; 72% of
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Table 2. Sociodemographic characteristics of obese or overweight children and normal or thin 
children  
Characteristics Normal or thin children Obese or overweight 

children 
p value 

Gender  Boy 65 (49.6%) 32 (65.3%) 0.023 

Girl 66 (50.4%) 17 (34.7%) 

Educational 
status of mother 

Primary-
secondary 

95 (72.5%) 37 (75.5%) 0.698 

High school-
university 

36 (27.5%) 12 (24.5%) 

Educational 
status of father 

Primary-
secondary 

71 (54.2%) 30 (61.2%) 0.712 

High school-
university 

60 (45.8%) 19 (38.8%) 

Time spent for 
watching tv 

More than 2 
hours a day 

54 (41.2%) 32 (65.3%) 0.022 

Less than 2 
hours a fay 

77 (58.8%) 17 (34.7%) 

Consumption of 
convenience 
food 

Twice or more 
in a week 

43 (32.8%) 36 (73.4%) 0.015 

Less than twice 
in a week 

88 (67.2%) 13 (26.6%) 

Start of 
supplementary 
food 

After 6 months 62 (47.3%) 26 (53.1%) 0.778 

Before 6 months 69 (52.7%) 23 (46.9%) 

How many days 
does s/he 
exercise 
regularly 

2 days or more 89 (67.3%) 13 (26.6%) 0.041 

Less than 2 days 42 (32.7%) 36 (73.4%) 

Data are shown as number (%). 

Table 3. Distribution of parents according to BMI averages 
 Obese or overweight 

n = 49 
Non-obese 

n = 131 
t p value 

Mother BMI (kg/m²) 28.36 ± 4.29 26.94 ± 4.24 2.66 < 0.01 
Father BMI (kg/m²) 28.02 ± 5.11 25.89 ± 3.39 3.57 < 0.001 
Data are shown as mean±standard deviation. BMI = body mass index  
!
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which had breastfed more than 18 months and 78%
started supplementary food after the 6th month. 
      The relation of sociodemographic and
socioeconomic variables with obesity and overweight
was investigated. There was no relationship between
parents' educational level and obesity and overweight.
(p > 0.05) The percentage of obese or overweight
children who spent more than 2 hours per day on
television was 65.3%, while this rate was 34.7% in
those with normal or less weight. Significant
relationship was found between TV watching time and
obesity. (p < 0.05) (Table 2). 
      While there was no significant difference between
obese and overweight persons and non-obese persons
in terms of delivery weight and time to start
supplementary food, obesity was more prevalent
among the ones who consume more convenience food
(p < 0.05). 
      BMI of both mothers and fathers of the
overweight and obese students were significantly
higher than parents of the students with normal weight
(Table 3).

DISCUSSION

      Retrospective studies have shown that adult
obesity started in childhood or adolescence in
proportion of 1/3. Obesity problem in children should
be emphasized. Studies indicated that problem will
become serious in the near future if necessary
measurements are not taken [15]. 
      Childhood obesity has been increasing at an
alarming rate for the last ten years. WHO estimates
that 42 million children under the age of 5 are
currently obese [16]. Although there is information
that obesity is the problem of developed countries until
today, there has been an increase in developing
countries in recent years [17]. In our country, “Turkey
Healthy Nutrition and Active Life Program" which
was prepared with the participation of Ministry of
Health and various stakeholders and published in 2010
and put into practise in various factors is a program to
prevent obesity in Turkey [18]. In comparison with
other studies conducted in Turkey, we found a higher
prevalence of obesity in our study. For example, in a
study conducted in Muğla, of the total 4260 (2040
girls, 2220 boys) of 6-15 year old, 7.6% of the girls

and 9.1% of the boys were found to be obese or
overweight [19]. In our study, we found the prevalence
of excess weight in the primary school students to be
15% and the obesity rate to be 12.2%. This situation
can be explained by the fact that parents of the
children included in the study have more weights than
the normal population and the obesity frequency
increases day by day. We found that overweight and
obesity rates were 37.3% and 23.8%, respectively. In
the overall health research carried out in Turkey in
2014, overweight rate was found to be 33.7% and
obesity rate was 19.9% [20]. Parental obesity is seen
as one of the most important risk factors for childhood
obesity. Children whose parents are obese are 2.5
times more likely to be obese than those who are
thinner [21]. 
      In order to prevent obesity, it is important that
children do not spend more than 2 hours per day in
front of television and computer in the direction of
recommendation stated in the study by Metinoğlu et
al. [22] and by the American Academy [23-25]. It is
stated in the studies that obesity risk increases in the
children who watch TV for a long time [23-25]. It is
associated with being completely passive-inactive,
watching food-related advertisements and increase of
energy intake accordingly while watching television
[26-29]. In this study, the duration of television
watching in the obese group was longer than the
control group and was identified as a risk factor
increasing the obesity, in accordance with the
literature. 
      In a study carried out in Mexico, it was found that
every one hour of moderate physical activity per day
reduced the risk of obesity in children by 10% [30].
Increasing rates of obesity in children with low
activity are also shown in various studies [31, 32]. We
also found in our study that obesity prevalence in
children who regularly exercise for at least 2 days a
week was significantly less than those who do not
exercise (p <0.05). 
      Eating fastly and chewing less thereby are
indicated as another factor facilitating the
development of obesity [33]. Fast-food style eating
habits is the most important factor. In our study,
obesity prevalence was significantly higher in the
children of families who responded to the question
‘does your child prefer fast food?’ as at least twice a
week and more. 
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Limitations
      There are some limitations in our study. Firstly,
since there is usually only one parent with children
who are admitted to polyclinics, the measurement of
height and weight of the other parent could not be
made and their statement was accepted. Moreover,
parents who have been informed about the study
beforehand might have responsed to the questions
unfairly.

CONCLUSION

      In the light of these results, it can be indicated that
primary school children whose parents have obesity,
who have less physical activity and serious fast-food
eating habits face the risk of obesity. In the fight
against obesity, which has become an important issue
of the preventive medicine in particular, it is important
that lifestyle changes are adopted as the main subject
of primary protection before diseases come out and
since from the childhood. 
      It is also a positive step to address obesity as a
priority issue and to take measurements for preventing
childhood obesity in particular in order to prevent
adult obesity and many chronic diseases within the
scope of the national health policy. 
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Comparison of femoral block and adductor canal block in the
postoperative analgesia of patients undergoing arthroscopic
knee surgery
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ABSTRACT
Objectives: The aim of the study was to compare adductor canal block and femoral nerve block in the
postoperative analgesia of patients undergoing elective arthroscopic knee surgery with respect to opioid use
and Visual Analogue Scale (VAS), which is a unidimensional measurement of pain intensity.
Methods: The study was designed and conducted prospectively between April 2016 and November 2016 in a
tertiary care hospital but the results were evaluated retrospectively. Prior to the induction of general anesthesia
for knee surgery, (the first) 20 consecutive patients underwent femoral nerve block, and (the second) 20
consecutive patients received adductor canal block. Patients receiving adductor canal block for analgesia were
referred to as Group A and patients receiving femoral nerve block for analgesia were defined as Group F. Pain
was evaluated using the VAS score.The results were compared statistically.
Results: Both the femoral nerve block and adductor canal block groups showed similar results in terms of
VAS and opioid use (p < 0.05).
Conclusion: In the postoperative analgesia of patients undergoing elective arthroscopic knee surgery, no
difference was found between adductor canal block and femoral nerve block in terms of opioid use and VAS
scores.
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nee arthroscopy is a frequent procedure in
orthopedic surgery. Providing effective

analgesia after such a procedure is crucial to facilitate
early rehabilitation and to reduce the duration of
hospitalization [1]. There are several methods to
provide analgesia in the postoperative period. Among
these methods, peripheral nerve blocks are
increasingly being used It has been reported that
peripheral nerve blocks cause fewer systemic side

effects [1, 2]. 
      The femoral nerve block has been shown to be
superior to intra-articular local anesthesia in the
postoperative analgesia of patients undergoing knee
surgery [3, 4). However, reduced quadriceps muscle
strength as a result of motor blockade and the
consequent increase in the risk of falls may limit the
value of this procedure, especially in minor surgeries
[3, 5]. On the other hand, adductor canal block has

K
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been reported to preserve quadriceps muscle strength
better than femoral nerve block [6, 7]. 
      Our aim in this study was to compare adductor
canal block and femoral nerve block in the
postoperative analgesia of patients undergoing elective
arthroscopic knee surgery with respect to opioid use
and Visual Analogue Scale (VAS), which is a
unidimensional measurement of pain intensity. 

METHODS

      The study was designed and conducted
retrospectively between April 2016 and November
2016 in a tertiary care hospital. Ethical committee
approval was obtained before the study, and informed
patient consent was taken from all patients. Prior to
the induction of general anesthesia for knee surgery,
(the first) 20 consecutive patients underwent femoral
nerve block, and (the second) 20 consecutive patients
received adductor canal block as a complement to a
standardized analgesic regimen. Patients between 20
and 60 years of age, who had an ASA score of I-III
and who underwent elective surgery were included in
the study. Patients with neurological or psychiatric
pathologies and patients with BMI > 40 were excluded
from the study. Exclusion criteria also included
contraindications to peripheral nerve blockade such as
infection, bleeding disorders and allergy to the drugs
used in thestudy. 
      Patients receiving adductor canal block for
analgesia were referred to as Group A and patients
receiving femoral nerve block for analgesia were
defined as Group F. Nerve blocks were performed
under aseptic conditions using an ultrasound device
equipped with a high frequency linear probe
(LOGIQE GE Healthcare ultrasound machine, GE
Medical Systems, Phoenix - USA). 
      For femoral nerve block, the femoral artery was
located using the in-plane technique, under aseptic
conditions. Then, the femoral nerve immediately
lateral to the femoral artery was identified and 30 mL
of 0.25% bupivacaine was injected around the nerve. 
For adductor canal block, the probe was placed on the
medial part of the mid-thigh, halfway between the
anterior spina iliaca superior and the patella. The
superficial femoral artery and vein were identified
under the sartorius muscle. Using an in-plane

technique, the needle was advanced towards the
saphenous nerve, which was visualized as a
hyperechoic structure located immediately lateral to
the superficial femoral artery, and 10 mL 0.25%
bupivacaine was injected around the nerve. 
      After administration of the block, general
anesthesia was induced with 2 mg/kg propofol, 2 mg
midazolam, 2 μg/kg fentanyl and 0.6 mg/kg
rocuronium. During the operation, anesthesia was
maintained in all patients with 2% sevoflurane.
Adductor canal block and femoral nerve block are
used routinely in our clinic. 
      Postoperative analgesia was provided by
peripheral nerve blocks and a standardized analgesic
regimen. As routine postoperative analgesia, the
patients were given 50 mg iv tramadol and 20 mg/kg
acetaminophen every 12 hours. If insufficient, 2 mg
morphine was administered as supplementary
analgesia. Additional doses of morphine were
recorded. 
      Pain was evaluated using the VAS score. We
routinely use this score in our clinic. Patients were
asked to rate their pain on a scale of 0-10, with 0
representing "no pain" and 10 representing "worst
possible pain". The hemodynamic data were also
recorded alongside VAS at the 1st, 6th, 12th, 18th and
24th hours after surgery. The patients were discharged
after 24 hours. 

Statistical Analysis 
      Statistical analyses were performed using SPSS
version 20 (SPSS Inc., Chicago, Illinois) program. The
descriptive data (average, standard deviation, median,
frequency, and ratio) and the quantitative data with
non-normal distribution were analyzed using the
Mann Whitney U test. The Student's t test was used
for data with normal distribution. All statistical
analyses were performed at a 95% confidence interval.
A p-value < 0.05 was considered significant.  

RESULTS

      The demographic data of the patients are
presented in Table 1. There was no demographic
difference between the two groups (p < 0.05). 
      During the 24-hour postoperative follow-up, the
mean arterial pressure and heart rate were monitored
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and recorded (Table 2), but no statistically significant
difference was observed between the groups (p <
0.05). 
      The data on analgesia are presented in Table 3.
The VAS scores were recorded at 1, 6, 12, 18, and 24
hours postoperatively. No difference was observed
between the two groups in terms of VAS scores (p <
0.05). There was no statistically significant difference
between the groups in terms of morphine
consumption. Both the femoral nerve block and
adductor canal block groups showed similar results in
terms of VAS scores and opioid consumption. 
      None of the patients in the two groups experienced
any complications of nerve damage due to regional
block. Two of the patients in Group A, and one patient
in Group F had postoperative nausea and vomiting.
These patients received granisetron as antiemetic
treatment. 

DISCUSSION

      In this study, no difference was observed between
adductor canal block and femoral nerve block in terms
of VAS and opioid consumption in the postoperative
analgesia of patients undergoing knee arthroscopy.
Our findings are in accordance with theliterature. 
      It is important to ensure early mobilization and
efficient rehabilitation after arthroscopic knee surgery.
Uncontrolled pain may hinder mobilization and
consequently prolong the rehabilitation period [8].
Previous studies have shown that effective pain
control results in better outcomes and decreases the
duration of hospitalization [3, 8-10]. 
      Femoral nerve block has been reported to be
nearly as effective as epidural block, with fewer
opioid-related side effects [8, 11, 12]. In terms of
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Table 1. Demographic data 
 Group F  

(n = 20) 
Group A  
(n = 20) 

p value 

Age (year) 40.41 ± 15.31 33.42 ± 12.21 0.183 
ASA 2.30 ± 1.65 1.57±0.64 0.129 
Duration of 
surgery (min) 

87.14 ± 51.65 99.50 ± 36.70 0.524 

Duration of 
anesthesia (min) 

10.81 ± 4.90 12.28 ± 4.17 0.373 

Gender (male) 16 (80%) 14 (70%) 0.478 
Data are shown as mean±standard deviation or number (%). ASA = American Society of Anaesthesiologists, 
Group A = patients receiving adductor canal block for analgesia, Group F = patients receiving femoral nerve 
block for analgesia  
!

!

Table 2. Postoperative hemodynamic data 
 Group F  

(n = 20) 
Group A  
(n = 20) 

p value 

MAP 1st hour (mmHg) 88.38 ± 8.62 87.26 ± 10.84 0.759 
MAP 12th hour (mmHg) 85.60 ± 4.64 88.00 ± 5.52 0.163 
MAP 24th hour (mmHg) 83.48 ± 6.35 88.92 ± 9.06 0.113 
HR 1st hour (beat/min) 71.93 ± 8.91 78.00 ± 8.83 0.061 
HR 12th hour (beat/min) 76.15 ± 8.51 76.32 ± 4.67 0.941 
HR 24th hour (beat/min) 77.86 ± 6.76 75.31 ± 4.88 0.343 
MAP = mean arterial pressure, HR = heart rate, Group A = patients receiving adductor canal block for analgesia, 
Group F = patients receiving femoral nerve block for analgesia  
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showing the efficacy of femoral nerve block, the
results of our study comply with a recent study by
Moura et al. [1], who have stated that femoral nerve
block applied under ultrasonography guidance
provides longer postoperative analgesia in patients
undergoing knee surgery, in correlation to the
bupivacaine concentration used. 
      In a recently conducted randomized controlled
trial, adductor canal block was compared to placebo
in a series of 50 arthroscopic knee surgery patients,
and adductor canal block was found to be an effective
method for analgesia following knee arthroscopy [14].
These results are in accordance with our study in terms
of showing the effectiveness of adductor canal block.
In another study comparing adductor canal block to
placebo in patients undergoing arthroscopic medial
meniscectomy, the Numerical Rating Scale (NRS) was
used to score the pain, and significantly better results
were observed in the adductor canal block group [3]. 
We have not found a significant difference between
the two groups seems to support the previous literature
suggesting that both methods have similar efficacies.
There are studies in literature stating that femoral

nerve block and adductor canal block both
yieldexcellent results according to scoring systems
based onpatient-satisfaction. 
      Kim et al. [13] have conducted a study similar to
the present study, in which they compared femoral
nerve block with adductor canal block in 93 patients,
and they found no difference between the two groups
in terms of opioid consumption. Jaeger et al. [7] have
compared adductor canal block and femoral nerve
block in patients undergoing knee arthroplasty. In their
54 patient series, both groups were shown to be similar
in terms of opioid consumption [7]. Similarly, in a
series of 100 patients undergoing anterior ligament
repair, adductor canal block and femoral nerve block
were found to be equal in terms of cumulative oral
morphine consumption [15]. In the same way as our
subjects, Dong et al. [16] reported that adductor canal
block (ACB) shows no superiority than femoral nerve
block (FNB) group regarding muscle strength and pain
control. However, Li et al. [17] demonstrated that
ACB preserved greater quadriceps strength more than
FNB with similar pain control. Likewise again, the
VAS pain scores were relatively lower in the two
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Table 3. Data on analgesia 
 Group F  

(n = 20) 
Group A  
(n = 20) 

p value  

VAS 1st hour 2.07 ± 2.40 1.50 ± 1.97 0.463* 
VAS 6th hour 3.47 ± 2.19 4.24 ± 2.19 0.306* 
VAS 12th hour 4.65 ± 2.00 4.22 ± 2.04 0.520* 
VAS 18th hour 4.33 ± 2.16 4.73 ± 2.63 0.653* 
VAS 24th hour 3.40 ± 2.01 4.50 ± 1.78 0.189* 
Total Opioid 
Consumption 1st hour 2.10 ± 0.14 2.23 ± 0.32 0.574** 

Total Opioid 
Consumption 6th hour 4.10 ± 1.04 3.70 ± 1.22 0.613** 

Total Opioid 
Consumption 12th hour 6.38 ± 3.26 8.25 ± 3.35 0.376** 

Total Opioid 
Consumption 18th hour 

12.10 ± 4.76 12.55 ± 5.51 0.898** 

Total Opioid 
Consumption 24th hour 18.57 ± 8.86 16.52 ± 6.98 0.728** 

*The Student's t test, **Mann Whitney U. VAS = Visual Analogue Scale, Opioid = amount of morphine used (mg), 
Group A = patients receiving adductor canal block for analgesia, Group F = patients receiving femoral nerve block 
for analgesia  
!
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groups compared with baseline, no significant
difference was observed in pain relief at any follow-
up time between the groups, suggesting both ACB and
FNB provided better analgesia without any statistical
significance in the last meta analyze [18]. 

Limitations
      Our study has some limitations. Firstly, the data
were gathered retrospectively and consecutively. The
lack of randomization may lower the value of this
study. However, the results were in accordance with
the literature. Another limitation in this study is the
lack of an objective assessment of the motor blockade
in the quadriceps muscle. Thus, this study is unable to
contribute to the literature in terms of early patient
mobilization. 

CONCLUSION

      In conclusion, no difference was found between
adductor canal block and femoral nerve block in the
postoperative analgesia of patients undergoing elective
arthroscopic knee surgery with respect to opioid use
and VAS, which is a unidimensional measurement of
pain intensity. 
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How does occupational radiation exposure affect corneal
endothelial cell density?
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ABSTRACT
Objectives: To evalute the corneal endothelium ofradiology technicians. 
Methods: The study included 35 radiology technicians (study group), and 34 healthy individuals as the control
group. Central corneal thickness (CCT), Endothelial cell density (ECD), the coefficient of variation (CoV),
and the percentage of hexagonal cells (Hexa) were measured using specular microscopy (Konan Medical Inc.,
Nishinomiya, Japan). 
Results: The mean age of the study participants was 35.82 ± 9.34 years in the study group, and 37.82 ± 8.40
years in the control group (p = 0.332). The mean ECD was 2740.63 ± 249.92 cells/mm2 in the study group,
and 2828.70 ± 287.40 in the control group (p > 0.05). The mean CoV was 44.34 ± 6.78 % in the study group,
and 44.24 ± 4.99 % in the control group (p > 0.05). Hexa was determined as 44.97 ± 7.98% in the study group,
and 45.97 ± 7.06% in the control group (p > 0.05). The mean CCT was 511.50 ± 42.52 in the study group, and
514.18 ± 43.55 in the control group (p > 0.05). The mean ECD, CoV, Hexa, and CCTvalues were not statistically
significant (p > 0.05). 
Conclusion: This study revealed that endothelial cell density, the coefficient of variation, and percentage of
hexagonal cells (Hexa) were not statistically different between the radiology technicians and control group.
Nevertheless, there is a need for more comprehensive, controlled studies with larger samples. 

Keywords: Radiology technicians, endothelial cell density, specular microscope, occupational radiation

Address for correspondence: Mehmet Erol Can, MD., University of Health Sciences, Bursa Yüksek Ihtisas Traning and Research Hospital, Mimar
Sinan Mahallesi Emniyet Caddesi Polis Okulu Karşısı, Yıldırım, Bursa, Turkey 
E-mail: drm.erolcan@gmail.com, Fax: 0090 0224 295 50 00

Copyright © 2019 by The Association of Health Research & Strategy
Available at http://dergipark.gov.tr/eurj

The European Research Journal 2019;5(3):479-483

adiation can be defined as the movement of en-
ergythrough space [1]. Visible light, X-rays,

gamma-rays, microwaves and radio waves are forms
of radiation [1]. X-rays are a type of ionizing radiation
which includes two sources; natural background radi-
ation and medical exposure. The Sun (cosmic radia-
tion), the Earth (mostly Radon gas) and from naturally
radioactive substances in our body are natural back-
ground radiations [2]. Plain films, fluoroscopy and
computed tomography are medical exposure radia-

tions [3]. X-rays cross over the body and generate an
image on film based on how many X-rays are ab-
sorbed and how many pass through [4]. However, X-
rays passing through the body can damage the DNA,
especially in radiation-sensitive tissues and organs.
Lymphoid organs, bone marrow, blood, testes, ovaries,
intestines, skin and other organs with epithelial cell
lining (cornea, oral cavity, esophagus, rectum, bladder,
vagina, uterine cervix, ureters, optic lens, stomach,
growing cartilage, fine vasculature, and growing bone
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are radiosensitivity tissues and organs. Mature carti-
lage or bones, salivary glands, respiratory organs, kid-
neys, liver, pancreas, thyroid, adrenal and pituitary
glands, muscle, brain, and the spinal cord are low ra-
diosensitivity tissues and organs [5]. 
      The cornea is avascular, transparent tissue which
is located at the most anterior aspect of the eye [6].
The cornea has 6 layers; corneal epithelium, Bow-
man’s layer, the corneal stroma, Descemet’s mem-
brane, Dua layer, and corneal endothelial cells [6, 7].
The corneal epithelium acts as a natural barrier against
radiation [8], and although the cornea blocks Ultravi-
olet C and B, Ultraviolet A can penetrate full thickness
cornea [8]. In the electromagnetic spectrum, x-rays are
very high frequency waves and carrying higher energy
than ultraviolet rays, and therefore, X-rays can cause
more cell damage than ultraviolet rays [1]. 
      Corneal specular microscopy is a non-invasive
technique used in morphological analysis of the
corneal endothelial cell layer [9]. The corneal endothe-
lial cell provides corneal clarity by regulating corneal
hydration [10]. Unlike the corneal epithelium,  cells
have to migrate and change shape to fill endothelial
defects, and corneal endothelial cells do not proliferate
[10], but decrease with aging. 
      The main aim of this study was to investigate
whether there were any changes in corneal endothelial
cell parameters in radiology technicians compared
with healthy subjects not exposed to occupational ra-
diation. 

METHODS

Study Subjects 
      This prospective, cross-sectional study
investigated 35 radiology technicians and 34 healthy
individualsas the control group. The study was
performed in accordance with the Declaration of
Helsinki. Approval for this human study was granted
by the Local Ethics Committee of Bursa Yuksek
Ihtisas Training and Research Hospital. All adult
participants provided written informed consent to
participate in the study. 

Examination Protocol and Study Measurements 
      Each participant underwent a complete
ophthalmological assessment, including best-

corrected visual acuity (BCVA), slit-lamp
biomicroscopy, and intra-ocular pressure (IOP). 
      Specular microscopy (Konan Medical Inc.,
Nishinomiya, Japan) was used to measure the  corneal
endothelial cells. Central corneal thickness (CCT),
endothelial cell density (ECD), the coefficient of
variation (CoV), and percentage of hexagonal cells
(Hexa) were measured using specular microscopy. The
right eye of each participant was used for analysis. All
measurements were taken by an experienced clinician
(M.E.C.). 

Exclusion Criteria 
      Ophthalmic exclusion criteria included patients
with  any history of orbital disease, a best corrected
visual acuity (BCVA) worse than 20/20, a refractive
error less than -4 diopters (D) or more than +2 D,
intraocular pressure (IOP) readings > 21 mm Hg, a
history of uveitis, retinal disease, corneal disease,
corneal or intraocular surgery, pregnancy, or any
associated systemic disorders that might affect the
eyes (e.g., uncontrolled diabetes, hypertension, or
connective tissue diseases ). 

Statistical Analysis 
      Statistical analysis was performed using the
Statistical Package for the Social Sciences software
version 20.0 (SPSS Inc., Chicago, IL, USA). Ocular
parameter measurements of the right eyes were used
for the analyses. For the continuous variables, the data
were tested for normality using the Kolmogorov–
Smirnov test. The Chi-square test was used to define
variations in categorical variables. The Independent t
test was used to assess differences in scale variables
and Pearson correlation analysis to evaluate
correlations between each pair of measurements. All
the results were stated as mean ± standard
deviation(SD). A value of p < 0.05 was considered
statistically significant.

RESULTS

Demographic Characteristics 
      The study group comprised 16 (46%) females and
19 (54%) males, and the control group comprised 22
(65%) females and 12 (35%) males (p = 0.148). The
mean age was 35.82 ± 9.34 years (range, 22-53 years)
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in the study group and 37.82 ± 8.40 years (range, 21-
56 years) in the control group (p = 0.332). 
      The mean values of age, age gender distribution,
and working in radiology (years) in the study group
and the control group are summarized in Table 1. 

Results of Corneal Specular Microscopy
      The mean ECD was 2740.63 ± 249.92 in the study
group, and 2826.70 ± 287.40 in the control group (p >
0.05). The mean CoV was 44.34 ± 6.78 in the study
group, and 44.24 ± 4.99 in the control group (p >
0.05). The mean Hexa was 44.97 ± 7.98 in the study
group, and 45.97 ± 7.06 in the control group (p >
0.05). The mean CCT was 511.40 ± 42.52in the study
group, and 514.18 ± 43.55 in the control group (p >
0.05). The corneal specular microscopy measurements
of both the control and study groups are summarized
in Table 2. The ECD, CoV, Hexa, and CCT values
were not correlated with the time working in radiology
(years) in the study group (p > 0.05). 

DISCUSSION

      In this study, the corneal cell features of the eye
were evaluated in radiology technicians. The results
demonstrated no difference between radiology
technicians and the healthy control group in respect of
ECD, CoV, Hexa, and CCT values. 
      X-rays are a type of radiation with shorter
wavelengths, higher frequency and energy in the
electromagnetic spectrum [1]. X-ray helps to create
images of the inside of the body. This image is formed
according to different amounts of radiation from
different tissue. Hard tissues absorb x-rays the most,
so appear white. Soft tissues absorb less, and appear
gray or black. X-rays can damage the DNA either
directly or through the production of free radicals, and
this can ultimately cause cancer. This side-effect of
DNA damage is seen in radiosensitive cells in
particular [5]. Radiosensitivity is related to the
susceptibility of cells. The corneal epithelium and lens
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Table 1. Patient demographics and characteristics of each group 
 Study group 

(n = 35) 
Control group 

(n = 34) 
p valuea 

Age (years)    
 Mean ± SD 35.82 ± 9.34 37.82 ± 8.40 0.148 
 Range 22-53 21-56  
Sex    
 Female 16 (46%) 22 (65%) 0.332b 
 Male 19 (54%) 12 (35%)  
Working in radiology (years)    
 Mean ± SD 12.56 ± 7.85 NA  
 Range 4-24 NA  
NA: Not applicable SD: Standard deviation, a Independent Samples t test, b Chi-square test. 

Table 2. Comparison of the corneal specular microscopy measurements in the study 
and control groups 

 Study group Control group p valuea 
ECD 2740.63 ± 249.92 2826.70 ± 287.40 0.191 
CoV 44.34 ± 6.78 44.24 ± 4.99 0.945 
Hexa 44.97 ± 7.98 45.97 ± 7.06 0.588 
CCT 511.40 ± 42.52 514.18 ± 43.55 0.791 

Data are shown as mean±standard deviation. aThe Independent t test, ECD = Endothelial cell density, 
CoV = Coefficient of variation, Hexa = percentage of hexagonal cells, CCT = Central corneal thickness  
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epithelium in the eye are more radiosensivite than
other parts of the eye. Chalupecky first described the
effects of ionizing radiation on the eye [11], while
Birch-Hirschpeld identified the first case of radiation
cataract [12] and Rohrschneider described the
radiosensitivity of ocular parts, with the lens
determined as the most sensitive tissue [13]. The
conjunctiva, cornea, uvea, retina, and the sclera are
less sensitive than the lens [14]. 
      Damage to the conjunctiva, cornea, lens, ocular
adnexa and retina has been reported in literature. The
lens is an avascular structure located in the anterior
segment of the eye, which is one of the most
radiosensitive tissues in the human body. As a result
of ionising radiation, the lens epithelium is damaged,
resulting in abnormal lens fibres, followed by loss of
transparency and ultimately a cataract is formed.
Cataracts are a most frequently reported finding in
literature whicch can develop in one or both eyes.
Common symptoms are blurred vision, dull colors,
glare, double vision, and changes in prescription eye
wear. Cataract formation is not related to high dosage
X-rays but is correlated to deterministic radiation-
induced effects [15]. 
      The cornea is the anterior transparent segment of
the eye, which allows the transmission of light to the
lens. The cornea and lens provide the refracting power
of the eye and if they are damaged for any reason,
vision defects will occur. The corneal epithelium is
more radiosensitive than other parts of the cornea. The
cornea blocks a significant proportion of ultraviolet
radiation (UVR) with the corneal epithelium
absorbing 96% of UVB but only 4% of UVA [8]. UVR
causes corneal epithelium diseases such as pterygium,
photokeratitis, climatic droplet keratopathy and ocular
surface squamous neoplasia [8]. UVR can also cause
corneal endothelial changes, cataract and retinal
degeneration [16]. UVR has longer wavelengths,
lower frequency and energy in the electromagnetic
spectrum than X-rays, which are more harmful than
UVR. 
      Another condition associated with ionizing
radiation is radiation retinopathy, which can develop
during radiotherapy. The X-rays affect the endothelial
cells and capillary-like network formation in the
retinal vessels. The pathogenesis of radiation
retinopathy is related to the total radiation dosage,
fraction size, concomitant chemotherapy, and pre-

existing vascular disorders. These processes are
associated with progressive time and dose-dependent
reactions. The clinical presentation of radiation
retinopathy includesmicroaneurysms, cotton wool
spots, capillary dilation, telangectasia, capillary
closure, retinal oedema, optic disc neovascularization,
vitreous haemorrhage, and retinal detachment [17]. 
      To the best of our knowledge, there have been
noprevious studiesof corneal endothelial cell damage
from X-rays. Therefore, this study is the first to
describe an association between corneal endothelial
cell morphology and occupational radiation exposure.
According to the results, corneal endothelial cell
morphology is not changed in radiology technicians. 
      In human body rapidly dividing, undifferentiated
cells of tissues that are most susceptible to radiation
effects. Corneal endothelial cells are not proliferating.
This could be one reason for why corneal endothelial
cells numbers and morphology are not diffirent in
radiology technicians. However, the ECD was found
to be lower in the radiology technicians than in the
control group but not to a statistically significant level
(p = 0.191). The CoV, Hexa, and CCT values were not
statistically significant (p > 0.05). Fish et al. [18]
studied the relationships of ocular pathology
ininterventional pain physicians and reported that
cataract formation was related to radiation-induced
effects. 
      Chodick et al. [19] investigated the association
between cataract and exposure to low doses of
ionizing radiation in radiology technicians. That
prospective cohort study was conducted over 20 years
with 66,379 participants and as a result of the study,
2,382 cataracts and 647 cataract surgeries were
reported.
      To the best of our knowledge, this is the first study
in literature to have examined corneal endothelial cell
morphology in radiation technicians.
      As there is a risk that other ocular pathologies are
related tooccupational radiation exposure, further
investigativestudies are required to define these. It can
be strongly recommended that all personnel exposed
to occupational radiation have routine eye
examinations. Further research with greater patient
numbers is required to further understand the
association between corneal endothelial morphology
and occupational radiation exposure.
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CONCLUSION

      The results of this study showed that corneal
endothelial morphology was not changed in the
radiology technicians. There is a need for further
studies to demonstrate corneal effects associated with
X-rays. 
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ABSTRACT
Objective: The aim of the study was to examine eating attitudes in patients with migraine and tension type
headache. 
Methods: The study included 89 patients diagnosed with migraine according to the International Headache
Society (IHS) 2004 criteria, 87 patients with tension type headache and 89 healthy volunteers matched in terms
of age, gender and education level. A detailed neurological examination was made of all the participants and
the Eating Attitudes Test (EAT), the Beck Anxiety Inventory (BAI) and the Beck Depression Inventory (BDI)
were applied. 
Results: In the comparisons of the EAT points, 23 of the tension type headache group and 18 of the migraine
group were in the EAT ≥ 30 group, which was a statistically significantly higher rate compared to the control
group (p = 0.099). The mean BDI points and the mean BAI points of both the migraine and the tension type
headache groups were statistically significantly higher than those of the control group (p = 0.001 and p = 0.002,
respectively). 
Conclusions: The results showed impairment in the eating attitudes of patients with migraine and tension type
headache compared to the control group. When it is considered that some foodstuffs trigger headaches, eating
disorders or impaired attitudes to eating become important. 
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eadache is encountered extremely often in neu-
rology practice. This is a significant health prob-

lem that causes a loss of workforce leading to
personal, societal and economic losses and has a neg-
ative effect on an individual’s quality of life [1]. The
World Health Organisation  (WHO) counts migraine

as one of the diseases that creates the most limitation
[2]. Migraine and tension type headache (TTH) are the
two most often seen clinical tables in headaches [3, 4].
Eating disorders (eg, anorexia nervosa, bulimia ner-
vosa) have both physical and psychological compo-
nents and are seen particularly in young females.
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Psychological and biological factors have been held
responsible in the pathophysiology of eating disorders.
Psychological factors include states such as depres-
sion, anxiety, obsessive symptoms and low self-es-
teem, while biological factors are serotonin,
norepinephrine and dopamine metabolism disorders.
However, the pathophysiology has not been fully clar-
ified [5, 6]. The common pathways of eating disorders
and migraine are that they are both seen more often in
females, there is a high rate of psychiatric comorbidity
and there are changes in serotonin metabolism in both
diseases. 

The aim of this study was to examine the atti-
tudes to eating of patients with migraine and tension
type headache. 

METHODS

      The study included 89 patients who presented with
the complaint of headache at the Neurology Polyclinic
of Kahramanmaraş Sütçü Imam University Medical
Faculty Hospital between February and August 2016
and were diagnosed with migraine by a neurology
specialist according to the International Headache
Society (IHS) 2004 criteria, 87 patients with tension
type headache and 89 healthy volunteers matched in
terms of age, gender and education level. Approval for
the study was granted by the Ethics Committee of
Kahramanmaraş Sütçü Imam University. Informed
consent was obtained from all the study participants. 
      Inclusion criteria were that participation was
voluntary, the patients were literate, aged 18-45 years,
not taking any regular medication, and that those in
the migraine group had no disease other than migraine
and those in the control group were healthy. The
sociodemographic data of the participants were
recorded. Height and weight were measured and the
Body Mass Index (BMI) was calculated. According to
the BMI values, 3 groups were formed of < 18.49 low
BMI, 18.5-24.9 normal BMI and ≥ 25 high BMI. In
the migraine group, the duration of the disease,
duration of attacks and frequency of attacks were
evaluated. A detailed neurological examination was
made of all the participants. The Eating Attitudes Test
(EAT), the Beck Anxiety Inventory (BAI) and the
Beck Depression Inventory (BDI) were applied. The
patients were grouped according to the EAT points as

EAT <30 and EAT ≥ 30 and according to the BDI
points as BDI <17 and BDI ≥ 17.

The Eating Attitudes Test (EAT) 
      The Eating Attitudes Test used in this study is a
self-reporting scale comprising 40 items with 6 Likert-
type responses. It was developed by Garner and
Garfinkel in 1979 for screening purposes to
objectively measure symptoms of anorexia nervosa,
and can be applied to individuals over the age of 11
years. Just as it measures the attitudes and behaviour
towards food of anorexia nervosa patients it can also
identifty potential disorders in eating behaviour of
normal individuals. The validity and reliability studies
of this scale for use in Turkey were conducted by
Savasir and Erol. Points over the accepted cutoff of 30
are accepted as an eating disorder [7, 8]. 

Beck Depression Inventory (BDI)
      This is a self-evaluation form of 21 items scored
from 0-3 as Likert-type responses. The scale was
developed by Beck and aims to measure the severity
of symptoms related to depression in cognitive,
emotional, motivational and physical dimensions and
takes the mental state of the previous week into
consideration. The total points indicate the severity of
depression, with a maximum of 63 points and a cutoff
of 17 points, as defined by Hisli in validity and
reliability studies for Turkey [9, 10]. 

Beck Anxiety Inventory (BAI) 
      This self-reporting scale measures the extent of
anxiety symptoms experienced by the individual. The
scale consists of 21 items scored from 0-3 and the total
points indicate the severity of anxiety experienced.
Validity and reliability studies for Turkey were
conducted by Ulusoy et al and 17 points are accepted
as the cutoff point [11, 12]. 

Statistical analysis 
      Analyses of the data obtained were made using
SPSS soft ware (Statistical Package for the Social
Sciences).  Descriptive statistics were reported as
mean ± standard deviation, number and percentage.
The Chi-square test was applied to categorical data,
and in the comparison of mean points, the Kruskal
Wallis test was used. A value of p < 0.05 was accepted
as statistically significant. 
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RESULTS

      A total of 265 participants were evaluated in the
study, as 89 in the migraine group, 87 in the TTH
group and 89 in the control group. The mean age was
mean 34.21 ± 9.07 years in the migraine group, 35.79
± 9.05 years in the TTH group and 32.82 ± 9.28 years
in the control group. No statistically significant
difference was determined between the groups in
respect of age or gender (p > 0.05). The
sociodemographic data of the migraine, TTH and the
control groups and the clinical data of the migraine
and TTH groups are shown in Table 1. 
      In the migraine group, the duration of the
complaint of headache was 5.09 ± 3.14 years, the
frequency of attacks was 4.16 ± 1.87 per month and
the mean duration of attacks was 19.65 ± 15.77 hours.
In men, the duration of complaint of headache was
5.62 ± 3.11 years, the attack frequency was 2.87 ± 1.45
attacks/month and the duration of attack was 13.62 ±
15.24 hours. In women, the duration of complaint of

headache was 5.11 ± 3,18 years, the attack frequency
was 4.39 ± 1.87 attacks/ month and the duration of
attack was 20.87 ± 14.46 hours. 
      In the comparisons of the EAT points, 23 of the
TTH group and 18 of the migraine group were in the
EAT ≥ 30 group, which was a statistically significantly
higher rate compared to the control group (p = 0.099).
The mean BDI points and the mean BAI points of both
the migraine and the TTH groups were statistically
significantly higher than those of the control group (p
= 0.001 and p = 0.002, respectively) (Table 2). 
      When the groups were evaluated in respect of
those with BMI ≥ 25, 59 of the migraine group, 55 of
the TTH group and 44 of the control group were
determined with high BMI. The number of patients in
the migraine and TTH groups with high BMI was
determined to be statistically significantly higher than
the control group (p = 0.048) (Table 2). 
      The mean EAT points, mean BDI points, mean
BAI points and mean BMI values of the migraine
group and the TTH group were determined to be
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Table 1. Sociodemographic characteristics of the migraine, TTH and control groups 
 Migraine 

 
(n = 89) 

Tension type 
headache 
(n = 87) 

Control 
 

(n = 89) 
Age (years) 34.21 ± 9.07 35.79 ± 9.05 32.82 ± 9.28 
Gender     
Female 81 (91.0%) 73 (83.9%) 78 (87.6%) 
Male  8 (9.0%) 14 (16.1%) 11 (12.4%) 
Marital status    
Married  75 (84.3%) 57 (82.6%) 55 (61.8%) 
Single /widowed/divorced 14 (15.7%) 12 (17.4%) 34 (38.2%) 
Level of education    
Primary school or lower 48 (53.9%) 55 (63.2%) 15 (19.1%) 
Middle school-High school 28 (31.5%) 19 (21.8%) 23 (25.8%) 
Further education 13 (14.6%) 13 (14.9%) 49 (55.1%) 
Place of residence    
City centre 60 (69.0%) 57 (67.1%) 74 (83.1%) 
Regional town/village 27 (31.0%) 28 (32.9%) 15 (16.9%) 
Employment status    
Employed  29 (32.6%) 27 (31.0%) 63 (70.8%) 
Unemployed  60 (67.4%) 60 (69.0%) 29 (29.2%) 
Economic status    
Poor  12 (13.6%) 10 (11.6%) 11 (12.4%) 
Average  71 (80.7%) 73  (84.9%) 72 (80.9%) 
Good  5 (5.7%) 3 (3.5%) 6 (6.7%) 
Data are shown as mean ± standard deviation or number (%). 

!
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statistically significantly higher than those of the
control group (Table 3). The highest mean EAT points
and mean BDI points were determined in the migraine
group. The highest mean BAI points were determined
in the TTH group. The mean BMI values of the
migraine and TTH groups were close to each other and
were higher than those of the control group (Table 3).

DISCUSSION

      Headache should be addressed not only in limiting
the individual's social activities and work life, but also
in terms of the multidimensional burden brought about
by the collection of health expenditures, such as
increasing drug consumption and many hospital
applications and examining behaviors. Headache is the
"primary headache" when an organic cause can not be
determined; secondary headache "if it is associated
with an organic pathology such as trauma, infection,
or tumor. Approximately 90% of the headache is the
primary headache, migraine and tension type headache
are the two most common types of headache. 

      Migraine, and tension type headache, which is the
second most common type of primary headaches, are
a neurological disease characterised by moderate or
severe recurrent attacks of headache accompanied by
various combinations of neurological, gastrointestinal
and autonomous symptoms. TTH can last from 30
minutes to 7 days and is a headache type that can
become chronic with continuous pain. According to
epidemiological studies in Turkey, the prevalence of
TTH is 31.7% and migraine has been reported as
16.4% [13, 14]. 
      Although primary headache is considered as a
neurological pathology, it is frequently observed in the
literature with psychiatric disorders such as anxiety
and depression attention. Migraine is related to several
psychiatric disorders such as major depression, bipolar
disorder and anxiety disorder. In a study conducted in
the United States of America, depressive disorder is
three times more common in migraineurs than in the
general population, and this rate is even greater in
patients with GTBA or overuse [15]. Studies have
revealed that there could be a relationship between
migraine and eating disorders and it has been

487 The European Research Journal   Volume 5   Issue 3   May 2019

Table 3. Comparisons of the groups 
Tests Migraine 

 
(n = 89) 

Tension type 
headache 
(n = 87) 

Control 
 

(n = 89) 

p* value 

EAT 21.73 ± 10.56 24.61 ± 17.21 16.21 ± 12.27 0.001 
BDI 15.51 ± 10.18 13.45 ± 8.28 8.85 ± 8.58 0.001 
BAI 16.99 ± 12.61 17.08 ± 12.36 10.10 ± 7.61 0.001 
BM 27.92 ± 6.45 27.74 ± 4.82 25.48 ± 4.05 0.014 
Data are shown as mean ± standard deviation. EAT = Eating Attitudes Test, BDI = Beck Depression 
Inventory, BAI = Beck Anxiety Inventory, BMI = Body Mass Index, *Kruskal Wallis test  
!

Table 2. Comparisons of the groups 
 Migraine 

 
(n = 89) 

Tension type 
headache 
(n = 87) 

Control 
 

(n = 89) 

p* value 

EAT ! 30 18 (20.2%) 23 (26.4%) 12 (13.5%) 0.099 
BDI ! 17 34 (38.2%) 29 (33.3%) 10 (11.2%) 0.001 
BAI ! 17 42 (47.2%) 38 (43.7%) 21 (23.6%) 0.002 
BMI ! 25 59 (66.3%) 55 (63.2%) 44 (49.4%) 0.048 
Data are shown as mean ± standard deviation or number (%). EAT = Eating Attitudes Test, BDI = Beck 
Depression Inventory, BAI = Beck Anxiety Inventory, BMI = Body Mass Index, *Kruskal Wallis test  
!
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suggested that there is a common biological
predisposition [16, 17]. 
      In the current study, an impaired eating attitude
was determined in 34% of the migraine patients and
in 43.4% of the TTH patients. These findings were
determined to be higher than those of the control group
but no statistically significant difference was
determined between the groups. However, the mean
EAT points of the migraine and TTH groups were
found to be statistically significantly higher than those
of the control group. To the best of our knowledge,
this is the first study to have evaluated eating attitudes
and eating disorders in patients with migraine and
TTH. Demirci et al. [18] reported that the EAT points
were significantly higher in a group of 59 migraine
patients compared to a control group, and in the
evaluation according to the EAT cutoff points, eating
disorders were determined more in the migraine
patients. 
      In a study of 34 migraine patients by Brewerton
and George [19], 88% were determined with dieting
behaviour, 59% with overeating and 26% with self-
induced vomiting. In both studies, it was suggested
that serotonin dysfunction could be a common
pathophysiology of both diseases. Serotonin is a
neuropeptide that controls energy intake by providing
a sense of satiety. Although serotonin shows transient
elevations during migraine attacks, migraines are low
in the interictal period. This may lead to an increase
in eating impulse and development of obesity in
migraineurs [20]. 
      When the groups in the current study were
evaluated in respect of those with BMI ≥ 25, the
number of those in the migraine and TTH groups with
BMI ≥ 25 was found to be statistically significantly
higher than those in the control group (p=0.048). In
patients with chronic migraine, impaired insulin
resistance, hypertension, diabetes, high cholesterol
and obesity have been reported to be widely seen [21,
22]. 
      In recent years, it has been thought that some
orexigenic and anorexigenic peptides expressed from
the hypothalamus related to appetite metabolism could
have a role in the pathogenesis of migraine and
obesity. Just as increased appetite, hypothalamic
stimulants such as mood and sleep problems and
postdromal symptoms seen in migraine have been
associated with this state, it has also been reported that

it could cause hyperphagia of the hypothalamus
membrane and an increase in body weight in migraine
[23]. The induction of migraine trigeminal ganglion
nociceptors causes the release of proinflammatory
substances such as CGRP and substance P. CGRP
levels are also high in obese patients and are
increasing with fat intake. Substance P is present in
adipocytes and leads to fat deposition and
proinflammatory environment [24]. It has been shown
that there could be psychological factors such as
accompanying anxiety, depression, obsessive-
compulsive disorder and body dysmorphia disorders
in the pathophysiology of eating disorders seen in
migraine patients [25, 26]. 
      In the multicentre HADAS study (headache and
anxiety depressive disorder comorbidity), a frequent
combination was shown of TTH and psychiatric
disorders. In the current study, TTH was seen to be
accompanied by psychopathologies, primarily
depression, followed by anxiety, panic disorder and
obsessive compulsive disorder. Depressive disorder
has been reported in 68.3% of TTH patients and
anxiety disorder in 19.3% [27]. In a study by Mustelin
et al. [28], it was reported that eating disorders in
migraine patients could be explained by concomitant
major depression. Büyükgöze-Kavas [29] reported a
significant relationship between general eating
attitudes and depression symptoms. In the current
study, both the BDI and BAI points were determined
to be statistically significantly higher in both the
migraine and TTH patients compared to the control
group (p = 0.001 and p = 0.002, respectively).

Limitations 
      Limitations of the current study were that the
sample size was small, it was a single centre study and
the scales used do not have diagnostic properties. 

CONCLUSION

      The results of the current study showed that the
risk of eating disorders in patients with migraine and
TTH is higher than that of the general population. In
the follow-up and treatment of migraine patients,
when it is considered that some foodstuffs can trigger
headache, the presence of eating disorders or a poor
attitude to eating becomes more important. This type
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of screening in respect of eating disorders should be
applied to this group of patients so that early diagnosis
would allow the possibility of the necessary treatment. 
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ABSTRACT
Objectives: Myocardial bridging (MB) is associated with recurrent chest pain and cardiovascular events.
Recently it has been proposed that MB has the features of vasospastic coronary artery characterized with
reduced coronary flow reserve and endothelial dysfunction. In this study, an evaluation was made of the
angiographic Thrombolysis in Myocardial Infarction (TIMI) frame counts (TFCs) of patients with normal
angiogram and those with MB.
Methods: The study was conducted as a retrospective analysis of the demographic, laboratory, and angiographic
features of consecutive patients who underwent coronary angiography between January 2014 and December
2017 in Necip Fazıl City Hospital and Sütçü Imam University, Kahramanmaraş, Turkey.
Results: The except for age (51.1 ± 11.6 years vs 56.8 ± 11.4 years) (p = 0.011), no difference was determined
between the groups in respect of laboratory parameters and demographic features. TFCs of LAD (42.9 ± 6.1
vs 54.5 ± 11.5. p < 0.001), Cx (19.4 ± 4.5 vs 24.4 ± 7.1, p < 0.001), and RCA (26.8 ± 6.2 vs 32.5 ± 8.9, p <
0.001), and corrected TFC of LAD artery (25.2 ± 3.6 vs 32.0 ± 6.8, p < 0.001) were observed to be significantly
increased in patients with MB compared to patients with normal coronary flow. Multiple regression analysis
revealed that MB was the only determinant of increased corrected TFC of LAD artery (r=0.537, Adjusted
r=0.281, p < 0.001).
Conclusions: Patients with MB had abnormally slow coronary flow demonstrated by increased TFC. This
finding may explain the recurrent angina and cardiovascular events of patients with MB. It may also explain
the reversible myocardial perfusion defects which are associated with recurrent cardiovascular events in patients
with MB.

Keywords: Myocardial bridging, thrombolysis in myocardial infarction, TIMI frame count, coronary flow,
recurrent angina
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yocardial bridging (MB) of coronary artery
disease may be associated with widely varying

signs and symptoms of myocardial ischemia. Those
signs and symptoms may develop due to either
systolic compression of the coronary artery that can
be detected on angiography or various hemodynamic

abnormalities of coronary flow which can be
documented on intracoronary Doppler assessment [1].
Abnormally increased pressure gradient during the
systolic and diastolic period of coronary flow on the
arterial segment proximal to the MB is the essential
hemodynamic abnormality. Coronary flow reserve is
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also reduced due to those intracoronary hemodynamic
abnormalities induced by MB [2]. 
      Recent studies have documented that the response
to the acetylcholine test was more pronounced in
patients with MB and caused diffuse spasm of the
coronary artery where MB was present [3]. This is
probably associated with the recurrence of signs and
symptoms and cardiovascular events in those patients
with MB. Postmortem studies have documented that
the proximal arterial segments of a bridged coronary
artery were stripped of endothelial lining compared to
the other arterial walls [4]. Thus, endothelial
dysfunction is a significant pathophysiological
abnormality observed in patients with MB [5]. An
abnormally paradoxical vasospastic response to
adenosine infusion detected on angiography is
significant evidence of endothelial dysfunction [6].
Therefore, MB may be one of the significant causes
in the etiology of angina pectoris and myocardial
ischemia in non-obstructive coronary artery disease
[7]. All these hemodynamic and pathological
abnormalities inevitably produce coronary flow
abnormalities which can be assessed by the coronary
flow quantification method defined as Thrombolysis
in Myocardial Infarction (TIMI) frame count (TFC)
[8]. Quantifying the coronary flow with TFC may
allow the cardiologist to decide whether there is an
underlying coronary flow abnormality in the etiology
of signs and symptoms and to predict the long-term
outcomes for patients with MB [8]. 
      In this study it was aimed to evaluate the coronary
flow properties by assessing the TFC of the coronary
arteries on the coronary angiography of patients with
MB. 

METHODS

      
      The study was conducted as a retrospective
analysis of the demographic, laboratory, and
angiographic features of consecutive patients who
underwent coronary angiography between January
2014 and December 2017 in Necip Fazıl City Hospital
and Sütçü İmam University, Kahramanmaraş, Turkey.
Informed consent was obtained from all the patients.
Approval for the study was granted by the Local
Ethics Committee of Sütçü İmam University School

of Medicine, Kahramanmaraş, Turkey. 

Study Groups 
      All the patients were applied with coronary
angiography for a diagnosis of stable coronary
angiograph due to a positive treadmill test, recurrent
chest pain despite medical therapy, previous dynamic
ECG changes during chest pain, and patient request.
The control group comprised patients with no apparent
coronary artery stenosis as luminal irregularities, <
20% stenosis or normal coronary anatomy [9]. Patients
with systolic compression of at least 25% luminal
narrowing due to myocardial bridging in the proximal
or middle segments of the left anterior descending
artery were assigned to the myocardial bridging group. 
      Patients with previous myocardial infarction,
atherosclerotic coronary artery disease, hypertension,
diabetes, acute coronary syndromes including unstable
angina pectoris, non-ST/ST segment elevated
myocardial infarction, myocarditis, acute or chronic
systemic inflammatory disease, chronic liver disease,
and also congestive heart failure with reduced or
preserved ejection fraction, or chronic renal failure
were excluded from the study. In addition, patients
with a moderate or higher daily alcohol intake, age <
25 years or > 70 years, were excluded from the study. 

Laboratory Measurements
      Serum levels of laboratory parameters were
measured from the venous blood samples obtained at
08.00 in the morning after a 12-hour fasting period.
Samples collected in tubes containing K3 EDTA were
rested for 20 minutes and then centrifuged at 3500 rpm
for 15 minutes. Total plasma cholesterol, triglyceride,
and high-density lipoprotein [HDL] cholesterol, uric
acid and glucose concentrations were measured with
the Cobas c501 (Roche Diagnostics, USA) using the
spectrophotometric technique. Low density
lipoprotein [LDL] cholesterol levels were calculated
with the Friedwald formula. 
      Complete blood count measurement and cell
differentiation were performed by Sysmex XE-5000
using the diode laser bench and fluorescent flow
cytometry technique. Leukocytes, neutrophils,
lymphocytes, and monocytes were presented as
(nx103/mm3). Hemoglobin (Hb) and Hematocrit (Hct)
were presented as g/dL and %, respectively. Platelet
count (Plt) were presented as nx103/mm3. 
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Coronary Angiography Procedure 
      The standard angiographic procedure was applied
to all patients. With the patient in a supine position, a
6F arterial sheath was introduced to the femoral artery
using the Seldinger technique. 6F right and left
Judkins catheters were used to image the coronary
arteries. Angiography was performed as a standardized
procedure including coronary imaging from 4
positions (left caudal, right caudal, and left cranial,
right cranial) for the left coronary system and from 2
positions (left and right cranial) for the right coronary
artery. The contrast media used during angiography
was Iohexol (Omnipaque-350/100 ml, Opakim,
Turkey) which was injected as 6-8 mL during each
image shot. 

TIMI Frame Count (TFC)
      TFCs of LAD, Cx, and RCA arteries were
calculated as the difference of the last and first frames
of those arteries. The first frames of the arteries were
accepted as the entrance of the contrast dye to at least
70% of the arterial lumen. The last landmarks were
the opacification of the distal branching for LAD, and
the first branching of the posterolateral artery for
RCA, and the distal branching for Cx artery on the left
lateral wall [11]. The LAD and Cx arteries were
assessed on the angiographic projection of the right
anterior oblique with caudal angulation and the RCA
was assessed on the angiographic projection of the left
anterior oblique with cranial angulation. TFC of LAD
was corrected with a factor of 1.7 which had been
previously defined [10]. 
      The angiographic images were analyzed by two

independent cardiologists blinded to the study project.
The interobserver variability of the two cardiologists
was tested using the results of the TFC calculations
from the LAD artery recordings of the  first fifteen
patients. Cronbach’s Alpha was calculated as 0.976
and intraclass correlation of analyses was 0.975 (p <
0.001). 

Statistical Analysis 
      Statistical analyses of the study data were applied
using IBM SPSS 15.0 software (IL, USA). The
conformity to normal distribution of the data was
tested using the Kolmogorov Smirnov test.
Continuous variables with normal distribution were
compared with parametric tests e.g. Independent
Samples t test while those variables without normal
distribution were compared with non-parametric tests.
The distribution of categorized variables was analyzed
using the Chi-Square test. Correlation analysis of
continuous and categorized variables was applied by
the Pearson and Spearman tests, respectively. A value
of p < 0.05 was accepted as statistically significant. 

RESULTS

      Demographic features of body weight and height,
systolic and diastolic blood pressure, and BMI were
not different between the groups. Age was determined
to be significantly higher in patients with MB (51.1 ±
11.6 years vs 56.8 ± 11.4 years, p = 0.011) (Table 1).
Complete blood count and laboratory parameters were
not different in the comparison of the two groups, with
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Table 1. Demographic characteristics of the patients 
Characteristics Patients with normal 

coronary angiography 
(n = 62) 

Patients with MB 
on angiography 

(n = 54) 

p 

Age (years) 51.1 ± 11.6 56.8 ± 11.4 0.011 
Weight (kg) 82.5 ± 8.9 84.2 ± 9.7 0.361 
Height (cm) 170.0 ± 4.3 171.5 ± 5.3 0.119 
BMI (kg/m2) 28.6 ± 3.4 28.6 ± 3.3 0.959 
SBP (mmHg) 125.6 ± 5.3 127.2 ± 7.8 0.233 
DBP (mmHg9 74.9 ± 6.7 76.2 ± 7.5 0.350 
Data are shown as mean±standard deviation. BMI = body mass index, DBP = diastolic blood pressure, MB = 
myocardial bridging, SBP = systolic blood pressure  
!
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the exception of Hb (13.4 ± 1.3 vs 14.1 ± 1.7, p =
0.030) and serum levels of HDL (45.3 ± 15.8 vs 37.8
± 7.2, p = 0.002) (Table 2). 
TFCs of LAD (42.9 ± 6.1 vs 54.5 ± 11.5, p < 0.001),
Cx (19.4 ± 4.5 vs 24.4 ± 7.1, p < 0.001), and RCA

(26.8 ± 6.2 vs 32.5 ± 8.9, p < 0.001), and corrected
TFC of LAD artery (25.2 ± 3.6 vs 32.0 ± 6.8, p <
0.001) were significantly increased in patients with
MB compared to patients with normal coronary flow
(Table 3). 
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Table 2. Laboratory findings of the patients 
 Patients with normal 

coronary angiography 
(n = 62) 

Patients with MB 
on angiography 

(n = 54) 

p 

Hb (g/dL) 13.4 ± 1.3 14.1 ± 1.7 0.030 
Hct (%) 41.1 ± 3.5 42.2 ± 4.8 0.200 
Leukocyte (x103) 7.9 ± 2.2 8.0 ± 1.6 0.850 
Neutrophil (x103) 5.0 ± 1.9 4.8 ± 1.5 0.461 
Lymphocyte (x103) 2.2 ± 0.7 2.1 ± 0.6 0.355 
Monocyte (x103) 0.6 ± 0.2 0.7 ± 0.3 0.079 
Platelet (x103)  237.9 ± 65.0 230.0 ± 52.2 0.485 
Glucose (g/dL) 93.8 ± 10.2 92.1 ± 9.9 0.388 
Urea (mg/dL)  28.9 ± 10.4 28.7 ± 6.3 0.953 
Creatinine (mg/dL) 0.8 ± 0.2 0.8 ± 0.1 0.527 
AST (IU/L) 23.2 ± 6.3 24.0 ± 6.7 0.504 
ALT (IU/L) 23.1 ± 9.9 23.4 ± 7.9 0.880 
Total cholesterol (mg/dL) 179.4 ± 37.0 179.2 ± 42.6 0.974 
LDL cholesterol (mg/dL) 112.4 ± 29.5 114.9 ± 39.9 0.697 
HDL cholesterol (mg/dL) 45.3 ± 15.8 37.8 ± 7.2 0.002 
TG (mg/dL) 153.8 ± 101.3 188.7 ± 105.6 0.082 
Na (mEq/L) 140.7 ± 2.3 140.0 ± 2.3 0.107 
K (mEq/L) 4.5 ± 0.4 4.4 ± 0.4 0.106 
Data are shown as mean±standard deviation. ALT = alanine aminotransferase, AST = aspartate aminotransferase, 
Hb = hemoglobin, Hct = hematocrit, HDL = high-density lipoprotein, K = potassium, LDL = low density 
lipoprotein, Na =sodium, TG = triglyceride  
!

Table 3. TIMI frame counts of the patients 
TIMI frame counts Patients with normal 

coronary angiography 
(n = 62) 

Patients with MB 
on angiography 

(n = 54) 

p 

Corrected TFC 25.2 ± 3.6 32.0 ± 6.8 < 0.001 
LAD TFC 42.9 ± 6.1 54.5 ± 11.5 < 0.001 
Cx TFC 19.4 ± 4.5 24.4 ± 7.1 < 0.001 
RCA TFC 26.8 ± 6.2 32.5 ± 8.9 < 0.001 
Data are shown as mean±standard deviation. Cx = circumflex coronary artery, LAD = left anterior descending 
coronary artery, TFC = TIMI frame count, TIMI = Thrombolysis in Myocardial Infarction, RCA = right coronary 
artery 
!
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In correlation analysis, corrected TFC was positively
correlated with the presence of MB (r=0.537, p =
0.537) and Hb (r=0.212, p = 0.027), and male gender
(r=0.240, p = 0.012). In multivariate linear regression
analysis with a stepwise model, only the presence of
MB was determined to be significantly correlated with
corrected TFC of LAD artery (r=0.537, Adjusted
r=0.281, p < 0.001) and no correlation was determined
in respect of  gender and Hb level.  

DISCUSSION

      The most significant result of this study was that
coronary flow quantified by TFC was observed to be
reduced in patients with MB compared to patients with
normal coronary anatomy. TFC is a well validated
technique to quantify coronary flow in angina or chest
pain syndromes associated with non-obstructed
coronary artery disease. TFC may quantify not only
the epicardial coronary flow but also distal
microvasculature and resistance, providing an
objective and sensitive evaluation of the flow changes
of the coronary artery [11]. The most interesting result
of this study was that the slowing of the coronary
blood flow was not limited only to the coronary artery
where there is MB. Increased TFC is a global
abnormality of coronary arteries in both the right and
left coronary system. Although similar findings were
reported by Barutcu et al. [12], they stated that TFC
was significantly increased only on the LAD artery
associated with MB but not on the RCA or Cx artery.
On close examination of the results of that study,
cTFC was seen to be significantly higher (24.7 ± 2.1
vs 22.1 ± 1.9, p = 0.001) in the LAD artery while TFC
tended to be higher in the Cx artery (22.1 ± 2.4 vs 21.3
± 2.3, p = 0.18) and was no different in the RCA (23.1
± 2.2 vs 23.4 ± 2.1, p = 0.7) in patients with MB in the
LAD artery. Coronary flow was significantly
decreased irrespective of the degree of systolic
narrowing and other clinical and echocardiographic
features of the patients. That the number of patients
was limited in that study may have been the reason
why the results did not reach a level of statistical
significance. In the current study, a larger population
was evaluated, which may have contributed to the
statistical significance of the data. 
      In this context, the hypothesis that coronary flow

abnormality or pressure gradients are due to anatomic
restrictions induced by MB could not mechanistically
explain why TFC significantly increased not only in
the LAD artery but also in the Cx and RCA. Therefore,
the global increase of TFC on LAD and remote
coronary arteries could be explained by several
hormonal or autonomic dysfunctıons triggered by MB.
In several cases, it has been reported that MB is
associated with paradoxically worsening of coronary
vasospasm following intracoronary adenosine or
nitroglycerine infusion [6, 13]. It has also been
demonstrated that adding oral nitrate treatment
worsened the stable angina of a subject with MB [10].
This phenomenon was attributed to the endothelial
dysfunction due to pressure gradient and vascular
shear stress induced by MB. Endothelial dysfunction
is a significant cause of reversible myocardial
perfusion defects detected in patients with non-
obstructive coronary artery disease as in patients with
MB [14]. MB is one of the significant causes of
reversible myocardial perfusion defects. Although
Brolin et al. [15] reported that prevalence of MB did
not differ in patients with MINOCA (myocardial
infarction due to non-critically obstructed coronary
artery disease) or Takotsubo syndrome, recurrent sign
and symptoms of ischemia, angina, and myocardial
infarction in patients with MB renders the diagnosis
of MB essential in the management of those patients.
The results of the current study may highlight those
recurrent clinical characteristics due to MB. Since
slow coronary flow associated with MB is seen in all
coronary arteries, it may explain why localization of
reversible perfusion defects on the myocardium may
vary and present heterogeneity on the perfusion tests
in patients with MB. Those reversible and non-
homogeneous defects which were formerly called
“false positive” have been associated with endothelial
and microvascular dysfunction which may be caused
by myocardial bridging and not confined to the
territory of one coronary artery [16]. Slow coronary
flow on different remote coronary arteries may also
partially explain the reason why reversible perfusion
defects can be detected on irrelevant myocardial
segments. This phenomenon may explain to critics
why myocardial perfusion tests were not performed
and ischemia not documented since those perfusion
defects could not be induced on every test. This entity
may be a unique clinical feature of endothelial and
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microvascular dysfunction induced by MB. MB
causes recurrent angina resistant to therapy and may
be complicated with myocardial infarction or
malignant arrhythmia.[17] Therefore, the signs and
symptoms of patients with MB may be different from
stable angina pectoris and not predictable or
reproducible. Sometimes it may be diagnosed as
variant angina due to recurrent coronary vasospasm in
daily clinical practice [18]. The current authors have
previously suggested that recurrent vasospasm may
develop due to increased Ca accumulation on the
arterial wall proximal to the coronary segment with
MB, as documented in postmortem studies [4, 19].
Moreover, smooth muscle cells found in the
subendothelial layers of pre- and post-MB segments
of coronary artery have shown increased migratory
and proliferative activity [20]. All those
histolopathological findings may contribute to the
increased vasospastic response of a coronary artery
with MB and may account for the recurrent signs and
symptoms and the cardiovascular events due to MB. 

Limitations
      The retrospective design of this study may be one
of the limitations of this study. All the patients in the
MB group had MB in the proximal or mid segment of
the LAD artery, which is consistent with previously
reported data [21]. Although it may appear to be a
limitation of this study, the prevalences of MB in the
Cx or RCA arteries reported in previous autopsy or
angiographic studies have not been of sufficient
significance to warrant the design of any groups of
those coronary arteries with MB. Intracoronary
pressure gradients could have been measured using
intracoronary Doppler measurements and the
comparison made according to the pressure gradient.
However, this is an invasive method and may require
a further prospective study with more complex
hemodynamic monitoring. Challenge tests for
coronary vasospasm (e.g. acetylcholine test,
adenosine) could have been applied to evaluate the
association between the vasospastic response of the
coronary artery with MB and TFC, but this could be
tested in another future prospective study. Although
patients with acute or chronic systemic inflammatory
diseases were excluded, no evaluation was made of
the laboratory parameters of the systemic
inflammatory state in this study.  

CONCLUSION

      
      Patients with myocardial bridging had
significantly slower coronary flow compared to
patients with normal coronary anatomy. Endothelial
dysfunction, coronary hemodynamic abnormalities
and pressure gradients induced by the presence of MB
may account for this slow coronary flow. This finding
may be one of the mechanisms accounting for the
recurrent signs and symptoms of ischemia and
cardiovascular events in patients with MB. 
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Could there be any relationship between nutritional
deficiencies and idiopathic chest pain in children? 
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ABSTRACT
Objectives: Chest pain in childhood is a frequent cause of referral to pediatric cardiology departments although
cardiac etiology is very rare. Etiology is usually unidentified and named as ‘idiopatic chest pain’. It is also
well known fact that chronic pain is associated with insuffiency of some nutritional factors even in childhood.
Our aim was to investigate if there is a relationship between nutritional defiencies with idiopathic chest pain
in children.
Methods: We retrospectively reviewed 364 patients who were referred pediatric cardiology department in one
year period due to experienced chest pain more than one time. Among these patients, a total of 109 patients
who had complete blood count, serum ferritin, vitamin B 12 and 25-(OH) vitamin D levels in pediatric
outpatient clinics before and the etiology was still unidentified after a detailed cardiac and other examinations
formed the study group. Age and sex matched 59 healthy children without chest pain formed the control group.
All participants had been evaluated with a detailed physical examination and patients in chest pain group also
had an electrocardiographic ve echocardiographic evaluation.
Results: Vitamin B12 and Vitamin D levels were lower in noncardiac chest pain group while there was no
difference between groups in term of ferritin levels and complete blood count parameters. These difference is
statistically significant particularly in vitamin D levels.
Conclusions: Our results showed that low Vitamin D levels is associated with chronic chest pain in children.
The present study provide the necessity of evaluating nutritional parameters in  children with noncardiac chest
pain.
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ven in developed countries, nutritional
deficiencies are worlwide common cause of

anemia and various disorders [1-4]. In recent years,
there are several studies that report the assosication
between nutritional insuffiencies and diverse ilnesses,

chronic pain syndromes [4-6]. In particular, low
vitamin D level has been linked to chronic pain and
there is a growing body of literature about this subject
in recent years. The possible underlying mechanism
of relationship between chronic pain and vitamin D
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deficiency is that vitamin D has been found to act as a
neuroactive steroid, interfere with the creation and role
of neurotrophins, influence prostaglandin action,
effect inflammatory pathways, and inhibit nitric oxide
synthase and T-helper cells [7]. Studies reported that
even mild vitamin D deficiency may produce a variety
of musculoskeletal pains such as fibromyalgia-like
pain, low back pain, and arthralgia [8]. However,
many tissues express vitamin D receptors and like
other hormones, vitamin D plays a role in a wide range
of processes in the body and the relationship between
vitamin D deficiency and different pain types such as
nociceptive and inflamatuary pain  has also been
proven [9]. In addition to this, vitamin B12 has been
regarded as painkilling vitamin for decades and has
been used  in the treatment of pain which is
particularly neuropatic [10]. 
      In respect of iron, iron status is an important risk
factor for cardiovascular health and clinical spectrum
of iron deficiency range from asymptomatic to heart
failure [1] and analghesic effect of iron oxide particles
in inflamatuary pain sydrome were showed in a recent
mice study [11]. On the other hand, chest pain is one
of the main causes of recurrent referral to pediatric
emergency and pediatric cardiology departments and
the most common etiology is still unknown and called
as’idiopathic’ with a percentage of 21-59 % [12].
Different studies were made to enlight this unknown
etiology to this date [13-16]. However, there has been
no published studies that evaluated the relationship
between idiopathic chest pain and nutritional
deficiencies according to our knowledge. 
      The aim of this study was to contribute the
management of children with chest pain by examining
the serum levels of iron, vitamin B12 and vitamin D
in these children and relationship between nutritional
deficiencies and presence of idiopathic chest pain. 

METHODS

      The patients who were referred to pediatric
cardiology because of recurrent chest pain between the
dates of December 2016 to December 2017  were
retrospectively reviewed. All participants with chest
pain were screened with a detailed procedure
including history, physical exam, electrocardiogram,
transthorasic echocardiogram and were also evaluated

for other possible causes of chest pain including
gastroeusophageal reflux, costochondritis and
pneumonia. A total of 109 patients who showed no
evidence of obvious medical pathology and provided
the condition of having complete blood count, serum
ferritin, vitamin B12 and 25-(OH) vitamin D levels in
pediatric outpatient clinics were considered eligible
for the study group. Randomly chosen, age and sex
matched healthy children without chest pain who was
admitted pediatrics department for routine control
formed the control group. Excluded from the study
were any children with structural heart disease,
hematologic disease (thalessemia, sicle cell anemia,
etc.), dysrhythmia, chronic ilness or were taking any
regular medications. 
      The serum levels of ferritin, vitamin B12 and 25-
(OH) vitamin D was measured by chemiluminescent
immunoassay method (Architect, Abbott, USA).
Ferritin was lower than 25 ng/ml was considered as
low iron storage [1]. Vitamin B12 deficiency was
defined as serum level of vitamin B12 was 200 pg/ml
[17]. Vitamin D insuffiency and vitamin D deficiency
were considered when 25-(OH) vitamin D levels were
level between 12-20 ng/ml and lower than 12 ng/ml
respectively [18]. 
      The present study was approved by a scientific
committee comprising the hospital administration and
the lecturers and performed in accordance with the
Declaration of Helsinki. 

Statistical Analysis 
      The data were recorded with the Statistical
Package for the Social Sciences program version 21
(SPSS, Inc., Chicago, IL, USA). The distributions of
continuous variables were analyzed with the Shapiro-
Wilk test. The descriptive statistics were defined as
mean ± standard deviation for normally distributing
data and as median (minimum-maximum) for non-
normally distributing data. The significance of the
differences in mean values between two independent
groups was analyzed with the Student t-test and the
significance of the differences in median values
between two independent groups was analyzed with
the Mann-Whitney U test.  Relationships between
variables were tested with Pearson or Spearman
correlation analysis where appropriate. A value of p <
0.05 was taken to statistical significance.
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RESULTS

      A total of 364  children were admitted pediatric
cardiology department due to recurrent chest pain in
one year period. A total of 109 children who diagnosed
with idiopathic chest pain had complete blood count,
serum levels of ferritin, vitamin B12 and vitamin D in
pediatric outpatient clinics and formed study group.
The average age of study and control group was 12.4
± 3.6 years and 11 ± 4.6 years, respectively. There
were 71 (65.1%) girls in study group while there were
30 (50.8%) girls in control group. There were no
difference between groups in terms of age and gender
(p = 0.14 and p = 0.07, respectively) (Table 1). There
were no difference between groups in terms of serum
ferritin levels and hemoglobin, hematocrit, red blood
cell  values (p > 0.05) (see Table 1). 
The serum vitamin B12 levels of study group was
lower than control group although was not statistically
significant (p = 0.1) (Table 2). There were 14 (12.8%)
children in study group  with vitamin B12 deficiency
while there were 8 (13.6%) children vitamin B12

deficiency in control group. 
Serum level of 25-(OH) vitamin D was significantly
lower in study group (p = 0.001). There were 65
(57.8%) children with vitamin D insufficiency in study
group while there were 18 (30.5%) children with
vitamin D insufficiency in control group. In addition
to this, 40 (36.7%) of children in study group had
vitamin D deficiency and 3 (5.1%) of  children in
control group had vitamin D deficiency (p < 0.01)
(Table 2). 

DISCUSSION

      In this retrospective study we found that vitamin
D level was significantly lower in children with
idiopathic chest pain whereas there were no difference
in terms of ferritin and vitamin B 12 levels. 
      The association of vitamin D deficiency with
multiple forms of chronic pain are reported by several
studies such as musculoscelatal, nociceptive,
inflammatuary, cancer pain, etc.,[9, 19-24]. Although,
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Table 1. Demogrophic and hematologic feaures of  participants 
 Study group  

(n =109) 
Control group  

(n = 59) 
p value 

Age (years) 12.4 ± 3.6 11 ± 4.6 0.14 
Gender 71 (65.1%) 30 (50.8%) 0.07 
Hb (g/dl) 13.8 ± 1.37 13.6 ± 1.33 0.13 
Hct (%) 41.4 ± 5.3 40.1 ± 3.9 0.08 
RBC (106/µL) 4882.7 ± 367.6 4880.6 ± 377.2 0.6 
Ferritin (ng/ml) 36.1±42.7 27.2±16.4 0.5 
Data are shown as mean±standard deviation or number (%). Hb = Hemoglobin, Hct = Hematocrit, RBC = Red 
blood cell count 
!

Table 2. Comparison of vitamin levels between groups 
 Study group  

(n =109) 
Control group  

(n = 59) 
p value 

Vitamin B12 (pg/ml) 326 ± 125.7 374.6 ± 168 0.1 
25-(OH) Vitamin D (ng/ml) 20.5 ± 12.6 26.6 ± 14.4 0.001 
Vitamin D deficieny  40 (36.7%) 3 (5.1%) < 0.01 
Vitamin B12 deficiency  14 (12.8%) 8 (13.6%) 0.9 
Data are shown as mean±standard deviation or number (%). 
!
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not yet fully elucidated, possible mechanism for
vitamin D in pain management are the anti-
inflammatory effects mediated by reduced cytokine
and prostaglandin release and effects on T-cell
responses [7]. For this reason, vitamin D deficiency
may lead to  increased pain sensation, increased
excitability and poor muscle  function because of the
lack of antiinflamatuary effect and its effect on nerve
function [8, 9, 21]. Recent studies have been shown
that vitamin D reduces pain severity, improves
musculosceletal mobility [21-23]. Apart from vitamin
D’s effects on musculosceletal system it has been
implicated that vitamin D supplementation is also
useful to reduce headache with its  neuroprotective
effect even in pediatric age [23, 24]. 
      In accordance with previous studies which
evaluated vitamin D levels and different pain types,
our study has showed that vitamin D levels are lower
in children with idiopathic chest pain. Although the
most common cause of chest pain in pediatric age is
idiopathic chest pain, musculosceletal problems have
also an important role in the etiology with a wide
range of 12.8%-64% [24, 25]. Apart from the ilnesses
like costocondritis, precordial catch syndrome etc.,
some musculosceletal problems  may not have spesific
anamnestic features or physical examination findings
and may be diagnosed as idiopathic chest pain. Recent
studies have been showed that vitamin D deficiency
is related to growing pains and nonspesific
musculosceletal pain in children [22, 28]. According
to these findings, we defend that children with
nonspesific musculosceletal pain as a result of the lack
of vitamin D can also be presented as chest pain. 
      Vitamin B 12 is needed to make blood cells and
to provide bone density. In addition to this, it is also a
well known pain killing vitamin for decades [10].
However, underlying mechanism of its the analgesic
effect is poorly understood. In case of vitamin B12
deficiency, neurologic dysfunction and chronic pain
can be occured [5]. Vitamin B12 deficiency is mostly
related with neuropathic chronic pain like diabetic
neuropathies and different types of neuralgia [10]. In
the present study, vitamin B12 levels were lower in
chest pain group, however this difference were not
statistically significant. The present result is also,
because neuropathic pain is unexpected, etiology of
chest pain in children. 

      There is very limited data about the relationship
between iron status and pain. A recent animal study
has been showed the analghesic effect of iron oxide
particles in inflamatuary pain sydrome [11]. However,
it is a well known fact that iron status is  very
important for cardiovascular health and clinical
spectrum of iron deficiency range from asymptomatic
to heart failure [1]. For this reason, ferritin levels also
were evaluated in case of related any concealed
cardiac problem that could cause chest pain. Our
results did not show any relationship between chest
pain and iron deficiency. In addition to this result, all
patients had normal electrocardiographic and
echocardiographic evalution. 

Limitations
      The present study has some limitations. As this
was a single-center study, the number of cases was
very small. Due to the retrospective nature of this
study, follow-up information and the effect of vitamin
deficiency treatment were not been collected.
Although, only detailed history and
electrocardiography is enough for excluding cardiac
etiology in children with chest pain,
echocardiographic examination was performed
because of forming the study group from the cases
evaluated at pediatric emergency and/or other
departments before and referred to pediatric
cardiology department. Further studies should be
performed with a larger number of subjects.

CONCLUSION

      Children are not small size of adults and have a
growing and developing nature. During this growing
period, musculusceletal health which vitamin D is a
major component is very important. Our study showed
that low vitamin D levels are associated with
idiopathic chest pain in children. We believe that most
idiopathic chest pain cases may have nonspesific
musculosceletal pain and measuring vitamin D levels
provides to diagnose and avoid unnecessary further
cardiac and other unnecessary medical testing .This
study emphasized the necessity of evaluating
nutritional parameters especially vitamin D levels in
children with idiopathic chest  pain. 
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ABSTRACT
Objectives: The aim of the present study was to compare preoperative / postoperative ventricular functions of
patients with ventricular dysfunction who were planned for coronary artery bypass grafting (CABG) using
echocardiography and angiography, and to evaluate whether there was a significant improvement in ventricular
function. 
Methods: This prospective study included 30 patients with poor ventricular function who had undergone
CABG at the Cardiovascular Surgery Clinics of Bursa Yüksek Ihtisas Hospital. The patients' ventricular
functions were compared preoperatively and postoperatively at the 2nd, 6th and 12th months. 
Results: Of the patients, 28 were males, and the mean age was 60.1 ± 8 years (range 39-71). In these cases,
functional capacity improved within the early postoperative period, and global ventricular functions improved
within the postoperative first year. The improvement in ejection fraction results was statistically significant at
6 months and 12 months (p < 0.05). A significant decrease was observed in left ventricular enddiastolic
pressures within one year (p < 0.001). For the performance score, improvement was significant from the 2nd
month (p < 0.05). 
Conclusions: Our findings show that CABG improves ventricular function in terms of EF, PS, LVEDP and
NYHA classification. In conclusion, we consider that CABG is a significantly effective option in patients with
poor ventricular function. 
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schemic heart disease is caused by insufficient
transport of oxygenated blood in myocardium. The

regional distribution of highly constricted and oc-
cluded lesions results in myocardial ischemia or in-
farction. Therefore, myocardial function abnormalities
are generally segmental or regional in patients with is-
chemic heart disease. When very common myocardial
damage occurs due to high degree of stenosis and ob-

struction in many places of the coronary arteries, the
entire left ventricle may show reduced contraction
strength. In acute coronary occlusion, there is systolic
curvature or dyskinesia at the center of the relevant re-
gion, hypokinesia- or akinesia-induced contraction in
the adjacent region, and compensatory hyperfunction
in the intact myocardium. 80% decrease in blood flow
causes akinesia, and 95% decrease in dyskinesia. If
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the affected myocardium is small, the regional left
ventricular dysfunction is balanced by the hyperfunc-
tion of the intact region, and the global left ventricular
function is preserved [1, 2]. Each abnormality of the
affected ventricular wall motion as a result of disrup-
tion of blood flow creates an additional burden for
each ventricle. This dysfunction of the heart may be
major and minor changes depending on the condition
of the vessel occlusion and the extent of the affected
area. The best method for the diagnosis of vascular oc-
clusion is selective coronary arteriography. After the
occlusion, left ventricle and its function are the most
important region and function affected [1-3].
      Knowing left ventricular performance in ischemic
heart disease is of great importance for the manage-
ment of the treatment. To assess left ventricular per-
formance, the extent and severity of regional
contraction abnormalities should be determined. For
this purpose, end diastolic volume (EDV) after heart
contraction, blood volume (stroke volume [SV]) and
residual volume at end of systole (End-sistoIic volume
[ESV]) are important information about this subject.
Ejection fraction (EF) reflects left ventricular pump
function [1-4]. The results of these measurements
show the performance of left ventricle, and the effec-
tiveness of the treatment is followed according to these
results. Coronary artery surgery studies so far have
shown that patients with severe left ventricular dys-
function benefit from coronary revascularization [3,
4]. Some studies reported failure in regional wall
movements after treatment, and these evaluations led
to questions in clinicians’ minds [4-7]. 
      The aim of the present study was to compare pre-
operative/postoperative ventricular functions of in pa-
tients with ventricular dysfunction who were planned
for coronary artery bypass grafting (CABG) using
echocardiography and angiography, and to evaluate
whether there was a significant improvement in ven-
tricular function. 

METHODS

Selection of patients 
      Thirty patients with coronary artery disease who
were considered to have poor ventricular function
were enrolled in the study at the Cardiovascular

Surgery Department of Bursa Yüksek Ihtisas Training
and Research Hospital. EF, left ventricular
enddiastolic pressures (LVEDP), functional capacities
(FC) and performance scores (PS) were used as
criteria. CABG was performed on the patients with
severe left ventricular failure who were met with these
criteria and who had coronary artery disease. 

Evaluation
      Preoperative and postoperative ventricular
function results of the patients were compared. In
ventricular function was evaluated as poor using; (i)
EF < 35%, preoperative and postoperative LVEDP, M-
mode, 2D echocardiography were measured, (ii)
LVEDP > 20 mmHg criteria were determined, and
LVEDP was measured preoperatively and
postoperatively at 12th months, and (iii) Performance
score > 15 was accepted. Performance score is not a
criterion alone, but it is meaningful when the analysis
of each segment is performed together with other
criteria. Although widespread hypokinesia is a low
performance score, it is clinically poor in terms of
ventricular function. The ventricular aneurysm in the
two segments shows a high performance score, but has
a better ventricular function than the common
hypokinesia.
      The performance score was calculated as 1-6
points by dividing the heart into seven segments. The
total score of seven segments was added after each
score was calculated for each segment. According to
these points, the subjects included in this study had
moderate and severe dysfunctional ventricular
functions. Functional capacities of the patients were
evaluated preoperatively and postoperatively
according to the New York Heart Association (NYHA)
criteria [1-3, 7]. In addition, risk factors of patients,
previous myocardial infarction, type of angina,
cardiothoracic index, vascular lesions,
echocardiography and wall movements of
angiography, postop used inotrope, pacemaker, IABA,
the drugs they used were questioned. 
      The patients' morbidity and mortality rates were
determined. Operative death was defined as death at
the postoperative 30th day or at the time of
hospitalization. The new Q-wave or CK-MB elevation
of perioperative MI was defined by the fact that MB
isoenzyme was greater than 50 U/L or greater than 8%
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of total CK. Preoperative and postoperative ECGs
were evaluated. A preoperative intraaortic balloon
pump (IABP) was placed in unstable angina that did
not respond to medical therapy or unstable angina with
ventricular dysfunction or ECG changes in the
operating room. Low-output syndrome was diagnosed
in cases where IABP was needed to increase
circulating system, or when inotropic medication was
needed to keep cardiac index greater than 2L/min.
Preoperative balloons were diagnosed with low-output
when postoperative inotropic treatment was required. 

Coronary revascularization 
      Mild hypothermia (34°C) and membrane
oxygenator were used in all patients undergoing
CABG. In all cases, distal anostomosis between the
native coronary artery and the graft was performed
under the cross-clamp, and the heart was stopped
using blood cardioplegia at the room temparature, and
under proximal anostomosis under the cross-clamp.
Blood cardioplegia was given regularly in 20 minutes.
A total of 1-5 coronary bypass grafts were applied to
the cases. Preoperative angina and heart failure
symptoms were evaluated according to NYHA
classification. All living cases were checked at the
2nd, 6th and 12th months. Echocardiography was
performed preoperatively. LVEDP was measured, and
after approximately 12 months, all these patients were
repeated. 

Statistical Analysis 
      Statistical analysis was made using the SPSS
version 25.0 software (SPSS IBM, Chicago, IL, USA).
Descriptive statistics was given as a mean±standard
deviation for continuous variables, and the normality
test of the numerical variables was checked by
Kolmogorov Smirnov test. Independent Samples t test
was used in the comparison of two independent
groups. Categorical variables werre given as number
and percentage. Preoperative values and postoperative
results were evaluated using Paired Samples t test. p
< 0.05 was considered statistically significant. 

RESULTS

      Of the patients, 28 were males, and two were
females. The mean age was 60.1 ± 8 years (range 39-

71 years). All patients had angina pectoris (Grade III
and IV according to the NYHA). Thirty patients had
myocardial infarction (MI) at least once. A total of 22
patients had congestive heart failure (CHF) consisted
of dyspnea, orthopnea, and clinical and radiological
findings of pulmonary congestion. These patients were
under digital+diuretic therapy. The preoperative
clinical findings of the patients are summarized in
Table 1. 
      Mean EF values of patients who underwent
coronary bypass surgery were insignificant in the
second month (p = 0.718). However, the improvement
in mean EF results was statistically significant at 6
months and 12 months (p = 0.011 and p = 0.004,
respectively) (Table 2). Mean LVEDP values were
significantly decreased in coronary bypass patients in
one year (p < 0.001) (Table 3). The improvement of
mean performance scores (PS) for coronary bypass
patients after the 2nd month was statistically significant
(p = 0.012, p = 0.007 and p < 0.001, respectively for
each measurement period) (Table 4). In patients with
coronary bypasses, improvement was also statistically
significant after 2 months according to the mean
NYHA Classification (p < 0.001 for each
measurement period) (Table 5). 
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Table 1. Preoperative clinical findings of the 
patients 

Baseline characteristics Data (n = 30) 

Age (years) 
 range 

60.1 ± 8 
39-71 

Gender, male 28 (94%) 
Chest CTI  
 Increased 
 Borderline 

 
18 (60%) 
12 (40%) 

MI history 
 Anteroseptal 
 Inferior 

 
15 (50%) 
15 (50%) 

Hipertension 17 (56.6%) 
Diabetes Mellitus 3 ( 1 0 % )  
Smoking 22 (73%) 
Heredity 5 (16.6%) 
High cholestherol 10 (33.3%) 

CTI = cardio-thoracic index, MI = myocard infarction  
!
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Coronary revascularization
      One (3.3%) of the cases had one, four (13.3%) had
bilateral, 12 had (40%) triplet, nine (30%) had four,
four (13.3%) had five, and 21 patients (70%) had
internal mammary artery used for the operation. The

time of the aortic cross-clamp and the time of
cardiopulmonary bypass were 61 ± 19 min and 97 ±
27 min, respectively. The mean extubation time was
3.4 days. Average days of stay in intensive care unit
are 5.6 days; the mean hospital stay was 15.8 days. 
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Table 2. Distribution of preoperative and postoperative ejection fraction values 

EF values (%) Preoperative (n) Postoperative 2nd 
month (n) 

Postoperative 6th 
month (n) 

Postoperative 12th 
month (n) 

> 35 0 0 3 9 
31-35 16 2 17 12 
26-30 9 11 6 8 
21-25 4 5 4 8 
< 21 1 3 0 0 
Mean EF 29.233 28.56 31.6 33.8 
p value (between 
mean EFs)* - 0.718 0.011 0.002 

EF = ejection fraction. *p values were calculated in comparison to the preoperative mean EF values. 
!

Table 3. Distribution of preoperative and postoperative left ventricle enddiastolic pressure 
values. 
LVEDP (mmHg) Preoperative (n) Postoperative 12th month (n) p value 
31-35 4 4 - 
26-30 18 2 - 
20-25 8 24 - 

Mean LVEDP 27.966 21.9 < 0.001 
LVEDP = left ventricle enddiastolic pressure 
!

Table 4. Distribution of preoperative and postoperative performance scores 

PS values (points) Preoperative (n) Postoperative 
2nd month (n) 

Postoperative 6th 
month (n) 

Postoperative 
12th month (n) 

< 15 0 4 5 5 
15-20 17 21 23 21 
21-25 12 5 2 1 
26-30 1 0 0 0 
Mean PS 19.76 18.7 17.26 6.83 
p value (between 
mean PS values)* - 0.012 0.007 < 0.001 

PS = performance scoring. *p values were calculated in comparison to the preoperative mean PS values. 
 

!

Surgical complications
      The operative mortality was 9%. These cases were
excluded from the study. Five patients (16.6%)
underwent IABP due to perioperative low cardiac

output. Femoral embolectomy was performed in 4
(10.3%) patients with IABP. Five patients (16.6%) had
peroperative Q wave myocardial infarction detected
by postoperative ECG. 
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DISCUSSION

      Coronary artery surgery is the most effective and
common method of left ventricular performance. This
surgical method has been applied to the patients in the
high risk group safely. Mortality after coronary artery
surgery of about 3% before 70s decreased to 0.4-0.5%
in the early 80s [3]. Coronary artery surgery studies
so far have shown that patients with severe left
ventricular dysfunction benefit from coronary
revascularization [4]. Some studies reported failure in
regional wall movements after treatment, and these
evaluations led to questions in clinicians’ minds.
Correction of left ventricular functions, one of the
most important factors for the survival of a patient
with coronary artery disease, is one of the aims of
CABG [5-8]. To date, contradictory studies on the left
ventricular function of CABG have been published.
Some studies reported failure in the regional wall
movements after surgery, while others reported
improvement in the dysfunction zone with or without
total ventricular performance improvement [4-7]. 
      Patients with CABG have a higher mortality rate
in patients with severe left ventricular failure
compared to those with normal left ventricular
function. This rate has been reported to vary from 5%
to 80% [9-11]. Hung et al. [9] reported that the
operative mortality rate was 12% in their studies. This
rate is 1-2% in patients with normal LV function. In
these series, the identification of LV failure was
emphasized as radiological cardiomegaly, ejection
fraction was < 0.35, and the majority of patients were

emphasized as congestive heart failure. Some studies
have included aneurysmectomy cases [10] while some
studies reported the results have changed from weak
to good [3-7]. Our study included 30 living patients
with preoperative severe left ventricular failure.
Preoperative and postoperative clinical status of the
patients and objective evaluations of left ventricular
functions were compared. 
      Researchers report different types of poor
ventricular function defines with improved operation
results. Inamdar et al. [12] evaluated EF < 40% as
poor ventricular function. CASS defines EF as < 36%
[13]. According to Makkar et al. [14] EF was < 20%.
In their three-year study, Kron et al. [15] reported a
three-year survival rate of 83% after coronary
revascularization in ischemic cardiomyopathy patients
with 20% of EF, and reported that myocardial
revascularization should be tested for patients with
severe ischemic cardiomyopathy prior to
transplantation. Louie et al. [16] reported a three-year
survival rate as 72 ± 10% for patients undergoing
revascularization or transplantation as a result of
ischemic cardiomyopathy, and as 73 ± 6% for the
transplantation-patients. In the same report;
preoperative EFs were 26 ± 9%, left ventricular end
diastolic dimension (LVEDD) was 68 ± 3 mm, and
NYHA class was 3.9 ± 0.4 preoperatively. LVEDP was
reported to be as 36 ± 9%, LVEDD was 64 ± 6 mm,
and NYHA class was 1.2 ± 0.4 compared to
postoperative values. As a result, they stated that
successful coronary revascularization could be
performed with coronary artery and operative
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Table 5. Distribution of preoperative and postoperative functional capacity according to 
NYHA Classification 

 Preoperative (n) Postoperative 
2nd month (n) 

Postoperative 6th 
month (n) 

Postoperative 
12th month (n) 

NYHA Class I  0 0 0 0 
NYHA Class II  3 10 12 13 
NYHA Class III  19 14 13 13 
NYHA Class IV  8 6 5 4 
Mean  3.23 2.86 2.76 2.7 
p value (between mean 
NYHA values)* - < 0.001 < 0.001 < 0.001 

NYHA = New York Heart Association. *p values were calculated in comparison to the preoperative mean NYHA 
values. 
!
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mortality was acceptable in the patients with (i)
LVEDD < 70 mm, (ii) coronaries appropriate for
bypass, and (iii) reversible myocardial ischemia in
PET [16].
      Because left ventricle bilateral performance could
be changed significantly within the postoperative first
year, Mintz et al. [17] summarized their findings as;
(i) not to use wide-interval evaluations in determining
the operation results in the same category, (ii) studies
conducted at postoperative 2nd months or after could
not take the early postoperative period with rapid
changes as the subject, (iii) left ventricular
performance with frequent sequential studies to
evaluate the results of a single patient, and (iv) the wall
movements in the previous infarct areas could be
improved with CABG. The mechanism of low
enddiastolic volume observed in the early
postoperative period is the diastolic filling time, which
is reduced by tachycardia after CABG. Since the
pericardium is wide open during surgery, it is normal
for the end-diastolic volume not to be affected as no
reposition is performed. The change in left ventricular
compliance (due to intra-opioid) seems to not limit the
end-diastolic volume because these changes are
resolved within postoperative 24 hours, and our
earliest study was not within this time [17]. Operative
mortality (9%) is a generally acceptable mortality in
patients with poor ventricular disease according to the
criteria we used. In order to reduce the need for O2,
ischemic myocardium slows down segmental wall
movements, leading to hemodynamic changes starting
from elevation in LVEDP. This results as the clinical
symptoms. However, it is thought that vascular tissue
can function normally by revascularizing the segment,
and hence the clinical manifestation may improve.
      Almost all of alternative treatment methods in
extremely limited ventricle (cardiac transplantation,
asist device methods, cardiomyoplasty, etc.) have
certain morbidity and mortality. The cost effect ratio
of these methods should be discussed. Because the
costs are quite high. In the countries with donor
problems similar to Turkey, CABG may still be
considered the most radical solution in the severe
ventricular group. In our study group, preoperative
ventricular functions were compared with the
postoperative period. Therefore, the study was carried
out in the living patients.

      Among the methods of revascularization, the
method called beating heart and the use of mini-
thoracotomy methods without the need for sternotomy
in recent years, especially the bad effects of the
cardiopulmonary bypass on poor ventricular function
is possible in selected cases. Long-term outcomes in
patients with severe ventricular dysfunction are better
in surgery than in medical treatment. Operative
mortality rate varies between 1.6-50% in high-risk
patients. This ratio should be kept as low as possible
[18]. Louie et al. [16] concluded that successful
coronary revascularization could be performed for
patients with coronary artery bypass grafting and
LVEDP < 70 and reversible myocardial ischemia on
PET and operative mortality was acceptable. In our
study, the first improvement in early postoperative
period (within the first 2 months) was seen in
functional capacity (FC) (according to the NYHA) and
angina classification (Canadian). Although there is no
revascularized myocardial ischemic pain, there is no
global improvement in ventricular function in the early
period, and the exercise capacity is improved. At the
postoperative 2nd month, EF decreased below the
preoperative value, but increased to preoperative value
at 6 months. Performance score (PS) starts to improve
since the postoperative 2nd month. The cleavage of the
ischemic region also starts to improve in segmental
movements, but it affects the EF globally in 6 months.
The postoperative course of the patients in terms of
both clinical and ventricular functions can reach at the
best condition in 6-12 months. However, in LVEDP
(30 mmHg) cases, LVEDP has not decreased despite
the clinical improvement. This is probably due to the
low stay of stiff tissue-induced ventricular compliance
secondary to ischemia.
      In our study, two patients with LVEDPs of 30
mmHg and 35 mmHg and EFs of 24% and 26% were
operated urgently due to acute pulmonary edema and
cardiogenic shock. Both of these cases had 2nd- and
6th-month echocardiographic measurements as
LVEDPs of 50 mmHg and 50% mmHg and EFs of
45% and 46%. If there is angina in patients with severe
LV failure, the operation relieves the angina and
provides long-term survival. If CHF is a major
symptom, CABG disappoints the results [9]. In our
study, there was no improvement in the very high
LVEDP group at the postoperative 12th month. We
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used blood cardioplegia in all of our cases, we
underwent proximal anostomosis under the cross-
clamp, and thought to minimize reperfusion injury. We
tried to emphasize the importance of myocardial
protection and surgical procedure in extremely limited
ventricles.
      Christakis et al. [18] reported that myocardial
protection type has a role on operative mortality in
patients with EF of < 20-40%, and that they had better
results in high-risk cases when they switched from
crystalloid to blood cardioplegia. In recent years, they
used warm induction as warm terminal cardioplegic
infusion, and they reported that they had positive
results with a continuous warm antegrade or
combination of antegrade and retrograde. In patients
with severe LV insufficiency with CAD, CABG can
be applied because of the reduction of angina and
long-term survival in patients [18]. Concerning the
effects of myocardial revascularization in diffuse LV
insufficiency, Mundth et al. [10] have reported
improved LV contractions in 4 of 5 patients
reevaluated with LV angiography. Kloner et al. [19]
observed an increase in ejection fraction in some
patients, but they did not specify a number. In our
study, there was no change in EDV in patients with
open and closed grafts. Some studies found no change
in postoperative EDV. However, some studies found
a decrease and increased in postoperative EDV in EF-
depressed patients found decreased postoperative
EDV in completely revascularized patients [18-21].
Christakis et al. [18] reported that patients with severe
ventricular dysfunction who had isolated CABG were
at high risk, and their risk was due to the urgency of
the operation. They emphasized that efforts to improve
outcomes should be intensified in patient selection, in
the development of myocardial protection, and in the
treatment of preoperative less aggressive myocardial
ischemia. They also demonstrated EF, the urgency,
reoperation, advanced age, left main coronary artery
stenosis, and use of crystalloid cardioplegia as the
factors for increasing operative mortality in patients
with EF of < 20% [16]. In the group called poor
ventricle, inotropic use, IABP usage, duration of
mechanical ventilation support, duration of intubation,
duration of stay in hospital and longer hospital stay
are longer than in the group with good ventricular
ischemic group. Complications related to IABP and
infection complications were more frequent.

Limitations
      There are some limiting aspects of our work. The
study has the disadvantages of being retrospective and
uncontrolled and thus produces an uncertain
hypothesis. Since echocardiograms are not routinely
taken after CABG surgery, selection may be a mistake.
Echocardiographic measurements were performed
only three times in individual patients, so we cannot
say whether these changes show consistency in the
long term. In addition, echocardiography is not the
best way to evaluate cardiac measurement, the
observed variability in EF measurement between
observers is 6% [21]. The study is a thesis study based
on observations of cases. Case differences may vary
according to time, location and region.

CONCLUSION

      In conclusion, CABG can be performed with an
acceptable mortality and morbidity in patients with
ischemia-induced poor ventricular function. In these
cases, preoperative functional capacity and global
ventricular function improved. While functional
capacity is improved in the early postoperative period,
recovery of global ventricular functions is in the
process of postoperative 1st year. In patients with a
LVEDP of more than 30 mmHg, FC (NYHA) is
recovering, whereas global ventricular function does
not show a significant change. However, even in these
cases the quality of life is significantly increased.
CABG is considered as the first choice in this group
of patients that modern surgery techniques,
cardiopulmonary bypass and transplantation under
intensive care conditions are discussed, especially in
our country. 
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Distribution of causes of acute abdominal pain in children that
presented to a state hospital radiology unit according to age,
gender and pathology origin
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ABSTRACT
Objectives: The term “acute abdomen” refers to any sudden non-traumatic disorder whose chief manifestations
are located within the abdominal area. In this condition, urgent operation may be necessary. The aim of this
study was to investigate the distribution of causes of acute abdominal pain in children according to their age,
gender and origin of pathology, who presented to a state hospital radiology unit in Turkey that had undergone
standardised abdominal sonography and computed tomography imaging if necessary. 
Methods: This study was designed as a retrospective investigation. A sample of 1000 patients (568 males and
432 females) were selected from a pool of 3452 paediatric patients between 2014 and 2016. 
Results: Acute abdomen in the paediatric age group occurred more frequently in males than females. The most
common age of presentation with acute abdominal pain was between 7 and 15 years. The most common medical
cause was mesenteric lymphadenitis (11%). In females, mesenteric lymphadenitis, acute appendicitis and
ovarian cyst rupture were the predominant causes, whereas mesenteric lymphadenitis, acute appendicitis and
urinary system pathologies were predominant in males. 
Conclusions: When evaluating a child with acute abdominal pain, the most important components include
taking a thorough patient history and performing repeated physical examinations. Selective use of appropriate
laboratory and radiological investigations may be necessary in order to establish a specific diagnosis. 

Keywords: Paediatric, acute abdomen, distribution of cause

Address for correspondence: Betül Tiryaki Baştuğ, MD., Assistant Professor, Eskişehir Osmangazi University School of Medicine, Department of
Radiology, Eskişehir, Turkey
E-mail: betultryak@yahoo.com

Copyright © 2019 by The Association of Health Research & Strategy
Available at http://dergipark.gov.tr/eurj

The European Research Journal 2019;5(3):510-514

bdominal pain is a common complaint in the
emergency department. Trauma, appendicitis

and intussusception are the most common reasons for
emergency abdominal imaging in paediatric patients.
The term “acute abdomen” refers to any sudden non-
traumatic disorder whose chief manifestations are lo-
cated within the abdominal area. For patients in this
condition, urgent operation may be necessary. Delay
in diagnosis and treatment affects the outcome [1]. The
aim of this study was to determine the distribution of

causes of acute abdominal pain in children that pre-
sented to a state hospital radiology unit according to
age, gender and origin of pathology that had under-
gone standardised abdominal sonography and com-
pued tomography imaging if necessary. 

METHODS

      The study was designed as a retrospective
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investigation. The sample included 1000 patients (568
males and 432 females) that were randomly selected
from a pool of 3452 paediatric patients that had
undergone standardised abdominal sonography
between 2014 and 2016. The inclusion criteria were
patients aged between 0 and 18 years and the presence
of acute abdominal pain before or during consultation
with the physician. The exclusion criteria were
patients aged over 18 years or the absence of acute
abdominal pain as a symptom before or during the
examination. 

Statistical Analysis 
      In the data analyses, frequency analysis was
performed and percentages were calculated. Analyses
were performed with SPSS 22.0 software. The images
were created with Microsoft Excel 2017 software. 

RESULTS

      There was no pathology identified in 76% (n =
759) of the patients, with normal results obtained in
both the sonography and CT exams. Figure 1 shows
the distribution of patients according to normal or
pathologic radiologic findings. 
      In the study group, the minimum age was 0 years
and maximum was 17 years. According to age,
children were divided into the following (four) groups:
(1) patients aged younger than 1 year old (26/1000,
2.6%; 20 (2.0%) males and 6 (0.6%) females); (2)
patients aged from 1-7 years old (212/1000, 21.2%;
176 (17.6%) males and 36 (3.6%) females); (3)
patients aged from 7-15 years (496/1000, 49.6%; 310
(31%) males and 186 (18.6%) females); and (4)
patients aged over 15 years (266/1000, 26.6%; 150
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Figure 1. Distribution of patients according to normal or patho-
logic radiologic findings. 

Figure 2. Distribution of patients according to age. 

Figure 3. Distribution of patients according to pathology. Figure 4. Distribution of patients according to gender.
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(15%) males and 116 (11.6%) females). Figure 2
shows the distribution of patients according to age.
Acute abdomen in the paediatric age group was more
prevalent in males than in females. Figure 3 shows the
distribution of patients according to gender. 
      Abdominal pain and vomiting were the most
common clinical symptoms. Of the 1000 patients, 45
had appendicitis, 30 had urinary system pathologies,
3 had ileus, 110 had mesenteric lymhadenitis, 7 had
intussusception, 12 had an ovarian cyst rupture and 3
patients showed ovarian torsion, as detected by
ultrasound. Figure 4 shows the distribution of patients
according to pathology, and Figure 5 shows the
distribution of patients according to gender and origin
of pathology. 
      The highest frequency of cases was represented

by mesenteric lymphadenitis (110 patients, 11%).
Figure 6 shows the distribution of mesenteric
lymphadenitis among patients according to age. Figure
7 shows the distribution of ovarian pathologies
according to patient age. 
      Ultrasonography should still be the first imaging
modality for detecting the underlying pathology of the
paediatric abdominal emergency. In 45 patients, CT
was performed. Ureteral calculi was detected by CT
scans in 16 patients and appendicitis in 15 patients,
which were considered together with secondary
findings from a previous ultrasound. Figure 8 shows
the distribution of appendicitis in patients according
to age, and Figure 9 shows the distribution of urinary
pathologies in patients according to age. In three
patients, ileus was verified by CT. 
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Figure 5. Distribution of patients according to gender and
pathology origin.

Figure 6. Distribution of appendicitis detected patients accord-
ing to age. 

Figure 7. Distribution of urinary pathology detected patients
according to age

Figure 8. Distribution of mesenteric lymphadenitis detected
patients according to age
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DISCUSSION

      Acute abdominal pain is one of the most common
complaints in childhood, and one that frequently
requires rapid diagnosis and treatment in the
emergency department. The term acute abdominal
pain refers to non-traumatic abdominal pain of rapid
onset with duration of less than five days [2]. Acute
abdominal pain can be divided in urgent and non-
urgent conditions. Urgent causes require treatment
within 24 hours to prevent serious complications
whereas for non-urgent conditions treatment is not
necessitated within a fixed period [3]. Although acute
abdominal pain is typically self-limiting and benign,
there are potentially life-threatening conditions that
require urgent management, such as appendicitis,
intussusception or bowel obstruction. The most
difficult challenge is making a timely diagnosis so that
treatment can be initiated to prevent morbidity [4].
Viruses or bacteria can be a reason of abdominal pain.
Viral infections tend to be off quickly, while bacterial
infections may want an antibiotic. Food poisoning,
food allergies, eating excessive food, or gas
production can cause pain. Surgical problems  include
appendicitis or blockage of the bowels. Medical
causes for example diabetes can be a reason of
abdominal pain.
      Most simple causes of abdominal pain do not last
long and usually gone within 24 hours. Any abdominal
pain that continues longer than 24 hours should be
evaluated by a physician. Most simple pains are
located in the center of the abdomen. Pain felt in other
areas especially located low and down on the right side

of the abdomen. is more concerning. Until proven
otherwise this should be considered as appendicitis.
Children vomit quite frequently with abdominal pain.
Vomiting does not always indicate a important
problem. Vomiting for longer than 24 hours is a
rightful reason to call the physician. Diarrhea is also
common with abdominal pain . This generally points
out that a virus is the cause. This can continue for
several days but usually only lasts less than 72 hours.
      The presence of fever does not always shows a
serious problem. Indeed, a normal temperature can be
seen with the more serious causes of abdominal pain.
One critical point is that an abdominal pain actually
can come from somewhere else. Testicular torsion can
be given as an example for this situation [5].
Abdominal pain associated with any trouble urinating,
could show an infection.
Age is a key factor when evaluating the cause, as the
incidence and symptoms of different conditions vary
greatly over paediatric age groups. Differential
diagnosis of the acute abdominal pain is influenced by
many factors, especially patient age. 
      In the emergency department, ultrasound and
computed tomography are widely used to identify the
cause of abdominal pain [6, 7]. Although computed
tomography is more accurate than ultrasound,
ultrasound is the preferred imaging modality for the
initial evaluation of potential causes of paediatric
abdominal pain because it is non-invasive, radiation-
free and less expensive [8].
      In the current study, acute abdomen in the
paediatric age group was found to occur more
frequently in males than females. The most common
age of presentation with acute abdominal pain was
between 7-15 years of age. The most common medical
cause was mesenteric lymphadenitis (11%). In the 7-
15 and over 15 age groups, acute appendicitis,
mesenteric lymphadenitis, ovarian follicular cysts and
urinary system pathologies were the predominant
causes. In the 0-4 age group, intussusception was
predominant. Intestinal obstruction was more frequent
in patients aged under 5 years. In females, mesenteric
lymphadenitis, acute appendicitis and ovarian cyst
rupture were the main causes of acute abdomen,
whereas in males mesenteric lymphadenitis, acute
appendicitis and urinary system pathologies were
predominant.
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Figure 9. Distribution of ovarian pathologies detected patients
according to age
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CONCLUSION

      When evaluating a child with acute abdominal
pain age, gender, the onset of the pain, pain duration,
pain location and associated clinical findings are key
factors as the incidence and symptoms of different
conditions vary greatly over paediatric age groups. In
this state the most important components are taking a
comprehensive patient history and repeated physical
examinations. Selective use of appropriate laboratory
and radiological investigations may be necessary in
order to establish a specific diagnosis. 
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ABSTRACT
Objectives: Although bone biopsy is considered the gold standard for the definitive diagnosis of renal
osteodystrophy; it is not suitable for routine clinical practice due to its invasive nature. The present study was
aimed to evaluate and compare the bone mineral status using dual energy X-ray absorptiometry of patients
with or without chronic kidney disease in young population with elevated parathyroid hormone levels.
Methods: This was a single center, cross-sectional, retrospective study conducted in patients younger than 45
years of age. The study was performed in the outpatient clinic of a university hospital. Patients with elevated
parathyroid hormone levels were included.
Results: Among them, 29 had renal insufficiency, 158 had normal renal function. Measured bone mineral
density with dual energy X-ray absorptiometry and laboratory values were collected from patient files. The
primary end point was to assess the efficiacy of dual energy X-ray absorptiometry in patients with or without
renal failure. Except Z score at Ward’s triangle, all of the T and Z scores at lomber, femur neck, trochanteric,
and intertrochanteric areas were found significantly lower in patients with chronic kidney disease compared to
those without (p < 0.001).
Conclusion: Dual energy X-ray absorptiometry seemed to be a reliable method for detection of osteoporosis
in premenopausal female and male patients younger than 45 years of age with or without renal failure with
elevated parathyroid hormone levels.
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hronic kidney disease (CKD) is a functional
definition which is characterized by irreversible

and progressive decrement in renal functions. Renal
function impairment has many negative effects on
cardiovascular, hematopoietic, and gastrointestinal
system as well as bone metabolism [1]. Changes in
mineral metabolism and bone structure develop early
in the course of CKD and worsen with progressive
loss of kidney function. The Kidney Disease:
Improving Global Outcomes (KDIGO) committee
refined CKD-mineral and bone disorders (CKD-
MBD), as a systemic disorder of mineral and bone
metabolism due to CKD and manifested by either one
or a combination of (i) abnormalities of calcium,
phosphorous, parathyroid hormone (PTH) or vitamin
D metabolism; (ii) abnormalities of bone turnover,
mineralization, volume, linear growth, or strength; and
(iii) vascular or other soft tissue calcification [2].
Hyperparathyroid-mediated high-turnover bone
disease (osteitis fibrosa cystica), and adynamic bone
disease are the bone diseases related to CKD. 
      Osteoporosis in CKD patients is only a part of a
wider spectrum of metabolic bone problems.
Osteoporosis is defined as a skeletal disorder
characterized by compromised bone strength that
leads to an increased risk of fracture [3]. Bone biopsy
is considered the gold standard for the definitive
diagnosis of renal osteodystrophy; however, it is not
suitable for routine clinical practice due to its invasive
nature. Also, requirement for special equipment and
expertise are other limiting factors. For that reason,
most clinicians perform bone biopsies for clinical
research [4-6]. Although dual energy X-ray
absorptiometry (DXA) does not discriminate between
CKD-MBD, it has been widely used for the assesment
of bone mineral deficiency status in renal insufficient
patients. Diagnostic accuracy, the short exposure time
and the low radiation dose are the advantages of this
imaging method [7, 8]. 
      Postmenopausal period and advanced age are the
other important unmodifiable risk factors for
osteoporosis. In this study, we aimed to evaluate and
compare the laboratory, imaging, and treatment
methods associated with bone metabolism in patients
with or without renal failure in premenopausal women
and men younger than 45 years with elevated PTH
levels. 

METHODS

Study population 
      After getting an approval from the local ethics
committee, patients with or without renal failure
younger than 45 years with elevated PTH levels who
applied to internal medicine, endocrinology and
nephrology outpatient clinics of Uludağ University
School og Medicine Hospital between January 2011
and January 2012 were searched retrospectively and
included in the study. The study was conducted in
accordance with the Declaration of Helsinki. Patients
aged 18-45 years, having parathyroid hormon
increasement and files fulfilling the laboratory and
imaging data were included while patients aged > 45
years, who had malignancy, having the diagnosis of
diseases known to affect bone metabolism (such as
hyperthyroidism, rheumatological disease), who had
undergone hysterectomy, who were using steroids and
who were on therapy for osteoporosis were excluded
from the study. 

Study protocol 
      Patients with elevated PTH levels were divided
into two groups depending on whether they had renal
insufficiency or not. Patients' age, gender, co-
morbidities, and the type and duration of dialysis if
present were recorded. Serum urea, creatinine,
albumin, sodium, potassium, chloride, calcium,
phosphorus, PTH and 25-OH-vitamin D with 24-hour
urinary excretion of calcium and phosphorus values
were determined. Chemiluminescent method was used
for determination of PTH and 25-OH-vitamin D.
ARCHITECT assay (Abbott Diagnostics, Abbott Park,
IL, USA) were performed for their measurement. T
and Z scores of the lumbar vertebrae 1-2-3-4, total
lumbar, femur neck, trochanteric and intertrochanteric
area, Ward's triangle and total femur monitored by
DXA (Hologic) were recorded from patients' files. The
side of the parathyroid adenoma determined by neck
ultrasonography (USG) and/or parathyroid
scintigraphy and the histopathological diagnosis of the
patients who had undergone surgery were evaluated.
The treatment modalities as well as the frequency of
follow-up visits were analyzed. 

Statistical Analysis 
      Statistical analysis was performed using SPSS

C
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software version 20.0. Shapiro Wilk test was used to
determine normality. Mann Whitney U test and
Kruskal Wallis tests were used for comparison of non
normally distributed data. The categorical data were
analyzed with Pearson Chi-Square Test and Fisher's
Exact test. The level of significance was defined as p
< 0.05. 

RESULTS

      The records of 300 patients were analyzed and 187
patients fulfilling the inclusion criteria were enrolled
to the study. Among all patients with elevated PTH,
29 had renal insufficiency while 158 had normal renal
function. Sixteen of CKD patients (55.2%) were
women, and 13 (44.8%) were men and the mean age
was 40.5 (range 20-48) years. Among the patients
without CKD, 143 (90.5%) were women, and 15
(9.5%) were men and the mean age was 36 (22-47)
years. Except one patient with compansated CKD, 4
patients were managed with peritoneal dialysis, 19
with hemodialysis, and 5 with both. During follow-up,
17 patients underwent renal transplantation. The

causes of CKD were hypertension (HT) in 7 patients,
glomerulonephritis in 5, vesicoureteral reflux in 4,
polycystic kidney disease in 2, neurogenic bladder in
1, both kidney agenesia + nephrectomy in 1, analgesic
nephropathy in 1, and tacrolimus nephropathy in 1.
The primary kidney diseases of 7 patients were not
known. Duration of dialysis ranged from 3 years to 24
years, mean duration was 11.78 years. The most
common comorbidity was HT (62.07%) in patients
with CKD, and thyroid disease in those without CKD
(24.7%). None of the patients had hyperthyroidism
that may affect DXA results. 
      The laboratory data of the patients with and
without renal failure was shown in Table 1. Serum
urea, creatinine, phosphorus, PTH, and 25-OH-D
levels were statistically significantly elevated and
chloride level were statistically significantly decreased
in patients with CKD compared to those without. 
      T and Z scores of lumbar 1-2-3-4, total lumbar,
femur neck, trochanteric, intertrochanteric area,
Ward's triangle, and total femur of the patients
monitored by DXA were shown in Table 2. DXA
imaging were performed before transplant procedure
for 17 patients who underwent renal transplantation.
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Table 1. The laboratory values of the patients with or without chronic kidney disease and their 
comparisons 
 Normal Reference 

Interval 
Patients with 

CKD (min-max) 
Patients without 
CKD (min-max) 

p value 

Urea (mg/dL)  10-50 82.5 (27-277) 24 (11-63) < 0.001 
Creatinine (mg/dL)  0.6-1.3 6.15 (0.6-15.1) 0.7 (0.4-1.1) < 0.001 
Albumin (g/dL)  3.5-5.0 4 (2.9-4.7) 4.1 (2.8-5.1) 0.062 
Sodium (mmol/L) 136-145 138.5 (109-143) 139 (133-147) 0.249 
Potassium (mmol/L) 3.5-5.1 4.45 (3.3-7.3) 4.3 (3.1-5.4) 0.265 
Chloride (mmol/L) 98-107 103 (96-112) 105 (97-141) 0.002 
Calcium (mg/dL) 8.4-10.2 9.7 (7.5-12.2) 9.9 (7.6-18.9) 0.285 
Phosphorus (mg/dL) 2.3-4.7 3.9 (2.4-7.5) 3 (1.1-4.6) < 0.001 
Parathormone (pg /mL) 15-68.3 824 (99-2839) 125.1 (54-2600) < 0.001 
25-OH-vitamin D (µg/L) > 30 16 (3.7-35) 10.3 (2-48.87) 0.024 
Urinary calcium 
excretion (mg/ day ) 

80-320 155 (24-417) 204 (14-1137) 0.405 

Urinary phosphorus 
excretion (mg/ day) 

250-1000 558 (290-558) 693 (0-1930) 0.170 

CKD = chronic kidney disease 
!
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Except Z score at Ward's triangle, all of the T and Z
scores were statistically significantly lower in CKD
patients. 
      Twenty-one (72.4%) of 29 patients with CKD had
neck USG. Among 13 patients who had parathyroid
adenomas,  4 had on the right side, 3 on the left side,
and 6 on both sides. Twenty-two patients (75.9%)
were scanned with parathyroid scintigraphy and
parathyroid adenomas  were detected in 10 of them.
Four of these 10 patients had on the right side, 3 on
the left side, and 2 on both sides. The information
about localization was missing in 1 patient. 
      Ninety-nine of 158 (67.7%) patients without CKD
were examined by neck USG for detecting parathyroid
adenomas. Adenomas were not detected in 51 patients.
Among 48 patients with parathyroid adenomas, 31
patients had on the right side, 15 on the left, and 1 on

both sides  and information about localization was
missing in 1 patient. One hundred and eighteen
(74.7%) patients were scanned with parathyroid
scintigraphy and parathyroid adenomas were found in
46 of them. Twenty-seven patients had on the right
side, 15 on the left side, and 1 patient on both sides.
The information about localization was missing in 3
patients. 
      Thirteen of the 29 patients (44.8%) with CKD had
parathyroidectomy. Histopathological examination
revealed 2 adenomas, 10 hyperplasias, and 1 normal
parathyroid tissue. Except 1 patient who was lost to
follow up and 1 patient who had recurrent disease,
there weren't any problems during follow-up visits of
the rest of the patients. Forty-five of 158 patients
without CKD (27.8%) underwent surgery and had 34
(75.6%) adenomas, 3 hyperplasias, 1 carcinoma and 7
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Table 2. The T and Z scores of the patients with or without with or without chronic kidney 
disease and their comparisons 
 Patients with CKD 

(min-max) 
Patients without 
CKD (min-max) 

p value 

Lumbar 1 T score -1.6 (-3.4 - 0.6) -0.7 (-6.30 - 6.5) 0.022 
Lumbar 2 T score -1.5 (-4.3 - 0) -0.3 (-6.9 - 17) < 0.001 
Lumbar 3 T score -2.15 (-5.4 - 0.2) -0.9 (-7.4 - 5) < 0.001 
Lumbar 4 T score -2.5 (-5.1 - 0.1) -1.1 (-7.8 - 4.2) < 0.001 
Total lumbar T score -2.1 (-4.2 - 0.1) -0.9 (-7.2 - 5.3) < 0.001 
Lumbar 1 Z score -1.15 (-3.4 - 0.7) -0.4 (-6.6 - 6.5) 0.015 
Lumbar 2 Z score -1.6 (-4.1 - 0.7) -0.5 (-6.5 - 5.8) < 0.001 
Lumbar 3 Z score -1.9 (-4.6 - 0.3) -0.7 (-7 - 5) < 0.001 
Lumbar 4 Z score -2.35 (-5.1 - 0.9) -0.8 (-7.5 - 4.3) < 0.001 
Total Lumbar Z score -1.9 (-3.6 - 0.3) -0.7 (-6.8 - 5.3) < 0.001 
Femur neck T score -1.75 (-2.7 - 4.2) -0.7 (-5.3 - 5) 0.003 
Femur trochanteric T score -1.55 (-2.8 - 0.2) -0.8 (-5.7 - 5.9) < 0.001 
Femur intertrochanteric T score -1.1 (-2.5 - 0.5) -0.1 (-3.9 - 4) < 0.001 
Femur wards T score -1.35 (-3 - 0.3) -0.9 (-4.6 - 8 ) 0.048 
Femur total T score -1.4 (-3 - 0.3) -0.2 (-4.7 - 5.3) < 0.001 
Femur neck Z score -1.2 (-2.4 - 4.5) -0.4 (-5 - 5.1) 0.031 
Femur trochanteric Z score -1.35 (-2.4 - 0.3) -0.6 (-5.5 - 5.9) 0.001 
Femur intertrochanteric Z score -0.85 (-2.6 - 0.5) 0 (-3.8 - 4.1) < 0.001 
Femur wards Z score -0.6 (-2.5 - 0.7) -0.1 (-3.9 - 8.1) 0.066 
Femur total Z score -0.95 (-3.9 - 0.5) 0.1 (-4.5 - 5.3) < 0.001 
DXA = Dual energy X-ray absorptiometry, CKD = chronic kidney disease  
!
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normal parathyroid tissue on pathological
examination. In 37 patients (90.2%) recurrence was
not detected and 3 patients lost follow-up. 

DISCUSSION

      Osteoporosis is a condition of the skeleton
characterized by an increased risk of bone fracture
resulting from deficient mechanical resistance. The
mechanical resistance of bones is conditioned by bone
mineral density (BMD) and the quality of bone tissue
[9]. Osteoporosis criteria according to the World
Health Organization are based on the BMD evaluation
of the proximal end of the femur (hip) or vertebrae in
postmenopausal women, given as the T-score
expressed as the number of standard deviations (SD);
the baseline is the maximum bone mass: >−1 SD:
normal value, from −1 to –2.5 SD: osteopenia, <−2.5
SD: osteoporosis, <−2.5 SD and osteoporotic fracture:
advanced osteoporosis. The Z-score should be
considered in children and premenopausal female and
male subjects; the normal values are obtained from
normal sex and age matched reference population
[10]. 
      Senility and postmenopausal status are important
unchangeable risk factors for osteoporosis [11]. CKD
is also an additional facilitiating factor. Mineral and
bone disorders related to CKD result from the
imbalance between calcium, phosphorus, PTH, and
vitamin D. Decreased renal synthesis of
1,25(OH)2D3, phosphorus accumulation, increased
fibroblast-growth factor (FGF)-23, decreased
intestinal calcium, bone resistance to PTH action,
hypocalcemia, chronic metabolic acidosis, and
vitamin D deficiency are the metabolic disturbances
related to the pathophysiology of CKD-MBD [12-15]. 
      In this study we evaluated and compared the bone
mineral status of patients with or without CKD in
young population with elevated PTH levels. We used
DXA for evaluating bone mineral status. Although
DXA is the most commonly used technique to assess
BMD in patients with and without CKD, it has some
limitations. DXA measures areal BMD, rather than
volumetric BMD. In addition, it cannot distinguish
between cortical and trabecular bone, and it cannot
assess bone microarchitecture or bone turnover [16,
17]. 

      A study performed to determine the prevalence
and associated risk factors of CKD between 1999-
2004 in the United States has been reported to occur
more frequently in men over 60 years old [18]. Of our
patients, 55.2% were female. It may be due to the
selected group or the number of the patients with
CKD. The most common cause of CKD is diabetes
mellitus (DM) and the second one is HT [18, 19]. In
our study, HT was the most common cause of CKD.
This result may be related to the younger age of our
patients because type 2 DM is usually diagnosed at a
later age. Besides, it takes approximately 10 years in
patients with type 2 DM and 20 in patients with type
1 DM to develop renal failure. 
      Serum urea, creatinine, phosphorus, PTH, and 25-
OH-D levels were statistically significantly elevated
and chloride level was statistically significantly
decreased in patients with CKD compared to those
without. Vitamin D deficiency was shown to be more
prevalent even in the early stages of CKD in
comparison to the general population [20]. In contrast
to the expected, 25-OH-D levels were statistically
significantly elevated in our patients with CKD
probably due to the replacement therapies. Another
important result of our study was that, 25-OH-D levels
in patients without CKD were low although our
country has advantage of sunshine exposure. Our
finding is also in line with the data from one of the
largest studies done in Turkey by Satman et al. [21].
They found that the overall prevalence rate of vitamin
D deficiency was 93%, with the highest rate seen in
younger (< 40 years) age group (96.2%) in women,
and elderly (≥ 65 years) age group (91.9%) in men
[21]. 
      Effect of CKD on bone mineral density using
DXA has not yet been clearly elucidated. Some studies
have shown that low BMD measurements were more
prevalent in patients with CKD like our findings while
several other studies have reported no relationship
between CKD and low BMD measurements [22-25].
In our study, except Z score at Ward's triangle, all of
the T and Z scores were found statistically
significantly lower in CKD patients especially T and
Z scores at lumbar 3 and 4 [7, 26-28]. In our study, we
found that the BMD measurement at L2-L4 region
was significantly higher than that at femur neck in
both genders (p < 0.01). Although, Z-scores were
affected more in some studies that were done in
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postmenopausal women with CKD, in our study we
found T scores to be affected as much as Z-scores in
premenopausal women and men. In addition,
postmenopausal and senile osteoporosis may coexist
with all forms of bone disease in kidney dysfunction.
Most of the studies were done in postmenopausal
women in the literature. In our study we chose a group
that was not influenced by menopause and senility. In
the patients wihout CKD, there was no risk factor
other than vitamin D deficiency. 
      Although dual-phase dual-isotope iodine 123
(123I)/technetium Tc 99m (99mTc) sestamibi
scintigraphy and ultrasonography and their
comparison for determination of enlarged parathyroid
glands in primary hyperparathyroidism has been
discussed in many studies, their utility in renal
hyperparathyroidism is rarely addressed [29, 30]. Périé
et al. [31] reported that a series of 20 patients
consecutively referred for parathyroidectomy,
hyperplastic parathyroid glands were detected by USG
in 75%, dual-phase 123I/99mTc sestamibi scintigraphy
in 66%, and both methods in 88%. Most missed glands
at scintigraphy corresponded to superior glands,
whereas false-negative results at USG correlated with
low gland weight [31]. In another study which aimed
to detect the usefulness of the combination of USG
and 99mTc-sestamibi scintigraphy in the preoperative
evaluation of uremic secondary hyperparathyroidism
it was reported that the sensitivities of scintigraphy
and USG were 62% and 55% respectively, and the
specificity was 95% for both procedures. The
sensitivity of combined techniques was 73% [32]. In
our study, 21 (72.4%) of 29 patients with CKD had
neck USG and 13 patients had parathyroid adenomas.
Twenty-two patients (75.9%) were scanned with
parathyroid scintigraphy and  parathyroid adenomas
were detected in 10 of them. It was seen that 99 of 158
(67.7%) patients without CKD examined with neck
USG and 48 patients had adenomas. It was found that
118 (74.7%) patients were scanned with parathyroid
scintigraphy and parathyroid adenomas were found in
46 of them. From these results cervical USG and
parathyroid sintigraphy seem to be useful radiologic
techniques to localize parathyroid lesion before
considering surgery. 

Limitations
      The limitations of our study are the cross-sectional

design and the relatively small sample size in CKD
group. They precluded us from drawing certain causal
conclusions. 

CONCLUSION

      The patients with CKD have lower BMD scores
(both T and Z scores at all sites) and higher levels of
vitamin D may be observed due to replacement
therapies. Low vitamin D level seemed to be an
additional risk factor for osteoporosis in patients
without CKD although our country has advantage for
sunshine exposure. Besides, DXA seemed to be a
reliable method for osteoporosis detection in both
groups. 
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ABSTRACT
Objectives: Coronary slow flow (CSF) is characterized by delayed opasification of the coronary arteries in
the absence of obstructive coronary disease. Catestatin has several cardiovasculer actions, in addition to
diminihed sympato-adrenal flow. The study was to investigated associations between CSF and plasma catestatin
levels.
Methods: This study included 45 CSF patients (37 males, mean age 48 ± 9.5 years) and 30 control individuals
(24 males, mean age 48.4 ± 9 years). Coronary flow was quantified according to the TIMI (Thrombolysis in
Myocardial Infarction) frame count method for coronary arteries. Serum catestatin levels taken from blood
samples were measured by ELISA method. These parameters were compared between the groups.
Results: When compared with to the control group the serum catestatin levels was found higher in the CSF
group. In addition to this, mean platelet volume was also significantly higher in patients with coronary slow
flow.
Conclusions: Our study revealed that catestatin levels are increased in patients with CSF. Coronary slow flow
that increased catecholaminergic sympathetic system activities seem to be among the reasons of endothelial
dysfunction.
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he coronary slow flow (CSF) phenomenon
which was first described by Tambe et al. [1] in

1972 is characterized by delayed opacification of the
distal vascularture in patients with normal coronary
arteries. Endothelial dysfunction, occlusive disease of
small coronary arteries, increase of vasomotor

resistance have been suggested [2-5]. 
      Endothelin-1 (ET-1) acts by reversing the effect of
nitric oxide and it is known as the most potent
vasoconstrictor agent. ET-1 has positive inotropic
effects on cardiomyocytes and is mitogenic for smooth
muscle cells. Increased ET-1 levels and increased
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catecholaminergic activity are responsible for
microvascular resistance [6, 7]. 
      Catestatin is a 21 aminoacidic hydrofobic
neuroendocrine peptide that is formed by dissociation
of chromogranin-A [8]. It is co-stored in the secretory
granule and co-released with catecholamine in adrenal
chromaffin cells and adrenergic neurons. It is non-
competitively inhibites nicotinic acetylcholine
receptors and catecholamine secretion [9]. Besides, it
was shown to have a direct negative inotrophic effect,
catestatin shows an adverse effect towards ET-1’s
positive inotropic, lusinotropic and constrictor effect
on coronary arteries. In addition to this; hypertrophic,
mitogenetic and angiogenetic effects of ET-1 on
vascular smooth muscle cells, are also inhibited by
catestatin [10, 11]. Catestatin also distrupts contraction
coupling over the calcium pathway by inhibiting
phosphorization of Phospholamban by protein
phosphokinase. In this way catestatin contributes to
vasodilation  in microvascular area [10]. 
      In this study, we aimed to investigate the relation
between CSF and plasma catestatin levels.

METHODS

      The study included 45 patients (group I) with CSF
(37 males/8 females, mean age 48 ± 9.5 years) and 30
patients (group II) with normal coronary arteries (24
males, mean age 48.4 ± 9 years). The study was
approved by the Institutional Ethics Committee, and
written consent was obtained from all patients. All
patients were evaluated in terms of cardiovascular risk
factors. Patients with acute or chronic renal failure,
unregulated hypertension, occlusive coronary artery 
disease diagnosed in the past or recent angiography or
who had been surgically or percutaneously treated for
this diagnosis, patients with an open heart surgery
history, patients with an active infection, patients
below 18 years old, pregnants, patients have systolic
dysfunction and patients with dysrhythmia have been
excluded from the study. 
      Hyperlipidemia was defined as low-density
cholesterol (LDL) was greater than 100 mg/dl or lipid-
lowering medication was used. Blood pressure was
measured of all patients. Hypertension was defined
systolic blood pressure equal or greater than 140
mmHg and/or diastolic blood pressure equal or greater

than 90 mmHg or under control by using
antihypertansive drugs. Diabetes mellitus was defined
as the fasting glucose level exceeding 126 mg/ dl on
two seperate measurement or using of antidiabetic
treatment. 
      All patients underwent coronary angiography due
to stable angina pectoris in our clinic and preliminary
diagnosis of ischemic heart disease and diagnosed as
having normal coronary arteries. Coronary
angiographies of the patients were evaluated and two
groups were separated as having coronary slow flow
according to the TIMI (Thrombolysis in Myocardial
Infarction) frame countmethod and having normal
coronary artery. Blood samples were obtained for
basic hematological and biochemical parameters. 

Plasma Catestastin Measurement 
      Samples taken for the measurement of catestatin
levels were centrifuged for 10 minutes at 10.000 cycle
than stored at -80°C until analysed. Obtained samples
were measured by human catestatin Elisa kit and
cathestatin levels were analysed. 

Echocardiograhy 
      Echocardiography images were examined in the
left lateral decubitus position. The measurements were
examined  after patients’ admission to the hospital,
with 3,5 MHz transduser and GE Vivid 7 Pro
equipment, according to the guidelines of the
American Society of Echocardiography [12]. Left
ventricle end-diastolic diameters (LVEDd), left
ventricle end-systolic diameters (LVESd) and left
ventricle ejection fraction (LVEF) were obtained with
modified Simpson method from apical 4 chamber
views.

Documentation of Coronary Slow Flow 
      All the patients underwent selective coronary
angiography in elective conditions with the standard
technique. For imaging, lohexol (Omnipaque) was
used as the contrast agent. TIMI frame count method
first described by Gibson et al. [13] was used for
documenting of coronary flow rates of all subjects and
was determined for each major coronary artery in each
patient and control subject. 
      Quantitative coronary angiographic measurements
were examined with ACOM PC Lite version 2.0
(Siemens, München, Germany) programme. Flow
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velocity was calculated by observing angiographic
records taped at 15 square (15 fps) speed. For each
coronary artery, elapsed time for the contrast to reach
distal determinant points was defined as the frame
count. As the starting point, the point where the
contrast touches both sides of the coronary artery was
taken. As the final point, mustage was taken for left
anterior descending artery (LAD), first distal
bifurcation of the longest branch was taken for
circumflex artery (Cx) and the point where posterior
descending artery (PD) branch gave its first sub
branch, was taken for right coronary artery (RCA).
TIMI frame count was normalized by comparing the
length of LAD with RCA and Cx and corrected TIMI
frame count (cTFC) was found. cTFC was obtained
by dividing total sine frame count of LAD to 1.7. For
LAD 36 ± 1, for Cx 22 ± 2 and for RCA 20 ± 3
average reference values were obtained. Since our
angiography records were at 15 fps (frame speed per
minute), obtained values were doubled and
standardized according to the 30 fps velocity. Mean
reference values above two standard deviation was
accepted as CSF. 

Statistical Analysis 
      Statistical analyses were made with IBM SPSS
(Statistical Package for the Social Sciences ver. 16.0,
SPSS Inc, Chicago, Illinois, USA) statistical analysis
package programme. Continuous variables were
defined as mean ± standard deviation whereas
categorical variables were defined as percentage (%).
Among groups, parametric variables that show
comparability to the normal range, were compared by

Student t test while non-parametric variables that do
not show comparability to the normal range, were
compared by Mann-Withney U test. Correlation
between continuous variables was determined by
Pearson correlation coefficients. For statistical
evaluations, p < 0.05 value was considered as
significant for all the statistical analyses.

RESULTS

      In both groups, male gender was observed
significantly higher. In the CSF group, 8 (17.7%) of
45 patients whereas in the control group, 6 (20%) of
30 patients were female. No significant difference was
found between these two groups (p > 0.05).Baseline
clinical and demograhic parameters were similar.
(Table 1). 
      When compared in terms of echocardiographic
parameters, both groups were similar in left
ventricular chamber diameters and systolic pulmoner
arterial pressure parameters. Moderate or severe
valvular insufficiencies or stenosis was not observed
in all groups (Table 2). 
      Mean platelet volume (MPV) in the CSF group
was found to be higher and statistically significant (p
= 0.01) compared to the control group; in CSF group
MPV was 8.04 ± 0.91 fL, and incontrol group MPV
was 7.55 ± 0.53 fL. There was no significant
difference between the groups, in terms of  routine
hematologic and biochemical parameters except MPV
(Table 3). 
      Catestatin levels in CSF (2.1 ± 0.65 ng/ml) group
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Table 1. Comparison of the clinical and demographic properties in coronary slow flow 
patients and controls 
Variables Group 1  

(CSF) 
(n = 45) 

Group 2  
(CONTROL) 

(n = 30) 

p value 

Age (year) 48 ± 9.5 48.4 ± 9 0.841 
Diabetes Mellitus (%) 6 (13.3%) 5 (16.6%) 0.910 
Hypertension (%) 16 (35.5%) 10 (33.3%) 0.699 
Dyslipidaemia (%) 4 (8.8%) 5 (16.6%) 0.721 
(BMI) (kg/m2) 30 ± 1.7 29.6 ± 1.9 0.271 
Data are presented as mean ± standard deviation. CSF = coronary slow flow, BMI = body mass index 
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was found to be statistically significantly higher
compared to the control group (1.80 ± 0.41 ng/ml) (p
= 0.016) (Table 3). 
      In the correlation analysis, we found a strong and
positive linear relationship between TIMI frame count
and serum catestatin levels (r = 0.417, p = 0.004).
(Table 4).  

DISCUSSION

      As a result of this study, catestatin levels in
patients having CSF was found to be higher compared
to the patients with a normal coronary angiography. In
addition to this, in CSF patients with a higher TIMI
frame count, catestatin levels were found to be higher
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Table 2. Comparison of conventional echocardiographic parameters of coronary slow flow 
and control groups 
Variables Group 1  

(CSF) 
(n = 45) 

Group 2  
(CONTROL) 

(n = 30) 

p value 

LVEF (mm) 62.5 ± 2.5 61.6 ± 2.3 0.120 
IVST (mm) 10.2 ± 0.6 10 ± 0.6 0.260 
LVEDd (mm) 48.3 ± 3.2 47.4 ± 1.9 0.170 
LVESd (mm) 28.7 ± 1.5 28.31 ± 1.9 0.150 
sPAP (mmHg) 22.3 ± 6.1 24.2 ± 3.5 0.250 
Data are presented as mean ± standard deviation. LVEF = left ventricular ejection fraction, IVST = 
interventricular septum thickness, LVEDd = left ventricular end-diastolic diameter, LVESd = left ventricular end-
systolic diameter, sPAP = systolic pulmonary artery pressure 
!

!

Table 3. Comparison of hematologic and biochemical parameters of coronary slow flow and 
control groups 

Variables Group 1  
(CSF) 

(n = 45) 

Group 2  
(CONTROL) 

(n = 30) 

p value 

Leukocytes, /mm3 6,860 ± 1,161 6,423 ± 940 0.90 
Hemoglobin, g/dL 14.2 ± 1.2 14 ± 1.2 0.470 
Platelet, 103 /mm3 249,620 ± 56,100 252,200 ± 36,210 0.820 
Glucose, mg/dL 101 ± 23.8 96.3 ± 21 0.380 
Urea, mg/dL 16.2 ± 5.1 17.3 ± 4.1 0.340 
Creatinin, mg/dL 0.78 ± 0.1 0.84 ± 0.1 0110 
Sodium, mg/dL 138.8 ± 2 141.9 ± 1.8 0.250 
Potassium,mg/dL 4.1 ± 0.3 4 ± 0.3 0.120 
AST, U/L 27.6 ± 7.8 28.6 ± 5.1 0.970 
ALT, U/L 25.8 ± 8.2 25.9 ± 6.4 0.570 
MPV, f/L 8.04 ± 0.9 7.55 ± 0.7 0.01 
CRP, mg/dL 1.2 ± 0.6 1.2 ± 0.6 0.970 
Catestatin, ng/ml 2.10 ± 0.6 1.80 ± 0.4 0.016 
Data are presented as mean ± standard deviation. AST = aspartate transaminase, ALT = alanine transaminase, 
MPV = mean platelet volume, CRP = c-reactive protein 
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than the patients having a lower TIMI frame count. 
      Endothelium normally secretes vasoconstrictor
and vasodilator substances to regulate blood flow. In
some situations this regulation is impaired and
coronary blood flow is adversely affected. 
While still carrying some question marks in its
etiopathogenesis, CSF is a phenomenon characterized
by late opacification of distal vascularture of the
epicardial coronary arteries without occlusive disease.
Various mechanisms have been proposed for CSF
phenomenon in terms of underlying pathology such as
endothelial dysfunction, occlusive disease of small
coronary arteries, increased vasomotor resistance [2-
5]. 
      Increased ET-1 concentrations in the small
coronary arteries,  increase coronary resistance by
vasoconstrictive effect and cause myocardial ischemia
in patients having angina pectoris and normal coronary
angiography [13, 14]. 
      Catestatin is a 21 aminoasitic peptide formed as a
result of the hydrolysis of chromogranin A and is
stored with catecholamines and released via
exocytosis [15, 16]. Catestatin inhibites the
catecholamine release, via non-competitive blockage
of nicotinic receptors. It reverses ET-1’s positive
inotropic, lusinotropic and vasospastic effect on
coronary arteries [9, 10]. 
      Elevated serum catestatin levels have been shown
in many studies in situations where catecholamine
release is increased such as heart failure and
myocardial infarction. In a study  patients having heart
failure, the group having NYHA (NewYork Heart
Association) class 3-4 symptoms have significantly
higher serum catestatin levels compared to the control

group and group with NYHA class 1-2 symptoms [18,
19]. 
      Besides, catestatin has cardioprotective effects on
the cardiovascular system and these effects was shown
in some studies. Catestatin’s cardioprotective effect
mainly occurs as a negative inotropic and
antihypertansive effect via Ca++ metabolism on
myocardium. In a study by Penna C et al. [19] in 2010,
catestatin was found to improve post-infarction LV
function and to decrease ischemia-reperfusion injury.
It also has cardioprotective effect on endothelium.
Catestatin blocks vasoconstructive effect of endothelin
by inhibiting ET-1 receptor and causes vasodilation by
two separate pathways; by stimulating histamin
release via H1 receptor and by stimulating nitric oxide
(NO) synthetase leading to NO formation. 
      There are studies suggesting that endothelin and
catecholamines are associated with slow coronary
flow. Yazıcı et al. [20] investigated the relationship
between plasma ET-1 levels and corrected TIMI frame
counts in patients with CSF. They found that the
corrected TIMI frame counts measured in LAD and
Cx arteries was independent predictor of ET-1 level in
patients with CSF. This result implies that the increase
in ET-1 level may be responsible for increase in
corrected TIMI frame count or CSF [20]. In another
study, it was aimed to investigate the role of adrenergic
activity in patients with CSF and its relationship to
TIMI frame count on the pathogenesis of CSF.
Correlation analysis established that both adrenalin
and noradrenalin levels were correlated with TIMI
frame counts of LAD and Cx arteries. Higher
noradrenalin and adrenalin levels and correlation
between TIMI frame count and ischemia in patients
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Table 4. Correlatioon between TIMI frame count and catestatin levels 
  TIMI Frame Count Serum Catestatin 

Levels 
TIMI Frame Count Pearson Correlation  

Sig. (2-tailed) 
N 

1 
 

45 

0.417 
0.004 

45 
Serum Catestatin Levels Pearson Correlation  

Sig. (2-tailed) 
N 

0.417 
0.004 

45 

1 
 

45 
**Correlation is significant at the 0.01 level (2-tailed). TIMI = Thrombolysis in Myocardial Infarction, N = 
number of the patients (Group 1) 
!
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with CSF suggest that increased adrenergic activity
may be the manifestation of coronary slow flow [21]. 
      In our study, catestatin levels were found to be
significantly higher in the CSF patient group. In
addition, in the CSF patient group, as the TIMI frame
count increased, plasma catestatin levels increased as
well. On the other hand, MPV was also significantly
higher in patients with coronary slow flow according
to literature [22]. Examining the pathogenesis of CSF,
one of the possible causes is considered to be
vasoconstruction at microvascular level. In this patient
group, catestatin may be trying to reverse the
vasoconstrictive effect of ET-1 and catecholamines
and catestatin levels may be found increased in
proportion to the severity of the disease. Besides,
elevated catestatin levels may have a predictive value
in understanding the severity of the disease in CSF.
On the other hand, elevated catestatin levels can be
considered as an indirect indicator of an increased
catecholaminergic activity and increased coronary
vasospastic presentation in this group.  However,
catestatin may be considered to be one of the factors
affecting microvascular circulation. There is a need for
more extensive studies. 

CONCLUSION

      Many reasons that might cause endothelium
disfunction, are considered responsible for CSF
pathophsiology. Increased catecholaminergic activity
and sympathatic system activity are possible reasons
of CSF vasospastic period. In our study, we found
serum catestatin levels to be high in CSF patients. In
addition to this, we also found that an increase in TIMI
frame count is related with elevated catestatin levels
in the CSF patient group. Plasma catestatin levels can
be an indirect indicator of increased catecholaminergic
activity and increased coronary vasospastic
presentation. On the other hand, elevated serum
catestatin levels in CSF may have a predictive value
in understanding the severity of the disease. 
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Semi-wrapping lateral cartilage to a square edged strut
perpendicularly to prevent collapse in external nasal valve
dysfunction: pseudodome technique
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ABSTRACT
Objectives: During inhalation through the nose, the weakness of lateral cartilage may cause the collapse of
nasal vestibule and sidewall, causing the complaint of difficult breathing through the nose. We aimed to support
the lateral cartilage with a square edged strut to resolve this problem.
Methods: We described a technique in 8 cases (5 males, 3 females). In this technique the lateral cartilage is
semi wrapped from the underside to a square edged strut, and arched to outside with an open approach
rhinoplasty. As it was only a physical support and did not create a new canting up through the skin, we named
this maneuver as pseudodome technique.
Results: All patients experienced relief of symptoms and no complications observed. The reinforcement effect
of the strut was effective in preventing collapse of the nasal alar sidewall as well as did not cause contour
irregularities.
Conclusions: Pseudodome technique can be performed for acquired or congenital nasal sidewall collapse
caused by lower lateral cartilage structural weaknesses successfully.
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asal septum, lateral nasal walls, and nasal
mucosa interact as static and dynamic forces

during the nasal breathing. The most important
variable in nasal airflow for a patient with nasal
obstruction is the diameter of the nasal passage. 
      The term nasal valve was introduced by Mink in
1903 [1]. It is divided into external and internal
portions. Internal nasal valve is located in the area of
transition between the skin and respiratory epithelium.
It is the narrowest part of the nasal passage, and often
referred to as the nasal valve. External nasal valve is

a dynamic structure that lies caudal to the internal
valve. It is formed by columella, nasal floor, and
caudal border of the lower lateral cartilage (nasal rim).
The level of support for the external nasal valve is
determined by the size, shape, flexibility, and
orientation of the lower lateral cartilage and alar
muscles [2]. 
      Nasal valve collapse can be classified as
congenital, traumatic, senile, mucosal, neurogenic, or
idiopathic [3]. It is primarily diagnosed by clinical
evaluation using the Cottle maneuver or Bachmann
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test [4], whereas rhinomanometry and acoustic
rhinomanometry may assist in diagnosis [5-7]. Several
surgical reconstruction techniques have been proposed
to resolve this problem, with varied results [8-14]. 
      Nasal valves may function as collapsible tubes
attached to rigid tubes (Starling resistors) [15]. The
transmural pressure increases as the airflow velocity
increases, which leads to collapse of nasal passage and
a decrease in airflow. In individuals with an external
valve collapse caused by weakness of lateral cartilage,
this mechanism functions at a low transmural pressure,
which leads to premature collapse of alar sidewall and
difficulty with nasal breathing. Beeson [16] also has
outlined Ohm’s law, Bernoulli’s principle, Venturi
effect, and Poiseuille’s law as the key concepts relating
to nasal physiology. 
      Herein we described a different technique to
support the weakness of lateral cartilage to prevent
alar sidewall collapse during forced inhalation. In this
technique the lateral cartilage is semi wrapped from
the underside to a square edged strut, and arched to
outside. 

METHODS

Patients 
      Between 2012 and 2013, a total of 8 patients (3
female and 5 male) were enrolled in the study. All
patients had a complaint of difficulty breathing
through the nose, and had the nasal valve collapse
during forced inspiration through the nose. 
      A total of 8 patients (5 males, 3 femeles) with the
complaint of difficulty breathing through the nose that
had external nasal valve pathology in the ENT
examination and underwent nasal valve surgery in our
clinic between 2012-2013 years were included in the
study. The study was approved by institutional review
board of the study center. Patient’s informed consent
for photograph release obtained from the patient. 
      Of the 8 patients, only one male patient had a
rhinoplasty operation five years ago and the others had
congenital nasal sidewall collapse caused by lower
lateral cartilage structural weaknesses. All patients had
nasal valve collapse and difficulty in breathing during
respiration. One patient had bilateral (rhinoplasty case)
and 7 patients had unilateral lower lateral cartilage
structural weaknesses. A Bachmann test [4] was used

to have positive predictive value, when there was an
inspiratory collapse. Prior to topicalization of the
internal nose, the back end of a Q-tip or some other
small instrument was used to elevate the alar sidewall
of the nose approximately 1-2 mm. When definite
benefit was reported from this maneuver, the
patientwas evaluated for the surgery [17]. 

Surgical Technique 
      This technique is best suited for acquired or
congenital nasal sidewall collapse caused by lower
lateral cartilage structural weaknesses. This includes
cartilage defects that cause the collapse of nasal
sidewall during forced inhalation through the nose. 
      The local anesthetic solution (1% lidocaine with
epinephrine, 1 mg/100 mL) wasinjectedas defined for
open approach rhinoplasty [18]. Nasal bridge and
lower lateral cartilages were exposed with an open
approach technique. 
      A vertical tunnel at the undersurface of weakest
point of lateral cartilage from caudal to the cephalic
margin, beneath the mucoperichondrium was
dissected with a pair of short curved delicate
Metzenbaum scissors and advanced with a Killian
elevator. The mucosal integrity was preserved to
prevent postoperative scar formation. A square edged
strut graft which harvested from nasal septum was
prepared and sized to the vertical length of lateral
cartilage. The weak and collapsed part of lateral
cartilage was semi-wrapped from the underside to that
strut. The suture was initiated by inserting the needle
from outside the lateral cartilage from one side,
slightly farther from the strut graft. Then, passed under
the strut graft and removed inside out on the opposite
side, where it exits the cartilage. The needle was
placed backwards in the needle driver, inserted into
the cartilage about 2 mm beyond of that point the
needle has just been passed through, and passed from
the far side back to the first insertion side. The needle
exited the cartilage about 2 mm near the first insertion
site. Finally the suture was tied gently on the side of
the wound where the suturing began, and completed
as a horizontal mattress stitch. The square edged strut
graft was fixed with 3 horizontal mattress stitches, and
a support point between the medial and lateral portions
of the lower lateral cartilage was created. Care was
taken not to enter the mucoperichondrium lying
undersurface of the lateral cartilage while suturing
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(Figure 1). After other required surgical
manipulations, the skin incisions were closed with 5.0
prolene suture and the operation was completed.
Bilateral intranasal packing were applied with a half
of longitudinally divided and thinned Merocel® per
nasal cavity for about 48 hours, and a silicone splined
splint for about one week. If the procedure was
performed in conjunction with a rhinoplasty operation,
a thermoplastic or aluminum external nasal splint was
used to immobilize the nose after the operation,
otherwise only plaster strips were used. 
      The patients were followed-up for at least 12
months postoperatively. The result of the surgery was
evaluated by a forced inspirium maneuver. A nasal
sidewall collapse at rest or during physical exertion
and forced inspiration accepted as the surgical failure. 

RESULTS

      We have utilized this technique on a case series of

eight patients successfully to repair alar sidewall
insufficiency with optimal functional and cosmetic
outcomes (Figure 2). The patients included in the
study were both 5 males and 3 females ranging in age
from 22 to 38 years. 
      No patients experienced nasal sidewall collapse at
rest or during physical exertion and forced inspiration.
All of the patients were followed for more than 12
months and did not note any delayed undesirable
depression of the graft or compromise of the nasal
vestibule. The reinforcement effect of the strut was
effective in preventing collapse of the nasal alar
sidewall as well as did not cause contour irregularities. 

DISCUSSION

      The lateral cartilage defects that cause the collapse
of the nasal sidewall during forced inhalation through
the nose may be due to a developmental defect which
are somewhat more apparent or after rhinoplasty
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Figure 1. Preoperative nasal valve collapse during forced inspiration through the nose (a). Intraoperative implementation of pseu-
dodome technique: Identifying the weakest point of lateral cartilage (b), creating a vertical tunnel at the undersurface of weakest
point of lateral cartilage from caudal to the cephalic margin, beneath the mucoperichondrium (c), semi-wrapping the weakest and
collapsed part of lateral cartilage from the underside to a square edged strut graft which was harvested from nasal septum (d), creating
a support point between the medial and lateral portions of the lower lateral cartilage with 3 horizontal mattress stitches (e, f).
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operations. The most important variable in the nasal
airflow is the diameter of nasal passage. The
interaction of static and dynamic forces, including the
nasal septum, turbinates, lateral nasal walls, and nasal
mucosa interacts during normal nasal breathing [19]. 
Kern and Wang [20] classified the etiologies of nasal
valve dysfunction as mucocutaneous and
skeletal/structural disorders. Secondary to infectious,
allergic or vasomotor rhinitis the cross-sectional area
of the nasal valve may decrease due to mucosal
swelling, and it may reduce nasal airway patency. The
skeletal/structural components of nasal valve (septum,
upper and lower lateral cartilages, fibroareolar lateral
tissue, piriform aperture, head of the inferior turbinate,
and nasal floor) may also contribute to lateral nasal
valve collapse during inspiratory activity especially at
sport activities. 
      The patient may experience a dynamic collapse of
nasal valve during inspiration and it may lead to
airway obstruction. The etiology of insufficiency is
generally congenital structural defects or surgery or

trauma to the skeletal and soft tissue components. The
upper lateral cartilages partially collapse at a
ventilatory flow rate of 30 L/min in healthy
individuals [19]. While a normal nasal valve may
collapse with extreme inspiratory effort, a patient with
dynamic nasal valve dysfunction often has a weakened
lateral nasal wall and it may collapse even during
normal nasal breathing. 
      External nasal valve collapse can be diagnosed
based on the observation of nostril margin to
determine if the alar collapse is present or a Bachmann
test may be used. In this test alar sidewall of the nose
is elevated approximately 1-2 mm with the use of back
end of a Q-tip or some other small instrument prior to
topicalization of the internal nose [4]. The patient with
a flaccid or collapsible valve usually appreciates an
immediate improvement in airflow with this
maneuver. 
      Many different techniques has recently put forth
to resolve nasal valve insufficiency. However, due to
the variety of pathologies in the nasal valve area, any
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Figure 2. Postoperative anterior (a), left (b), right (c), antero-inferior (d), inferior (e) and right-inferolateral (f) photographic views
of a male patient. 
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technique does not provide the same benefits to every
patient. 
      Alar batten graft was a simple choice for alar rim
a decade ago. As the large grafts provide support, it
often obscures the alar crease or causes altered
symmetry. Lateral crural strut grafts have replaced alar
batten grafts in the majority of primary rhinoplasty
cases [21]. Lateral crural strut grafts were developed
to reshape, reposition or reconstruct the lateral crura.
Straight strong pieces of cartilage measuring 3-4 mm
in width by 14-20 mm length are used in different
ways. The medial portion of graft is sutured to the
undersurface of the lateral crura (alar cartilage) while
the distal end is placed in a lateral pocket in to one of
three locations: pyriform, alar base, or nostril rim
depending upon indication [21]. Transposition of
lateral crura is a tip decision, whereas the position of
a lateral crural strut graft is a functional decision.
Controlled nasal tip rotation via the lateral crural
overlay technique which was described by Kridel and
Konior [22] also may be used to support lateral crural
weakness or concavity. 
      As for severely concave or weak lateral crura we
propose a different technique to straighten and support
alar cartilage to prevent collapse of lateral nasal
sidewall during inspirium especially at exercise.
Although extreme forced inspiration may cause some
collapse in most people, a part of lateral cartilage is
thinner and weaker in some cases, and it may collapse
into nasal cavity during inhalation for this reason. This
technique helps to reinforce alar sidewalls of the nose
by supporting only lower lateral cartilage from the
underside to prevent the sidewalls from collapsing,
resulting in maximized airflow. Weakest point of
lateral cartilage is semi wrapped from the underside
to a square edged strut and fixed with 2 or 3 mattress
sutures defined in the surgical technique. 
      There was a weakness in the lateral cartilage in all
patients in this study. We performed a minimum
cephalic trimming to ensure the symmetry between
two sides when necessary and reconstructed the
defective part of lateral cartilage with this technique. 
      The weakened or concavity formatted part of
lateral cartilage was semi wrapped from the underside
to a square edged strut which was harvested from the
nasal septum and sized to the vertical length of lateral
cartilage. In fact, we created a new dome on the lower
lateral cartilage with this technique. As it was only a

physical support and did not create a new canting up
through the skin, we named this maneuver as
pseudodome technique. For all that, the small number
of cases presented in the study may be a lack of the
study. 

CONCLUSION

      Pseudodome technique can be suggested for
acquired or congenital nasal sidewall collapse caused
by lower lateral cartilage structural weaknesses.
However, this technique may not be sufficient for
inferomedial displacement of the upper lateral
cartilage after rhinoplasty operation. 

Informed consent
      Written informed consent was obtained from the
patient for the publication of photographs in this
article 
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Evaluation of hearing results in Behçet’s disease
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ABSTRACT
Objectives: Behçet's disease is an inflammatory rheumatic disease with recurrent scarring in the oral and
genital area, as well as skin, eye, joint, vein, and nerve involvement. The aim of the study was to investigate
the level of hearing in Behçet’s disease and whether there is a change in hearing levels as the level of the
disease increases.
Methosd: In this study we examined 32 patients with Behçet’s disease and 50 healthy volunteers. All patients
were evaluated with audiometry, tympanometry and acoustic reflex tests, as well as detailed ear, nose, and
throat examinations.
Results: Sensorineural hearing loss was observed in 9.3% of the patients with Behçet's disease, according to
the audiological data, and all patients were bilateral. We also observed sensorineural hearing loss to be the fifth
most common symptom in our study. Especially in high frequencies, there was positive correlation between
hearing levels and disease exposure time (p < 0.05).
Conclusions: We think that the audiological examinations should be included in the routine check-ups of
Behçet's patients. In addition, a follow-up assessment of the hearing level of these patients with high frequency
audiometry may be more meaningful.
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ehçet's disease is a systemic and complex disease
thought to be caused by autoimmune and

autoinflammatory mechanisms. It was described as an
oral aphthae, genital ulcer and recurrent uveitis triad
by Turkish dermatologist Hulusi Behçet in 1937.
Geographical differences are observed in the
prevalence of Behçet's disease. It is estimated that
there are about 2000 patients in the UK, while this
ratio is much higher in Japan (10 in 100.000) and
Turkey (8-38 in 100 000) [1-3].

      Gastrointestinal, renal, pulmonary, cardiovascular,
and musculoskeletal system involvement may be seen
in addition to the triad described in patients with
Behçet's disease [4]. In rare cases, vena cava superior
syndrome [5], optic perineuritis [6], oculopalatal
tremor [7], and audiovestibular symptoms have also
been reported [8]. 
      There are many studies in the literature about inner
ear involvement. The incidence of hearing loss in these
studies ranges from 12% to 80% [9-14]. 
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      Behçet's disease is a systemic vasculitis which
may have cochlear involvement. The aim of this study
was to investigate the relationship between Behçet's
disease and hearing loss, determine the effect of
disease duration on hearing loss; and emphasize the
importance of hearing loss in these patients. 

METHODS

      This study was carried out with 32 patients (64
ears, 12 females and 20 males) who were diagnosed
with Behçet's disease at the Department of Internal
Medicine in the Adıyaman University Training and
Research Hospital. This study was approved by the
Ethics Committee of Adıyaman University, and
informed patient consent was obtained. This study was
carried out between April 2017 and December 2017.
Demographic data, such as the age and sex of the
patients, were recorded. Clinical findings that could
be observed during the course of Behçet's disease were
investigated, and accompanying symptoms were
recorded. Exclusion criterias are : previous ear surgery,
known hearing loss stories, head trauma, autotoxic
drug use stories, under 18 years of age, other systemic
diseases that could lead to hearing loss. Fifty (100
ears) voluntary patients (14 females, 36 males) who
were referred to our out-patient clinic for non-ear
reasons were included in the study as a control group
with respect to gender and age. After the otological
examination, chronic noise exposure and the use of
ototoxic drugs were investigated as causes and
excluded. Pure tone audiometry, tympanometry and
acoustic reflex tests were performed. Patients who
were not complaining of hearing loss, were
acoustically reflex positive, and had type A curve in
tympanometrywere included in the control group.
Hearing thresholds at frequencies between 250-8000

Hz were analyzed between the patient group and the
control group, comparing the right and left ears. Pure
tone average value was calculated by adding the
thresholds obtained at 500, 1000, 2000, and 4000 Hz
frequencies and dividing the result by four. 

Statistical Analysis 
      The SPSS 15.0 (Chicago, USA) program was used
for the analysis of the data. The Student’s t-test and
Fisher's exact test were used for the demographic
characteristics of the groups. The two group averages
were compared with the Mann-Whitney U test, as the
data distribution of hearing results was not normal.
The relationship between the duration of the disease
and the average of frequencies was analyzed with a
Pearson correlation test. A p value < 0.05 was
considered statistically significant. 

RESULTS

      The ages of the patient group (12 males and 20
females, range 20 to 55) ranged from 20 to 55, with a
mean of 39.56 ± 8.94. The ages of the control group
(14 females and 36 males) ranged from 30 to 55, with
a mean of 42.68 ± 8.04 (Table 1). 
      The most common symptom was oral aphthous
ulcers (87%). Other symptoms were genital ulcers
(68%), ocular findings (uveitis, 34%), neurological
involvement (12%), and skin involvement and hearing
loss (6%). 
      Over 25 dB very mild sensorineural hearing loss
was detected in only 3 (9.3%) patients, according to
pure tone averages at 500, 1000, 2000 and 4000 Hz.
All of these patients had bilateral hearing loss. Disease
duration wasbetween 2 and 30 years, with an average
of 9.50 ± 7.75 years. Significant differences were
observed between the control and the patient groups
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Table 1. Demographic characteristics of the groups 
 Control group 

(n = 50) 
Patient group 

(n = 32) 
p value 

Age 42.68 ± 8.04 39.56 ± 8.94 0.105‡ 

Gender  
 Female, n (%) 

 
14 (28 %) 

 
12 (37.5 %) 

 
0.467¥ 

‡ Student t- test, ¥ Fisher’s exact test 
!
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at frequencies of 500, 1000, 2000 and 8000 Hz in the
left ear; and 500, 1000 and 8000 Hz in the right ear.
There was no significant difference in the left ear at
4000 Hz, or in the right ear at 2000 and 4000 Hz
(Table 2). In addition, we found a significant
correlation between the duration of the illness and

hearing loss in both ears at 4000 and 8000 Hz in our
study. (left 4000 Hz: r = 0.575; p = 0.001, left 8000
Hz: r = 0.528; p = 0.002, right 4000 Hz: r = 0.582; p
< 0.001, right 8000 Hz: r = 0.438; p = 0.012) (Table
3).

DISCUSSION

      Although Behçet's disease has long been accepted
as an oculo-oral-genital syndrome, it is now described
as a vasculitis that can affect all systems. The presence
of autoantibodies in the oral mucosa of approximately
half of the patients suggests anautoimmune etiology
[15]. 
      In addition, infection and coagulation disorders
can trigger T-cell proliferation and cytokine release,
and cause neutrophil activation and endothelial
damage in the vasculitis [16, 17]. 
      Berrettini et al. [18] and Hagiwara et al. [19]
reported sudden hearing loss cases that were
completely remedied by steroid and
immunosuppressive therapy. These findings support
the theory of immunologic and vasculitic processes in
the inner ear involvement of Behçet’s patients [18, 19].
The cochlea feeds with a single terminal branchartery
from the posterior cerebral circulation [20]. For this
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Table 2. The comparisons of average frequency values in the study and control groups 
  Control group 

(n = 50) 
Patient group 

(n = 32) 
p value‡ 

Left ear 250 Hz 20.20 ± 5.88 21.25 ± 6.09 0.425 
 500 Hz 17.40 ± 5.55 20.47 ± 4.28 0.006 
 1000 Hz 15.80 ± 4.20 19.22 ± 5.55 0.005 
 2000 Hz 16.50 ± 5.46 19.06 ± 5.45 0.035 
 4000 Hz 22.60 ± 7.90 22.97 ± 11.69 0.340 
 8000 Hz 23.40 ± 8.10 32.81 ± 18.48 0.041 
Right ear 250 Hz 20.10 ± 5.66 21.09 ± 6.18 0.705 
 500 Hz 17.70 ± 5.17 20.00 ± 4.21 0.046 
 1000 Hz 16.30 ± 4.01 19.38 ± 5.35 0.006 
 2000 Hz 17.30 ± 5.26 19.06 ± 5.88 0.119 
 4000 Hz 22.00 ± 8.57 24.84 ± 11.32 0.346 
 8000 Hz 26.00 ± 8.74 35.78 ± 15.66 0.001 
‡ Mann Whitney U test  
!

Table 3. The correlation between average 
frequencies and duration of disease 
  r p value* 

Left ear 250 Hz -0.062 0.738 
 500 Hz -0.090 0.624 
 1000 Hz -0.242 0.182 
 2000 Hz -0.168 0.358 
 4000 Hz 0.575* 0.001 

 8000 Hz 0.528* 0.002 

Right ear 250 Hz -0.079 0.667 
 500 Hz 0.089 0.628 
 1000 Hz -0.202 0.267 
 2000 Hz -0.046 0.803 
 4000 Hz 0.582* < 0.001 

 8000 Hz 0.438* 0.012 

*Pearson correlation coefficient. Statistically significance 
showed with bold characters  
!
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reason, the most common cause of hearing loss in
Behçet's disease may be vascular in nature. 
      Hearing loss was observed in 12% of cases by
Belkahia et al. [21], 28% by Andreoli and Savastano
[22], 55% by Gemigrani et al. [23], and 80% by Elidan
et al. [10]. 
      In our study, sensorineural hearing loss was
observed in only three patients (9.3%). These cases
were bilateral and very mild, and were compatible
with the typical descending curve audiogram as noted
in some studies in the literature [24, 25]. 
      Soylu et al. [26] found significant differences in
hearing thresholds at frequencies of 250, 500, 2000
and 4000 Hz in patients with Behçet's disease; Ak et
al. [25] found a statistically significant difference at
250, 500, 4000, 6000 and 8000 Hz. Aslan et al. [27]
stated that there was a significant difference between
patient and control group at 250, 1000, 2000, 4000 and
8000 Hz. In our study, we observed statistically
significant differences in frequencies of 500, 1000,
2000 and 8000 Hz in the left ear, and 500, 1000 and
8000 Hz in the right (p < 0.05). 
      A child with external ear canal necrosis, facial
paralysis, Horner's syndrome and internal carotid
artery rupture, in addition to inner ear involvement,
has been reported by Miura et al. [28]. All of the
patients in our study group underwent ear, nose, and
throat examinations that proved normal. 
      This study did not use the SISI (short increment
sensitivity index) and Metz recruitment tests to
confirm the cochlear pathology as in Ak et al. [25],
nor the TonDecay test to exclude retrocochlear
pathology, nor the Auditory Brainstem Response
(ABR) test as in Mahdi et al. [29] and Sonbay et al.
[30]. Evereklioğlu et al. [31] reported that ABR, SISI,
and ToneDecay tests produced no results when applied
to Behçet’s disease patients, so we did not add
suchtime consuming and high cost tests to our study. 
      When we look at the relationship between the
duration of the illness and hearing loss, Brama and
Fainaru [32] found a relationship in the 1980 study,
but no relationship was found in most studies in the
following years [2, 10]. Ak et al. [25] found no
relationship between hearing loss and duration of
illness, but found that there was a relationship between
the average age of the patients and hearing loss. In our
study, we observed positive significant correlation
between hearing loss and duration of illness in high

frequencies. 
      Sonbay et al. [30] have shown that the age at the
onset of the disease is higher in patients with hearing
loss, and they have explained this with a more severe
course in the early stages of the disease. 
      Hearing loss was the third or fourth most common
clinical finding in the cases in some studies [3, 25, 33-
35]. In our study, hearing loss emerged as the fifth
most common along with other skin lesions, following
oral and genital ulcers, ocular lesions, and
neurological manifestations. Only two of the patients
recognized and identified hearing loss, but the test
results showed hearing loss in three (9.3%) patients.
This suggests that these patients should be tested for
hearing loss, whether or not they have a hearing
complaint, and should be referred to the ENT
physician if they are diagnosed. 

Limitations
      There are some limitations in this study. First of
all, the number of the study group is small. Secondly,
assessments were performed according to audiometry
results and objective hearing tests were not used in
comparisons. And finally, adding high frequency
audiometry to the test battery may be more meaningful
in these patients.

CONCLUSION

      In Behçet's disease, hearing levels are significantly
worse at high frequencies (4000 Hz and 8000 Hz), and
this correlateswith disease duration. Significant
hearing loss was observed in different frequencies in
both ears in the control and study groups. It should be
kept in mind that the loss of hearing in these patients
may develop over thetime. It may also be beneficial
to include hearing tests in routine follow-up charts. 
      As it is possible to detect early hearing loss at very
high frequencies due to small vessel involvement, a
comparison of high frequency audiometry with the
control group may be proposed as a new study topic
in the future. 
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Antibiotic prescription before and after rapid antigen detection
test (RADT) for beta-hemolytic streptococci
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ABSTRACT
Objectives:Acute pharyngo-tonsillitis is one of the diseases that pediatricians and general practitioners most
frequently experienced and only a small percentage of patients (20%-30% of pediatric patients, even less in
adults) are actually suffering from pharyngo-tonsillitis by group A beta-hemolytic Streptococcus (GABHS).
Also three quarters of pharyngitis patients have been treated with inappropriate antibiotics even these patients
have viral infections. The aim of this study was to assess the effectiveness of the rapid antigen detection test
(RADT) on the percentage of antibiotic prescriptions amongst patients with sore throat at a primary health care
center in rural area.
Methods: Retrospective Cohort Study was designed to compare antibiotic prescription in patients with sore
throats in two groups, one with the use of RADT and other with the clinical desicions of physicians. The x2
test was used between two nominal variables to assess the impact of RADT on antibiotic prescription. For
comparison of more than two independent variables, the ANOVA test was used and to identify the differences
between groups, the Post-Hoc test was processed.
Results: Of the 580 patients, the avarage age of the study population was 25.8 years old while the median age
was 21 years (min.=3, max.=65). There was a significant difference between two groups who had tested with
RADT or not in terms of antibiotic prescription (p < 0.001). There was a significant difference between 3-14
years of age and 15-44 years of age (p = 0.001) as well as 3-14 years of age and 45-65 years of age (p = 0.009),
however there was no significant difference between 15-44 and 45-65 years of age (p = 1.00).
Conclusions: Using the RADT is truly effective in reducing the percentage of antibiotic prescriptions in our
setting. We believe that, the tools like RADTs which are quickly results and easy to use are really useful in
practising (particularly in rural area).
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cute pharyngo-tonsillitis is one of the diseases
that pediatricians and general practitioners most

frequently encounter (15 million visits per year in the
US alone), only a small percentage of patients (20%-
30% of pediatric patients, even less in adults) are

actually have pharyngo-tonsillitis by group A beta-
hemolytic Streptococcus (GABHS) [1]. These are rare
in children under 3 years of age, peak with the highest
incidence between the ages of 3-15, and very rare in
people over 50. With the exception of other rare
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bacterial infections of pharynx (caused by
Corynybacterium diphtheriae and Neisseria
ghonorrhoeae), antibiotic therapy is unnecessary for
acute pharyngo-tonsillitis caused by other organisms
than GABHS even more so because most cases are
caused by viruses (in particular adenovirus, influenza
and parainfluenza viruses). It is extremely important
to make the diagnosis accurately to avoid unnecessary
and potentially harmful antibiotic prescriptions [2, 3]. 
      Inappropriate antibiotic prescriptions for treatment
of pharyngitis have contributed to the emergence of
resistant strains of oropharyngeal human flora and it
causes increased morbidity, mortality and healthcare
costs [4]. Approximately three quarters of pharyngitis
patients have recieved inappropriate antibiotic
prescriptions by antibiotics for viral infections [5, 6]. 
      The aim of this study was to assess effectiveness
of the rapid antigen detection test (RADT) on
percentage of antibiotic prescriptions amongst patients
with sore throat at a primary health care center in rural
area.

METHODS

Study Setting 
      The study was conducted in a rural area -Yildizeli
Family Health Center in Sivas (Turkey)- which has 6
family physicians. Informed permission were obtained
from patients by clinic physicians. Retrospective
Cohort Study was designed to compare antibiotic
presicription in patients with sore throats in two
groups, one with use of RADT and other with clinical
desicions of physicians. 

Participants 
      All patients between the ages of 3 and 65 years old
with sore throat were asked to participate in the study
between February and June 2017. Patients over 18
years old were given an informed permission and
under 18 years old, informative sheet of study was
given to their parents. For control group, all patients
with sore throat between 3 and 65 years of age
between February and June 2016 were selected. Ages
are grouped as 3-14, 15-44 and 45-65 years of age. 

Inclusion Criteria
      - Males and females aged 3 to 65 years old. 

      - At least one symptom of acute pharyngitis (fever,
sore throat, tonsillar exudates, tender servical nodes,
absence of cough).

Exclusion Criteria
      - Patients who did not consent to participate.
      - Patients younger than 3 years and over 65 years
old.
      - Immunsuppressed condition such as neoplasm,
AIDS (acquired immunodeficiency syndrome),
reception of chemotherapy, radiotherapy,
coticosteroids and immunsuppressive therapy (1
patients with recently received chemotherapy).
      - Rheumatic hearth disease, hearth valve disease
(4 patients with rheumatic hearth disease).
      - Toncillectomy (12 patients).
      - Patients who received antibiotics in previous two
weeks (26 patients).

Samples
      Samples were taken by family physicians who
have trained previously to perform the
correcttechnique (a throat swab was collected using a
sterile swab from posterior pharynx, tonsils
and/orinflamed areas). Samples were processed using
the TOYO in vitro diagnostic test for GABHS
(Türklab, Izmir, Turkey). According the
manufacturer's instruction, this test has a 99%
specificity and 97.3% sensitivity.

Statistical Analysis 
      Statistical analyses were performed using SPSS
22 for Windows. x2 test was used between
twonominal variables to assess the impact of RADT
on antibiotic prescription. For comparison of morethan
two independent variables, the ANOVA test was used
and to identify the differences betweengroups, the
Post-Hoc test was processed. The statistical
distrubutions of age and gender were specifiedin
numbers and percentage values. P values of 0.05 or
less were considered statistically significant. 

RESULTS

      Five hundreds and eighty patients participated in
our study. The patients’ demographics were shown in
Table 1. In total, positive test results were obtained in
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75 (27.7%) of the 271 patients who were tested with
RATD and they were treated with antibiotics. One
hundred and seventy-six (57%) of 309 patients who
were not tested with RADT were treated with
antibiotics according to clinical evaluation. There was
a significant difference between two groups who had
tested with RADT or not in terms of antibiotic
prescription (p < 0.001). No statistically significant
difference of antibiotic prescription was found by
comparing patients by gender (p = 0.184). The patients
were grouped as 3-14, 15-44 and 45-65 years of age
and we compared them between each other with
antibiotic prescription. There was a significant
difference between 3-14 years of age and 15-44 years
of age (p = 0.001) as well as 3-14 years of age and 45-
65years of age (p = 0.009), however there was no

significant difference between 15-44 and 45-65 years
ofage (p = 1.00). 
      Antibiotics were prescribed to 251 patients.
Among these prescriptions, penicillin was the most
frequently preferred class (85.6%). Within this class,
majority of prescriptions were amoxicillin clavulanate
(80.0%), penicillin-G and amoxicillin were also
prescribed (2.7% and 2.7% repectively). Twelve point
three percent (12.3%) of the prescriptions were
cephalosporins, with the first generation
cephalosporins account for 2.7%, second-generation
cephalosporins acount for 7.9% and third-generation
cephalosporins account for 1.6%. Macrolides (1.6%)
and tetracyclines (0.4%) were the less prefered groups
of antibiotics (Table 2).

DISCUSSION

      Most phayngo-tonsillitis cases are viral and with
nasal congestion, low grade fever, cough, dysphonia,
headache and myalgia. The process of bacterial
pharyngo-tonsillitis is acute onset of high fever with
chills, severe odynophagia and dysphagia but no
cough. None of signs and symptoms are specific to
acute pharyngitis caused by GABHS, so that the
clinical criteria are of poorly use. 
      Various studies reported that, GABHS is the most
common bacterial cause of acute pharyngitis and
responsible for 5%-15% of sore throat visits in adults
and 20%-30% in children [7]. 

Diagnosis
      The culture is the gold standard for diagnosis but
requires 18-24 hours of incubation at 37°C, causing a
delay in identification of GABHS [8]. The time period
for reading culture is its main limitations about using
sistematically. Thus, to improve the diagnostic criteria,
several scoring systems have been developed to
predict, on a clinical basis, whether patients have
bacterial or viral pharyngitis. Among many devised
clinical scores, the Centor criteria has reliable
predictors of GABHS pharyngitis. They include
evaluating patients for tonsillar exudates, tender
anterior servical lymphadenopathy or lymphadenitis,
absence of cough and fever (oral temperature higher
than 38.3 C; 101 F) [9]. More recently, the Centor
score was modified by incorporating patient's age,
which allows the physician to classify patient in low-
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Table 1. Patient demographics 
Variables Data 
Males, n(%) 307 (52.9%) 
Females, n (%) 273 (47.1%) 
Age (years) 25.8 ± 18.06 
Median Age (min.- max.) 21 (3-65) 
Assessed with RADT, n (%) 271 (46.7%) 
Assessed with clinical decision, n (%) 309 (53.2%) 
Total number of patients in the study, 
n (%) 

580 (100%) 

Data are shown as mean ± standard deviation or number 
(%). min = minimum, max = maximum, RADT = rapid 
antigen detection test 
!

Table 2. Antibiotic preference 
Prefered antibiotic prescriptions Data 
Penicillin, n (%) 215 (85.6%) 
 -Amoxicillin clavulanate 201 (80.0%) 
 -Penicillin-G 7 (2.7%) 
 -Amoxicilin 7 (2.7%) 
Cephalosporins, n (%) 31 (12.3%) 
 -1. generation 7 (2.7%) 
 -2. generation 20 (7.9%) 
 -3. generation 4 (1.6%) 
Macrolide, n (%) 4 (1.6%) 
Tetracycline, n (%) 1 (0.3%) 
Data are shown as number (%). 
!
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, moderate-, or high-risk groups [10]. On the other
hand, Mistik et al. [12] have developed a scoring
system (called Mistik Score) to diagnose viral sore
throats. Within the last two decades, RADT) have
become commercially available for the detection of
Streptococcus. pyogenes using throat swabs. These
tests offer an advantage of diagnosing streptococcal
pharyngitis within a few minutes [12]. Although their
specificity is more than 95%, sensitivity of test vary,
which ranges from 65% to 95%. Several guidelines
have been published on diagnosis and treatment of
streptococcal pharyngitis, however not all are in
agreement. The American College of Phsyician's
(ACP) guideline endorsed by Center for Disease
Control (CDC), American Academy of Family
Phsyicians and the American Society of Internal
Medicine recommends that patient with low Centor
scores of "0" or "1" (low risk for streptococcal
pharyngitis) do not require any testing or antibiotic
prescription. For patients with Centor scores "2" and
"3", guidelines suggest using a RADT and prescribing
antibiotics to patients with positive tests. Empirical
antibiotic treatment is recommended for patients with
Centor score of "4" [13, 14]. 

Treatment
      Patient with acute GABHS pharyngitis should be
treated with an appropriate antibiotic at an appropriate
dose for a duration likely to eradicate the organism
from pharnx (usually 10 days). Based on their limited
spectrums of activity, infrequency of adverse reactions
and small costs penicillin or amoxicillin is
recommended drug of choice for those non-allergic to
these agents. Treatment of GABHS pharyngitis in
penicillin allergic individuals should include a first
generation cephalosporin for 10 days, clindamycin or
clarithromycin for 10 days or azithromycin for 5 days
[15]. 
      The overconsumption of antibiotics for sore throat
is main problem that is showed by several studies. In
Athens, Maltezou et al. [12] stated that, diagnosis of
streptococcal pharyngitis using clinical criteria only
led to high rates of antibiotic prescription among
children managed empirically (72.2%) [12]. In
Pakistan, Palla et al. [16] stated that, antibiotics for
suspected pharyngitis were prescribed to 98.5% of all
patients included in the study. In Poland, Nitsch-Osuch
et al. [17] stated that, the antibiotic therapy was

ordered for 58% patients with influenza. Like these
studies, our study showed, 57% of all patients with
sore throat were treated with antibiotics according to
clinical evaluation. These empirically managements
may be the result of physicians' concerns about
complications and their defensive approaches because
of increasing malpractice lawsuits [18]. 
      In our population, antibiotic prescription was
reduced by 48.5% using the RADT compared with
empirical management of patients. Similarly, in
Greece Maltezou et al. [12] reported, the reduction is
61% with using RADT and McIsaac et al. [19]
reported a 45% reduction in antibiotic prescription in
adults using a RADT compared with empirical
treatment. 
      In this study, when comparing antibiotic
prescribing rates with age groups, there was a
statistically significant difference between 3-14 years
of age and 15-44 years of age (p = 0.001) and between
3-14 years of age and 45-65 years of age (p = 0.009).
Prescribing more antibiotics to 3-14 years of age
groups may be caused by; 1) the prevalance of
GABHS is higher in this age group, 2) the family
pressure for prescribing antibiotics, 3) the physicians'
concerns and defensive approach to this group of age. 
The most commonly prefered antibiotics were
penicillin and amoxicillin followed by cephalosporins
and macrolides in our study setting. Our treatment
choices are compatible with clinical guidelines [4, 15]. 

CONCLUSION

      There are many conducted study in literature
relevant with how to reduce inappropriate antibiotic
prescriptions. It reveals that, throat swab is gold
standart for diagnose GABHS; but not all physicians
possess this opportunity while practising (particularly
in rural area). In this situation, streptococcal
pharyngitis is diagnosed with physicians' clinical
experiment and/or clinical scoring systems like
Centor. On the other hand, a lot of studies performed
about RADT's sensitivity, specificity, positive and
negative predictive values and it's insufficient
sensitivity values (ranges from 65%- 5%). 
      In our study, we aimed not to calculate RADT's
sensitivity, specificity, PPV or NPV while we aimed
to evaluate RADT's impact on antibiotic prescriptions
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and our study revealed that, using the RADT is truly
effective in reducing the percentage of antibiotic
prescriptions in our setting. We believe that, the tools
like RADTs which are quickly results and easy to use
are really useful in practising (particularly in rural
area). 
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ABSTRACT
Objectives: Herpes labialis is a common viral infection and characterized by recurrent vesicular lesion
primarily on the lips and perioral skin. The aim of this study was to determine the epidemiological, clinical
characteristics and trigger factors associated with recurrence herpes labialis in adult patients.
Methods: This case-control study was conducted with the participation of one hundred adult patients and the
same number of control. Data collected about demographics, clinical, as well as trigger factors from individuals
who met inclusion criteria.
Results: Seventy-four percent of cases and 34% of controls were female that showed significant difference (p
< 0.001). Mean body mass index of patients was significantly higher than controls (25.9 ± 2.9 kg/m2 versus
22.0 ± 2.9 kg/m2, p < 0.001). The most common location of the lesions during the last episode of infection was
upper lip (65%). The number of lesions was single in 58% and multiple in 42% of patients. The frequency of
episodes per year was more than two attacks each year in most patients (83%). Positive family history of
recurrence herpes labialis was found in 50% and 20% of cases and controls respectively (p < 0.001). Emotional
stress (61%), sunlight exposure (54%) and flu (37%) were the main triggering factors reported by the patients.
Conclusions: This study revealed that recurrence herpes labialis is more common in women and on the upper
lip. Family history of recurrence herpes labialis was positive significantly in patients. The most common trigger
factors were stress, sunlight exposure, flu. Higher body mass index was a probable risk factors for recurrence
herpes labialis.
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ecurrence herpes labialis (RHL) is one of the
most prevalent and clinically common viral

infectious diseases in general population [1]. It is
caused by the reactivation of latent infection of herpes

simplex virus-1 (HSV-1). About 45% to 98% of the
world population are infected by HSV-1 and 15 to
40% of infected people may develop RHL [2]. The
primary HSV-1 infection typically occurs in early
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childhood and is asymptomatic or can causes herpetic
gingivostomatitis. After the primary infection, the
virus ascends the sensory nerve axons and establishes
chronic, latent infection in trigeminal ganglion [3].
Recrudescent disease is a consequence of centrifugal
migration of the reactivated virus from the trigeminal
ganglion to the periphery and its local replication.
Recurrent lesions are common on the mucocutaneous
junction of the lips and less common intraorally [4]. 
      Most patients experience prodromal symptoms
prior to the appearance of lesions which is associated
with pain, itching, burning, tingling and paresthesia.
After about 24 hours lesions appear and characterized
by erythema, papules and blisters. The lesions crust
over and heal without scarring over a period of 1-2
weeks [5]. The diagnosis of RHL is based on the
history, classic location and clinical appearance of the
lesions [6]. 
      RHL vary in severity from patient-to-patient. In
some individuals, infection is infrequent and
considered a minor problem. But in others, episodes
of recurrences are frequent and may be painful, long-
lasting, disfiguring and negatively affect the patient’s
quality of life [7, 8]. The factors that trigger the
outbreak of RHL are not completely understood. The
most important are stress, fever, dental manipulation,
upper respiratory tract infections, ultraviolet light,
menstruation, trauma and immune incompetence [9]. 
      Studies about RHL in adults have been equivocal
in identifying some of the risk factors. The present
study was designed to examine epidemiological
andclinical characteristics of the disease in a group of
adult patients and comparing findings of patients with
a control group. Another aim of the study was to
evaluate some risk factors associated with RHL. 

METHODS

      This case-control study was conducted from
February 2016 to May 2017 in Semnan, Iran. All adult
patients (≥ 18 years) with diagnosis of RHLwho were
visited in Dermatology and Infectious diseases clinics
of Semnan University of Medical Sciences considered
for participation in the study. RHL was defined as at
least one episodes during recent year. 
      Control group were selected from adult
individuals without history of RHLby the systematic

sampling. Subjects with history of connective tissue
disorders, receiving immunosuppressive drugs and
those with non- ascertainable clinical status were
excluded. 
      A structured data collection sheet was used to
obtain information about demographics, clinical, as
well as trigger factors from individuals who met
inclusion criteria.Basic data collected included age,
gender, blood group and body mass index (BMI).
During the visit patients were clinically examined to
confirm its presence and the location of lesion. Also,
participants were asked to indicate the age at first
episode of RHL, perceived precipitating factors,
number of lesions (single or multiple), duration of
lesions to heal, annual recurrence rate and family
history of RHL. A short verbal stress ratingscale was
used for measuring the perception of stress [10].
Sunlight exposure was defined as being outdoor more
than one ours for three days before to the appearance
of lesions. 
      Informed consent was obtained from all
participant before enrollment. The study protocol was
approved by Research Council and Ethical Committee
of the Semnan University of Medical Sciences. 

Statistical Analysis 
      Data were analyzed by Kolmogorov-Smirnov, Chi
Square,student's t tests and logistic regression analysis
using SPSS 18.0. A p value less than 0.05 considered
statistically significant. 

RESULTS

      Finally, 100 patients with diagnosis of RHL met
inclusion criteria and were enrolled. Same numbers of
controls were selected. The mean age of patients was
37.1 ± 13.4years and for the controls was 28.2 ± 7.2
years (p < 0.001). Seventy-four percent of cases and
34% of controls were female that showed significant
difference (p < 0.001). Mean BMI of patients was
significantly higher than controls (25.9 ± 2.9 kg/m2

versus 22.0 ± 2.9 kg/m2, p < 0.001). The most
common blood group among the patients and controls
was A (44% and 55% respectively). But distribution
of ABO blood groups in the patients with RHL was
not significantly different from of control group (p =
0.109). Basic characteristics of cases and controls are
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given in Table 1.
      The number of lesions was single in 58% and
multiple in 42% of patients. The location of the RHL
lesions during the last episode of infection arelisted in
Table 2. The mean duration of suffering from RHL in
patients was 12.10 ± 11.03 years. The mean duration
of each episode was 7.24 days. The mean interval
between attacks was 12.04 ± 9.37 months. The
frequency of episodes per year was more than two

attacks each year in most patients (83%). Positive
family history of RHL was found in 50% and 20% of
cases and controls respectively (p < 0.001). 
      The most common trigger factors reported by
participants were stress, sunlight exposure and flu
(Table 3). The results of logistic regression analysis
showed that BMI (OR=2.1, 95% CI:1.16-2.8, p <
0.001) was significantly higher in patients with RHL. 
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Table 1. Distribution of basic characteristics in individuals with and without recurrent herpes 
labialis 
 
Characteristics 

Study Group  
p value Patients 

(n = 100) 
Control 
(n = 100) 

Age (year) 
 < 40 
 40-59 
 ! 60 

 
22 
9 
69 

 
14 
1 
85 

< 0.001 

Gender 
 Male 
 Female 

 
26 
74 

 
66 
34 

< 0.001 

Body Mass Index (kg/m2) 
 < 18.5 
 18.5-24.9 
 25-29.9 
 ! 30 

 
0 
37 
58 
5 

 
9 
76 
13 
2 

< 0.001 

Family History 
 + 
 - 

 
50 
50 

 
20 
80 

< 0.001 

Blood Group 
 A+ 

 B+ 
 AB+ 
 O+ 

 
44 
15 
20 
21 

 
55 
16 
20 
9 

0.109 

!

Table 2. Distribution of herpes labialis lesions at 
the time of examination 
Location  Percentage 
Upper lip 65 
Lower lip 40 
Nose 13 
Cheek  1 
!

Table 3. Perceived triggers for the episode of 
herpes labialis among the patients 
Trigger  Percent 
Stress 61 
Sunlight exposure 54 
Flu 37 
Fever 33 
Trauma  2 
Menstruation (in women) 9 
!
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DISCUSSION

      Recurrence herpes labialis is a very common
disease worldwide. The relationship between some
risk factors and the occurrence of the disease is
somehow complex. Also, the prevalence of
predisposing factors may vary between different
populations which has led to discordant findings
among studies. 
      A striking finding in our study was the
significantly higher BMI in patients with RHL
compared with controls. Based our knowledge no
previous study evaluated this variable. Obesity has
some effects on the immune response through a
variety of immune mediators. It has been suggested
that the adipose tissue participates actively in
inflammation and immunity by releasing a variety of
proinflammatory and anti-inflammatory factors. This
leads to dysregulated immune response and may leads
to susceptibility or reactivation of infections in
individuals with high BMI [11]. Several studies in
adult suggest that BMI was associated with the risk of
some infections including skin, respiratory, urinary
tract and nosocomial infections [12]. Bernstein et al.
[13] reported that having a larger BMI was associated
with higher human herpes virus type 8 infections.
      According to our results, RHLwas more common
in females. Similarly, this sex difference has been
reported in some other studies[14-16]. In contrast in
Embil et al's study [17] RHL prevalence was found to
be higher among men than among women. On the
other hand, some other researcher reported that
RHLwas not statistically significant difference
between two genders [18, 19]. 
      In the present study the lesions were more
common on the upper lip than lower lip that showed
comparable patternwith some other studies [20, 21].
The results of the Sawair et al. [22] study showed a
slight higher occurrence of the lesions on the lower lip
(51.9%) than upper lip (46.2%).
      Information from our patients indicated that most
individual experienced more than two episodes of
herpes labialis per year. Similarly, Axell et al. [21]
reported more than two episodes per year. This finding
is in contrast with most previous reports stated that
majority of patients experienced ≤2 episodes of herpes
labialis per year [18, 23, 24]. One probable
explanation for this difference is that patients with one

or two episodes may not seeking medical care for their
problem. 
      Studies in adults about the trigger factors of RHL
showed different results. The most common factors
reported by the participants in this study were stress,
sunlight, flu and fever. Similarly, a higher level of
perceived stress was the most common associated risk
factors of RHL [18, 25] or one of more common
trigger factors in some studies [20, 22]. Suggested
biologic mechanism is the association between
changes in stress and immune and neuroendocrine
markers especially the modulations of T-lymphocyte
function that can leads to virus reactivation [26, 27].
Psychological stress, through its suppression of both
innate and adaptive immune responses, especially
CD8+ T cell control of latent HSV-1 infections may
be an important factor in the reactivation of herpes
infections [28]. Other studies reported different trigger
as the most common provocative factors of RHL [16,
23]. The difference in these findings might at least
partly be explained by differences in the study design,
patients' selection, and number of samples. 
      According to the patients, the mean duration of
each episode was 7.24 days that is in accordance with
Sawair et al.'s study [22] (mean 7.15± 3.1 days). A
shorter healing time was reported by Axell et al.'s
study [21] in most cases. Positive family history of
RHL was significantly more common in patients.
Most previous studies confirmed this finding [18, 22,
23].

Limitations
      Our study has several limitations that should be
taken into account in interpreting the findings. First,
the eligible patient number is relatively small in this
study. Second, we assessed patients in university
affiliated hospital, so that referral bias may be
occurred. Third, because of the difficulty in
remembering past events, the likelihood of recall bias
is present. 

CONCLUSION

      Our study revealed that RHL is more common in
women and on the upper lip. Family history of RHL
was positive significantly in patients. The most
common trigger factors were stress, sunlight exposure,
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flu and fever. Higher BMI was a probable risk factors
for RHL. Controlling of stress, sunlight exposure,
fever and BMI may lead to reducing episode of the
diseases. 
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ABSTRACT
Objectives: Normal lifespan can be achieved by avoiding complications in patients with spinal cord injuries
(SCIs). We aimed to characterize our spinal cord injured patients and to obtain necessary information to prevent
complications.
Methods: This retrospective, cross-sectional study included 44 patients with subacute/chronic SCIs, who were
included in an inpatient rehabilitation program from 2012 to 2017. The patients’ epidemiological data, etiology,
neurological examinations, complications, and accompaying conditions were analyzed. The neurological level,
functional ambulatory scale (FAS), and American Spinal Cord Injury Association (ASIA) impairment scale
were used for the classification of patients.
Results: A total of 44 patients between 16 and 81 years of age (median: 35) were included in the study. Of
these, 65.9% were male. The most common etiologies were falling down from a height (31.8%), spinal surgery
(29.5%), and traffic accidents (15.9%) respectively. When we look the neurological status of these patients,
FAS: 0 (38.6%) and ASIA: C (40.9%) were the most common cases seen in the population. Eighteen patients
(40.9%) were wheelchair-bound. Urinary (34.1%), dermatologic (29.5%), and psychiatric (22.7%)
complications were the most common in the patients. Patients with low FAS levels were young (in early period),
and their spasticity, urinary incontinence, and urinary and dermatological pathologies were found to be high.
The wheelchair-bound patients were mostly young, and they had significantly high urinary incontinence, urinary
and dermatological pathologies.
Conclusions: In our rehabilitation clinic, subacute/chronic SCI diagnosis is most commonly seen in young
men, with thoracic vertebrae being the most common, followed by falling from a height. The most common
complications were urinary and dermatological pathologies. The present study found higher rates of
complications in patients with higher grades of injuries and in patients with lower functional levels.
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pinal cord injuries (SCIs) are seen in various
countries, with incidence rates varying from 15%

to 40%. Traffic accidents, violence-related injuries,
leisure activities, or work accidents are the leading
causes apart from country differences. SCI

pathophysiology is gradually being clarified over the
past 30-40 years [1-3]. 
      Along with motor and sensory deficits,
instabilities of the cardiovascular, thermoregulatory
and broncho-pulmonary system are common after a
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SCI. Disturbances of the urinary and gastrointestinal
systems are typical as well as sexual dysfunction.
Frequent complications of cervical and high thoracic
SCI are neurogenic shock, bradyarrhythmias,
hypotension, ectopic beats, abnormal temperature
control and disturbance of sweating, vasodilatation
and autonomic dysreflexia. Autonomic dysreflexia is
an abrupt, uncontrolled sympathetic response, elicited
by stimuli below the level of injury. The symptoms
may be mild like skin rash or slight headache, but can
cause severe hypertension, cerebral haemorrhage and
death [4]. 
      Patients may experience normal lifespan by
avoiding these medical complications. According to
the literature, pressure sores and respiratory
complications are the most common complications.
Respiratory complications are more common in the
tetraplegic group and are the most common cause of
mortality [1-3]. 
      This study aimed to analyze the functional levels,
the use of orthosis and assistive devices, and the
follow-up complications of patients with SCI who
were hospitalized and treated during acute/chronic
periods in a tertiary rehabilitation clinic. 

METHODS

      This retrospective study included 44 patients with
subacute/chronic SCI who were also included in an
inpatient rehabilitation program between the years
2012 and 2017. The data of the study were collected
retrospectively by analyzing patient records. Local
ethics committee approval was obtained. The patients’
epidemiological data, etiology, neurological
examinations, complications, and accompaying
conditions were analyzed. The neurological level,
functional ambulatory scale (FAS) [5], and American
Spical Cord Injury Association (ASIA) [6] impairment
scale were used for the classification of patients. The
patients were questioned for urinary and fecal
incontinence, spasticity, neuropathic pain, deep vein
thrombosis, pulmonary pathology, skin pathology,
psychiatric findings, urinary pathology, cardiac
pathology, gastrointestinal pathology, vertebral
fracture, and accompanying diseases. In addition, the
patients' orthosis use and Botox-A application were
recorded. The Modified Ashworth Spasticity Scale

(grades 0-4) was used to assess the severity of
spasticity [7]. Further, the probability of suicide was
also questioned. 

Functional ambulatory scale (FAS)
Grade 1: Nonfunctional Ambulator 
Grade 2: Ambulator - Dependent for Physical
Assistance (level 2) 
Grade 3: Ambulator - Dependent for Physical
Assistance (level 1) 
Grade 4: Ambulator - Dependent for Supervision 
Grade 5: Ambulator - Independent, Level surfaces
only 
Grade 6: Ambulator - Independent 

American Spical Cord Injury Association (ASIA) 
A = Complete: No sensory or motor function is
preserved in sacral segments S4-S5 
B = Incomplete: Sensory, but not motor, function is
preserved below the neurologic level and extends
through sacral segments S4-S5 
C = Incomplete: Motor function is preserved below
the neurologic level, and most key muscles below the
neurologic level have a muscle grade of less than 3 
D = Incomplete: Motor function is preserved below
the neurologic level, and most key muscles below the
neurologic level have a muscle grade that is greater
than or equal to 3 
E = Normal: Sensory and motor functions are normal 

Modified Asworth Spasticity Scale 
0- No increase in muscle tone
1- Slight increase in muscle tone, manifested by a
catch and release or by minimal resistance at the end
of the range of motion when the affected part(s) is
moved in flexion or extension 
1+- Slight increase in muscle tone, manifested by a
catch, followed by minimal resistance throughout the
remainder (less than half) of the ROM 
2- More marked increase in muscle tone through most
of the ROM, but affected part(s) easily moved 
3- Considerable increase in muscle tone, passive
movement difficult 
4- Affected part(s) rigid in flexion or extension

Statistical Analysis 
      All statistical analyses were carried out using IBM
SPSS version 19 (IBM Corp., NY, USA). Descriptive
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data were presented as mean ± standard deviation (SD)
or median scores. The coherence of variables to
normal contribution (normality) was analyzed using
the Kolmogorov-Smirnov test. Spearman’s correlation
analysis was used to analyze the level of correlation
between the variables. 
      Categorical data were reported as percentages and
compared using the chi-squared. Continuous data were
reported as mean with SD or median with minimum
and maximum and compared by using the t test or
Mann Whitney U test according to being normal
distribution. Finally, a logistic regression analysis was
performed to explore the predictors of ambulation. A
p value of < 0.05 was considered statistically
significant. 

RESULTS

      A total of 44 patients between 16 and 81 years of
age (median: 35) were included in the study. Of these,
65.9% were male. The most common etiologies were
falling from a height (31.8%), spinal surgery (29.5%),
and traffic accidents (15.9%). Of the injuries, 54.5%
occurred within the first year (Table 1). 
      When we look the neurological status of these
patients, FAS: 0 (38.6%) and ASIA: C (40.9%) were
the most common cases seen in the population.
Eighteen patients (40.9) were wheelchair-bound. The
anatomic damage was at the C5 level (25%), followed
by thoracic (42.3%) and cervical (25%) involvement.
Urinary incontinence was 63.6% and fecal
incontinence was 31.8%. Urinary (34.1%),
dermatologic (29.5%), and psychiatric (22.7%)
complications were the most common complications
seen in the patients. The spasticity rate was 45.5% and
grade 3 was the most common type. 
      Patients with low FAS levels were young (in early
period), and their spasticity, urinary incontinence,
urinary, and dermatological pathologies were found to
be high (Figure 1). Wheelchair-bound patients were
mostly young, and they had significantly high urinary
incontinence and urinary and dermatological
pathologies. Table 3 summarizes the complications in
all the cases. The percentage of nonvertebral fractures
including the scapula, phalanx, clavicula and pelvis
was 13.6. 
      FAS values were significantly related with age (p
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Table 1. Etiology and duration of the injury 
Etiology n (%) 
Traffic accident 7 (15.9%) 
Falling 14 (31.8%) 
Spinal surgery (including spinal tumor) 13 (29.5%) 
Work-related injury 1 (2.3%) 
Spinal infection 3 (6.8%) 
Violent injury 4 (9%) 
Spinal vascular pathology 2 (4.5%) 
Duration  
 < 1 year 24 (54.5%) 
 1-3 year 3 (6.8%) 
 2-3 year 4 (9.1%) 
 3-4 year 4 (9.1%) 
 > 4 year 9 (20.5%) 
!

Table 2. FAS, ASIA scores and use of asistive 
device 

 n (%) 
FAS  
 0 17 (38.6%) 
 1 5 (11.4%) 
 2 13 (29.5%) 
 3 4 (9.1%) 
 4 4 (9.1%) 
 5 1 (2.2%) 
ASIA  
 A 7 (15.9%) 
 B 6 (13.6%) 
 C 18 (40.9%) 
 D 13 (29.5%) 
Assistive devices  
 Walker 12 (27.5%) 
 Canadian 12 (27.5%) 
 Wheelchair 18 (40.9%) 
 Orthosis (AFO, splint, 
long walking device) 

6 (13.6%) 

FAS = functional ambulatory scale; ASIA = American 
spinal cord injury association scale, AFO = ankle foot 
orthosis  
!
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= 0.001), spasticity (p = 0.03), injury duration (p =
0.043), dermatological pathology (p = 0.023), urinary
pathology (p < 0.01), and urinary incontinence (p <
0.01). According to these results, patients with low
FAS levels were young (in early period) and had high
spasticity, urinary incontinence,  urinary and
dermatological pathologies. 
      ASIA scores were significantly related with
etiology (p = 0.005). Wheelchair-bound patients were
mostly young (p = 0.035), and they had significantly
high urinary incontinence (p = 0.04), urinary
pathology (p < 0.01), and dermatologic pathology (p
= 0.016). No parameters were found to be predictive
for wheelchair dependence in regression analysis. The
FAS and ASIA scores were found to be related (p <
0.01). In addition, the FAS value was found to be
positively related with age (p = 0.014). FAS ve ASIA
scores and use of assistive device and orthosis of the
cases are summarized in Table 2. 

DISCUSSION

      SCI is seen in various countries with incidence
rates of 15% to 40%. Traffic accidents, violence-
related injuries, leisure activities, or work accidents
are the leading causes.1,2 The differences between
international studies occur based on differences in

identification, classification, inclusion criteria,
pretreatment, and hospital treatment. In some
countries, the use of two-wheelers and bicycles is the
most common reason behind the prevalence.1-3. Unlike
other countries, the most common etiological cause of
SCI in Turkey is falling from a height [8, 9]. 
      It is necessary to investigate the reasons for this
difference and to take precautions. The results of the
present study showed that falling down from a height
was found to be the most common cause of SCI in the
young male population. Conversely, the study found
that spinal pathology/surgery was the most common
cause of SCI in patients of advanced age. Further,
better mobility and lower wheelchair dependence were
found in the these group. 
      The ASIA impairment scale was used to assess the
stage of the disease. SCI is a situation with long-term
results. The most common causes of deaths related to
SCI are pulmonary issues, heart diseases, and suicide
[3]. Preventive methods are needed because treatment
is not yet available. Implementing tight security
measures in these activities will reduce the prevalence
of SCI [10-12]. 
      Calcium, free radicals, sodium, excretory
aminoacids, vascular mediators, and apoptosis are
thought to be responsible for the pathophysiology of
SCI in both primary and secondary mechanisms.
Various studies have reported that pressure ulcers
(most frequently of the foot) and pulmonary
complications are associated with the length of
hospital stay in patients with SCI in the acute phase
[1, 10-12]. Pressure ulcers are especially seen in body
parts exposed to pressure. These ulcers can be avoided
by taking some precautions such as nutrition, frequent
position change, and skin care. Implications for
rehabilitation prevention education for targeting
pressure ulcers can be effective in reducing incidence
of this important complication in persons with SCI
[13]. 
      Unlike in other studies, urinary pathologies were
the first cause of SCIs in the present study. This was
followed by skin and psychiatric pathologies. This
result can be attributed to the fact that the patients
were in the subacute/chronic phase, were
hemodynamically stable, and participated in an
exercise program. 
      Bradyarrhythmia, hypotension, vasovagal
reflexes, supraventricular ectopic beats, vasodilatation,
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and venous stasis may occur during the acute phase of
SCI. In particular, orthostatic hypotension, blood
pressure, blood volume, and body temperature
irregularities are seen during the chronic period.
Autonomic dysreflexia is usually encountered,
especially in tetraplegic patients. This is characterized
by a sudden elevation in blood pressure, an
uncontrolled sympathetic response, headaches, and
erythema in the upper part of the trunk. In addition,
these patients are prone to atherosclerotic disease due
to excessive weight, lipid disorders, metabolic
syndrome, diabetes, as well as thrombolytic emboli
due to venous stasis and hypercoagulopathy [14-16].
Apart from sensory and motor deficits, autonomous
nervous system insufficiency, which is found in many
organ and metabolic pathways, may also develop in
patients with SCI. The patient group in the current
study consisted of patients who had passed the acute
period and those who were within the first year. These
patients were found to be hemodynamically stable. No
serious cardiovascular pathology was seen in any
patient. This can be attributed to the fact that
thepatients were in the subacute/chronic phase. 
      Werthagen et al. [17] found that the most common
complications in patients with SCI who survived for
more than 25 years were found to be pressure ulcers
(62%), neuropathic pain (32%), and respiratory
ailments (25%). 
      Pain is very common in patients with SCI, and it
affects physical function, mood, and participation in
work, leisure, and social activities. A variety of pain
types can be seen following central neuropathic pain
after SCI [18]. Similar to that in the literature,
neuropathic pain was found in one third of the patients
in the present study. These patients should be
questioned regarding their neuropathic pain, and
diagnosis should not be neglected. 
      Respiratory complications (atelectasis,
pneumonia, and respiratory failure) negatively affect
acute and long-term morbidity along with the level of
damage and motor loss. Sleep apnea is also very
common in the chronic period and adversely affects
the rehabilitation process [19-21]. Severe respiratory
pathology was not detected in patients in the present
study. 
      Spasticity develops in 70% of patients with SCI
damage. Causes such as full bladder, constipation,
acute infections, syringomyelia, or bone fractures may

affect the degree of spasticity in these patients. Severe
spasticity affects the mobilization and rehabilitation
process negatively. Spasticity was present in half the
patients in the present study. In patients with spasticity,
active exercise, physiotherapy and oral medication,
botulinum toxin injection, intrathecal baclofen, and
surgery are performed in selected patients [22-24]. 
      Deep and venous thrombosis can develop in
patients with SCI, with an increasing severity of
paralysis, especially in the acute phase [25].
Depression is the most common psychiatric condition
and has a negative effect on disease severity.
Depression in patients with SCI was reported at rates
of up to 24%, and more psychiatric comorbidity, drug
use, and greater health care admission rates were
observed in depressed patients with SCI [26]. A
similar depression rate was observed in this study too.
SCI should also be investigated in terms of
nonvertebral fractures. Most of the times, no fracture
assessment was done on the pleural extremity. 
      In developed countries, patients with SCI are
urgently transferred to special rehabilitation units from
the standard trauma centers [27, 28]. Rehabilitation of
patients with SCI is important for functional and
psychosocial recovery. Patients with SCI can have a
normal lifespan by preventing medical complications.
Nowadays, steroids are not used routinely. In
prospective trials, early spine stabilization in the first
24 h caused a decrease in secondary complication rates
[29, 30]. Treatment in the acute phase is done by
airway, oxygenation, blood pressure, and circulatory
control [29]. In these patients, the degree of damage
is important for morbidity and mortality. In particular,
tetraplegic patients have high mortality rates after
severe pulmonary complications [31]. The present
study found higher rates of complications in patients
with higher grades of injuries and in patients with
lower functional levels. The metaanalysis done by Ma
et al. [32], provide evidence that the body-weight-
supported treadmill and robotic-assisted gait training
plus conventional over-ground training might have the
best efficacy in the treatment of SCI, and the
venlafaxine XR and GM-1 ganglioside showed
adequate safety for SCI. 
      With limited extremity function, these individuals
find it challenging to perform activities of daily living
(ADLs) such as self-feeding, bathing, dressing, and
toileting. As a result, they often require outside
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assistance in the form of caretakers and assistive
devices. To enable independence of individuals with
tetraplegia, clinicians and researchers provide tools to
help regain or compensate for lost extremity function
[33, 34]. In our study, nearly half of the patients were
wheelchair dependent and one in ten was using upper
/lower limb orthotics. The use of orthosis in paraplegic
individuals is necessary for joint protection,
prevention of deformities and energy saving. In the
treatment of spasticity, Botox-A administration was
observed in 5 patients in patient files. 

Limitations
      Because this study was based solely on the
database of one outpatient treatment clinic, enough
information was not available on all patients with SCI.
This dataset includes no data about patients with SCI
who died in the first 3 months after hospitalization,
causing a deficit in study results. In addition, since the
registration files were filled in by a physician, the
examination of the leukomotor system was detailed,
and sufficient data about other possible complications
could not be recorded.

CONCLUSION

      SCI is a condition with high morbidity and
mortality in the young male population. The
pathogenesis and progression of the disease have not
yet been clarified fully. Complications in patients with
SCI negatively affect the rehabilitation process.
Consequently, the etiology and complications of
patients must be identified well and precautions should
be taken to combat SCI. In our study, subacute/chronic
SCI diagnosis is most commonly seen in young men,
with thoracic vertebrae being the most common,
followed by falling from a height. The most common
complications were urinary and dermatological
pathologies. The present study found higher rates of
complications in patients with higher grades of injuries
and in patients with lower functional levels. 
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ABSTRACT
Carbon monoxide is an established dangerous toxicant with a complex mechanism of cellular toxicity. It is
known to cause various neurological symptoms which can manifest both in acute as well as chronic forms.
Delayed neurological deficits are often less recognizable. Radiological findings are also less specific.
Hyperbaric oxygen therapy has been the mainstay of treatment over the years but is associated with its own
list of complications and controversies. Current management for this important condition is discussed here. 
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arbon monoxide is a colorless, odorless and non-
irritating gas produced by incomplete burning of

carbon containing fossil fuels [1]. It is a leading cause
of poisoning related mortality in the United States and
is responsible for more than half of all the fatal poi-
sonings occurring worldwide. 
      Its clinical symptoms are non specific and diverse
including headache, chest pain, syncope, seizures and
flu like illness. Thus, undiagnosed exposure may often
lead to a significant morbidity and mortality [2, 3]. 
      Environmental carbon monoxide exposure is usu-
ally less than 0.001% or around 10 ppm [4], but is
even higher in urban areas. After cooking with a gas
stove, the indoor air concentrations of carbon monox-
ide may reach 100 ppm [5]. Exposure to 70 ppm leads
to carboxy-hemoglobin levels of 10% at equilibrium
(approximately 4 hours) [2], while exposure to 350
ppm may lead to carboxy-hemoglobin levels of 40%
at equilibrium [6]. Neurological manisfestations can
be acute as well as chronic and depend upon the sever-
ity and duration of carbon monoxide exposure. Hy-

poxia is the main complication of this poisoning.
Hence, oxygen therapy forms the mainstay of treat-
ment. 

Carbon Monoxide-Induced Neurological Dysfunc-
tions
      The clinical manifestations of carbon monoxide
poisoning are variable and severity depends on the
concentration of carbon monoxide in the inspired air,
duration of exposure and general health of the in-
volved person. The population at increased risk com-
prises of infants, elderly, patients with cardiovascular
disorders, lung disorders, anaemia and increased  basal
metabolic rate [7]. The features of acute carbon
monoxide poisoning are better known and more easily
recognized than those having chronic exposure. Table
1 shows the clinical features manifested with the vary-
ing levels of blood carboxy-hemoglobin concentration
[8]. During acute exposure, patients may complain of
headache, dizziness, nausea, vomiting, emotional lia-
bility, confusion, impaired judgment, clumsiness and
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syncope. Prolonged exposures resulting in seizures,
altered mental status or coma, may be accompanied
by retinal hemorrhages and lactic acidosis [9]. My-
onecrosis can also occur but it rarely leads to renal
failure. Cherry-red coloured skin which is associated
with severe carbon monoxide poisoning, is seen in
around 2-3% of symptomatic cases [10]. Severe poi-
soning often leads to hypotension and sometimes pul-
monary oedema with the former being the most
reliable marker of prognosis. 
      Neuropsychiatric issues may develop insidiously
over weeks to months after  recovery from carbon
monoxide intoxication. These include intellectual de-
terioration, memory impairments, cerebral, cerebellar
and midbrain damage, eg. Parkinsonism and akinetic
mutism with changes in personality like increased ir-
ritability, verbal aggressiveness, impulsiveness, vio-
lence and moodiness [11]. Around two fifths of
patients develop memory impairments and around one
third suffer late deterioration of personality [12].
Chronic carbon monoxide poisoning is often misdiag-
nosed as chronic fatigue syndrome or chronic infec-
tion. Carboxy-haemoglobin levels are usually not
excessively elevated in these cases. 

Diagnosis
History
      A meticulous history should be elicited for possi-
ble ways of exposure to carbon monoxide. Patients
presenting with flu like symptoms must be asked
about use of wood, coal or gas based heating appli-
ances at home or work, especially in winters. Similar
symptoms in the other housemates is helpful in getting
to a diagnosis. 

Carboxyhemoglobin Levels
      Low levels may correlate with minor symptoms

such as diffuse headache or nausea whereas high lev-
els may be fatal too. carboxy-hemoglobin levels drop
rapidly after the person inhales atmospheric air (con-
taining around 21% oxygen) as well as with time and
with oxygen therapy. 

Laboratory Tests
      This includes complete blood counts, serum elec-
trolytes, cardiac markers, arterial blood gas analysis
(may show metabolic acidosis because of the combi-
nation of hypoxia, cellular respiration inhibition and
increased metabolic demand) and serum lactate levels
which have been used as a marker for severe poison-
ing. 

Other Tests
      Chest radiographs may show non cardiogenic pul-
monary edema. Drug level estimation for drugs show-
ing similar symptoms should be assessed. ECG should
be done to look for arrhythmias or signs of myocardial
infarction. 

Neuropsychiatric Testing
      This includes Mini mental state examination,
Weschlar memory scale, Weschlar adult intelligence
scale, or other more specific tests such as Carbon
Monoxide Neuropsychological Screening Battery
(CONSB) [13]. Improvement on these tests after oxy-
gen therapy is considered as an evidence of effective-
ness of the therapy. 

Brain Imaging
      CT scan of brain may initially show signs of cere-
bral edema and may later show bilateral basal ganglia
hypodensities, particularly in globus pallidus and sub-
stantia nigra [14]. MRI may show diffuse white matter
involvement predominantly in periventricular areas al-
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Table 1. Levels of carboxy-hemoglobin with associated clinical manifestations 
 

Blood carboxy-hemoglobin 
concentration (%) 

 

Clinical manifestations 

15-20 Mild headache, fatiguability 
20-30 Impaired motor dexterity, blurred vision, irritability 
30-40 Severe muscle weakness, vomiting, mental confusion, delirium 
40-50 Tachycardia, irritability 
50-60 Seizures, respiratory insufficiency 
> 60 Coma, respiratory failure, death 

!
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though basal ganglia, hippocampus and thalamus may
also be involved. Patients may show symmetrical T2
and FLAIR hyperintensities in the globus pallidus
which are often seen to resolve with time and after
oxygen therapy [15]. Single Photon Emission Com-
puted Tomography (SPECT), quantitative MRI and
EEG have been used in carbon monoxide poisoning
but more studies are needed to prove their specificities. 

Management 
      After the correct diagnosis of carbon monoxide
poisoning, first step should be the maintenance of air-
way, breathing and circulation. Patient should be ad-
vised bed rest to reduce oxygen demand and
consumption. 
      There is no consensus currently regarding the op-
timal therapy of treatment in carbon monoxide poison-
ing for preventing acute symptoms as well as long
term neurological sequelae. A bundle therapy therefore
is advised which includes a combination of modalities
to prevent the neurological damage [16]. 
      Hypoxia is the most common complication of car-
bon monoxide poisoning. Oxygen therapy, thus is the
most important measure to resolve the symptoms. Two
types of oxygen therapy using 100% oxygen are used
: Hyperbaric Oxygen Therapy (HBOT) and Normo-
baric Oxygen Therapy (NBOT). The choice of using
the oxygen therapy out of these two is still controver-
sial and lacks a robust data for either of them. The
quality and results of clinical trials designed to assess
the efficacy of HBOT in reducing the severity of de-
layed neurological symptoms have varied widely. Of
several such studies, the two most important, double-
blinded trials that included all patients regardless of
poisoning severity came to contradictory conclusions
[17, 18]. In HBOT, oxygen is at a pressure twice to
thrice that of atmospheric pressure at sea level whereas
it is equal to sea level atmospheric pressure in NBOT.
In case of acute carbon monoxide poisoning, HBOT
improves outcomes by several mechanisms. These
mechanisms include acceleration of carbon monoxide
elimination from hemoglobin and other heme-contain-
ing molecules, improved mitochondrial oxidative me-
tabolism, inhibition of lipid peroxidation, inhibition of
leukocyte adherence to injured microvessels and at-
tenuation of immune-mediated delayed neurological
dysfunction [19]. In addition to accelerating the rate
of carbon monoxide elimination from hemoglobin,

HBOT also enhances the removal of carbon monoxide
from intracellular binding sites. It’s timely administra-
tion prevents neuronal injury and prevents delayed
neuropsychological sequelae by terminating the bio-
logical degradation [4]. If HBOT is used for delayed
neuropsychiatric syndrome (DNS), the available liter-
ature suggests that benefit is greatest if treatment be-
gins as early as possible, ideally within six hours. It is
used in patients with serious intoxication showing loss
of consciousness, neurological deficits, significant
metabolic acidosis and carboxy-hemoglobin more
than 25%. Despite its benefits, HBOT is associated
with adverse effects such as cataracts, reversible my-
opia, tracheobronchial symptoms, self-limited seizures
and barotraumas  to the middle ear, the cranial sinuses
or the lungs. Another limitation is that not all the hos-
pitals are equipped with such a chamber. For patients
with mild carbon monoxide poisoning (carboxy-he-
moglobin level < 20%), a different regime involving
100% NBOT for 6 hours is appropriate. 
      Other treatment options include targeted tempera-
ture management with mild therapeutic hypothermia
especially in patients with post cardiac arrest or hy-
poxic ischemic brain injury. Administration of sympa-
tholytics may be useful for inhibition of the
postganglionic functions of the sympathetic nervous
system, thus minimizing the systemic response to
acute stressor (carbon monoxide). Anti oxidants in the
form of N-acetylcysteine can be used. It restores the
intracellular levels of glutathione and the ability of
cells to resist the reactive oxygen species. Potent anti
inflammatory drugs and immune suppressant steroids
such as dexamethasone or methylprednisolone could
be used for severe inflammation in carbon monoxide
poisoning [16]. 
      Erythropoeitin is a glycoprotein hormone which
produces red blood cells. In hypoxic states like stroke,
it may be protective of neuronal cells by reducing
S100B and preventing from neurological damage. In
patients with carbon monoxide poisoning too, it has
shown improved outcomes in management for preven-
tion of delayed neurological sequelae [20]. Other
drugs such as ziprasidone and donepezil have been
used but lack data to support their use. 
      Latest studies suggest the introduction of  a poten-
tial treatment for carbon monoxide poisoning based
on near irreversible binding of carbon monoxide by an
engineered neuroglobin (Ngb) with a mutated distal
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histidine (H64Q). Ngb is a six-coordinate hemopro-
tein, with the heme iron coordinated by two histidine
residues. Mutation of distal histidine to glutamine
(H64Q) and substitution of three surface cysteines
with less reactive amino acids forms a five-coordinate
heme protein (Ngb-H64Q-CCC). This molecule ex-
hibits an unusually high affinity for gaseous ligands,
with a P50 (partial pressure of O2 at which hemoglo-
bin is half-saturated) value for oxygen of 0.015
mmHg. Ngb-H64Q-CCC binds about 500 times more
strongly than does hemoglobin. Incubation of Ngb-
H64Q-CCC with 100% carbon monoxide-saturated
hemoglobin, either cell-free or encapsulated in human
red blood cells, reduces the half-life of carboxyhemo-
globin to 0.11 and 0.41 min, respectively, from ≥ 200
min when the hemoglobin or red blood cells are ex-
posed only to air. Infusion of Ngb-H64Q-CCC to car-
bon monoxide-poisoned mice enhanced carbon
monoxide removal from red blood cells, restored heart
rate and blood pressure, increased survival, and was
followed by rapid renal elimination of carbon monox-
ide-bound Ngb-H64Q-CCC. Heme-based scavenger
molecules with very high carbon monoxide binding
affinity, such as this mutant five-coordinate Ngb, are
potential antidotes for carbon monoxide poisoning by
virtue of their ability to bind and eliminate carbon
monoxide [21]. 
      Also, carbon monoxide can be photodissociated
and recombinated to wild type (WT) and H64Q Ngb.
The distribution of carbon monoxide within the pro-
teins differs substantially due to rearrangement of
amino acids surrounding the distal heme pocket  lead-
ing  to the decrease of the distal pocket volume in
H64Q Ngb in comparison to WT Ngb, trapping mi-
grating carbon monoxide molecules in the distal
pocket. This shows that the mutation implicates the
shortening of the time scale of carbon monoxide gem-
inate recombination, making H64Q Ngb 2.7 times
more frequent binder than WT Ngb [22]. However,
more studies are needed for the substantiation of this
novel, yet promising therapy option. 
      Patients with carbon monoxide poisoning should
be followed up periodically after discharge. The rate
and extent of recovery after poisoning are variable,
and recovery is complicated by the development of se-
quelae, which can persist after exposure or develop

weeks after poisoning [4] and which can be perma-
nent. Specific therapy for sequelae is not available.
Such patients should have their symptoms treated,
through  psychiatric, vocational, cognitive, speech, oc-
cupational, and physical rehabilitation, although data
on the effects of these interventions in patients with
carbon monoxide related sequelae are lacking. 

Prevention
      During winters, carbon monoxide poisoning
should be suspected in all patients presenting with flu-
like symptoms (e.g., headache, nausea, dizziness),and
with a doubtful history. Proper public education on the
safe operation of heaters, appliances, fireplaces and
internal combustion engines is necessary. Burn vic-
tims, with an evidence of smoke inhalation from en-
closed fire, should undergo testing for
carboxy-hemoglobin levels. Carbon monoxide detec-
tors with alarms can also improve home and work-
place safety [8]. 

CONCLUSION

      There is currently no optimal treatment for carbon
monoxide poisoning and its delayed neurological
sequelae. Carboxy-hemoglobin has poorer correlates
with severity of carbon monoxide poisoning. HBOT,
which is a well known and widely used modality, has
become controversial and it is unlikely that it will hold
its place as the sole standard optimal treatment in
future. So, in patient management, there is a need for
new markers in monitoring and evaluation. A bundle
therapy with targeted temperature management is the
ideal way of management. Further research is
necessary for novel agents which act depending on the
underlying pathophysiological process of causation of
delayed neurological sequelae. 
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Are we familiar with this rare indicative of a higher risk for
breast cancer?
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ABSTRACT
Secretory adenosis (SA) of breast is rarely seen benign breast lesion, which might be associated with increased
risk for breast carcinoma. SA is an extremely rare lesion, the cases reported in the literature and long-term
follow-up studies are limited and radiological and histopathological diagnosis of SA is mostly challenging; it
could be frequently misinterpreted as ductal carcinoma in situ. Because of these reasons; clinical significance
and management of SA is still not fully understand and relative risk of SA is still not well-established. Herein;
we presented mammography, ultrasound, magnetic resonance imaging and microscopic findings in a patient
with SA of breast.
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ecretory adenosis (SA) of the breast is rarely
seen type of sclera osing lesions [1, 2].

There is a significant increase in proliferation in both
glandular epithelium and myoepithelial [3, 4]. There
are only a few recent researches investigating the fre-
quency of SA; prevalence of SA is reported as approx-
imately 0.4% [5]. SA is an extremely rare lesion, the
cases reported in the literature and long-term follow-
up studies are limited and radiological and histopatho-
logical diagnosis of SA is mostly challenging;
especially for SA with or without atypical could be fre-
quently misinterpreted as ductal carcinoma in situ [6].
Because of these reasons; clinical significance and
management of SA is still not fully understand and rel-
ative risk of SA is still not well-established. Consid-
ering the uncommon nature of SA and importance of
reporting such unique lesions; we presented here a

mammography, ultrasound, magnetic resonance imag-
ing (MRI) and microscopic findings. 

CASE PRESENTATION

      A 44-year-old female admitted to our outpatient
clinic with a palpable mass on the right breast. There
was no known medical history and laboratory findings
were normal. On physical examination; a palpable,
soft and mobile mass was detected in outer quadrant
of right breast. On mammography; encapsulated
heterogeneous nodular density containing lucent areas
in a size with 40 × 20 mm was observed (Figure 1).
Sonographically; a well-circumscribed, heterogeneous
hyperechoic lesion in a size with 40 × 20 mm was
seen. Microcalcifications were observed within the
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lesion. MRI demonstrated encapsulated nodular lesion
of approximately 3 cm in diameter with early phase
contrast enhancement and type 2 contrast
enhancement pattern was seen in the late phase.
Diffusion restriction was detected on diffusion-
weighted imaging (Figure 2). Clinical and radiological

data could not exclude malignancy, a core biopsy was
taken with 16 Gauge needle. On histopathological
examination, ductal structures are observed between
the layer of adipose tissue, hyalinized stroma, and
myoepithelial layers. Secretion was noted in the lumen
of someducts. In the immunohistochemical study
performed, positive staining for calponin was seen
(Figure 3). Lesion is confirmed as secretory adenosis
with marked cystic degeneration.

DISCUSSION

      Secretary adenosis is mostly occurred in the
salivary gland, skin, and parathyroid, breast is an
unusual location [7]. SA affects both young and old
women. SA can be seen with fibrocystic changes or
can be observed as a pure entity [8]. While some
important studies [5, 9] reported that SA is a benign,
some studies found that there is a RR increase for
developing future malignancy [10]. A research with a
larger sample size found that there is an important
relative risk increase about 5 times for future breast
malignancy [10]. There is also some evidence in the
literature that an excised SA may recur [11]. Literature
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Figure 1. Craniocaudal (a) and mediolateral oblique (b) mam-
mogram of the right breast has demonstrated an encapsulated het-
erogeneous nodular density containing lucent areas (arrow). 

Figure 2. Axial T2 weighted image demonstrates an encapsulated mass (a), MIP imagehaverevealed a masswithtype 1 contrasten-
hancementpattern (b), DWI (c), and ADC mapping (d) demonstrates diffusion restriction of mass (arrow). MIP = maximum intensity
projection, DWI = diffusion weighted imaging, ADC = apparent diffusion coefficient. 
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data has revealed such various results; since lesion is
rarely encountered and there are only few studies and
case reports in the literature. 
      On physical examination a lump can be palpable
in the breast, on mammography asymmetric focal
density or mass lesion with diffuse or clustered
microcalcifications with an irregular shape or
spiculated borders, or display asymmetric focal
density and focal architectural distortion may be seen,
which could support the suspicion of breast cancer
[12]. We also observed an encapsulated focal
asymmetric density containing radiolucent areas on
mammography. The mammographic appearance of
lesion was similar to hamartoma. SA revealed that
hypoechoic mass with a uncertain boundary or well
circumscribed mass with microlobulated contours can
be sonographically seen [12, 13]. We observed a well-
circumscribed, heterogeneous hyperechoic lesion
containing microcalcifications on ultrasound. Yet, no
sonographically specific feature is described. It seems
almost impossible to obtain accurate diagnosis based
on mammographic and sonographic findings. Gity et
al. [14] emphasized MRI as a usefull modality in
characterizing lesions containing pure adenosis from
mixed adenosis lesions. They also revealed that
adenosis lesions are frequently false-positively
reported as malign, since these lesions can show
morphologic or dynamic border line features on MRI.
In a vast majority of these adenosis showed
oval/lobulated or irregular shapes, showed
heterogeneous internal enhancement, all demonstrated
a rapid initial rise then wash-out enhancement patterns
on dynamic examination with varying enhancement

patterns such as seg-mental or linear distribution and
clumped internal enhancement [14]. In our patient; we
detected a nodular lesion with an contrast
enhancement in early phase and type 2 contrast
enhancement pattern was seen in the late phase on
dynamic MRI, too. A core needle biopsy and
histopathological confirmation is necessary for the
definitive diagnosis. On microscopic examination;
haphazard proliferation of bland glands with apocrine
differentiation with apocrine metaplasia in > 50% of
adenosis area is seen [15]. On microscopic
examination of our case, myoephitelial cells were
seen. Treatment options include follow-up or excision
of the lesion. The differential diagnosis also includes
sclerosing adenosis, fibroadenoma, ductal carcinoma
in situ and breast carcinoma. 

CONCLUSION

      In conclusion; SA is rare and there is only limited
number of cases have been reported. Relative risk of
developing possible future malignancy and interval to
cancer diagnosis as mean time is yet not fully
established. It is a great necessity to report these rare
SA cases and to perform new researches could provide
important informations for understanding SA. 

Informed consent
      Written informed consent was obtained from the
patient for publication of this case report and any
accompanying images. 
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Figure 3. On Periodic acid-Schiff positive (a), diastase-resistant (b) sections, secretion is noted in small glands within traluminal
eosinophilic secretions. Myoepithelial cells that are positively stained with the calponin around the secretory glands are seen (c). 
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Gastric volvulus: a rare cause of gastric outlet obstruction in
pediatric age
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ABSTRACT
Gastric volvulus is a rare disease in the pediatric population. Symptoms may change depending on the type of
the disease, rotation degree, and the etiology. Early diagnosis and treatment are important especially in the
acute type of the gastric volvulus. Here, it was presented a 10-month-old girl with non-bilious vomiting and
abdominal distention in last 2 days, diagnosed gastric volvulus.
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astric outlet obstruction is a rare condition en-
countered in the pediatric age group of 2-5 years

and its incidence is 1:1000 [1]. Due to the obstruction
of the passage of the gastric content to the duodenum,
persistent non-bilious vomiting followed by dehydra-
tion and electrolyte imbalance develops. The most
common cause is idiopathic hypertrophic pyloric
stenosis. Other rare causes are distal gastric antral
webs, gastric duplication cysts, gastric polyps, neo-
plasms, Crohn's disease, bezoar, complications of the
gastrostomy tube, malrotations and volvulus [1]. 

Gastric volvulus is a rare disease, especially in
children. It was first defined by Berti in 1866 [2]. In a
review published in 1980, 51 patients were described
and 52% of these patients were under one year of age
and 26% were less than 1 month old [2]. Less than 600
pediatric patients with gastric volvulus were reported
until 2008 [3]. Although its incidence is unknown, it
is evenly distributed regarding the gender and race [4].

CASE PRESENTATION

      A 10-month-old girl was admitted to the clinic
with the complaints of non- bilious vomiting and
abdominal distention in last 2 days. She had vomited
everything she had eaten. There was no special finding
in her medical and family history and distension was
observed in the left upper abdominal quadrant during
the physical examination. Abdominal plain
radiography revealed that left hemidiaphragm was
elevated, the stomach was dilated and air passage to
distal was obstructed (Figure 1). Abdominal
ultrasonography showed a thick fluid in the gastric
lumen and intense echogenic appearance partly with
air-fluid levels. Esophagogastroduodenoscopy
revealed abundant fluid in the corpus and a changed
gastric configuration. Abdominal computed
tomography showed that the gastroesophageal
junction was dislocated and the pylorus moved to
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anterior of the abdominal midline (Figure 2). In light
of these findings, it was considered mesentero-axial
gastric volvulus and referred to the pediatric surgery.
During the operation, it was observed that the stomach
had rotated clockwise about 360° in the longitudinal
position. Gastric volvulus reduction and anterior
gastropexy were performed. There was no problem
with her follow-up.

DISCUSSION

      Gastric volvulus is defined as a partial or complete
rotation of the stomach of more than 180°. There are
3 types: organo-axial, mesentero-axial and combined.
Organo-axial type is seen in 50-60% of the cases. In
organo-axial volvulus, the stomach rotates around the
longitudinal axis connecting the gastro-esophageal
junction with the pylorus. The greater curvature of the
stomach lies superior to the lesser curvature. In the
mesentero-axial type, the stomach rotates around the
transverse axis and pylorus lies superior to the
gastroesophageal junction at anterior side. In the
combined type, the rotation occurs in both longitudinal
and transverse axes. 
      The stomach is normally fixed by four ligaments.
These are gastrocolic, gastrohepatic, gastrophrenic and
gastrosplenic ligaments. Agenesis, elongation or
disruption of these ligaments leads to primary gastric
volvulus [5]. The causes of the secondary gastric
volvulus are a diaphragmatic hernia, asplenia, pyloric
stenosis, phrenic nerve palsy or esophageal atresia
operations [6]. 
      Gastric volvulus causes gastric outlet obstruction.
This obstruction may be acute, recurrent, intermittent
or chronic. Acute gastric volvulus is a life-threatening
condition, which should be diagnosed and treated as
quickly as possible. These patients admit to the clinic
with persistent, no bilious vomiting, epigastric pain,
and distension. More rarely, they may present with
dyspnea, cyanosis or hematemesis. Due to gastric
outflow obstruction, hypochloremic hypokalemic
alkalosis and dehydration can develop.  As a result of
the delayed diagnosis, 5-28% of the patients can
present with ischemia, necrosis or perforation [7].
Gastro-intestinal bleeding and septic shock may be
encountered in these patients. The mortality in gastric
volvulus with necrosis and perforation increases up to
50% [8]. The symptoms are usually non-specific in
chronic gastric volvulus. These patients often apply to
the clinic with distention related to the eating,
epigastric pain, vomiting, and weight loss [9]. Usually,
anatomical defects are associated with the acute type.
On the other hand, the loss of the ligament laxity is in
the chronic gastric volvulus [10]. 
      In chronic gastric volvulus patients with non-
specific symptoms, the diagnosis may be delayed. An
incidental diagnosis is common on an upper
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Figure 1. Abdominal plain radiography revealed that the left
hemidiaphragm was elevated, the stomach was dilated and air
passage to distal was obstructed.

Figure 2.Abdominal computed tomography showed that the gas-
troesophageal junction was dislocated and the pylorus moved to
anterior of the abdominal midline
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gastrointestinal contrast study performed with reflux
symptoms. In contrast study, it is usually detected a
distended stomach lying in a horizontal and upright
position. Some clues in the plain radiographs
indicating gastric volvulus include air-fluid level in
the epigastrium, abnormal gastric double-bubble sign
and epigastric distention despite the presence of
nasogastric tube [9]. Abdominal ultrasonography and
upper gastrointestinal endoscopy may be not useful
regarding the diagnosis [10]. Computed tomography
is helpful in confirming the diagnosis of gastric
volvulus. Although ionizing radiation has
disadvantages, it is valuable in showing the anatomy
[7]. 
      The treatment depends on the type of the gastric
volvulus. In acute gastric volvulus, following the
decompression with a nasogastric tube, the patient
must be referred to the acute surgery. In order to assure
the normal gastric configuration, gastropexy is
performed. Anatomical problems like a hiatal hernia
may be corrected simultaneously during the operation.
Untreated acute gastric volvulus may lead to
strangulation, necrosis, and perforation [11]. The
mortality rate is twice high in acute gastric volvulus
compared to the chronic volvulus [5]. Secondary
gastric volvulus may recover without gastropexy if the
predisposing factors are eliminated [6]. In patients
with chronic volvulus, the conservative treatments
such as prone position (with head slightly up),
prokinetics, antisecretory drugs and diet modification
may be tried [10]. Al-Salem [12] reported that the
conservative treatment was beneficial in 11 chronic
volvulus patients with mild-moderate symptoms.

CONCLUSION

      In conclusion, gastric volvulus is a rare disease in
the pediatric population. Symptoms may change
depending on the type of the disease, rotation degree,
and the etiology. Early diagnosis and treatment are

important especially in the acute type of the gastric
volvulus. 

Informed consent
      Written informed consent was obtained from the
patient's family for publication of this case report and
any accompanying images. 
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ABSTRACT
Rivaroxaban is a direct factor Xa inhibitor and has been safely used since 2008. It is used for the detection of
atrial fibrillation and venous thromboembolism. Pancreatitis is one of the rare but dangerous side effects of
rivaroxaban. The case of a 53-year-old female patient that developed in the third month of drug usage was
evaluated, and it was confirmed after a full analysis was conducted that excluded all other factors, such as
biliary calculus, alcohol usage, hypertriglyceridemia, biochemical parameters, ultrasonography and computed
tomography that the patient’s condition was caused by the use of Rivaroxaban. The aim of this case presentation
is to indicate that awareness should be increased regarding the risks of using the drug Rivaroxaban, as it could
lead to drug-induced pancreatitis, even though this is rare. 
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cute pancreatitis is an important disease that can
cause morbidity. Approximately 80% of cases

progress mildly, while severe pancreatitis is seen in
20% of cases. The most frequent causes are biliary cal-
culus and alcohol, followed byhypertriglyceridemia
and drugs [1]. Approximately 4%-5.3% of the condi-
tion is drug-induced pancreatitis and they generally
progress in a mild form. It is argued that drugs may be
a direct cause of pancreatitis by the way of idiosyn-
cratic, direct toxic or angioedema [2]. 
      Rivaroxaban direct factor Xa inhibitor began to be
used in 2008 after it was approved by the FDA. It is
used for atrial fibrillation, seizure prophylaxis and ve-
nous thromboembolic prophylaxis. According to FDA
reports, 81,217 side effects were reported since its in-
ception, of which 81 of these side effects were pancre-
atitis. Furthermore, 60.87% of the cases that

developed pancreatitis showed symptoms of the dis-
ease in the first month, while 21.74% occurred be-
tween the first and sixth month of usage. A total of
49.3% of the patients were female and 50.7% were
male. More than 50% of the patients were over the age
of 60 [3]. 

CASE PRESENTATION

      A 53-year-old female patient consulted the
emergency service complaining of painthat had started
suddenly after eating and had spread to the rear of the
epigastric region.  In her physical examination,
sensitivity in the epigastric area and rebound were
present. In her laboratory tests, the alanine
aminotransferase, aspartate aminotransferase, gamma
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glutamyl transferase, bilirubin levels were all normal.
Amylase was observed at 3,000 mg/dl. Kidney
functions were normal. Gall bladder and biliary tracts
were observed to be normal in the ultrasonography of
the patient that was suspected of having pancreatitis.
Oedematous pancreatitis findings were present in the
contrast enhancement computed tomography (CT),
while the gall bladder and biliary tracts had normal
appearance (Figure 1). The patient had no history of
alcohol or smoking. Triglyceride and calcium levels
were normal. She had no abdominal trauma history.
The patient had no suggestion of autoimmunity in
either her family history or clinical findings. It was
determined that she had been taking metoprolol 25 mg
once per day for valvular heart disease for
approximately 5 years, cytolopram 5 mg per day for
anxiety disorder and had started to take 20 mg/a day
of Rivaroxaban for paroxysmal atrial fibrillation
diagnosis 3 months prior to the onset of the symptoms.
Based on the existing findings, it was thought that she
had acute pancreatitis. There were no biliary calculus
findings in ultrasonography and CT scan, the gall
bladder and biliary tracts were normal, no herbal
medication had been consumed, there had been no
alcohol use and the normal triglyceride level Indicated
a high likelihood that the patient had drug-induced

pancreatitis. As the patient had used metoprolol and
cytolapram for 5 years with no symptoms of
pancreatitis during this timeand had then started using
Rivaroxaban 3 months prior to experiencing pain, this
suggested that pancreatitis was associated with
theRivaroxaban. The oral intake and current
medications of the patient were stopped, and
appropriate fluid replacement and analgesia was
performed. Anticoagulation was provided with
LMAH. On the third day of treatment, the patient had
no pain complaints and oral intake started. On the fifth
day, metopropol and cytolapram treatment started
again. In accordance with the cardiology consultation,
Apixaban 2×5 mg treatment started for the patient
instead of Rivaroxaban. No complications developed
and no further complaints were reported by the patient.

DISCUSSION

      Rivaroxaban is an anticoagulant that has been
safely used and is being increasingly utilised.
According to FDA data, 81,271 patients experienced
side effects to date and of these, only 81 experienced
Acute Pancreatitis [2]. This is the 82nd case that was
reported and the first in 2017. Drug-induced
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Figure 1.Abdominal computered tomography 
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pancreatitis is generally diagnosed according to four
criteria: a) Pancreatitis development while using
medication; b) Recovery of the patient by stopping the
medication; c) Repetition of complaints by repeating
usage of the medication; d) Exclusion of other
pancreatitis causes [4, 5]. In this case, the symptoms
developed while the patient was using the medication
and complaints reduced when the patient stopped the
medication; therefore, all other possibilities were
excluded and the medication was not given again [4,
5]. Because the patient required the use of an
anticoagulant, Apixaban treatment was started and
there were no complaints or findings that would
suggest pancreatitis in the follow-up. We started
abixaban because it will provide enough anticoagulant
effect and currently noabixaban induced pancreatitis
reported yet. Pancreatitis conditions were light while
under medication and the patient’s complaints were
rectified with supportive care by the fifth day and the
patient was subsequently discharged. Drug-induced
pancreatitis incidence has been reported in only 5.3%
of patients with pancreatitis, although it is difficult to
confirm this, as many patients do not provide honest
answers on questionnaires [1]. In this case, it was
evaluated that it was highly likely that the pancreatitis
was related to Rivaroxaban as a idiosyncratic reaction.
Because other reasons were excluded after proper
examinations and the patient had not consumed
alcohol and had no history of smoking, autoimmunity,
hypercalcaemia history, herbal medication usage and
had started to use Rivaroxaban recently. In the
declared rivaroxaban related pancreatitis cases until
today, 60.87% were observed to develop in the first
month and 21.74%  within 1-6 months.  In the present
case, pancreatitis developed in the third month.

CONCLUSION

      In the drug-induced pancreatitis etiology,
Rivaroxaban should be considered to be one of the
causative factors and treatment should include
stopping the medication. If anticoagulation is
necessary, the other new oral anticoagulants like
apixaban or dabigatran may be used during the
treatment period however, they may cause
pancreatitis. 

Informed consent
      Written informed consent was obtained from the
patient for publication of this case report and any
accompanying images. 
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conflicts of interest with respect to the research,
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Intradural extramedullary cystic schwannoma of the cervical
spine
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ABSTRACT
Giant cervical intradural extramedullary schwannoma with severe spinal cord compression is a rare entity.
Tumor spread and size are very important for surgical approach. In this case, we report a 55-years-old male
patient with a giant intradural-extramedullary cervical schwannoma extending between C5 and T1 and causing
spinal cord compression that underwent total resection with laminoplasty at C5-6-7 levels. The patient
developed no additional deficit. To preserve the cervical lordosis, the patient used a cervical collar for three
months. There has been no recurrence during two years of follow-up. Using the appropriate surgical method
is essential in patients with spinal tumor in order to avoid additional neurological deficits and achieve cure. 
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pinal schwannomas are slow-growing tumors of
benign origin, which represent approximately

30% of all primary spinal cord tumors. Spinal schwan-
nomas are most commonly intradural [1]. Extradural
involvement becomes more pronounced for the cervi-
cal schwannomas, since the intradural segment of the
nerve root is shorter at the cervical region compared
to the other areas of the spinal cord. The general ap-
proach is laminectomy for cervical schwannomas, or
unilateral facetectomy may be performed if the lesion
is located laterally [2]. 
      Giant intradural extramedullary schwannoma of
the cervical spine has a low incidence and causes
severe spinal cord compression. These patients present
progressive motor and/or sensory deterioration [3]. 

CASE PRESENTATION

      A 55-year-old male patient who had numbness and
pain in his right arm and numbness in his right leg was
admitted to the outpatient clinic. The neurological
examination revealed hyperactive upper and lower
extremity deep tendon reflexes (DTRs) and a positive
Rhomberg test. Bilateral hypoesthesia was present at
the C5-6-7-T1 dermatomes, although it was more
pronounced on the right side. There was 1-2/5
weakness of the right arm. A cervical MRI study was
performed. On the cervical MRI, there was an
intradural extramedullary solid mass including cystic
areas, which was extending between C5 and T1,
compressing the spinal cord from the left side, and
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enhancing homogeneously with gadolinium (Figure
1A, 1B and 1C). In the opeeration, after laminectomy
at C5-6-7 levels (Figure 2A and 2B), a midline
incision was made on the dura and gross total resection
of the tumor mass was completed. On macroscopic
examination, the specimen was a solid-to-cystic mass

which was grayish-white in color and was partly
adherent to the arachnoid (Figure 2C). Then the dura
was sutured and laminoplasty was performed after
hemostasis of the surgical area with cautious
electrocautery (Figure 2D). On histopathological
examination, hypo- and hypercellular areas (Figure
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Figure 1. (A-B-C) Cervical MRI taken preoperatively. 

Figure 2. (A-B-C-D) During the operation laminoplasty and tumor mass. 
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3A), Atoni A areas (Figure 3B), perivascular
hyalinization (Figure 3C), and positive
immunohistochemical staining for S-100 protein
confirmed the diagnosis of schwannoma. During the
first three months postoperatively, the patient used a
cervical collar for preservation of the natural cervical
lordosis. At the end of the postoperative third month,
there was no severe kyphosis on the cervical X-ray

(Figure 4A and 4B). The patient was followed up for
two years with no recurrence.

DISCUSSION

      Five-fifteen percent of all adult spinal cord tumors
are primary [4]. One third of all primary spinal cord
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Figure 3. (A-B-C-D) Histopathological examination. 

Figure 4. (A-B) Cervical x-ray taken postoperatively. 
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tumors are schwannomas. Also, schwannomas are
benign tumors whose most common location is
intradural extramedullary [5]. Intradural
extramedullary schwannomas may demonstrate a
cystic, solid, or mixed character. On MRI study, these
lesions are visualized as hypo-/isointense on T1
images, and hyperintense on T2 sequence [5, 6].
Treatment options vary according to tumor
localization, and the choice of surgery is determined
by the surgeon’s experience and dexterity. The
preferred method may be tumor resection with
laminectomy, with or without posterior stabilization.
[7]. In the presented case, posterior stabilization was
not preferred; instead, 3-level laminoplasty was
performed, and there was no severe kyphosis on
control X-ray at the end of the third postoperative
month. The main advantages of minimal invasive
surgery are reduced perioperative bleeding and shorter
duration of postoperative hospital stay [8]. In our case,
there was no need for erythrocyte replacement and the
patient was discharged after two days. Another thing
to consider for cervical schwannomas is that incidence
of radicular dysfunction varies according to whether
the tumor originates from the anterior or the posterior
root. Tumor involvement in the anterior root is more
likely to cause motor deficits [9]. In our case; there
was no additional loss of motor and sensory function
in the postoperative period.

CONCLUSION

      In conclusion, giant cervical intradural
extramedullary schwannoma with severe spinal cord
compression is a rare entity. The presented case
underwent total excision with laminoplasty, and
developed no additional deficit. Also the cervical
lordosis was mostly preserved without any need for
stabilization. Laminoplasty is suitable in selected cases
with relatively short segment involvement, especially
if an appropriate cervical collar is used in the
postoperative period. 
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