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Determination of spatial proximity between the N-terminus and
cocaine binding site of the dopamine transporter by FRET
Dopamin taşıyıcıların kokain bağlama bölgesi ile N-ucu arasındaki uzaysal yakınlığının FRET
ile belirlenmesi
Oya ORUN, Pınar MEGA TİBER

Abstract

ÖZET

Objective: The dopamine transporter (DAT) mediates uptake of
dopamine from the synaptic cleft and provides rapid termination
of neurotransmission. It is the site of action for different drugs of
abuse, including cocaine and amphetamine. Serine 7 and 12 at the
N-terminus were found to be critical residues in phosphorylation.
Here, we addressed spatial proximity site relationship of
N-terminal extension with respect to cocaine binding in wild type
and Ser7/12Asp and Ser7/12Ala mutants.

Amaç: Dopamin taşıyıcılar (DAT) dopaminin sinaptik gerialımından ve böylelikle sinirsel iletinin çabuk sonlanmasından
sorumludur. Bu proteinler alışkanlık yapıcı kokain, amfetamin
gibi maddelerin de etki merkezlerini oluşturur. Proteinin N-ucunda
bulunan Serin 7 ve 12’nin fosforilasyon bakımından kritik amino
asitler olduğu bilinmektedir. Bu çalışmada N-ucu ile kokain
bağlama bölgesi arasındaki uzaklık, yaban tip ve Ser7/12Asp ve
Ser7/12Ala mutantlarında belirlenmiştir.

Materials and Methods: The yellow-fluorescent protein
(YFP) and mutations were introduced into the N-terminus of the
hSynDAT by a two-step PCR. Dopamine uptake assays were
performed and Förster resonance energy transfer (FRET) distances
were determined using donor bleach method in a confocal
microscope.

Gereç ve Yöntem: Sarı-floresan protein (YFP) ve mutasyonlar
DAT’ın N-terminal ucuna 2-aşamalı PCR ile yerleştirilmiştir.
Dopamin geri-alım testleri yapılmış ve konfokal mikroskopta
verici-ağartma yöntemi ile Förster rezonans enerji transferi
(FRET) mesafeleri belirlenmiştir.

Results: All N-terminally YFP-tagged DAT constructs were
properly trafficked to the cell surface. Km values were 0.76,
0.75 and 1.24 mM for wild-type, Ser7/12Ala and Ser7/12/Asp
constructs, respectively. FRET efficiency value was found to be
0.15 for YFP-labeled DAT while corresponding estimated distance
was calculated as 68.4 Å. FRET efficiencies of other constructs
were negative and no energy transfer was detected.
Conclusion: Our data show that extreme end of N-terminus
is in FRET distance from cocaine binding site and mutation of
critical serine residues to the phosphorylation-mimicking form
(Ser7/12Asp) have increased this distance.
Keywords: Dopamine transporter (DAT), Cocaine binding,
Förster resonance energy transfer (FRET), N-terminus of DAT,
Phosphorylation of DAT

Bulgular: Tüm N-ucundan YFP-etiketlenmiş DAT proteinleri
düzgün olarak hücre yüzeyine taşınmıştır. Km değerleri sırasıyla
yaban tip, Ser7/12Ala and Ser7/12/Asp mutantları için 0.76,
0.75 ve 1.24 mM olarak saptanmıştır. FRET etkinliği yaban-tip
DAT için 0.15 olarak bulunmuş ve FRET uzaklığı 68.4 Å olarak
bulunmuştur. Diğer konstraktlarda FRET etkinlikleri negatiftir ve
enerji transferi saptanmamıştır.
Sonuç: Veriler bize N-ucu bölgesinin kokain bağlama bölgesi
ile FRET mesafesinde olduğunu ve kritik serin rezidülerinin
mutasyonlarının (Ser7/12Asp) bu mesafeyi arttırdığını
göstermektedir.
Anahtar kelimeler: Dopamin taşıyıcı (DAT), Kokain bağlama,
Förster rezonans enerji transferi (FRET), DAT amino terminal,
DAT fosforilasyonu
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The concentration of dopamine in the synaptic cleft is
elaborately controlled by dopamine transporters (DAT)
which are responsible for the uptake of dopamine from the
cleft back into the presynaptic terminal [1, 2]. The dopamine
transporter belongs to a family of Na+/Cl- -dependent
123
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solute carriers, which also include other closely related
neurotransmitter transporters such as norepinephrine (NET)
and serotonin transporters (SERT). The transport mechanism
couples substrate translocation to the electrochemical
gradients of Na+ and Cl- therefore, they are also referred to
as sodium symporters.
Since this family of molecules manages fast removal of
biogenic amines and amino acids from the synaptic cleft,
dysfunction of them results in multiple emotional and
cognitive disturbances, including depression, Parkinson
and epilepsy. The reward stimulating effects of commonly
abused drugs like cocaine and amphetamine (AMPH) is
shown to be mainly due to inhibition of DAT and prevention
of uptake mechanism [3].
The high hydrophobicity due to twelve membrane
spanning domains hampered high-resolution structure
analysis of these proteins for years and our knowledge of
function were mostly from indirect biochemical methods.
After intensive years of research, crystallization of a
bacterial homolog leucine transporter (LeuT) from Aquifex
aeolicus was achieved at 1.65 Å resolution and provided
valuable insight to the structure-function relationship of
the protein [4]. However, amino acid sequence alignment
of LeuT and DAT shows that amino terminus of bacterial
homolog aligns with the 56th position of DAT and flexibility
of this region puts constraints to our understanding of its
functional interactions. Therefore conformational changes
of N-terminus are still focus of interest [5].
In this study, we aimed to address the possible
involvement of extreme N-terminus and its phosphorylated
forms of DAT in substrate binding. Förster resonance energy
transfer (FRET) was used as a tool to analyze proximities
between N-terminal mutants and substrate binding pocket.
Phosphorylation of serine 7 and 12 residues was previously
found to be responsible from trafficking, amphetamineinduced efflux and cocaine binding of dopamine transporters
[6-8] . Therefore, two serine residues were mutated to either
aspartic acid or alanine to test the effect of phosphorylations
and FRET efficiencies between the yellow-fluorescent
protein (YFP) and a fluorescently labeled cocaine analog
were determined. We observed that neither the N-terminus,
nor its phospho-mimicking forms approach to the substrate
binding site upon cocaine analog binding and the distance
between N-terminus and ligand binding site becomes greater
in constructs involving serine mutations.
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Materials and Methods
Constructs
The cDNA encoding the human dopamine transporter
and specifically engineered with artificially introduced
restriction sites (hSynDAT) was cloned into hygromycine
resistant mammalian expression vector pCIHygro. The YFP
was added to the N-terminus of the hSynDAT cDNA by
two-step polymerase chain reaction (PCR) using Phusion
polymerase (Finnzymes, Espoo, Finland). SynDAT and its
forms containing either S7A-S12A or S7D-S12D mutations
were used as templates. All constructs were confirmed
by restriction enzyme digestion and by automated DNA
sequence analysis (MWG Biotech, Ebersberg, Germany).
Cell culture and transfection
Human embryonic kidney (HEK) 293 cells were maintained
at 37°C in 5% CO2 grown in Dulbecco’s modified Eagle’s
medium supplemented with 10% fetal calf serum and 0.01
mg/ml gentamicin (Invitrogen). The cells were seeded at a
density of 1-1.5 x 106 for stable, 3-3.5 x 106 for transient
cultures per 75 cm2 flask. Transfection was performed
using either lipofectamine or lipofectamine 2000 reagent
(Invitrogen). Briefly, 2 μg of DNA was combined with 8
μl of lipofectamine for 30 min. at room temperature and
then this mixture was added to the previously seeded cells.
Transfection was allowed to occur during 5 hour incubation
at 37°C in CO2 incubator.
[3H] Dopamine uptake experiments
Transfected cells were plated on the poly-D-lysine coated 24well dishes two days before the uptake test as 100000 cells/
well. Prior to the experiment, cells were washed with freshly
prepared uptake buffer (25 mM Hepes, 130 mM NaCl, 5.4
mM KCl, 1.2 mM CaCl2, 1.2 mM MgSO4, 1 mM L-ascorbic
acid and 5 mM glucose, pH:7.4). Unlabelled dopamine was
added to the cells in varying concentrations, and uptake was
initiated by the addition of 10 nM [3H] dopamine. After 10
min. incubation, cells were lysed and and counted by Wallac
Tri-Lux b-scintillation counter (Wallac). Nonspecific
uptake was determined in the presence of 1 mM non-labeled
dopamine. All tests were performed in triplicate.
Confocal Microscopy
Cells were seeded on 8-well Lab-Tek chambers as 40.000
cells/well two days before the experiment. Donor bleach
method was applied in which protection of YFP from
bleaching (488 nm, 60% laser power) was an indicator of
FRET between donor YFP and acceptor rhodamine-labeled
cocaine analogue JHC 1-064 (kindly provided by Amy
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H. Newman from NIDA-IRP, Baltimore, MD). 488 nm
at 10% power has been used as an excitation wavelength,
while emission spectrum is confined using BP 505-530
filter. 4xzoom was applied during all measurements. Cells
were bleached in the YFP channel by scanning a region
of interest (ROI) 60 times using the 514 argon laser line.
All determinations were performed at least in 8 repeats
or more. Bleaching time constants (tbl) of donor only (td)
or donor and acceptor (td,a) labeled cells were calculated
using GraphPad one phase exponential decay analysis.
Energy transfer efficiences were calculated according to the
following formula: ET(%)=[ 1 - (td / td,a) ] [9].

Results
N-terminally YFP-tagged DAT (NTp1-YFP DAT)
and double serine mutants to mimic phosphorylation/
dephosphorylation forms (S7A-S12A and S7D-S12D YFP
DAT), were constructed as described in Methods (Figure
1) and transiently expressed in HEK 293 cells using the
bicistronic vector pcHygro. NTp1 YFP DAT was properly
trafficked to the cell surface. Introducing YFP-protein to
the amino terminus of DAT did not cause to a substantial
change in either expression or binding properties of DAT.
Uptake assays showed that dopamine binding capacities of
all constructs were similar (Figure 2a). Surface expression of
all constructs was as efficient as wild type, as demonstrated
by confocal microscopy analysis (Figure 2b). There was
a small decrement in Vmax values. In YFP DAT, Vmax was
nearly 50% of nonlabeled construct, but for the phospho-/
dephospho-mimetic mutants (S to A and D conversions),
this value increased up to 85%, close to the wild type
transport parameters (Table I).
Table I. [3H] dopamine uptake and binding characteristics of
human SynDAT and its YFP-labelled mutants.
EC50 (µM)

Vmax

Km (µM)

[95% CI]

(fmol/min/105
cells ± SE)

[95% CI]

SynDAT

1.45
[1.01-2.08]

20673±2676

1.45
[1.01-2.08]

NTp1YFPSynDAT

0.64
[0.55-0.74]

11283±1278

0.76
[0.58-0.99]

NTp1YFPSynDATStoA

0.91
[0.87-0.95]

14716±998

0.75
[0.68-0.83]

NTp1YFPSynDATStoD

1.0
[0.97-1.12]

17644±1546

1.24
[1.0-1.5]

Figure 1. Schematic two dimensional representation of hDAT with
introduced modifications.

Figure 2. (a) [3H] dopamine uptake of all constructs and (b) surface
expression of NTp1-YFP DAT. YFP was placed on position 1 of
dopamine transporter by two-step PCR-based mutagenesis in the
background of SynDAT template as described in Methods. The
effect of phosphorylation at two serine positions was examined
by establishing Ser / Ala (S7A and S12A) and Ser / Asp (S7D
and S12D) mutations. All constructs were functional and showed
surface expression similar to NTp1-YFP DAT (data not shown).

Spatial proximity was examined using fluorescently
labeled cocaine analog JHC 1-064 as substrate (Figure
3). JHC 1-064 was previously shown to preferentially
label surface expressed dopamine transporter [10]. The
average lifetime of YFP in the absence and presence of the
ligand was 2.13±0.21 and 2.51±0.39 s for N-terminus YFP
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labeled DAT, 2.42±0.43 and 2.16±0.25 s for double serine
to alanine mutant, 2.65±0.17 and 2.44±0.2 s for double
serine to aspartic acid mutant, respectively. Half-lives as
determined by one-phase exponential decay analysis were
not significantly different for three constructs (Table II).
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Table II. Comparison of bleaching recovery half-lives as
determined by one-phase exponential decay analysis. Comparison
of half-lives (n=8) between substrate bound / unbound forms and
three-types of constructs.
No JHC
1-64
[95% CI]
NTp1YFPSynDAT

JHC 1-64
(500 nM)
[95% CI]

2.13
2.51
[1.9 – 2.45] [2.2 – 2.99]

P
-valuea

P
-valueb

0.119
0.85

NTp1YFPSynDATStoA 2.42
2.16
[2.0 – 2.95] [1.97 – 2.39]

0.266

NTp1YFPSynDATStoD 2.65
2.44
[2.36 – 3.0] [2.2 – 2.7]

0.058

P<0.05 was considered statistically significant.
a
Comparison of substrate bound / unbound forms
b
Comparison of N-terminal YFP labeled WT, StoA and StoD DAT

To correct for spectral bleed-through, background
measurements were taken in the donor channel (DD;
excitation and emission wavelengths for YFP are 514
and 527 nm respectively) and in the FRET channel (DA;
excitation wavelength for YFP is 514 where emission
wavelength for rhodamine is 585 nm) separately and all
values were corrected with respect to background. Distances
were determined by using efficiency values according to the
formula: r = R0 { ( 1 / E – 1 ) } 1/6, where R0 was calculated
as 51.29 Å. FRET efficiency value was found to be 0.15 for
YFP DAT while corresponding estimated distance between
donor-acceptor pair in correlation with efficiency was 68.4
Å. Both S7A-S12A and S7D-S12D YFP DAT were out of
FRET distance with negative transfer efficiencies.

Discussion

Figure 3. FRET curves of hDAT constructs with YFP introduced
at position 1 for (a) WT, (b) S7A-S12A and (c) S7D-S12D
forms. Cocaine analogue JHC1-64 – induced intensity changes
were measured during photobleaching recovery period. Data are
averaged from 8-12 independent experiments. Curves represent
summate of all experiments after exponential decay analysis.

The possession of twelve transmembrane segments has
overshadowed structural studies on the family of Na+/Cl-dependent solute carriers for years, until the crystal structure
of their bacterial homolog leucine transporter was released in
2005 [4]. Large amount of information gathered since then
by experimental and computational efforts have enlightened
many details of their mechanism of action, but many
aspects of dynamic regulations in mammalian counterparts
still remain elusive [11, 12].
Though high similarities exist between primary structures
of bacterial and mammalian transporters, especially in their
transmembrane segments and some functionally important
residues, the leucine transporter shares only 20-25%
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overall sequence identity with its eukaryotic counterparts.
The N-terminus of the crystallized leucine transporter
aligns with the 56th position of the dopamine transporter
and the flexible structure of N-terminal extensions in
general is not suitable for high resolution determinations.
Therefore indirect biochemical approaches such as FRET
are still important tools to examine functional properties of
membrane proteins.
There are accumulating reports on the importance of the
N-terminus in DAT function. The N-terminus and the first
transmembrane domain of the transporter play important
role in substrate binding and function of the protein [5].
Furthermore, the N-terminal region of transporter contains
phosphorylation sites, which are targets for physiologically
important kinases such as protein kinase C (PKC) or
calcium-calmodulin-dependent protein kinase II (CaMKII).
The serine cluster located at the N-terminus was found to
be a substrate for PKC phosphorylation. There are many
studies which reveal role of phosphorylation in transporters,
as summarized by Kristensen et al [13]. Serine 7 mutation
was indicated to reduce ability of phorbol 12-myristate
13-acetate (PMA) action and thereby cause the loss of PKCstimulated phosphorylation, whereas serine 12 was involved
in mitogen-activated protein (MAP) kinase pathways [6].
In addition, N-terminal phosphorylation was found to
affect amphetamine-stimulated dopamine efflux, a process
which leads to the reverse transport of dopamine and
depletion of transmitter stores in the presynaptic terminal
[7]. The same study especially showed that Ser 7 and Ser
12 phosphorylation is essential for AMPH-induced efflux
current and mutation of these residues significantly impaired
efflux. It also suggested that the phosphorylation of these
residues drive DAT to the accessible state for efflux, without
affecting the uptake. DAT is subject to PKC-mediated
stimulation through the N-terminus, but truncation of the
N-terminus did not change PKC-mediated endocytosis of
DAT [8,14]. The importance of N-terminal serine residues
were further investigated by a recent study by Moritz et al.
[15]. In this study, phosphorylation of N-terminal serines
(Ser-4, Ser-7 and Ser-13) by various kinases were confirmed
and it was found that the mutation of Ser-7 strongly reduced
the affinity of rat DAT for a cocaine analog, b-CFT ((-)
-2-b-carbomethoxy-3-b-(4-fluorophenyl) tropane).
To determine dynamic spatial changes in distal
N-terminus upon cocain binding, we applied site-directed
mutagenesis to generate different dopamine constructs of
DAT and used FRET method. FRET is a useful tool to
estimate intra- or inter- molecular distances and can be used

as molecular ruler. Donor photobleaching FRET based on
the principle that the bleaching rate of the donor fluorophore
is affected by FRET. Here we observed protection from
bleaching by using YFP and rhodamine as FRET pairs.
Acceptor background correction was achieved by measuring
YFP emission in the absence and presence of ligand, since
the signal was weakened due to the high background
from unbound JHC 1-064. FRET pair consist of YFP at
the extreme N-terminus of transporter and rhodamine at
the cocaine binding site exhibited very low level of FRET
interaction and calculated distance was inside the limits of
FRET distance for wild type (68.4 Å). However, there was
almost no detectable energy transfer in phospho-mimicking
mutants, neither in S7A and S12A nor in S7D and S12D
conversions, of N-terminally YFP-labeled dopamine
transporter (half-life values of donor-acceptor pair were
shorter compared to donor alone). The low FRET signal
observed in wild type was probably the result of the higher
order multimeric structure of the transporters.
Overall, our results show that YFP-labeling at the
extreme N-terminus did not cause a dramatic change in
the affinity of the transporter to substrate and in its surface
expression, but reduced the Vmax value nearly to half of that
of the wild type. Vmax values were similarly reduced in other
mutants, although the S to D form had closer values to those
of YFP-DAT. Our data support the observations that S7/12A
conversion slightly decreases affinity to cocaine analogues
[8]. The S7/12D mutation had similar effect, but did not
result in a major influence on function [15]. FRET signals
imply a conformational convergence between N-terminus
and substrate binding site of DAT for wild type. On the other
hand, there was no such approach when serine residues were
mutated. These results suggest an extended form for the
N-terminus of DAT similar to that of the leucine transporter
and also show that phosphorylation caused a slight alteration,
but did not induce a dramatic change in the conformation of
the transporter upon cocaine binding.
Acknowledgments: We thank Dr. Gether and Dr.
Rasmussen (Kopenhag University, Neuropharmacology
Department) for their invaluable support through the study.
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Thyroid hormones and BMI in obese children: One year follow up
results
Obez çocuklarda tiroid hormonları ve VKİ: Bir yıllık sonuçlar

Ferhat EKİNCİ, Arzu UZUNER, Demet MERDER COŞKUN, Bilge TURGUT, Niyazi TOSUN

ABSTRACT

ÖZET

Objectives: The aim of this study was to investigate the relationship
between thyroid hormone levels and obesity, lipid levels and
weight changes.

Amaç: Bu çalışmanın amacı tiroid hormon düzeyleri ile obezite,
lipid düzeyleri ve ağırlık değişiklikleri arasındaki ilişkiyi
araştırmaktır.

Patients and Methods: Five to eleven year old normal weight,
overweight and obese children underwent measurements of thyroid
stimulating hormone (TSH), free thyroxine (fT4), lipid profile and
autoimmune thyroid antibodies. Children with high TSH were reevaluated one year later without any intervention.

Hastalar ve Yöntemler: Beş ve onbir yaş aralığında
normal, fazla kilolu ve obez çocukların TSH, sT4, lipid profili ve
otoimmün antikor değerlerine bakılmıştır. TSH düzeyi yüksek olan
çocuklar herhangi bir müdahale yapılmadan bir yıl sonra yeniden
değerlendirilmiştir.

Results: Three hundred children (126 obese, 74 overweight,
100 normal weight) were evaluated in the study. The rates of high
TSH levels were 1.0% in normal weight, 9.5% in overweight and
11.9% in obese group (p=0.007). fT4 levels of all the children
enrolled in the study were in normal range. None of the children
had autoimmune antibody positivity. Obese children with high
TSH had higher triglyceride levels than children with normal TSH
(p=0.028). One year later, a significant decrease in body mass
index (BMI) was accompanied by a significant decrease in TSH
levels.

Bulgular: Çalışmada 300 çocuk (126 obez, 74 fazla kilolu,
100 normal kilolu) değerlendirilmiştir. Yüksek TSH düzeyi sıklığı
normal kilolu grupta %1.0, fazla kilolu grupta %9.5 ve obez grupta
%11.9’dur (p=0.007). Bütün gruplarda sT4 düzeyleri normal
bulunmuştur. Çocukların hiçbirinde otoimmun antikorlar pozitif
değildir. Yüksek TSH’lı çocuklar normal TSH’lı çocuklara göre
daha yüksek trigliserid düzeylerine sahiptir (p=0.028). Bir yıl sonra
yapılan değerlendirmede, VKİ’de anlamlı düşüşle birlikte TSH
düzeyinde de anlamlı bir düşüş saptanmıştır.

Conclusion: TSH levels can be high in obese and overweight
children. Obese and overweight children with elevated levels of
TSH do not need to be treated pharmacologically, losing weight
decreases TSH levels significantly.
Keywords: TSH, BMI, Child, Obesity, Overweight, Thyroid
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Sonuç: TSH düzeyleri obez ve fazla kilolu çocuklarda yüksek
olabilir. TSH yüksekliği olan obez ve fazla kilolu çocukların
farmakolojik olarak tedavi edilmesine gerek yoktur, kilo vermek
TSH düzeylerinin anlamlı olarak azalmasını sağlar.
Anahtar kelimeler: TSH, VKİ, Çocuk, Obezite, Fazla kilolu,
Tiroid

Introduction
Obesity in childhood is an important health problem all over
the world and has great impact on child’s health. Obesity is
associated with many comorbidities including abnormalities
of the endocrine, cardiovascular, gastrointestinal, pulmonary,
orthopedic, neurologic, dermatologic, and psychosocial
systems [1,2]. In recent years the effect of obesity on
thyroid functions in children is emphasized. In some recent
researches it has been shown that serum TSH levels were
higher in obese children than in non-obese ones and this
129
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condition was associated with normal or slightly elevated
free T4 (fT4) and/or free T3 (fT3) levels. Despite the results
of some studies, a direct relationship between elevated TSH
levels and obesity, as well as lipid profile and weight changes
in children has not been established yet [3-8].
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Statistical Analysis

The aim of this study was to investigate the relationship
between thyroid hormone levels and obesity, lipid profile
and weight changes in children.

Data from obese, overweight and normal weight groups were
analysed with SPSS 16 programme. Data about continuous
variables were compared with Anova test, discrete variables
were compared with Chi square test. Pearson correlation
analysis method was used to evaluate correlation between
variables. Differences between variables p<0.05 was
accepted as statistically significant.

Patients and Methods

Results

Participants

In this study 306 children were examined. Four children
with hypothyroidism, one child with hyperthyroidism and
one with Cushing syndrome were excluded from the study.
A total of 300 children were evaluated. One hundred-fiftynine (53.0%) of the children were female, 141 (47.0%) were
male. Mean age value was 8.4±2.1; 33.3% were 5-7 years,
27.7% were 8-9 years and 39% were 10-11 years old. One
hundred-twenty-six of them (42%) were obese, 74 (24.7)
were overweight, 100 (33.3%) were normal weight. Mean
weight of children was 39.7±15.8 kg, mean height was
134.31±4.9 cm and mean BMI was 21.25±2.1. There was no
statistical difference among groups according to age and sex
(respectively p=0.285, p=0.42) (Table I).

Children aged between 5-11 years who attended to Marmara
University Faculty of Medicine Family Medicine outpatient
clinics for various reasons between 01.04.2011 and
30.08.2011 and of whom parents gave consent were enrolled
in the study. Primary school children have been chosen as
they shared similar nutritional order and were not affected
by hormonal changes of adolescence.
Study Design
Children were grouped according to their body mass index
(BMI) percentiles as normal weight (5-85p), overweight
(85-95p) and obese (>95p). Children with any disease
that may cause obesity (syndromic, organic, hormonal
causes) were excluded. All children underwent weight and
height measurement, BMI calculation, general physical
examination, measurement of TSH, fT4, glucose and lipid
profile. BMI was calculated from the formula of weight(kg)/
height2 (cm2). BMI of children in the study were evaluated
according to the percentiles of Turkish children. Thyroid
hormone levels were evaluated according to the age matched
percentiles. Autoimmune thyroid antibodies (anti-TPO, antithyroglobulin) were studied for children whose TSH levels
were above 97.5 percentile.

Table I. Distribution of variables according to groups
Normal
weight

Over
weight

Obese

Total

N

100

74

126

300

Age

8.1±2.1

8.7±2.1

8.5±2.1

8.4±2.1

0.28

Sex(F/M)(n)

59/41

40/34

60/66

159/141

0.42

p

One year later, thyroid hormone levels were re-evaluated
in children with elevated TSH levels (>97.5 percentile).
During this one year interval, no intervention has been
executed. Children were recalled for TSH and fT4 analysis.
Children were grouped into two groups according to weight
status compared to the previous year. Children who gained
weight formed group 1, children who lost weight formed
group 2. TSH and fT4 levels were analysed according to the
weight change.

TSH>97.5p

Blood samples were studied at Marmara University
Faculty of Medicine Biochemistry Laboratory. Informed
consent was obtained by parents. Study was approved by
Marmara University Ethics Committee (no:09.2011.0062).

TSH levels were high according to their age matched
percentiles (>97.5 percentile) in one child (1%) of the

BMI(kg/m2) 16.1±1.8

20.3±2.6

25.8±4.1 21.5±5.2 <0.001

TSH(mIU/
ml)

3.2±1.5

3.5±1.5

2.7±1.1

3.2±1.4 <0.001

fT4 (ng/dl) 1.27±0.16 1.27±0.18 1.24±0.16 1.26±0.16 0.395
1

7

15

23

0.007
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normal weight group, in seven children (9.5%) of the
overweight group and in 15 children (11.9%) of the obese
group. The difference among groups was statistically
significant (p=0.007, Chi square test). The sub-analysis
detected statistically significant difference between obese
and normal weight group (p=0.002) and between overweight
and normal weight group (p=0.008).
Mean TSH values of the groups were 2.7±1.1 mIU/ml for
normal weight group, 3.2±1.5 mIU/ml for overweight group
and 3.4±1.5 mIU/ml for obese group. Mean TSH levels,
showed a significant difference among groups (p<0.001);
the sub-analysis revealed that this difference was between
obese and normal weight groups (p<0.001) (Table I).

Compared to baseline parameters in group 1 mean BMI
increased from 23.4 to 24.4 (p=0.12). Mean TSH of group
1 changed from 5.5 mIU/ml (TSH 1) to 5.3 mIU/ml (TSH
2). This change was not statistically significant (p=0.234).
Mean fT4 level changed from 1.34 ng/dl to 1.36 ng/dl.
This change was not significant also (p=0.68). In group 2
there were 11 children who lost weight. Their mean BMI
decreased from 25.6 to 22.9 (p=0.03). By this change, mean
TSH of the group decreased from 6.6 mIU/ml to 4.1 mIU/ml
(p<0.001). Mean fT4 level was 1.16 ng/dl previously and it
was 1.2 ng/dl one year later (p=0.76) (Figure 1).

There was a statistically significant but weak correlation
between BMI and TSH levels (p<0.001) (r=0.152).
FT4 levels of all the children enrolled in the study
were in normal range. Mean fT4 level was 1.27±0.16ng/
dl for normal weight group, 1.27±0.18ng/dl for overweight
group and 1.24±0.16ng/dl for obese group. There was not
statistically significant difference between groups according
to fT4 levels (p=0.395).
Autoimmune thyroid antibodies were not positive in any
of the children with high TSH levels.
Mean triglyceride value was 80.7mg/dl for normal
weight group, 89.9 mg/dl for overweight group, 109.8 mg/
dl for obese group. Mean total cholesterol value was 159.6
mg/dl for normal weight group, 160.2 mg/dl for overweight
group, 170.4 mg/dl for obese group. Mean HDL cholesterol
value was 57.8 mg/dl for normal weight group, 51.8 mg/
dl for overweight group, 48.1 mg/dl for obese group. Mean
LDL cholesterol value was 85.4 mg/dl for normal weight
group, 90.3 mg/dl for overweight group and 99.5 mg/dl for
obese group. As BMI increases, mean triglyceride, mean
LDL cholesterol and mean total cholesterol levels increased
significantly but mean HDL cholesterol level decreased
significantly (p <0.05).
The analysis of the relationship between TSH and lipid
profile showed that in obese group, children with high
TSH had significantly higher triglyceride levels (141.8 mg/
dl) than children with normal TSH levels (104.8 mg/dl)
(p=0.028). There was not a similar relationship between
overweight and normal weight group. Total, LDL and HDL
cholesterol levels did not change according to TSH levels in
any of the groups.
One year after the first analysis, four out of 23 children
with elevated TSH levels did not come to the reanalysis.
There were 8 children in group 1 who gained weight.

Figure 1. TSH change according to BMI change

Discussion
In our study, one child in normal weight group (1%), seven
children in overweight group (9.5%) and 15 children in obese
group (11.9%) had TSH levels over 97.5 percentile. These
results were compatible with the results of several other
studies. Grandone et al. found high TSH levels (>4.2mIU/
ml) in 12.8% of 938 obese children aged between 4.5-16
years [9]. In Bhowmick et al.’s study high TSH (>4 mIU/ml)
rate was 11.7% in 308 obese children aged 6-17 years [10].
In a retrospective study by Mutlu et al., age matched TSH
levels over 97.5 percentile have been accepted as high, the
percentage was 12.9% in 132, 5-18 year-old obese children
[11]. There was statistically significant difference between
TSH levels of obese and normal weight group (p=0.002) and
between overweight and normal weight group (p=0.008).
This difference did not exist between overweight and obese
group. Similarly, Kumar et al. could not find any significant
difference between TSH levels of 20 overweight children
and 30 obese children [12]. These findings suggest that
increased body weight results in increased TSH levels; but
there is no relationship between the severity of obesity and
TSH level (Table II).

132 Ekinci et al
Thyroid hormones and BMI in children

Marmara Medical Journal 2015; 28: 129-134

Table II. Studies investigating relationship between obesity and
TSH
Obese
TSH↑

Overweight
Normal
TSH↑
weight TSH↑

Total

Grandone
et al. [9]

12.8%

-

-

938

Bhowmick
et al. [10]

11.7%

-

-

308

Mutlu et al.
[11]

12.9%

-

-

140

Kumar et
al. [12]

30%

20%

Ekinci et al.

11.9%

9.5%

50
1%

300

TSH↑: High level of thyroid stimulating hormone

In our study, correlation between BMI and TSH levels
was low but statistically significant. Knudsen et al. found
positive correlation between BMI and TSH also between
gaining weight during 5 years and progressive increase
in serum TSH levels [13]. Our results suggest a positive
correlation between weight gain and TSH levels as
confirmed by several studies [3,9,14]. In controversy Mutlu
et al. and Kumar et al., stated that TSH level and BMI did
not correlate significantly [11,12].
Autoimmune thyroiditis has been expressed as a
rare reason of elevated TSH in childhood obesity [4,15].
Dekelbab et al., detected 3% autoimmune thyroiditis in their
study with obese and non obese children with high TSH [5];
Grandone et al.’s study result was 7% in 938 obese children
and adolescents [9]; in our study none of the children were
positive for thyroid autoantibodies.
There are some hypothesis to explain the increase
of TSH in obesity. Mostly emphasised hypothesis is
proTRH production by leptin, hormone produced mostly
by adipocytes. Some researchers showed that leptin could
change hypothalamic TRH production [16,17]; TSH
secretion was regulated by hormones and transmitters such
as neuropeptide Y, alfa-MSH that regulated body weight
and satiety and also by aguti related peptide that innervates
hypophysiotrophic TRH neurons. These transmitters were
also affected by leptin [17,18]. Besides, it was shown that
TSH could stimulate leptin secretion by direct effect on
adipocytes. All these findings suggest that TSH levels, as
a result of obesity, reflect the change of energy balance in
obesity [19].

In obesity, free thyroid hormone levels might be elevated
as well as TSH levels. Although the reason is not clear
yet, thyroid hormone resistance may play role, or elevated
thyroid hormones, by increasing resting and total energy
expenditure can cause an adaptation process to decrease
energy that can be converted into fat [18,19]. In studies of
Reinehr [20] and Stichel et al. [4] fT3 level of obese group
was significantly higher than that of the control group, while
fT4 levels did not differ. Similarly in our study fT4 levels
did not differ between normal weight, overweight and obese
groups. Children with high TSH levels also had normal
fT4 levels. According to these data, it could be suggested
that fT4 and fT3 levels do not increase at the same level
for every case, and probably there are different hormonal
and environmental factors specific to every person that can
affect this relation.
With the increase of BMI, mean triglyceride, LDL and
total cholesterol levels were increased, while mean HDL
cholesterol level decreased significantly. Similarly, in a
study performed with overweight and obese children showed
higher triglyceride and lower HDL levels in obese children
[21]. Adiposity is associated with high blood lipid levels
and obese and overweight children are prone to increased
metabolic risk caused by dyslipidemia.
Analysis of the relationship between TSH and lipid
profile showed that in obese group, children with high TSH
had significantly higher mean triglyceride level (141.8 mg/
dl) than children with normal TSH levels (mean triglyceride
level=104.8 mg/dl) (p=0.028). We did not find such a relation
between TSH and triglyceride levels in overweight and
normal weight groups; as well we did not find any significant
relationship between total, LDL, HDL cholesterol and TSH
levels in any group. There are conflicting results about
relationship between elevated TSH level and lipid profile.
Beside studies showing no significant relationship [9, 20]
there are some studies that showed a relationship between
TSH and triglyceride, total and LDL cholesterol levels
[22,23]. So there is no agreement on this point. Thyroxine
treatment of obese children with moderately increased TSH
did not change their lipid profile [24] so disturbed lipid
profile may be the result of obesity but not of elevated TSH.
There is a disagreement about treatment of children with
mildly elevated TSH and normal total or fT4. In obese and
overweight children, mildly elevated TSH is frequently
seen but it is not absolute to lower TSH by giving thyroxine
treatment. There are different opinions but mostly accepted
one is that this condition in not the reason but the result
of obesity. Eliakim et al., showed that giving thyroxine
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treatment to obese children with mildly elevated TSH, did
not change their weight status and lipid profile [24]. As
shown in our study and in other studies by losing weight
TSH levels decreased significantly [9,20,25]. However
some studies found no relationship between weight loss
and normalization of TSH values [26,27]. Our current
knowledge does not support the use of thyroxine treatment
for elevated TSH in obese children [28,29].

9.

In our study, TSH levels of obese group were found to be
significantly higher than normal weight group and a similar
relation was also present between overweight and normal
weight groups. TSH levels did not differ significantly
between obese and overweight groups and there was no
relationship with elevated levels of TSH and the severity of
obesity. Obese and overweight children with elevated levels
of TSH do not need to be treated pharmacologically, losing
weight decreases TSH levels significantly.
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The evaluation of aortic elasticity in subclinical hypothyroidism
Subklinik hipotiroidide aort elastisitesinin değerlendirilmesi

Sevil ÖZKAN, Dursun DUMAN, Mehmet Ali TARIM, Refik DEMİRTUNÇ

Abstract

ÖZET

Objective: In this study we evaluated the elastic properties of
the aorta in patients with subclinical hypothyroidism and their
relation with left ventricular diastolic function by transthoracic
echocardiography.

Amaç: Bu çalışmada. subklinik hipotiroidili hastalarda aortun
elastikiyet özellikleri ve bunların sol ventrikül diyastolik
fonksiyonu ile ilişkileri transtorasik ekokardiyografik metod ile
araştırıldı.

Patients and Methods: Aortic transthoracic echocardiography
was performed and the aortic elasticity was evaluated using the
following parameters; strain, the beta index and distensibility.

Hastalar ve Yöntemler: Transtorasik ekokardiyografi
yapılarak aortun elastikiyet parametreleri olarak aortik strain, beta
indeksi ve distensibilite indeksine bakıldı.

Results: There was significant difference in terms of aortic
strain (5.79% vs. 9.45% p <0.001) and distensibility (4.64 versus
3.02 10-3.cm2. dyn-1, p <0.005) between the control group and
patients with subclinical hypothyroidism group. In the subclinical
hypothyroidism group the average mitral early diastolic velocity
(E), (p <0.05) were significantly lower than the mean mitral
diastolic flow velocity / mitral late diastolic flow velocity (E / A)
(p <0.01) observed in the control group, and higher than the mean
mitral late diastolic flow velocity (A) and isovolumetric relaxation
time (IVRT) (P <0.05) in the control group.

Bulgular: Kontrol grubu ve subklinik hipotiroidili hasta grubu
arasında aortik strain (sırasıyla %9,45’e karşı %5,79, p<0,001)
ve distensibilite (4,64’e karşı 3,02 10-3.cm2.dyn-1, p<0,005)
yönünden anlamlı farklar vardı. Subklinik hipotiroidi grubunda
mitral erken diyastolik akım hızı (E) ortalaması (p< 0,05), mitral
diyastolik akım hızı/ mitral geç diyastolik akım hızı (E/A) (p<0,01)
kontrol grubu ortalamasına göre anlamlı olarak düşük, mitral geç
diyastolik akım hızı ortalaması (A) ve izovolümetrik relaksasyon
zamanı ( IVRZ) (p< 0,05) kontrol grubu ortalamasına göre yüksek
bulundu.

Conclusions: In patients with subclinical hypothyroidism
an increase in the aortic stiffness was observed. The diastolic
dysfunction observed in subclinical hypothyroidism is mainly
responsible for the increase in the aortic stiffness.

Sonuç: Subklinik hipotiroidili hastalarda aortik stiffness’de
artış gözlenmektedir. Subklinik hipotiroidili hastalarda gözlenen
diyastolik fonksiyon bozukluğundan esas olarak aortik stiffness
artışı sorumlu olabilir.

Keywords: Aortic stiffness, Subclinical hypothyroidism, Left
ventricular diastolic dysfunction

Anahtar kelimeler: Aortik stiffness, Subklinik hipotiroidizm, Sol
ventrikül diyastolik disfonksiyonu
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Subclinical hypothyroidism (SCH) is defined as thyroid
dysfunction consisting of normal serum thyroid hormone
levels and high thyroid stimulating hormone (TSH)
[1.2]. The frequency of SCH varies between 4-10%, and
incidence increases with age [3]. Chronic autoimmune
thyroiditis (Hashimoto’s thyroiditis) has been identified
in the etiology of 55% of SCH cases. Other common
causes include thyroid ablation with radioactive iodine,
135
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partial thyroidectomy, antithyroid drugs, and external
radiotherapy, drugs such as amiodarone and lithium,
radiocontrast agents and insufficient thyroid hormone
replacement therapy in overt hypothyroidism [4]. Several
epidemiological studies have reported that SCH may be a
cardiovascular risk factor and increase the risk of aortic
atherosclerosis and myocardial infarctions [5]. While some
studies [5-7] have determined a relationship between SCH
and coronary artery disease, other studies [8.9] have failed
to do so.
Aortic stiffness represents the mechanical tension and
elasticity of the aorta wall. Several studies have shown that
hypertension, diabetes, atherosclerosis, Marfan syndrome,
smoking and aging increase aortic stiffness. Aortic elasticity
is closely associated with cardiovascular mortality [10].
Aortic distensibility (AD) and aortic strain (AS) constitute
the elastic properties of the aorta and reflect aortic stiffness
[11,12]. The evaluation of the mechanical properties of the
aorta by non-invasive method provide great benefits for the
early diagnosis of atheroma [13] and increased aortic stiffness
or decreased distensibility are widely used as an indicator
of atherosclerotic involvement of the vascular system [14].
The objective of our study is to determine aortic stiffness
parameters by means of transthoracic echocardiography in
subclinical hypothyroidism patients and compare them with
the group with normal thyroid function tests.

Patients and Methods
A total of 38 newly diagnosed patients with subclinical
hypothyroidism admitted to the internal medicine outpatient
clinics of Haydarpasa Numune Training and Research
Hospital and a control group consisting of 20 healthy people
with normal thyroid function tests were included in this
prospective study.
Patients with history of hypertension, diabetes mellitus,
hyperlipidemia, a history of acute coronary syndrome
in the last six months, heart valve disease, congenital
heart disease, left ventricular dysfunction (left ventricular
ejection fraction <50%), inflammatory disease, kidney
and liver disease, use of drugs that affect thyroid hormone
levels (propylthiouracil, methimazole, glucocorticoids,
lithium, amiodarone, propranolol, radioiodine therapy),
hypothyroidism and hyperthyroidism history, thyroid
surgery, undergoing pregnancy, pituitary and hypothalamic
disease, a history coronary artery disease or a positive
exercise electrocardiography or positive perfusion
test, arrhythmia, aortic vascular disease, hypertrophic
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cardiomyopathy, malignancy, congestive heart failure.
previous history of stroke, intermittent claudication,
chronic obstructive pulmonary disease, smoking, use of oral
contraceptives or estrogen replacement therapy, and with
insufficient echocardiography image were excluded from
the study.
All patients were informed about the study and informed
consent was obtained from them. The study was approved
by the local ethics committee.
The normal range of thyroid function tests and thyroid
stimulating hormone (TSH) in our center were as follows:
0.27 to 4.20 IU / ml for TSH, 1.80 to 4.60 pg / ml for free
T3 (FT3) and 0.93 to 1.70 ng / dl for free T4 (FT4). SCH
was defined as a value of TSH> 4.94 IU/mL, with normal
free hormone levels. Blood samples after 12 hours of fasting
were collected from all cases and total cholesterol (mg / dL),
triglycerides (mg / dL), high density lipoprotein cholesterol
(HDL-cholesterol) (mg / dL), low density lipoprotein
cholesterol (LDL-cholesterol) (mg / dl), serum TSH (IU /
ml). FT3 (pg / ml), FT4 (ng / dl), alanine aminotransferase
(ALT) (U/L), aspartame aminotransferase (AST) (U/L) and
creatine kinase (mg / dl) were measured. The measurement
of the parameters was performed in the central biochemistry
laboratory of Haydarpasa Numune Training and Research
Hospital, using “Roche Modular System E-170” (Japan)
device. The height and weight of the patient was measured
and body mass index (BMI) was calculated as the ratio
of weight to height squared (kg / m2). The patients’ blood
pressure was measured with sphygmomanometer before the
echocardiography.
Transthoracic echocardiography
Transthoracic echocardiography examination was performed
by ESAOTE 7000 CFM color Doppler echocardiography
device using 2.5-3.5 MHz transducer 78 on all the cases in
the patients and the control group in left lateral decubitus
position. All echocardiographic measurements were
carried out in three consecutive cycles and their average
was taken. M-mode recordings were performed with 50
mm / sec and the Doppler recordings with 100 mm / sec
velocity, M-mode measurements and conventional Doppler
measurements, deceleration time (DT), isovolumetric
relaxation time (IVRT), mitral early diastolic flow time (E),
mitral late diastolic flow time (A) transmitral flow velocity
ratio (E / A) were performed according to the American
Echocardiography Society proposals [15]. In order to
calculate aortic tension and distensibility, systolic and
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diastolic diameters of the ascending aorta were measured
with M-mode echocardiography approximately 3 cm above
the aortic valve in parasternal long axis [16]. The systolic
diameter of the aorta was measured at the point of maximum
forward movement of the aorta and the diastolic diameter
was measured on the area corresponding to the peak of the
QRS complex in the electrocardiogram. Measurements were
repeated during three cardiac beats and the average value
was taken.
Calculation of aortic elasticity parameters namely aortic
strain, the beta index and distensibility [17] were included.
The following formulas were used in the calculation of the
parameters:
Aortic Strain (%) = (systolic diameters - diastolic
diameter) x 100 / diastolic diameter

lower compared to the control group (p <0.01) (Table I). A
significant difference was found between SCH patients and
control group in terms of aortic strain (5.79% vs. 9.45% p
<0.001) and distensibility (4.64 versus 3.02 10-3.cm2.dyn1, p <0.005). In the subclinical hypothyroidism group the
average mitral early diastolic velocity (E), (p <0.05) were
significantly lower than the mean mitral diastolic flow
velocity / mitral late diastolic flow velocity (E / A) (p <0.01)
observed in the control group, and higher than the mean
mitral late diastolic flow velocity (A) and isovolumetric
relaxation time (IVRT) (p <0.05) in the control group
(Table II).
Table I. The findings of aortic strain and distensibility in the control
and subclinical hypothyroid group
SCH group
(n=38)

Beta index = IN (systolic / diastolic pressure) / aortic
strain
Distensibility (cm² / dyne -1) = 2 (aortic strain) / (systolic
pressure-diastolic pressure)
Statistical evaluation
For statistical analysis of the results obtained in the study
SPSS Statistical Package for Social Sciences (SPSS) for
Windows 10.0 program was used. When evaluating the study
data in addition to descriptive statistical methods, (mean,
standard deviation) for the comparison of quantitative
parameters with normal distribution Student’s t test was used
and comparison of parameters without normal distribution
Mann-Whitney U test was used. Pearson correlation test
was used to examine the relationship between parameters.
Results were evaluated in the 95% confidence interval and
p <0.05 level.

Results
A total of 38 patients diagnosed with subclinical
hypothyroidism and 20 people with normal thyroid
function tests and lipid profile were enrolled in the study
group. Normal distribution of age and gender groups was
established between groups. The mean age of the patients
was 41.29 ± 12.82 years. Among 38 patients with subclinical
hypothyroidism 8 were men (20%) and 30 women (80%)
and out of 20 cases in the control group 4 were men
(20%) and 16 women (80%), respectively. There was no
statistically significant difference between the groups in
terms of age (p <0.05). The average level of aortic strain
and distensibility of the SCH group was found significantly

Control group
(n=20)

Aortic strain (%) 5.79±4.10

9.45±3.24

t:-3.454
p:0.001**

Distensibility
(cm²/dyn/10³)

4.64± 1.50

t:-2.898;
p:0.005**

3.02±2.25

**p value of p< 0.01 was considered as statistically significant. t: Student’s t test
SCH: Subclinical hypothyroidism

Table II. The clinical and echocardiographic findings in SCH and control
SCH (n=38)

Control (n=20)

Age (year)

42±15

38±6

t:1.533; p:0.131

E(m/s)

7.18±2.32

8.30±1.26

A(m/s)

6.68±2.34

6.20±1.15

t:-1.993;
p:0.050*
U:255.5;
P:0.037*

E/A

10.05±4.12

13.95±4.47

IVRZ(ms)

102.89±29.90

88.15±19.73

DT(ms)

159.55±42.84

147.65±35.97

t:-3.327;
p:0.002**
t:1.985;
p:0.050*
t:1.060; p:0.294

ASD(mm)

28.82±3.96

29.19±4.47

t:-0.320; p:0.750

ADD(mm)

26.14±4.08

25.88±4.38

U:354.5;
P:0.676
t:11.919;
p:0.001**

TSH(µIU/ml) 7.78±2.60

2.30±0.81

* p value of p<0.05 was considered as statistically significant
** p value p<0.01 was considered as statistically significant
t: Student’s t test. U: Mann Whitney U test.
P: Pearson correlation test. SCH: subclinical hypothyroidism. E: mitral
early diastolic velocity (E). A: mitral late diastolic flow velocity (A). E/A:
mitral early diastolic velocity / mitral late diastolic flow velocity (E / A).
IVRZ: isovolumetric relaxation time. DT: deceleration time. ASD: systolic
diameters ADD: diastolic diameter. TSH: thyroid stimulating hormone
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A 47.6%. statistically significant negative correlation
was found between age and distensibility (p <0.01). A
statistically significant positive correlation of 37.1% was
found between E and distensibility (p <0.05). A statistically
significant relationship between distensibility and A, E /
A was found (p> 0.05). A statistically significant negative
correlation of 43.2% was found between distensibility
and IVRT (p <0.01). A statistically significant negative
relationship between distensibility and DT delay time (DT)
of 39.7% was found (p <0.05). No statistically significant
correlation between distensibility and ASD, ADD and
TSH levels was found (p> 0.05). A positive statistically
significant correlation between FT3 and distensibility,
at the level of 34.5% was found (p <0.05). There was no
statistically significant relation between distensibility and
sT4 (p> 0.05) (Table III).
Table III. Correlations of distensibility
Distensibility
r

p

Age (year)

-0.476

0.003**

Aortic Strain

0.913

0.001**

E(m/s)

0.371

0.022**

A(m/s)

0.070

0.677

E/A (m/s)

0.160

0.336

IVRZ(ms)

-0.432

0.007**

DT(ms)

-0.397

0.013*

ASD (mm)

-0.160

0.337

ADD (mm)

-0.187

0.262

TSH(µIU/ml)

-0.224

0.176

*p value of p<0.05 was considered as statistically significant
**p value p<0.01 was considered as statistically significant
r: Pearson correlation coefficient
SCH: subclinical hypothyroidism. E: mitral early diastolic velocity (E). A:
mitral late diastolic flow velocity (A). E/A: mitral early diastolic velocity /
mitral late diastolic flow velocity (E / A) . IVRZ: isovolumetric relaxation
time. DT: deceleration time. ASD: systolic diameters ADD: diastolic
diameter. TSH: thyroid stimulating hormone

Discussion
The results of this study indicated that in patients with
subclinical hypothyroidism, through the transthoracic
echocardiography, which is a noninvasive diagnostic
method, the aortic distensibility, which is the indicative
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of the aortic stiffness, is decreased and the aortic stiffness
is increased, and the aortic elasticity parameters are the
strongest predictor of left ventricular diastolic function.
Cardiovascular system is one of the major systems affected
by thyroid hormone. The most important changes observed
in the cardiovascular system in patients with hypothyroidism
are increased vascular resistance, diastolic dysfunction,
reduction of cardiac preload and decreased systolic
function [12]. In a study conducted by echocardiography,
isovolumetric relaxation time was found to be longer in
patients with subclinical hypothyroidism [13]. In different
studies, an increase was observed in coronary artery disease
and cardiovascular mortality in SCH patients [18.19]. The
reduction in myocardial contractility and heart rate in SCH
patients leads to a decreased cardiac output and exercise
tolerance. In addition, in these patients an increase in the
systemic vascular resistance and extracellular volume and
diastolic dysfunction as a result of endothelial dysfunction
develops [20]. The diastolic function in SCH patients was
assessed by Biondi and friends for the first time with Doppler
echocardiography and myocardial relaxation anomalies were
found. Following 6 months thyroid replacement therapy in
these patients a normalization of IVRZ and decrease of E /
A ratio was found [21]. In a prospective study conducted
by Niafar et al evaluating cardiac functions in SCH women
and healthy subjects it was found that SCH could lead to the
left ventricle diastolic dysfunction [22]. There is evidence
that shows the negative effects of increased stiffness of large
arteries on cardiovascular outcomes [17]. In the Framingham
study, the baseline and 20 years follow up increase of pulse
pressure as marker of large artery stiffness, was strongly
associated with coronary artery disease risk in elderly and
middle-aged population without clinical history of coronary
artery disease [23].
Aortic stiffness is a predictor of all-cause mortality in
cardiovascular disease independent of other risk factors such
as age and diabetes. Many methods have been described in
the evaluation of arterial stiffness. These techniques vary
from quite a simple process such as brachial pulse pressure
measurements which can be assessed by cuff to more detailed
and complex techniques which may require hardware
such as pulse wave velocity variables, determination
of aortic impedance and aortic elastic coefficient. The
measurement of pulsatile variability of the diameter of the
aorta using an ultrasound catheter and invasive procedures
provides information on aortic elasticity [24]. The pulsatile
distensibility and variability of aorta can be assessed using
a noninvasive method such as echocardiography [25].

Marmara Medical Journal 2015; 28: 135-141

Increased arterial stiffness in fact is an important indicator
of vascular aging [26].
Many studies have reported that hypertension and diabetes
decreased aortic strain and distensibility. How hypertension
and diabetes induce an increase in aortic stiffness is not
known. However, a possible mechanism; hypertension
generates high pressure in the arterial wall leading to a
number of structural changes and atherosclerosis. Diabetes
causes the accumulation of glycosides in the arterial wall
which are believed to form arteriosclerosis. Regardless of
the mechanism, aortic vascular stiffness is related with high
mortality in patients with diabetes mellitus and hypertension
[11].
The cardiovascular disease risk is more significant
in clinical hypothyroidism than the SCH [27]. Some
observational studies [28,29] have shown an increased risk
of coronary heart disease in patients with SCH. But the
results of other studies [30,31] have shown that the increased
coronary heart disease risk is not substantial. In SCH patients
atherosclerosis risk factors such as hypertension, increased
C-reactive protein levels, and changes in the coagulation
system, endothelial dysfunction, and increased arterial
stiffness and thermogenic lipid profile are also present [32].
Dyslipidemia may cause some changes in the elasticity
of the arterial wall [28]. Several studies have shown a
relationship between SCH and atherogenic lipid profile
[33,34]. When compared with euthyroid patients, elevated
serum triglycerides and LDL-C levels have been reported in
SCH patients [35]. In our study, in order to evaluate aortic
stiffness and distensibility, transthoracic echocardiography
has been performed in 38 SCH patients and 20 patients
with normal thyroid function tests. Patients without
history of factors that would affect aortic stiffness such as
hypertension, hypercholesterolemia, diabetes, coronary
artery disease, cerebrovascular disease, liver disease and
renal failure have been selected. There was no statistically
significant difference between the SCH and control group in
terms of age (p> 0.05).
We found that by using non-invasive diagnostic methods
aortic distensibility and aortic strain level in SCH patients
were significantly lower than the control group. In studies
conducted before it has been found that SCH affects left
ventricular diastolic dysfunction and arterial stiffness
[36,21]. Statistically, a significant negative relationship
between distensibility and age and IVRT and a significant
positive relationship between aortic strain and E was found
(p <0.01). (Table III).
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In a study conducted by Mishra et al. echocardiography
findings of SCH patients and control group were compared
[37]. The results were similar to our study. The mean IVRZ
and A was found higher and E/A ratio lower in SCH patients
respectively (p <0.05). After a year of hormone replacement
therapy, an improvement in the left ventricular diastolic
function has been found in patients with SCH [37]. In a study
investigating the effect of low dose L-thyroxine therapy for
left ventricular diastolic function in SCH patients, the E and
E / A ratio were found lower in the SCH patients compared
to the healthy control group [38].
The positive effects of thyroid replacement therapy on
arterial stiffness in patients with SCH have been shown in
several studies. In a study evaluating myocardial reserve and
arterial stiffness, arterial stiffness was observed to decrease
following six months of treatment [39].
Several studies have shown that arterial stiffness is a
major cause of cardiovascular complications. The presence
of atherosclerotic lesions in the aortic wall may contribute
to decreased elasticity of the ascending aorta. Therefore,
the degradation of the arterial blood vessel elasticity
can facilitate the formation of atherosclerosis [40]. In a
recent study, it was reported that SCH associated with
left ventricular diastolic dysfunction and arterial stiffness
may be a risk factor for cardiovascular events [41]. In the
study conducted by Yurtdaş et al. the aortic elastic features
were investigated using tissue Doppler imaging; aortic
distensibility in patients with SCH was statistically lower
than euthyroid patients (p <0.001) and aortic stiffness index
was significantly higher in patients with SCH (p <0.001)
[42]. In this study, similar to ours it was shown that stiffness
index is high in patients with SCH and aortic distensibility is
lower than the control group.
Masaki et al. in their study showed that SCH associated
with left ventricle diastolic dysfunction and arterial stiffness
may increase cardiovascular events [41]. In our study, the
aortic strain and distensibility of SCH was found to be lower
than the control group.
In conclusion, our study has shown that SCH is associated
with left ventricular diastolic dysfunction and decrease
in the elastic properties of the aorta. The aortic stiffness
evaluated by means of echocardiography is increased in
patients with SCH. An indicator of early vascular aging,
arterial stiffness, can be easily measured by non-invasive
transthoracic echocardiography. It is a method that can be
easily assessed and provide more intensive treatment of
risk factors therefore reducing cardiovascular diseases and
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mortality. The reduction of the elastic properties of the aorta
may play a causal role in the development of increased
afterload and left ventricle diastolic dysfunction. The aortic
elasticity parameters measured by non-invasive methods
may be useful in early prevention and prediction of the risk
of cardiovascular disease. However, prospective studies
with more patients are needed.

Limitations of the study
The small number of SCH patients and control group and
the lack of TSH levels or subgroup analysis are the main
potential limitation to our study. Therefore, long-term
prospective studies including a larger number of patients are
needed.
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Abstract

ÖZET

Objectives: The aim of this study is to reveal the tendencies of the
researches on medical education in Turkey in terms of instruction
levels that the researches took place, methodological dimensions
and instructional activities conducted in the researches.

Amaç: Bu araştırmanın amacı, Türkiye’de tıp eğitimiyle ilgili
yapılmış çalışmaları; çalışmaların yapıldığı öğretim basamakları,
yöntemsel boyutları ve çalışmalarda uygulanan öğretimsel
faaliyetler açısından inceleyerek araştırmalardaki eğilimleri ortaya
koymaktır.

Materials and Methods: The sample of the study was
composed of researches published in medical journals indexed in
ULAKBIM National Database and in PubMed Database between
2000 and 2014. Within this context, the total number of papers
was 214. These papers were examined through Medical Education
Publication Classification Form (MEPCF) conducting content
analysis.
Results: As for the results, the participants of most of the
studies were the students who were about to graduate. It was
observed in the researches that quantitative research method was
used most; questionnaires were the most used data collection tool;
and instructional activities related to curriculum development and
evaluation were used frequently.
Conclusion: The results are considered to help the researchers
see the trends and tendencies in medical education and assess the
field of medical education from different perspectives.
Keywords: Medical education, Research trends, Content analysis

Gereç ve Yöntem: Araştırmanın örneklemini 2000-2014
yılları arasında yayınlanmış ULAKBİM ulusal veri tabanında
dizinlenen tıp bilimleri dergileri ile PubMed veri tabanı tarafından
taranan uluslararası yabancı dergilerde yayınlanmış Türkiye
adresli çalışmalar oluşturmaktadır. Bu kapsamda 214 makaleye
ulaşılmıştır. Çalışmalar Tıp Eğitimi Yayın Sınıflandırma Formu
(TEYSF)’na göre incelenmiştir. Araştırmada içerik analiz yöntemi
kullanılmıştır.
Bulgular: Sonuçlara göre çalışmalar en çok mezuniyet öncesi
öğretim basamağında gerçekleştirilmiştir. İncelenen çalışmalarda
yaygın olarak nicel araştırma yönteminin uygulandığı, veri toplama
aracı olarak genellikle anketlerden yararlanıldığı ve program
geliştirme ve değerlendirme konulu öğretimsel faaliyetlerin sıklıkla
tercih edildiği görülmüştür.
Sonuç: Elde edilen sonuçların tıp eğitimindeki eğilimlerin
görülmesine, araştırmacıların farklı açılardan tıp eğitimi alanını
değerlendirmesine yardımcı olacağı düşünülmektedir.
Anahtar kelimeler: Tıp eğitimi, Araştırma eğilimleri, İçerik
analizi
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Introduction
The effort to train doctors who help people stay healthy
brings about different approaches over time. This effort is
also the chief aim of medical education [1]. In the science of
medicine having 5000-year history, recent radical changes
and different opinions about how the medical education
should be arouses interest[2, 3].The beginning of the use of
technology in educational settings has given a new impulse
to medical education [4].Moreover, some modifications are
made in educational systems, duration of the training and
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curriculum in order to offer contemporary approaches to
patients and equip doctors with up-to-date knowledge[5].
These modifications and searches can be considered as an
effort to train more qualified doctors. The notion of training
doctors in accordance with the needs of the country requires
the problems about medical education to be solved. This
requirement increases the importance of researches on
medical education [6].
There are different implementations about medical
education both in Turkey and in the world. Although the
duration and structure show variety depending on the country,
medical education is usually composed of three stages; pregraduate, post-graduate and continuing education[7].The
education given in the faculties in bachelor degree is called
pre-graduate medical education. The aim of pre-graduate
education is to train and equip the students who study at
faculties and would be general practitioners after graduation
so that they could meet the needs of public [8]. It also
has three stages; pre-clinical, clinical and transition to the
career [9]. In post-graduate education, it is aimed to provide
education of evidence-based medicine, ethics, patient rights
and health policies, which could help candidate specialist
physicians offer an effective health service, and studies for
this goal are conducted [10, 11]. It can be stated that it is
important for general practitioners and specialist physicians
to be aware of novel developments, especially today
with rapid changes in medicine. In continuing education,
educational activities especially including sharing of new
developments and experiences are organized, and it is
known that physicians show great interest in these activities
[12].Here, it may be necessary to differentiate between postgraduate education and continuing education. Post-graduate
education provides opportunity to get an academic degree.
However, in continuing education, the purpose is to gain
new knowledge and skills [13].
Beside the differences in duration and structure of
education, the roles of teachers and learners are changing[14].
As a result of these differences and the development in
educational sciences, it can be expressed that education
models in medical education vary. Moreover, in order
for the changes to be successful, there are some factors
such as characteristics of students and the field where the
changes are applied that should be considered in addition
to the accuracy of the model [15]. The foundation of new
medical faculties and the fact that these faculties determine
their teaching applications by imitation or trial-error make
it difficult to reach the targeted learning outputs [5].The
changes in medical education can be revealed by researches
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investigating this process. Therefore, it is important to track
the researches in medical education and the results of these
researches. Such studies can be seen in literature [15].
When the studies about medical education is examined,
the study of Dimitroff and Davis is remarkable. Examining
the articles published between 1975 and 1994, the authors
state that 773 out of 3689 papers are about the medical
education [16]. It is emphasized as a result of the study
that the most studied instructional activities are curriculum
evaluation and student assessment. It is also stated that
observations, tests and questionnaires are commonly used
data collection tools [16]. In a similar study published in
2004, it is stated that although there are different studies
on medical education, the dominant instructional activities
are curriculum development, individual characteristics
of students, and assessment and evaluation[17]. Besides,
Lifshitz expresses that the most commonly studied
instructional activities are learning characteristics of
adults, the importance of individual differences, and new
educational techniques [18]. In another study examining
the researches on medical education which was published
between 1988-2011 in Europe and USA, it is observed
that the most commonly studied instructional activities
are assessment and evaluation, communication skills, and
problem-based learning[19].
Although there are studies aiming at determining the
tendencies in the field of medical education in a variety of
countries, the authors of this study could not find any study
examining the tendency in medical education in Turkey.
Therefore, it is considered that revealing the tendencies of
researches conducted in Turkey by examining them in terms
of form and content will contribute to the field. Furthermore,
the multi-dimensional examination of the researches will
contribute to the researchers in medical education. This study
aims at revealing the general tendencies and descriptive and
methodological dimensions of medical education researches
that could be accessed through international journals in
PubMed database until 2015 and medical journals indexed
in ULAKBIM national database.

Material and Methods
With the aim of determining the tendency in the field
of medical education, studies between 2000 and 2014
in Turkey were analyzed in terms of content. In content
analysis, studies or texts are summarized and categorized
in accordance with some rules, and this technique allows
repeatable objective implications [20].This approach was
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used in order to analyze the studies deeply and to examine
the data in categories within the scope of this study.Content
analysis is also used to describe a situation as it was in the
past or as it is currently [21]. The technique of content
analysis makes it possible to interpret the numbers which are
obtained by transforming the data[22].Within this context,
content analysis was used within the aims of the study in
compliance with the relevant literature [16, 17, 19].
The Scope of the Study
The scope of the study is composed of researches on medical
education in Turkey between 2000 and 2014. Within this
context, this study involves medical education researches
conducted in Turkey and published in international journals
in PubMed database and medical journals indexed in
ULAKBIM national database until 2015. The following
questions are tried to be answered:
1) Which instructional levels do the researches involve and
what is the yearly distribution of these researches?
2) What is the distribution of researches on medical
education by the field of application?
3) In researches on medical education;
a) Which methods are widely used?
b) Which data collection tools are widely used?
c) Which data analysis techniques are widely used?
4) What is the distribution of the themes investigated in
researches on medical education?
5) Which variables (subjects) are investigated in researches
on medical education?
Data Collection
The search and selection criteria were specified by the
authors to determine the researches to be involved in this
study. Within this context, the journals within the scope
of this study and the researches on medical education in
these journals were determined. The search was conducted
in ULAKBIM national database and PubMed database by
using “tıp eğitimi” and “medical education” as keywords,
and the relevant researches were accessed. Differently
from ULAKBIM, the search on PubMed was conducted
by selecting Turkey in the location filter. The search was
also conducted in the journals’ issues in the past 15 years
separately in case there could be other researches than the
ones available in ULAKBIM. Thus, the content validity of
the study was tried to be ensured.
In order for the studies accessed during the search to be
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involved in this study, they were required to be conducted
in at least one of three stages; pre-graduate, post-graduate,
and continuing education. Moreover, studies investigating
problems and themes such as assessment and evaluation,
curriculum development, individual differences in learning,
technology-assisted education, etc. were included in the
study. The data collection process can be seen in Figure 1.As
a result of the search, 255 studies were accessed, but 41 of
them were not within the scope of this study.
The yearly distribution of journals and researches
examined in this study is presented in Table I. The studies
obtained were recorded on Medical Education Publication
Classification Form (MEPCF) which was designed in parallel
with the research question by utilizing the Educational
Technologies Publication Classification Form [23].The data
were recorded electronically after the studies were examined
by three authors separately with the aim of ensuring the
reliability and internal validity. The data recorded by the
authors were compared, and those that had differences were
examined again to ensure the internal validity.
Data Analysis
Two hundred and fourteen studies related to medical
education were examined in terms of publication type,
instructional level, field of application (department),
method, data collection tool, data analysis method, and
instructional activities. The studies examined were recorded
on MEPCF, and the MEPCFs were transformed into tables
by a computation table software. The data obtained were
analyzed using descriptive statistical techniques (percentage,
frequency). The data are presented in tables and graphs in
findings section in accordance with the research questions.

Results
Instructional Levels of the Studies and Their Yearly
Distribution
When the studies on medical education were examined,
it was observed that the majority of the researches were
conducted in pre-graduate level(n=139). It was followed
by post-graduate (n=53) and continuing education (n=48).
It was also observed that the number of studies conducted
in the last 7 years (n=140) was nearly twice as high as the
number of studies in the first 8 years (n=74). The distribution
of studies in terms of instructional levels can be seen in
Figure I. Lastly, an increase in all instructional levels in
recent years was determined.
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Widely Used Data Collection Tools
When the widely used data collection tools and their
yearly distribution were examined, it was observed that
questionnaires (n=108), achievement tests with open-ended
or multiple-choice questions (n=50) and attitude tests (n=24)
were used usually. It was determined that the least used tools
were observation and interview forms. These rarely used
forms were not utilized especially until recently.
Widely Used Data Analysis Methods
Figure I. Data collection process of the research

When the data analysis methods of the studies and their
yearly distribution were examined, it was observed that
quantitative data analysis techniques were used more
frequently than qualitative ones.
It was seen that 46.73% of the studies preferred to use
descriptive analysis, which is a quantitative method. The
least frequently used analysis technique was determined to
be descriptive analysis (1.87%) which presents data clearly
and remarkably and usually uses direct quotations. 201 out
of 214 studies examined within this study used at least one
data analysis method. The reason why this number is high is
that more than one data analysis technique was used in some
studies examined.

Figure II. Instructional levels focused on researches and their
yearly distribution

The Distribution of Studies in terms of Field of
Application
Ninety out of 214 studies were determined not to be
classified into a specific department; instead, they were
categorized as “Whole Faculty / General”. Moreover,
the most common fields of application were “Medical
Education”, “Emergency Medicine”, “Pharmacology” and
“Family Practice”. No study involving “Histology and
Embryology” and “Biostatistics” was found.
In the Researches on Medical Education
Widely Used Research Methods
One hundred and sixty-nine out of 214 studies were
determined to use quantitative methods. It was followed
by literature review (n=26), mixed (n=10) and qualitative
(n=9). It was also determined that qualitative and mixed
methods were not used in the early years but were started to
be used in the last 10 years.

Widely Investigated Themes in Studies on Medical
Education
It was observed in the studies that the most commonly
preferred instructional activities were curriculum
development and evaluation (n=86), assessment and
evaluation (n=35) and instructional design (n=35). Some of
the studies focused on more than one instructional activities;
therefore, it is normal for the total number of instructional
activities to be higher than 214, which is the number of
studies examined in this study. There are studies less in
number that focused on individual differences in learning
(n=14) and technology-assisted education (n=13). Moreover,
it was observed that studies on technology-assisted learning
and individual differences in learning were started to be
conducted in the last ten years.
Subjects of Medical Education Investigated in Medical
Education Researches
The distribution of variables investigated in researches
within the scope of this study in terms of instructional levels
is presented in Table II. The most commonly investigated
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variables were determined to be academic achievement
(n=45), program competency (n=45), the effectiveness of
education (n=37), attitude (n=35) and expectation (n=32).

The motive to prefer (n=3), procedure skills (n=3) and the
number and profile of instructor (n=5) were among the least
commonly investigated variables.

Academic Achievement

Skill Development and
Conceptual Competency

Expectation

Individual Characteristics

The Number and Profile of
Educatiors

Educational Setting

Effectiveness of Education

Patient Rights and
Resposibility of Doctors

Measurement Tool

Content and Duration of
Program

Program Competency

Procedure Skills

Procedure

Use of Technology

Reason of prefering

Attitude

Applicability

Table II. Widely investigated medical education subjects and related problems
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Total
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8
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9

5

15
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7

7

5

45

3

14

7

3

35

9

Instructional
Level

When Table II is examined in terms of instructional
levels, it is seen that the number of studies investigating such
variables as attitude and expectation in pre-graduate level are
higher than post-graduate and continuing education levels.

Discussion
In this study, 214 researches conducted in Turkey and
published in journals that indexed in PubMed and ULAKBIM
databases between 2000-2014 were investigated in terms of
instructional level, field of application, research method,
data collection tool, data analysis method, and instructional
activities and variables.
During the study, it was realized that the number of
articles has increased considerably in the last five years. This
situation may result from the fact that medical education
departments in Turkey are relatively new. It is widely known
that the number of studies focusing on medical education
around the world has been increasing in recent years [24].
Medical Education Departments play an important role in
the accreditation of medical education, and in recent years,
postgraduate education has started to take place in these

departments. It can be stated that these advancements lead to
new researches to be conducted. When the researches were
examined in terms of instructional level, it was determined
that the highest number of articles was in the “pre-graduate”
level, followed by “post-graduate” and “continuing
education”, respectively. As a matter of fact, it was also
expressed in the literature that a higher number of articles
are published in pre-graduate level than post-graduate and
continuing education [25]. It is stated that this situation
results from the difference between teaching of courses in
basic sciences and clinical sciences [25].It is known that
assessments are conducted periodically in this instructional
level since it is important to determine how well the content
and goals are acquired. However, the lack of feedback from
the trainings given within the scope of continuing education
can be a reason why the number of studies focusing on this
instructional level is so low [5].Another reason of the high
number of studies focusing on pre-graduate level is the effort
to give a comprehensive education despite the individual
differences [25].Some researches on post-graduate level are
known to be conducted with the aim of learning about the
contemporary medicine literature [26].
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When the articles were examined in terms of field of
application, it was observed that the number of articles
categorized as “Whole Faculty / General” were higher than
the others. The need of a collaboration between different
departments to teach new approaches and concepts in
medical education has brought about a necessity to conduct
studies especially not focusing on a single department [27].
The high number of studies conducted in pre-graduate
education can be a reason of the high number of studies
categorized as “Whole Faculty / General”. Other widely
preferred fields of application were “Medical Education”,
“Emergency Medicine”, “Pharmacology” and “Family
Practice”. The active roles of departments of medical
education in the integration of novelties in medicine and
educational sciences into the medical curriculum may
result in the high number of studies conducted in the field
of Medical Education[5]. Studies of medical education in
Emergency Medicine and Family Practice may be viewed
as a result of standardization efforts of the education given
in these fields[28, 29]. The relation of Family Practice
with many branches may be a reason for preference in the
publications on medical education.
When the studies were examined in terms of methods,
it was observed that quantitative studies had the highest
number, followed by review studies. The least preferred
were mixed and qualitative methods. Indeed, it is stated in
the literature that quantitative methods are more preferred
in medical education researches [30].Easy data collection
process and the generalizability of findings can be some of
the reasons why quantitative method are preferred so much.
However, qualitative methods have been stepping forward
recently because they give more comprehensive and deeper
results although quantitative methods have the ability to be
generalizable [31,32].It can be stated that the use of mixed
methods (using both quantitative and qualitative methods)
can make it possible to reach more reliable findings.
When the data collection tools of the studies were
examined, it was observed that the majority of studies
used “questionnaires” and “achievement tests” while the
“observation” and “interview form” were the least used tools.
Similar results are easily found in the literature. Examining
the data collection tools in studies focusing on problembased teaching in Turkey, Tosun and Yaşar expressed that
questionnaires and achievement tests were used frequently.
However, in the same research, it was found that interview
forms, questionnaires and achievement tests were used
frequently in studies conducted abroad [33]. The majority of
the studies examined in this research preferred quantitative
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methods; therefore, the widely use of questionnaires and
achievement tests as data collection tool is normal.
It was found out that descriptive and predictive analysis of
techniques of quantitative methods, were used in the studies
examined. However, the use of interview, questionnaire and
observation form is expressed to be increasing because of
the growing popularity of case studies as a research design
in medical education researches [34].The widely use of
questionnaire and achievement tests may have required the
descriptive or predictive analyses to be conducted in the
researches frequently.
When the studies were examined in terms of instructional
activity applied, it was observed that curriculum development
and evaluation was conducted most. It was followed
by assessment and evaluation, and instructional design,
respectively. The low number of studies focusing on
technology-assisted teaching and individual differences/
learning styles and strategies was remarkable. When the
relevant literature is examined, it can be seen that technologyassisted teaching and assessment and evaluation were the most
instructional activities in number [19]. Moreover, some studies
show that curriculum development and technology-assisted
teaching are applied today more than the past [24, 32, 35]. The
high number of studies focusing on curriculum development
may be the result of some reasons such as the differences
in the conduction of lessons between basic sciences and
clinical sciences, not completing of national core curriculum
for years, and unclarity of curriculums [25, 36, 37]. Besides,
there are some studies suggesting that studies focusing on
the technology-assisted teaching are low in number because
of the costs despite the development of technology and the
limitations on the budget of the education [31].
The variables examined most were academic
achievement, program competency and the effectiveness
of education. In parallel with these findings, it was stated
that such variables as program competency, academic
achievement and attitude were frequently investigated[16].
The effort spent on curriculum design and standardization
may explain the frequently use of program competency
variable[38]. Moreover, there are studies stating that
academic achievement and skills are investigated frequently
[34]. Besides, it was observed that such professional
competencies as patient rights and responsibility of the
doctor were not investigated in the post-graduate level and
barely investigated in the continuing education level. It is
stated in the literature that informing the patients about their
rights are very rare and more studies about this situation
should be conducted [39].
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In conclusion, it can be said that this study is more
comprehensive since it investigates some other variables
such as instructional level and discipline where the
applications conducted. The results of this study may help
researchers see the tendency and weak parts of researches
in medical education and guide them into researches about
medical education. In the lights of the results of this study,
the following suggestions can be made:
1. A limitation of this study is the absence of articles in
the journals not indexed in national database. A more
comprehensive investigation including the studies
excluded in this research may help reveal the tendency
more clearly.
2. After determining more experienced and successful
countries in medical education, similarities and
differences between these countries and Turkey can be
investigated.
3. Medical education researches in post-graduate and
continuing education levels can be encouraged. It is
considered that continuing education activities can
be enhanced by taking developments in medicine into
consideration and these activities can be examined and
evaluated. This would contribute to the field of medical
education.
4. The actuality and effectiveness of teaching can be
ensured by supporting the initiatives aiming at extension
of field of application of medical education studies and
encouraging multi-disciplinary studies.
5. The researchers in this field can be provided with
information about the importance and effectiveness of
mixed and qualitative research methods.
6. The quality of the studies can be raised by using different
data collection or assessment tools.
7. Studies on “Individual Differences / Learning Styles and
Strategies” and “Technology-Assisted Teaching” can
be encouraged and a cooperation between medicine and
education faculties can be supported.
8. Studies focusing on patient rights and responsibility of
doctors, technology usage and personal development,
lifelong learning skills, in all of three instructional
levels, can provide an example in terms of spreading
such factors of curriculum and investigation of their
educational effects.
9. Departments of medical education can be founded in
all of the medicine faculties; post-graduate programs
can be founded in more faculties; some planning about

increasing the number of academicians in this field can
be made; and lastly, academicians studying on this field
can be encouraged.

References
1.

2.

3.

4.

5.
6.
7.
8.

9.

10.

11.

12.

13.
14.
15.
16.

17.
18.

Sayek İ, Odabaşı O. Türk Tabipleri Birliği mezuniyet öncesi
tıp eğitimi raporu 2010. http://www.ttb.org.tr/kutuphane/
mote_2010.pdf (Accessed on 14 July, 2015)
Özçakır A. Tıp eğitiminde değişim rüzgârları ve probleme
dayalı tıp eğitiminden bir örnek: Maastricht Üniversitesi/
Hollanda. T KlinJ Med Sci 2001; 21: 324-4.
Çırakoğlu B. Türkiye’de tıp eğitiminin geleceği. TÜBİTAK
Vizyon 20232001, http://www.tubitak.gov.tr/tubitak_content_
files/vizyon2023/si/EK-23.pdf (Accessed on 14 July 2015)
Bradley P. The history of simulation in medical education
and possible future directions. Med Edu 2006; 40: 254-7. doi:
10.1111/j.1365-2929.2006.02394.x
Goudar SS, Kotur P F. Trends in medical education. Indian J
Anaesth 2003; 47: 25-4.
Özvarış Ş B. Topluma dayalı tıp eğitimi. Toplum Hekim Bul
2011; 26: 1-5.
Turan-Özdemir S. Tıp eğitimi ve standartlar. Uludağ Üniv Tıp
Fak Derg 2005; 31: 133-4.
Kalaça, S. İnteraktif çalışma modülü: Eğitim yönlendiricileri
için el kitabı. İstanbul: Marmara Üniversitesi Tıp Fakültesi
Basımevi, 2000.
Yeniçeri N, Mevsim V, Özçakar N, Özan S, Güldal D, Başak O.
Tıp eğitimi son sınıf öğrencilerinin gelecek meslek yaşamları
ile ilgili yaşadıkları anksiyete ile sürekli anksiyetelerinin
karşılaştırılması. DEU Tıp Fakültesi Dergisi 2007; 21: 19-5.
Çiçek C, Terzi C. Tıpta uzmanlık eğitimi (İzmir ölçekli iki
araştırma ve karşılaştırmalı sonuçları). Ankara: Türk Tabipleri
Birliği Yayınları, 2006.
http://www.ttb.org.tr/kutuphane/tipta_uzmanlik_egitimi.pdf
(Accessed on 22 April 2015)
Bozdemir A E, Nesanır N, Arsu G, Batu J, Aslan Ö. Ege
ve Dokuz Eylül Üniversitesi tıp fakültelerinde temel tıp
bilimlerinde uygulanan uzmanlık eğitiminin eğitici ve eğitilen
bakış açısı ile değerlendirilmesi. Mikrobiyol Bült 2006; 40:
333-13.
Çiçek C, Terzi C, Solak A, Aksu G, Batu J, Vatansever K.
Üniversite hastanelerinde temel bilimler alanında uzmanlık
eğitimi: Tıpta uzmanlık öğrencisi bakış açısı ile. Mikrobiyol
Bült 2005; 39: 491-10.
Tabak R S. Sağlık hizmetlerinde sürekli eğitim ve sürekli
mesleki gelişim. Türk Hij Den Biyol Dergisi 2005; 62: 59-6.
Bligh J G. Trends in medical education. Eur J Dent Educ
1998; 2: 2-5.doi: 10.1111/j.1600-0579.1998.tb00028.x
Özdemir S T. Tıp eğitimi ve yetişkin öğrenmesi. Uludağ Üniv
Tıp Fak Derg 2003; 29: 25-3.
Dimitroff A, Davis WK. Content analysis of research in
undergraduate medical education. Acad Med 2006; 71: 60-7.
doi: 10.1097/00001888-199601000-00019
Regehr G.Trends in medical education research. Acad
Med2004;79:939-8.doi: 10.1097/00001888-200410000-00008
Lifshitz A. Trends in medicaleducation.Gac Med Mex
1997;133: 25-8.

150 Özcan et al
Tendencies of medical education researches in Turkey

19. Rotgans JI. The themes, institutions and people of medical
education research 1988–2010: Content analysis of abstracts
from six journals. Adv Health Sci Educ 2012; 17: 515–12.doi:
10.1007/s10459-011-9328-x
20. Büyüköztürk Ş, Kılıç-Çakmak E, Akgün Ö E, Karadeniz Ş,
Demirel F. Bilimsel Araştırma Yöntemleri. Ankara: Pegem
Akademi, 2012.
21. Karasar N. Bilimsel araştırma yöntemi, Ankara: Nobel
Yayınları, 2012.
22. Kıncal RY. (Editor) Bilimsel araştırma yöntemleri. Ankara:
Nobel Yayınevi, 2013.
23. Göktaş Y, Küçük S, Aydemir M, et al. Educational technology
research trends in Turkey: acontent analysis of the 2000-2009
decade. ESTP 2012; 12:177-12.
24. Lin M, Fisher J, Coates W C et al. Critical appraisal of
emergency medicine education research: the best publications
of 2012. Acad Emerg Med 2014; 21: 322-11. doi: 10.1111/
acem.12336.
25. Tosteson D C. New pathways in general medical
education. N Engl J Med1990; 322: 234-4.doi: 10.1056/
NEJM199001253220405
26. Roth K, Siemens D R. The status of evidence-based medicine
education in urology residency. Can Urol Assoc J 2010; 4:
114-6.
27. Majumder M A. Issues and priorities of medical education
research in Asia. Ann Acad Med Singapore 2004; 33:257-6.
28. Doğan N Ö, Günaydın G P, Çevik Y, Otal Y, Levent S,
Çıkrıkçı G. Evaluation of knowledge levels of Turkish
emergency medicine residents by a theoretical exam. Eurasian
J Emerg Med 2013;12: 30-2.doi: 10.5152/jaem.2013.011
29. Yıkılkan H, Türedi Ö, Aypak C, Görpelioğlu S. Ankara
ilinde eğitim alan aile hekimliği asistanlarının eğitim
gereksinimlerinin değerlendirilmesi. Cumhuriyet Tıp Derg
2013; 35: 25-7.doi: 10.7197/1305-0028.1807
30. Rubio D M, Schoenbaum E E, Lee L S, et al. Defining
translational research: Implications for training. Acad Med

Marmara Medical Journal 2015; 28: 142-150

2010; 85: 470-5.doi: 10.1097/ACM.0b013e3181ccd618
31. Dutta S A. Horizon of medical education research approachin
21st century. Al Ameen J Med Sci 2014; 7: 94-4.
32. BaernsteinA, Liss H K, Carney P A, Elmore J G. Trendsin
study methods used in undergraduate medical education
research, 1969-2007.JAMA2007; 298: 1038-7.doi: 10.1001/
jama.298.9.1038
33. Tosun C, Yasar M D. Comparisonof problem-based learning
studies in scienceeducation in Turkey with the world: Content
analysis of research papers. APFSLT 2013; 14: 1-29.www.
ied.edu.hk/apfslt/v14_issue2/tosun/index.htm(Accessed on
25August 2015)
34. Kim S. Thefuture of e-learning in medicaleducation: Current
trend and future opportunity. J Educ Eval Health Prof
2006; 3:1-7.doi: 10.3352/jeehp.2006.3.3
35. Wiecha J, Heyden R, Sternthal E, Merialdi M. Learning in
avirtual world: Experience with using second life for medical
education. J Med Internet Res 2010; 12: 1-8.doi: 10.2196/
jmir.1337
36. Akkoç H, Bilgin H M, Daşdağ M M, Çiçek R. Dicle Üniversitesi
tıp fakültesinde uygulanan öğretim programının ÇEP ile
uyumu ve öğrencilerin yıl sonu notlarındaki değişimler. Dicle
Tıp Derg 2007; 34: 107-3.
37. Odabaşı O, Sayek İ, Kiper N. Türkiye’de mezuniyet öncesi
tıp eğitimi. Turk Pediatri Ars 2010;46: 331-3.doi: 10.4274/
tpa.553
38. Dolmans D H, Gijselaers W H, Moust J H, Grave W S D,
Wolfhagen I H, Vleuten C. Trends in research on thetutor in
problem-based learning: Conclusions and implications for
educational practice and research. Med Teach 2002; 24: 1737. doi: 10.1080/01421590220125277
39. Cohen D L, McCullough L B, Kessel R W, Apostolides A Y,
Alden E, Heiderich K J. Informed consent policies governing
medical students’ inter actions with patients. J Med Educ
1987; 62: 789-9. doi: 10.1097/00001888-198710000-00001

Marmara Medical Journal 2015; 28: 151-156
DOI: 10.5472/MMJoa.2803.05

ORIGINAL ARTICLE / ÖZGÜN ARAŞTIRMA

Clinical importance of mean platelet volume in children diagnosed
with Henoch-Schönlein purpura (IgA vasculitis)
Henoch-Schönlein purpurası (IgA vasküliti) tanılı çocuklarda ortalama trombosit hacminin
klinik önemi
Meryem BENZER, Burcu Bursal DURAMAZ, Zerrin ÖNAL, Mehmet Bedir AKYOL, Lida BÜLBÜL, Sadık Sami
HATİPOĞLU

Abstract

ÖZET

Objectives: Henoch-Schönlein purpura (HSP) or IgA vasculitis,
is the most common form of childhood vasculitis. Mean platelet
volume (MPV) is a parameter of a complete blood count that shows
thrombocyte function and activation. This study evaluated the link
between MPV and HSP.

Amaç: Henoch-Schönlein purpurası (HSP) ya da IgA vasküliti,
çocukluk çağında en sık görülen vaskülittir. Tam kan sayımındaki
parametrelerden biri olan ortalama trombosit hacmi (OTH),
trombosit aktivasyonu ve fonksiyonunu gösteren bir belirteçtir.
Çalışmamızda HSP ile OTH arasındaki ilişkinin araştırılması
amaçlanmıştır.

Patients and Methods: The data of 75 patients with a
diagnosis of HSP were retrospectively evaluated. A control group
was formed with 79 healthy children of similar gender and ages.
Results: The average ages were 6.8±3.02 years (44 males, 31
females) and 7.49±2.95 years (40 males, 39 females) for the patient
and control groups respectively. MPV was found to be significantly
lower in the study group (p<0.0001). Patients’ thrombocyte count
were significantly higher (p<0.0001). Upon presentation 18
patients’ faecal occult blood (FOB) test results were positive, and
there was microscopic hematuria in 12 patients, MPV was found to
be significantly lower in FOB positive patients (p=0.043).
Conclusion: Inflammation may affect MPV levels by
increasing or decreasing. In our study, MPV measurements
performed by a cheap and simple method, have been considered
as a negative acute phase reactant. Decreased MPV measurements
despite increased platelet count may be important in the prediction
of hypercoagulopathy problems during the likely course of the
disease and in close follow up for those with a predisposition.
Keywords: Henoch-Schönlein Purpura, Ig-A Vasculitis, Mean
platelet volume, Platelet count, Hematuria, Fecal occult blood
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Hastalar ve Yöntemler: Kliniğimizde HSP tanılı 75 hastanın
verileri retrospektif olarak değerlendirildi. Cinsiyet ve yaşları
benzer 79 sağlıklı çocuk ile kontrol grubu oluşturuldu.
Bulgular: Yaş ortalaması hastalarda 6,8±3,02 yıl (44 erkek,
31 kız), kontrol grubunda7,49±2,95 yıl (40 erkek, 39 kız) idi.
Ortalama trombosit hacmi çalışma grubunda anlamlı derecede
düşük saptandı (p<0,0001). Hastaların trombosit sayısı anlamlı
derecede yüksek bulundu (p<0,0001). Başvuru anında 18 hastada
gizli gaita kan (GGK) testi pozitifti ve 12 hastada mikroskopik
hematüri mevcuttu, GGK pozitif olan hastalarda OTH anlamlı
düşük bulundu (p=0,043).
Sonuç: İnflamasyon, OTH düzeyini artma/azalma şeklinde
etkileyebilmektedir. Çalışmamızda ucuz ve basit bir yöntem olan
OTH ölçümleri negatif akut faz reaktanı olarak değerlendirilmiştir.
HSP’li çocuklarda, artmış trombosit sayısına karşın, azalmış
OTH ölçümlerinin, yatkınlığı olanlarda, hastalık seyrindeki olası
hiperkoagülopati problemlerinin önceden belirlenmesinde ve yakın
takipte önemli olabileceği kanısına varılmıştır.
Anahtar kelimeler: Henoch-Schönlein purpurası, IgA vasküliti,
Ortalama trombosit hacmi, Trombosit sayısı, Hematüri, Gaitada
gizli kan

Introduction
Henoch-Schönlein purpura (HSP) was first defined in 1801
by Heberden in a child of five years with stomach pain,
vomiting, melena, arthralgia, haematuria and purpuric
rash. Later Schönlein attested that arthralgia and purpuric
skin rash accompanied each other and called this peliosis
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rheumatica [1,2]. It is reported to have an annual incidence
between 14-20/100.000 [2,3], while this is higher in males
[2-4] (male/female ratio 1.4-1.8). Clinical findings are
significant in diagnosis, skin or kidney biopsy is often
not necessary. Diagnostic criteria of HSP, together with
other childhood vasculitis were presented by Özen et al in
2006, and the final edited version was published in 2010
under the name of 2008 Ankara final classification criteria
(Table I) [5,6], HSP, was renamed as IgA vasculitis with
the “International Chapel Hill Consensus Conference on
the Nomenclature of Vasculitides” statement in 2012. In
the course of the disease, palpable purpura mostly on the
lower extremities with the skin, stomach pain, bleeding,
invagination in the gastrointestinal system, arthritis or
arthralgia in the joints and in renal involvement hematuria
or varying degrees of proteinuria may occur. Less often,
signs and symptoms may be seen in many other systems
[2,3]. While HSP, progresses without complications in mild
cases, in severe cases complications in the gastrointerstinal
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system in acute phase, and renal complications in chronic
phase determine the prognosis [2]. While some publications
have reported that the determination of nephrotic range
proteinuria during first presentation or the deterioration of
kidney function is a risk factor for renal failure within 20
years following diagnosis [2-8], in an Italian cohort study,
the authors showed that early symptoms are not significant
in determining the prognosis [2,9,10].
Platelet volume has been identified as a marker of platelet
activation and function and mean platelet volume (MPV)
is one of the routine parameters in complete blood count
test. Diseases such as myocardial infarction, pulmonary
embolism, acute pancreatitis, familial mediterranean fever,
diabetic retinopathy and chronic obstructive pulmonary
disease associated with inflammation, hypoxia, vascular
injury, thrombosis and atherosclerosis were found to be
associated with MPV [11-15]. Our study aimed to investigate
the relationship between HSP and MPV.

Table I. Final EULAR/PRINTO/PRES HSP criteria (with glossary) and classification definition (sample 973) [6]

Patients and Methods
In this study, the data of patients presenting between January
2008-December 2013 to the pediatric nephrology clinic and
pediatric emergency unit with HSP diagnosis was reviewed
retrospectively. Our study was approved by our Hospital
Clinical Research Ethics Committee on 15.09.2014 with
the decision numbered 2014/12/10. Patients with missing
information were excluded from the study. Seventy-five
patients were included in the study. Patient presentation,
age, gender, platelet count (in cubic millimetre), MPV (fL),
plateletcrit (PCT), urinalysis, positive fecal occult blood
(FOB), liver and kidney function test results were recorded
from patient files. Calculation of the number of platelets were

over /1000 value (PLT/1000). To create the control group, 79
healthy children were included in the study. In the automatic
complete blood count, EDTA containing tubes were used
and studied within one hour, and data obtained from LH 750,
Beckman Coulter, England system was evaluated.
Statistical analysis was performed with SPSS 20
program. In the evaluation of quantitative data, in addition
to descriptive statistical methods (mean, standard deviation),
depending on distribution property in comparison between
groups Student’s t or Mann-Whitney U tests, and in the
comparison of qualitative data chi-square and Fisher’s
exact tests were used. As a final consequence, p< 0.05 was
considered for statistically significant values.
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Results
The mean age of 44 male and 31 female children assessed
within the HSP group was 6.8±3.02 years. Of the children
in the control group, 40 were male and 39 female, and the
mean age was found to be 7.49±2.95 years. There was no
statistically significant difference between age and gender
distribution between the groups (p=0.154, p=0.073).
In the study and control groups, MPV was found to be
7.28±0.73 fL; 8.42±0.67 fL respectively, MPV was found
to be significantly lower in the study group (p=0,0001).
The PLT/1000 average of the study group was found to
be statistically significantly higher than the control group
(p=0.0001) (Table II). Of the patients with HSP, 18 were
FOB positive upon presentation, and microscopic hematuria
was found in 12 patients. Other clinical manifestations of
the patients are shown in Table III. While MPV average was
6.97±0.48 fL in patients with positive FOB, it was found to
be 7.36±0.76 fL in those with negative FOB. The difference
was statistically significant (p=0.043) (Table IV). The mean
age of patients with hematuria was 9.4 ± 2.86 years and

6.3 ± 2.8 years in those without. There was a statistically
significant difference between them (p = 0.0001) (Table V).
No significant difference was determined between those with
and without hematuria in terms of MPV, PCT and PLT/1000
averages. In three of our patients invagination, and one acute
appendicitis developed. Sixteen patients were admitted to
hospital for treatment. There was no statistical difference
between the age, MPV, PLT/1000 and PCT averages of the
patients admitted and those treated as outpatients. When
considering gender, it was determined that while 70.5% of
male patients were admitted to hospital, 90.3% of female
patients were admitted. The difference was statistically
significant (p <0.05) (Table VI).
Renal biopsy was carried out on two patients due to
persistent massive proteinuria during outpatient follow ups.
The histopathological examination results were interpreted
as mesengio-proliferative glomerulonephritis in one patient,
and IgA cumulative minimal glomerular lesions in the other
patient. Glomerular crescent formation was not observed in
either patient.

Table II. Comparison of the data of the patient group and control

Table IV. A comparison of patients with and without fecal occult

group

blood positive
FOB positive
patients
n=18

FOB negative
patients
n=56

p

Age (years)

6.39±2.75

6.81±3.0

0.6

0.073

MPV (fL)

6.97±0.48

7.36±0.76

0.043

PCT (%)

0.26±0.05

0.27±0.06

0.76

382.94±71.79

369.46±86.86

0.55

Control Group Patient Group
n= 79
n= 75
Age (years)

7.49±2.95

6.8±3.02

Gender
n (%)

44

57.89

40

Female 32

42.11

Male

0.154

50.63

39

p

49.37

MPV (fL)

8.42±0.67

7.28±0.73

0.0001

PCT (%)

0.26±0.04

0.27±0.06

0.360

314.09±60.59

371.93±82.91

0.0001

PLT/1000 (/mm )
3

PLT/1000 (/mm3)

FOB: fecal occult blood, MPV: mean platelet volume; PCT: plateletcrit;

MPV: mean platelet volume; PCT: plateletcrit; PLT: platelet count

PLT: platelet count

Table III. Clinical and laboratory findings of patients

Table V. Comparison of patients with and without hematuria

Findings

Patients
with
findings

Patients
without
findings

Ratio (%)

Skin rash

74

0

100

Abdominal pain

39

36

52

Arthritis

16

59

21.3

Soft tissue oedema

38

37

50.7

Proteinuria

3

72

4

Hematuria

12

63

16

Fecal occult blood

18

56

24.3

Patients with
microscopic
hematuria
n=12

Patients without
microscopic
hematuria
n=63

p

Age (years)

9.4±2.86

6.3±2.8

0.001

MPV (fL)

7.27±0.68

7.28±0.75

0.923

PCT (%)

0.25±0.06

0.27±0.06

0.237

347.83±92.6

376.52±80.93

0.275

PLT/1000 (/mm3)

MPV: mean platelet volume; PCT: plateletcrit; PLT: platelet count
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Comparison of patient data for those admitted to

hospital and those with outpatient follow up
Those
admitted to
hospital
n=59

No hospital
admissions
n=16

p

7.13±2.97

5.59±2.97

0.066

Male

31 (70.5)

13 (29.5)

Female

28 (90.3)

3 (21.3)

MPV (fL)

7.24±0.71

7.43±0.82

0.592

PCT (%)

0.27±0.06

0.26±0.64

0.732

PLT/1000
(/mm3)

375.66±80.18

358.19±93.8

0.233

Age (years)
Gender
n (%)

0.048

Discussion
While HSP was defined at the beginning of the 19th century,
its exact etiology remains unclear. It is much more common
in children than in adults. It is reported that it generally
occurs between the ages of 5-15, on average around 5-6
years of age [4,16-19]. As palpable purpuric rash of different
sizes from small petechiae to large ecchymoses which are
more dominant on the lower extremities is characteristic
in HSP, which is generally diagnostic. Gastrointestinal
involvement is the third most commonly affected area after
the skin and joint involvement. It occurs in approximately
two-thirds of children. In a multicenter study conducted in
our country by Peru et al, FOB involvement in children with
HSP was found in 50% of patients, and renal involvement
was found in 30% of patients [20]. Oedema and bleeding
due to vasculitis developing on the intestinal wall; may lead
to invagination, gangrene or perforation [3,4,21]. Surgical
complications are rare in adults and children under the age
of three. The most common surgical complication in patients
with gastrointestinal involvement is invagination, and its
incidence is known to be less than 1% [3,4,22-24]. In our
study, three patients have been operated due to invagination
(0.04%). HSP nephritis is usually seen as spontaneously
resolving microscopic hematuria and / or mild proteinuria.
If there are initial findings of massive proteinuria and
nephrotic or nephritic syndrome symptoms, it may progress
rapidly. Publications report 15-62% renal involvement with
HSP in the early period, and between 1-2% in the long term,
however late stage renal failure incidence is between 0-3%
[3,25-27]. In our patient group, hematuria was detected in
12 patients, and proteinuria was detected in three patients.
In two of these both hematuria and proteinuria, and in one

isolated proteinuria was present. Renal involvement in a total
of 13 patients was found to be 17.3% of total patients. The
detection of longstanding proteinuria in two patients (2.6%)
was consistent with literature. Platelets, hemostasis and
endothelial repair has a vital role, and also plays a significant
role in the development of atherothrombosis [28]. Platelet
volume is an indicator of platelet function and activation
[29]. It has been reported that platelet count increases and
MPV decreases in many inflammatory diseases [30,31].
In contrast, in many prothrombotic disorders, MPV was
determined to be high [32].
While there are studies showing that MPV is higher
in rheumatoid arthritis, there are also studies showing
that it is lower [33,34]. Gasparyan has reported that MPV
average is higher in patients with hypertension together
with rheumatoid arthritis [33]. In a study by Kısacık et al, in
patients with active ankylosing spondylitis and rheumatoid
arthritis, platelet volume has been found to be lower and
with treatment an increase in MPV levels and normalizing
has been seen [34]. Uysal et al., have reported that MPV
is lower in cystic fibrosis patients during acute attack in
comparison with those not in attack, and in those during
the attack-free period, acute attack, a lower MPV has been
determined in comparison with healthy patients [35]. In
many other studies, MPV has been found to be low during
active disease in adult ulcerative colitis patients, while
platelet number has found to be high [30-32]. MPV levels
have been reported to be significantly lower in patients with
gastrointestinal bleeding in a study by Makay et al[36]. In a
majority of prothrombotic diseases, MPV has been found to
be high and to be associated with disease activity [32]. MPV
value prior to percutaneous coronary angiography in acute
coronary syndrome has been found to be a similar indicator
of prognosis as troponin [37]. It has been reported that
MPV increases in chronic renal patients proportionally to
the decrease in estimated glomerular filtration rate (eGFR),
and that MPV is higher in patients with coronary artery
disease than those without [38]. There are publications
available showing that thrombotic events are more frequent
in vasculitis [39,40]. MPV has been reported to be high in
Behçet’s disease patients with thrombosis [41].
In our study, MPV levels were found to be significantly
lower in patients with HSP in comparison with the control
group, while platelet counts were found to be significantly
higher. No difference was determined between the groups
in terms of PCT value impacted in the opposite direction by
these two parameters.
The increase in platelet count in order to balance the
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decrease in platelet activity as a result of the decrease of MPV
levels may be a measure taken by the organism for the proper
operation of the hemostasis system. In HSP patients, MPV
levels were also found to be decreased in gastrointestinal
system involvement. In contrast, the increase in platelet
count determined in patients in comparison with the control
group was not observed in patients with GI bleeding. The
decreased MPV and increased platelet count in patients with
gastrointestinal bleeding suggests that a reduction in platelet
activity may have been caused.
Henoch Schönlein purpura, generally has a much
better prognosis than most other vasculitis and most
patients recover uneventfully [3,42]. When considering the
relationship between increased platelet activity and vascular
damage, the prognosis being better with this disease may be
related to the vascular damage induced by platelets being
less severe. In our study, the MPV average of HSP patients
was found to be significantly lower in comparison with
healthy controls. MPV being found to be higher in the course
of other vasculitis and diseases with thrombosis supports
the contribution of platelet activation in the formation of
vascular complications. Due to the low number of patients
in our study, the relationship between renal involvement and
MPV was not evaluated, and broader studies are required in
this regard.
In conclusion our study showed that MPV may be a
guide in the disease activity in the follow up of patients with
HSP. Care must be taken in terms of vascular complications
in patients whose MPV decrease could not be determined
as expected in normal course. There is a need for further
studies with larger number of patients with long term follow
up.
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Atypical presentation of Takayasu’s arteritis in an adolescent
Bir ergende Takayasu arteritinin atipik presentasyonu
Kıymet K. BİNNETOĞLU, Elif KARAKOÇ AYDINER, Safa BARIŞ, Ahmet ÖZEN, Ayşe İrem ZÖHRE, Feyyaz
BALTACIOĞLU, Haner DİRESKENELİ, Işıl BARLAN

ABSTRACT

ÖZET

Takayasu`s arteritis is rarely seen in childhood. In addition,
symptoms are nonspecific and diagnostic laboratory marker is
unavailable. We hereby described an adolescent with an atypical
presentation of Takayasu`s arteritis. A 15-year-old girl was admitted
to our clinic with the symptoms of weight loss, fever, back pain, and
malaise since 2 months. Physical examination ended with normal
vital signs, centiles and no other pathological findings. Laboratory
findings showed increased acute phase reactants. Irregularities
in the aortic wall and luminal narrowing of aorta were detected
in magnetic resonance angiography. In conclusion, children with
Takayasu`s arteritis present with nonspecific symptoms. No
laboratory test is diagnostic, whereas abnormalities in large vessels
in radiology are specific for the disease. Mainstay of treatment is
systemic steroids and immunosuppressants and outcome is worse
in children than in adults.

Takayasu arteriti çocuklarda nadir görülen bir hastalıktır. Klinik
bulgular özgün değildir ve tanısal bir laboratuvar test mevcut
değildir. Burada, atipik bir klinikle başvuran bir ergende Takayasu
arteriti sunulmaktadır. Onbeş yaşında kız çocuk kliniğimize 2
aydır süren kilo kaybı, ateş, halsizlik ve sırt ağrısı ile başvurdu.
Fizik muayenede büyüme gelişmesi normal olan hastada
patolojik bulguya rastlanmadı. Laboratuvar testlerinde akut faz
reaktanları yüksek bulundu. Manyetik resonans ile anjiografik
görüntülemelerde aorta duvarında düzensizlik ve daralmalar
saptandı. Sonuç olarak, çocuklarda Takayasu arteritinde nonspesifik bulgular görülmektedir. Laboratuvar testleri tanısal
olmamakla beraber radyolojik bulgular oldukça özgündür.
Tedavide sistemik steroidler ve immusupresanlar kullanılmakta
ancak çocuklarda seyir erişkinlerden daha ağır olmaktadır.
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Introduction
Fever of unknown origin in childhood has broad categories
of illnesses as underlying causes. More common etiologies
should be searched initially such as systemic or localized
infections followed by malignancies. Rheumatologic
diseases are less common in etiology. Among those
Takayasu’s arteritis is very rarely seen in childhood. In
addition, symptoms are nonspecific and a diagnostic
laboratory marker is unavailable [1-3]. Early diagnosis and
treatment is vital especially in children for a better outcome.
We hereby described an adolescent with an atypical
presentation of Takayasu’s arteritis at an early phase of this
disease.
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Case Report
A 15-year-old girl was admitted with the symptoms of
weight loss, fever, back pain, fatigue and malaise for the last
2 months. Past medical history revealed hospital admission
with vomiting and diarrhea due to Entamoeba hystolitica.
Her family history revealed Behçet’s disease in an uncle.
Physical examination ended with normal vital signs and
centiles. Laboratory findings showed increased acute phase
reactants; WBC: 9.2 103/uL, absolute neutrophile count:
5.500/uL, ESR: 98 mm/hour and CRP:54mg/lt (0-5mg/
lt). Differential diagnosis was not compatible with blastic
transformation. Procalcitonine level was 0.06pg/mL (<10
pg/mL) which was not indicative of an infectious etiology.
Blood and urine biochemistries were in normal range for
the age. Following the initial work-up, she necessitated
further evaluation for weight loss and night fever primarily
for infectious agents such as brucellosis, typhoid fever and
tuberculosis. Wright, Gruber Widal, stool cultures, ppd
and quantiferon assays were all negative. Viral serologies
for CMV, EBV and HIV were also found to be negative.
Cardiac examination, blood cultures and echocardiography
were not suggestive for infective endocarditis. Connective
tissue and inflammatory bowel diseases were also
considered for this patient. Daily abdominal pain with a
short duration of 10 minutes was the only positive finding
in her history. On the other hand, patient had negative ANA,
anti dsDNA, c-ANCA, p-ANCA with borderline positive
rheumatoid factor: 26.1IU/ml (<23IU/ml). She had negative
HLA-B27 but positive HLA-B51 titers with a negative
pathergy testing. Abdominal and thoracic computed
tomographies were performed to rule-out localized abscess
or solid tumor. Interestingly, thorax tomography showed
annular type thickening of great vessels’ wall (Figure
1A, 1B, 1C) with normal pulmonary arteries. To explore
those changes more, magnetic resonance angiography was
performed. Irregularities in the aortic wall both in thoracic
and abdominal section, luminal narrowing of aorta both
above and below diaphragmatic level were detected (Figure
2A, 2B). These radiological findings in large arterial vessels
were compatible with Takayasu’s arteritis.
Putting all these subtle clinical and diagnostic
radiological features together, patient most likely had early
phase Takayasu’s arteritis. Absence of hypertension in all
extremities, headache, claudicating extremities, and audible
bruit in this patient was compatible with the early phase
and atypical presentation of this disease. She was treated
with 1mg/kg/day methylprednisolone. One week after the
treatment, her symptoms regressed including malaise,
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fatigue, and fever and she started to gain weight. In addition,
ESR and CRP levels returned to normal range at the 1st
month follow-up visit. Steroid therapy was continued for 1
month at a dose of 1mg/kg/day and following schedule was
as planned as 20% taper of steroid dose every two weeks.
Steroid dose could not be tapered at 2nd month due to reversal
of nonspecific symptoms and 2mg/kg/day azathiopurine
was added for steroid sparing effect.

Figure 1. A) Thickening of thoracic aorta wall at axial thoracic
imaging, B) Luminal irregularities of the thoracic aorta wall at
coronal thoracic imaging and C) Thoracoabdominal aortic wall
tortuosity and thickening at sagittal thoracoabdominal imaging.

Figure 2. A) Wall thickening and narrowing of the right subclavian
artery at the level of vertebral artery origin at contrast enhanced
cervical imaging, B and C) Narrowing and wall irregularities at
the diaphragmatic level and infrarenal abdominal aorta at contrast
enhanced thoracoabdominal magnetic resonance imaging

Discussion
Takayasu’s arteritis is the most common, granulomatous
inflammation of large arteries. Disease has an acute early
phase, with non-specific symptoms such as hypertension,
headache, fever, muscle pain, arthralgia, night sweats and
weight loss. Due to the non-specific symptoms and the
absence of specific laboratory parameters, the disease is often
unrecognized in this phase. To date, Takayasu’s arteritis is
a rarely described disease in pediatric age group with only
a few studies [1-3]. These patients were mostly admitted
with less specific symptoms than in adults such as fever,
arthralgias and hypertension [4]. For the initial admission in
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children, the typical presenting symptoms and findings was
reported to be headache (31%) and hypertension in physical
examination (82%) [4,5]. The patient in this report did not
complain about headache and had normal blood pressure
in all extremities. These symptoms were atypical for
Takayasu’s arteritis. Rarely seen symptoms such as fever
(29%), dyspnea (23%), weight loss (22%) and vomiting
(20%) [4] were prominent in our patient at admission.
Ozen et al revised the diagnostic criteria of Takayasu’s
arteritis as follows in 2010; mandatory angiographic
abnormalities of the aorta or its main branches and pulmonary
arteries showing aneurysm/dilatation plus one of the five
following criteria: 1.pulse deficit or claudication, 2.four
limbs blood pressure discrepancy, 3.bruits, 4.hypertension,
5.elevated acute phase reactants [6]. According to those
revised criteria, our patient met 2 of them: increased
acute phase reactants and the mandatory and diagnostic
radiological findings.
Regarding Takayasu’s arteritis, human leukocyte
antigen risk alleles for various populations are studied.
Indian subjects were found to be associated with HLA-B5
and its two serological subtypes, B51 and B52 [7]. Recently
Sahin et al described that Takayasu’s arteritis was found to
be associated with HLA-B*52, but not with HLA-B*51,
in Turkey [8]. Our patient was positive for HLA B51 with
a family history of Behçet’s disease. Currently, human
leukocyte antigen risk alleles do not provide diagnostic or
prognostic features for patients with Takayasu’s arteritis
Adequate therapy in Takayasu’s arteritis is important
to prevent irreversible vessel damage resulting with
insufficiency of vital organs. Corticosteroids are
still the mainstay of treatment [9]. In addition, other
immunosuppressive agents such as methotrexate,
azathiopurine and cyclophosphamide are other therapeutic
options [10]. In about one-fourth of the treated patients,
remission was not achieved but relapses observed.
Addition of anti-TNF therapy may be a possible beneficial
agent for these patients [11,12]. Despite providing shortterm benefit, endovascular revascularization procedures
(bypass grafts, patch angioplasty, endarterectomy,
percutaneous transluminal angioplasty, stent placement)
are associated with a high failure rate in patients with
Takayasu’s arteritis [13,14]. Patient reported here initially
received steroid therapy which was followed by a systemic
immunosuppressant agent (azathiopurine). She did not need
anti-TNF or vascular intervention yet, but may be essential
in the long term outcome.

Anti-inflammatory therapy can lead to dramatic
improvement in symptoms of Takayasu’s arteritis. Although
improvement of symptoms usually follows glucocorticoid
therapy, relapses usually occur with dosage reduction
[15]. Five-year survival rate in adults is as high as 94%
[15], whereas mortality rate in children is around 35% [2].
Mortality is related to hypertension, pulmonary vascular
involvement, renal and cardiac failure [16]. In our patient,
early diagnosis and initiation of steroid treatment rendered
in remission of clinical symptoms and acute phase reactants,
as expected. Follow-up of this patient revealed the need of
azathiopurine as an immunosuppressant agent while steroid
was tapering due to relapsing symptoms. Since the patient
had been followed for only 3 months in our clinic, long
term outcome is unavailable now. On the other hand, Goel
et al reported that despite aggressive immunosuppression
therapy, damage progressed in one-third of patients with
childhood Takayasu’s arteritis [17].
In conclusion, children with Takayasu`s arteritis present
with nonspecific symptoms. No laboratory test is diagnostic,
but abnormalities in large vessels in radiology are specific
for the disease. Mainstay of treatment is systemic steroid
and outcome is worse in children than in adults.
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Chemical burn injury due to hydrofluoric acid: a case of successful
management without hexafluorine
Hidroflorik aside bağlı kimyasal yanık hasarı: heksaflorin kullanılmadan başarı ile tedavi edilen
bir olgu
Ayten SARACOGLU, Tamer KUZUCUOGLU, Sezer YAKUPOGLU, Erhan TUNCAY, Recep DEMİRHAN
ABSTRACT

ÖZET

We report an employee working in glass manufacturing who
suffered a burn, induced by hydrofluoric acid (HF) as a result of
an explosion of an acid container. The patient was admitted to our
burn center with second and third degree burn injuries over 5% of
his body. The burn improved completely and dramatically without
application of hexafluorine because he presented to our burn center
expeditiously. The primary goal of all treatment modalities is to
prevent deep tissue injury, decomposing fluoride ion chemically.
In the treatment of such burns, the wound area should be washed
with plenty of water, preferably with bottled water. In addition,
the compounds of calcium and magnesium applied topically and
hexafluorine have a role in the treatment, where available. Training
programs, including first-aid teams, should be prepared for this in
order to reduce or prevent the mortality and morbidity associated
with HF burns.

Bu yazımızda, cam imalat sanayisinde çalışan bir işçinin
elindeki asid bidonunun patlamasıyla gelişen hidroflorik aside
bağlı yanık hasarlı hastamızı sunduk. Hasta, yanık merkezimize
vücudunun %5’inde oluşan 2. ve 3. derece yanık hasarı ile
başvurdu. Hasta merkezimize süratle ulaştırıldığı için hastanın
yanık hasarı heksaflorin uygulanmadan tamamen iyileşti. Tüm
tedavi yöntemlerinin temel amacı, florid iyonunu kimyasal olarak
ayrıştırarak derin doku hasarını önlemektir. Bu tür yanıkların
tedavisinde hasarlı alan bolca suyla yıkanmalı, mümkünse içme
suyu tercih edilmelidir. Topikal uygulanabilen kalsiyum ve
magnezyum bileşikleri ve bulunabildiği sürece heksaflorinin
tedavide yeri vardır. Hidroflorik asid yanıklarının önlenebilmesi
için ilk yardım ekiplerinin de içinde bulunduğu eğitim
programlarının düzenlenmesi mortaliteyi ve morbiditeyi azaltacağı
düşüncesindeyiz.
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Hydrofluoric acid (HF) is a strong inorganic acid, and
often used at concentrations of 49 to 70%. The hydrogen
ions are responsible for the development of skin corrosion.
Fluoride ions are responsible for systemic poisoning, and
cardiovascular collapse, because they bind to serum calcium
and magnesium, entering the circulatory system from the
skin and giving rise to the release of potassium from red
blood cells [1]. Although, the type of burn that is induced
by HF appears rarely, it is characterized by serious lesions.
This chemical agent, which can be found in the workplace as
well as in the home is used for the production of high-octane
gasoline, glass, in the tanning industry in rust removal
procedures, for the production of laundry detergents and for
controlling the fermentation process in breweries [2].
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Unlike other acid burns, it can lead to tissue necrosis
and bone destruction [3]. In the treatment of such burns,
the wound area should be washed with plenty of water,
preferably with bottled water. In addition, the compounds of
calcium and magnesium applied topically and hexafluorine
have a role in the treatment [4]. This paper reports an
employee working in glass manufacturing who experienced
a HF-induced burn as a result of an explosion of an acid
container he had in his hands. Because he presented to
our burn center expeditiously his burn improved completely
and dramatically without any application of hexafluorine.

Case Report
A 31-year-old the American Society of Anesthesiologists
(ASA I) male patient who was working in glass
manufacturing industry, presented to our burn unit. He
had a HF burn caused by the explosion of a 5-liter acid
container. On physical examination, it was found that the
affected clothing had not been removed from the patient
and that he had not been washed with water. The patient
presented to our hospital burn unit an hour after the incident.
It was observed that, based on the Lund-Browder chart [ ],
second and third degree burns occurred in 5% of his body.
The lesions induced by the HF burn on the left forearm and
the trunk were immediately cleaned with plenty of water,
then his clothes were removed and cleaning with water was
continued (Figure 1).
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laboratory findings showed deep hypocalcaemia, so an IV
infusion of 40 ml of 10% calcium gluconate in 500 ml of
0.9% saline was started. The solution was infused over a
24-hour period. Then the calcium level of the patient was
monitored until the 48th hour. His mean arterial pressure
was in the range of 65 to 85 mmHg, heart rate was 80 to
100 beats/min and respiratory rate was between 9 to 12/
min. Ionize calcium was 0.53 mmol/L before the treatment.
The potassium level remained within the range of 3.4 to 3.9
mEq/L. The concentration of sodium in the serum was in the
range of 137 to142 mEq/L, chloride was 98 to 106 mEq/L
and magnesium was 1.1 mg/dL. Analgesia was achieved by
multimodal analgesia in which intravenous opioid agents
were combined with non-steroidal anti-inflammatory drugs.
The patient was dressed with warm water in a washing
room under sedation. No hexafluorine solution was applied
because it was not available. No fasciotomy was done, as
compartment development was not noted. The patient
was transferred to the burn unit where his hypocalcaemia
recovered uneventfully within 24 hours. No adverse effect
developed during these procedures. The lesions were stable
at the end of the first week and radiologic imaging showed
no abnormality of the bone. For skin grafting, the patient
was referred to the department of plastic and reconstructive
surgery.

Discussion
Different treatment options have been suggested for HF
burns. The primary goal of all treatment modalities is to
prevent deep tissue injury by decomposing fluoride ion
[5]. The first step is to wash the burn lesions with plenty of
water, preferably with bottled water.

Figure 1. The lesions induced by hydrofluoric acid burn in the left
forearm

A topical gel of calcium gluconate (2.5%) was used
simultaneously. Central catheterization, invasive blood
pressure and routine monitorization were performed in the
burn intensive care unit. Although he was hemodynamically
stable and in sinus rhythm on the ECG, biochemical

A second goal is to transform free fluoride ions into
insoluble fluoride salts. A 2.5% calcium gluconate gel
is often used to treat burn lesions induced by acid [6,7].
After first aid by washing and application of gel, 5% of
calcium gluconate injections may be required for lesions
especially of deep burns with a large surface area [5]. Severe
systemic toxicity may occur following HF burns. Wu et al.
[8] reported successful resuscitation of a case developing
systemic toxicity, including hypomagnesemia, hypokalemia,
hypocalcemia, bradycardia, and cardiac arrest with IV
calcium, magnesium and potassium. The case abruptly
developed cardiac arrest at the 16th hour after contact with
the agent, despite 3% of total body surface area (TBSA)
suffer first-degree burns. The TBSA of our patient’s burn
was greater and the degree of the burn was higher than the
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patient’s burn that Wu et al. reported, however, its course
was not fatal. This demonstrates that treatment should be
planned carefully and started urgently independent of the
size of the lesion. HF-induced burns treated ineffectively
or late may have catastrophic consequences even if they
are minor injuries [9]. Sudden death has been reported
due to multi-organ failure, severe cardiac arrhythmias or
ventricular fibrillation [10,11]. There have been reports
of HF-induced burns due to causes other than contact. An
example may be an exposure via inhalation; in which case,
laryngeal edema should be excluded or treated promptly
by performing fiber optic laryngoscopy. Inhalation of 3%
calcium gluconate should be simultaneously added to the
treatment [12]. Ingestion of batteries or magnets is another
cause for injuries by HF [13]. Although, dermal exposure
is mostly limited to moderate irritation or invasion, burns
caused by inhalation or ingestion often manifest themselves
with more serious systemic complications. It is also essential
to neutralize the acid with water or milk and also to perform
gastric lavage using a solution of calcium gluconate in the
emergency treatment [14].
Hexafluorine solution should also be used in HF burn
patients. This solution is a decontaminating solution forming
hypertonic, amphoteric and chelating actions. Specifically,
it causes deactivation of hydrogen ions and forms chelates
with fluoride ions. HF may cause progressive destruction
of tissue which can include bone injury. Because even
the exposure of a 1% solution of this chemical can cause
serious systemic symptoms, hexafluorine is recommended
for use as early as possible [15]. However, in the absence of
hexafluorine, calcium gluconate solutions are compulsorily
used in emergency situations.
Soderberg et al. [16] gave hexafluorine to 16 patients
with ocular or dermal HF burns, who presented to their
departments within one year. The progress of the lesions
was successfully kept under control in 75% of cases, and the
mean hospital observation time was decreased to less than
one day for 44% of the patients. Burgher et al. [17] decribed
that no histological lesions were present in patients who
had been washed with only hexafluorine in the early period
after exposure, and compared this with patients to whom
water plus topical calcium gluconate had been applied in an
experimental setting. However, in a study of rats, Hulten et
al. [18] investigated blood calcium, potassium, and ionized
fluoride levels in groups whose burn lesions were washed
with hexafluorine solution, with water alone or with water +
2.5% calcium gluconate, however, they could not prove that
hexafluorine is more effective than the other two treatments.

Hexafluorine was not available for our patient. We primarily
treat burn lesions with topical calcium gluconate gel and
then initiate systemic therapy. At this stage, the use of
hexafluorine solution could have had a positive effect on the
treatment. However, we assumed that taking the patient to
our burn center within 1 hour had also a positive impact on
the prognosis. We considered the factors that play a negative
role in the availability of this agent. These included the
infrequent occurrence of this type of burn than of others,
and the fact that hexafluorine solution is expensive and is
not being used widely.
However, the agent should be routinely used by hospitals
as its benefits have been proven. Because its shelf life is
two years and it can be stored easily, hexafluorine solution
must be available in workplaces at high risk of HF burns,
and should be immediately applied to the whole body
upon exposure. The later the implementation of this agent,
the longer the length of hospitalization and the higher the
number of additional complications, such as the signs of
systemic toxicity [16].
We believe that training programs, including first-aid
programs should be planned from this point of view. Thus,
the mortality and morbidity associated with HF burns could
be prevented.
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A late diagnosis of Pott’s disease in an adolescent with psoas abscess
Pott hastalığı sonrası psoas absesi gelişen bir adolesan olgu

Hacer AKTÜRK, Selda HANÇERLİ TÖRÜN, Bahar ÇALIŞKAN, Oğuz Bülent EROL, Feryal GÜN, Nuran SALMAN,
Ayper SOMER

ABSTRACT

ÖZET

Psoas abscess is classified as primary or secondary according to
presence or absence of the underlying focus of infection. Secondary
psoas abscesses are much more common and tuberculosis of the
spine (Pott’s disease) is one of the leading predisposing diseases.
Here we report a 16-year-old male presented with flank pain and
abdominal distention, followed by spontaneous purulent drainage
from lower back and lower abdomen. Eventually a painful
swelling appeared below the right knee about one year after the
appearance of the first symptoms. He was diagnosed as Pott’s
disease and secondary psoas abscess based on specific culture
of draining pus, which yielded Mycobacterium tuberculosis and
spinal magnetic resonance imaging (MRI) findings. Psoas abscess
due to Pott’s disease may show a nonspecific and chronic clinical
course resulting in a late diagnosis and increased morbidity, as in
the reported case. Clinicians in the endemic countries should be
aware of this rare and challenging clinical entity.

Psoas abseleri altta yatan enfeksiyon odağının olup olmamasına
göre primer ve sekonder olarak sınıflandırılmaktadır. Sekonder
psoas abseleri daha sık görülür. Pott hastalığı olarak da bilinen
vertebra tüberkülozu psoas abselerinin önde gelen nedenlerinden
biridir. Bu yazıda, ilk olarak böğür ağrısı ve karında şişlik
yakınmaları gelişen 16 yaşındaki bir erkek hasta tanıtılmaktadır.
Bu yakınmaları takiben sırt ve karın bölgesinde kendiliğinden
akıntı gelişmiş ve nihayetinde ilk yakınmalarından yaklaşık 1 yıl
sonra sağ diz altı bölgesinde ağrı ve şişlik oluşmuştur. Hastaya,
akıntının spesifik kültüründe Mycobacterium tuberculosis üremesi
ve spinal magnetik rezonans görüntüleme (MRG) bulguları ile
Pott hastalığına sekonder psoas absesi tanısı konulmuştur. Pott
hastalığına sekonder gelişen psoas abselerinde kronik ve belirsiz
klinik süreçler görülebilir. Bu durum ise, hastamızda olduğu gibi
tanıda gecikmeyle sonuçlanabilir. Özellikle tüberkülozun endemik
olduğu ülkelerde klinisyenlerin bu nadir ve tanısı karışıklık
yaratabilen hastalığı akılda tutmaları gerekmektedir.
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Psoas abscess (PA), was first defined by Mynter in 1881
and referred to as psoitis. It is a collection of pus in the
iliopsoas compartment [1]. Traditionally, it is classified into
primary psoas abscess with no obvious focus of infection,
and secondary psoas abscess occurring with direct spread of
infection from contiguous structures like the gastrointestinal
tract, the urinary tract or the spine. In developing countries,
tuberculosis of spine so called Pott’s disease is still
commonly reported as underlying focus of infection [2,3].
Its incidence is also increasing in industrialized countries
among some risk groups [4,5]. Psoas abscess secondary
to Pott’s disease is often associated with a delayed
165
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diagnosis due to its insidious onset and nonspecific clinical
presentation, causing considerable morbidity. Herein, we
report a 16-year-old immunocompetent male who presented
with lower back and a soft tissue mass over the right iliac
fossa. He was diagnosed as tuberculosis of the spine and
unilateral psoas abscess with a 1 year delay. At that time,
he had also developed osteomyelitis and abscess of the right
tibia.
We intend to point out the importance of considering
tuberculosis (TB) in patients with psoas abscess, with the
hope to contribute to the prevention of delays in diagnosis
and treatment of such cases.

Case Report
A-sixteen-year old male was referred to pediatric infectious
diseases department with complaints of lower back and right
flank pain, intermittent spontaneous purulent drainage from
a soft tissue mass over the right iliac fossa and lower back,
and swelling and pain on the right knee. His first complaint
was low back and right flank pain that started 1 year ago.
. Subsequently, having a soft tissue mass over the right iliac
fossa had motivated him to seek medical treatment 10 months
ago. From that moment on, he had been evaluated by a
pediatric surgery department. On computerized tomography
(CT) imaging of the abdomen, an abscess sited on right
iliac fossa had been realized and drained by percutaneous
placement of a catheter together with antibiotic treatment.
He had continued to complain about pain and intermittent
spontaneous purulent drainage from lower back and right
lower iliac fossa (lower abdomen). Aspiration by a needle or
drainage by a catheter had been repeated several times. He
had also been given several antibiotic treatments, with no
benefit. Lastly, pain and gradually appearing swelling on the
right knee started three months ago. He denied fever, night
sweats and significant weight loss. He had no weakness and
continued to work in a textile factory. His medical history
was unremarkable. There was no history of exposure to TB.
On physical examination, his weight and height were in
between 3rd-10th percentile. His vital signs were normal.
He had a BCG scar. The lungs were clear on auscultation.
He had mild tenderness and palpable soft tissue mass
on the right iliac fossa with a catheter draining purulent
material (Figure 1). He had also mild point tenderness
over the lumbar spine with scars indicating past needle
aspirations. Neurological assessment was normal. Extremity
examination revealed a fluctuating swelling with a diameter
of 3x3 cm just below the right knee (Figure 2). Laboratory
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evaluation of the patient was as follows: Hemoglobin:
10.1 g/dL, white blood cell count: 7.3x109/L, erythrocyte
sedimentation rate: 76 mm/h, C reactive protein: 52 mg/dL
(0-5), IgG: 1594 mg/dL. Biochemical tests were all normal.
Anti-HIV and Brucella Wright agglutination were negative.
Tuberculin skin test was measured as 15 mm. An interferongamma related assay test was found to be positive. Chest
X ray was normal. Magnetic resonance imaging (MRI)
revealed osteomyelitis and spondylodisciitis on L2, L3 and
S1 vertebra and right sided psoas abscess. Furthermore,
osteomyelitis and an abscess of 15x17 mm on proximal
tibia were visible on MRI of the right knee. A four drug
regimen of antituberculous treatment (isoniazid, rifampicin,
ethambutol, pyrazinamide) was commenced. Subsequently,
specific culture of purulent material draining through the
catheter on the right lower abdomen yielded Mycobacterium
tuberculosis complex. Antimicrobial susceptibility testing
was performed for the following four antituberculous drugs
and the isolate was found to be susceptible to all of them
Isoniasid (2,5µg/ml), Rifampicin (0,1 µg/ml), Streptomycin
(2 µg/ml), Ethambutol (2,5µg/ml).
After the first month
of anti-tuberculous treatment, complaints of the patient were
resolved completely with increasing appetite and weight
gain of 2 kilograms.

Figure 1. Purulent material draining through the percutaneous
catheter on the right iliac fossa.
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greater in tuberculous PA than that found in other types of
PA (61 days vs. 21 days; p=0.03) [9]. Similarly, frequency
of fever and leukocytosis was reported to be significantly
less in patients with tuberculous PA. Correspondingly, fever
and leukocytosis was absent in our patient. He had a nonserious back pain for 2-3 months as subclinical presentation.
Although he had a 1 year-delay between onset of symptoms
and diagnosis, his general condition was good enough to
permit him to keep going to work.
Risk factors have been defined both for spinal TB and
PA [9-11], like immunosuppression, HIV infection and
exposure history to TB. There was no underlying disease
causing immunosuppression in our patient. He denied
any known exposure to TB. His family screen for TB was
negative. Working in a textile workshop may be accepted as
a risk factor for TB in our country, which is endemic for TB.

Figure 2. Tender swelling just below the right knee.

Discussion
Pott’s disease or TB of the spine is an insidious disease
commonly presenting with progressive local back pain.
Fever, weight loss and constitutional symptoms may not be
seen [5,6]. PA is one of the complications of Pott’s disease,
due to close anatomical placement. Because paraspinal
abscesses may develop in >50% of spinal TB cases, the
identification of PA requires prompt evaluation of the spine
as primary source of infection [7]. Truly incidence of PA
remains unknown but it has probably increased, especially
secondary ones, due to improvement in diagnostic modalities
and recurrence of tuberculosis in industrialized countries
[8]. Frequency of secondary psoas abscess has been reported
to be 78% in a cohort of 124 patients from Spain source of
infection being tuberculosis in 12% of patients, and majority
were of skeletal origin [9]. This rate would be expected
higher in tuberculous endemic countries.
Diagnosis of PA is still a challenge for clinicians.
Especially when tuberculosis is the source of infection, a
high index of suspicion is mandatory. Because, it may come
out with a long term subclinical presentation, nonspecific
symptomatology, chronic and relatively less aggressive
clinical course than other types of secondary PA. In the
study from Spain mentioned above, the delay between onset
of symptoms and diagnosis was found to be significantly

Radiologic modalities namely ultrasonography, CT
and MRI have facilitated the diagnosis of PA. Among them
CT is considered as gold standard [12]. Ultrasonography
is an easily available first step screening technique, but
it has lower sensitivity and specificity than CT [13]. We
also utilized MRI due to its advantage in determining
pathologies of the spine. Microscopy and culture of the
infected material sampled by the aid of either ultrasound
or CT-guided percutaneous catheter drainage, which is
also therapeutic or needle aspiration is the gold standard
for the diagnosis of tuberculous PA. When microbiologic
techniques remain negative, TB may also be diagnosed
by compatible clinical findings and favorable response to
empiric antituberculous treatment [9]. In the present case,
gram staining of purulent abscess material revealed profuse
polymorphonuclear leukocytes and acid fast staining was
negative. Mycobacterium tuberculosis was identified in the
specific tuberculosis culture.
Psoas abscess may be treated mostly by antimicrobial
therapy plus percutaneous drainage, antimicrobial therapy
alone, especially when small size of PA is the concern,
or antimicrobial therapy plus surgery, in occurrence of
chambered or multiloculated abscesses [9,12]. Adjuvant
surgical treatment may be needed in cases of spinal TB with
spinal cord compression, spinal instability or neurologic
deficits [14]. Abscesses of our patient had been drained
several times and he had already a percutaneous catheter
when he admitted to our department. He had also been given
antibiotic therapies before admission. Antituberculous
treatment was commenced based on his compatible clinical
presentation, positive tuberculin skin test and interferongamma related assay. Positive TB culture confirmed the
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diagnosis. He had no neurological pathologic findings so that
no surgical intervention was needed. Although a 6-month
treatment course is recommended for spinal TB, duration
of therapy may be prolonged if the response to therapy is
deemed slow. Response to treatment may be assessed by
improvement in pain, mobility, general wellness, weight
and neurological deficits, if exist. Radiologic improvement
is not expected early, so usually not considered to be helpful
in monitoring therapy [15]. Appropriate antituberculous
therapy with or without surgical intervention has favorable
prognosis in spinal TB and PA [5,9]. Medical treatment
of our patient was prolonged to 1 year, with no residual
radiologic or clinical pathology at the end.
High clinical suspicion is the major step to diagnose
PA secondary to spinal TB. Myobacterium tuberculosis
infection should be strongly considered in patients with
PA who have risk factors like TB exposure history, HIV
infection, and immunosuppression. It should be remembered
that only living in a TB endemic country is also a risk factor.
Poor response to antibiotic treatment and drainage should
also remind us Myobacterium tuberculosis in differential
diagnosis, to prevent long diagnostic delay.
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Giant gluteal pilomatrixoma: An uncommon tumor in a rare
localization
Dev gluteal pilomatriksoma: Nadir bir lokalizasyonda sıradışı bir tümör
Murat Özgür KILIÇ, Meral ŞEN

ABSTRACT
Pilomatrixoma is an uncommon, benign subcutaneous tumor
arising from the hair follicle matrix. This tumor occurs more
commonly in children than in adults, and most often originates on
the head, neck or upper extremities. Gluteal region is an extremely
rare site of pilomatrixoma. Multiple presentation is an unusual
condition and often associated with some familial syndromes such
as myotonic dystrophy, Gardner syndrome and Turner syndrome.
Pilomatrixoma mostly presents as a painless, firm, slow-growing
subcutaneous mass, and is usually encapsulated by connective
tissue and sharply demarcated from the surrounding normal tissue.
Both clinical and radiological findings are non-specific, and
therefore histopathology is necessary to reach correct diagnosis.
These lesions have very low risk of malignant transformation,
and surgical excision with adequate margins is the treatment of
choice. Herein, a rare case of gluteal pilomatrixoma with multiple
presentation in the upper extremities in a young female patient was
presented.
Keywords: Diagnosis, Gluteus, Pilomatrixoma, Treatment
ÖZET
Pilomatriksoma saç folikülü matriksinden kaynaklanan nadir,
benign bir cilt altı tümörüdür. Bu tümör yetişkinlere oranla
çocuklarda daha sık görülür ve çoğu baş, boyun veya üst
ekstremitelerden köken alır. Gluteal bölge, pilomatriksomanın
çok nadir görülen bir bölgesidir. Multipl prezentasyon sık olmayan
bir durumdur ve genellikle miyotonik distrofi, Gardner sendromu
ve Turner sendromu gibi bazı ailesel sendromlar ile ilişkilidir.
Pilomatriksoma çoğunlukla ağrısız, sert, yavaş büyüyen bir cilt altı
kitlesi olarak ortaya çıkar ve genellikle bağ dokusu ile kapsüllü

ve normal çevre dokudan keskin olarak sınırlanmıştır. Hem klinik
ve hem de radyolojik bulgular spesifik değildir ve bu nedenle
histopatoloji doğru tanıya ulaşmak için gereklidir. Bu lezyonlar
çok düşük malign transformasyon riskine sahiptir ve tedavisi
yeterli sınırlar ile cerrahi eksizyondur. Bu yazıda, genç bir kadın
hastada, üst ekstremite multipl prezentasyon ile birlikte olan nadir
bir gluteal pilomatriksoma olgusu sunuldu.
Anahtar kelimeler: Diagnosis, Gluteus, Pilomatriksoma, Tedavi

Introduction
Pilomatrixoma or pilomatricoma (PM) is a benign
cutaneous tumor originating from the hair matrix, and is
mostly common in the first two decades of life [1]. The
most affected anatomical sites are head, neck, and upper
extremities [1]. However, PM are rarely found in the other
parts of the body, especially in the gluteal region. The main
presenting symptom is a solitary, subcutaneous, slowly
growing nodular mass usually measuring less than 15 mm
in diameter [2]. Large tumors and multiple presentations
are unusual conditions, and may be associated with some
familial syndromes [3]. Surgical excision with wide margins
is the treatment of choice due to the risk of recurrence
[4]. Herein, we report a giant PM in a 33-year-old female
presenting with an irregular gluteal mass clinically thought
to be malignant.
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A 33-year-old female patient presented at our institute with
a slow growing and painful right gluteal mass. The physical
examination revealed a solid, subcutaneous tumoral lesion of
about 7×5 cm in size in the right gluteal region. The skin over
the mass was erythematous (Figure 1). In addition, multiple
similar lesions, the largest of 1 cm in size, were found out
169
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in the upper extremities. No regional lymphadenopathy
was detected clinically. The patient did not have any other
skin disease or familial history of any systemic syndrome.
Ultrasound (US) examination revealed a subcutaneous
heterogeneus lesion of about 8×5 cm in size, with cycstic
areas and calcifications in the centre of the mass. Magnetic
resonance imaging (MRI) showed a subcutaneous, lobulated,
malignant-suspected lesion in the right gluteal region, which
was hypointense in T1 and T2A sequences with minimally
peripheral edema (Figure 2). A tru-cut biopsy was performed
due to the clinical and radiological suspicion of malignancy,
and the gluteal mass was diagnosed as a benign PM. In
addition, the diagnosis of the similar lesions on the arms
was also confirmed histopathologically. The tumor was
completely excised under spinal anaesthesia (Figure 3). On
histopathological examination, a nodular lesion, 7×6×3 cm
in size and composed of solid nests of basoloid cells with
squamous ghost cells, was defined as PM (Figure 4). The
patient was discharged on third day without any problem,
and no recurrence was observed during the follow-up period
of approximately one year. Permission was obtained from
the patient for publicaiton of her photographs.
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Figure 2. Subcutaneous hypointensive mass located in the right
gluteal region (axial T2).

Figure 3. Totally excised PM

Figure 1. Tumoral lesion in the right gluteal region. Erythematous

Figure 4. Epitel islands with centrally settled ghost cells and
periferrally surronded by proliferated basal cells. There is no

skin is seen over the tumor.

atypia, necrosis and infiltrative border (H&E X100).
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Discussion
Pilomatrixoma, also known as calcifying epithelioma of
Malherbe, was first described by Malherbe as a neoplasm
of the sebaceous gland. Later on, the term was changed
to “pilomatrixoma” by Forbis and Helwig according to its
origin of the hair matrix. The neck and cheek are the most
common sites in children, while the scalp and neck are the
most common sites in adults. However, gluteal region is very
rare. PM typically presents as a superficial, firm, solitary
and painless mass of the dermis. These tumors constitute
approximately 1% of all benign skin lesions, and usually
grows slowly over a period of several months or years
[2]. Similarly, our patient presented with a slow growing
and mild-tender right gluteal mass. Although, PM can be
seen at any age, it often occurs before the age of 20 years
with a slight female predilection [1]. However, a second,
smaller peak of onset has been reported in the elderly [3].
The lesions are usually less than 15 mm, and sometimes in
association with slight bluish/reddish coloration of the skin
[2, 5, 6]. In the present case, the lesion was irregular and
7×5 cm in diameter with superficial hyperemia, clinically
thought to be malignant. The lesions larger than 5 cm are
generally defined as giant PMs [7]. To our knowledge, the
largest reported PM in the literature was 24 cm in size and
located in the upper back [8]. Multiple presentation of PM
is an unusual condition, and is generally associated with
various systemic syndromes, of which myotonic dystrophy
has been the most described [1,9]. Our patient had a giant
PM in the gluteal region with multiple similar and smaller
lesions on the skin of upper extremities. She had no familial
or systemic syndrome related to PM. Her familial history
was also negative for PM.
The clinical diagnosis of PM is often difficult, particularly
for the lesions in unusual localizations. PM unfortunately has
non-specific radiological findings; however complementary
imaging methods including US, computed tomography (CT)
and MRI are needed to establish a differential diagnosis
with other benign and malign lesions such as sebaceous
cyst, giant dermatofibroma, neurofibromas, nodular basal
cell carcinoma and foreign body reaction [2, 8]. US, as a
rapid, non-invasive and inexpensive test, is often the first
step radiological test in diagnostic algoritm. The others,
CT scan and MRI, may give more information about the
nature and margins of the lesion as well as its relationship
with adjacent structures, and thus may be more helpful in
surgical planning. However, it was reported that typical
imaging findings should not be expected in cases of giant
PMs [10]. Both US and MRI were used in the preoperative

evaluation of our patient. On the other hand, the diagnosis of
PM should be always confirmed histopathologically. In this
regard, fine-needle aspiration biopsy or tru-cut biopsy should
be performed before surgical intervention for distinguishing
other similar pathologies and low risk of malignancy.
Indeed, malign transformation of PM is extremely rare, and
usually occurs in middle-aged or elderly patients. Malign
PMs are also associated with high rates of local invasion
as well as metastasis [11]. Histopathologic examination
of PM generally shows solid nests of basaloid cells with
the formation of ghost cells; however, calcification and
ossification can be observed in some cases.
The spontaneous regression of PM has never been reported
[1]. For this reason, simple surgical excision of the lesion
should be the treatment of choice. Surgery is associated with
a very low relapse rate probably due to incomplete excision
[2]. Similarly, in the present case, no recurrence has been
observed within the follow-up period of one year.
Finally, PM is well recognised by dermatologists and
pathologists, but it is an unusal lesion for other clinicans
such as general surgeons. Moreover, gluteal region is an
extremely rare site of PM. Due to non-specific clinical and
radiological features, histopathology is the most definitive
means of diagnosis. Simple surgical removal of the lesion
with adequate margins is considered to be the treatment of
choice, with a very low relapse rate.
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CASE REPORT / OLGU SUNUMU

Tooth fragments embedded in the lower lip following trauma
Travma sonrası alt dudakta gömülü diş
Fatma Betül Tuncer, Bülent Sacak

ABSTRACT

Introduction

Maxillofacial trauma and accompanying oral injury may cause
dental fragments embedded in surrounding soft tissues and these
fragments may go unnoticed if not properly examined. This
case report describes a patient who presented to the emergency
department, consulted to our department for swelling and tenderness
in his lower lip and diagnosed with fragments of maxillary incisor
tooth located in the lower lip. Risk factors for dental trauma,
importance of initial clinical examination and management of such
dental injuries in the emergency department are discussed.

Traumatic dental injuries have become more common
in the recent years mainly because of an increase in the
participation of children in sports [1]. Crown fractures are
the most common type of dental trauma, accounting for 2676% of all dental injuries [2]. The fractured teeth-especially
the incisors-may cause laceration and subsequent bleeding
of the surrounding soft tissue. A careful examination of soft
tissues is extremely important, as fractured tooth fragments
are reported to be found in the lower lip, the buccal mucosa,
the tongue and other sites [3-5]. In this case report, we report
a pediatric case who presented to the emergency department
with a swelling in his lower lip after striking his head to the
ground and found to have fragments fractured tooth in his
lower lip.

Keywords: Tooth fragments, Lower lip, Trauma

ÖZET
Maksillofasiyal travma ve eşlik eden ağız yaralanmaları diş
kırıklarına ve bu diş kırıklarının etraf yumuşak dokuya gömülmesine
neden olabilir. Bu vaka takdiminde acile başvuran, alt dudağında
şişme ve hassasiyet olması nedeni ile tarafımıza danışılan ve üst
kesici diş parçalarının alt dudağa gömüldüğü tespit edilen hasta
anlatılmaktadır. Dental travmaların risk faktörleri, ilk muayenenin
önemi ve bu tip dental yaralanmaların acilde yapılması gereken ilk
tedavisi tartışılmıştır.
Anahtar kelimeler: Diş fragmanları, Alt dudak, Travma
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Case Report
A 12-year-old boy was consulted to our department for
swelling and tenderness in his lower lip after he fell and
struck his head on the ground. The parents of the patient
noticed that the swelling of the lip worsened and sought
medical attention 16 hours after the incident. Physical
examination revealed a laceration and a hard mass on the
buccal surface of the left lower lip. Dental examination was
significant for a crown fracture on the upper left medial
incisor (Fig.1). No tooth fragments were found after the
initial injury. Maxillofacial computed tomography, ordered
by the emergency room physician, showed a bony dense
mass located in the lower lip (Fig. 2 A)
We removed the tooth fragment under local anesthesia
through the laceration in the lower lip. Another tooth
fragment was found and removed upon further exploration
of the wound (Fig.3). The laceration was sutured with 6/0
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vicryl suture and oral hygiene instructions were given. Oral
penicillin (amoxicillin 500 miligrams, three times a day for
5 days) was prescribed to the patient as recommended [6].
After the surgical procedure, a lateral skull x-ray
was obtained to ensure that there was not any other tooth
fragments or foreign bodies left in the lower lip (Fig.2 B).

Figure 1. This picture shows a laceration on the top of the swollen
left lower lip and there is also a crown fracture on the upper left
medial incisor
A

B
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DISCUSSION
Traumatic dental injuries are more common in children
and adolescents than in adults; and boys are affected more
than girls. Falls are the most frequent etiology, especially
between 10 and 12 years of age [7]. Maxillary incisors are
more frequently affected because of their anterior projection
and short upper lip that do not adequately protect these teeth
[3]. One study showed that children aged 7-10 who have
an over-jet of 6 mm or more, along with their maxillary
incisors covered less than one-half by the upper lip at rest
are considered at risk for dental injuries [8]
Fracture and missed tooth fragments do not pose any
problem for the patient but if there is laceration of the
surrounding soft tissue, the possibility of tooth fragments
embedded in these tissues should be investigated. Tooth
fragments have also been reported to be found in the tongue,
nasal cavity and frontal sinus [4,5]. Aspiration of the tooth
fragments resulting in chronic airway problems, even death,
is undoubtedly the worst complication that could occur [9].
Clinical examination is usually sufficient but if the bleeding
and edema interfere with proper examination, simple lateral
and occlusal radiographs should be obtained to rule out the
possibility of having tooth fragments in the soft tissue [10].
Potential complications of tooth fragments retained in
the wound are foreign body reaction-leading to a disfiguring
fibrosis- and infection as the oral flora contains many
virulent microorganisms [11]. In our case, the pus formation
was present around the tooth fragments at the time of the
initial examination, although it had been only 16 hours after
the injury.

Figure 2. (A) shows the bony dense tooth fragment in the soft
tissue of the lower lip in the axial cross-section of the maxillofacial
computed tomography of the patient. (B) The postoperative lateral
radiograph of the lower lip confirms the absence of any tooth
fragments left in the lower lip

The importance of the awareness of the emergency room
(ER) staff about orofacial injuries should be underscored,
as many studies showed the knowledge of ER staff on
management of dental injuries are insufficient [12]. Holan
et al show that only 4% of ER physicians would provide an
appropriate initial treatment in the case of avulsed permanent
incisors [13].

Figure 3. The fragments of fractured maxillary incisor extracted
from the lower lip

Crown fractures of maxillary incisors may temporarily
affect the facial aesthetic, causing emotional distress to the
patient. The most conservative treatment of crown fractures
are reattachment of tooth fragment using an acid-etch and
enamel-bonding resin technique. This technique gives
aesthetically the most acceptable results as the fractured
fragment maintains original shape, color, texture and incisal
edge translucency [1]. It is important to transfer the fractured
fragments in aqueous transport mediums such as normal
saline until reattachment occurs. Interestingly, soft tissue of
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lips may act as a physiologic medium for tooth fragments as
reported in late presentations [10,14].
Missed tooth fragments must be investigated in the
case of dental fracture. The importance of proper intraoral
examination can not be overemphasized. Radiologic
investigation shall proceed if the possibility of tooth
fragments embedded in the soft tissue can not be ruled out.
Tooth fragments can be stored in the aqueous mediums until
they are reattached. Education of the ER physicians and
primary care providers is also important since they provide
the initial care in such traumas.

5.

6.

7.

8.
9.

10.
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1. Bu çalışma yapılır iken, yapılan araştırma konusu ile ilgili direkt bağlantısı bulunan herhangi bir ilaç firmasından, tibbi
alet, gereç ve malzeme sağlayan ve /veya üreten bir firma veya herhangi bir ticari firmadan, çalışmanın değerlendirme
sürecinde, çalışma ile ilgili verilecek kararı olumsuz etkileyebilecek maddi ve/veya manevi herhangi bir destek alınıp/
alınmadığı,
2. Ayrıca, bu çalışma ile ilgili olarak herhangi bir aile bireyinin veya yazarların çıkar çatışması potansiyeli olabilecek,
bilimsel ve tıbbi komite üyeliği veya üyeleri ile ilişkisi, danışmanlık, bilirkişilik, herhangi bir firmada çalışma durumu,
hissedarlık ve buna benzer durumlarının olup/olmadığı,
3. Ayrıca, makale hazırlanırken; veri toplanmasında, sonuçların yorumlanmasında, makalenin yazılmasında herhangi bir
çakışma alanı bulunup/ bulunmadığının açık bir şekilde belirtilip bütün yazarlar tarafından imzalanması şarttır.
Makale başlığı:

 Yazımızın tarafsızlığı ile ilgili bilinmesi gereken herhangi bir mali katkı veya diğer çıkar çatışma ihtimali (potansiyeli) ve
ilişki alanı YOKTUR.
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