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Degerli Meslektaslarim ve Sayin Okuyucularimiz,

DNT Ortadogu Yayincilik A.S. Genel Kurulu tarafindan 2018 yili itibariyle “Turkish Journal Of Clinics And Laboratory” dergisinin yeni sorumlu bas

editori olarak gorevlendirilmis bulunmaktayim.

Benim icin ¢cok onurlu bu gorevi, aramiza yeni katilan editorler kurulundaki ve danisman havuzundaki arkadaslarimla daha da gl ve sevk
kazanmis olarak yerine getirmeye calisacagiz. Bu vesileyle ge¢mis donemde emek vermis editorler, editérler kurulu Gyeleri ve danismanlara

tesekkdirl bir borg bilirim. Hedefimiz onlarin dergimizi tagidiklari bu milkemmel noktadan 6teye gotiirmek olacaktir.

Dergimiz kapsam olarak yine tibbin her dali ile ilgili Tiirkce veya ingilizce yazilmis orijinal klinik, laboratuar veya deneysel calismalar, olgu su-
numlari, derleme, editére mektup, kisa raporlar ve orijinal gériintiiler yayinlamaya devam edecektir. Ulusal platformda TUBITAK ULAKBIM TR

Dizinindeki varligimiz bize gii¢ katmaktadir.

ilgili alanin cok genis olmasi nedeniyle editérler kurulu cok farkl uzmanlardan ve saglik bilimlerinin hemen her bransini kapsayacak sekilde
yeniden diizenlenmistir. Index Copernicus, DOAJ, DRJI, HINARI, CiteFactor, Infobase Index, International Scientific Indexing gibi uluslararasi
indekslerde taranan dergimizin bu niteligine uygun olarak konusunda tinlii uzmanlardan olusan uluslararasi editérler kurulu da devreye so-
kulmustur. Bu kapsamdaki dergilerde yayini olmak akademik yiikseltmelerde ve performans puanlamasinda 6nem tagimaktadir. Amacimiz her

zaman dergimizin Index Medicus, SCI gibi en Ust indekslere dahil olmasi olacaktir.

Artan yazi ve hekim sayisi, giderek 6zellesen uzmanlik alanlarini g6z ontiine alarak génderilen yazilarin tim meslektaslarimizin olusturacagi
bir danisman havuzu (akran degerlendirmesi -peer review) tarafindan degerlendirilmesi ilkesini siirdirme kararindayiz. Bu amacla elektronik
altyapimiz basta olmak tizere yeniden yapilanma calismalari baslatiyoruz. Altyapi hazir oldugunda sizlere dergimize danisman (hakem) olmak
icin bir davet mektubu gonderilecektir. Sizlere verilen kullanici adi ve sifre ile dergi web sitesinden kisisel bilgilerinizi girmeniz ve uzmanlik se¢-
meniz istenecektir. Danismanlik meslegimiz ve meslek grubumuz icin gondilluiliik esasina dayali olarak yaptigimiz bir gérevdir. Bunun yani sira
kamu hastaneleri ve tniversiteler danismanlik yapan hekimlere performans ve akademik atanma icin puan vermektedir. Danismanlik yapan
meslektaslarimizin bu ¢alismalari icin kendilerine -talep ettiklerinde- belge verilecek ve her yilin ilk sayisinda bir dnceki yilda karari verilmis ya-
zilarda danismanlik yapan kisilerin isimleri dergimizde yayinlanacaktir. Bilimsel Degerlendirme Kurulu'nda yer alacak isimler ise danismanlarin
yazi degerlendirmedeki sayi, suire ve katki performanslari g6z dniine alinarak editorler kurulunun incelemesiyle belli araliklarla yenilenecektir.

Dergimizde gorev yapmis tim danismanlara ictenlikle tesekkiir ederim.

Dergimizin yeni uluslararasi indekslere kabulii ya da halen kapsandigi indekslerce kapsanmasinin devami dergimizin bir impakt faktoriiniin
olmasina, yani dergimizde yayinlanmis makalelerin 6zellikle yurtdisi diger yayinlarda referans gosterilmesine baghdir. Dergimizde yayinlanmis
makalelerin tamamini web sitemizden okuyup indirebilir, yine web sitemizdeki ya da TUBITAK biinyesindeki ULAKBIM (Tiirk Tip Dizini) arama

motorlarindan anahtar kelimeleri kullanarak ilgili konulara ulasabilirsiniz.

Gonderilen yazilarin kisa stirede degerlendirilmesi ve yayinlanmasi konusunda en 6nemli basamak olan danisman dederlendirme suresini
kisaltma ve bir baskidaki makale sayisini artirma gibi degisiklikler uygulamaya ge¢mistir. Amacimiz siz meslektaslarimizin géndermis oldugu

yayinlarin karar ve baski stirecini en kisa slirede sonuca ulastirmaktir.

Makalelerin diizeltilmesindeki titiz calismalari, zamaninda ve kaliteli baski konusundaki gayretleri nedeniyle yayincimiz DNT Ortadogu Yayinci-

ik A.S. ve birlikte calismaktan biylik mutluluk duydugumuz yazi islerindeki degerli arkadaslarimiza sonsuz tesekkdirler etmek isterim.
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Advanced oxidation protein products and monocyte chemoattractant
protein-1 in periodontal disease

Periodontal hastalikta ileri oksidasyon protein Urtinleri ve monosit
kemoatraktan protein-1

Meltem KARSIYAKA HENDEK' , Ebru OLGUN ERDEMIR', Ucler KISA?

'Department of Periodontology, Faculty of Dentistry, Kirikkale University, Kirikkale, Turkey
’Department of Biochemistry, Faculty of Medicine, Kirikkale University, Kirikkale, Turkey

ABSTRACT

Aim: The aim of the study was to determine gingival crevicular fluid (GCF) levels of advanced oxidation protein product
(AOPP) and monocyte chemoattractant protein (MCP)-1 in subjects with periodontal disease and health.

Materials and Methods: A total of 75 non-smokers, including 25 participants with chronic periodontitis (CP), 25
participants with gingivitis (G) and 25 participants with periodontally healthy (H) were included into the present study.
The probing depth (PD), clinical attachment level (CAL), plaque index (Pl) and gingival index (GI) were recorded. The GCF
samples from 4 sites in each individual were collected and GCF AOPP and MCP-1 levels were determined by enzyme-
linked immunosorbent assay method.

Results: GCF AOPP and MCP-1 levels were the lowest in the H group; followed by the G group and the highest in the CP
group. These differences were statistically significant between G and H groups and between the CP and the other groups
(p <.05). A statistically positive correlation was detected between GCF AOPP and MCP-1 levels.

Conclusion: GCF AOPP and MCP-1 levels might play a considerable role during periodontal inflammation and an elevated
GCF AOPP and MCP-1 levels are suggested as a potential biomarker for periodontal diseases.

Key Words: Advanced oxidation protein products, Gingival crevicular fluid, Monocyte chemoattractant protein, Oxidative
stress, Periodontitis
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bagli immunosorbent analizi ile belirlendi.

seviyeleri arasinda pozitif istatistiksel korelasyon bulundu.

Periodontitis

Introduction

Oxidative stress is called serious imbalance between the
formation of free radical and antioxidant defense mechanism
and leads to the tissue damage. The tissue damages of free
radicals include many mechanisms such as protein damage,
lipid peroxidation, DNA damage, oxidation of important
enzymes and stimulation of proinflammatory cytokines [1].

Advanced oxidation protein product (AOPP) has been
identified as a novel marker of oxidant-mediated protein
damage, the intensity of oxidative stress, and inflammation.
AOPP is defined as the cross-linked protein products
containing dytrosine and considered to be a reliable marker
for determination of protein damage [2]. AOPP was recognized
in uremic patients in 1996 and results from activation of the
chloronise oxidants with proteins [3]. It is used as a biomarker
in several pathological conditions including diabetes mellitus,
rheumatoid arthritis, ulcerative colitis, inflammatory bowel
disease [4-7]. Furthermore, it is also suggested that AOPP
acts as cytokine-like mediator between neutrophils and
monocytes by activating mononuclear phagocytes [2,3].
When the relationship between cell activation markers and
AOPP was examined, it was found that there was a close
correlation with activation markers of monocytes rather than
T and B cells’ activation markers [2].

Chemokines are a family of polypeptide that activate different
cell types and in relationship with them selectively [8].
Monocyte chemoattractant protein (MCP) - 1 is a possible
mediator of completion and activation of monocytes. It is a
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Amag: Calismanin amaci periodontal hastalikli ve saglikh bireylerde diseti olugu sivisi (DOS) ileri oksidasyon protein
Urtinleri (AOPP) ve monosit kemoatraktan protein-1 (MCP)-1seviyelerini belirlemekti.

Gereg ve Yontemler: 25 kronik periodontitisli (KP), 25 gingivitisli (G) ve 25 periodontal saghkh (S) toplam da 75 sigara
icmeyen birey calismaya dahil edildi. Sondalanabilir cep derinligi (SCD), klinik atasman seviyesi (KAS), plak indeksi (Pi) ve
gingival indeks (Gi) kaydedildi. Her bireyde 4 alandan DOS &rnekleri toplandi ve DOS AOPP ve MCP-1 seviyeleri enzim

Bulgular: DOS AOPP ve MCP-1 seviyeleri en diisiik S grupta; ardindan G grubunda ve en yiiksek KP grubunda idi. Bu
farkliliklar G ve S gruplari ile KP ve diger gruplar arasinda istatistiksel olarak anlamli farkliydi (p <.05). DOS AOPP ve MCP-1

Sonug: Periodontal inflamasyon sirasinda DOS AOPP ve MCP-1 seviyeleri dnemli bir rol oynayabilir ve artmis DOS AOPP ve
MCP-1 seviyeleri, periodontal hastaliklar icin potansiyel bir biyolojik belirtec olarak énerilebilir.

Anahtar kelimeler: ileri oksidasyon protein riinleri, Diseti olugu sivisi, Monosit kemoatraktan protein, Oksidatif stres,

major chemoattractant for specific subsets of lymphocytes,
monocytes and macrophages [9]. MCP - 1 can be released
by monocytes, endothelial cells, fibroblasts and T cells. It
plays a role in the pathogenesis of various diseases, such
as atherosclerosis, diabetes mellitus, idiopathic pulmonary
fibrosis, tumors, rheumatoid arthritis, osteoarthritis [10-14].
MCP - 1 is also known to be associated with oral infection
with monocyte chemotactic ability [15]. Previously, it has
been shown that MCP - 1 expression increased in periodontal
tissues [9] and gingival crevicular fluid (GCF) of patients with
periodontal diseases [16-18].

To the best of the authors’ knowledge, there is no study
evaluating AOPP level in GCF of subjects with periodontal
disease and health as a biomarker of protein oxidation.
Therefore, the aims of our study were 1) to determine GCF
AOPP and MCP - 1 levels in periodontal disease and health
2) to examine the possible correlation between the GCF
AOPP and MCP - 1 levels. We hypothesized that AOPP may be
stimulated by periodontal inflammation and there might be a
positive correlation between AOPP and MCP - 1 levels.

Material and Methods

Study population

Seventy-five non-smokers (12 females and 13 males, aged
27 to 66 years [mean age, 42.28 + 9.00 years]) with chronic
periodontitis [CP], 12 females and 13 males, aged 18 to 45
years [mean age, 28.28 + 7.25 years] with gingivitis [G], and 15
females and 10 males, aged 20 to 54 years [mean age, 31.80 +
10.16 years] with healthy [H] participants) were selected from
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participants referred to the Department of Periodontology,
School of Dentistry, Kirikkale University, Kirikkale, Turkey,
from May 2014 to January 2015. After all participants were
informed about the procedures, they gave written informed
consent in accordance with the Declaration of Helsinki. The
study was approved by the Ethics Committe of Kirikkale
University. (31.03.2014 Number: 11/04) The study protocol
(NCT02848378) was approved by the Institutional Review
Board. Each participant who have > 20 teeth was examined
clinicallyandradiographically. Participants havingany systemic
and bone diseases, bacterial oral infection, immunologic
disorders, hepatitis, pregnant and lactating females, former
and current smokers, receiving any periodontal treatment in
the last 6 months, taking any antibiotics, anti-inflammatory or
antioxidants were excluded.

Study groups

Participants were classified into three groups based on their
periodontal condition according to criteria proposed by the
1999 International World Workshop for a Classification of
Periodontal Disease and Conditions [19]. Participants with
CP had moderate to severe alveolar bone loss and clinical
attachment level (CAL) =5 mm and probing depth (PD) =
6 mm in multiple sites of all four quadrants of the mouth but
with no evidence of rapid progression. Participants with G
had gingival inflammation that was based on the presence
of bleeding on probing (BOP) at > 50% of sites in the whole
mouth, no clinical and radiographic signs of periodontitis.
Participants with healthy periodontium had no sites with
PD > 3 mm and CAL > 2 mm, a BOP score of < 15% at the

examination, and no alveolar bone loss.
Clinical periodontal parameters

The plaque index (PI) [20], gingival index (GI) [21] from four
sites per tooth and the PD and CAL from six sites per tooth
using a manual periodontal probe (William’s periodontal
probe, Hu-Friedy, Chicago, IL) in the whole mouth except third
molars were identified. All measurements were performed by
a calibrated examiner (MKH). The intraexaminer reliability was
high as revealed by an intraclass correlation coefficient of 0.82
and 0.80 for PD and CAL measurements, respectively.

Collection of GCF samples

Four GCF samples including first incisors and canine teeth
in H group; single-rooted teeth with the most inflammation
in G group and single-rooted teeth with = 4 and < 7 mm PD
and = 30% bone loss in CP group were obtained from buccal
aspects of the mesial or distal interproximal sites of all teeth.

3

After the samples sites were isolated with cotton rolls and
slightly air-dried, the standardized strips (Periopaper, Ora
Flow Inc., Amityville, NY, USA) were used to collect GCF in 30
seconds and volume was measured on a precalibrated device
(Periotron 8000, Oraflow Inc., Plainview, NY, USA). Phosphate-
buffered saline (500 mL, pH 7.2) was added to each Eppendorf
tube containing four paper strips. Then, tubes were vortexed
(Vortex, Velp Scientifica, Usmate Velate, Italy) for 1 minute,
mixed for 20 minutes with shaking (Biosan Orbital Shaker
0S-10, Riga, Latvia), and centrifuged (Mikro 22 R Hettich
Centrifugal Machine, Tuttlingen, Germany) for 5 minutes at
5,800 rpm. All samples were stored at -80°C until analysis.
GCF AOPP and MCP - 1 levels were measured by enzyme-
linked immunosorbent assay (ELISA) (Sun Red Biotechnology
Company, Shanghai, China, eBioscience, Inc. San Diego, CA,
USA, respectively) using commercial kits according to the
manufacturers’instructions.

Statistical analysis

Sample size of 25 has been taken which was found to be
adequate to achieve more than 80% power at 0.5 level
of significance. The normality of the data distribution
was examined using the Shapiro-Wilk test. Non-normally
distributed data were expressed as median (IQR). The non-
parametric Kruskal-Wallis test was used for comparisons
among the study groups for levels of AOPP and MCP - 1. Post
hoc two-group comparisons were performed with Bonferroni
corrected Mann-Whitney U tests for significant differences.
Spearman rank correlation analysis was used to observe any
correlation between the GCF AOPP and MCP - 1 levels and P
< 0.05 was considered to be statistically significant. All data
analyses were performed using a statistical package (SPSS for
Windows v.15.0, IBM, Chicago, IL) and software (Minitab 16
Statistical Software, Minitab, State College, PA.) was used for
the power analyses.

Results
Demographic and clinical findings

The demographic characteristics and clinical data of the study
groups are presented in Table 1. There was no significant
difference in gender and age among the study groups (p >.05).
Pl, PD and CAL scores in the CP group were significantly higher
than those of the H and G groups (p <.05). Gl score in the H
group was significantly lower than the CP and the G groups (p
<.05). Pland PD scores were significantly higher in the G group
than the H group (p <.05).



Laboratory findings

GCF volume was significantly lower in the the H group than the
G and the CP groups and was significantly higher in the CP group
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than the G group. The total amount of GCF AOPP and MCP - 1
were significantly higher in G and CP groups than the H group.

GCF AOPP and MCP - 1 levels were significantly lower in the
G group compared to the CP group (Table 2). The significant

positive correlations were found between all clinical

parameters and GCF AOPP and MCP - 1 levels. GCF AOPP level
was positively correlated with GCF MCP - 1 level (Table 3).

Discussion

In this cross-sectional study, we evaluated GCF AOPP level,
as a protein damage mechanism’s product and GCF MCP - 1
level, as a marker of monocyte function in periodontal disease
and health. The data of the present study showed that the
levels of AOPP and MCP - 1 in GCF were significantly higher
in participants with periodontal disease than periodontally
healthy participants and there was a significant positive
correlation between GCF AOPP and MCP - 1 levels.

Reactive oxygen species (ROS) act a part in redox-dependent
signaling and are necessary for physiological functions. However,
excessive generation of ROS and/or reduction of antioxidant
defense system against ROS can lead to oxidative stress [1].
Oxidative stress contributes to many diseases and pathologic
conditions such as diabetes mellitus [22], cancer [23], chronic
renal failure [24], atherosclerotic cardiovascular disease [25],
rheumatoid arthritis [26]. Many human studies investigated
oxidative stress markers in GCF in periodontitis [27-29].

ROS can cause fragmentation of the peptide chain, alteration
of electrical charge of proteins, cross-linking of proteins,
and oxidation of specific amino acids and therefore lead
to increased susceptibility to proteolysis by degradation
by specific proteases [30]. AOPP, as a marker of protein
oxidation, is generated during oxidative stress. This product is
dependable marker to identify oxidative alteration of proteins.
It was shown that in vivo-generated AOPP was able to resultin
oxidative bursts in neutrophils as well as in monocytes, in this
way it was represented to act as inflammatory mediator [31].
Several studies have specified the linkage between AOPP and
diabetes mellitus [4,32]. Pan et al. [32] reported a significant
increase serum AOPP and protein carbonyl in diabetes
mellitus compared with healthy participants. In another study
investigating the role of oxidative stress in the pathogenesis
of rheumatoid arthritis, it was shown that serum AOPP and
the total thiol levels were higher in patients than the control
group and protein oxidation has been shown to play an
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important role as much as the peroxidation of lipid oxidation
in the pathogenesis of rheumatoid arthritis [5]. To the best our
knowledge, this is the first study to investigate the AOPP level
in GCF in participants with periodontal diseases. In our study,
the increment of GCF AOPP level from periodontal health
towards periodontal disease supports to use AOPP as a marker
of oxidative stress in periodontitis. These results suggest that
oxidative protein damage initiates in early stages of periodontal
disease and keeps to enhance as the disease progresses and
that AOPP is also acceptable marker for determining oxidative
stress as a protein damage biomarker in periodontal diseases.

MCP - 1 is a chemokine involved in cell migration during
inflammation process. It is secreted from cytokine-activated
endothelial cells and vascular smooth muscle cells for the
migration of monocytes to inflammation area [18]. Hanazawa
et al. [33] evaluated MCP - 1 gen expression in periodontal
tissues and monocyte chemotactic activities in GCF in patients
with periodontal diseases and they revealed that MCP - 1
gen expression in gingival tissues was significantly higher in
patients with chronic periodontitis than periodontally healthy
participants and emphasized that MCP - 1 expresssion plays an
important role in monocyte infiltration in gingival tissues with
periodontal diseases. Yu and Graves [34] examined MCP - 1
expression in chronic inflammed gingival tissues and reported
MCP - 1 expression was significantly higher in severe inflamed
tissue than moderate and mild inflamed tissues. In a study
investigating GCF MCP - 1 level in periodontal health and
disease, it was suggested that MCP - 1 level in GCF increased
with disease and decreased after periodontal treatment[18].In
an another study, MCP - 1 level in GCF was increased in chronic
and aggressive periodontitis compared to periodontally
healthy participants [17]. Similarly, in our study, it was shown
that MCP - 1 level in GCF was found to be significantly higher
in CP and G groups compared to periodontally healthy group.
Similarly, these results presented that MCP - 1 level in GCF
was parallel to the increase of periodontal clinical parameters
and it was determined this increment plays a role in the
pathogenesis of periodontal disease.

Inthis study, we alsoaimed toexamine the possible correlations
between AOPP and MCP - 1 levels in GCF and we found that
there was a significant positive correlation between AOPP and
MCP - 1 levels. In vitro study pointed out MCP - 1 expression
at both the protein and mRNA levels was properly increased
by AOPP [35]. In rat mesenchymal cells, AOPP can induce MCP
- 1 mRNA and protein expression via nuclear factor kappa B
activation [36]. A clinical study displayed a relation between
AOPP levels and serum markers of monocyte activation [2].
We also found strong positive correlations between the total
amount of AOPP and MCP - 1 in GCF. This condition suggests
that oxidized proteins may contribute to the inflammatory
process that is associated with periodontal inflammation.

5

Conclusion

Theresults of our study suggest thata significant proteindamage
mechanism’s product may occur in periodontal disease. GCF
AOPP level may be used as a biomarker to detect the protein
damage caused by oxidative stress and the potent positive
correlation between GCF AOPP and MCP - 1 levels may provide
an elucidation for the mechanisms of inflammatory condition in
periodontal diseases. Further, longitudinal prospective studies
are needed to affirm the findings of our study.
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Assessment of the reperfusion success using TIMI Frame score in cases
with anterior myocardial infarction undergoing thrombus aspiration

Trombdis aspirasyonu yapilan akut anteriyor miyokard infakttisiinde
reperftizyon basarisinin TIMI Frame sayimiyla degerlendirilmesi
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ABSTRACT

Aim: Achieving reperfusion is the key target in the treatment of myocardial infarction with acute ST elevation. In our study,
we aimed to compare the improvement in coronary blood flow using corrected TIMI frame score (cTFC) in patients, who
presented with acute anterior ST elevated myocardial infarction (AASTEMI), underwent primary percutaneous coronary
intervention (PPCI) with manual thrombus aspiration (MTA) and those, who underwent PPCl alone.

Material and Methods: We included 30 patients with acute AASTEMI, who underwent PPCl with MTA and 60 patients,
who underwent PPCl alone, between June 2009 and August 2013. Coronary angiography images were reviewed after
the procedure to evaluate distal embolization, TIMI scores and the corrected TIMI frame scores in both groups. All-
cause mortality and stent thrombosis were recorded at hospital admission. All-cause mortality, stent thrombosis, and
hospitalization due to cardiac failure, occurring within a month of discharge, were investigated.

Results: The mean age was 56.50 £ 16.45 among patients undergoing thrombus aspiration; there were 22 males and
8 females. Among those who did not undergo MTA, the mean age was 56.57 + 13.21; and there were 44 males and 16
females. The rate of previous myocardial infarction (Ml) (23.3 % vs 6.6 %; p = 0.019) and history of percutaneous coronary
intervention (PCl) (20.0 % vs 6.7 %, p = 0.040) was higher in patients, who underwent MTA. The mean TIMI frame score
was 28.33 + 7.24 and 26.68 =+ 8.22, respectively in the patients, who underwent and did not undergo MTA; however, no
statistically significant difference was detected (p = 0.389). Overall time to ischemia was longer in the groups of patients,
who underwent MTA (8.23 £ 9.68 vs 3.68 + 8.22 hours, p = 0.003). Three patients, who underwent MTA (10 %, p =0.007) died
before discharge and 1 patients (13.1 %, p = 0.003) died within a month. No cases of death were detected in the group of
patients, who did not undergo MTA, in the hospital and within a month. There were no statistically significant differences
between these two groups with respect to hospitalization due to cardiac failure and occurrence of stent thrombosis.

Conclusion: The use of MTA in AASTEMI did not have a favorable impact on reperfusion compared to not using MTA.

Keywords: Myocardial infarction, thrombus aspiration, acute anterior myocardial infarction, percutaneous coronary
intervention
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Amag: Akut ST ylkselmeli miyokard enfarktiisii tedavisinde reperflizyonun saglanmasi temel hedeftir. Bizim calismamizda
amacimiz; akut anteriyor miyokard infarktisi ile basvuran, manuel trombis aspirasyonu ile primer perkiitan koroner
girisim yapilan ve yalnizca primer perkltan koroner girisim yapilan hastalarda, koroner kan akimindaki iyilesmeyji,
diizeltilmis TIMI frame sayimi ( dTFS ) kullanarak kiyaslamaktir.

Gereg ve Yontemler: Calismaya retrospektif olarak akut anteriyor miyokard in-farktiisti olup manuel trombdis aspirasyonu ile
birlikte primer perkitan koroner giri-sim uygulanmis 30, yalnizca primer perkiitan koroner girisim uygulanmis 60 hasta alind.
Gruplar yas ve cinsiyet acisindan eslestirdi. Koroner anjiografi filmleri tekrar izlenerek her iki grubta distal embolizasyon, TiMi
skoru ve dTFS degerlendirildi. Hastane yatisi esnasinda tiim nedenli 6liimler, stent trombozu kaydedildi. Taburcu-luk sonrasi
bir ay icinde meydana gelen tim nedenli 6liimler, stent trombozu ve kalp yetersizligi nedenli yatislar incelendi.

Bulgular: Trombis aspirasyonu yapilanlarin, ortalama yasi 56.50+16.45. Tombds aspirasyonu yapilmayanlarin ortalama
yasl 56.57+13.21 idi. Manuel trombs aspi-rasyonu yapilan grupta dTFS ortalama 28.33+7.24, yapilmayan grupta ortala-
ma 26,68+8.22, olarak tespit edildi. Ancak istastistiksel olarak fark tespit edilmedi (p=0.389). islem sonrasi her iki grupta
da EKG'de benzer oranlarda ST segment rezollsyonu tespit edildi. Manuel trombdis aspirasyonu yapilan 3 hasta (%10,
p= 0.007) taburculuk oncesi, 1 hasta (%13.1, p=0.003) bir ay icinde 6lmustir. Trombds aspirasyonu yapilmayan grupta
hastane icinde ve bir ay icinde 6liim izlenmemistir. Gruplar arasinda bir ay icinde kalp yetersizligi nedenli hastane yatisi ve
stent trom-bozu gorilme oranlari agisindan istastistiksel fark tespit edilmedi.

Sonug: Calisma grubumuzda akut anteriyor miyokard infarktiisinde manuel trom-bis aspirasyonun kullanilmasi,
kullanilmamasina gore reperflizyon lzerine olumlu etki gdstermemistir.

Anahtar Kelimeler: Miyokard infarktiist, trombiis aspirasyonu, akut anteriyor miyokard infarktlsu, perkitan koroner girisim

Introduction

In case of acute myocardial infarction (AMI), a leading cause
of morbidity and mortality worldwide, the best established
treatment is rapid complete restoration and maintenance of
the coronary flow [1, 2]. Since the objective is to provide and
maintain coronary patency, MTA appears to be a low-cost,
easily applicable method. However, data on routine use in
AASTEMI is not sufficient. Therefore, we aimed to investigate
whether there was any difference in achieving post-procedure
coronary blood flow by using TIMI frame scores in patients,
presenting to our center with AASTEMI, who underwent PPCI
alone and those who underwent PCl following MTA.

Material and Methods

Patient population demographics

The study sample consists of patients with AASTEMI (30), who
were administered MTA and PPCI by different operators from
our center and age- and sex-matched AASTEMI patients, who
only underwent PPCI (60) between June 2009 and August 2013
at the Turkiye Yuksek lhtisas Hospital. The demographics of
patientsincluded in the study were obtained from by screening
of files and one to one telephone calls. Risk factors such as age,
sex, diabetes mellitus (DM), hypertension, hyperlipidemia and
smoking were recorded. Those with a systolic blood pressure
> 140 mmHg, a diastolic blood pressure > 90 mmHg or those
with a history of antihypertensive use were considered to
be hypertensive patients. Those with a fasting LDL level >
130 mg/dL or history of statin use were considered to be

hypercholesterolemic and patients with a fasting blood sugar
> 126 mg/dL and those who were on treatment for established
DM were considered to be diabetics. Smoking was classified as
smoking patients and those with no history of smoking. Height
and weight were recorded to calculate the body mass index
(BMI). Patients with a TIMI flow of 0 or | following MTA or PPC],
and patients, who used thrombolytics before the procedure,
who underwent an unsuccessful PPCl or were observed to
have > 50 % left main coronary lesion, developed cardiogenic
shock, were detected to have spontaneous recanalization by
angiography, met the criteria of left ventricular hypertrophy on
ECG as per Sokolow Lyon criteria, or in whom ECG could not be
assessed accurately due to left branch block and patients, who
had a break in post-procedure aspirin and / or clopidogrel use
for any reason were excluded from the study.

Coronary angiography and thrombus aspiration

Coronary angiography was performed through the femoral
artery, using the standard Judkins technique. lopromide
(Ultravist 370/100 mL) was used as the contrast agent and 6-8
contrast materials were manually injected for each posture.
Coronary arteries were displayed on the right and left oblique
planes, at cranial and caudal angles at 25 frames per second (25
fps) and transferred to the CD using DICOM software. Patients
were given aspirin (300 mg), heparin (50000 U, intravenous
route) and clopidogrel (600 mg) before being transferred to
the catheter room and depending on their weight, they were
given additional heparin at 100 U/kg in the catheter room.

8



(/!\’
>

Volume 9 Number 1 p:7-12

Manual, double-lumen Export Aspiration Catheter was used
for performing thrombus aspiration and these patients were
administered coronary stent as required. Those, who did not
undergo MTA, were only administered PPCI (balloon and/or
stent). Recanalization of the relevant artery was confirmed
by angiography following PPCI. A control ECG was performed
at the 90th minute in patients, who achieved TIMI II-IlI flow.
Use of glycoprotein llb / llla receptor inhibitor was left to
the discretion of the operator. Tirofiban was used as the
glycoprotein Ilb / llla receptor inhibitor.

ST segment resolution measurement

Without the presence of left ventricular hypertrophy (LVH)
and left branch bundle block (LBBB), the diagnosis of AASTEMI
was established by detection of = 1 mm (0.1 mV) new and
extended (> 20 minutes) ST elevation on DI, aVL, V1-6 on at
least two consecutive derivations starting from the J point
on V2-V3 derivations, which was > 2.5 mm (0.25 mV) in males
below 40 years of age and = 2 mm (0.2 mV) in males above 40
years of age, and =1.5 (0.15 mV) in females [3]. Measurements
were obtained from ECG samples, recorded right before
PPCI and at 90 minutes after TIMI lI-1ll flow was achieved. ST
segment elevation was measured in millimeters. The difference
between the two measurements was expressed in percentage
and was assessed as the ST segment resolution (STR). STR was
divided into two groups as below and above 50 %.

TIMI frame score assessment

Corrected TIMI frame count method was used for quantitative
measurement of coronary blood flow as previously described [4].
After administering an opaque material to determine the frame
score, the point when the contrast material touched the two
sides of the artery and started moving forward was measured
as the starting point while the point when the contrast material
reached the distal branching point for left anterior descending
artery, called moustache, was measured as the final point.

Endpoints

The primary endpoint was the TIMI frame score. The secondary
endpoints included in-hospital mortality, distal embolization,
stent thrombosis and 30-day mortality, and hospitalization
due to stent thrombosis and cardiac failure. Informed consent
was obtained from all patients and the study was approved by
the local Ethics Committee.

Statistical analysis

SPSS for Windows 11.5 packaged software was used for
statistical assessment of data. Chi-square test and Fisher’s
exact test for comparing categorical data, Student’s t test
for assessing continuous data with normal distribution
and Mann-Whitney U tests were used for data without
normal distribution. As the descriptive values, number and
percentages for categorical data and arithmetic mean +
standard deviations for continuous data were given. The limit
of statistical significance was set at 0.05.

9

Results

There were 30 patients with AASTEMI, who underwent MTA
followed by PPCl and age- and sex-matched 60 patients, who
underwent PPCl only.

There were no statistically significant differences between the
two groups with respect to age, sex, BMI, smoking, familial
history, DM, hypertension, coronary artery bypass grafting
surgery (CABG) history. In the group, who received MTA, the
rate of previous myocardial infarction (23.3 %; vs. 6.6 %, p =
0.019) and history of percutaneous coronary intervention (PCl)
(20.0 % vs. 6.7 %, p = 0.040) was higher. Hyperlipidemia was
detected at a higher rate in the group, who did not undergo
MTA (68.3 % v.s. 40.0 %, p = 0.005). Other demographics were
similar between groups (Table 1).

The results for the laboratory variables of the study population
by each group were detected to be similar, except the
platelet count and total cholesterol. The group of patients,
who underwent MTA, was observed to have a statistically
significantly higher mean platelet level and total cholesterol
(Table 2). The two groups did not have a statistically significant
difference with respect to the number of diseased vessels, and
pre- and post-procedure TIMI flow. The mean TIMI frame score
was 28.33 + 7.24 and 26.68 £8.22, respectively in the group of
patients, who underwent and did not undergo MTA Figure1.
There was no statistical difference (Table 3). The overall time
to ischemia was longer in the group of patients, who received
MTA (8.23 £ 9.68 hours vs. 3.68 + 8.22 hours, p = 0.003). There
was no statistical difference between the two groups with
respect to application of pre-dilatation during the procedure,
the size of the stents used and the stent implantation pressure
(Table 5). After the procedure, STR was detected at similar



rates on ECG in both groups. Three patients (10 %, p = 0.007),
who underwent MTA, died before being discharged and one
patient (13.1 %, p = 0.003) died within one month. There was
no in-hospital mortality or deaths within one month in the
patients, who did not undergo MTA. There were no statistically
significant differences between these two groups with respect
to hospitalization due to cardiac failure and occurrence of
stent thrombosis (Table 6).

p>0.05

TIMI frame count
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Figure 1. TIMI Frame scores in group of patients with or without MTA
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Discussion

The most significant therapeutic approach in acute ST
elevated myocardial infarction (ASTEMI) is preservation of the
myocardial viability and function by opening the occluded
vessel. Reduced coronary blood flow is associated with cardiac
failure and death, therefore the aim is to achieve normal
coronary blood flow.

During the reperfusion treatment process, starting with
the clear mortality benefit, provided with fibrinolytic
treatment, complete reperfusion is achieved only in 50-60%
of the patients [5]. Today, reperfusion treatment has taken on
another dimension along with new anti-platelet drugs, PPCI-
performing sites and technologic advances. One of these
important advances is the initiated use of thrombus aspiration
devices in reperfusion procedures. Coronary artery thrombus
aspiration is an easy, fast and relatively low-cost method that
assists PCl. In the recent years, some publications on the use of
MTA devices as an additional treatment method in PPCl cases
have reported promising results. While it is not a universal
finding, it is considered to potentially improve blood flow
and ST segment resolution. However despite its morbidity
and mortality benefit in PPCI, the clinical benefit of thrombus
aspiration is not clear due to different results from studies on
thrombus aspiration. Therefore we investigated the efficacy
of PPCl in achieving and maintaining vascular patency. To this
end, we measured the TIMI frame score to evaluate whether
there was a difference in achievement of coronary blood flow
after the procedure in patients, presenting with AASTEMI and
who underwent MTA followed by PPCl and who underwent
PPCI alone. The mean TIMI frame score was 28,33 + 7,24 and
26,68 + 8,22 respectively in the patients, who did and did not
undergo MTA; however no statistically significant difference
was detected. The two methods showed a similar success in
improving the blood flow.

Following TAPAS (Thrombus Aspiration During Percutaneous
Coronary Intervention in Acute Myocardial Infarction Study), a
large, randomized, controlled study, published in 2010 [6], use
of MTA in ASTEMI was presented as a class lla recommendation
in The American College of Cardiology Foundation/American
Heart Association (ACCF\AHA) ST elevation myocardial
infarction guideline [7]. In this study, a total of 1071 cases
were randomized into two groups, including stenting only
or aspiration thrombectomy followed by stenting, and the
results investigated. Aspiration was successfully performed in
90 % of the patients and in 72 %, thrombus or atheroma was
excised. While the group of patients undergoing aspiration
had a significantly better myocardial staining score and STR,
these favorable effects on myocardial perfusion also resulted
in favorable outcomes in one-year clinical monitoring. During

1

the one-year monitoring period, cardiac mortality was 3.6 % to
6.7 % (p =0.02) and cardiac mortality or myocardial infarction
(MI) was reported at 5.6 % to 9.9 % (p = 0.008) [6].

In another meta-analysis of 9 randomized studies, a lower level
of distal embolization, better staining scores were obtained
with thrombus aspiration and a better 30-day mortality rate
was observed with STR [8].

In PPCI, aspiration thrombectomy is considered to have two
types of potential benefit. The primary benefit is thought
to be achievement of a better myocardial perfusion by
prevention of the distal embolization. Secondarily, the recent
publications have shown that thrombus aspiration reduces
the rates of stent thrombosis. Particularly in ASTEMI patients
with thrombus load, this risk is known to be increased if
drug-eluting stent implantation is performed [9]. Reduction
of the thrombus extent would reduce late stent malposition,
thereby leading to a better-functioning stent and ensuring
a more optimal stent strut distribution and decreasing late
thrombosis risk in the long term. Another published study,
TASTE (Thrombus Aspiration during ST-Segment Elevation
Myocardial Infarction) included 7244 patients from 31 centers
and 3621 were randomized to the thrombus aspiration arm
and 3623 were randomized to the control arm. During the
30-day follow-up, all-cause mortality, recurrent Ml and stent
thrombosis were similar between the two arms. Other clinical
endpoints were also the same. This study was approximately
10-fold larger than the TAPAS study [10]. On the other hand,
30-day results were used in the TASTE study, and thus, clinical
benefit of thrombus aspiration may become clearer after a
long period of follow-up. In our study, the rate of patients with
DM (36.7 %) was higher in the MTA group relative to the non-
MTA group (23.3 %) even if the difference was not statistically
significant. On the other hand, total ischemia time was longer
in the MTA group compared to the non-MTA group (p = 0.003).
The higher rates of diabetic patients, patients who presented
late and had a high angiographic coronary artery thrombus
load may have affected the success of the procedure.

The rate of previous MI (6.6 % versus 22.9 %; p = 0.019) and
history of percutaneous coronary intervention was (6.7
% versus 20.0 %, p = 0.040) was higher in patients, who
underwent thrombus aspiration. The presence of patients
with a higher-risk and a higher comorbidity in the MTA group
may have affected the results.

In a meta-analysis of 13 randomized studies on manual
thrombectomy, the myocardial staining score and STR were
significantly better while mortality rates were lower [11].

As for our study, we detected similar rates of STR on ECG after
the procedure in both groups. In the MTA group, 3 patients



died before being discharges (10 %, p = 0.007) and one patient
(13.1 %, p = 0.003) died within a month. In the non-MTA
group, no in-hospital mortality or deaths within a month were
observed. Although the sample size is not adequate to assess
as mortality data, mortality rates were statistically higher in
the MTA group.

Despite all these favorable results from studies and meta-
analyses, the ability to achieve the same benefit in all patients
with ASTEMI is still controversial. It may be appropriate to
think that particularly patients with abundant thrombi would
benefit more from thrombus aspiration. There are other
large-scale ongoing studies on the subject. Use of thrombus
aspiration does not appear to be rational until these studies
are completed.

Limitations to the study

The number of cases that received MTA in the study was
small. However, the study includes all AASTEMI patients, who
underwent MTA and met the study criteria between June
2009 and August 2013. In this retrospective study, invasive
intervention was not performed by a single physician.
The decision to perform MTA was made by the operator
performing the procedure depending on the thrombus load
of the coronary bed. Even if there are some angiographic
clues, it is not always easy to detect the presence of thrombus.
Generally, thrombi on the coronary bed may be observed as
filling defects in different forms, which are mobile or immobile
on angiograms of patients, who have shown a recent clinical
deterioration. Severity of the thrombus content may be
mostly understood after passing through with a guidewire
and even after performing a pre-dilatation and displaying the
distal vascular bed. However in certain cases, this procedure
coincides with distal embolization. Another limitation was the
fact that the patients undergoing MTA were clinically more
morbid. Additionally, as can be understood from the small
number of cases, the little experience of the operator may
have affected the results.

Conclusion

In our study, the use of MTA in AASTEMI did not have a
favorable impact on reperfusion compared to not using MTA.
The high extent of thrombus that can be observed during
coronary artery interventions may affect the success of
intervention and long-term results unfavorably. Today, despite
the presence of data in support of use particularly in case of
lesions with intense thrombi, routine use in all cases is not
recommended.
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Bactericidal and antibiofilm activities of copper against biofilm
producer pathogens colonized on orthopedic implants

Ortopedik implantlar lizerinde kolonize olan biyofilm lireten patojenler
tizerinde bakirin bakterisidal ve antibiyofilm aktivitesi
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ABSTRACT

Aim: New and alternative antimicrobial and antibiofilm agent discovery has gained attention since antibiotic resistance
was easily developed. It has been accepted that metals have antimicrobial activity. Abiotic surfaces such as orthopedic
implants that are impregnated with copper can prevent colonization of biofilm producer pathogens, and can detach
biofilms produced on implants. In this study, the effects of copper against planktonic bacteria and biofilm embedded
bacteria adhered on kirschner wire orthopedic implant were studied.

Material and Methods: MICs, MBCs and bMBC of copper against main biofilm producer pathogens such as methicillin
resistance Staphylococcus aureus (MRSA), methicillin sensitive Staphylococcus aureus (MSSA), methicillin resistance
Staphylococcus epidermidis (MRSE), methicillin sensitive Staphylococcus epidermidis (MSSE), Escherichia coli (E. coli),
Klebsiella pneumonia (K. pneumonia), Pseudomonas aeruginosa (P. aeroginosa), Proteus mirabilis (P. mirabilis) colonized on
kirschner wire orthopedic implant were determined.

Results: MICs, MBCs, and bMBCs of copper against pathogens were ranged from 0.063 to 0.75 mg/mL. This study revealed
that 0.75 mg/mL of copper inhibit all isolates analyzed in this study. The most tolerant pathogen was MRSA. The activities
of copper against biofilm embedded bacteria and planktonic bacteria were found to be the same.

Conclusion: Indwelling medical devices such as orthopedic wires, prosthetics can be impregnated by copper to overcome
colonization and production of matured biofilm on indwelling devices, consequently, implant associated infections.
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Amag: Antibiyotik direnci kolaylikla gelistiginden beri, yeni, alternatif antimikrobiyal ve antibiyofilm ajan kesfi dikkat
¢ekmektedir. Metallerin antimikrobiyal aktivitelere sahip oldugu kabul edilmistir. Bakir ile emdirilmis ortopedik implantlar
gibi abiyotik ylizeyler, biyofilm Ureten patojenlerin kolonizasyonunu Onleyebilir ve implant Uzerinde olusturulan
biyofilmleri ayirabilir. Bu calismada, bakirin planktonik bakteriler ve kirschner teli ortopedik implanti Gizerine yapisan
biyofilme gdmuli bakterilere karsi etkisi cahsildi.

Gereg ve Yontemler: Kirschner teli ortopedik implant tzerinde kolonize olan metisilin direncli Staphylococcus aureus
(MRSA), metisilin duyarh Staphylococcus aureus (MSSA), metisilin direncli Staphylococcus epidermidis (MRSE), metisilin
duyarh Staphylococcus epidermidis (MSSE), Escherichia coli (E. coli), Klebsiella pneumonia (K. pneumonia), Pseudomonas
aeruginosa (P. aeroginosa), Proteus mirabilis (P. mirabilis) gibi ana biyofilm olusturan patojenler tizerinde bakirin MIK, MBK
ve MBEK degerleri belirlendi.

Bulgular: Bakirin, patojenlere karsi MIK, MBK ve MBEK degerleri 0.063 - 0.75 mg/mL arasinda degismektedir. Bu ¢alisma,
0.75 mg/mL bakirin calismada analiz edilen tiim izolatlari inhibe ettigini gostermistir. En direncli patojen MRSA idi. Bakirin
biyofilme gomli bakteriler ve planktonik bakteriler Gizerindeki aktivitesi ayniydi.

Sonug: Ortopedik teller, protezler gibi yabanci medikal cisimler, yabanci cisimler {izerinde kolonizasyon ve olgun biyofilm

olusturulmasini dnlemek icin bakir ile emdirilebilir

Introduction

Biofilms that are sticky polysaccharides produced by biofilm
producer bacteria lead microorganism to adhere biotic and
abiotic substances such as host cells and indwelling medical
devices, respectively. Biofilm infections become one of the
main infection seen in hospitalized and immunosuppressed
patients expose the patient to a higher risk of mortality
worldwide [1, 2, 3]. Biofilm a place to embed sessile form
of microorganism is more resistant to immune defence
and antimicrobials such as antibiotics than planktonic
microorganisms. Bacterial biofilms make treatment difficult
and irresponsive to antibiotics by escaping immune defence
of host and making infection recurrent and chronic [1, 2, 4].
Bacterial biofilms have a high risk to lead chronic infections
such as indwelling device-associated infections, periodontitis,
chronic wound infections, chronic urinary tract infections (UTI),
chronic otitis media (OM), cystic fibrosis pneumonia, recurrent
tonsillitis, chronic rhinosinusitis [1, 4] and valve-associated
endocarditis [5]. Due to irresponsive treatment caused by
the development of antibiotic resistance, consequently,
functional loss of medical device (such as prosthetic implants,
joints, stents, catheters) [6, 7], medical device may be removed
out of the place localized [3] to overcome indwelling device-
associated infection [1]. When implant-associated infection
emerges in patients, the replacement of colonized indwelling

Anahtar Kelimeler: Biyofilm, biyofilme gomdli patojenler, bakir, implantlar, antibiyofilm, antimikrobiyal.

device cause high risk of reinfection and bone destruction.
Due to the development of antibiotic resistance, surgery fails
and amputation may be done [8].

Microorganisms can adhere to surfaces that are made of stainless
steel approximately after 28 days [9]. Due to this, in recent years,
alternative treatment options such as natural compounds, new
chemicals and metals such as copper, platinum and silver have
being investigated and used as an antimicrobial compounds to
treat resistant isolates caused by biofilms, and eradicate biofilms
of microorganisms. Abiotic surfaces that are impregnated with
copper such as urinary catheters can prevent colonization of
pathogens such as S. aureus, MRSA, Pseudomonas aeruginosa,
E. coli O157:H7, Enterobacter aerogenes. fungi and viruses on
surfaces. Wound dressings containing copper, and paints that are
incorporated with copper have been used to overcome rising of
microorganism [10]. Inorganic metals such as copper that are toxic
to bacteria are used as copper-based antimicrobials in topical
balm, disinfectants, surface coatings, cleansers and biocides [11].

The effect of heavy metals such as copper against certain
bacteria that were grown in media in vitro, rather than on the
orthopedic implants have been studied in most studies. In this
study, the activities of copper against bacterial growth and
detachment of bacteria from biofilm produced on kirschner
wire orthopedic implant were studied.
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The aims of this study are to prevent biofilm production and detach
mature biofilm produced by pathogens on abiotic medical surfaces
such as kirschner wire orthopedic implant by using copper.
Materials and Methods

The bacteria.

Biofilm  producer isolates of methicillin resistance
Staphylococcus aureus MRSA (MRSA), methicillin sensitive
Staphylococcus aureus MSSA (MSSA), methicillin resistance
(MRSE),

Staphylococcus epidermidis, methicillin sensitive Staphylococcus

Staphylococcus  epidermidis methicillin  sensitive
epidermidis (MSSE), Escherichia coli (E. coli), Klebsiella pneumonia
(K. pneumonia), Pseudomonas aeruginosa (P. aeroginosa), Proteus

mirabilis (P. mirabilis) were used for this study.
Preparation of bacterial suspension

Bacterial suspensions were prepared and adjusted to 0.5
McFarland (1.108 cfu/ml). This bacterial suspensions were
twenty fold (1/20) diluted to reach 5.10° cfu/ml. Bacterial
suspension was adjusted by ten fold dilution (1/10) in such a
way as the final concentration become 5.10° cfu/mL.

Assessment of MRSA and MRSE

Methicillin resistance of S. aureus and S. epidermidis was
determined by cefoxitin by Kirby Bauer disk diffusion method and
broth microdilution method according to the Clinical Laboratory
Standards Institute criteria 2013 (CSLI). Bacterial suspensions of
Staphylococcal strains were prepared in Tryptic soy broth (TSB),
and adjusted to 0.5 McFarland (1.102 cfu/mL). The staphylococcal
strains from bacterial suspensions were inoculated by the spread
plate method to Mueller Hinton agar, and 30 pg cefoxitin disks
were put on the inoculated plate. Zone diameters of cefoxitin
were measured after incubation in 24 hours at 37°C. The zone
measurements were categorized into sensitive (= 22 mm), or
resistant (< 21 mm for cefoxitin) categories [12].

Preparation of copper concentrations

1 mg/mL of copper suspension was prepared with sterile
distilled water (Merck, Germany). This suspension was double
fold diluted (1/2) to reach concentrations extended from
0.063-1 mg/mL. Due to occurrence of long internals between
0.25, 0.5 and 1 mg/mL, the concentrations of 0.375 and 0.75
mg/mL were also prepared.

The determination of biofilm

Preparation of orthopedic implant

Kirschner wire orthopedic implant was used for screening
antibiofilm activity of copper (1.8 mm diameter, SZO, China).
Kirschner wires were cut into 1 cm pieces.

15

Qualitative assay for biofilm
Congo red agar method (CRA).

Isolates were inoculated on Congo red agar media (CRA)
(Merck TM) as described by Freeman et al. (1989) to identify
whether isolates were biofilm producer or not [13]. The CRA
medium was constructed by mixing 0.8 g of Congo red and
36 g of sucrose (Sigma, Missouri, EUA) to 37g/L of BHI (Oxoid,
Basingstoke, Hampshire, England). After incubation period
that was 24 h at 37°C, morphology of colonies that undergone
to different colours were differentiated as biofilm producers or
not. Black colonies with a dry crystalline consistency indicated
biofilm producers, whereas colonies retained pink were non-
biofilm producers.

Tube method (TM). The biofilm formation of isolates were also
detected by this method that is described by Christensen et
al. (1985). Isolates were inoculated in polystyrene test tube
which contained TSB and incubated at 24 h at 37°C [14].
The sessile isolates of which biofilms formed on the walls of
polystyrene test tube were stained with saphranin for 1 hour,
after planktonic cells were discharged by rinsing twice with
phosphate-buffered saline (PBS). Then, saphranin stained
polystyrene test tube was rinsed twice with PBS to discharge
stain. After air drying of test tube process, the occurence of
visible film lined the walls and the bottom of the tube indicates
biofilm production [14].

Determination of MICs and MBCs of copper

Bacterial suspension was prepared and adjusted to 0.5
McFarland (1.10% cfu/mL) in Mueller Hinton Broth (MHB)
containing 2% NaCl [15]. This bacterial suspension was twenty
fold (1/20) diluted to gain 5.10° cfu/mL. 180 pl of each copper
concentration and 20 pl of bacterial suspensions were dispersed
to each well of microplate to obtain 5.10° cfu/mL as a final
concentration (tenfold dilution (1/10)). Microplates incubated at
37°C for 24 hours. The lowest concentration of copper in which
bacterial growth did not observed visually was determined as
minimum inhibitory concentration (MIC) of copper, according
to Clinical Laboratory Standards Institute (CLSI) [12].

After incubation of wells, 100 pl inoculum from the wells in
which MIC was observed and two of concentrations were
higher than MIC inoculated to PCAs to determine minimum
bactericidal concentration (MBC) of copper. Afterincubation of
inoculated PCAs at 37°C for 24 hours, the lowest concentration
of copper in which bacterial colonies were not occured in
PCA was determined as MBC of copper, according to Clinical
Laboratory Standards Institute (CLSI) [12]. The studies were
repeated in triplicates.



Formation of biofilm on implant and determination of
bMBCs of copper

In summary, biofilm formation process on abiotic surfaces
by bacteria was done. Quantification of biofilm embedded
bacteria grew on abiotic surface, and biofilm embedded
bacteria remained on abiotic remained on abiotic surface after
addition of agent on abiotic surface on which mature biofilms
formed determined by plate counting.

Bacterial suspension was prepared and adjusted to 0.5
McFarland (1.10% cfu/mL) in Mueller Hinton Broth (MHB)
containing 2% NaCl [15]. This bacterial suspension was
twenty fold (1/200) diluted to gain 5.10° cfu/mL. Kirschner
wire orthopedic implants were placed into each test tubes
containing 5.10° cfu/mL isolate and incubated at 37°C for 24
hours to lead bacteria to produce biofilm on kirschner wire.
After incubation, kirschner wires on which biofilms were
produced were discharged and rinsed with phosphate-
buffered saline (PBS) (pH 7.2), then, transferred into each test
tubes containing copper concentrations. After incubation
at 37°C for 24 hours, kirschner wires discharged and placed
into test tubes containing sterile MHB and vortexed for 2
minutes. Then, 100 pl samples of each test tubes vortexed
were inoculated on plate count agars (PCA), and incubated at
37°C for 24 hours. After incubation at 37°C for 24 hours, the
lowest concentration of copper in which colonies of biofilm
embedded bacteria were not grown was determined as
minimum bactericidal concentration (bMBC) of copper for
biofilm that is also defined as minimum biofilm eradication
concentration (MBEC) in this case [12], [16]. The studies were
repeated in triplicates.

Results

The effect of heavy metals such as copper against certain
bacteria have been studied in most studies. In this study, the
activities of copper against bacterial growth and detachment
of bacteria from biofilm produced on kirschner wire
orthopedic implant were studied. Biofilms of MRSA, MSSA,
MRSE, MSSE, E. coli, K. pneumonia, P. aeruginosa, and P. mirabilis
were detached from kirschner wires completely by copper at
the concentrations of 0.75, 0.25, 0.5, 0.375, 0.125, 0.125, 0.375
and 0.125 mg/mlL, respectively (Table 1).

MICs, MBCs, and bMBC of copper against pathogens were
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ranged from 0.063 to 0.75 mg/mL. This study revealed that
0.75 mg/mL of copper inhibit all isolates analyzed in this
study, whereas there were no bacterial growth and biofilm on
kirschner wire orthopedic implants at 1 mg/mL of copper.

The MICs of copper against MRSA, MSSA, MRSE, MSSE, E. coli, K.
pneumonia, P. aeruginosa, and P. mirabilis were 0.5, 0.25, 0.375,
0.375,0.125,0.125,0.25,and 0.063 mg/mL, respectively. The MBCs
of copper against MRSA, MSSA, MRSE, MSSE, E. coli, K. pneumonia,
P. aeroginosa, and P. mirabilis were 0.75, 0.25, 0.5, 0.375, 0.125,
0.125,0.375, and 0.125 mg/mL, respectively (Table 1).

In this study, the most tolerant pathogen was MRSA of which
reason may be due to their resistance to methicillin and most
antimicrobials [1], [17], [18]. MIC, MBC and bMBC of copper
against MRSA were the highest according to other pathogens.
This was followed by S. epidermidis (MRSE and MSSE), MSSA and
P. aeruginosa, E. coli and K. pneumonia, respectively (Table 1).

P. mirabilis was the most sensitive pathogen to copper when
compared with the others. It was followed by high sensitivity
of E. coli and K. pneumonia to copper. MICs that were 0.063 and
0.125 mg/mL sufficient to eliminate P. mirabilis, and both of K.
pneumonia and E. coli, respectively, whereas bMBCs that were
0.125 mg/mL sufficient to detach mature biofilms of P. mirabilis,
K. pneumonia and E. coli produced on kirschner wires (Table 1).

Although, it is hard to eliminate biofilm embedded bacteria
than planktonic ones, the effects of copper against planktonic
and sessile bacteria that is also referred biofilm embedded
bacteria and adhered on kirschner orthopedic wire were the

same after 24 hours incubation (Table 1).
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Discussion

In this study, the most tolerant pathogen was MRSA due to their
resistance to methicillin and most antimicrobials [1, 17, 18].
Researchers had revealed that copper-based antimicrobials
that have multitoxicity effect not only effective against
sensitive bacteria but also against multi drug resistant (MDR)
microorganisms such as methicillin resistant Staphylococcus
aureus MRSA [11].

Reyes-Jara et al. (2016) contributed a study which determines
copper susceptibility of E. coli, coagulase negative Staphylococci
(CNS), S. aureus and Streptococcus uberis (S. uberis) isolated in milk
samples of bovine clinical mastitis. Reyes-Jara et al. (2016) found
that E. coli was the most sensitive pathogen to copper. Reyes-
Jara et al. (2016) revealed that at the concentration of 1000 ppm
copper inhibited whole isolates examined. They found that
coagulase negative Staphylococcus (CNS) that was the most
resistant pathogen to copper was followed by S. aureus, and E.
coli was the most sensitive pathogen to copper [19].

Koseoglu Eser et al. (2015) compared antimicrobial activity
of copper coupon with stainless steel coupon against multi
drug resistant bacteria (MDR) such as MRSA, P. aeruginosa and
Acinetobacter baumannii, and revealed that copper coupon
was more effective than stainless steel coupon [20].

It has also demonstrated that copper had an synergistic effect
with other certain chemicals [21], [22], such as quaternary
ammonium  compounds (ex: benzalkonium  chloride,
cetalkonium chloride, cetylpyridinium chloride, myristalkonium
chloride, and Polycide) and Amphotericin B are more effective
to eliminate biofilms of certain bacteria such as P. aeruginosa,
E. coli, S. aureus, Salmonella enterica serovar Cholerasuis, and
Pseudomonas fluorescens, and Candida albicans a few times

more than sole treatments, respectively [22].

Sole copper and of which combinations with biocides inhibits
sessile forms of P. aeruginosa ten fold more than planktonic forms.
They revealed that metal cations and oxyanions detach biofilms
according to increasing concentration and process time [22].

Conclusion

that can be
untreatable and recurrent can be prevented by metals instead

Indwelling device associated infections
antibiotics to avoid antibacterial resistance. Copper can
be used as a bactericidal and antibiofilm substance solely
or combinations with antimicrobial agents in solutions.

Indwelling medical devices such as orthopedic wires,

prosthetics can be impregnated by copper to overcome
colonization and production of matured biofilm on indwelling
devices, consequently, implant associated infections, and
to avoid removal of implants colonized by biofilm producer
pathogens out of the body.
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Effects of carbon monoxide poisoning on temperament

Karbonmonoksit zehirlenmesinin mizac lzerindeki etkisi

Oguz EROGLU™, Orhan Murat KOCAK?, Sadiye Visal BUTURAK?, Figen COSKUN', Ayse Gul YILMAZ OZPOLAT?,
Turgut DENIZ'

'Kirikkale University Faculty of Medicine, Department of Emergency Medicine, Kirikkale / TURKEY
2Kirikkale University Faculty of Medicine, Department of Psychiatry, Kirikkale / TURKEY

ABSTRACT

Aim: The aim of this study was to investigate the effect of carbon monoxide (CO) poisoning on temperament and
associated disorders.

Material and Methods: The study was conducted in healthy volunteers and patients who presented to the Emergency
Department of Kirikkale University Hospital after exposure to CO. Patients with a carboxyhemoglobin level of >10%
were considered to have CO poisoning. Patients with psychiatric disease or an illness that could increase CO levels and
those who smoked or were using medication were excluded. Healthy volunteers were evaluated once, and CO poisoning
patients were evaluated at the time of presentation and 3 months after discharge using the Temperament Evaluation of
Memphis, Pisa, Paris, and San Diego Autoquestionnaire (TEMPS-A) temperament scale. Repeated analysis of variance was
applied for comparisons. A p value of <0.05 was considered statistically significant.

Results: The study included 110 participants: 68 in the CO poisoning group and 42 healthy volunteers. Significant
differences between the groups were observed in the TEMPS-A scores for depressive type (p=0.016) and anxious type
(p=0.01) at first presentation and for the irritability type (p=0.02) and anxious type (p=0.034) at 3 months after the
discharge. When the temperament scale scores of the CO poisoning patients were compared according to evaluation time
(first presentation and 3 months after discharge), no significant difference in temperament types was observed.

Conclusion: Although the temperament types related to depression and anxiety were affected after CO poisoning, they
did not change completely. Further research is needed to better understand the psychiatric effects of CO poisoning.

Keywords: Carbonmonoxide poisoning, emergency department, psychiatric disorders, temperament, temperament scale
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Amag: Bu calisma karbonmonoksit zehirlenmesinin mizag ve iliskili oldugu bozukluklar Gzerindeki etkisini arastirmak
amaciyla yapilmistir.

Gere¢ ve Yontemler: Calisma, Kirikkale Universitesi hastanesi acil servisine karbonmonoksit zehirlenmesi (KZ) sebebiyle
basvuran hastalar ve saghkh gonlli (SG) katiimcilarla yapildi. Karboksihemoglobin diizeyi >%10 6l¢lilen hastalar KZ olarak
kabul edildi. Psikiyatrik hastaligi veya ilag kullanimi olanlar ve CO diizeyini yiikseltecek hastaligi veya sigara igiciligi olanlar
calismaya dahil edilmedi. SG bir kere, KZ olanlar ise acil servise ilk bagvuru aninda taburcu edilirken ve taburcu olduktan
Ug ay sonra TEMPS-A (Temperament Evaluation of Memphis, Pisa, Paris and San Diego-Autoquestionaire) mizag 6lcedi ile
degerlendirildi. Gruplarin karsilastirlmasinda Repeated measures ANOVA testi kullanildi ve p<0.05 anlamli kabul edildi.

Bulgular: Calismaya KZ (n=68) ve SG (n=42) olmak lizere toplam 110 katilimci dahil edildi. Gruplar TEMPS-A miza¢ 6lcegdi
puanlarn bakimindan karsilastirildiginda, acil servise ilk basvuru aninda Depresif (p=0.016) ve Anksiyoz (p=0.01) mizag,
Ucuincl aydaise Irritable (p=0.02) ve Anksiy6z (p=0.034) mizac tipi puanlarinda anlamli farklilik saptandi. KZ olan hastalarin
mizac 6lcedi puanlari, degerlendirme zamanina (ilk basvuru zamani ve liciincii ay) gére karsilastirldiginda hicbir mizac
tipinde fark saptanmadi.

Sonug: KZ sonrasi hastalarin 6zellikle depresyon ve anksiyete ile iliskisi olan mizacg tiplerinde etkilenme olsa da, mizag
ozellikleri tamamen degismemistir. Karbonmonoksit zehirlenmesinin psikiyatrik etkilerinin daha iyi anlasilabilmesi icin

ileri calismalara ihtiyag vardir.

Introduction

Carbon monoxide (CO) is a colorless, odorless, tasteless gas
that cannot be easily identified in the environment [1,2].
CO poisoning occurs in developing countries as a result
of accidents at home, particularly during winter when
heating sources such as wood and coal are incompletely
burned. In developed countries, CO poisoning results from
accidental or intentional exposure throughout the year [3-
5]. CO poisoning can have mild clinical severity; however,
when carboxyhemoglobin (COHb) levels exceed 20%, loss
of consciousness, severe neurological disorders, coma, and
death may occur [4,6]. In cases of CO poisoning, the globus
pallidus, other regions of the cerebral cortex, basal ganglia,
substantia nigra, thalamus, and cerebellum may be affected.
Previous studies have shown that the toxic effects of CO can
be accompanied by the development of cognitive disorders
(particularly poor memory, loss of concentration, attention
deficit, and visual and spatial dysfunctions), gait disorders,
urinary and fecal incontinence, dystonia, Parkinsonism,
amnesia, obsessive-compulsive disorder, mood disorders
(with depressive or manic episodes), irritability, anxiety, anger
outbursts, major depression, akinetic mutism, psychosis,
hallucinations, delirium, and personality changes [6-13].

Anahtar kelimeler: Karbomonoksit zehirlenmesi, acil servis, psikiyatrik bozukluklar, mizag, mizag 6lcegi

Although these neuropsychiatric sequelae can develop
acutely, symptoms may appear or improve months or even
years later. Although these neuropsychiatric sequelae can
develop acutely, symptoms may appear or improve months or
even years later [10-13].

the characteristics

of emotion, thought, and behavior related to several

Temperament describes persistent
structural, genetic, and biological factors [14]. The affective
temperament model defines 5 temperament categories,
including depressive, hyperthymic, cyclothymic, irritable, and
anxious [14,15]. The Temperament Evaluation of Memphis,
Pisa, Paris, and San Diego Autoquestionnaire (TEMPS-A)
temperament scale was developed by Akiskal et al. [18] to
evaluate temperament types. This scale was translated into

Turkish by Vahip [19].

An acute emergent condition such as CO poisoning can be
expected to influence features of the psychological state such
as affect and mood. However, whether it has effects on trait
characteristics such as temperament is unknown. To the best
of our knowledge, no studies have evaluated this question;
therefore, the aim of this study was to investigate the effects
of CO poisoning on temperament.
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Material and Methods

Approval for this prospective study was granted by the local
ethics committee (no. 2014-29/05). The study included a
control group of healthy volunteers (HVs) and patients who
presented to the emergency department (ED) of Kirikkale
University Hospital after CO exposure between 01 October,
2014 and 31 October, 2015. For each patient, we recorded
demographic characteristics, physical and neurological
examination findings, Glasgow coma scale score (GCS), COHb
level, treatments applied, and TEMPS-A temperament scale
scores at initial presentation and, for CO poisoning patients, at

3 months after discharge.
Study design

The study participants were aged >18 years, spoke Turkish as
their native language, and had no intellectual deficiencies. CO
poisoning was defined as a COHb level of >10% at presentation
atthe ED, as measured with arterial blood gas analysis or a non-
invasive pulse CO-oximetry device (Massimo Rad 57, Irvine, CA,
USA). Patients were excluded if they had COHb levels of <10%,
had a disease that could affect CO levels (chronic obstructive
pulmonary disease, asthma, hemolytic anemia), were smokers,
had a history of psychiatric disease (major depression
according to the Diagnostic and Statistical Manual of Mental
Disorders, fourth edition, or depressive mood, schizophrenia,
psychoaffective disorder, epilepsy, dementia, encephalitis, or
Parkinson’s disease), were taking psychiatric drugs, had recently
experienced a life-affecting trauma (e.g., death of a loved one,
separation from a partner, loneliness, sexual assault), or were
unwilling to participate in the study.

TEMPS-A temperament scale form

The TEMPS-A temperament scale comprises 109 questions
for men and 110 questions for women. The Turkish version
of the scale comprises 100 questions to identify depressive
(18 questions), cyclothymic (19 questions), hyperthymic (20
questions), irritable (18 questions), and anxious (24 questions)
temperaments. Participants answer the questions with Yes
or No, with Yes scoring as 1 and No scoring as 0. A threshold
value is defined for each temperament type (depressive=13;
cyclothymic=18; hyperthymic=20; irritable=13; anxious=18),
and values exceeding this threshold are considered to
indicate a change in temperament characteristics. The test-
retest reliability of the Turkish version is 0.73-0.93, and the
Cronbach’s a coefficient is 0.75-0.84 [19].
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The TEMPS-A temperament scale evaluation of patients with
CO poisoning in the ED was performed within 24 h before
discharge or, for patients who were hospitalized, within
48 h after full recovery of consciousness (GCS=15, when
consciousness, orientation, and cooperation returned to
normal). Patients in the CO poisoning group were contacted
by telephone 3 months after discharge and re-evaluated
using the TEMPS-A temperament scale.

Statistical analysis

Statistical analyses of the study data were made using SPSS
23.0 software (SSPS Inc., Chicago, IL, USA). Data were presented
as mean = standard deviation. Repeated analysis of variance
was used in the comparison of the TEMPS-A scores between
the groups. The group and sex variables were included
in the analysis of variance as “between-subject variables,’
and the data of the 5 temperaments in the scale as “within-
subject variables!” A two-tailed p value of 0.05 was considered
statistically significant.

Results

The study initially included 104 patients diagnosed with CO
poisoning and a control group of 42 HVs. Thirty-six patients
were excluded from the study because TEMPS-A evaluation
could not be performed 3 months after discharge or because
they wished to withdraw. The study was completed with a
total of 110 participants: 68 CO poisoning patients and 42 HVs.

The patient group comprised 36 women (52.9%) and 32 men
(47.1%) with a mean age of 38.64 + 16.61 years. The control
group comprised 23 women (54.7%) and 19 men (45.3%) with
a mean age of 36.23 + 7.11 years. No statistically significant
difference was found between the groups with respect to age
or sex (p=0.376 and p=0.856, respectively).

In the 68 CO poisoning patients, most presentations to the
ED occurred in February (n=24), mean GCS was 14.11 £ 2.59,
mean COHb level was 23.39 + 10.37, 40 patients (58.8%) were
discharged, 28 (41.2%) were admitted to the intensive care
unit for treatment, and 2 (2.9%) received hyperbaric oxygen
treatment. At the time of presentation, the GCS value was 3
in 2 patients (2.9%) and <12 in 24 patients (35.3%). Evaluation
with the temperament scale was performed within 24 h
before discharge in the 40 patients managed in the ED and, in
the 24 patients admitted to the intensive care unit, within 48
h or after regaining full consciousness. The data recorded for
patients in the CO poisoning group are shown in Table 1.
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A comparison of the distribution of temperament
characteristics showed no significant differences between
the groups at either of the evaluation times. A comparison
of TEMPS-A temperament scale scores in the control group
and the CO poisoning group at the time of first presentation
showed a significant difference for the depressive type
(p=0.02) and the anxious type (p=0.01; Table 2). A comparison
of TEMPS-A temperament scale scores between the control
group and the CO poisoning patients at 3 months post-
discharge showed a significant difference for the irritable type
(p=0.02) and the anxious type (p=0.034; Table 2). When the
temperament scale scores of the CO poisoning patients were
compared according to evaluation time (first presentation and
3 months after discharge), no differences were found for any
temperament type (Table 2).

Discussion

The neuropsychiatric sequelae of CO poisoning can occur
not only immediately but also weeks, months, or even years
later [7,10-13,20]. The most commonly reported psychiatric
disorders are depression and anxiety [6-9,27-29]. However, the
results of the present study showed no significant difference
in temperament characteristics between controls and patients
with CO poisoning at either the initial presentation or 3 months
later. On the contrary, compared with HVs, CO poisoning
patients had higher depressive, anxious, and irritable type
temperament scores at both the time of presentation and in
the early period after discharge (third month).

Temperament describes persistent emotional, thought,
and behavioral characteristics that can directly or indirectly
contribute to the development of psychiatric disorders [15-
171. In the current study, a statistically significant difference
was found between CO poisoning patients and HVs with
respect to depressive and anxious temperament type scores
at the time of first presentation. The depressive mood type is
related to several psychiatric disorders, primarily depression
[21,22]. Rihmer et al. reported that suicide is associated with
several temperament types, the most important of which are
the depressive and anxious types [23]. Previous studies have
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shown that the depressive type is the basic characteristic
temperament type of patients with bipolar | disorder and
has also often been identified in patients with obsessive-
compulsive disorder [21,24,25]. Although the difference in
depressive and anxious temperament type scores between
groups at the time of presentation in the present study may
be explained by the acute toxic effects of CO gas, it could also
be explained by the stress, tension, and discomfort felt by
patients in the ED environment.

When the scores for the third-month TEMPS-A evaluation
were examined, a statistically significant difference was found
between patients and controls with respect to the irritable
and anxious temperament types. These temperament types
underlie anxious personality disorders and suicide, and
the irritable type is also closely related to substance abuse
[21,23,26]. Previous studies have reported that depression
and anxiety are the most frequent psychiatric disorders
observed after CO poisoning, and the depressive, anxious, and
irritable types are associated with these disorders [6-9,27-29].
Although Gale et al. [27] reported that depression and anxiety
are observed at a rate of 95% after CO poisoning [27], Weaver
et al. [29] reported the development of depression in 35%
in patients with accidental (excluding suicide) CO poisoning
despite these patients having no history of depression [29].
Katirci et al. [6] reported an increase in the development of
depression at 1 and 3 months post-exposure in CO poisoning
patients compared with controls, whereas Karaman et al.
[28] reported that symptoms of anxiety emerged 1 month
after CO poisoning. In another study, the rates of anxiety and
depression were determined to be high at 6 weeks and 6
months after CO poisoning, respectively [9].

Jasper et al. recommended that patients be followed up for at
least 1 year after CO poisoning to monitor the development
of depression, anxiety, and other psychiatric sequelae [8].
In the current study, the third-month temperament scale
evaluations of the CO poisoning patients showed high anxious
and irritable temperament type scores, which are related
to the development of depression and anxiety as well as to
suicide attempts and substance abuse. This finding supports
that of other studies that have emphasized that depression
and anxiety could develop in patients after CO poisoning.
Our results also indicate that it would be useful to evaluate
patients for neuropsychiatric disorders in the short and long
term periods after CO poisoning.
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We found no significant difference in TEMPS-A temperament
scale scores between groups at first presentation and at 3
months post-discharge. Furthermore, when the temperament
types of the CO poisoning patients were evaluated separately,
none of the scores for the 5 temperament types exceeded
threshold values. These results show that CO poisoning had
only a mathematical effect on the integrity of the emotion,
thoughts, and behavior related aspects of temperament, which
is a combination of several genetic and environmental factors,
and did not wholly change temperament characteristics.
Nevertheless, it would be appropriate to evaluate patients for
neuropsychiatric disorders that can develop immediately or
long after CO poisoning.

Conclusion

Although temperament types related to depression and
anxiety were affected to a small degree in patients with CO
poisoning in this study, we found no complete change in any
temperament type. Additional studies are needed to more
fully elucidate the effects of CO poisoning on temperament.
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Comparison of Elastane Fiber with Polyprolene and Polyglecaprone
25 used as Surgical Suture Material: an experimental preliminary study

Elastan Lif ile Polipropilen ve Poliglekapron 25'in Cerrahi Siittir
Malzemesi Olarak Karsilastirilmasi: Deneysel On Calisma
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ABSTRACT

Aim: Elastane fiber is a synthetic monofilament polymer which is durable and highly flexible. In this preliminary
study we compared Elastane fiber with polypropylene and polyglycaprone 25, surching the inflammatory reaction
in the rat soft tissue, considering that it could be used for sternal closure because of its properties.

Material and Methods: Elastane fiber, polypropylene and polyglycaprone25 sutures were placed in 3 separate
areas at 2 cm intervals in the subcutaneous tissue of each 8 male wistar albino rats without any incision, using the
seldinger method. After two weeks, the rats were sacrified and tissue specimens, including the suture fragments,
were resected. Histopathological scoring in terms of inflammation, vascularization, fibrosis and histiocytic reaction
were achieved semiquantitatively.

Results: There was no statistically significant difference between three suture materials in terms of inflammation
(p=0.513), vascularization (p=0.065), fibrosis (p=0.108) and histiocytic reaction (p=0.630).

Conclusion: As a conclusion elastane fiber showed similar inflammatory changes with other suture materials in the
rat soft tissue which is thought to be useful for sternal closure due to its high flexibilityand durability.

Keywords: Suture material, inflammation, polypropylene, animal experiment,
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Introduction

Median sternotomy is the most popular technnique to reach
the mediastinum [1]. Postoperative sternal dehiscence and
associated mediasinitis are important sources of morbidity
and can be seen in 0.5 to 5% of cases [2,3]. There is still
a surch search for the ideal closure technique and suture
material to overcome this problem [4-9]. Even if sutures
provide sufficient stability, recurrent motion pressure such
as lying on side or coughing, can damage the bone tissue
or even break the steel wire [10].

We planned a study to investigate if sternum dehiscence
could be prevented by using a flexible suture material.
Lycra® was discovered many years ago and has not been
included in almost any research in the last 40 years so
we had to test tissue compatibility comparatively before
testing the durability of the material.

Monofilament sutures are the most appropriate stitches for
contaminated and traumatic injuries due to their resistance
to infection, high elasticity, and low inflammatory reaction,
slippery, easy to pass through the tissue [11].

Polypropylene suture is a synthetic, monofilament, highly
slippery and non-absorbable
acute inflammation in the tissue. It is highly resistant
[12,13]. Polyglyaprone
25 suture is a similar butan absorbable surgical suture
[12]. The lowest tissue reaction occurs with stainless steel
sutures, followed by polypropylene, polyglactin 910 and
poyglecaprone [11].

suture causing minimal

to contamination and infection
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Amag: Elastan lif, dayanikli ve esnek sentetik bir monofilament polimerdir. Bu 6n calismada sternum kapatilmasi icin
uygun nitelikte oldugunu disiindiigiimiz elastan lif ile polipropilen ve poliglekapron 25'i rat yumusak dokusunda
olusturduklari inflamatuvar cevaplar agisindan karsilastirdik.

Gereg ve Yontemler: Elastan lif, polipropilen ve poliglekapron 25 dikisler 8 adet erkek wistar albino ratin subkutan
dokusuna 2 cm araliklarla 3 ayn alana herhangi bir kesi yapilmadan seldinger yéntemi ile yerlestirildi. iki hafta
sonra ratlar sakrifiye edilerek sutiir parcalarini icerecek sekilde doku &érnekleri alindi. Enflamasyon, vaskdlarizasyon,
fibrozis ve histiyositik reaksiyon acisindan yari kantitatif histopatolojik skorlama yapildi.

Bulgular: Her Ug sutlr materyali arasinda inflamasyon (p = 0.513), vaskilarizasyon (p = 0.065), fibrozis (p = 0.108)
ve histiyositik reaksiyon (p = 0.630) acisindan istatistiksel olarak anlamli fark yoktu.

Sonug: Yuksek esneklik ve dayanikliligindan dolayi sternum kapatilmasi icin faydal olacagini diisindiigiimiz elastan
lif, rat yumusak dokusunda diger dikis materyalleri ile benzer inflamatuvar degisiklikler gosterdi.

Anahtar Sozciikler: Sttir materyali, inflamasyon, polipropilen, deneysel hayvan calismasi,

Lycra® is a synthetic, monofilament, highly slippery, non-
absorbable elastane fiber which is commonly used today
in textile industry. Owing its strong, durable and highly
flexible structure, it was thought that it could be used
in surgery as a suture and prosthetic material after the
discovery in 1959. However, a suitable area of use was not
found [14,15].

Based on our hypothesis that due to the elastic properties
of Lycra® during sternal closure, the material may stretch
when there is a sudden stress, so not only that the
bone damage can be avoided but the suture breakage
might be prevented as well. Hence this preliminary study
was done to compare the material with the well-known
polypropylene and polyglycaprone 25 and to determine
the inflammatory tissue response before testing that Lycra®
provided the desired strength and stability.

Material and Methods

This in vivo experimental study was approved by the
Ethics Committee of the Local Animal Experiments of the
University (15 / 57,2015) and carried out at the animal
research laboratory (Kirikkale University, Kirikkale, Turkey)
between 3 and 17 October 2015.

Lycra®(Lycra, Invista, Maydon, Ireland), was compared with
sutures known to be histopathologically compatible with
tissues: Polypropylene (Polypropylene tie, Temalar Ltd,
Ankara, Turkey) and polyglycaprone 25 (Monocryl®, Ethicon,
San Lorenzo, Puerto Rico) which are now routinely used as
suture material in a variety of surgical procedures.

26



(/!\)
>

Volume 9 Number 1 p:25-30

polypropylene tie (Polypropylene tie, Temalar Ltd, Ankara,
urkey) which is also planned to be used for sternal closure
as used instead of a polypropylene suture, so polypropylene
uture was not preferred to evaluate more real reactions.
he material used for sternal closure and also referred to as
lastic tie in the literature is compared with Lycra® suture
because it does not require a knot, it is locked onto itself
nd is more elastic than steel sutures [16]. The elastane fiber
nd polypropylene tie were sterilized with ethylene oxide.

o avoid contact with other suture materials that may occur
uring skin closure, it was preferred to place the material
y seldinger method instead of cutting the abdominal

region in the rats. In order to standardize the reactions, it
as preferred to place every 3 materials in each rat.

nimal model

In this randomized, controlled, experimental study, healthy,
300-350g weight, adult (aged>5 months) male Wistar Albino
eight rats were used. After the rats were transferred to the
laboratory, they were kept for a week as an adaptation
period before surgery. During the entire study, the animals
were kept at the Animal Research Laboratory (Kirikkale
University, Kirikkale, Turkey) under veterinary supervision.

Eight randomly selected Wistar Albino male rats were
anesthetized with ketamine (50mg / kg) (ketalar, Pfizer,
Turkey) /xylazine (10mg / kg) (rompun, Bayer, Germany)
administered intramuscularly. The abdominal region of
the rats was shaved and antisepsis was performed with
povidone iodine (Batticon, Adeka, Istanbul, Turkey). All of the
materials were placed by seldinger method to the abdominal
region of rats, subcutaneously. Lycra®, polypropylene and
polyglycaprone 25 fragments of 1 cm length and two cm
spacing, were placed by seldinger method to the abdominal

region of rats, subcutaneously (Figure 1).

Figure 1. Suture pieces of 1 cm length, at intervals of 2 cm, placed

on the anterior wall of the abdomen of the rat, subcutaneously.
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The rats were followed for 2 weeks in at a room temperature
of 25°C + 1. 9°C and humidity of 52% + 6%, and received
a standard dietas well as water ad libitum during the follow
up period. After sacrification full-thickness tissue samples

containing each suture material were obtained (Figure 2).

Figure 2. Three full-thickness tissue samples were obtained to
contain each suture material separately

Histopatological Examination

Samples were examined by light microscope (Leica DMI
4000 B, Wetzlar, Germany) and classified semiquantitatively
between grade 0 to grade 3 in terms of inflammation,
vascularisation, fibrosis and histiocytic reactionas proposed
by Hernandez- Richter et al. (Table 1)

Statistical Analysis

The obtained data were analyzed by in SPSS (Version 20.
0, IBM, New York, USA) programme.

The Kruskal-Wallis test was used for nonparametric double-
over-group comparisons as the number of observations was
not quantified (scale) whether the individual parameters of
inflammatory, vascularisation, fibrosis and histiosis differed in
the Lycra®, polypropylene and polyglycaprone25 groups. A p
value less than 0.05 was considered statistically significant.



A~
>

KABALCl et al.
I Elastan fiber as surgical suture material

Results

No mortality and local effects such as anorexia, nausea, vomiting,
diarrhea or behavioral disturbances were not observed in any
group. Macroscopically none of the rats had an abscess or
infection findings in the skin and subcutaneous tissue where the
sutures were placed. There were no significant differences in the
parameters of inflammation, vascularisation, fibrosis and hisitiocitic
reaction examined in Lycra®, polypropylene and polyglycaprone25
materials (p> 0,05 for each parameter) (Table 2) (Figure 3-6).
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Figure 4. Moderate vascularization and fibroblastic response in cavity

and surrounding tissue induced by Lycra® (Hemotoxylin Eosin x 40).

Figure 5. Moderate vascularization, fibroblastic and inflammatory
response in cavity and surrounding tissue induced by

polypropylene. (Hemotoxylin Eosin x 40).

Figure 6. Moderate vascularization, fibroblastic and inflammatory

Figure 3. Cavitation induced by Lycra® and minimal fibroplasia response in cavity and surrounding tissue induced by Monocryl®.

and angiogenesis around it (Hemotoxylin Eosin x 40). (Hemotoxylin Eosin x 40).
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The result of "intensive mixed inflammatory cell infiltration
and tissue necrosis’, which is determined asthe most
severe inflammatory response level, was not observed in
any suture material. Most number of rats at the "0" level,
where no inflammatory response was detected, was in
the Lycra® group. Inflamatory response was not significant

among the groups (p = 0. 513).

In the "Hemorrhage + Neovascularization" phase, which

was the most inappropriate level for vascularization,
Polyglecaprone 25 group had the worst results with 67.5%
(5/8 rat). The difference was not significant (p = 0.065).
In the response to fibrosis 67.5% (5 of 8) of the rats in
the Lycra® group were at the "Fibrosis, collagen bundles”
level, defined as the level in which the worst result was
obtained, while none of the rats in the polyproylene group
even reached this level. However, this difference was not
significant in terms of fibrosis (p = 0.108). At the level
where no changes were observed in terms of histiocytic
reaction, only Lycra® group was present. There were three
rats (37.5%) in the polypropylene group at the level of
granuloma formation, the most undesirable level. The

difference was not significant (p = 0.630).
Discussion

Various methods and materials have been investigated to
prevent the sternal dehissence after cardiac surgery and
may cause severe mortality and morbidity [4-9]. Sutures
are still the most appropriate and effective products
used for apposition of tissues after a surgical incision is
made. Synthetic or organic adhesives and cements mainly
developed for dental and orthopedic applications have not
been widely used in sternal closure [17]. The recommended
method of use for cement and adhesives is an additional
reinforcement to routine sternal closure with steel sutures
[18]. Although today's technology has developed a wide
variety of new alternative materials in the surgical field,
new suture materials with flexibility as well as durability
for certain specialized tissues and surgical techniques is
not yet available.

Although the strength of the steel sutures used for
the closure of the routine sternotomy in cardiothoracic
surgery is sufficient, various uncontrolled movements of
the patients, mainly coughing in the postoperative period,
can cause both bone fractures and even suture breakage
[10,19]. The search for new techniques and materials
concerning the closure of sternum is still ongoing. [20].
The in vitro stability tests of the material we were working
on were the subject of another study and positive results
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were obtained. At this stage, the biocompatibility and
tissue response of this material were examined.

For this purpose, we examined the tissue compability of
Lycra® and found that the cellular changes caused by Lycra®
were similar to polyglecaprone 25 and polypropylene.

Shirazi M. et al reported that more intense vascularization
observed with polyglecaprone 25 than
monofilament and absorbable polydioxanone, polyglactic
acid, and polyglactin 910 sutures [21]. Polypropylene and
polyglecaprone 25 sutures have been reported to cause

was other

low inflammation both in the literature and in our study
[12]. The recovery phase in all tissues was consistent with
histopathological findings between 1 and 2 weeks.

The major limitation of this study is polypropylene tie and
Lycra® used in our work is not a medical product. It has
been developed by chemists as a material with superior
elastic properties than rubber and used extensively in
the textile industry because it is highly elastic as well as
oxidation and heat resistant, and does not easily lose this
property [15]. However, it is thought that it can be used
as a suture and prosthetic material due to these superior
features and the possible effects of disinfection and
sterilizationprocesses have been studied for this purpose,
but no suitable area were found for the medical field in
the following years [14, 15].

Although in a few experimental studies where Lycra®
was used as a suture material, superior features such as
approximating the tissues without applying the tension,
self-locking during the knotting and no tendency to open
the first knot as opposed to other rigid sutures, were
emphasized [14].

Studies have shown that multiflament sutures cause more
inflammatory reactions than monofilament [22]. Yaltirik et
al showed that polyglactin 910 (Vicryl, Ethicon, New Jersey,
USA) was found as the least suture material causing tissue
reaction [22]. Gartti-Jardim EC et al examined the effects
of different polyglactin derivatives on healing process
in rats' skin tissues, poliglecaprone 25 (Monocryl®) was
found to havethe best biological response [23]. In our
study, the lowest inflammatory response was found in
the "poliglecaprone25" suture material, as noted in the
literature.

In 1968, Wagner reported that Lycra®sutures were used
on skin, intestines and liver, and almost no foreign body
reaction was developed [14].

These limited studies of the medical use of Lycra® indicate



that further work is needed in this regard. We have
planned in vitro and in vivo studies to test the endurance
and prove that they can be used in practice, there is also
a need for studies on the field of use.

Conclusion

Lycra® which is thought to be used as a suture material
for sternal closure due to its flexible property, showed
similar inflammatory changes with polypropylene and
polyglycaprone 25 in the rat soft tissue.
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1 Orjinal Makale

Tip 2 diabetik hastalarda ortalama trombosit hacmi: mikrovaskiiler
komplikasyonlar ile ortalama trombosit hacmi arasinda bir iligki var mi?

Mean platelet volume in type 2 diabetic patient: is there a relationship
between mean platelet volume and diabetic microvascular complications?
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0z
Amag: Diabetik hastalarin cogunda vaskiler trombotik ve aterosklerotik komplikasyonlar goriilir. Diabetik hastalarda

trombosit boyutundaki degisiklikler aterosklerotik komplikasyonlar ile iligkilidir. Bu calismanin amaci, tip 2 diabetik hastalarda
ortalama trombosit hacmi (Mean Platelet Volume, MPV) ile mikrovaskiiler komplikasyonlar arasindaki iliskiyi saptamaktir.

Gerec ve Yontemler: Bu calismaya 115 tip 2 DM tanili hasta (ortalama yas 50.4+9.9 yil ve BMI 31.0+5.3 kg/m?) ve tamamen
saglikl ve sistemik hastaligi bulunmayan 67 kiside (ortalama yas 48.8+12.0 yil ve BMI 30.3+7.3 kg/m?) kontrol grubu
olarak dahil edildi. Diabetik grupta kronik diabetik mikrovaskiiler komplikasyonlar arastirildi. N6rolojik degerlendirme,
okiler fundus muayenesi ve EMG (Elektromyografi) yapildi. Diabetik hastalarimiz oncelikle en az bir mikrovaskdler
komplikasyonu olan ve olmayan seklinde ikiye ayrildi. Daha sonra mikrovaskiler komplikasyonu olan hastalar nefropati,
ndropati ve retinopatiye gore alt gruplara ayrildi. Tim alt gruplarda MPV diizeyi tekrar analiz edildi.

Bulgular: En az bir mikrovaskdiler komplikasyonu olan diabetik hasta grubumuzda 79 hasta mevcutdu. Bu grup da, 44 (%34.7)
hastada néropati, 33 (%26.0) hastada diabetik nefropati ve 13 (%10.2) hastada ise diabetik retinopati tespit edildi. Mikrovaskiler
komplikasyonu olmayan diabetik hasta grubunda ise 36 kisi mevcutdu. Bu grup ise diabetik kontrol grubu olarak kabul edildi.

Diabetik mikrovaskdiler grupta MPV dizeyleri saglikli kontrol grubundan anlamli olarak ytiksekti (sirasiyla 8.6+0.8fL ve
7.9+0.8fL, p<0.001). Yine diabetik kontrol grubu ile saglikli kontrol gruplari arasinda da MPV diizeyi acisindan anlamli fark
mevcutdu (8.3+0.5fL ve 7.9+0.8fL, p=0.005). Diabetik mikrovaskiiler grup ile diabetik kontrol grubu arasinda ise MPV diizeyleri
bakimindan fark tespit edilmesine ragmen bu fark istatistiki olarak anlaml degildi (sirasiyla 8.6+0.8fL ve 8.3+0.5fL p=0.06).

Subgrup analizlerinde MPV diizeyleri agisindan diabetik nefropati ile saglikli kontrol grubu arasinda (p=0.006), diabetik
noropati grubu ile saglikh kontrol grubu arasinda (p=0.001) ve diabetik retinopatili hasta grubu ile saglikli kontrol grubu
arasinda MPV bakimindan istatistiki acidan anlaml bir fark tespit edildi ( p=0.02).

Sonug: Calismamizda, Tip 2 DM hasta grubu MPV dizeyinin saglikli kontrollere gore istatistiki acidan anlamli yiiksek
oldugunu tespit ettik. Yine diabetik nefropati, diabetik néropati ve diabetik retinopatiye sahip hastalarda MPV diizeyinin
saglkli bireylerden daha yuksek oldugunu tespit ettik. Siklikla trombosit aktivitesinin bir gdstergesi olarak kullanilmakta
olan MPV, tip 2 diabetli hastalarda mikrovaskiler komplikasyon gelismesi riski ile iliskili olabilir.

Anahtar kelimeler: Ortalama trombosit hacmi, diabetik nefropati, diabetik néropati, diabetik retinopati
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ABSTRACT

Aim: Most diabetic patients suffer from vascular thrombotic and atherosclerotic complications. Alteration in platelet size
are associated with atherosclerotic complications in patients with diabetes. The aim of present study is to determine the
relationship between mean platelet volume (MPV) and microvascular diabetic complications in type 2 diabetic patients.

Material and Methods: 115 type 2 diabetic patients [mean age 50.4+9.9 year and body mass index (BMI) 31.0+5.3 kg/
m?], and 67 healthy control subjects without any systemic disease (mean age 48.8+12.0 year and BMI 30.3+7.3 kg/m?)
were included in this study. Chronic diabetic microvascular complications in diabetic group were researched. Neurological
evaluation, ocular fundus examination and EMG (electromyography) were performed. Our diabetic patients were
initially divided into two groups with and without at least one microvascular complication. Subsequently, patients with
microvascular complications were divided into subgroups according to nephropathy, neuropathy and retinopathy. MPV
levels were re-analyzed in all subgroups.

Results: There were 79 patients in our diabetic patient group with at least one microvascular complication. In this group, 44
(34.7%) patient neuropathy, 33 (26.0%) patients diabetic nephropathy and 13 (10.2%) patients diabetic retinopathy were
detected. There were 36 patients in the diabetic group without microvascular complications. This group was accepted as
a diabetic control group.

We determined that mean MPV levels in diabetic microvascular group was significantly different from control group
(8.6+0.8fLand 7.9+0.8 fL, p<0.001). Again we determined that mean MPV levels in diabetic control group was significantly
different from control group (8.3+0.5fL ve 7.9£0.8fL, p=0.005)

Despite the difference in MPV between the diabetic microvascular group and the diabetic control group, this difference
was not statistically significant ( 8.6+0.8 fL, 8.3+0.5 fL, p = 0.06).

In subgroup analysis, we demonstrated that mean MPV levels in diabetic nephropathy (p=0.006) and in diabetic neuropathy
groups (p=0.001) and diabetic retinopathy group ( p=0.02) were higher than control subjects.

Conclusions: In our study, we determined mean MPV levels in type 2 diabetic group was significantly highly from control
group. Also, we detected MPV level in diabetic patients with nephropathy, neuropathy and retinopathy is more increase
than healthy subjects. Although MPV is often used as the marker of platelet activity, elevated MPV levels in patients with

type 2 diabetes mellitus may associate with increased microvascular complication risk.

Key words: Mean platelet volume, diabetic nephropathy, diabetic neuropathy, diabetic retinopathy

Giris

Diabetes Mellitus, kronik hiperglisemi ile seyreden, mikrovaskdler
ve makrovaskiler komplikasyonlari ile 6nemli morbidite
ve mortaliteye neden olan bir karbonhidrat metabolizma
bozuklugudur. Glukozun damar endotelini hedef alan
toksisitesi ile kronik stiregte trombosit aktivasyonu olusmakta ve
trombojenik olaylara egilim artmaktadir. Bu patojenik mekanizma
ile olusan mikrovaskiler ve makrovaskiler komplikasyonlar,

hastanin morbiditesini artirmakta ve tedavisini gliclestirmektedir.

Ortalama trombosit hacminin otomatik analizorler yardimi ile
Olcilen bir degeri olan MPV (Mean Platelet Volume, Ortalama
Trombosit Hacmi) son yillarda trombosit fonksiyonlarinin bir
gostergesi olarak kabul edilen, kolay olculebilen bir deger
olarak tespit edilmistir.

invitro aggregometri yéntemi ile yapilan degerlendirmede
bulyik plateletlerin kiiclik olanlara gére enzimatik ve metabolik
olarak daha aktif olduklari tespit edilmistir ve bu durumun
daha yiiksek bir trombotik risk tasidigr asikardir (1).

Platelet morfoloji ve fonksiyonlarindaki degisiklikler, mikrovaskdiler
ve makrovaskdler hastaliklar icin risk faktorl olarak distinilebilir (2).

Bu calismanin amaci, tip 2 diabetik hastalarda ortalama
trombosithacmi(Mean PlateletVolume, MPV)ile mikrovaskdler
komplikasyonlar arasindaki iliskiyi saptamaktir.

Gereg ve Yontemler

GCalismaya Erzurum Bolge Egitim ve Arastirma Hastanesi
Endokrinoloji ve Metabolizma hastaliklari polikliniginde Tip2
DM tanisi ile takip edilen ve herhangi bir karaciger ve bébrek
yetmezligi ile trombosit hacmini degistiren kan diskrazisi gibi
hastaligi olmayan, trombosit sayisi normal aralikta tespit edilen
ve trombosit fonksiyonlarini bozan herhangi bir ilag kullanim
Oykusl olmayan 115 hasta ve herhangi bir sistemik hastahg:
olmayan tamamen saglikli ve yine trombosit fonksiyonlarini
bozan herhangi bir ilag kullanim 6ykusi olmayan 67 kiside
kontrol grubu olarak alindi. Diabetik hasta grubunda yer
alan kisilerin son 6 ay icerisinde MPV diizeyini etkileyebilecek
antihiperlipidemik ve antiagregan ila¢ kullanmamis olmasina
dikkat edildi. Her iki grup arasinda yas, cinsiyet, vicut kitle
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indeksi bakimindan istatistiki anlamli bir fark tesit edilemedi.

Butlin vendz kan ornekleri 12 saatlik aglk sonrasi antekibital
venden alindi. Calismada tam kan sayimi analizi, otomatik
hematoloji analizori Beckman Coulter LH 750 (Beckman
Coulter, ABD) ile gergeklestirildi. Trombosit sayisi (PC) ve
ortalama trombosit hacmi (MPV) 6lcild.

istatistiksel analiz icin SPSS 19 programi kullanildi. Biitiin
sonuclar ortalamazstandart deviasyon (SD) olarak ifade edildi.
Kontrol ve hasta gruplar arasi karsilastirma icin independent-t
testi kullanildi. Degiskenlerin degerlendirilmesinde Pearson’s
korelasyon testi kullanildi. p <0.05 degeri istatistiki agidan
anlamli olarak kabul edildi.

Bulgular

Calismaya Tip 2 DM tanisi ile tedavi almakta olan (hastalar
arasinda tedavi, diabet siresi, cinsiyet ayrimi yapilmadan) 115
hasta alindi. Diabetik hastalar mikrovaskiler komplikasyonu
olup olmama oOzelliklerine  dayanilarak 2 gruba ayrildi.
Diabetik mikrovaskiiler grupta en az bir diabetik mikrovaskiiler
komplikasyonu olan 79 hasta (32 erkek, 47 bayan) ve diabetik

kontrol grubundaise herhangi bir mikrovaskiiler komplikayonu

olmayan 36 diabetik hasta (19 erkek, 17 bayan) calismaya dahil
edildi. Aynizamanda herhangi bir sistemik hastaligi olmayan 67
kiside (30 erkek, 37 bayan) saglikli kontrol grubu olarak alindi.

Tip 2 DM grubunda yer alan hastalarin yas ortalamasi 50.4+9.9
yil ve BMI 31.0+ 5.3 kg/m” ve kontrol grubunun ise ortalama yas
48.8+12.0 yil ve BMI 30.3+7.3 kg/m? olarak hesaplandi. Her iki
grup arasinda yas ve BMI yon( ile istatistiki acidan anlamli bir fark
tespit edilemedi. Sirasi ile p degerleri 0.3 ve 0.5 olarak hesaplandi.

Tip2 DM grubuna ait MPV ortalamasi 8.5+0.7fL ve kontrol grubuna
ait MPV ortalamasi ise 7.9+0.8fL olarak tespit edildi. Aralarinda
istatistiki acidan anlamli bir fark oldugu tespit edildi ( p<0.001).

Diabetik mikrovaskiiler grupta MPV dizeyleri saglkli kontrol
grubundan anlamli olarak yiiksekti (sirasiyla 8.6+0.8fL ve 7.9+0.8fL,
p<0.001). Yine diabetik kontrol grubu ile saglikl kontrol gruplari
arasinda da MPV dizeyi acisindan anlamli fark mevcutdu (sirasiyla
8.3+0.5fL ve 7.9+0.8fL, p=0.005). Diabetik mikrovaskuler grup ile
diabetik kontrol grubu arasinda ise MPV diizeyleri bakimindan
fark tespit edilmesine ragmen bu fark istatistiki olarak anlamli
degildi (sirasiyla 8.6+0.8fL ve 8.3+0.5fL p=0.06).

Hasta ve kontrol gruplarina ait demografik veriler Tablo 1" de

gosterilmistir.

Calismaya alinan diabetik mikrovaskdler grupta yeralan 79 hasta
icerisinde birden fazla sayida mikrovaskiler komplikasyonu
olanlar, subgrup analizlerinde bulundurduklari komplikasyon
tlrline gore birden fazla gruba dahil edilerek subgrup analizleri
yapildi. Buna gore diabetik mikrovaskiler grupta 44 (%34.7)
hastada noropati, 33 (% 26.0) hastada diabetik nefropati ve 13
(%10.2) hastada ise diabetik retinopati tespit edildi.
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Subgrup analizlerinde MPV diizeyleri acisindan diabetik
nefropatiile saglikli kontrol grubu arasinda (p=0.006), diabetik
néropati grubu ile saglikli kontrol grubu arasinda (p=0.001)
ve diabetik retinopatili hasta grubu ile saghkli kontrol grubu
arasinda MPV bakimindan istatistiki agidan anlamli bir fark
tespit edildi ( p=0.02).

Subruplarin saglikli kontrol grubu ile yapilan karsilastirmalara
ait istatistiki veriler Tablo-2"de gdsterilmistir.
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Yine MPV dlzeyleri acisindan diabetik mikrovaskdiler grup

ile diabetik kontrol grubu arasinda istatistiki karsilastirma
yapilmistir. Buna gore diabetik nefropati grubu ile diabetik
kontrol grubu arasinda (p=0.5), diabetik noropati ile diabetik
kontrol grubu arasinda (p=0.2) ve diabetik retinopatisi olan
grup ile diabetik kontrol grubu arasinda (p=0.5) anlamli
istatistiki fark tespit edilememistir.

Calismamizda diabetik grup ile saglikli kontrol grubu arasinda
platelet miktari, CRP ve fibrinojen dlizeyi arasinda anlaml bir
fark tespit edilemedi.

Tartisma

Diabetes Mellitus, diinyada ©6nemli ve artan oranlarda
morbidite ve mortalite sebebidir.  Diabete eslik eden
hiperglisemi, toksik ara metabolizma Urlnleri ve serbest
oksijen radikalleri Uzerinden tiim viicudu etkileyen patolojik
streclere yol acar. Hipergliseminin endotel hicrelerine
toksisitesi ¢ok iyi bilinmektedir. Bundan dolayr hastaligin
ilerleyen donemlerinde mikrovaskiler ve makrovaskdiler
komplikasyonlar olusmakta ve énemli morbidite ve mortalite

sebebi olmaktadir.

Diabetik mikrovaskiler komplikasyonlar (retinopati, néropati ve
nefropati) tip2 diabetli 100 milyonlarca hastayi etkilemektedir.
Genellikle uzun siredir devam eden ya da kontrol edilemeyen
hastaligi olaninsanlari etkiler, teshis sirasinda tespit edilebilecegi
gibi teshis konmamis kisilerde de olabilir (3).

Diabete bagll olsun veya olmasin, vaskiiler aterotrombotik
olaylarinfizyopatogenezinde trombositleranahtar rol oynarlar.
Bundan dolayi trombosit fonksiyonlarinin kolay 6l¢tlebilen bir
gostergesi olarak MPV, ilgi odagi olmustur.

MPYV, platelet aktivasyonu ve fonksiyonlari icin kabul edilen bir
indikatordir (4). Daha buyuk platletlerin daha geng oldugu,
daha reaktif oldugu ve daha hazir olduklari bilinmektedir.
Kicuk plateletlere gore daha fazla dens granil tasidiklari, B
tromboglobulin ve serotonin sekrete ettikleri ve daha fazla
tromboxan A2 sentezledikleri bilinmektedir (5).

Literatlirde diabetik hastalarda tespit edilen MPV degerlerinin

normal saglikl bireyler ile karsilastirildigi calismalar vardir (6-8).

Hekimsoy ve arkadaslari tarafindan yapilan ve 145 tip 2 DM
ve 100 saglikli kontrol grubunun dahil edildigi calismalarinda
MPV’ nin diabetik grupta non-diabetik gruba kiyasla daha
yuksek oldugu ve bunun istatistiki anlaml oldugu bildirilmistir
(6). Papanas ve arkadaslari tarafindan yapilan ve 265 Tip 2
diabetik hastanin alindigi calismada MPV kontrol grubuna
gore diabetik grupta anlamli ylksek olarak tespit edilmistir (7).
Yeniglin ve arkadaslari da yapmis olduklari ve 48 hasta ve 30
saglikh gonilliniin alindigi calismalarinda diabetik hastalarda
MPV dederini non-diabetik gruba gore istatistiki anlamh
yuksek olarak tespit etmislerdir (8).

Bizim calismamizda MPV degerleri, hem Tip2 DM grupta
ve hem de Tip2 DM grubu olusturan mikrovaskiler grup
ile diabetik kontrol grubunda saglikli kontrol grubuna gore
istatistiksel olarak anlamli bir sekilde yiiksek bulunmustur.

Yine mikrovaskiler grubu olusturan alt gruplar olan diabetik
nefropati, néropati ve retinopati grubu MPV ortalamalari,
saglkli kontrol grubu MPV ortalamasina gore istatistiksel
olarak anlamli bir sekilde ylksek bulunmustur.

Diyabetin mikrovaskiler komplikasyonlari ve MPV arasindaki
iliskileriinceleyen pek cok ¢alisma literatiirde dikkati cekmektedir.
Bazi calismalar MPV’ nin mikrovaskiler komplikasyonlarin
varliginda arttigini ve anlamli yikseklikler gosterdigini ifade
ederken (7,9), bazi calismalar ise her iki grup arasinda anlamli fark
olmadigini ifade etmektedir (6,10,11).

Uniibol ve arkadaslari yapmis olduklari calismalarinda, 354
DM tip2 tanil hastayr mikroalbuminuri pozitif ve negatif
gruplara ayirarak, gruplar arasinda MPV bakimindan fark olup
olmadiginiarastirmislardir. Bu calismada, 124 mikroalbumindiri
pozitif hasta ve 230 mikroalbuminiri negatif hasta calismaya
dahil edilmis ve mikroalbumindiri pozitif DM’ lu hasta grubu
lehine, gruplar arasinda MPV bakimindan istatistiki fark tespit
etmislerdir (9). Papanas ve arkadaslar tarafindan, yine DM
Tip2 li hastalarin dahil edildigi ¢alismalarinda ise, diabetik
hastalar retinopati ve mikroalbuminiri pozitifligine gore
gruplara ayrilarak degerlendirmeye alinmistir.  Retinopati
pozitif grup ile negatif grup arasinda pozitif grup lehine ve
yine mikroalbumindri pozitif grup ile mikroalbuminiri negatif
grup arasinda da pozitif grup lehine ortalama MPV degeri
acisindan anlamli yiikseklik tespit edilmistir (7).

Hekimsoy ve arkadaslari tarafindan yapilan ve yukarida
bahsettigimiz calismalarinda, diabetik hasta MPV degerinin
saglikh kontrollere gore anlamli yliksek oldugu tespit edilmis
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ve MPV’ nin hem makrovaskiiler ve hem de mikrovaskdiler
diabetik komplikasyonun gelisimindeki rollin{i tespit etmeye
yonelik olarak da alt grup analizleri yapilmistir. Buna gore
diabetik retinopati mikrovaskuler ve koroner arter hastaliginin
ise makrovaskiler komplikasyonlara 6rnek olarak alinarak
degerlendirildigi alt grup degerlendirmelerinde, diabetik
retinopatili grup ile retinopatisi olmayan diabetik hasta grubu
arasinda ve yine diabetik koroner kalp hastaligi olan grup ile
koroner arter hastaligi olmayan diabetik grup arasinda MPV
bakimindan anlaml fark tespit edememislerdir (6). Jindal
ve arkadaslarinin yaptiklari ve 75 diabetik (50 hastada en
az bir diabetik mikrovaskuler komplikasyon mevcut) ve 50
nondiabetik hastanin dahil edildigi calismalarinda MPV nin
diabetik mikrovaskiler komplikasyonlari olan hastalar ile
mikrovaskiler komplikasyonu olmayan diabetik grup arasinda
anlamli fark gostermedigi belirtilmistir (10). Kebapgilar ve
arkadaslari tarafindan yapilan ve 48 tip 2DM tanili hastanin
MPV
komplikasyonlar arasinda bir iliski tespit edemediklerini,

alindigi ¢alismalarinda, ile diabetik mikrovaskuler
bu degerlendirmeyi diabetik mikrovaskler komplikasyonu
olan hastalar ile komplikasyonu olmayan hastalar arasinda
yapildigini belirtmislerdir (11).

Sadece mikrovaskiler komplikasyonlara sahip diabetik
hasta gruplarini degerlendirmeye aldigimiz calismamizda,
diabetik mikrovaskiler komplikasyonlara sahip bireylerin
MPV ortalamasinin saglikli birey MPV ortalamasindan yuksek
oldugunu, ama diabetik birey MPV ortalamasindan ise

istatistiki anlamli bir fark tasimadigini tespit ettik.

Sonug olarak MPV siklikla trombosit aktivitesinin bir gostergesi
olarak kullanilsa da, tip 2 diabetli hastalarda MPV seviyelerinin
artmasi diyabetik mikrovaskuler komplikasyon riski ile iliskili
olabilir. MPV seviyesi diabetik hastalarda trombotik olaylarin
varsayimi icin kolay ve erisilebilir basit bir parametre olarak
kullanilabilir.

Cikar ¢atismasi / finansal destek beyani

Bu yazidaki hicbir yazarin herhangi bir ¢ikar catismasi yoktur.
Yazinin herhangi bir finansal destegi yoktur
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Healthy lifestyle behaviours and attitudes of relatives of patients
with colorectal cancer towards protection from colorectal cancer

Kolorektal kanserli hasta yakinlarinin kolorektal kanserden
korunmaya yénelik tutumlari ve saghkli yasam bicimi davranislari

Hatice YUCELER KACMAZ', Gulsum Nihal CURUK?*

'Erciyes University, Faculty of Health Sciences,Department of Nursing, Kayseri
2lzmir University of Economics, Faculty of Health Sciences,Department of Nursing, Izmir-TURKEY

ABSTRACT

Aim: This study was conducted in order to determine healthy lifestyle behaviours and attitudes of first degree relatives of
patients with colorectal cancer (CRC) towards protection from CRC.

Material and Method: The data were collected by the researcher using Colorectal Cancer Screening Attitude Beliefs Scale
(CCSAB), and Health Promotion Life-Style Profile Il (HPLP).

Results: It was found that more than half (56.3%) of the patient relatives did not have knowledge about CRC and 85.2%
did not participate early diagnosis/screening programs of CRC. It was found that CCSAB total mean score of the patient
relatives was 53.06+8.91 and HPLP' total mean score was 132.46+20.96. Both HPLP’ mean score and CCSAB’ mean score
was higher in patient’relatives who had knowledge about CRC and participated in early diagnosis/screening programs of
CRC and the difference was determined to be highly significant. A positive, weak, and statistically significant correlation
was found between CCSAB and HPLP scale of patient relatives in the study.

Conclusion: The present study showed that the rate of patient relatives to participate in CRC screening participation
rates was low, healthy lifestyle behaviours and attitudes towards protection from CRC were moderate. Nurses should
raise awareness through protection from cancer and early diagnosis/screening programs especially for cancer patients’
relatives in all individuals is at risk primarily first degree relatives of patients with protection from and be guiding to
acquire healthy lifestyle behaviours.

Keywords: cancer prevention, health lifestyle behaviours, relative, nursing
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0z
Amag: Arastirma, kolorektal kanserli (KRK) hasta yakinlarinin KRK'den korunmaya yonelik tutumlarini ve saglikli yasam
bicimi davraniglarini belirlemek amaciyla tanimlayici olarak yapilmistir.

Gereg¢ ve Yontemler: Calisma Haziran 2015-Haziran 2016 tarihleri arasinda Erciyes Universitesi Saglik Uygulama ve
Arastirma Merkezi genel cerrahi servisinde KRK cerrahisi geciren 86 hastanin 142 yakini ile tamamlanmistir. Veriler hasta
tanitim formu, kolorektal kanser taramasi tutum inanc 6lcegi (KKTTI) ve saglikli yasam bicimi davranislari Il 6lcegi (SYBD)
kullanilarak, arastirmaci tarafindan toplanmistir.

Bulgular: Hasta yakinlarinin yarisindan fazlasinin (%56.3) KRK hakkinda bilgi sahibi olmadigi ve %85.2'sinin KRK erken tani/
tarama programlarina katilmadigi belirlenmistir. Hasta yakinlarinin KKTTi 6lcegi toplam puan ortalamasinin 53.06+8.91,
SYBD 6lcegdi toplam puan ortalamasininise 132.46+20.96 oldugu tespit edilmistir. KRK ile ilgili bilgi sahibi olan ve KRK erken
tani ve tarama programlarina katilan hasta yakinlarinin hem KKTTi élcedi hem de SYBD 6lcegi puan ortalamalari daha
yuksek olup, aradaki farkin ileri derecede anlaml oldugu belirlenmistir (p<0.001). Arastirmada hasta yakinlarinin SYBD
dlcegi ile KKTTI 6lcegi arasinda pozitif yonli, zayif diizeyde, istatistiksel olarak anlamli bir iliski tespit edilmistir (p<0.01).

Sonug: Calismamizda hasta yakinlarinin KRK taramalarina katilma oranlarinin disiik, KRK'den korunmaya yonelik
tutumlarinin ve saglikli yasam bicimi davranislarinin ise orta diizeyde oldugu belirlenmistir. Hemsireler kanserli hastalarin
birinci derece yakinlari basta olmak Uzere risk altindaki tiim bireylerde kanserden korunma ve erken tani/tarama

Introduction

According to 2016 report of American Cancer Society (ACS),
the first three most frequent cancer types in the world
are prostate/breast, lung and colorectal cancers (CRC),
respectively. It is reported in the report that CRC is the third
leading cause of cancer deaths in both women and men and
approximately 49.190 people will die due to CRCin 2016 [1].

Environmental and genetic factors play an important role
in the pathogenesis of CRCs developing with multifactorial
reasons. The lifetime prevalence is approximately 5% in CRCs
and this rate increases even more with certain risk factors
such as genetic, age and environmental factors [2]. Genetic
predisposition among those factors is reported to be the most
important factor increasing the CRC risk. In CRCs showing
a genetic transition of approximately 35%, the number of
first-degree relatives with CRC and the age when they are
diagnosed with the disease also increase further the possibility
of having CRC [3]. While the risk increases two-four times in
individuals having first degree relatives with history of CRC,
this rate increases three-five times when the person has two
first-degree relatives with history of CRC or when they have
an age at diagnosis of below 50 years and incidence of CRC
increases up to 20-25% [4].

Itis reported that the genetic risk factor playing animportant role
in cancer development can be controlled with some changes in
lifestyle [2,4]. It is stated in previous studies that consuming
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programlari ile ilgili farkindalik gelistirmeli ve saglikli yasam bicimi davranisi kazanmalarinda yol gosterici olmalidir.

Anahtar kelimeler: Hasta yakini, Hemsire, Kanserden korunma, Saglikli yasam bicimi davranislari

frequently animal fat, red meat and foods meat with high fat
content increases the risk of CRC, while nutritional behaviours
like consuming foods with high amount of fibre, milk and calcium
regularly decrease the formation of CRC and the development of
many cancer types including CRC can be controlled in people
doing regular exercise. All of these studies indicate that the
individuals having genetic predisposition can reduce the risk of
CRC if they have healthy lifestyle behaviours [2,5].

In addition to the management of environmental factors,
early diagnosis of CRC especially in individuals with genetic
predisposition is another important issue. Early diagnosis has
resulted in decreased morbidity and mortality rates of CRC and
in increased five-year survival chance by 90% [6]. It is stated in
the studies that rates of the CRC patients'first degree relatives to
participate in recommended screening programs vary between
16-40% and remain below the expected level [7].

Nurses who have an important role to protect and maintain
the health should consider the patients’ first degree relatives
which are in the risk group as well as the patients admitted
to the clinic because of surgical intervention that is the first
treatment method in almost all cancer types. Nurses should
plan and apply appropriate interventions about risky patients
to know the disease, to be aware of the false beliefs about
the disease and gain positive health behaviours related with
the protection from the disease within the scope of primary
prevention measures and provide the necessary support by
evaluating the results [8].



This descriptive study was conducted to investigate the
attitudes of CRC patients’ relatives towards protection against
CRC and their healthy lifestyle behaviours.

Preventive Health Model

A person’s health is affected by his beliefs and attitudes at a
significant level. Healthcare professionals benefit from various
models to describe the person’s attitudes and beliefs affecting
his health-related behaviours. Models provide significant
information related to the factors that are effective in exhibiting
a preventive behaviour. Preventive health model (PHM), one
of these models, is a psychosocial model developed in order
to determine the factors directing the individuals’ behaviours
and to guide the individuals for displaying positive health
behaviours by creating behavioural changesin those individuals
[9]. This model which is used in the studies related to mostly
cancer screening and particularly CRC screening was developed
by Myers et al. in 1994 to determine the factors affecting the
individual’s CRC screening behaviour and intention [10].

Factors such as health beliefs, attitudes, the effect of the social
environment (family, friends, healthcare personnel, etc.),
knowledge about the disease, risk perception and screening
recommendation of healthcare professionals are involved
among the factors affecting the individuals’ prevention and
early diagnosis/screening behaviours of colorectal cancer [7,11].
In terms of investigating these factors affecting the screening
behaviours, PHM is a commonly used model in the studies. One
of the scales developed on the basis of PHM is“Colorectal Cancer
Screening Attitude and Belief Scale” (CCSABS) determining
psychosocial effects including the individual’s perceptions and
barriers related to CRC screening [9,10].

Healthy Lifestyle Behaviours

Healthy lifestyle is for an individual to control all behaviours
affecting his health, select and apply the appropriate
behaviours for promoting his health during daily activities.
Healthy lifestyle behaviours are expressed as an individual’s
promoting health and increasing his control over his health.
Healthy lifestyle behaviours cover all activities performed for
increasing the health potential and well-being status (such
as adequate and balanced nutrition, stress management,
regular exercise, spiritual growth, interpersonal relationships
and taking responsibility for preventing and promoting the
individual’s health). The individual who transforms these
behaviours into an attitude can not only maintain a healthy
state but also bring his health status to a higher level [12,13].

Current evidences demonstrate that chronic diseases like
cardiovascular diseases, diabetes and cancer are related with
healthy lifestyle behaviour. While it is reported in Cancer
Prevention guideline of World Cancer Research Fund that there
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is a relationship between lifestyle behaviours and cancer, it is
stated in European Prospective Investigation into Cancer and
Nutrition that healthy lifestyle behaviours are effective in the
prevention of cancer [14,15].

In the previous studies, healthy lifestyle behaviours were
revealed to reduce cancer-related morbidity and mortality
rates [14]. It is reported that a simple behavioural change
would have a strong influence on the incidence of cancer
which is a complex multifactorial disease. Cancer prevention
policies are emphasized to be built on providing healthy diet
and healthy lifestyle habits [16].

It is known that there is a negative correlation between the
incidence rate of colorectal cancer and healthy lifestyle
behaviours.ltwasfound from a study examining approximately
50.000 individuals that the risk of colon cancer development
decreased with the increased healthy lifestyle scores [14].

Material and Method
Sample

The population of the study consisted of first-degree relatives of
the patients who underwent surgery in general surgery services
of X University Application and Research Centre due to CRC.
The study was completed with 142 relatives of 86 patients who
underwent CRC surgery between June 2015 and June 2016.
Individuals who were first degree relatives (parents, brothers,
sisters and children) of the patients undergoing CRC surgery,
had no psychiatric disorders, no communication problem, and
can speak and understand Turkish are included in the study.

Measurement

The data were collected by using Personal Description Form,
Colorectal Cancer Screening Attitude and Belief Scale and
Health-Promoting Lifestyle Profile Il in the study.

Personal Description Form

There are a total of 25 questions in the form containing
socio-demographic characteristics of the patient relatives,
and information about the disease and early diagnosis. The
questions of the form were prepared by the researcher by
reviewing the literature [7,11].

Colorectal Cancer Screening Attitude and Belief Scale

The scale developed by Vernon et al., in 1997 was restructured
by Tiro et al.,, in 2005 [17]. Turkish validity and reliability of the
scale was conducted by Koc in 2010. The scale has 16 items
and five subscales containing salience and coherence (4
items), perceived susceptibility (4 items), response efficacy (2
items), cancer worries (2 items), and social influence (2 items).
Participation in screening is expected to increase when the
scale score increases [17].
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Items 5, 6, 8 and 12 in the scale are reversed and thus
analysed. Minimum-maximum scores to be taken from the
scale vary between 4-16 for salience and coherence, 4-16 for
perceived susceptibility, 2-10 for response efficacy, 4-16 for
social influence, 2-10 for cancer worries and 16-80 in overall
scale [17]. While the Cronbach alpha of the scale was 0.80 in
the present study, Cronbach alpha values of the subscales
were found as 0.79 for salience and coherence, 0.75 for
perceived susceptibility, 0.63 for response efficacy, 0.61 for
social influence, and 0.77 for cancer worries, respectively.

Health-Promoting Lifestyle Profile Il

The scale developed by Walker et al. in 1987 was revised in
1996 and named as “Health-Promoting Lifestyle Profile 11" [18].
The scale whose Turkish validity and reliability were conducted
by Bahar et al. in 2008 consists of 52 items [13]. There are 6
subscales in the scale containing health responsibility, physical
activity, nutrition, spiritual growth , interpersonal relationship,
and stress management. The scale was developed in four-
point likert-type as never (1 point), sometimes (2 points), often
(3 points), and regularly (4 points). The lowest score to be
taken from the overall scale is 52 and the highest score is 208
[13]. While the cronbach alpha coefficient is .92 in the present
study, the cronbach values of the subscales are determined as
.64 for stress management, 0.85 for health responsibility, .82
for physical activity, .65 for nutrition, .78 for spiritual growth,
and .76 for interpersonal relations.

Ethical Procedure

Attention has been given to comply with ethical principles at every
stage of the study. Before starting the application, approval from X
University Clinical Trials Ethics Committee and a written permission
from the department of General Surgery in X University Medical
Application and Research Centre were obtained. Primarily, the
patient relatives were informed about the purpose of the study
and that their identities would not be disclosed in any way and
their informed consents were obtained in written.

Data Analysis

In the evaluation of the data obtained from the research,
independent samples t-test was used for the comparison of
two groups and analysis of variance was used for comparing
more than two groups. Pearson correlation analysis was
performed in order to determine the direction and strength of
the correlation between scales.

Results

The average age of the patient relatives was 40.3+12.7; 66.2%
of them were the patients’ children, 54.9% were male, 30.3%
were primary school graduates, 68.3% were married, and
49.3% had moderate level of income.

It was determined that 56.3% of the patient relatives did not
have any knowledge about CRC, 85.2% did not participate

39

in diagnosis/screening program for CRC, 62.0% of those
participating in CRC early diagnosis/screening program had
colonoscopy, and 51.4% of them wanted to participate in CRC
early diagnosis/screening programs.

While CCSABS total mean score of the patient relatives
was 53.06+8.91, the subscale mean scores were found
as 14.33+3.54 for salience and coherence, 12.00+3.29 for
perceived susceptibility, 8.11+£1.55 for response efficiency,
12.82+3.13 for social influence, and 5.80+2.27 for cancer
worries, respectively (Table 1).

Total mean score of HPLP of the patient relatives was
132.46+20.96 and the mean scores of the subscales were
determined respectively as 19.50+3.96 for stress management,
21.56+5.81 for health responsibility, 16.13+5.25 physical activity,
21.90+4.50 for nutrition, 26.46+4.85 for spiritual growth, and
26.90+4.46 for interpersonal relationship (Table 2).

A significant difference was found between CCSABS total
mean scores of the patient relatives and gender, educational
status, income, and smoking (p<.05). According to the table,
CCSABS total mean scores of those who were female, had BS
and MS degree, had a good income and non-smokers were
determined to be higher (Table 3).
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Although CCSABS total mean scores of the patient relatives
who had knowledge about CRC and the mean scores of all
subscales of the scale were higher, the difference between
them was determined to be statistically significant in total
mean scores of the scale and all subscales except for the
subscale of cancer worries (p<.05). CCSABS total mean scores
of the patient relatives who participated in early diagnosis/
screening programs of colorectal cancer and the mean scores
of salience and coherence, perceived susceptibility, and

response efficacy among subscales were found to be higher
and the difference between them was statistically significant
atadvanced level (p<.001). It was determined that the CCSABS
total mean scores of the patient relatives who were willing
to participate in the early diagnosis/screening programs of
colorectal cancer, mean scores of salience and coherence,
perceived susceptibility, and social influence subscale were
higher and the difference between them was statistically
significant at advanced level (p<.001)(Table 4).

HPLP total mean scores of the patient relatives were found to
be higher in those who were female (p<.05), had good income
level (p<.001), expressed their current health status as good
(p<.001), went health control regularly (p<.05), had history of
cancer diagnosis in their family except for CRC (p<.001) and
had relatives that died because of cancer (p<.05) and the
difference between them was statistically significant (Table 5).

HPLP total score and all subscale mean scores of the patient
relatives who had knowledge about colorectal cancer were
found to be higher and the difference between them was
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statistically significant (p<.05), (p<.001). HPLP total mean
score (p<.001) of the patient relatives who participated in early
diagnosis/screening programs of colorectal cancer and mean
scores of health responsibility (p<.001), nutrition (p<.05),
Spiritual growth (p<.05), and stress management (p<.05)
among the scale subscales were high and the difference
between them was statistically significant. It was found that
HPLP total and subscale mean scores of the patient relatives
who were willing to participate in early diagnose /screening
programs of colorectal cancer were slightly higher but this
variable did not cause a significant difference (p>.05)(Table 6).
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A positive, weak statistically significant correlation was found
between HPLP total scores and CCSABS total score, salience
and coherence, response efficacy and social influence
subscales of patient relatives (p<.01). A positive, weak

statistically significant correlation was determined between
CCSABS total score and health responsibility, Spiritual growth,

interpersonal communication and stress management among
the subscales of HPLP scale (p<.01)(Table 7).




Discussion

Associations Between Descriptive Characteristics and
Colorectal Cancer Screening Attitude and Belief Scale

In Almadi et al’s study where they defined many factors
affecting the individual’s participation in CRC early diagnosis/
screening programs, it was reported that having a CRC history
in the family was determined as one of the factors affecting the
participation in CRC screening programs and the willingness
to participate in CRC screening programs; whereas, rate of
the willingness to participate in CRC screening tests in people
participating in the study was 70% and this rate increased
to 83% in those who had CRC history in their family [19]. In
the present study, 51.4% of the patient relatives stated that
they wanted to participate in early detection/screening
programs of CRC. The rate of participation of the society in
CRC screening in Turkey varies from 11.9-22.2% [7,20]. It was
also determined in the present study similar to the literature
that only 14.8% of the individuals stated to participate in CRC
screening programs. It was reported in the previous studies
that there was a significant difference between the knowledge
level about the disease and prevention from disease and
participating in CRC screenings [21]. When the result that
more than half of the individuals who participated in the
present study had no knowledge about CRC was considered,
the rate of participation in screenings for the individuals in
the present study can be thought to be associated with not
having adequate knowledge about the subject.

Gender is evaluated as one of the factors affecting the
participation in CRC screening programs [22-24]. In the
studies of Larkey et al. and McQueen et al., women were
found to have higher rate of participation in CRC screening
tests than men [22,23]. Compared to these studies, in a
review examining 37 studies conducted in USA, rate of men
to participate in screenings was stated to be higher [24]; In
the studies of Almadi, Koc and Ait Ouakrim it was found that
there was no significant difference between the gender and
participation in screenings and willingness to participate in
screenings [7,11,19]. In the present study, CCSABS total mean
score of the women and the mean scores of the subscales
salience and coherence and response efficacy were found
significantly high. It was reported that women's level of taking
health responsibility was higher and they used health services
more [25]. Additionally, it was stated that women benefited
more from preventive health services and had more tendency
to ask for help in case of iliness [26].

Itisreportedintheliterature thatthereisasignificant difference
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between educational level and the perception that the cancer
is a preventable disease. In the present study, CCSABS total
mean score and mean score of its subscales in individuals with
high educational level were found to be higher. In the studies
conducted with first degree relatives of the patients with
CRC, no correlation was found between the educational level
and the participation in CRC screening programs [7], it was
determined in a study conducted by Pollack to investigate the
status of the individuals to participate in CRC screening tests
that as the educational levels of the participants increased,
the rate of participating in the screening programs increased
[27]. In their study, McQueen et al.,, stated that those with
higher educational level used screening tests more [23]. When
educational level increased, awareness develops in individuals
and the individuals with high educational level are thought to
consider the behaviours to protect the health more.

In the previous studies, having a high income level was
evaluated as one of the factors affecting CRC screening
behaviour [23,24]. In the present study, CCSABS total mean
score and the mean scores of its subscales were found higher
in those who stated their income status as high. Based on
the result of the present study, having regular and sufficient
income level can be asserted to be important in adoption of
behaviours towards health protection.

While having knowledge about the subject is stated to be
one of the factors affecting the participation in CRC screening
programs [28], a statistically significant difference was found
in the present study between the status of having knowledge
about CRC and CCSABS total mean score and the mean
scores of almost all subscales, which was compatible with the
literature. In McCaffery et al’s study, they report that there was
a significant difference between knowledge and participation
in CRC screenings and being willing to the participation;
whereas, the individuals with low level of knowledge were
not willing to participate in screenings and displayed negative
attitudes [21]. In another study, the most important factor
affecting the participation in CRC screening tests was reported
to be the information given by the doctor to the individuals
[29]. It could be asserted that having knowledge about
the disease creates awareness among individuals and the
individuals having knowledge approached more positively to
the behaviours towards protecting the health.

It was reported previously that the rate of participation in CRC
screening programs in individuals who participated in CRC
screening programs [30] and the other cancer screening tests was
higher [31]. In the present study, CCSABS total mean score and of
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mean scores all subscales except for social influence and cancer
orries of the individuals participating in early diagnosis and
creening programs of CRC were higher. In a study conducted
by Lemon et al., the rates of women, who had mammaography,
nd men, who had prostate specific antigen measurement, to
participate in CRC screening programs were higher than those
ho did not participate in screening programs before [32]. In
ddition, it was determined that the individuals who participated
in CRC screening complied with the doctor’s recommendations
more, emotional support mean scores of these individuals
ere higher, and they felt less perceived barrier [29]. It could be
sserted that participating in the screening programs affected
he individuals’ attitudes positively and thus it is important to
ncourage all individuals in the society starting with the first
egree relatives of cancer patients.

ccording to the preventive health model, one of the most
important factors affecting the individual to perform a
behaviouris his/her intention to that behaviour. It was found in
he present study that CCSABS total mean score and the mean

score of most subscales of the scale in individuals expressing
that they are willing to participate in screening programs in
a way to support the intention understanding of preventive
health model were significantly higher.

Associations Between Descriptive Characteristics and
Health Promotion Life-Style Profile

ItwasdeterminedthatHPLP total mean scoresoftheindividuals
participating in the study were 132.46+20.96, mean scores of
the subscales Spiritual growth and interpersonal relationships
were at moderate level, the mean scores of nutrition, physical
activity, heath responsibility, and stress management were
below the moderate level. HPLP total mean score was at
moderate level in the previous studies similar to the present
study; it was determined in a study [33] conducted with the
patients diagnosed with cancer that the mean score was
125.43; whereas, it was found as 124.54 in another study
conducted with patients with prostate cancer patients [34].

It was determined in the present study that the subscale
having the highest score was interpersonal relations
(26.90+4.46), the subscale having the lowest score was
physical activity (16.13+5.25). Similar to the present study, it
was also determined in other studies that the highest score
was generally obtained from interpersonal relations and the

lowest one was obtained from physical activity [33,34].

There is a reversed correlation between physical activity and
colon cancerrisk; physical activity reduces the contacttimewith
colon by increasing the passing rate of faeces and carcinogens
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through large intestine [35]. Therefore, in “Guidelines for
Nutrition and Physical Activity” published by ACS in 2003 and
updated in 2012, ACS emphasised that physical activity is
effective at Evidence | level for the prevention of colon cancer;
and suggested at least 150 minutes (2.5 hours) moderate
activity or 75 minutes intense activity every week for adults
[36]. However, low mean scores of physical activity subscale in
individuals in both the present study and in the other related
studies revealed that the physical activity habit of the societies
is not at sufficient level.

While it was determined in the present study that the women'’s
HPLP total mean score and the mean scores of all subscales
were higher compared to men; total mean score of the scale
and mean scores of the subscales health responsibility,
nutrition, and interpersonal relations were higher in
women at a statistically significant level compared to men.
Health responsibility mean scores in Karalar’s study, health
responsibility, interpersonal relations and nutrition mean
scores in Johnson's study were found higher among women
[33,371. The results of the present study are in parallel with
results of the other study and it is thought that this results is
associated with the fact that women can spare more time for
interpersonalrelations duetothereasonthattheyare generally
unemployed, they have more opportunity to participate in
health promotion behaviours and to watch health programs,
women have more knowledge about nutrition since they
mostly take the cooking role in our society.

Being educated is one of the important determinants in
making decisions in health subject and turning to positive
health behaviours [38]. According to the health development
model, a person’s tendency in developing health increases
when his educational level increases [39]. In the present study,
mean score of Spiritual growth from subscales of HPLP was
higher and the difference between them was significant.

Previous studies revealed that there was a statistically
significant difference between people’s marital status and the
physical activity and nutrition subscales [37]. Physical activity
mean scores of the single individuals and nutrition subscale
mean scores of married ones were higher in the present study.
Having less responsibilities, opportunities to spare more time
for physical activity, being able to afford sports activities
may be effective on high physical activity scores for single
individuals. On the other hand, as a result of being a family,
always having dinner at home may provide contribution for
the formation of a regular dietary habits and thus to nutrition
mean scores of the married individuals.



In the present study, patient relatives who stated theirincome
level as high had higher score from HPLP total score and fromall
subscales of the scale and the obtained result was statistically
significant in all subscales except for physical activity. In
the study conducted by Gok Ugur, it was determined that
interpersonal relations, nutrition and HPLP total mean scores
were higher in those having equal income and expense than
those who had an income less than expense; in Al-Qahtani’s
study, nutrition subscale mean score was higher in those
with high income; and in the study of Topcu, self-realisation,
stress coping, interpersonal support mean scores and HPLP
total mean scores were higher in those with good income
[40,41]. It is also reported that those with a high income have
better health promotion behaviours and the economic level
is an important factor affecting HPLP [42]. As in other studies,
it is also seen from the present study that economic level
was effective on people’s health promotion behaviours and
their healthy lifestyle behaviours increased with increased
economic level.

Having knowledge and participation in trainings towards
health promotion are one of the factors affecting HPLP. In a
study conducted with women in cancer screening centre;
healthy lifestyle behaviours of people who were aware of early
diagnosis methods of breast and cervical cancer were higher
[40]. With effective training techniques, individual’s knowledge
about healthy life style increases and enables them to take
action to apply these behaviours. The result of the present
study support the literature, HPLP total mean score and mean
scores of all subscales were high at a statistically significant
level in those who had knowledge about CRC.

While a significant difference was found between dietary habits
and exercise and participation in colonoscopy in one of two
studies conducted with first degree relatives of CRC patients
[7]. In the present study, HPLP total mean scores and mean
scores of all subscales were high in individuals participating in
early diagnosis/screening programs of colorectal cancer, this
difference was statistically significant in the subscales except
for physical activity and interpersonal relations.

Correlation Between Colorectal Cancer Screening Attitude
and Belief Scale and Health Promotion Life-Style Profile

In the present study, a positive, weak statistically significant
correlation was determined between HPLP total mean score
and CCSABS total mean score and the mean scores of salience
and coherence, response efficacy, and social influence the
subscales of CCSABS. Level of the individuals displaying
healthy life style behaviours to participate in CRC screening
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programs was higher in previous studies [7,43]. Compatible
with the literature, the results of the present study showed
that these two behaviours towards health promotion and
prevention are factors affecting each other.

In the study conducted by Koc et al’s with first degree relatives
of CRC patients, it was found that the rate of participation in
colonoscopy was higher in individuals in regular physical
activity [7]. It was determined in Shapiro et al's study that
people making regular physical activity participated in CRC
screening tests 1.5 times more than the ones with no physical
activity [43].In contrast to the studiesin literature, no significant
correlation was found between physical activity subscale from
HPLP and the total score of CCSABS in the present study. It
is reported that 87% of women and 77% of men do not do
enough physical activity in Turkey. This result of the present
study is in parallel with the country-wide and showed that the
physical activity, an important prevention behaviour, was not
regarded by sample group of the present study.

In the present study, a positive, weak and statistically
significant correlation was found between nutrition a subscale
of HPLP and the subscales response efficacy and social
influence of CCSABS and age. While no significant difference
was found between nutrition and willingness to participate in
CRC screening in Almadi et al’s study; in the study conducted
by Koc et al. with first degree relatives of CRC patients, they
found a statistically significant difference between nutrition
and participation in colonoscopy and they found higher
participation rate to the colonoscopy among those with a
good and balanced diet [7,19].

Taking responsibility for an individual's own well-being,
diligence to his/her health, and benefiting from health
services are included in the scope of health responsibility [13].
It was determined in previous studies that the individuals
benefiting from health prevention services participated
in screening programs more and participation rates of the
individuals who have participated in CRC and different cancer
screening programs before were higher for CRC screening
programs [43,44]. As expected, in the present study a positive
statistically significant correlation was found between health
responsibility and CCSABS and almost all subscales of the
scale. It could be asserted that the individuals participating in
the present study undervalued health responsibility subscale
from HPLP and they reflected this responsibility to their
behaviours.

“Interpersonal relations”subscale of healthy lifestyle behaviour
scale is also expressed as an interpersonal support and it is an
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important phenomenon that can be obtained as a result of
bilateral or group relationships of individuals and effective
n improving health [45]. In the present study, a positive
tatistically significant correlation was determined between
interpersonal relations and CCSABS total mean score, and
mean scores of salience and coherence, response efficacy,
ocial influence among the subscales of CCSABS scale. In a
tudy conducted by Allen et al. a positive correlation was
ound between having social support and mammography and
participating in clinical breast examination, the individuals
eeling more social support were reported to have higher
participation rates for screenings [46]. In a socio-ecological
tudy examining the factors affecting the participation to
RC screenings, the relatives of the patients with CRC talking
bout CRC screenings with people living in social environment
(family members, friends, colleagues) were stated to have
higher rates of participation in CRC screenings [47].

Itis also stated in studies that parameters related to mood are

Iso one of the factors affecting the participation in cancer
screenings. Andersen et al. reported that individuals feeling
themselves at risk in terms of cancer had better healthy
lifestyle behaviours compared to the general population [48].
In Watts et al’s study, rates of willingness and participation in
screening programs were found to be higher among people
with high cancer risk perception [49]. However, in Greiner
et al’s study, disease and screening fear were considered
as a barrier by the individuals and determined to affect the
participation in screening negatively [50]. As seen in the
studies, anxiety affects the participation of the individuals in
screening differently. Anxiety felt in moderate level increases
women’s rate of participation to mammography screening
but high level of anxiety are reported to decrease rate of
participation in screenings [48,50]. In the present study, a
positive statistically significant relationship was determined
between stress management and salience and coherence,
response efficacy and social influence mean scores. This result
leads to think that when stress level of the relatives of the
patients diagnosed with cancer decreases, their point of view
to cancer screening and their rate of participation in these
screenings will develop.

Conclusion

It was found that CCSABS and HPLP of first degree relatives of
the patients with colorectal cancer were at moderate level and
their rate of participation in CRC screening was at low level.
In addition, there was a positive weak correlation between
CCSABS and HPLP.
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In this study, we wanted to emphasize that it is important to
raise awareness about that both cancer patients and their
relatives require consultancy among the nurses working
in surgical clinics which are clinics where almost all of the
cancer patients are treated firstly. Therefore, nurses working
in surgical clinics that are the clinics where cancer patients are
admitted due to operation should plan and apply trainings
about prevention from cancer and early diagnosis/screening
programs of cancer to the patients and their relatives and
should evaluate their results.

Declaration of conflict of interest

The authors received no financial support for the research
and/or authorship of this article. There is no conflict of interest.

References

1. American Cancer Society. Cancer facts & figures 2016. American
Cancer Society, Atlanta, 2016: 66.

2. American Cancer Society. Colorectal cancer facts & figures 2014-
2016. American Cancer Society, Atlanta, 2014: 28.

3. Lichtenstein P, Holm NV, Verkasalo PK, lliadou A, Kaprio J,
Koskenvuo M, et al. Environmental and heritable factors in the
causation of cancer-analyses of cohorts of twins from Sweden,
Denmark, and Finland. Eng J Med N 2000; 343:78-85.

4. Lowery JT, Marcus A, Kinney A, Bowen D, Finkelstein DM, Horick
N, et al. The Family Health Promotion Project (FHPP): design and
baseline data from a randomized trial to increase colonoscopy

screening in high risk families. Contemp Clin Trials 2012; 33: 426-35.
5. Johnson CM, Wei C, Ensor JE, Smolenski DJ, Amos Cl, Levin B, et

al. Meta-analyses of colorectal cancer risk factors. Cancer Causes
Control 2013; 24: 1207-22.

6. National Cancer Intelligence Network. Colorectal cancer survival
by stage. http://www.ncin.org.uk/publications/data_briefings/

colorectal_cancer_survival_by_stage (11.06.16).

7.  KocS, Esin MN. Screening behaviors, health beliefs, and related
factors of first-degree relatives of colorectal cancer patients with

ongoing treatment in Turkey. Cancer Nursing 2014; 37: 51-60.

8. Kanbur A, Capik C. Cervical cancer prevention, early diagnosis-
screening methods and midwives/nurses role. Hacettepe University
Faculty of Health Sciences Nursing Journal 2011; 18:61-72.

9. Bozhiyuk A, Ozcan S, Kurdak H, Akpinar E, Saatci E, Bozdemir N.
Healthy life style and family medicine. Turkish Journal of Family
Medicine and Primary Care 2012; 6: 13-21.

10. Cole SR, Zajac |, Gregory T, Mehaffey S, Roosa N, Turnbull D, et
al. Psychosocial variables associated with colorectal cancer
screening in South Australia. International Journal of Behavioral
Medicine 2011; 18: 302-9.



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Ait Ouakrim D, Lockett T, Boussioutas A, Keogh L, Flander LB,
Hopper JL, et al. Screening participation predictors for people at
familial risk of colorectal cancer: A systematic review. American
Journal of Preventive Medicine 2013; 44: 496-506.

Pender NJ, Walker SN, Sechrist KR. The Health-Promoting
Lifestyle Profile: Development and psychometric characteristics.
Nursing Research 1987; 36: 76-81.

Bahar Z, Beser A, Gordes N, Ersin F, Kissal A. Healthy life style
behavior scale II: A reliability and validity study. Cumhuriyet
University School of Nursing Journal 2008; 12: 1-13.

Romaguera D, Vergnaud AC, Peeters PH, van Gils CH, Chan DS,
Ferrari P, et al. Is concordance with World Cancer Research Fund/
American Institute for Cancer Research guidelines for cancer
prevention related to subsequent risk of cancer? Results from
the EPIC study. Am J Clin Nutr 2012; 96: 150-163.

Riboli E, Hunt KJ, Slimani N, Ferrari P, Norat T, Fahey M, et al.
European Prospective Investigation into Cancer and Nutrition
(EPIC): study populations and data collection. Public Health Nutr
2002; 5:1113-24.

Yarbro CH, Wujcik D, Gobel BH. Cancer Nursing: Principles and
Practice, 7 nd ed, Sudbury, Jones and Bardlett publ, 2011: 1931.

Tiro AJ, Vernon WS, Hyslop T, Myers RE. Factorial validity and
invariance of a survey measuring psychosocial correlates of
colorectal cancer screening among African Americans and
Caucasians. Cancer Epidemiology, Biomarkers & Prevention
2005; 14: 2855-61.

Walker SN, Hill-Polerecky DM. Psychometric evaluation of the
Health Promoting Lifestyle Profile Il. Unpublished manuscript,

University of Nebraska Medical Center.

Almadi MA, Mosli MH, Bohlega MS, Al Essa MA, AlDohan MS,
Alabdallatif TA, et al. Effect of public knowledge, attitudes,
and behavior on willingness to undergo colorectal cancer
screening using the Health Belief Model. The Saudi Journal of
Gastroenterology 2015; 21: 71-7.

Sahin NS, Uner BA, Aydin M, et al. Knowledge of, attitudes toward,
and barriers to participation of colorectal cancer screening in Aydin
central region. Turkish Journal of Family Practice 2015; 19: 37-48.
McCaffery K, Wardle J, Nadel M, Atkin W. Socioeconomic
variation in participation in colorectal cancer screening. J Med
Screen 2002; 9: 104-8.

Larkey LK, McClain D, Roe DJ, Hector RD, Lopez AM, Sillanpaa B,
et al. Randomized controlled trial of storytelling compared to a
personal risk tool intervention on colorectal cancer screening in

low-income patients. Am J Health Promot 2015; 30: 59-70.

A~
RajsN

YUCELER KACMAZ et al.

I Behaviours and attitudes of relatives of patients with colorectal cancer

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34,

35.

McQueen A, Vernon SW, Meissner Hl, Klabunde CN, Rakowski
W. Are there gender differences in colorectal cancer test use
prevalence and correlates? Cancer Epidemiol Biomarkers Prev
2006; 15: 782-91.

Beydoun HA, Beydoun MA. Predictors of CRC screening
behaviors among average-risk older adults in the United States.
Cancer Causes Control 2008; 19: 339-59.

Erdem R, Pirincci E. Health services utilization and the factors that
influence on the utilization. OMU Medical Journal 2003; 20: 39-46.

Redondo-Sendino A, Guallar-Castillén P, Banegas RM, Rodriguez-
Artalejo F. Gender differences in the utilization of health-care
services among the older adult population of Spain. BMC Public
Health 2006; 6: 2-9.

Pollack LA, Blackman DK, Wilson KM, Seeff LC, Nadel MR.
Colorectal cancer test use among Hispanic and non-Hispanic
U.S. populations. Prev Chronic Dis 2006; 3: 1-12.

Qumseya BJ, Tayem YI, Dasa OY, Nahhal KW, Abu-Limon IM,
Hmidat AM, et al. Barriers to colorectal cancer screening
in Palestine: A national study in a medically underserved
population. Clin Gastroenterol Hepatol 2014; 12: 463-69.

Taouqgi M, Ingrand |, Beauchant M, Migeot V, Ingrand P.
Determinants of participation in colonoscopic screening by
siblings of colorectal cancer patients in France. BMC Cancer
2010; 10: 1-10.

Sheikh RA, Kapre S, Calof OM, Ward C, Raina A. Screening
preferences for colorectal cancer: a patient demographic study.
South Med J 2004; 97: 224-30.

Christman LK, Abdulla R, Jacobsen PB, Cantor AB, Mayhew
DY, Thompson KS, et al. Colorectal cancer screening among a
sample of community health center attendees. Health Care Poor
Underserved 2004; 15: 281-93.

Lemon S, Zapka J, Puleo E, Luckmann R, Chasan-Taber L.
Colorectal cancer screening participation: comparisons with
mammography and prostate-specific antigen screening. Am J
Publ Health 2001; 91: 1264-72.

Karalar UY. Defining healthy lifestyle behaviors and variables
in patient with cancer diagnosis. Master’s thesis, Istanbul
University, Institute of Health Science, Internal Medicine Nursing
Department, Istanbul 2010: 84.

Ardahan M, Temel Bayik A. The relationship between quality
of life and healthy life style behavior in patients with prostate
cancer Ege University School of Nursing Journal 2006; 22: 1-14.
Demark-Wahnefried W, Rock CL, Patrick K, Byers T. Lifestyle
interventions to reduce cancer risk and improve outcomes. Am
Fam Physician 2008; 77: 1573-78.

48



VAR

Volume 9 Number 1 p:36-49

42.

43.

49

36.

37.

38.

39.

40.

41.

American Cancer Society Guidelines on Nutrition and Physical

Activity for Cancer Prevention. http://www.cancer.org/
acs/groups/cid/documents/webcontent/002577-pdf.pdf

(13.07.2016).

Johnson RL. Gender differences in health-promoting lifestyles of
African Americans. Public Health Nursing 2005; 22: 130-7.

Topcu S. Evaluation of health promotion behavior of immigrant
and migrant women. Master’s thesis, Dokuz Eylul University,
Institute of Health Science, Izmir 2006: 82.

Kiiciikberber N, Ozdilli K, Yorulmaz H. Evaluation of factors
affecting healthy life style behaviors and quality of life in patients
with heart disease. Anatol J Cardiol 2011; 11: 619-26.

GOk Ugur H. Determination of the effect of attitudes of women
who applied the cancer inspection center toward health issues
on early diagnosis knowledge and implementations. Master’s
thesis, On Dokuz Mayis University, Institute of Health Science,
Samsun 2009:121.

Al-Qahtani MF. Health-promoting lifestyle behaviors among
nurses in private hospitals in Al-Khobar, Saudi Arabia. J Egypt
Public Health Assoc. 2015; 90: 29-34.

Mirghafourvand M, Sehhati F, Rahimi M. Health-promoting
lifestyle and its demographic predictors in infertile couples
referred to infertility clinic of Tabriz Al-Zahra Hospital, 2013. J
Caring Sci 2014; 3: 175-84.

Shapiro JA, Seeff LC, Nadel MR. Colorectal cancer-screening tests
and associated health behaviors. Am J Prev Med 2001; 21: 132-7.

44,

45.

46.

47.

48.

49.

50.

Griffith KA, McGuire DB, Royak-Schaler R, Plowden KO,
Steinberger EK. Influence of family history and preventive health
behaviors on colorectal cancer screening in African Americans.
Cancer 2008; 113: 276-85.

Esin MN. Turkish adaptation of healthy lifestyle behaviors scale.
Nursing Bulletin 1999; 12: 87-96.

Allen JD, Sorensen G, Stoddard AM, Peterson KE, Colditz G. The
relationship between social network characteristics and breast
cancer screening practices among employed women. Ann
Behav Med 1999; 21: 193-200.

Madlensky L, Esplen MJ, Gallinger S, McLaughlin JR, Goel V.
Relatives of colorectal cancer patients: factors associated with
screening behavior. Am J Prev Med 2003; 25: 187-94.

Andersen MR, Smith R, Meischke H, Bowen D, Urban N. Breast
cancer worry and mammography use by women with and
without a family history in a population-based sample. Cancer
Epidemiol Biomarkers Prev 2003; 12: 314-20.

Watts BG, Vernon SW, Myers RE, Tilley BC. Intention to be
screened over time for colorectal cancer in male automotive
workers. Cancer Epidemiol Biomarkers Prev 2003; 12: 339-49.
Greiner KA, Born W, Nollen N, Ahluwalia JS. Knowledge and

perceptions of colorectal cancer screening among urban African
Americans. J Gen Intern Med 2005; 20: 977-83.



Turkish Journal of Clinics and Laboratory

To cite this article: Dayangan Sayan C, Sagsoz N, Ozkan ZS, Yeral MI, Tursun S. Comparison of regional neural tube defects with healthy pregnancies. Turk J
Clin Lab 2018; 9(1): 50-54.

1 Orjinal Makale

Bolgesel noral tlip defektli gebelerin saglikl gebelerle karsilastiriimasi

Comparison of regional neural tube defects with healthy pregnancies
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Amag: Noral tlip defektleri (NTD) néral tliplin bir bdlimiiniin kapanmasinda meydana gelen kusur sonucu ortaya ¢ikan ve
stk gorilen konjenital anomalilerdir. Diinya ¢apinda her yil yaklasik 300.000 bebek NTD ile dogmaktadir ve NTD konjenital
anomalilerle iligkili neonatal dliimlerin yaklasik olarak %29'undan sorumlu tutulmaktadir. Bu calismada Kirikkale ilinde
2014-2017 yillari arasinda saptanan NTD'li gebeler ile saglikli gebelerin demografik 6zellikleri ve laboratuar bulgularini
karsilastirmayi amacladik.

Gereg ve Yontemler: Bu retrospektif calismaya NTD'i tanisi almis 27 olgu ve 30 saglikli gebe dahil edildi. Olgularin
demografik verileri ve laboratuvar degerleri kayitlardan tarandi ve kaydedildi. Bulgular NTD'li ve saghkli gebelik gruplari
arasinda karsilastirildi.

Bulgular: NTD'li hastalarin 15 tanesi meningomyelosel, 4 tanesi anensefali, 2 tanesi ensefalosel, 2 tanesi eksensefali, 2
tanesi anensefali+ensefalosel, 1 tanesi meningomyelosel+ensefalosel ve 1 tanesi de myelosizis tanili idi. NTD grubunun
ortalama viicut kitle indeksi kontrol grubuna gére anlamli olarak yiksekti. Gruplar arasinda laboratuvar parametreleri
acisindan istatistiksel olarak anlamli bir fark yoktu.

Sonug: Kirikkale ilinde NTD'li ve saglikh gebeleri karsilastirdigimiz calismamizda NTD grubunda VKi'nin kontrol grubuna
gore anlamli daha ylksek oldugunu tespit ettik. Cok merkezli ve artmis popllasyonla yapilacak yeni calismalar, Tiirk
toplumunda NTD risklerini ayrintili olarak belirlemek agisindan faydali olacaktir.
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ABSTRACT

Aim: Neural tube defects (NTD) are congenital anomalies that occur as a result of a defectin the closure of a part of the neural
tube. Worldwide, approximately 300,000 babies are born with NTD each year, and NTD is responsible for approximately
29% of neonatal deaths associated with congenital anomalies. In this study, we aimed to compare the demographic
characteristics and laboratory findings of healthy pregnants with those of NTD in Kirikkale province between 2014-2017.

Material and Methods: This retrospective study included 27 cases with NTD diagnosis and 30 healthy pregnant women.
The demographic data and laboratory values of the cases were recorded from the computer records. Findings were
compared between NTD and healthy pregnancy groups.

Results: Of the NTD patients, 15 were meningomyelocele, 4 were anencephaly, 2 were encephalocele, 2 were exencephaly,
2 were anencephaly + encephalocele, T was meningomyelocele + encephalocele and 1 was myeloschisis. The mean
body mass index of the NTD group was significantly higher than the control group. There was no statistically significant
difference between groups in terms of laboratory parameters.

Conclusion: In our study comparing NTD and healthy pregnancies in Kirikkale province, we found that NTD group had
significantly higher body mass index than control group. New studies with multi-centered and increased populations will
be useful in detailing NTD risks in Turkish society.

Keywords: Neural tube defect, pregnancy, congenital anomaly

Giris

Noral tlp defektleri (NTD) néral tlplin bir boliminin
kapanmasinda meydana gelen kusur sonucu ortaya c¢ikan
ve sik gorilen konjenital anomalilerdir [1]. S6z konusu olan
bu kapanma defekti genellikle fertilizasyondan sonraki (¢
ve dordiincli haftalarda yani kisinin heniiz gebe oldugunu
bilmedigi donemde gerceklesir. Defekt noral tibiin vertebra,
spinal kord, kranium ve/veya beyin gibi herhangi bir kismini
icerebilir [2]. Defekt izole bir malformasyon olarak karsimiza
cikabilecegdi gibi diger malformasyonlarla kombine olarak ya
da genetik bir sendromun bir parcasi olarak da gorilebilir [3].
NTD kardiyak malformasyonlardan sonra ikinci en sik goriilen
konjenital anomalilerdir. Prevelansi cografik bolgelere ve
cevresel faktorlere gore degisiklik gosterir [4]. Diinya capinda
her yil yaklasik 300.000 bebek NTD ile dogmaktadir ve NTD
konjenital anomalilerle iliskili neonatal olimlerin yaklasik
olarak %29'undan sorumlu tutulmaktadir [5]. 2016'da yapilan
bir derlemeye gore NTD prevelansi Dogu Akdeniz'de 10.000
dogumda 21,9 iken, Avrupa'da 10.000 dogumda 9,0 ve
Amerika'da ise 10.000 dogumda 5,3 olarak bildirilmistir [4].

Sendromik olmayan NTD'nin etiyolojisi multifaktoriyel
distnulmekte olup; genetik ve cevresel faktorlerin ortak
etkileri sonucu gelistikleri kabul edilmektedir . Aile hikayesi,
kromozomal anormallik ya da tek gen hastaligi gibi genetik
kusurlar, etnik ve cografi faktorler, maternal medikal
hastaliklar, cesitli medikasyonlar ve cevresel faktorler NTD ile
iliskilendirilmistir [2]. NTD'li gebelik hikayesi, maternal ya da
paternal NTD varlidi, folik asit eksikligi, pregestasyonel diyabet,
maternal hipertermi, valproik asit gibi yuksek riskli antiepileptik
kullanimi, radyasyon maruziyeti ve sigara NTD icin belirtilen risk
faktorlerinin dnemliolanlaridir [6]. Ayrica diisiik sosyoekonomik
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diizeye sahip toplumlarda NTD sikliginin arttidi bildirilmistir [7].

NTD'li fetusa sahip olan bir gebeligin antenatal takibi,
yenidogan bakimi ve etkilenmis cocugun uzun dénem bakimi
onem arz eder. Her ne kadar NTD'nin agir formlar intrauterin
donemde veya dogumdan hemen sonra oliimle sonuclansa
da yasamla bagdasabilen meningomyelosel gibi olgulara
yeterli bakim verildigi taktirde bunlarin %75’inin erken genclik
yaslarina ulasabildigi bilinmektedir [8]. Ancak bu hastalan
uzun dénemde ciddi norolojik, ortopedik ve Urolojik sekeller
beklemektedir ve yasam boyu saglik giderleri dnemli mali
yuke sebep olmaktadir [9].

Bu calismada Kirikkale ilinde 2014-2017 wyillari arasinda
saptanan NTD'li gebeler ile saghkh gebelerin demografik
ozellikleri ve laboratuar bulgularini karsilastirmayr amagladik.

Gereg ve Yontem

Bu retrospektif calismaya 2014 ile 2017 yillan arasinda
Kirikkale Universitesi Tip Fakdiltesi Kadin Hastaliklari ve Dogum
Anabilim Dali'nda rutin antenatal takip sirasinda saptanmis
ya da ikinci basamak dis merkezlerden refere edilerek takibe
alinmis NTD'li 27 olgu (NTD grubu) ile antenatal takipleri ayni
klinikte devam etmis ve saglikl bebek dogumuile sonuglanmis
30 saghkli gebe (kontrol grubu) dahil edildi. Gruplar gebelik
haftalan acisindan denklestirildi. Yas, vicut kitle indeksi
(VKi), gravida, parite, egitim diizeyi, gebelik haftasi, maternal
medikal hastalik varhgi, kronik ila¢ kullanim 6ykist, NTD’nin
lokalizasyonu ve kesin tanisi, gebelik 6ncesi ve gebelikte folik
asit kullanimi, 6nceki gebelikte NTD 6ykisi, maternal ya da
paternal NTD oykusi, gebeliginilk trimesterinde atesli hastalik
gecirme Oykusu, sigara kullanimi, hemoglobin (Hb), beyaz
kiire (WBC), aclik kan sekeri (AKS) ve tiroid stimilan hormon
(TSH) degerleri kayitlardan tarandi ve kaydedildi.



Veriler SPSS 16.0 (USA) programi kullanilarak bilgisayar
ortamina aktarildi ve istatistiki degerlendirme yapildi. Strekli
degiskenler ortanca (minimum-maksimum) veya ortalama
+standart sapma olarak belirtilirken; kategorik degiskenler
sayl ve ylzde olarak sunuldu. Gruplar arasi verilerin
karsilastiriimasinda; siirekli degiskenlerin dagilim ozelligine
gore Student t test veya Mann Whitney-U testi kullanilirken,
kategorik verilerde ise Ki-kare testi kullanildi. PX0,05 degeri
istatistiki olarak anlamli kabul edildi.

Bulgular

NTD grubu kendi icinde incelendiginde hastalarin 15 tanesi
meningomyelosel, 4 tanesi anensefali, 2 tanesi ensefalosel,
2 tanesi eksensefali, 2 tanesi anensefali+ensefalosel, 1 tanesi
meningomyelosel+ensefalosel ve 1 tanesi de myelosizis
tanili idi. iki fetal meningomyelosel tanili gebe disinda geri
kalan tiim vakalara tibbi tahliye islemi uygulandi. Gebeligin
devamini isteyen iki olgunun birinde 37. gebelik haftasinda
klinigimizde 7/9 APGAR skorlu, 3200 gram agirhginda, canli bir
fetiis dogumu gerceklesti (Tablo 1).

Gruplarin  demografik verilerinin karsilastinimasi Tablo-2’
de gosterilmistir. NTD grubunun ortalama yasi 27,6 yil iken
kontrol grubunun ortalama yasi 26,8 yil idi. VKi ortalamasi
NTD grubu icin 27,6 kg/m2 iken kontrol grubunda 23,5 kg/
m2 olarak hesaplandi. NTD grubunun ortalama VKi kontrol
grubuna gore anlamli olarak yiksekti (p=0.014). NTD
grubundaki hastalarin % 29,6'si ilkdgretim, % 55,6'si lise,
%14,8'i Universite mezunu iken kontrol grubundaki hastalarin
% 33,3’ ilkogretim, % 46,7'si lise, %20'si Universite mezunu
idi. NTD grubunda hastalardan bir tanesinde daha 6nce NTD'
li gebelik dyklsli mevcut iken iki tanesinde de gebeliginin ilk
U¢ ayinda Uriner sistem enfeksiyonuna bagli ylksek ates ve
hastaneye yatis 6ykiisii mevcut idi. NTD grubunun %14,8inde
sigara tlketimi mevcut iken kontrol grubunda bu oran % 10
idi. Her iki grupta da konsepsiyon oncesi folik asit kullanimi
bulunmamaktaydi. Konsepsiyon sonrasi folik asit kullanma
suresi ortalama olarak NTD grubu ve kontrol grubu icin sirasi
ile 3,7 ve 4,1 hafta idi. Gruplar arasinda yas, gravida, parite,
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gebelik haftasi, egitim diizeyi, konsepsiyon sonrasi folik asit
kullanimi, NTD o6ykusu, gebeligin ilk Gi¢ ayinda atesli hastalik
Oykusi ve sigara kullanimi agisindan istatistiki acidan anlaml
bir fark saptanmadi (pX0,05) (Tablo 2).

Laboratuvarparametreleriagisindangruplarkarsilastirildiginda
(Tablo 3), NTD grubunda ortalama Hb dizeyi 11,8 g/dL,
ortalama WBC diizeyi 10,2x 103/uL, ortalama acglik kan sekeri
dizeyi 92,5 mg/dL ve ortalama TSH diizeyi 1,6 pU/mL iken;
kontrol grubunda bu parametre duizeyleri sirasi ile 11,6 g/dL,
9,9 x103/pL, 89,6 mg/dL ve 1,9 pU/mL idi. Gruplar arasinda
laboratuvar parametreleri agisindan istatistiksel olarak anlamli
bir fark yoktu (pX0.05).

Tartisma

Calismamizda 2014 ile 2017 yillari arasinda klinigimizde tani
konmus ya da dis merkezden refere edilmis 27 NTD'li gebe ile
30 saglikh gebe demografik veriler ve laboratuvar bulgulari
acisindan karsilastirildi. Gruplar arasinda demografik veriler
acisindan istatistiki anlamli bir fark g6zlenmedi. Sadece NTD'li
olgularin ortalama VKi kontrol grubuna gére anlaml olarak
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daha yiksek idi. Gruplar arasinda Hb, WBC, AKS, TSH degerleri
agisindan anlamli fark gézlenmemistir.

NTD genel olarak kraniyal ve spinal olmak Uzere iki gruba
ayrilir. Kraniyal NTD anensefali, eksensefali, ensefalosel ve
inensefali olarak siniflanirken; spinal NTD ise spina bifida,
meningosel, meningomyelosel, myelosizis, holorasisisiz,
kraniyorasisisiz olarak siniflandinlir [2]. Fakat daha siklikla NTD
acik ya da kapali defektler olarak siniflandirilir [4]. Olgularin
% 80'ini aglk NTD olan meningomyelosel, meningosel,
ensefalosel ve anensefali olusturur [2]. Zaganjor ve ark.
[4] yakin zamanda yaptiklar derlemede 160 adet calismayi
incelemisler ve olgularin % 2'sinde tek basina spina bifida,
% 10'unda spina bifida+anensefali, %1'inde spina bifida+
ensefalosel ve %81'inde ise spina bifida+ensefalosel+anens
efalinin birlikte oldugunu bildirmislerdir. Ayriyeten vakalarin
% 6'sinda tam tanimlamanin yapilamadigini kaydetmislerdir.
Bizim olgularimizda da literatiir ile uyumlu olarak vakalarimizin
tamamini acik NTD olusturmakta ve bunlarin arasinda da en
stk meningomyelosel olgular yer almakta idi.

NTD'nde maternal yasin etkisi arastirildiginda literatiirde
sinirh sayida calismaya rastlanmaktadir. Frey ve arkadaslari
yaptiklari calismada maternal yasin NTD riski Uzerinde
etkisinin oldukca zayif olmakla birlikte ileri yas ve ¢cok geng
yasin NTD risk artisiyla birlikte olabilecedini bildirmislerdir
[10]. Ancak Unusan ve ark. [11] yaptiklari calismada folik asit
takviyesinin NTD'ni 6nlemedeki roliintin Tirk kadinlarindaki
farkindahgini arastirmislar ve bu farkindahgin en ¢ok 26 ve 35
yas arasinda arttigini bildirmislerdir. Bu yas grubundaki artmis
farkindaliga bagli folik asit kullanimi NTD insidansini azaltiyor
olabilir. Materna-Kiryluk ve ark. [12] yaptiklari galismada geng
anne yasinin NTD riskinde bir miktar artisa neden oldugunu
bildirmislerdir. Yavuzcan ve ark. [13] Dizce ilindeki NTD'ni
inceledikleri calismalarinda NTD ile anne yasi arasinda bir iligki
bulmadiklarini belirtmislerdir. Biz de ¢alismamizda NTD'li grup
ile kontrol grubu arasinda maternal yas acisindan anlamli bir
fark gozlemedik. Maternal yas arttiginda kromozomal anomali
sikliginin arttigi distinildiginde, maternal yasin ileri oldugu
NTD vakalarinin sendromik NTD olabilecegini diisinmekteyiz.

NTD risk faktorleri incelendiginde maternal obezitenin NTD riskini
arttirdigina dair kanitlar mevcuttur. VKi ile NTD arasinda pozitif
kolerasyon bildirilmistir [14]. Rasmussen ve ark. [15] yaptiklari
derlemede, normal kilolu kadinlarla kiyaslandiginda NTD riskinin
obez kadinlarda 1,7 kat ve morbid obez kadinlarda ise 3,1 kat artis
gosterdigini bildirmislerdir. Liu ve ark. [16] yaptiklar retrospektif
bir calismada ise NTD'nin rekdirrens risk faktorlerini incelemisler ve
tekrarlayan NTD olgularinin VKinin ilk kez NTD tanisi alan gruba
gore anlaml olarak yiiksek oldugunu saptamislardir. Biz de bu
calismalara benzer olarak NTD' li grupta VKi degerlerinin kontrol
grubuna gore anlamli derecede yliksek oldugunu tespit ettik.

NTD'nin etiyolojisinde genetik faktorlerin rol oynadigina dair
onemli kanitlardan biri de NTD'li olgularda NTD agisindan
pozitif aile hikayesinin risk artisina yol actiginin bilinmesidir.
Bir kez NTD'li dogum &ykusi olan ciftlerin ikinci cocugunda
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NTD rekirrens riski artmistir [17]. Bir NTD'li ¢ocuk dogurma
oykustinden sonra, NTD'li cocuk dogurma riski %3,2 iken, iki
NTD'li cocuk dogurma 6ykusiinden sonra bu risk %10’a kadar
¢ikmaktadir [18]. Biz calismamizda NTD grubunun 6zgegmisini
inceledigimizde yalnizca bir olguda NTD’li cocuk dodurma
oyklsl oldugunu tespit ettik. Soyge¢miste NTD varligi
acisindan gruplar arasinda anlamli bir fark tespit etmedik.

Gebeligin ilk trimesterinde maternal atesli hastalik dykustinin
NTD gelisim riskini yaklasik U¢ kat arttirdidi bildirilmistir [9].
Duong ve ark. [20] sicak klivet ve/veya sauna kullanimi sonucu
birinci trimesterde hipertermiye tekrarlayan ve uzun sureli
maruziyetin dogumsal defektleri 6zellikle de anensefali gelisim
riskini 1,7 kat arttirdigini bildirmislerdir. Biz olgularimizi maternal
hipertermi acgisindan inceledigimizde NTD'li iki olgunun ilk
trimesterde Uriner sistem enfeksiyonuna bagli yiksek ates ve
hastaneye yatis oykisunin oldugunu tespit ettik ancak bu
acidan gruplar arasinda anlamli bir fark gézlemedik.

NTD ile folik asit eksikliginin iliskisini gosteren calismalar
oldukca eskiye dayanmaktadir. 1976 yilinda Smithells ve
ark. [21] folik asit eksikliginin NTD riskini arttirdigini ilk olarak
bildirmislerdir. 1991'de yapilan cok merkezli, randomize, cift-
kor koruma calismasinda NTD hikayesi olan yuksek riskli 1817
kadin konsepsiyon dncesi ve gebeligin ilk t¢ ayinda 4 mg folik
asit, diger vitaminler, folik asit+vitaminler ve hicbiri seklinde
dort grup halinde replasman yapilarak doguma kadar takip
edilmislerdir. Prekonsepsiyonel ve gebeligin ilk 12 haftasi 4mg/
gun folik asit takviyesinin %72 ye varan oranda NTD tekrarlama
riskini azalttigini bildirmislerdir [22]. Bunun devaminda yapilan
bir plasebo kontrolli calismada prekonsepsiyonel folik asit
takviyesinin ilk kez ortaya ¢ikan NTD riskini azalttigi bildirilmistir
[23]. Devam eden yillarda folik asit takviyesinin NTD riskini
azaltma mekanizmasi kesin olarak aydinlatilamamis olsa
da MRC Vitamin Calismasi tim gebelik planlayan kadinlara
konsepsiyon Oncesi ve gebelikte ilk ti¢c ay 400 mikrogram/giin
ve NTD acisindan yUksek risk tasiyan kadinlara da 4 mg/giin folik
asit takviyesinin yaygin olarak énerilmesine neden olmustur
[24]. ACOG 2017'de yayinlanan bilteninde NTD riski tagimayan
kadinlara konsepsiyon dncesi bir ay ve gebeligin ilk Gic ayinda
400 mikrogram/giin folik asit takviyesini onermistir [2]. Biz
cahismamizda her iki grubumuzda da hastalarin tamaminin
konsepsiyon oncesi folik asit kullanmamis oldugunu saptadik.
Konsepsiyon sonrasi folik asit kullanma sureleri de gruplarimiz
arasinda anlamli bir fark goéstermedi. Bu durumun hastalarin
folik asit kullanma sirelerine dair yaptiklari bildirimlerin
dogru olmamasindan kaynaklandigini diisinmekteyiz. Bazi
calismalarda maternal egitim dizeyinin artmasinin NTD riskini
azalttigi bildirilmistir. Bu durum, egitim diizeyi arttikga maternal
beslenme ozellikleri, gelir diizeyi ve cevresel faktorlerin
konu Uzerine etkili olmasiyla agiklanmistir [13,25]. Ancak biz
cahismamizda gruplar arasinda maternal egitim dizeyleri
acisindan anlamli bir fark gézlemedik.

Cesitli maternal medikal hastaliklarin da NTD riskinde artisa yol
acabilecegi bilinmektedir. Maternal pregestasyonel diyabet
bunlar arasinda en iyi bilinendir ve kontrolsuiz pregestasyonel



diyabetin NTD riskini arttirdigi bilinmektedir [26]. Glukoz
dengesinde rol oynayan genlerdeki polimorfizmlerin NTD
riskinimodifiyeettigidisiinilmektedir[27].Bizimcalismamizda
pregestasyonel diyabete sahip hasta bulunmamakta idi.
Gruplart acglik kan sekerleri acisindan karsilastirdigimizda
gruplar arasinda anlamli bir fark olmadigini gézledik. Maternal
tiroid disfonksiyonunun NTD riski ile iliskisine ait yeterli veri
literatlirde mevcut degildir [28]. Biz ¢alismamizda maternal
TSH dzeylerini gruplar arasinda karsilastirdik ve anlamli fark
olmadigini tespit ettik. Ayrica gruplar arasinda maternal Hb ve
WBC diizeyleri agisindan da anlamli bir fark gézlemedik.

Sonu¢ olarak; Kirikkale ilinde NTD'li ve saglikh gebeleri
karsilastirdigimiz calismamizda NTD grubunda VKi'nin kontrol
grubuna gore anlaml daha yiiksek oldugunu tespit ettik. Cok
merkezli ve artmis popllasyonla yapilacak yeni calismalar,
Turk toplumunda NTD risklerini ayrintih olarak belirlemek
acisindan faydali olacaktir.

Maddi Destek ve Cikar iliskisi

Calismayr maddi olarak destekleyen kisi/kurulus yoktur ve
yazarlarin herhangi bir ¢ikar dayali iligkisi yoktur.
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ABSTRACT

Aim: : One of the particular sources of oxidative stress is smoking and thiobarbituric acid reactive substances (TBARS) and
malondialdehyde (MDA) have been used as biomarkers of lipid peroxidation of oxidative damage. Therefore, we aimed
to investigate the acute effect of moderate exercise on oxidative stress by determining serum MDA levels by TBARS in
moderate smoker subjects versus non-smokers.

Material and Methods: Fifty healthy subjects performing moderate intensity exercise were assigned to 2 groups as
moderate smokers (11-20 cigarettes/day) (Group Smoker, n=25) and non-smokers (Group Non-Smoker, n=25).Venous blood
samples were collected from all participants half an hour before exercise (pre-exercise) and immediately after exercise (post-
exercise) to determine MDA levels as an indicator of lipid peroxidation in the serum by TBARS/UV (ultra violet).

Results: Although no significant differences were observed in pre-exercise MDA levels between the groups, post-exercise
MDA levels in smokers were significantly higher than that of non-smokers (p<0.05).

Conclusion: The MDA determination in serum by TBARS/UV appears to be positively correlated with smoking status in
particularly female subjects. Therefore, it can be a promising helpful tool in demonstrating the oxidative stress due to
moderate exercise particularly in smokers to reorganize a healthier life style.

Key words: Malondialdehyde (MDA), Smoking, Exercise, Oxidative Stress
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Amag: Oksidatif stresin esas kaynaklarindan biri sigara icilmesidir ve tiyobarbitirik asit reaktif tlrevleri (TBRAT) ve

malondialdehit (MDA) oksidatif hasarin biyobelirteci olarak kullanilmistir. Bu nedenle sigara icen ve icmeyen bireylerde
TBART ile serumda MDA seviyelerini belirleyerek orta derecede egzerzisin akut etkilerini aragtirmayi amacladik.

Gerec ve Yontemler: Orta derecede egzersiz yapan ve orta derecede sigara icen (11-20 sigara/giin)(Grup Sigara icen,
n=25) ve hi¢ sigara icmeyen (Grup Hic Sigara icmeyen, n=25) 50 saglikli birey iki gruba ayrildi. Tim bireylerden egzersizden
yarim saat 6nce ve egzersizden hemen sonra TBART/UV (ultra viole) ile serumda lipid peroksidasyonu indikatori olarak
MDA seviyelerini belirlemek icin vendz kan 6rnekleri alindi.

Bulgular: Gruplar arasinda egzersiz 6ncesi MDA seviyelerinde anlamli degisiklik olmamasina ragmen sigara icenlerde
egzersiz sonrasi MDA seviyeleri, sigara icmeyenlerden istatistiksel olarak anlamli sekilde yiiksek bulundu (p<0.05).

Sonug: TBART/UV ile serumda MDA seviyelerinin belirlenmesi, 6zellikle kadin bireylerde sigara icilmesiyle pozitif iligki
gostermektedir. Bu nedenle ozellikle sigara icenlerde daha saglikli bir hayat tarzini organize etmek icin orta derecede

Introduction

Oxidative stress is defined as an imbalance between oxidants
and antioxidants on the cellular base (1). There are various
exogenous oxidative stress inducers including UV (ultra
violet), radiation, inflammation, air pollution, physical exercise
and smoking which can result in the formation of free radicals
(2). Basically, smoking and exercise are two factors result in
oxidative stress or damage (3, 4). Tobacco smoke contains
gas and tar in addition to some other oxidants that induce
oxidative stress (5). Smoking is classified as light, moderate and
heavy based on the number of cigarettes consumed per day.
Moderate is between 11 to 20 cigarettes, where light is < 11
and heavy is > 20 (3). On the other hand exercise is also graded
as mild moderate and vigorous. Moderate intensity workout
corresponds to 100 steps/min or 3000 steps/30 min which can
be measured either by using pedometers or monitoring 02
uptake during exercise (6).

Based on the theoretical balancing effect between oxidants
and either endogenous (SOD:superoxide dismutase or GSH-
PX:Gluthatione peroxidase) or exogenous (vitamins E, C or
A) antidoxidants in healthy subjects, studies have been done
to show the association between malondialdehyde (MDA)
levels and oxidative stress (2,7). Thiobarbituric acid reactive
substances (TBARS) and MDA have been used as a biomarker
of lipid peroxidation and MDA/TBARS seemed to be positively
correlated with smoking (2,3). Despite studies on smoking,

egzersize bagh oksidatif stresin gosterilmesinde Gmit vaad eden yararli bir ara¢ olabilir.

Anahtar Kelimeler: Malondialdehit (MDA), Sigara, Egzersiz, Oksidatif stres

exercise has not been taken into account as a potential factor
until now. Therefore, we aimed to investigate the acute effect
of moderate exercise on oxidative stress by determining serum
MDA levels in moderate smoker subjects versus non-smokers.

Material and Methods

Fifty healthy subjects performing moderate intensity exercise
were assigned to 2 groups as moderate smokers smoking 11-
20 cigarettes/day (Group Smoker, n=25) and non-smokers
(Group Non-smoker, n=25). After obtaining ethic committee
approval and consents of the participants, venous blood
samples were collected to determine MDA levels half an hour
before and immediately after moderate exercise according to
Helsinki Declaration Rules.

Biochemical Analysis

As an indicator of lipid peroxidation MDA levels were detected
in the serum by TBARS/UV as described in table 1 and
calculations were made step by step accordingly (8).

Table 1. Detection and calculations for MDA analysis

Sample Std1 Std2 Std3
(20 nmol/mL) [ (10 nmol/mL) | (5 nmol/mL)
Standard 250 pL 125 ulL 62,5 ul
dH,O 125 uL 187,5 uL
Sample 250 L
TCA 1,25 mL 1,25 mL 1,25 mL 1,25 mL
TBA 0,5 mL 0,5 mL 0,5 mL 0,5 mL
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Step 1:

.Std1 (20 nmol/mL) ~ > 0.354
.Std2 (10 nmol/mL) ~ * 0.186
- Std3 (5 nmol/mL) ~ * 0.083

. 20/0.354=56.5
-10/0.186=53.7
. 5/0.083=60.2
Step 2:

Standard curves were drawn simultaneously with analysis of
study groups. Three different concentration were chosen to
draw standard graphics.

56.5+53.7+60.2=170.4
170.4/3=56.8 (common factor)

Absorbance of venous blood sample was multiplied by
common factor to obtain MDA:

Sample (abs/Std abs) X std concentration= MDA (nmol/mL)
Statistical Analysis

The results of the study were expressed as meantstandard
deviation (sd). One way ANOVA and unpaired t-test were
used to assess differences between pre-exercise and post-
exercise MDA levels within smokers and non-smokers as well
as between female and male subjects. A p value less than 0.05
was considered as statistically significant.

Results

There were no significant differences between moderate
smokers and non-smokers with respect to demographic
properties (age, BMI and gender)(Table 2).

Baseline mean pre-exercise serum MDA levels and individually
either female or male subjects were comparable between
smokers and non-smokers (P>0.05)(Table 3).

Mean post-exercise MDA levels in smokers were significantly
higher than that of mean pre-exercise MDA levels of smokers
(p<0.05). Additionally, post-exercise MDA levels of female
smokers were significantly higher than that of post-exercise
male smokers and preexercise female smokers as well (p<0.05).
Whereas there were no significant differences in postexercise
MDA levels of nonsmokers between males and females (Table 3).

Discussion

In the present study, oxidative stress and its relation with
smoking and exercise has been demonstrated in terms of MDA.
Determination of MDA as a biomarker of lipid peroxidation in
serum by TBARS appears to be positively correlated with exercise
in particularly female smoker subjects. As anticipated baseline
pre-exercise serum MDA levels of moderate smokers in both
gender were higher than that of non-smokers and post-exercise
MDA levels of smokers were higher than that of non-smokers.

Analysis of MDA can be made by high performance liquid
chromatography (HPLC) or TBARS. Although TBARS is a
rough estimate of MDA for screening oxidative damage, it is
commonly preferred because of its relative simplicity and low
cost. Various clinical studies have been conducted to measure
MDA levels in body fluids like saliva, urine, plasma and serum
by using TBARS either UV/VIS detection (spectrophotometric)
or fluorescence (FL) detection (spectrofluorometric) (9-11)
(Table 4). In three of these studies, MDA levels were measured
in the serum in pumol/L and they were found to be significantly
higher than that of non-smokers. However, no comparison
was made according to the gender. In our study when we
compared serum MDA levels (in nmol/mL rather than pmol/L)
between post-exercise versus pre-exercise, post-exercise
MDA levels of smokers were significantly higher than that of
smokers. When comparison was made with respect to gender,
post-exercise serum MDA levels of female smokers were

significantly higher than that of male smokers as well.

In contrast to significantly increased MDA levels determined
by TBARS in smokers vs non-smokers in many studies, MDA
levels increased in non-smoker delivering mothers in a small



cohort study (12). Therefore, our study is the 1st prospective
study that shows the increased MDA in female non-smokers
after moderate exercise. The reason for this conflicting result
could be the powerful effect of exercise on the MDA levels.

We previously studied the possible temporal variation in
antioxidant system and MDA as a lipid peroxidation biomarker
in isolated erythrocytes of critically ill patients versus healthy
volunteers. The MDA levels were found to be significantly
higher in critically ill patients than control which was
considered a sign of oxidative stress (7).

The limitation of the present study might be the lack of
comparison of MDA/TBARS results with HPLC. However, MDA/
TBARS is considered relevant on group basis rather than
individual.

In conclusion, MDA determination in serum by TBARS/UV
can be considered as a promising helpful screening tool in
demonstrating the oxidative stress due to moderate exercise
particularly in female smokers to reorganize a healthier life style.
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ABSTRACT

Aim:The high prevalence of nodular goiter in patients with acromegaly is well known. Insulin-like growth factor-1 (IGF-1)
has been claimed to be one of the etiologic factors. The aim of the study was to evaluate the incidence of thyroid lesions
in our acromegalic patients and to analyze possible factors influencing thyroid nodule development, especially insulin
resistance and hormonal parameters.

Material and Methods: Sixty patients with acromegaly, 32 females, and 28 males, with a mean age of 52.7 + 10.0 years
without known thyroid disease were included. Age and sex matched 100 control subjects also included in the study. Waist
and hip circumference, weight, and height, fasting blood glucose, postprandial blood glucose, insulin, thyroid function
tests, thyroid autoantibodies, lipid profile, IGF-1, growth hormone, other anterior pituitary hormone levels were measured
in all patients. Magnetic Resonance Imaging (MRI) and thyroid ultrasonography (US) was performed in all patients. Thyroid
nodule volume and thyroid volume were calculated.

Results: Thirty-five (58.3%) patients with acromegaly had thyroid nodules according to (% 25) in control group (p<0,0001).
There were significant differences in BMI, thyroid volume, fasting glucose and TSH levels between patients and controls.
After regression analysis, thyroid volume was associated with insulin, waist circumference, HOMA-IR, LDL-cholesterol and
the size of the pituitary adenoma (p<0.05) or diabetes occurrence. During the logistic regression analysis, the presence
of nodules was strongly associated with luteinizing hormone (LH) (p<0.02) and HDL-cholesterol levels (p<0.05). Nodule
volume were significantly associated with LH level (p<0.05), ACTH (beta =-0.51, p< 0.01), plasma cortisol (beta= 0.965, p
<0.05), free T4 (beta= 0.522, p<0.05), the size of adenoma (beta= 0.615, p<0.05) in the regression analysis.

Conclusion: The prevalence of nodules in acromegalic patients were found to be higher than usual prevalence. In addition
to IGF-1, other hormones and insulin resistance might play an important role in thyroid volume, nodule volume, and
nodule formation mechanism in patients with acromegaly.

Key words: Acromegaly, thyroid volume, anterior pituitary hormones
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Amag: Akromegali hastalarinda nodiiler guatr sik goriildigi iyi bilinmektedir. insiilin benzeri biiyiime faktéri-1 (IGF-1)'in
etiyolojik faktorlerden biri oldugu iddia edilmistir. Bu calismanin amaci akromegali hastalarinda tiroid lezyon insidansinin
degerlendirilmesi ve insiilin direnci ve hormonal paramatreler basta olmak tizere tiroid nodiil gelisimini etkileyen olasi
faktorleri degerlendirmektir.

Gereg ve Yontem: Bilinen tiroid hastaligi olmayan ortalama yaslari 52.7+10.0 olan 60 akromegali hastasi (32 kadin 28
erkek) calismaya dahil edildi. Yas ve cinsiyet uyumlu 100 kontrol hastasi calismaya alindi. Tim hastalarda viicut kitle indeksi
(VKIi), bel-kalca cevresi, boy, kilo, aclik kan glukozu, tokluk kan glukozu, insiilin, tiroid fonksiyon testleri, tiroid otoantikorlari,
lipid profili, IGF-1, bliylime hormonu ve diger 6n hipofiz hormonlarinin él¢timleri yapildi. Manyetik rezonans goriintiileme
ve tiroid ultrasonografi tim hastalarda uygulandi. Tiroid volimii ve tiroid nodil volimi hesaplandi.

Bulgular: Kontrol grubu (%25) ile kiyaslandiginda 35 (%58.3) akromegali hastasinda tiroid nodiili mevcuttu (p<0.0001).
Hasta ve kontrol gruplari arasinda VKi, tiroid voliimij, aclik kan sekeri ve TSH diizeyleri acisindan anlamli farkliliklar bulundu
(p<0.05). Regresyon analizi sonrasinda tiroid volim{i ile insulin, bel cevresi, HOMA-IR, LDL-kolesterol ve pituiter adenom
boyutu arasinda iliski saptandi (p<0.05). Lojistik regresyon analizinde nodul varligi ile liteinizan hormone (LH) (p<0.02) ve
HDL-kolesterol (p<0.05) arasinda glicli iliski bulundu. Regresyon analizinde nodil volimdi ile LH diizeyi (p<0.05), ACTH
(beta =-0.51, p<0.01), plasma kortizolii (beta= 0.965, p <0.05), serbest T4 (beta= 0.522, p<0.05), adenom boyutu (beta=
0.615, p<0.05) arasinda anlamli iliski bulundu.

Sonug: Akromegali hastalarinda tiroid nodil prevelansi genel populayona gore daha yuksektir. Bununla birlikte 1GF-
1, diger hormonlar ve insilin direnci gibi parametreler akromegali hastalarinda tiroid volimii, nodiil volimi ve nodil

formasyon mekanizmalarinda 6nemli rol oynayabilir.

Anahtar kelimeler: Akromegali, tiroid noduli, 6n hipofiz hormonlari

Introduction

Acromegaly is a chronic disease characterized by the presence
of growth hormone (GH) hypersecretion caused by a benign
pituitary adenoma and increased levels of insulin-like growth
factor 1 (IGF-1). Overproduction of IGF-1 by increased
secretion of GH leads to a multisystemic disease characterized
by disproportionate skeletal, tissue, and organ growth,
multiple comorbidities and premature mortality (1,2). The
high prevalence of nodular goiter in patients with acromegaly
is well known. Thyroid enlargement in acromegaly may be
diffuse or multinodular. Cheung et al reported that 92% of
patients with acromegaly had an enlarged thyroid gland
determined by ultrasound; mean thyroid size was increased
more than five times normal (3). According to a recent meta-
analysis, approximately 60% of patients with acromegaly
had thyroid nodular disease (4). Acromegalic patients have a
high risk for the development of thyroid cancer (5,6). It is well
documented that IGF-1 is a thyroid growth factor (7). There
is a correlation between IGF-1 levels and thyroid volume
(TV) in patients with acromegaly (8). Insulin resistance and
hyperinsulinemia are common features of patients with
active acromegaly (1). Increased lipolysis and free fatty acids
concentrations, deterioration of insulin signal pathway,
alterations of adipokines and adipose tissue inflammation are

possible underlying mechanisms (9,10). Previous studies have
demonstrated that patients with insilin resistance (IR) have
larger thyroid volumes and a higher prevalence of thyroid
nodules (11,12). The possible mechanisms are the concurrent
function of insulin with thyroid-stimulating hormone (TSH) as
a growth factor and stimulating thyroid cell proliferation, and
insulin/IGF-1 signaling pathway modulating the regulation of
thyroid gene expression that leads to thyrocyte proliferation
and differentiation (13,14).

The aim of the study was to evaluate the incidence of thyroid
lesions in our acromegalic patients and to analyze possible
factors influencing thyroid nodule occurrence, especially
insulin resistance and hormonal parameters.

Material and Methods

60 acromegaly patients (33 females, 27 males, mean age 47.62 +
13.27 years), without known thyroid disease, currently managed
by the Endocrinology and Metabolism Department of Diskapi
Teaching and Research Hospital in Turkey were enrolled to
study. Ethics committee approval and written informed consent
of participants was obtained prior to the study.

The diagnosis of acromegaly was made on the basis of
characteristic clinical features, elevated IGF-1 levels over
normal values forage and gender and failure of GH suppression
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to <1ng/mL after an oral glucose load (15). All patients had a
pituitary adenoma identified clearly by magnetic resonance
imaging. All patients were managed according to the
recommended guidelines for acromegaly management (15).

All patients underwent an evaluation of thyroid volume
(TV) by ultrasound and determination for IGF-1, free T4, TSH,
antithyroid peroxidase (anti-TPO) and anti-thyroglobulin
(AntiTg). None had a history of thyroid disease, and all were
euthyroid on biochemical testing. Growth hormone and IGF-1
levels were analyzed with chemiluminescence method in
IMMULITE 2000 Xpi (Siemens Healthcare Diagnostics Inc.).
The normal range for GH is 0-0.8 ng/mL. Serum IGF-1 levels
were compared with age-gender adjusted normal range.
Thyroid stimulating hormone (TSH), free thyroxine (fT4), anti-
thyroglobulin (anti-Tg) and thyroid peroxidase antibody (anti-
TPO) were measured with specific electrochemiluminescence
immunoassays method with a commercially available kit
(Immulite 2000, Bio DPC, Los Angeles, CA, USA). The normal
range for fT4 as 0.74-1.52 ng/dL. TSH levels ranging between
0.55-4.78 mlIU/L was considered normal and normal ranges
for anti-Tg and anti-TPO are 0-40 IU/mL and 0-35 IU/mL,
respectively. Homeostasis model assessment (HOMA-IR)
was used for calculation of IR (16). Serum levels of glucose,
low-density lipoprotein cholesterol (LDL-C), high-density
lipoprotein cholesterol (HDL-C), insulin, follicle-stimulating
hormone (FSH), luteinizing hormone (LH), prolactin, estradiol
(in women), total testosterone (in men) were also measured.
FSH, LH, and estradiol (in women) were measured in pre-
ovulatory period if they still menstruate. Blood samples were
obtained at 08.00 h to evaluate the basal plasma ACTH and
serum cortisol concentration.

Demographic data and medical history of all subjects
were recorded; physical examination and anthropometric
measurements were performed. Weight, height, waist
circumference (WC), hip circumference (HC) and systolic
and diastolic blood pressure (BP) were measured. The body
mass index (BMI) was measured by dividing the weight by
the square of the height (kg/m2). WC was determined by
measuring the narrowest point between the costal margin
and iliac crest at the end of a normal expiration. The blood
pressure (BP) at rest was measured on the right arm using a
standard mercury sphygmomanometer, with the patient in
the sitting posture for 10 min before the test, and the average
of two measurements was recorded.

Thyroid ultrasound

Thyroid ultrasonography (US) was performed using High-
resolution B-mode ultrasound images (EUB 7000 HV; Hitachi,
Tokyo, Japan) with a 13-MHz linear array transducer. The
volume of each thyroid lobe was calculated by the ellipsoid
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model formula (length x thickness x width x 0.52) (17). Total
TV >18 mL in men and >13 mL in women was considered as
goiter. TV was considered as the sum of the volumes of each
lobe. Nodule volume was calculated with the same formula.
Nodule and thyroid volumes were evaluated at the time of
Acromegaly diagnosis.

Statistical Analyses

All statistical analysis was performed using SPSS (The
Statistical Package for Social Sciences) Version 17.0 (SPSS, Inc,
Chicago, IL, USA). Whether the distributions of continuous
variables were normality or not was determined by using
Kolmogorov-Smirnov test. The data obtained by the
measurement is given by the arithmetic mean * standard
deviation. Qualitative analysis of the data was performed
using. Differences in the groups of patients with and without
nodules were analyzed by using Mann-Whitney U test. The
relationship between continuous variables in patients’ group
was determined by using Spearman Correlation analysis;
correlation coefficients and p values were calculated. The
effects of variables that could be considered as significant
on thyroid volume and nodule volume were examined by
using multiple linear regression analysis. Multistep regression
analysis was performed. Independent variables that may
affect the presence of nodules were determined by using
Multivariate logistic regression analysis. Adjusted R-squared
and statistically significant p-values are presented. A p-value
<0.05 was considered statistically significant.

Results

Thirty-five (58.3%) patients with acromegaly had thyroid
nodules when compared to control group (%25) (p<0,0001).
Mean thyroid volume was 32.09 + 33.45 and mean nodule
volume was 0.74 + 0.97 in acromegaly group. BMI was higher
in in acromegaly group when compared to controls (29.74
+ 4.58 to 26.06 + 4.68, p=0.009). There were also significant
differences in thyroid volume, fasting glucose and TSH levels
between patients and controls (p<0.05). Mean GH and IGF-
1 levels were 17.83 £+ 13.23 ng/mL and 924.71 + 446.71 ng/
mL, respectively (Table-1). IGF-1 levels were correlated with
thyroid volume (r2:0.471, p=0.026) but not with nodule
volume (p>0.05). After regression analysis, thyroid volume was
associated with insulin, waist circumference, HOMA-IR, LDL-
cholesterol and the size of the pituitary adenoma (beta=0.615,
p<0.05). The presence of nodules was strongly associated with
LH (p<0.02) and HDL-cholesterol levels (p<0.05) according
to the logistic regression analysis. Nodule volume were
significantly associated with luteinizing hormone (LH) level
(p<0.05), ACTH (beta =-0.51, p<0.01), plasma cortisol (beta=
0.965, p <0.05) and free T4 (beta= 0.522, p<0.05) (Figure 1-2).



Log-nodule

2,00

1,007

0,007

-1,007

-2,007

o0

° 09
o

o Poco

Cortisole

Figure 1. Correlation of thyroid nodule volume with Cortisol levels

A~
RajsN

UCAN et al.
I Thyroid nodule in patients with acromegaly

Log-nodule

Adrenocorticotrop Hormone (ACTH ) pg/ﬂ.

Figure 2. Correlation of thyroid nodule volume with ACTH levels
Discussion

Nodule prevalence in our acromegaly patients (58%) was
demonstrated to be significantly higher. Insulin resistance,
IGF-1, GH was not associated with nodule prevalence. We
found an association between nodule volume and, LH and
FSH concentrations.

Insulin resistance is commonly seen in patients with
acromegaly. The increased lipolysis induced increased FFAs by
GH stimulation may have an impact on insulin sensitivity by
competition with glucose for substrate oxidation, deterioration
in insulin signal pathway and b-cell function, or triggering
adipose tissue inflammation (9,18,19). Mori et al observed that
serum IGF-1 levels were associated with insulin resistance in
patients with acromegaly and improvement glucose tolerance
in was demonstrated after a postoperative decrease in serum
IGF-1 levels (20). It may be possible that IGF-insulin hybrid
receptors and post receptor pathways cross-talk play role
in development of IR in acromegaly patients (21). However,
O'Connell et al demonstrated that IGF-1 administration induced
by a GH-receptor antagonist decreased blood glucose and
insulin resistance in patients with controlled acromegaly (22).
Low IGF-1 levels in patients with Laron syndrome are related
to insulin resistance that is reversed after IGF-1 treatment
(23). These two studies might indicate a GH-independent
mechanism may have a role IR in acromegaly patients.

A thyroid nodule is a discrete lesion within the thyroid gland,
which can be distinguished from the thyroid parenchyma as (24)
increased epithelial hyperplasia and excessive distention of some
follicles that have undergone involution are considered to cause of
nodule development (25). Genetic factors, iodine deficiency, age,
gender,smoking,and goitrogensarewell-knownetiologicalfactors
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for thyroid nodule formation (26,27). IGF-1 stimulates synthesis of
protein and DNA in thyrocytes and stimulates the proliferation
and differentiation of these cells (13,28). Ongoing exposure to
high serum IGF-1 levels may play a role in the development of
thyroid nodules in acromegaly patients (29). V6lzhe et al reported
that high serum IGF-1 levels were associated with thyroid nodules
(30). In our study, thyroid volume was associated with IGF-1 levels
which are consistent with the literature.

SerumTSH level has been recognized as the main growth factor
for thyroid cells. Insulin is a thyroid growth factor act as a co
mitogenic factor and it might partly enhance responsiveness
to IGFs in response to TSH. This increases the probability of
potential role of TSH-insulin interactions in the regulation of
thyroid growth and function in vivo (31). Regulation of thyroid
gene expression is modulated by insulin/IGF-1 signaling
pathway that is an additional important factor in proliferation
and differentiation of thyroid cells (13). It is well known that
insulin acts as a growth factor that stimulates cell proliferation.
IR-induced
growth factor-1 (IGF-1) binding proteins production and
consequently increase IGF-1 levels. Antiapoptotic, cell survival

increased insulin levels decrease Insulin-like

and transforming activities are well-known functions of IGFs.
Manytissues produce IGFsand most cellsexpress|GFsreceptors
(13,32,33,34). Heidari et al demonstrated that patients with
thyroid nodules had increased HOMA-IR values and there was
a relation between HOMA-IR and benign thyroid nodules (35).
Rezzonico et al reported that patients with higher circulating
levels of insulin due to IR had larger thyroid volumes and a
higher risk for the thyroid nodule formation (11). In another
study, increased thyroid volume and nodule prevalence were
observed in patients with IR due to metabolic syndrome (12).
Yasar et al reported that IR may lead to increased thyroid
proliferation and nodule formation (36). IR increases visceral
fat accumulation via effects on serum leptin concentrations
and this visceral fat increases TSH secretion that increase
thyroid proliferation (37).

Rezzonico et al demonstrated that patients with differentiated
thyroid carcinoma (DTC) had a higher frequency of IR (38).
Karimifar et al reported that metformin decreased the size of
small solid thyroid nodules via decreasing serum TSH levels
and also prevented the thyroid volume increase in patients
with prediabetes (39). In another study, metformin therapy
was demonstrated to decrease thyroid volume and nodule
size in patients with insulin resistance (40). In our study,
thyroid volume was associated with insulin and HOMA-IR that
may indicate IR may play a role in thyroid nodule formation in
patients with acromegaly.

63

Luteinizing hormone (LH) is a glycoprotein hormone-like
TSH and has similar alpha subunit. LH was shown to increase
thyroid adenylate cyclase activity 65 times more robustly than
human chorionic gonadotropin (hCG) (41). Yoshimura et al
also demonstrated that human LH bound to the TSH receptor
and stimulated adenylate cyclase more potently than hCG
(42). hCG and LH have a proliferative effect on rat and human
thyroid cells. Knudsen et al reported that oral contraceptive
users had a lower thyroid volume and risk of goiter (43). Oral
contraceptive induced LH decrease might have an effect on
the decrease in thyroid volume. In our study, thyroid volume
was associated with LH that may indicate LH may play a role in
thyroid nodule formation in patients with acromegaly.

Glucocorticoids (GCs) are generally considered to increase renal
iodide clearance and decrease thyroid iodine uptake hence
decrease intrathyroidal iodine availability (44). It was shown
that hydrocortisone directly stimulated the function of porcine
thyroid cells via glucocorticoid receptor and cAMP pathways
(45). GCs, inhibit TSH secretion via acting on both specific
receptors located on hypothalamic TRH neurons (46) and
pituitary (47). Finally, GCs treatment decrease plasma levels of
thyroxine-binding globulin (48) and peripheral conversion of T4
to T3 (49) in vivo. Cushing's disease (CD) and GCs administration
in healthy volunteers impair thyrotropin-releasing hormone
(TRH) secretion (50,51). Both thyrotropin (TSH) pulses and the
nocturnal serum TSH release are disturbed in patients with CD
(50) and after GCs infusion (51,52). Invitti et al demonstrated
that patients with Cushing's disease had a higher prevalence of
nodular thyroid disease (53). In our study, thyroid volume was
positively associated with cortisol and negatively associated
with ACTH levels that may indicate they may play a role in
thyroid nodule formation in patients with acromegaly.
Conclusion
The prevalence of nodules in acromegalic patients were found
to be higher than usual prevalence. In addition to IGF-1, other
hormones and insulin resistance might play an important
role in thyroid volume, nodule volume, and nodule formation
mechanism in patients with acromegaly.
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Cocuklarda idrar yollari enfeksiyonlari

Pediatric urinary tract infections
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ABSTRACT

infections in the pediatric population.
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idrar yolu enfeksiyonlar cocuklarda oldukca sik gériilmektedir. En sik izole edilen ajan EscherichiaColi'dir. insidansi kiz
cocuklarda % 4-8 iken erkeklerde %1-2'dir. Cocuklarda Urosepsis, renal hasar, hipertansiyon, kronik renal yetmezlik ile
iliskili olmasi sebebiyle endise vericidir. Bu derlemede cocukluk ¢cagi akut ve kronik idrar yolu enfeksiyonunun tedavisi ve

Urinary tract infections are very common in children. The most common pathogens isolated in urinary tract infections
are Escherichia coli. The incidence of Urinary tract infections in children 4-8 % in girls and 1-2 % in boys.Urinary tract
infections in children is of concern because it can be associated with urosepsis, renal scarring, hypertension, and chronic
renal insufficiency.In this review we aim to describe the diagnosis and management of acute and recurrent urinary tract
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Giris

idrar yolu enfeksiyonlari (iYE) cocuklarda tani ve tedavisi
ozel ilgi gerektiren bir hastalik grubudur. Ust IYE cocuklarda
kronik bobrek yetmezligi, hipertansiyon gibi kalici hasarlar
olusturmasi bakimindan ©6nemlidir[1,2]. Ayrica mortalitesi
yuksek olan Urosepsise de yol acabilmektedir[3]. Yasamin
ilk aylarinda erkeklerde daha sik gorulirken daha sonraki
donemlerde, Uretranin daha kisa olmasi nedeniyle, kizlarda
daha sik gorilir. Bunun nedeni erkek cocuklarinda Uriner
sistemin anomalilerinin daha fazla go6rilmesidir [4, 5].
Genel olarak ilk 6 yasta sikligi kizlarda %4-8 iken erkeklerde
9%1-2'dir[1-4]. ilk enfeksiyondan sonra ise risk %713-20 kat
artmaktadir [6-8]. idrar yolu enfeksiyonlari alt iYE (sistit) ve
st IYE (pyelonefrit) olarak iki gruba ayrilir. Hem alt hem ust
IYE'nda en fazla izole edilen etken %80 civarinda (iropatojen
Escherichia coli'dir [9,10]. Daha sonra ise Proteus, Klebsiella,
Pseudomonas ve Enterobakter tiirleri IYE'e neden olan etkenler
arasinda yer alir [11,12]. Mantarlar genelde mesane kateteri ile
izlenen hastalarda etken olabilmektedir [13].

Klinik

Alt IYE semptomlari genelde mesane ile sinirhdir. idrar
yaparken adri, suprapubik hassasiyet, sik idrara ¢ikma, ani
idrara clkma istegi ile ortaya cikabilir [14]. iki yasindan sonra
sistit genel olarak kizlarda daha sik gorilmektedir [15].

Pyelonefrit ates, yan adrisi, kusma gibi sistemik bulgularla
karsimiza gelebilir. Bazen bakteriyemi, sistemik inflamatuar
yanit sendromu, septik sok ile de sonuclanabilir [16]. ilk 2
ayda emmede azalma, bliyime gelismede duraksama, kusma,
sarilik gibi nonspesifik bulgularla ortaya c¢ikabilir [17-20]. Eger
fizik muayenede kostovertebral ag¢i hassasiyeti, abdominal
hassasiyet, suprapubik hassasiyet, palpable mesane varsa IYE
yonunden hasta incelenmelidir [15].

Amerikan Pediatri Akademisi (AAP) 2 ay ile 2 yas arasi ates
yuksekligi ile getirilen her ¢cocukta odak bulunmazsa mutlaka
iYE'dan stiphelenilmesi gerektigini belirtmektedir [20]. Yine
kicuk cocuklarda karin agrisi ve kazanilmis tuvalet aliskanhgi
olan ¢ocugun idrar kagirmasi olmasi durumunda, 2 giinden
uzun siiren ates ve suprapubik hassasiyet varliginda da IYE
akilda tutulmalidir [17-20].

idrar Yolu Enfeksiyonunda Rol Oynayan Faktorler

Yenidogan ve infantlarda IYE riski artmaktadir [22,23].
Suinnetin IYE riskini azaltici etkisi vardir. ilk 3 ayda siinnetsiz
cocuklarda %20 IYE gérilirken, siinnetli cocuklarda bu oran
%?2'lere kadar diismektedir [24-26]. Kabizlik iYE riskini artirir.
Rektumun kronik olarak gaita ile dilate olmasi sonucu iseme
disfonksiyonu olusur. Buna bagh olarak da enfeksiyon riski
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artar[27,28]. Uriner sistem patolojileri, fonksiyonel patolojiler,
sistemik hastaliklar, immun yetmezlik IYE riskini artiran
nedenlerdir [16-19, 28].

Tani

Tani i¢cin hem idrarda piylrinin gosterilmesi hem de idrar
kiltirinde 100000 CFU/ml tek bir patojenin urediginin
gosterilmesi gerekmektedir. idrar tetkikinde |6kosit esteraz,
nitrit, protein, kan da bakilmaldir Lokosit esteraz testi
IYE'asensitif bir test iken nitrit pozitifligi iYE'de sensitivitesi
yuksek olup spesifitesi dusuktir. Bu testler tanida yol
gostermesi acisindan onemlidir[14,21].

Piydri; santrifiij edilen idrarda mikroskopta 40'lik buyitmede,
her alanda 5'den fazla I16kosit gorilmesidir. Tanida tek basina
yeterli degildir [29]. Clinki tlberkiloz, vajinit, ates yuksekligi,
dehidratasyon gibi durumlarda steril piyuri olabilmektedir
[26].

Hastalardan idrar alim yontemi hala tartismalidir. 2 yas altinda
IYE stiphesi varsa kontaminasyon riskini azaltmak icin énerilen
yontem suprapubik aspirasyon (SPA) ve transuretral kataterdir
[16,21]. Fakat SPA ydntemi invaziv ve stres verici bir ydntemdir
ve her zaman uygulanabilir degildir [14,21]. Esas olarak
Onerilen yontem orta akim idraridir [30].

Torba ile idrar alma, mesane kontrollii gelismemis hastalarda
invaziv olmayan kolay bir ydntemdir. Fakat, torba idrarinin
da yanlis pozitiflik orani oldukca ytiksektir. Torba idrarinin tek
amaci IYE tanisini ekarte etmektir. Eger kiiltiir negatif cikarsa
IYE yoktur anlamina gelir, glivenilirdir [21,30]. idrar kiltiirtinde
Uretilen koloni sayisi dGnemlidir. Eger idrar 6rnegi, suprapubik
aspirasyon ile alinmissa koloni sayisina bakilmaksizin Greme
pozitif kabul edilir, mesane katateriile alinmissa 103-105CFU/L,
orta akim 6rnegi alinmissa 105CFU/L Greme pozitif kabul edilir
[301].

Asagidaki durumlardan biri varsa kontaminasyon diistintlmeli
ve hastanin semptomu, Uriner sistem anomalisi veya IYE
Oykusi varsa kultur tekrarlanmalidir [31].

-Torba idrarinda tGreme varsa

-Birden fazla koloni tiri Gremisse

-Deri florasindan Gireme olmussa

-Pozitif sayilan miktardan az sayida Greme olmussa
Tedavi

Asil hedef enfeksiyonu tedavi edip, iYE'ye bagh gelisecek
komplikasyonlarionlemekolmalidir. Hastada ategvarsaampirik
tedavi baslanip daha sonra kdltiir sonucuna goére tedaviye
devam edilmelidir [14]. Tedavi stresi 2007 NICE klavuzuna
gore 7-10 glin, Amerikan pediatri akademisi (AAP) verilerine



gore 7-14 giin tedavinin strdirtlmesi 6nerilmektedir [21,30].

Eger hastada klinik semptom varsa idrar orneginde I6kosit
esteraz ve nitrit pozitif ise veya idrarda bakterilri gorilirse
tedaviye hemen baslanmasi ve idrar kiiltlirine goére devami
onerilir [21]. Antibiyotik se¢imi hastanin yasi, eslik eden
driner sistem anomalisi, eslik eden hastalik ve hastanin
[14].
Baslangicta oral alimi tolere edemeyen hastalarda 2-3 gin

genel durumuna gore degisiklik gostermektedir
kadar parenteral tedavi verildikten sonra oral antibiyotik
ile tedavinin tamamlanmasi 6nerilmektedir [21,30]. Septik
gorinimlu hastalara, 1 ayin altindakilere, oral tedaviyi tolere
edemeyenlere, immiin yetmezligi olanlara ve ayaktan takip
ve tedavisi mimkin olmayan hastalara parenteral tedavi
verilmesi uygundur [14,21,30]. Ayrica tedavide 48 saat icinde
yanitalinamazsa tekrar degerlendirme yapilmahdir. Antibiyotik
secerken dikkatli olunmalidir. Lokal bdlgesel antibiyotik
direncine gore antibiyotik secilmelidir [14,15].Hasta 3 aydan
blylk ve sistit dustinuliyorsa 2-4 gunlik tedavi siiresi yeterli
olacagl dusuntlmektedir [30,31]. Etken cogunlukla E.Coli
oldugu icin secilecek tedavi onemlidir. Genelde amoksisilin
ve ampisilin direnci gériilebilir. Uclincii kusak sefalosporinler
veya aminoglikozitler secilecek ampirik tedavide parenteral
olarak onerilmektedir Oral tedavide de sefalosporinler tercih
edilebilir [19-25].

Profilaksi

Profilakside amac iYE'nun tekrarlamasini énlemektir. Tek sefer
gecirilmis IYE sonrasi profilaksinin etkinligi kanitlanmamistir
[14,21]. Amerikan pediatri akademisi ve NICE 2007 verilerine
gore profilaksi yliksek dereceli vezikoUreteral reflti (VUR) varsa
onerilmektedir [21,30].

Goriintiileme

Rehberlere gore atesliiYE gecirentiim hastalarave 2 ayinaltinda
IYE geciren tiim hastalara ultrasonografi (USG) dnerilmektedir
[14,15,21]. Ultrasonografi noninvaziv olmasi ve radyasyon
riski tasimamasi acisindan Onemlidir. Bobrek hasarini,
bobrek boyutlarini gostermede, hidronefroz gibi Uriner
sistem anomalilerini tespit etmede faydasi vardir [15,17,32].
Fakat USG ile bobrek anomalilerinin %601, VUR'Un ise%50'si
tespit edilmekte olup kalan kismi gézden kagmaktadir [16-
18]. Hastada VUR tanisi icin voiding sistolretrografi (VSUG)
yapilmalidir. Cocuklarin yaklasik %30'ndailk iYE esnasinda VUR
tespit edilmektedir [15,33]. Rehberlere gore 2 yasin altindaki
cocukta atesli IYE ile birlikte USG'de hidronefroz ve renal skar

gibi bulgular var ise VCUG istenmesi onerilmektedir [33,34].

Renal parankimal hasar Tc99m ile isaretli dimerkaptosiiksinik

asit (Tc99m-DMSA) ile goruntilenebilir [34]. Bu tetkik
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tekrarlayan IYE ‘da enfeksiyondan 4-6 ay sonra yapilmalidir[16].

Sonug olarak IYE'nun cocuklarda gériilme sikligi oldukca
fazladir. Ozellikle Gst IYE cocukluk caginda morbiditesi yiiksek
bir hastaliktir. Bu nedenle erken tani, dogru tedavi ve diizenli
izlem 6nem tasimaktadir.
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» Case Report

An etiological searching for multiple displaced metatarsal stress fractures

Coklu yer degistirmis metatarsal stres kiriginin etiyolojik arastirmasi
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ABSTRACT

Metatarsal fracture that is improved by using low-dose cortico-steroid for a long time due to secondary osteoporosis reason by
rheumatoid arthritis. 53 year-old female patient use low-dose cortico-steroid for 12 years due to Rheumatoid Arthritis. At the last
clinicak trials, multiple metatarsal fractures occured before 3 months. Multilpe metatarsal fracture were fixed by conservative
treatment on the serial clinical trials for 3 month. In patients which have used corticosteroid, even if low-dose, fractires can be
seen on the unusual bones.

Keywords: Secondary osteoporosis, multiple metatarsal faractures, corticosteroids, stress fractures

0z

Romatoid artrite bagl olarak uzun sureli disiik doz kortikosteroidlerle yapilan tedavi sonucu gelisen sekonder
osteoporozla olusan ¢oklu metatarsal kirik sunulmaktadir. Elli Gi¢ yasinda kadin hasta 12 yildir romatoid artrit nedeniyle
distik doz kortikosteroid kullanmaktadir. Son klinik kontrollerde yaklasik 3 ay 6nce ¢oklu metatarsal kiriklar meydana
gelmistir. Yapilan 3 aylk seri poliklinik kontrollerinde hastanin ¢oklu metatars kingi konservatif tedavi ile iyilesmistir.

Romatoid artritli hastalarda uzun sireli, diisiik doz olsa bile, kortikosteroid kullanilan hastalarda, alisiimadik kemiklerde
kiriklar agisindan gorilebilmektedir.

Anahtar kelimeler: Sekonder osteoporoz, coklu metatarsal kirik, kortikosteroidler, stres kirigi

Introduction

Some multiple factors are effective on stress fractures of
metatarsal bones. This type of fracture was seen occasionally
on women, especially at the menopausal period due to
bone resorption. Stress fractures occured on sportive

people, dancers by repetetive micro-traumas. Fracture type

is generally away from metatarsal basement at this type [1].
Generally, prodromal pain episodes during weeks are the point
of discussion. Differential diagnosis is hard and important [2].

In rheumatological diseases have been observed in a rate of 0.8%
of non-traumatic insufficiency fractures. The most common sites
of insufficiency fractures are pelvis, sacrum, tibia, the sections
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near to the insertion of the fibula, calcaneus and buttocks.
Generally, bone-joint involvement in rheumatic diseases and
osteoporosis connected with prolonged use of corticosteroids
prepares the ground for these insufficiency fractures [3].

In this paper, present the metatarsal fractures which we have
identified in an unexpected localization in a patient the diagnosis
of rheumatoid arthritis who has been secondary osteoporosis for
a long time use of low-dose steroids were presented.

Case Report

53-year-old male patient admitted to orthopaedic policlinic
because of the starting complaints pain and swelling in his left
foot since 25 days. At the anamnesis, he has been diagnosed
as Rheumatoid Arthritis approximately for 12 years. The
patient was using low-dose corticosteroids without a break
since approximately the last two years. In the verified surveys,
performed in and was verified avascular necrosis of the talus
and common arthritic changes depend on Rheumatoid
Arthritis foot-ankle involvement, there were sensitiveness with
palpation and swelling in the metatarsal region of the patient’s
examination. In radiography, it was seen the displaced of 2nd,
3rd, 4th metatarsal basis’ and nondisplaced fracture line in his

5th metatarsal basis, but it was intact of lisfranc joint (Figure 1).

Figure 1: The patient’s AP, oblique and lateral X-ray image.

At the diferential diagnosis, trauma was first searching
progress; the patient’s anamnesis was not compatible. Bone
tumor or pathologic fracture due to malignancy was an
other diagnostic parameter. But there was no malignancy or
tumor on the clinical examination and laboratory outcomes
of patient. And also, patient were not defining long-time
walking. Patient have a unclear chronic minor trauma story
just. Positive aspects for stress fractures at the patient were
sedantary life-style, long-time walking story, Rheumatoid
Arthritis and long-term corticosteroid use. Negative aspects
were absence of any major trauma story and malignancy.

The patient's L1-L4 T-Score was found of -3.2. Patient have not
received any treatment for osteoporosis. 25(0OH)D levels was
under 20 ng/MI (18.7).
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Patient’s corticosteroid drug were stopped immediately.
And patient’s low extremity were take in rest by cast and
ambulation by walking were inhibited. The patient which
treated of orthopedic aspects, was started Alendronate
sodium 70 mg and 2800 IU Vitamin D; treatment.

Discussion

Stress fractures described in athletes and soldiers with an
incidence of 5-30% [2]. At the clinical stress fracture there
is a mismatch between the strength of the bone and the
amount of mechanical stress. It is mainly found in weight-
bearing bones such as the tibia, metatarsals, and calcaneus
3. limmobilization, joint deformities, and steroid treatment
are associated with rheumatoid arthritis and are also known
risque factors for fractures.

Stress fractures are classified into two type: insufficiency
and fatigue fractures. Insufficiency fracture is a type of stress
fracture which is the result of normal load on abnormal bone
and is especially seen in osteoporosis. Common seen body
regions are the vertebrae, tibia, the sacrum, and the femur. A
fatigue fracture is a type of stress fracture that is the result of
abnormal or chronic repeatetive stresses on normal bone. The
“march fractures” of the metatarsal bones are well known.

Stress fractures are well recognised complication in arthritic
patients.1-6. Osteopenia (juxta- articular or generalised)
caused by extensive rheumatoid involvement, corticosteroid
treatment, or relative immobility is a predisposing factor.
Deformations, flexion contractures and increased mobility
after arthroplasties leading to increased stress on juxta-
articular bone also contribute to this type of stress fractures.
(RA)
preferentially affect the long bones of the legs, the neck of the

And also; stress fractures in rheumatoid arthritis

femur, and the pelvis 2.

Symptoms of stress fractures included osteoporosis, bone pain,
and insufficiency fractures, especially at the lower extremity.
At the condition of drug stopping, pain of stress fractures
reduced and the fracture healed. There is no evidence of loss
of bone density is seen in patients with rheumatoid arthritis
[8]. At the insufficiency fracture conventional radiographics
may no demonstrate abnormalities. Magnetic resonance
imaging or bone scintigraphy can prove the diagnosis. In the
insufficiency fractures are more common in patients with
joint diseases such as rheumatoid arthritis. If stress fracture of
a long bone is suspected but not shown by plain radiology,
either computerized tomography, magnetic resonance
imaging or bone scintigraphy is recommended, depending

on the medical community.



Stress fractures must be considered at the arthritic patients
when there is pain in the foot, aggravated by weight.
Symptoms caused by stress fractures, especially of the lower
extremity, should be discriminated from active synovitis.

The clinical aspects of pain, aggravated by weight, in the
leg should lead to a consideration of stress fractures. If
the radiographic x-ray studies do not provide a diagnosis
an adequate diagnostic procedure should be applicated.
Although 99mTc bone scintigraphy is sensitive for bone
disorders which correlate with increased osteoblast activity.
But this procedure is not specific for this condition. Both
computed tomography and magnetic resonance imaging (in
later stages of the disease) can provide a definite diagnosis 2.

The frequency of osteoporosis in patients with rheumatoid
arthritis ranges from 4 to 24% and the frequency of osteopenia
ranges from 28 to 61.9%. Glucocorticoid use was associated with
decreased bone mass in 56.2% of subjects with RA. The rate of
non-union was 7-28% even though immobilization treatment
for 6 or 8 weeks. O’'Malley, Hamilton, Muniak, DeFranco
described metatarsal stress fractures on the 51 ballets.

There are multiple risque factors for insufficiency fractures. The
pain had an acute onset after a minimal trauma. The patient
had been immobile for a week because of the pain. Reduced
mobility increases the risque of insufficiency fractures. It is
described that chronic use of low- dose corticosteroids can
also negatively affect the bone metabolism and increase the
risque of fractures[10]. Rheumatoid arthritis can cause local
and systemic osteoporosis and abnormal bone turn-over[11]

Cortico-steroids are possible risque factors for insufficiency
fractures in patients with rheumatoid arthritis, although a
causal link between cortico-steroid and insufficiency fractures
is debatable. Osteopathy due to cortico-steroids should be
considered .Withdrawal of the drug may be the best option in
case of a proven fracture for stress fractures.

On the other hand, Dequekere and friends reported a study
in which a cumulative, dose dependent, cortical bone loss at
the radius in patients with rheumatoid arthritis treated with
low dose methotrexate was found[12]. One must be careful
to attribute this positive effect to the discontinuation of the
drug, as fracture healing is dependent on multiple factors.

Corticosteroids are drugs of first choice in the treatment of
inflammatory joint disorders such as rheumatoid arthritis and
psoriatic arthritis. The drug may be responsible for insufficiency
fractures in rheumatoid arthritis because of low bone turn over
due to osteoblast inhibition. Its role remains debatable due to
multiple risque factors for fractures, such as disease activity,
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immobilization, or corticosteroid use. Stop corticosteroids
therapy is advisable to to enhance fracture healing.
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» Case Report

A case of foreign body aspiration diagnosed 5 years after the incident

Olusundan 5 yil sonra tani konmus yabanci cisim aspirasyonu

Serhat YALCINKAYA*

Dumlupinar University Medical School, Department of Thoracic Surgery, Kutahya, Turkey

ABSTRACT

Foreign body aspiration is rare in adult patients. The aspirated materials may be of various kinds and may not be diagnosed
for a long period of time. The patients sometimes are even misdiagnosed and may be treated as asthma, pneumonia, and
chronic obstructive pulmonary disease patients. A 72-year-old male patient treated as such was discovered to have a foreign
body aspiration 5 years after the incident. The clinical presentation, history, and treatment are presented.

Keywords: Aspiration, bronchoscopy, speaking valve.
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Eriskinlerde yabanci cisim aspirasyonu nadir olup ¢esitli maddelerle gelisebilir. Sikayetlerin azligi nedeniyle uzun sire fark
edilmeyebilir. Hastalar bazen yanhshkla astim, pndmoni ve kronik obstriktif akciger hastaligi var sanilarak tedavi edilebilir.

Benzer sekilde takip ve tedavi edilen 72 yasinda bir erkek hastada gerceklestikten 5 yil sonra tespit edilen bir yabanci cisim
aspirasyonu olgusunun klinik bulgulari, 6ykisu ve tedavi sonuclarn paylasiimaktadir.

Anahtar kelimeler: Aspirasyon, konusma protezi, bronkoskopi.
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Introduction

Foreign body (FB) aspiration is rare in adults [1]. The reported
FBs include bone, pins, plant particulates, and speaking valves
[2-6]. Usually these patients need urgent medical attention
after aspiration. Yet, there are late diagnosed FB cases re-
ported in literature as late as 10 years, indicating FB aspiration
in adults may be surprising [2]. These patients may be misdi-
agnosed and treated as asthma, pneumonia, and or chronic
obstructive pulmonary disease (COPD) patients [1, 6]. In this
report, we would like to share a patient with a late diagnosed
FB aspiration in the light of clinical presentation, history, and
treatment of patient in our department.

Case Report

A 72 year-old male patient was referred to our Thoracic Sur-
gery Department with a possible diagnosis of bronchial tumor
in the right main stem bronchus. From his medical history a
total laryngectomy due to larynx epidermoid carcinoma with
tracheostomy 5 years ago was noted. During follow-up con-
trols, he complained of cough and dyspnea for the last year.
His physician ordered a chest computed tomography (CT) scan
and discovered a mass lesion on the right lung (Figure 1). He
was receiving maximum bronchodilator therapy due to COPD
diagnosis. Since tracheostomy patients maybe not be suit-
able for rigid bronchoscopy, the patient was referred to the
local pulmonology hospital for fiberoptic bronchoscopy. The
intervention revealed an unknown FB in the right main stem
bronchus. The patient was referred back to us for a session of
rigid bronchoscopy. We performed rigid bronchoscopy using
a size 6.5 Storz bronchoscope (KARL STORZ GmbH & Co., Tut-
tlingen, Germany) tube under general anesthesia. During the
procedure a FB was seen in the right main stem bronchus with
a prominent granulation tissue surrounding it (Figure 2). Us-
ing an alligator grasping forceps two pieces of plastic material
were removed, later understood to be parts of a speaking valve
(Figure 3). The patient was transferred to the ward after the
procedure. On the following day while questioning his medical
past in detail, the relatives of the patient told that he had a hard
time using and declined to use the valve right after the laryn-
gectomy operation. Neither he nor the physicians followed
him noticed the device parts were aspirated. His respiratory
symptoms recovered right after the procedure, and the patient
was discharged on day two without any bronchodilators.

{/f\’
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Late diagnosed case of aspiration

Figure 1. Chest computed tomography scan showing a mass lesion

(arrow) in the right main stem bronchus.

Figure 2. Rigid bronchoshopy revealed a foreign body with sur-

rounding granulation.

1

Figure 3. The plastic materials removed were parts of a speaking valve.
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Discussion

FB aspiration is common in children, especially under 3 years
of age [6]. In the adults, however, it is rare and the patients usu-
ally have accompanying physical and mental issues, as well as
alcoholism [1, 6]. While the classical triad of cough, dyspnea,
and cyanosis is frequent in children, they occur in only few
adult patients [1]. This lack of acute symptoms may be due
to the larger caliber of airways, leading most FBs placing and
obstructing more distal airways [2]. The most common symp-
toms of a FB aspiration are: cough, choking, dyspnea, fever,
and hemoptysis [1, 6]. Our patient had cough and dyspnea.

FBs are placed more frequently in the right bronchial tree [1, 6].
Various materials are reported and may be classified as organ-
ic (e.g. bone fragments (especially chicken), fish bones, pieces
of vegetables or fruits), and inorganic (e.g. pins, screws, rivets
or plastic devices) substances. It may be advisable to name
a third group of substances as iatrogenic including pieces of
speaking devices, tracheostomy cleaning brushes or dental
bridges [1]. Recently some investigators reported on speaking
valve aspiration in tracheostomy patients [3-5].

In 2010 Kadam et al reported on a 73-year-old male patient
underwent total laryngectomy and received radiotherapy 18
years earlier than the administration to the hospital due to a
sudden onset of respiratory distress symptoms including sit-
ting upright, looking pale, having stridor and unable to vocal-
ize [3]. Emergency flexible nasoendoscopic examination un-
veiled the aspirated speaking valve. They removed the valve
using a rigid bronchoscope. Schembri et al reported on a
70-year-old male patient underwent laryngectomy operation
some 12 years ago and had dyspnea on minimal exertion and
he was also noted to have a chronic cough. Chest CT revealed
an opacity in the right main stem bronchus. Although flexible
bronchoscopy was preferred, the FB was implanted within the
granulation tissue, so the investigators had to use the rigid
bronchoscopy to stabilize the flexible bronchoscopy under
general anesthesia. They removed the speaking valve prob-
ably been there for 12 years [4]. Quinn et al reported on a 75
year-old male patient with treated larynx and lung carcinoma
presented with weight loss, general malaise, dyspnea and
cough present for 2 months [5]. As he had previous malignan-
cies and weight loss, a chest CT was ordered. The CT revealed a
little soft tissue change in the right main stem bronchus taken
as related to retained secretions. During rigid bronchoscopy,
the speaking valve was seen and removed with success. Our
patient was 72 years old and had a history of laryngectomy
due to larynx carcinoma 5 years ago. Because of his medical
history and complaints, a chest CT was ordered and a lesion
then thought to be a malignancy was discovered in the right
main stem bronchus.
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Age group effects the kind of the bronchoscope preferred
in FB removal, as well. In children, rigid bronchoscope is ac-
cepted as the safest way, whereas in the adult flexible bron-
choscopy is widely used [1]. Yet, in situations like abundant
granulation tissue surrounding the FB, large FBs, sharp edged
FBs, and unsuccessful attempts with flexible bronchoscopy
leads to use of rigid instead of flexible bronchoscope [1]. We
preferred to use rigid bronchoscope as the attempts with the
flexible bronchoscopy were unsuccessful, due to abundant
granulation tissue.

Recovery following removal of the FB is usually complete and
fast [2]. The patients reported in literature usually recovered
totally and are discharged from the hospital within few days
without any complications [3-5]. We discharged our patient
without any complications on day two following broncho-
scopic removal. On the first day following removal, he didn't
need any bronchodilators, as well.

We conclude that FB aspiration in the adults can only be rec-
ognized if kept in mind. Reports of cases in the literature sug-
gest this view. In case of suspicion, a chest thorax CT may be
preferred over chest x-ray, and rigid bronchoscopy should be
the treatment of choice.
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