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Galectin-3 (Gal-3) is a carbohydrate-binding protein that has important 
regulatory roles in inflammation, immunity and cancer. The aim of this study was 
to investigate the relationship of Gal-3 level with left ventricular hypertrophy 
(LVH) related to hypertension (HT). Thirty seven patients (Group I) with newly 
diagnosed hypertension (HT) and left ventricular hypertrophy (LVH)were 
included in the study. Thirty eight patients with newly diagnosed hypertension 
without LVH (Group II) and 38 normotensive healthy volunteers (Group III) 
were included in the study as control group. Transthoracic echocardiography 
was performed and Gal-3 was measured in all patients.Although demographic 
characteristics of the groups were similar, systolic and diastolic blood pressure 
levels of Group I and Group II were significantly higher than Group III (p<0.001). 
Interventricular septum (IVS) thickness, posterior wall (PW) thickness and left 
ventricular mass index (LVMI) were also significantly increased in Group I 
compared to Group II and Group III. Serum Gal-3 levels in all three groups 
were seen to be different from each other (p<0.001). Increase of Gal-3 levels 
has a significant correlation with LVMI, IVS and PW thickness (p<0.001).We 
determined that Gal-3 levels, even at the newly diagnosed stage of HT,were 
increased. Moreover, we found strong correlation between Gal-3 levels and left 
ventricular muscle mass. These results may indicate that increased Gal-3 level 
is an important marker for target organ damage and high cardiovascular risk in 
patients with HT.

© 2016 OMU
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Introduction
Precise risk assessment should be done in order to 
manage the treatment of hypertension (HT) with proper 
density. For this determination, the risk factors such as 
diabetes, dyslipidemia and smoking as well as findings 

of subclinical organ damage should be examined. 
Left ventricular hypertrophy (LVH) is a HT-induced 
subclinical organ damage. It was shown that LVH 
was related with increased cardiovascular events and 
death in many previous studies (Lewington et al., 2002; 
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Kannel et al., 2000). Similarly, cerebrovascular events 
due to HT such as stroke are increased in patients with 
LVH (Devereux et al., 2004; Levy et al., 1990). Besides, 
antihypertensive treatment decreases left ventricular 
hypertrophy, and cardiovascular morbidity (Verdecchia 
et al., 1998; Bahlf and Pennert, 1992).
 Galectin-3 (Gal-3) is a carbohydrate-binding protein 
that has significant regulatory roles in inflammation, 
immunity and cancer (Rabinovich et al., 2002).  The 
relationship of Gal-3 with the severity and mortality 
of the disease in patients with heart failure both with 
preserved ejection fraction (EF) and with low EF 
was investigated in studies in recent years (Lok et 
al., 2010; Lopez-Andrès et al., 2012). Increased Gal-
3 expression induces cardiac fibroblasts to proliferate 
and deposit type I collagen, contributing to myocardial 
fibrosis and adverse remodeling (De Boer et al., 2010). 
Therefore, increased collagen synthesis and myocardial 
fibrosis occurring during LVH may be related to Gal-
3. Moreover, this condition may also be detected in 
patients in whom there is no detectable hypertrophy. 
We tried to clarify this issue by measuring galectin-3 
levels in hypertensive patients with LVH in our study.

2. Material and method
Study Population
This study was designed as cross-sectional trial. 
Patients diagnosed with new hypertension and 
healthy individuals who were admitted to the Kırşehir 
outpatient clinics of cardiology of Ahi Evran University 
Training and Research Hospital between January 2013 
and March 2014 were enrolled in this study. Their ages 
were between 18 and 70 years. They were investigated 
in three different groups. Group I was consisted of 
new hypertension patients with LVH. Group II was 
consisted of hypertension patients without LVH. Group 
III was consisted of healthy individuals matched for 
age and gender. 
 Permanent cardiovascular disease, diabetes 
mellitus, renal failure (serum creatinine>2.0 mg/
dL), liver disease, autoimmune diseases, hematologic 
disorders, obesity (BMI>30 kg/m2), cancer, presence 
of systemic inflammatory disease, and history of drug 
use were considered as a criteria for exclusion from 
the study. The study was conducted in accordance with 
the ethical principles described by the Declaration of 
Helsinki (Williams, 2008).

Description of hypertension
Diagnosis of hypertension in an office location was 
made in accordance with ESC/ESH 2007 arterial 
hypertension guidelines (Mancia et al., 2007). 
Hypertension was defined as an average systolic blood 
pressure (SBP)≥140 mmHg or an average diastolic 
blood pressure (DBP)≥90 mmHg.

Echocardiography
All    patients     experienced transthoracic   echocardiographic 
examination in the left lateral decubitus position by 
using GE Vingmed Vivid 7 (GE Vingmed Ultrasound, 
Horten, Norway) echocardiography. All measurements 
were achieved by two cardiologists experienced 
in echocardiography who were uninformed of the 
clinical status of patients. The calculation was done 
rendering to the criteria of the American Society 
of Echocardiography (Quinones et al., 2002).

Description of left ventricular hypertrophy:
Left ventricular mass index (LVMI) was measured by 
using the calculation previously defined Devereux et 
al. (1991). Therefore, left ventricular mass index were 
associated to body surface area. LVM’s higher than 125 
gr/m2 in men, 110 gr/m2 in women were observed as the 
occurrence of LVH. 
Biochemical measurements
The biochemical parameters were measured using 
commercial kits in ARCHITECT C8000 Abbott 
(Abbott Laboratories, IL, USA) autoanalyzer. 

Serum Galectin-3 measurements 
Blood samples were taken in the morning from 7:00 
to 9:00, after 8-12 hours of fasting with the purpose of 
escape to be affected by diurnal rhythm. Blood samples 
serums were separated by centrifuging samples for 10 
minutes at 4000’g. Biochemical and hematological 
parameters were calculated on the same day. The 
serums were protected at -800C until Galectin ELISA 
study was done. Serum Galectin-3 levels were resolute 
by studying consistent with producer’s instructions 
by using Multiwash (Tricontinent Scientific, USA) 
etc. Synergy 4 Microplate Reader (Biotek, USA) 
procedures and Platinum Human Galectin-3 ELISA 
kit (eBioscience, Inc. San Diego, USA) with enzyme-
linked immunosorbent assay (ELISA) method.

Statistical analysis
Statistical analyses were based on SPSS 15.0 
(Statistical Pack age for Social Sciences) program. 
Kolmogorov-Smirnov test was used to check normal 
distribution of all parameters. Categorical variables 
were expressed in percentage, whereas numerical 
variables were presented as mean ± standard deviation 
(SD). Categorical variables of the patients were 
compare dusing the Chi-Square test. Comparison of 
groups was based on One-way ANOVA or Kruskal-
Wallis Test and multiple comparisons were made 
using either the Student’s t-test or the Mann-Whitney 
U-test. P<0.05 was accepted as statistically significant. 
Bonferroni’s correction was performed when statistical 
comparisons of the three groups were made as <0.016.  
The correlation between data was tested with Pearson 
or Spearmen correlation analysis.

Journal of Experimental and Clinical Medicine 33 (2016) 123-128
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3. Results
Totally 113 subjects, consisting of 75 patients newly 
diagnosed HT and 38 healthy individuals, were 
enrolled in this study. There were 37 newly diagnosed 
hypertensive patients with LVH (Group I), 38 newly 
diagnosed hypertensive patients without LVH (Group 
II), and 38 healthy normotensive controls (Group 
III). The demographic, clinical and laboratory 
characteristics of the patients are as long as in Table 1. 
There is no significant difference between the groups 
at the values of heart rate, lipid parameters, creatinine, 
glucose, alanine aminotransferase (ALT), aspartate 
aminotransferase (AST), hemoglobin, age, gender, 
body mass index (BMI), smoking (p>0.05). But systolic 
and diastolic blood pressure levels were significantly 
higher in Group I and II (p<0.001). 

 When the groups were evaluated in terms of 
echocardiographic measurements, left ventricular 
diameters and systolic functions were parallel. But, 
IVS thickness, PW thickness, left ventricular mass 
index, left atrium dimension, deceleration time, 
isovolumetric relaxation time, early diastolic flow, atrial 
contraction signal were significantly higher in Group I 
and II (P<0.016). Also, IVS thickness, PW thickness, 
left ventricular mass index values were also different 
between Group I and Group II (P<0.016) (Table 2). 
 A significant difference was observed between 
three groups in terms of serum Gal-3 levels (p<0.001). 
While the serum Gal-3 level was 7.52±1.81 ng/ml in 
Group I, it was significantly higher than both Group 

Nar et al.

 Fig. 1. Galectin-3 levels of the groups.

 Fig. 2. Correlation graphs of left ventricular mass index 
with Galectin-3 levels

Table 1.  Baseline clinical and laboratory characteristics of study population and comparison between groups
Group I
 (n=37)

Group II
 (n=38)

Group III 
(n=38) p

Ages, years 55.32 ± 7.34 56.73 ± 8.62 53.05 ± 8.48 0.166
Male sex % (n) 45 (17) 47(18) 50 (19) 0.622
Body mass index (kg/m2) 26.71 ± 2.81 25.73 ± 2.53 26.39 ± 3.01 0.356
Smoking % (n) 55 (20) 53 (20) 53(20) 0.556
Heart rate (beats/minute) 74.25 ± 10.91 72.36 ± 11.61 73.78 ± 9.76 0.684
Mean systolic blood pressure (mmHg) 157.16 ± 12.55* 155.78 ± 14.63* 116.57 ± 14.75 <0.001
Mean diastolic blood pressure (mmHg) 99.45 ± 8.23* 98.81 ± 9.68* 70.78 ± 11.99 <0.001
Serum glucose (mg/dL) 89.54 ± 11.09 90.36 ± 20.40 89.18 ± 8.85 0.791
Creatinine (mg/dL) 0.86 ± 0.26 0.89 ± 0.28 0.95 ± 0.16 0.371
Triglyceride (mg/dL) 148.00 ± 57.47 127.39 ± 61.47 140.26 ± 68.92 0.182
Low-density lipoprotein cholesterol (mg/dL) 93.37 ± 25.74 103.10 ± 32.39 94.36 ± 27.42 0.359
High-density lipoprotein cholesterol (mg/dL) 34.01 ± 10.07 36.21 ± 8.17 38.13 ± 9.97 0.073
Total cholesterol (mg/dL) 178.29 ± 35.19 186.78 ± 36.30 184.01 ± 24.27 0.667
Hemoglobin (g/L) 13.72 ± 1.96 14.21 ± 1.48 13.84 ± 1.43 0.308
Sodium (mmol/L) 136.94 ± 3.64 137.39 ± 3.11 138.15 ± 3.56 0.277
Potassium (mmol/L) 4.28 ± 0.35 4.15 ± 0.47 4.24 ± 0.50 0.407
AST (U/L) 31.59 ± 14.88 35.92 ± 13.79 33.21 ± 17.04 0.330
ALT (U/L) 25.83 ± 10.43 32.13 ± 17.51 30.15 ± 14.52 0.214
* p<0.001between Group III
ALT: Alanine aminotransferase; AST: Aspartate aminotransferase 
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II and III (P<0.001). Furthermore Galectin-3 level of 
Group II was higher than Group III (2.84±0.79 ng/ml 
versus 1.97±0.39 ng/ml, P<0.001) (Table 2, Fig 1).
   In the hypertension group, A strong correlation 
was observed between Gal-3 levels and LVMI 
(r=0.78, p<0.001), IVS thickness (r=0.77, p<0.001), 
PW thickness (r=0.72, p<0.001) and a moderate level 
of correlation between mean systolic blood pressure 
(r=0.47, p<0.001), mean diastolic blood pressure 
(r=0.45, p<0.001), IVRT (r=0.45, p<0.001), DT 
(r=0.44, p<0.001) in the correlation analysis (Table 3, 
Fig 2).
 
 
 
 
 
 
 
 
 
 
 
 
 In the hypertension group, a strong correlation was 
observed between Gal-3 levels and LVMI (r=0.78, 
p<0.001), IVS thickness (r=0.77, p<0.001), PW 
thickness (r=0.72, p<0.001) and a moderate level of 
correlation between mean systolic blood pressure 
(r=0.47, p<0.001), mean diastolic blood pressure 
(r=0.45, p<0.001), IVRT (r=0.45, p<0.001), DT 
(r=0.44, p<0.001) in the correlation analysis (Table 3, 
Fig 2).

4. Discussion
We have achieved two important results in this study. 
First, Gal-3 levels were found higher in HT patients 
with LVH. Second, there was a strong correlation 
between Gal-3 and LV mass, septal and posterior 
wall thickness. Galectin-3 is a soluble β-galactoside-
binding lectin obtainable by activated macrophages 
in the heart. It functions as a probable mediator in the 
inflammation. It is expressed by activated macrophages 
and encourages cardiac fibroblasts to proliferate and 
deposit type I collagen in the myocardium (Sharma et 
al., 2004). Thus, the researches on the cardiovascular 
effects of Gal-3 have focused on heart failure patients. 
The correlation between the increased serum Gal-3 and 
the increased mortality and prolonged hospitalization 
in heart failure patients with preserved EF, other than 
heart failure patients with low EF, has been shown in the 
studies (van der Velde et al., 2013;de Boer et al., 2011).  
Even, stronger correlation was observed between 
Gal-3 and the heart failure patients with preserved EF 
than heart failure patients with low EF (de Boer et al., 
2011; Shah et al., 2010). Playing of fibrosis and matrix 
markers such as Gal-3 a more significant role in HF 
patients with preserved ejection fraction was supposed 
as a reason for this. Higher Gal-3 levels in patients 
with LVH may also be related to increased fibrosis and 
remodeling in our study.
 The relationship of Gal-3 with LVH in patients with 
newly diagnosed hypertension has not been investigated 
in previous studies. But De Boer et al., (2012) have 
showed a relation between Gal-3 and age, blood 
pressure, serum lipids, body mass index, renal function 
and cardiovascular risk factors such as N-terminal pro-

Journal of Experimental and Clinical Medicine 33 (2016) 123-128

Table 2.  Comparison of echocardiographic parameters and Galectin-3 levels between groups
Group I
 (n=37)

Group II
 (n=38)

Group III 
(n=38) p

IVS thickness (mm) 13.72 ± 1.23*ˠ 10.81 ± 0.86 ˜ 10.13 ± 1.01 <0.001
PW thickness (mm) 12.97 ± 1.06* ˠ 10.60 ± 0.91° 9.65 ± 1.34 <0.001
LVEDD (mm) 48.21 ± 4.58 46.39 ± 3.69 46.94 ± 4.29 0.162
LVESD (mm) 33.75 ± 4.85 32.10 ± 3.61 32.28 ± 4.56 0.324
LA dimension (mm) 37.43 ± 4.74 33.84 ± 3.75+ 34.18 ± 3.43+ 0.002
LVEF (%) 58.72 ± 5.66 60.32 ± 4.92 61.57 ± 3.92 0.107
DT (msn) 236.40 ± 27.29 ˠ 233.07 ± 38.55 ˠ 176.18 ± 28.74 <0.001
IVRT (msn) 124.56 ± 25.20 ˠ 117.75 ± 20.35 ˠ 82.44 ± 15.43 <0.001
E (m/sn) 66.13 ± 10.83 ˠ 66.71 ± 12.59 ˠ 78.21 ± 11.54 <0.001
A (m/sn) 81.08 ± 12.42 ˠ 81.65 ± 16.73 ˠ 67.15 ± 8.73 <0.001
E/A 0.82 ± 0.13 ˠ 0.82 ± 0.12 ˠ 1.18 ± 0.23 <0.001
Galectin-3 7.52 ± 1.81* ˠ 2.84 ± 0.79 ˠ 1.97 ± 0.39 <0.001
LVMI (g/m²) 154.38 ± 20.19* ˠ 104.66 ± 13.36ˠ 101.84 ± 16.24 <0.001
* p<0.0001 for the two-way comparison with Group II
ˠ p<0.0001 for the two-way comparison with Group III
° p=0.0011 for the two-way comparison with Group III 
˜ p=0.0071 for the two-way comparison with Group III
+  P=0.0021 for the two-way comparison with Group I
A: Atrial contraction signal; DT: Deceleration time; E: Early diastolic flow; IVRT: Isovolumetric relaxation time; IVS: Ventrıcular septal 
thickness; LA: Left atrium; LVEDD: Left ventrıcular end-diastolic dimension; LVEF: Left ventrıcular ejection fraction; LVMI: Left ventricular 
mass index; LVESD: Left ventrıcular end-systolic dimensions; PW: Posterior wall thickness

Table 3.  The univariate correlations of the Galectin-3 level in the hy-
pertension group

Variables R value P value
LVMI (g/m2) 0.78 <0.001
IVS thickness (mm) 0.77 <0.001
PW thickness (mm) 0.72 <0.001
Mean systolic blood pressure (mmHg) 0.47 <0.001
Mean diastolic blood pressure (mmHg) 0.45 <0.001
IVRT (msn) 0.45 <0.001
DT (msn) 0.44 <0.001
DT: Deceleration time; IVRT: Isovolumetric relaxation time;    
IVS: Ventrıcular septal thickness; PW: Posterior wall thickness
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B-type natriuretic peptide in their large observational 
study. The Gal-3 levels of 3353 people, composed of the 
children of the original volunteers of Framingham heart 
study, were evaluated in study Ho et al. (2012). Gal-
3 levels were seen to be associated with heart failure 
and increased mortality in the analysis. In addition, 
increased Gal-3 levels have been found associated with 
increased cardiac fibrosis in asymptomatic patients. 
Another interesting point in the study was to find a 
relationship between increased levels of Gal-3 and 
increased LV mass. The relationship of Gal-3 with LVH 
was investigated in rats with cardiac hypertrophy with 
endocardial biopsy in an animal study and Gal-3 levels 
were found increased (Sharma et al., 2004). Similarly, 
Gal-3 levels were higher in HT patients with LVH 
in our study. Additionally, a strong relation between 
Gal-3 and LVMI, septum and posterior thickness was 
determined.
 As is known, the main purpose of the HT treatment is 
to prevent the target organ damage. Thus, the risk rating 
is the first step of treatment. In particular, hypertensive 
patients with target organ damage such as left ventricular 
hypertrophy, irrespective of their blood pressure levels, 
bring high cardiovascular risk. Therefore, accurate 
and early detection of patients at high cardiovascular 
risk is very important. The association between Gal-3 
and LVMI in our study has shown that Gal-3 may be 
helpful as an early marker of target organ damage in 
recognition of patients with high cardiovascular risk. 
Another remarkable point in our study is the high level 
of Gal-3 even in hypertensive patients without organ 
damage related to HT.  The reason of this condition 
may be diastolic weakening in hypertensive patients 
and the detection of the relationship between Gal-
3levels and diastolic parameters IVRT, DT supports 
this. The increased Gal-3 level has been associated with 
the deterioration of diastolic parameters particularly in 
heart failure patients with preserved EF in previous 
studies. Sharma et al., (2004) have showed that Gal-3 
was related to the diastolic functions in patients with 
acutely decompensated heart failure in their study. 
Moreover, the myocardial changes in patients with no 
detectable hypertrophy may be also responsible for this 
increase. 
 Increased angiotensin-aldosterone system takes an 
important place in the pathophysiology of HT. Clinical 
and preclinical studies particularly have revealed that 
increased aldosterone causes cardiac hypertrophy and 
fibrosis, plays an vital role in cardiovascular diseases 
and cardiovascular remodeling by increasing arterial 
stiffness (Struthers and Mac Donald, 2004; Young, 
2008). Recent studies have revealed the importance 

of Gal-3 on fibrotic effects of aldosterone. Laurent al., 
(2013) in their study, have determined that Gal-3 was 
necessary in the inflammatory and fibrotic response 
of vascular smooth muscle cells to aldosterone and 
Gal-3 had a key role in vascular fibrosis. Similarly, 
Gal-3 has been shown to play a critical role in renin 
angiotensin aldosterone (RAAS) system by increasing 
salt and water retention in another study (Sherwi et al., 
2012).  This interaction of Gal-3 with RAAS may help 
us understand the mechanism of increased Gal-3 level 
in our study.
 Another reason of the increased Gal-3 level in 
HT patients may be the inflammation. As is known, 
inflammation takes an important place in many diseases 
of cardiovascular system. The relationship between HT 
and many inflammatory cytokines were determined 
in studies conducted in recent years. Gal-3 is also an 
inflammatory marker and Gal-3, released from blood 
vessels other than the heart, plays a systemic role in 
proliferation and inflammation (Yang et al., 2008). 
Gal-3 improves neutrophil-endothelial interaction by 
temporary as a proinflammatory agent (Sato et al., 
2002) and activates multiple cell types involved in 
immune response and inflammation that causes fibrosis 
(Suzuki et al., 2008). Increasing evidence shows that 
inflammatory changes in the vascular system take an 
important place in the pathophysiology of HT. Being 
of Gal-3 a direct mediator of profibrotic pathways and 
the effects of Gal-3 on inflammation may help us to 
understand the increased Gal-3 level in HT patients in 
our study.

Study limitations
Our study population is comparatively small and cross-
sectional study. Larger study population with long-
term follow-up of patients may be suggested for more 
influential statistical data. In addition, lack of assessing 
the relationship between Gal-3 and the parameters 
(microalbuminuria, carotid intima-media thickness 
of the carotid-femoral pulse wave velocity, etc.) that 
show non-cardiac subclinical organ damage is another 
limiting factor.

5. Conclusion
We have found that Gal-3 has increased in patients with 
newly diagnosed hypertension in our study. Moreover, 
we have determined a strong correlation between Gal-3 
level and LVH.  These results indicate that increased 
Gal-3 levels may be a marker in noticing subclinical 
cardiac damage in patients with newly diagnosed HT. 
Mainly, results to be achieved by prospective follow-up 
studies would more explain this topic. 

Nar et al.
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In this study, it was aimed to investigate that whether any change in activity of 
catalase (CAT), superoxide dismutase (SOD), glutathione peroxidase (GSH-Px), 
lipid peroksidase and nitric oxide (NO) over time, and whether any  difference 
between the different doses by giving different doses of aspirin to endothelial 
cells. Endothelial cells (HUVEC) in 24 wells microplates used in this study and 
25, 50, 100, 250, 500, 750, 1000 and 1500 µM aspirin to 2 of 4 wells at each 
row were given, the other 2 wells were included as controls. Accordingly, while 
CAT, SOD, GSH-Px levels and lipid peroxidation were being measured, NO 
release from cell media was observed. The significant differences were not found 
between the baseline (0 hour) CAT, SOD, GSH-Px and lipid peroxidase levels 
measured from lisates that obtained from the cells that different drug doses given 
and controls (p>0.05). Also, CAT, SOD, GSH-Px and lipid peroxidase levels 
at 24 (p>0.05), 48 and 72 hours did not show any difference among different 
drug doses and control (p>0.05). In the control group significant differences 
were found between CAT, SOD and GSH-Px levels measured at 0, 24, 48, 72 
hours (p<0.05, p<0.05 and p<0.05 respectively) but lipid peroxidase activity 
and NO levels showed no difference. Increase in antioxidant enzyme activity 
in the cells that aspirin was not given, caused by raised free radical formation 
due to increase in number of cells by time was observed. Aspirin prevented 
the increase in reactive enzyme activity which increases by time. These results 
suggest that nontoxic doses of aspirin might protect the cells.
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Introduction
Free radicals are molecule or molecular portions that 
carry one or more unpaired electrons in their atomic 

or molecular orbital (Valko et al., 2007). The most 
important free radicals in biological systems are derived 
from oxygen. High doses or redundant reactive oxygen 
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species cause oxidative stress that result in damage of 
biological macromolecules and metabolic dysfunction 
(Singal et al., 1983; Singal et al., 1998). There are 
protective mechanisms against the harmful effects of 
free radicals in the organism. Most studies used anti-
oxidants to modulate side effects which results from 
free radicals production and inflammation (Yapislar 
et al., 2016). Antioxidant mechanisms are assessed by 
measuring the activity of superoxide dismutase (SOD), 
catalase (CAT) and glutathione peroxidase (GSH-Px) 
like enzymes in practice. (Mates et al., 1999, Mates et 
al., 2000; Valko et al., 2007). Lipid peroxidase activity 
is used as a marker of membrane damage caused by 
free radicals.
 Endothelium protects vascular homeostasis by 
providing local maintains that regulate the vascular 
tonus, platelet adhesion, inflammation, fibrinolysis, 
and vascular proliferation. In case of oxidative stress, 
endothelial cells lose their protective phenotype and 
synthesize pro-inflammatory molecules (Kunsch and 
Medford, 1999). Endothelial dysfunction forms the 
cardiovascular risk increases because of its negative 
effects on all of these events (Irani, 2000; Nedeljkovic 
et al., 2003).
 Aspirin treatment is important in heart disease 
caused by vascular problems such as atherosclerosis. 
In addition to the known anti-clotting effects, it was 
shown that aspirin provides protection of the vascular 
endothelium, and therefore, the prevention of occlusive 
cardiovascular and cerebrovascular diseases, and also it 
is very effective on damages developed at the beginning 
of the atherosclerosis (Watala and Gwozdzinski, 1993). 
Based on the clinical data showing that aspirin provided 
improvement of endothelial functions, we designed our 
study to determine mechanisms of this improvement at 
cellular level.
 In this study, by giving different doses of aspirin to 
endothelial cell culture, whether there are any changes 
over time in CAT, SOD, GSH-Px, lipid peroxidase 
and nitric oxide (NO) activities and whether there are 
differences between the different doses are investigated.

2. Methods
The cell culture phase
Human Umbilical Vascular Endothelial Cell (HUVEC) 
provided from the Istanbul University Istanbul Faculty 
of Medicine, Biophysics Department were used in the 
experiments. Cells were cultured in DMEM-F12 raw 
medium (Dulbecco’s Modified Eagle Medium, nutrient 
mixture F12 Ham medium) containing 10% inactivated 
fetal calf serum (FCS), 0.2 mM glutamine, 100 mg/
ml streptomycin, 100 IU/ml penicillin at 370C, under 
5% CO2 and 1 atm pressure. The cells were routinely 
passaged 2 times per week. The cells were used in 
experiments when their densities occupy half of the 
flask surface. 

 1 ml DMEM-F12 raw medium was added to each 
well of the 24-well culture plates and there were two 
wells for each dose. One ml of medium without active 
substance was added to control wells and again there 
were two wells for each dose. HUVEC from the 100% 
living single cell suspension with calculated cell size 
as 1 ml containing 100.000 cells were seeded to each. 
As mentioned above, two wells were used for each 
concentration of active substance, and 0-1, 24, 48, 
72-hour experimental groups were formed for each 
concentration in the experiments.
 A stock solution of 1 M Aspirin was prepared. Final 
concentrations of 25 μM, 50 μM, 100 μM, 250 μM, 500 
μM, 750 μM, 1000 μM and 1500 μM were prepared by 
diluting with culture medium.

Evaluation of the cytotoxic doses
For each concentration of the active ingredient, at 
the end of all periods, cells were photographed under 
an inverted microscope and cytotoxic dose specified 
areas are defined on images. Cytotoxic effect was 
detected by measurement of  3-(4 5-dimethylthiazol-
2-yl)-2 5-diphenyltetrazolium bromide (MTT). 96-well 
microplates were used for this measurement. After 
waiting for 24 hours for attachment of the cells to the 
wells, 100 μl cell suspensions were transferred to each 
well. At the end of the test period, upper medium was 
withdrawn from wells and 100 ml MTT solution was 
added and incubated for 4 h at 37°C and at 5% CO2. 
MTT solution was prepared to be 5 mg/ml dissolved 
in PBS and transferred to a flask by sterile filtration. 
At the end of four hours incubation, MTT solution was 
withdrawn from the wells, 200 ml of dimethyl sulfoxide 
(DMSO) was added to solve formazon crystals formed 
with MTT on wells, immediately after, it was read by 
the 540 nm wavelength microplate reader. The level of 
cytotoxicity was determined by the absorbance value. 
Concentration having 50% cytotoxic effect compared 
to the control was accepted as cytotoxic dose.

Determination of the enzyme activities
Media of experimental groups were removed at the 
end of the incubation period. These media were used 
as the supernatant for NO measurement. The cells 
of which media were removed were taken from the 
attached region. Homogenization of removed cells 
was provided by adding 2 ml lysis buffer and vigorous 
pipetage. The homogenized cells were collected in this 
mixture and centrifuged at 10.000 g for 15 minutes 
at +40C. Supernatants were separated to measure 
enzyme activity. Supernatants stored at -800C until 
measurement. 
 NO production was evaluated by measuring the 
levels of nitrite (NO2) which is a stable product of NO. 
For this purpose, 50 ml supernatant was taken and an 
equal amount of Griess reagent (1% sulfanilamide / 
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naftiletilen diamine dihydrochloride 0.1%/ 2.5% H3PO4) 
was added and measured spectrophotometrically at a 
wavelength of 550 nm. Lipid peroxidation levels defined 
by Varshey and Kale (1990) with thiobarbituric acid 
(TBA) method were measured spectrophotometrically. 
Method based on malondialdehyde (MDA) and TBA 
reactivity which is the aldehyde product of lipid 
peroxidation. Results were expressed as the amount 
of MDA per mg protein. Determination of GSH-Px, 
(Cayman, GSH-Px measurement kit, U.S.A) CAT 
(Cayman, Catalase measurement kit, U.S.A) and 
SOD activities (Cayman, Superoxide Dismutase 
measurement kit, U.S.A) were performed according 
to the manufacturers’ recommendations. The results 
obtained were compared with control. 

Statistical analysis
Continuous variables were expressed as mean ± 
standard deviation. Differences in continuous variables 
between the study and control groups were investigated 
with the Kruskal-Wallis test. Differences in antioxidant 
enzyme activity values within the groups according 
to the time were measured using the Friedman test. p 
values <0.05 were considered statistically significant. 
The “Statistical Package for Social Sciences (SPSS) 
version 15.0 program” was used for statistical analysis.

3. Results
In this study; 2, 25, 50, 100, 250, 500, 750, 1000 and 
1500 µM doses of aspirin were given to endothelial cells 
in 2 of 4 wells in each row of 24 well microplate, and 
the other two wells were used as controls. Accordingly, 
while the CAT, SOD, GSH-Px and lipid peroxidation 
measurements in cell lysates were being performed at 
basal conditions (0 hour), 24th hour, 48th and 72nd hours, 
the release of NO were measured from the cell medium. 
For the measurement of MTT; 25, 50, 100, 250, 500, 
750, 1000 and 1500 µM aspirin doses given to cells 
in three wells of 96 wells microplate 3 wells served as 
control wells. Absorbance measurements were done at 
0, 24th, 48th and 72th hours. 

MTT measurements
The toxic dose level which is determined by decrease 
in absorbance by 50% compared to control group by 
MTT analysis was found as 1500 μM in analysis at 0, 
24th and 72nd hours and it was found as 1000 μM in 48th 
hour analysis (Table 1, Fig. 1).
 Morphologic evaluation of vascular endothelial 
cells to which 25, 50, 100, 250, 500, 750, 1000 and 1500 
µM aspirin were given did not show any visible toxic 
effect between drug groups and controls. The observed 
finding is the better opening of the cells especially in 
higher doses such as 1000 µM and 1500 µM compared 
to lower doses.

Evaluation of the catalase activity
The catalase levels measured at basal (0 hour) conditions 
were not significantly different between the control 
wells and the wells that different dosages of drugs 
were given (p>0.05). Additionally, the catalase levels 
measured at 24th hour (p>0.05), 48th hour (p>0.05) 
and 72nd hour (p>0.05) were not different between the 
control and different dosages of drugs.  

 When the catalase levels measured at 0, 24th, 48th 
and 72nd hours from each well to which 25, 50, 100, 
250, 500, 750, 1000 and 1500 µM drugs given were 
compared, they did not show difference according 
to time (p>0.05). The significant difference was 
determined in catalase levels measured at 0, 24th, 
48th and 72nd hours in control groups to which aspirin 
was not given (p<0.05). The data related to catalase 
activities measured at different time and dosages were 
presented in Table 2 and Figure 2. 

Evaluation of the superoxide dismutase activity
SOD levels measured at basal (0 hour) conditions were 
not significantly different between the control wells 
and the wells that 25, 50, 100, 250, 500, 750, 1000 and 
1500 µM drugs were given (p=0.494). Additionally, the 
SOD levels measured at 24th hour (p>0.05), 48th hour 
(p>0.05) and 72nd hour (p>0.05) were not different 
between the control and different dosages of drugs.  

Demircan et al.

Table 1.  Absorbance values measured in different aspirin 
doses and controls according to time

Dose 0. Hour 24th Hour 48th Hour 72nd Hour
Control 0.394 0.685 1.776 2.157
25 μM 0.333 0.814 1.987 2.246
50 μM 0.332 0.669 1.897 2.266
100 μM 0.231 0.103 1.547 2.357
250 μM 0.222 0.644 1.549 1.437
500 μM 0.418 0.407 1.321 1.749
750 μM 0.257 0.558 1.327 1.484
1000 μM 0.289 0.508 0.857 1.42
1500 μM 0.117 0.187 0.841 0.779

 Fig. 1. Variation of absorbance values according to 
different aspirin doses
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 When the SOD levels measured at 0, 24th, 48th 
and 72nd hours from each well to which 25, 50, 100, 
250, 500, 750, 1000 and 1500 µM drugs given were 
compared, they did not show difference according 
to time (p>0.05). The significant difference was 
determined in SOD levels measured at 0, 24th, 48th 
and 72nd hours in control groups to which aspirin was 
not given (p<0.05). The data related to SOD activities 
measured at different time and dosages were presented 
in Table 3 and Figure 2B.

Evaluation of the glutathione peroxidase activity
The glutathione peroxidase (GSH-Px) levels measured 
at basal (0 hour) conditions were not significantly 
different between the control wells and the wells that 

25, 50, 100, 250, 500, 750, 1000 and 1500 µM drugs 
were given (p>0.05). Additionally, the GSH-Px levels 
measured at 24th hour (p>0.05), 48th hour (p>0.05) 
and 72nd hour (p>0.05) were not different among to the 
control and different dose groups.
 When the GSH-Px levels measured at 0, 24th, 48th 
and 72nd hours from each well to which 25, 50, 100, 
250, 500, 750, 1000 and 1500 µM drugs given were 
compared, they did not show difference according 
to time (p>0.05). The significant difference was 
determined in GSH-Px levels measured at 0, 24th, 48th 
and 72nd hours in control groups to which Aspirin was 
not given (p<0.05) (Fig. 2C). The data related to GSH-
Px activities measured at different time and dosages 
were presented in Table 4.

 Fig. 2. Change of antioxidant enzyme activitiy. 2A: Change of catalase (CAT) activity measured at different drug doses and 
controls by time; 2B: Change of superoxide dismutase (SOD) activity measured at different drug doses and controls 
by time; 2C: Change of glutathione peroxidase (GSH-Px) activity measured at different drug doses and controls by 
time; 2D: Change of lipid peroxidase activity measured at different drug doses and controls by time

A

C

B

D

Table 2.  The catalase activity measured at 0, 24th, 48th, and 72nd hours in different aspirin doses and controls (nmol/min/ml) 
Dosages 0. hour 24th hour 48th hour 72nd hour p value
25 µM (n=2) 4.373 ± 2.295 3.291 ± 0.765 9.953 ± 5.595 6.594 ± 1.899 > 0.05
50 µM (n=2) 3.515 ± 0.073 4.478 ± 0.289 8.105 ± 1.780 10.893 ± 2.176 > 0.05
100 µM (n=2) 2.750 ± 0.000 5.307 ± 3.616 10.926 ± 4.120 13.240 ± 3.379 > 0.05
250 µM (n=2) 2.909 ± 0.615 3.468 ± 0.006 8.865 ± 0.709 11.523 ± 4.172 > 0.05
500 µM (n=2) 3.160 ± 0.000 3.030 ± 0.395 7.977 ± 3.327 4.504 ± 1.583 > 0.05
750 µM (n=2) 2.726 ± 0.350 5.380 ± 0.007 8.193 ± 0.767 16.599 ± 0.193 > 0.05
1000 µM (n=2) 2.750 ± 0.000 3.851 ± 1.557 7.826 ± 1.108 12.230 ± 1.739 > 0.05
1500 µM (n=2) 3.030 ± 0.395 3.477 ± 1.028 41.685 ± 11.504 24.025 ± 12.197 > 0.05
Control (n=16) 3.892 ± 2.409 5.145 ± 2.812 24.496 ± 10.023 25.489 ± 22.013 < 0.05
p value 0.571 0.696 0.249 0.118

Journal of Experimental and Clinical Medicine 33 (2016) 129-137



133

Evaluation of the nitric oxide activity
In the analysis performed at the wells that drugs given 
and control wells in which drugs were not given, the 
quantitative NO activity measurement in significant 
proportion of the samples could not be done because 
of the low level of activity. The analysis of present 
measurements revealed that; The nitric oxide levels 
measured at basal (0 hour) the conditions were not 
significantly different between the control wells and 
the wells that 25, 50, 100, 250, 500, 750, 1000 and 
1500 µM drugs were given (p=0.406). Additionally, the 
NO levels measured at 24th hour (p=0.392), 48th hour 
(p=0.392) and 72nd hour (p=0.416) were not different 
between the control and different dosages of drugs. 

 The analysis of NO activity measurements obtained 
from samples to which different drug dosages given and 
controls to find out whether there was any difference 
between different time intervals could not be done 
because of the lack of data. The data related to NO 
activity measured at different time and dosages were 
presented in Table 5.

Evaluation of the lipid peroxidase activity
The lipid peroxidase levels measured at basal (0 hour) 
conditions were not significantly different between the 
control wells and the wells that 25, 50, 100, 250, 500, 
750, 1000 and 1500 µM drugs were given (p>0.05). 
Additionally, the lipid peroxidase levels measured at 
24th hour (p>0.05), 48th hour (p>0.05) and 72nd hour 
(p>0.05) were not different between the control and 
different dosages of drugs.
 When the lipid peroxidase levels measured at 0, 
24th, 48th and 72nd hours from each well to which 25, 
50, 100, 250, 500, 750, 1000 and 1500 µM drugs given 
were compared, they did not show difference according 
to time (p>0.05). The data related to lipid peroxidase 
activity measured at different time and dosages were 
presented in Table 6 and Figure 2D.

4. Discussion
Oxidative stress that is derived from reactive oxygen 
species causes cardiovascular tissue damage associated 
with cardiac and vascular myocytes. Oxidative stress 
plays an important role in various cardiovascular 
diseases such as atherosclerosis, ischemic heart disease, 

Table 3.  The SOD activity measured at 0, 24th, 48th, and 72nd hours in different aspirin doses and controls (U/ml)
Dosages 0. hour 24th hour 48th hour 72nd hour p value
25 µM (n=2) 0.11026 ± 0.06867 0.15190 ± 0.05561 0.20460 ± 0.15555 0.18910 ± 0.01711 > 0.05
50 µM (n=2) 0.21464 ± 0.10142 0.18601 ± 0.01054 0.20755 ± 0.01441 0.19408 ± 0.01081 > 0.05
100 µM (n=2) 0.10485 ± 0.08803 0.15838 ± 0.03368 0.19597 ± 0.14750 0.16485 ± 0.07177 > 0.05
250 µM (n=2) 0.10149 ± 0.03956 0.17064 ± 0.06477 0.20619 ± 0.00642 0.19199 ± 0.00772 > 0.05
500 µM (n=2) 0.08213 ± 0.01707 0.16235 ± 0.07035 0.18895 ± 0.03768 0.18990 ± 0.36345 > 0.05
750 µM (n=2) 0.11296 ± 0.05007 0.11981 ± 0.00704 0.19185 ± 0.00777 0.21092 ± 0.00533 > 0.05
1000 µM (n=2) 0.17940 ± 0.00339 0.14435 ± 0.04886 0.18885 ± 0.00063 0.19230 ± 0.03295 > 0.05
1500 µM (n=2) 0.14318 ± 0.09604 0.18600 ± 0.03945 0.20408 ± 0.01482 0.17845 ± 0.00063 > 0.05
Control (n=16) 0.14913 ± 0.06912 0.14913 ± 0.06912 0.18193 ± 0.02845 0.20430 ± 0.01358 < 0.05
p value 0.494 0.565 0.566 0.659
SOD: Superoxide dismutase

Table 4.  The GSH-Px activity measured at 0, 24th, 48th, and 72nd hours in different aspirin doses and controls (nmol/min/ml) 
Dosages 0. hour 24th hour 48th hour 72nd hour p value
25 µM (n=2) 0.130285 ± 0.276797 1.164839 ± 4.044800 0.088341 ± 0.771087 0.158243 ± 0.434973 > 0.05
50 µM (n=2) 1.100569 ± 1.055960 0.063526 ± 1.020622 1.354878 ± 0.553523 1.376815 ± 2.687833 > 0.05
100 µM (n=2) 0.829307 ± 2.174858 1.122900 ± 0.810627 -0.065442 ± 0.395426 1.989691 ± 1.799198 > 0.05
250 µM (n=2) -0.250178 ± 0.686040 0.589871 ± 0,229931 -0.052255 ± 0.744080 0.900379 ± 0.105861 > 0.05
500 µM (n=2) -0.245208 ± 0.830400 -0.540780 ± 0.316345 0.815326 ± 1.324688 0.661543 ± 0.790856 > 0.05
750 µM (n=2) 0.163651 ± 0.128836 0.148060 ± 1.093653 1.003614 ± 0.892688 0.972225 ± 0.701923 > 0.05
1000 µM (n=2) 0.046401 ± 0.039542 -0.456900 ± 0.316345 1.919788 ± 2.609826 2.688716 ± 0.296571 > 0.05
1500 µM (n=2) -0.121365 ± 0.158170 0.367952 ± 0.217485 1.500373 ± 1.937598 0.479794 ± 1.680572 > 0.05
Control (n=16) 0.519243 ± 0.821678 0.346849 ± 0.781278 0.633676 ± 1.265019 1.451028 ± 0.89589 < 0.02
p value 0.624 0.513 0.590 0.375
GSH-Px: Glutathione peroxidase

Table 5.  The NO activity measured at 0, 24th, 48th, and 72nd 
hours in different aspirin dosages and controls 
(µM) 

Dosages 0. hour 24th hour 48th hour 72nd hour
25 µM (n=2) 2.350 4.138 3.021 3.759
50 µM (n=2) - - - 3,349
100 µM (n=2) 3.691 3.244 3.244 3.485
250 µM (n=2) 2.126 - - -
500 µM (n=2) 3.468 3.691 3.468 3.622
750 µM (n=2) - - - 3.349
1000 µM (n=2) 3.244 3.691 3.759 3.554
1500 µM (n=2) - - - -
Control (n=16) - - - -
p value > 0.05 > 0.05 > 0.05 > 0.05
NO: Nitric oxide
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hypertension, cardiomyopathy, cardiac hypertrophy, 
and congestive heart disease (Valko et al., 2007). 
Singal et al. (1983) and Hess et al. (1983) showed 
the importance of increased oxygen free radicals in 
pathogenesis of many heart disease in vitro and in vivo 
studies.
 Complications of atherosclerosis are the basis 
of cardiovascular diseases (Singh and Jialal, 2006). 
Endothelial dysfunction is seen in the early stages of 
atherogenesis as well. Damaged endothelial function 
produces even more dangerous results when combined 
with several risk factors. Setting up a ground for 
the long-term atherosclerotic lesions by endothelial 
dysfunction is one of these results, and this condition 
is important in the diagnosis of coronary syndromes. 
(Vogiatzi et al., 2009).
 Aspirin treatment is important in heart diseases 
caused by vascular problems especially atherosclerosis. 
Aspirin treatment is effective in reducing recurrent 
events in patients with one or more of the risk factors 
like hyperlipidemia, hypertension, diabetes and 
smoking, as well as patients who had coronary or other 
vascular events (stroke, peripheral vascular disease).
 Most of the risk factors associated with 
atherosclerosis and cardiovascular morbidity and 
mortality are also associated with endothelial 
dysfunction. Many of the risk factors including 
hyperlipidemia, hypertension, diabetes, and cigarette 
smoking are associated with excessive production of 
reactive oxygen species and increased oxidative stress 
(Hink et al, 2001; Channon and Guzik, 2002 ).
 In this study, aspirin was given to endothelial cells 
in different doses and the changes in CAT, SOD, GSH-
Px lipid peroxidase and NO activities with respect 
to time, and the differences between the doses were 
investigated. The doses of aspirin given to cells were 
determined by MTT assay (McGahon et al., 1995). In 
the MTT analysis, the dose of aspirin leading to 50% 
decrease in absorbance compared to the control group 
was determined as cytotoxic dose. The cytotoxic doses 
were determined as 1500 μM at 0, 24th and 72nd hour 
analysis, 1000 and 1500 μM at 48th hour analysis, 
respectively. In this way, the number of demaged cells 
was evaluated by MTT assay.

 When the CAT, SOD and GSH-Px enzyme activities 
were evaluated; there was a significant increase in 
activity when the enzyme activity results of control 
group at 0 and 24th hours compared to enzyme activity 
48th and/or 72nd hours. The changes in the level these 
three enzyme activities over time measured at the cells to 
which aspirin 25, 50, 100, 250, 500, 1000 and 1500 μM 
given were not statistically significant. A remarkable, 
but not statistically significant increase in CAT activity 
at 48th and 72nd hours was observed only in the cells 
to which 1500 μM aspirin given. Additionally, there 
was no difference between the control and groups to 
which different drug doses given regarding the enzyme 
activities measured at 0, 24th, 48th and 72nd hours.
 Endothelial cell proliferation in cell culture 
over time increases the amount of free radicals in 
the environment and at the same time increases the 
activities of CAT, SOD and GSH-Px enzymes which 
are enzymatic indicators of the reactive antioxidant 
defense. Increased enzyme activity at 72nd hour in the 
control group to which aspirin was not given can be 
explained by this hypothesis. Statistically insignificant 
increase in the CAT activity at the 48th and 72nd hours 
in the cells to which 1500 μM aspirin given can be 
explained by toxic effect of this dose which was 
expected to be protective aspirin dose.
 In control groups, the increase in enzyme activities 
over time suggests that the presence of protective effect 
of aspirin dose which is less than 1500 μM given to 
endothelial cells.
 The basic mechanism of aspirin is inactivation of a 
key enzyme cyclooxygenase resulting in inhibition of 
prostaglandin synthesis. This explains the analgesic, 
anti-inflammatory, antipyretic and inhibition of platelet 
aggregation (Vargaftig, 1978). Our study showing 
the potential beneficial effects of aspirin on oxidative 
processes at cellular level is supported by a large 
number of clinical investigations associated with this 
process. Grosser and Schröder (2003) reported that 
aspirin showed a cell protective effect by protecting the 
endothelial cells from oxidative damage in the presence 
of NO and also Taubert et al. (2004) stated the aspirin 
caused an increased NO secretion from endothelial 
cells and this effect increased the activity of SOD 

Table 6.  The lipid peroxidase activity measured at 0, 24th, 48th, and 72nd hours in different aspirin dosages and controls (µM) 
Dosages 0. hour 24th hour 48th hour 72nd hour p value
25 µM (n=2) 0.44 ± 0.01 0.47 ± 0.01 0.44 ± 0.10 0.38 ± 0.01 > 0.05
50 µM (n=2) 0.69 ± 0.32 0.58 ± 0.27 0.41 ± 0.12 0.68 ± 0.33 > 0.05
100 µM (n=2) 0.54 ± 0.05 0.52 ± 0.08 0.42 ± 0.07 0.40 ± 0.02 > 0.05
250 µM (n=2) 0.51 ± 0.18 0.42 ± 0.03 0.47 ± 0.15 0.56 ± 0.14 > 0.05
500 µM (n=2) 0.47 ± 0.01 0.29 ± 0.10 0.42 ± 0.07 0.50 ± 0.02 > 0.05
750 µM (n=2) 0.44 ± 0.07 0.41 ± 0.02 0.56 ± 0.03 0.51 ± 0.04 > 0.05
1000 µM (n=2) 0.89 ± 0.63 0.52 ± 0.18 0.72 ± 0.07 0.41 ± 0.17 > 0.05
1500 µM (n=2) 0.99 ± 0.30 0.65 ± 0.02 0.52 ± 0.27 0.42 ± 0.22 > 0.05
Control (n=16) 0.51 ± 0.10 0.49 ± 0.12 0.45 ± 0.11 0.53 ± 0.13 > 0.05
p value 0.383 0.362 0.25 0.477
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enzyme which catalyzes the dismutation of superoxide 
radicals.
 In addition to the classical platelet inhibition 
effect of aspirin, it provides the protection of vascular 
endothelium and therefore, it was shown that it is quite 
effective in the prevention of occlusive cardiovascular 
and cerebrovascular diseases and on the damages 
occurred in the beginning of atherosclerosis (Watala 
and Gwozdzinski, 1993).
 Podhaisky et al. (1997) in their study showed 
that oxidative stress is a cardiovascular risk factor 
and an important source of endothelial damage 
during atherogenesis and oxygen radicals released 
by neutrophils and monocytes had direct damage 
to the endothelium. Also they stated that aspirin 
provides endothelial integrity and thus protecting 
the antithrombotic and anti-atherogenic functions of 
endothelium under oxidative stress. Clinical studies 
showed that low-dose aspirin caused endothelium-
dependent arterial relaxation which is the basis of 
vascular homeostasis (Taubert et al., 2004).
 Metal binding property of aspirin is also determined. 
With this feature, it can take the iron ions from the area 
where oxygen radicals formed. Therefore; compared to 
the hydrogen peroxide-dependent cell damage, aspirin 
had been suggested to pretend to be 10 times more 
potent cell protector (Podhaisky et al., 1997).
 There are evidences about the reduction in living 
endothelial cells which exposed to hydrogen peroxide. 
Studies performed with aspirin demonstrated that, 
aspirin (3-30 mol/L) protects cells from cytotoxicity 
in a concentration-dependent manner. This suggested 
that the aspirin has a capacity to protect the endothelial 
cells from harmful effect hydrogen peroxide and also 
has a property of free radical scavenger (Grosser and 
Schröder, 2003).
 The oxygen radicals show reactions with unsaturated 
lipids and initiate the lipid peroxidation reactions on 
membranes. Beside this, free radicals cause oxidation 
of sulfhydryl groups of proteins and the nucleic acids 
strands. Interaction of membrane lipids by free oxygen 
radicals initiates lipid peroxidation chain reactions 
and causes deterioration of the membrane structure, 
increase in the permeability of cell, loss of cellular 
ion gradient and leads to tissue damage (Jackson et 
al., 2002). Lipid peroxidation starts as a chain reaction 
form and generates an uninterrupted source for the free 
radicals that further initiate peroxidation. This self-
perpetuating chain reactions cause irreversible damage 
to the cell membrane. Lipid peroxidation in cell 
membranes causes membrane lipoproteins oxidation 
and a loss of structural integrity and with the entry of 
abnormal ion causes cell death. When this event cannot 
be controlled, chain reactions occur and it causes spread 
of cellular death (Srivastava et al., 1989). As a result, 
cell membranes losses semi-permeable properties. The 

enzyme systems located in the cell membrane fail to 
do transport function. Thus, the intra-and extracellular 
densities of various compounds, inorganic substances 
and electrolytes which enter and exit the cell by using 
the active transport and other transport systems change. 
All these events bring about damage to the cells that are 
difficult to reverse back and this can result in the death 
of the cell (Srivastava et al., 1989).
 The aspirin’s antioxidant effects which reduce 
vascular tone and suppress lipid peroxidation were 
shown at the clinical level (Grosser and Schröder, 2003). 
Associated to this condition, according to the data of 
our study at the cellular level, there was no difference 
in lipid peroxidase activity measured at 0, 24th, 48th and 
72nd hours between control group and the cells to which 
various doses of aspirin given. Moreover, there was no 
change in lipid peroxidase activity over time in both the 
control group and cells to which the different doses of 
aspirin given.
 NO and oxygen radicals production occur 
simultaneously, or a radical type production can be 
accelerated by the effects caused by other radical 
type in pathological conditions (Tabima et al., 2012). 
Immediate removal of H2O2 produced in biological 
systems is required because of the oxidizing properties.  
This task is carried by CAT and GSH-Px which are 
important antioxidant enzymes in cells (Mohazzab-H 
et al., 1999).
 NO synthesized by endothelial cells passes 
through the smooth muscle cells by diffusion and 
activates guanylate cyclase and, increases the level 
of cGMP, causes the smooth muscle relaxation. 
Because the activation of eNOS ends by reduction in 
the concentration of cytoplasmic calcium by calcium 
pumps, eNOS provides a low concentration of NO 
synthesis in a short period of time (Tabima et al., 2012). 
Endothelial cells in culture spontaneously release 
NO which is responsible for a physical and chemical 
stimulation. However, the NO-release is not against to 
acetylcholine, and it is thought that this is caused by 
either loss of acetylcholine receptors or loss of receptor-
effector effect in cell culture (Calver et al., 1993).
 Superoxide radicals in blood vessels are synthesized 
continuously as a constitutive. Thus, superoxide by 
controlling the concentration of NO in blood vessels 
regulates its vasodilator effect. In the case of inhibition 
of SOD enzyme by diethyldithiocarbamate in blood 
vessels, the concentration of superoxide increases ten 
times and NO-dependent relaxation is inhibited. In 
various vascular diseases, by the increased production 
of superoxide, the capacity of SOD enzyme can be 
exceeded and nitric oxide is inactivated by superoxide. 
Thus, the superoxide produced at normal levels 
regulates concentration of NO and its effect, the high 
concentration in pathological conditions both prevents 
functions of NO, and causes oxidative damage by 
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formation of an oxidative type (peroxynitrite) (Wolin, 
1991).
 Endothelium-derived NO plays a role in the 
physiological regulation of blood pressure, blood 
flow and vascular tone in different organs. NO-
release can be induced by various receptor dependent 
(acetylcholine, bradykinin, histamine, and serotonin 
adenine nucleotides) and independent (free fatty acids) 
agonists. Endothelial cells convert physical pressure of 
circulating blood applied to endothelium to biochemical 
signals (Büssemaker et al., 2007).
 The acetyl group of aspirin increases the eNOS 
synthesis and the usefulness (Bulckaen et al., 2008). 
This also indicates that it provides the protection 
of the cell caused by NO. NO like aspirin decreases 
the sensitivity of endothelial cells to H2O2 and other 
oxidizing agents. Both aspirin and NO have long-term 
protective effect on endothelial cells (Grosser and 
Schröder, 2003).
 In this study, the analysis of quantitative 
measurement of NO activity could not be performed 
in some samples from the control cells and cells to 

which aspirin given due to the lack of activity. There 
was no significant difference between the NO levels 
measured at 0, 24th, 48th and 72nd hours from the control 
wells and the wells to which different doses of aspirin 
given. The analysis to show the change in NO activity 
at different time intervals in the control samples and the 
samples to which different drug doses given could not 
be performed due to lack of data.
 The most important limitation of this study is that  
especially the scarcity of examples in different doses of 
aspirin prevented the evaluation of the data such as NO 
and to reach the expected level of significance.
 In conclusion, increase in the activity of antioxidant 
enzymes is caused by production of free radicals in the 
environment due to increased cell number over time 
(after 48 hours) in endothelial cells. This average result 
might lead us to think that administration of aspirin 
doses of 1000 μM or less might have a cell protective 
effect and administration of aspirin doses over 1000 
μM would result in a toxic effect causing reduction in 
the number of cells.
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The risk of atrial fibrillation (AF) development was revealed to be increased in 
patients with end-stage renal disease (ESRD) Elongation of the time of atrial 
electromechanical delay (AEMD) is a famous typical of the atrium. AEMD is a 
risk factor for AF development and it could be associated with chronic kidney 
disease (CKD). The aim of our study is to examine mechanical functions of the left 
atrium (LA) and AEMD times in ESRD. A total of 86 participant, 46 with ESRD 
and 40 as the control group, were included in the study. The demographical and 
laboratory information were documented. Echocardiographic dimensions were 
achieved in all patients. Left atrial mechanical functions and AEMD durations 
were calculated. Demographic and laboratory characteristics of the groups 
were similar except the mean diastolic blood pressure, hemoglobin, creatinine, 
glucose, uric acid, calcium and potassium levels. The echocardiographic 
assessment exposed that the ventricular septal thickness (12.7±1.5 vs. 10.4±1.5, 
p<0.001), posterior wall thickness (12.6±1.6 vs. 10.1±1.9, p<0.001), LA 
dimension (40.9±5.3 vs.34.6±2.6, p<0.001) and diastolic parameters decreased 
in the ESRD group when compared to the control group; also, LA volumes, 
mechanical functions, inter atrial EMD (33.2±9.1 vs. 22.7±7.7, p<0.001), intra-
right-EMD (18.5±7.7 vs. 13.2±6.4, p=0.001) and intra-left-EMD (18.5±7.7 
vs. 13.7±5.7, p=0.002) were also different between groups. (p<0.005) The 
correlation analysis showed that serum ferritin levels were correlated with 
AEMD. We found deteriorated LA functions and elongation in the times of 
AEMD in the ESRD group compared with the control group. Additionally, we 
found positive correlation between ferritin levels and AEMD. This result show 
that AEMD might be used to predict the risk of development of AF in patients 
with ESRD. 
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1. Introduction
Atrial fibrillation (AF) is the most often faced 
arrhythmia in clinical practice and is a major cause of 
ischemic stroke (Go et al., 2001). In some studies, the 
risk of AF development was revealed to be increased 

in patients with end-stage renal disease (ESRD) who 
are in a haemodialysis program (Korantzopoulos 
and Goundevenos, 2009). Also AF was shown to 
increase cardiovascular mortality by complicating 
patients with chronic kidney disease (CKD). Increased 
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atrial electromechanical delay (AEMD) reproduces 
heterogeneity of inter and intra-atrial conductivity and 
is a risk factor for AF development. At this time, AEMD 
may be measured during echocardiography non-
invasively, which produce similar results to invasive 
electrophysiological study (Deniz et al., 2012). 
   Inter-atrial and intra-atrial conduction durations 
were shown to be increased by age and many systemic 
sicknesses such as diabetes and hypertension which 
were exposed to be conventional risk factors for AF 
(Emiroglu et al., 2011); however, effects of ESRD on 
atrial electromechanical functions were not investigated 
adequately. The aim of our study was to evaluate 
AEMD durations measured by echocardiography in 
patients with ESRD.

2. Methods
Study population
A total of 46 patients with Group 1, aged over 18 years, 
who were on a regular haemodialysis program at the 
nephrology clinic of Kırşehir Ahi Evran University. 
Healthy people who were admitted to the cardiology 
outpatient due to any symptom matched for age and sex 
were involved in this study as Group 2. ESRD patients 
getting haemodialysis treatment 3 times a week for at 
least 1 year in our institution. These patients had been 
experiencing an average haemodialysis program (500 
mL/min dialysate flow; 250 mL/min blood flow; 4 
hours of per treatment   session). The study was shown 
in agreement with the ethical principles described by 
the Declaration of Helsinki (Williams, 2008)
 Exclusion criteria of this study were as follows: 
patients having diabetes mellitus (DM), documented 
coronary artery disease (CAD), valvular heart disease 
of moderate severity, myocarditis, pericarditis, 
any cardiovascular drug use, rhythms other than 
sinus, significant valvular heart disease, chronic 
obstructive pulmonary disease, hepatic dysfunction, 
hyperthyroidism.

Investigation planning and measurements: 
Firstly, demographic data of patients who were entitled 
to be involved in the study and signed an knowledgeable 
agreement form were noted. Group 1 examinations 
were conducted on the days when they did not receive 
haemodialysis to get volume standardization.

Echocardiographic evaluation
Echocardiography was achieved by a GE VingMed 
Vivid 7 (GE VingMed Ultrasound, Horten, Norway) 
Parasternal long-axis, short-axis, and apical four-
chamber and two-chamber images were occupied 
and the calculation was completed using M-mode, 
2D, continuous wave Doppler, pulsed wave Doppler, 
and tissue Doppler methods (Quinones et al., 2002). 
Posterior wall (PW) thickness, interventricular septum 

(IVS) thickness, left ventricular end-diastolic diameter 
(LVEDD) and left ventricular diameter (LVESD) 
were considered using M-mode method. The modified 
Simpson method was used to calculate left ventricular 
ejection fraction (EF)

Evaluating left atrial (LA) mechanical functions by 
echocardiography
The LA volumes were intended from the four- and two-
chamber views, using Simpson’s rule. LA maximum 
volume (Vmax) was noted just when the mitral 
valve was opened and LA minimum volume (Vmin) 
was noted just when the mitral valve was closed; LA 
presystolic volume (Vp) was noted at the opening of 
atrial systole p wave on ECG. All LA volumes were 
modified for body surface area (BSA). 
LA emptying functions were intended as follows:
LA passive emptying volume (LAPEV): Vmax-Vp
LA passive emptying fraction (LAPEF): LAPEV/
Vmax
LA active emptying volume (LAAEV) Vp-Vmin
LA active emptying fraction (LAAEF): LAPEF / Vp
LA total emptying volume (LATEV)=Vmax-Vmin
(Aydın et al., 2004).

Interatrial and intraatrial electromechanical delay
All EMD times used to measure interatrial and intraatrial 
electromechanical delay was determined by the tissue 
Doppler imaging (TDI) method and simultaneous 
electrocardiographic rhythm traces. Atrial systole 
was measured to be the A wave (A), which was the 
second negative deviation at diastole. The time interval 
between the start of the P wave in the superficial ECG 
and the highest of late diastolic wave (Am wave) was 
distinct as atrial electromechanical coupling (PA), 
although the measurements were occupied from the 
lateral mitral annulus (lateral PA), septal annulus (septal 
PA), and right ventricular tricuspid annulus (tricuspid 
PA). Interatrial and intraatrial electromechanical delays 
were calculated (Dabrowska-Kugacka et al., 2009):
- Interatrial electromechanical delay (Interatrial EMD): 
Time difference between lateral PA and tricuspid PA; 
and
- Intraatrial electromechanical delay (Intraatrial EMD): 
Time difference between septal PA and tricuspid PA.

Statistical analysis
All data were analysed using SPSS for Windows 
version 15.0 software (Chicago, IL, USA). Categorical 
variables were obtainable as frequencies and 
percentages; continuous variables were expressed as 
means and SD. The normal distribution of continuous 
variables was tested with the Kolmogorov-Smirnov test. 
Continuous variable differences between groups were 
examined by the Mann-Whitney U test. Correlation 
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analyses were performed using Spearman’s coefficient 
of correlation. The comparison of categorical values 
was carried out with the chi-square test. p<0.05 was 
considered significant.

3. Results
Clinical and laboratory findings are revealed in table 
1. There were important differences in mean diastolic 
blood pressure, haemoglobin, creatinine, serum 
glucose, uric acid, phosphor, potassium between the 
groups (p<0.05) (Table 1). Systolic and diastolic 
blood pressures were significantly higher in the ESRD 
group. Echocardiographic dimensions, there were 
significant differences IVS thickness(12.7±1.5mm vs. 
10.4±1.5mm, p<0.001) PW thickness (12.6±1.6mm vs. 
10.1±1.9mm, p<0.001), LA dimension (40.9±5.3 vs. 
34.6±2.6, p<0.001), DT (222.5±44.8 vs. 199.9±28.9, 
p=0.008), IVRT (116.1±18.8 vs. 105.8±12.8, p=0.004), 
E/A ratio (1.0±0.4 vs. 1.2±0.3, p=0.04) and tissue 
Doppler early diastolic flow (0.7±0.2 vs. 0.9±0.2, 
p=0.001) between groups (p>0.05) (Table 2).  

 The LA volume indices are shown in Table 3.  There 
were no significant differences in LATEV, LAAEF, 
LAAEV, LAPEV between the ESRD and Group 2 
(p>0.05). Atrial electromechanical coupling parameters 
at different sites measured via tissue Doppler imaging 
are shown in Table 4. PA lateral (144.1±13.5 vs. 
126.3±10.6, p<0.001), PA septal (129.4±13.1 vs. 
116.8±9.7, p<0.001), PA tricuspid (110.9±10.9 vs. 
103.1±9.1, p=0.001), IA-EMD (33.2±9.1 vs. 22.7±7.7, 
p<0.001), IRight-EMD (18.5±7.7 vs. 13.2±6.4, 
p=0.001) and ILeft-EMD (18.5±7.7 vs. 13.7±5.7, 
p=0.002) durations were significantly longer in the 
ESRD group than in the control group  There was a 
significant correlation between ferritin levels and 
AEMD durations (Fig. 1).

4. Discussion
In this study, we observed deterioration of LA 
mechanical functions and increase of AEMD durations 
in patients with ESRD in comparison to the Group 
2. Also, we detected a correlation between AEMD 
durations and serum ferritin levels.
 Patients with ESRD were shown to have a higher 
risk of cardiac arrhythmias and sudden cardiac death 
in previous studies. About half of cardiovascular 
deaths of patients with ESRD are due to cardiac 
arrhythmias and sudden death (Chan et al., 2010). 
Furthermore, to the pro-arrhythmogenic effect of 
HD, increasingly decreasing kidney functions cause 
electrolyte imbalance. Similarly, coronary artery 
disease, hypertension, heart failure and ventricular 
hypertrophy, which are seen often as co-morbidities 
with ESRD, contribute to development of arrhythmias. 
AF is the most often seen arrhythmia in daily practice, 

Table 1.  Baseline clinical and laboratory characteristics of 
study population and comparison between groups 

Group 1
(n=46)

Group 2
(n=40) p value

Age (years) 57.6 ± 13.6 52.8 ± 8.9 0.061
Male sex % (n) 21 22 0.387
Mean systolic blood 
pressure (mmHg) 121.7 ± 20.0 117.3 ± 12.2 0.221

Mean diastolic blood 
pressure (mmHg) 77.3 ± 13.4 70.9 ± 9.9 0.015

Hemoglobin (g/L) 10.9 ± 1.2 14.1 ± 1.4 <0.001
White blood cell (103 µL) 7.4 ± 2.8 6.6 ± 1.8 0.146
Creatinine (mg/dL) 7.9 ± 2.5 0.8 ± 0.1 <0.001
Serum glucose (mg/dL) 106.2 ± 30.8 87.2 ± 8.7 <0.001
Uric acid (mg/dL) 6.4 ± 1.1 4.7 ± 1.1 <0.001
Phosphor (mg/dL) 5.1 ± 1.3 3.5 ± 0.6 <0.001
Calcium (mg/dL) 8.9 ± 0.7 9.1 ± 0.3 0.278
Potassium (mmol/IL) 4.8 ± 0.6 4.3 ± 0.3 <0.001

Table 2.  Conventional echocardiographic parameters and 
Comparison Between Groups

Group 1
(n=46)

Group 2
(n=40) p value

IVS thickness (mm) 12.7 ± 1.5 10.4 ± 1.5 <0.001
PW thickness (mm) 12.6 ± 1.6 10.1 ± 1.9 <0.001
LVEDD (mm) 46.1 ± 4.9 46.9 ± 4.6 0.436
LVESD (mm) 30.7 ± 4.8 31.6 ± 4.3 0.476
LA dimension (mm) 40.9 ± 5.3 34.6 ± 2.6 <0.001
LVEF (%) 58.0 ± 9.0 59.9 ± 5.8 0.256
DT (ms) 222.5 ± 44.8 199.9 ± 28.9 0.008
IVRT (ms) 116.1 ± 18.8 105.8 ± 12.8 0.004
E (m s–1) 0.71 ± 0.2 0.79 ± 0.18 0.121
A (m s–1) 0.76 ± 0.22 0.69 ± 0.11 0.076
E/A 1.0 ± 0.4 1.2 ± 0.3 0.040
E’ 0.7 ± 0.2 0.9 ± 0.2 0.001
IVS: Ventrıcular septal thickness; PW: Posterior wall thickness; 
LVEDD: Left ventrıcular end-diastolic dimension; LVESD: Left 
ventrıcular end-systolic dimensions; LA: Left atrium; LVEF: Left 
ventrıcular ejection fraction; E: Early diastolic flow; A: Atrial 
contraction signal; DT; Deceleration time; IVRT: Isovolumetric 
relaxation time; E’: Early tissue doppler flow

Table 3.  LA Electromechanical Functions and Compari-
sion Between Groups

Group 1
(n=46)

Group 2
(n=40) p value

LA Vmax (mL m²) 44.9 ± 14.7 34.9 ± 6.6 <0.001
LA Vmin (mL m²) 23.5 ± 8.5 15.9 ± 4.3 <0.001
LA Vp (mL m²) 33.0 ± 10.9 24.9 ± 4.5 <0.001
LA EF (%) 47.5 ± 8.1 53.8 ± 10.4 0.002
LATEV (mL m²) 21.5 ± 7.8 19 ± 5.9 0.108
LAAEF (%) 28.8 ± 8.1 36.1 ± 10.1 <0.001
LAAEV(mL m²) 9.5 ± 3.9 8.9 ± 3.0 0.505
LAPEF (%) 26.3 ± 6.9 30.7 ± 10.5 0.024
LAPEV(mL m²) 11.9 ± 5.6 10.9 ± 4.6 0.346
LA Vmax: Left atrium maximum volume; LA Vmin: Left atrium 
minimum volume; LA Vp: Left atrium volume before atrial systole; 
LAEF: Left atrium ejection fraction; LATEV: Left atrium total 
emptying volume; LAAEF: Left atrium active emptying fraction; 
LAAEV: Left atrium active emptying volume; LAPEF: Left 
atrium passive emptying fraction; LAPEV: Left atrium passive 
emptying volume
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it increases the risk of stroke five times (Hart, 2000).  
The risk of AF is known to be increased in patients with 
ESRD. Alvaro et al. (2011)  have followed up 10358 
patients for a mean duration of 10.1 years in their ARIC 
study and detected a strong association between CRD 
and AF, independent of other risk factors. Winkelmayer 
et al (2011) have found a two-fold increase in one-
year mortality in patients with AF in their study on 2.5 
million patients with HD (38.9% vs. 19.3%). Defining 
the risk factors causing atrial fibrillation (AF) are very 
important for decreasing the morbidity and mortality. 
In addition to conventional risk factors such as 
diabetes, hypertension, a number of echocardiographic 
and clinical factors were found in recent years (To et 
al., 2007), but some of these techniques are not suitable 
for clinical practice, as they are invasive. P wave 
dispersion at ECG and dimension of LA dilatation at 
echocardiography have low prognostic value. AEMD 
durations measured echocardiographically, which 

were technologically advanced recently are used in 
determination of AF risk and these were revealed to be 
correlated with invasive methods. 
 The effect of ESRD on AEMD was investigated in 
few studies. In the study by Karavelioğlu et al. (2014), 
atrial electromechanical coupling times were shown 
to be increased in haemodialysis patients, and also 
left atrial diameter and left ventricular end-diastolic 
pressures were found to be associated with AEMD 
durations. In the study by Tekcea et al. (2013) AEMD 
durations which were shown to be increased in patients 
with ESRD before haemodialysis were shown to 
decrease after dialysis, and dialysis was found to have 
positive effects not only on structural remodelling, but 
also on electrical remodelling. In a study by Turkmen 
et al. (2015) increased left intra-atrial EMD time in 
patients with HD was found to increase 2-year mortality 
due to combined cardiovascular events and all-cause 
mortality.
 It was shown that ESRD affects LA mechanical 
functions in studies and various mechanisms were 
proposed. The risk of HT development is increased 
in patients with CKD and these patients have weaker 
blood pressure control (Sarnak et al., 2003). CKD 
likewise activates the renin, angiotensin, aldosterone 
system, which cause atrial fibrosis and electrical 
remodelling (Siragy and Carey, 2010). The cause of 
deteriorated LA mechanical functions and increased 
AEMD durations in patients with ESRD may originate 
from interrelations between these various mechanisms 
mentioned above. 
 Another interesting point in the present study, is the 

Table 4.  Electrocardiographic and tissue Doppler echocar-
diographic findings

Group 1
(n=46)

Group 2 
(n=40) p value

PA Lateral (ms) 144.1 ± 13.5 126.3 ± 10.6 <0.001
PA Septal (ms) 129.4 ± 13.1 116.8 ± 9.7 <0.001
PA Tricuspid (ms) 110.9 ± 10.9 103.1 ± 9.1 0.001
IA-EMD (ms) 33.2 ± 9.1 22.7 ± 7.7 <0.001
IRight-EMD (ms) 18.5 ± 7.7 13.2 ± 6.4 0.001
ILeft-EMD 18.5 ± 7.7 13.7 ± 5.7 0.002
PA: Time interval from the on set of the P-wave on the surface 
ECG to the peak of the late diastolic wave (A wave); IA-EMD: 
Inter-atrial electromechanical delay; IRight-EMD: Intra-right 
electromechanical delay; ILeft-EMD: Intra-left electromechanical 
delay

 Fig. 1. Correlation graphs of atrial electromechanical delays with Ferritin levels
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correlation between serum ferritin levels and AEMD 
durations. It is known that oral and intravenous iron 
treatment are given to dialysis patients for optimal 
response to human erythropoietin treatment. However, 
long-term iron treatment may cause oxidative stress, 
and inflammatory effects may disturb endothelial 
functions (Borawski et al., 2004) and iron was revealed 
to increase oxidative stress, thus producing deterioration 
in endothelial functions in disorders for example ESRD 

and thalassemia, in which iron load is increased (Bishu 
and Agarwal, 2006). The standing of inflammation in 
AF development was revealed in many illnesses where 
there is systemic inflammation. Also, iron overload 
in which primary and secondary hemosiderosis may 
also be seen, increases inflammation. The cause of 
the correlation between ferritin and AEMD durations 
may be due to increased iron levels affecting atrial 
conduction.
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Dysfunction of arteriovenous fistulae (AVF), which result from peripheral or 
central venous occlusive illness, occurs very often in haemodialysis patients. 
In therapy, endovascular open procedures are prefered. Our study illustrated 
the clinical success of percutaneous transluminal angioplasty (PTA) for the 
treatment of these patient. A retrospective analysis was applied on patients 
presenting during a 2-years term with haemodialysis failure and ipsilateral 
arm swelling coherant with peripheral and/or central venous stenosis. PTA was 
performed as clinically and angiografically indicated. Technical success of PTA 
was defined less than 30% residual stenosis and clinical success was illustrated 
by resolution of pain and edema along with preservation of the AVF. Our study 
shows a subgroup of 26 patients that presented with symptomatic peripheral 
or central venous occlusive disease. Mean follow-up was 12.4 months (range, 
3-24 months). PTA was successful in 26  patients 11 of whom were with central 
lesions and 15 of whom were with peripheral lesions. We were stated for central 
lesions PTA had a priority patency rates of 81.8%, 60%, 37.5%  and supported 
primary patency rates of  90.9%, 70%, 62.5% at 3, 6, 12 months. For peripheral 
lesions, primary patency rates of 86.7%, 78.5%, 66.6% at 3, 6 and 12 months 
and assisted primary patency rates of 93.3%, 85.7% and 75%, separately. PTA 
for central and peripheral venous stenosis is be a successful and safe procedure 
in hemodialysis patients. In patients with lesions that are responsible for dilation, 
continuous functional access in the affected extremity is sustained, especially 
for patients with peripheral venous stenosis.
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1. Introduction
In patients with end-stage renal disorder, vascular access 
stays the Achilles’ heel of maintenance haemodialysis 
(Tang et al., 1998). Adequate arterial influx and venous 
outflow is important for appropriate function of 
hemodialysis access in chronic haemodialysis patients 
(Aytekin et al., 2004). Dysfunction of arteriovenous 

fistulae and grafts appears frequently in haemodialysis 
patients and significantly makes contribution to 
morbidity and hospitalization in the dialysis population 
(Windus, 1993). There are countless etiologies of 
symptomatic lesions; however, they most commonly 
conclude from prolonged central venous catheterization 
in the setting of end-stage renal illness and ipsilateral 
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arteriovenous fistula (AVF). The effect of stenoses in 
these patients has been reported to be as high as 50% 
(Hernandez  et al., 1998).
 Stenosis or obstruction of a draining vein of 
a functioning vascular access can cause venous 
hypertension with associated pain, incapacitating 
swelling, and even ulceration (Mcnally et al., 1987). In 
therapy for symptomatic peripheral or central venous 
occlusive disease, endovascular open procedures are 
prefered. Surgical approaches need general anesthesia 
and has a high surgical morbidity in an end-stage renal 
disease setting. In addition, patency rates have not been 
significantly better than with endovascular techniques 
and extensive reconstructions might not be reasonable 
in a group of patients with multiple comorbidities 
(Wisselink et al., 1993; Bhatiai et al., 1996; Kalman et 
al., 1998). 
 At our institution, peripheral/central venography 
and percutaneous transluminal angioplasty (PTA) 
are used regularly for diagnosis and treatment of 
symptomatic venous stenosis or obstruction in 
hemodialysis patient. Our study was undertaken to 
describe the clinical success of PTA for the treatment of 
symptomatic venous stenosis or obstruction and failing 
AVF associated with significant and disabling upper-
extremity edema.

2. Materials and methods
The study was performed under the recommendations 
of World Medical Association Declaration of Helsinki. 
A retrospective analysis was performed of patients 
presenting with hemodialysis for two years  (between 
january 2014 and december 2015), prolonged 
posthemodialysis bleeding, difficult needle cannulation 
of the access, or ipsilateral arm or neck swelling 
appropriate with peripheral and/or central venous 
stenosis or occlusion. Patients underwent upper-
extremity and central venography, and these patients 
with at least one peripheral or central venous lesion 
were involved. 
 All medical records were revised for demographic 
and clinical data. Details of the interference  were gained 
by a review of the operative reports and angiograms 
(Fig. 1). Central veins were defined as the axillary vein, 
subclavian vein, brachiocephalic vein, or superior vena 
cava. The location of the lesion and severity of stenosis 
were noted in Table 1.
 Our actual standard is two or more inflations 
for 40 to 60 seconds with systemic heparinization 
(5000 IU heparin, intravenously) prior to balloon 
inflation. Technical success of PTA was defined by 
completion venography in two views from different 
angles demonstrating less than 30% residual stenosis 
and clinical success was illustrated by resolution of 
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 Fig. 1. Succesful PTA of Obstructed Cephalic venous. A: Thrombosed 95% stenosis, with marked chollaterals; B: First PTA 
procedure; C: Diminished chollaterals after first PTA; D: Second PTA procedure by bigger than peripheric ballon;    
E: Technical success; PTA: Percutaneous transluminal angioplasty
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pain and edema along with preservation of the AVF. 
Primary patency was defined as the interval from the 
time of intervention until thrombosis or the time of 
measurement of patency. Assisted primary patency was 
defined as the lack of occlusion of the vessel after the 
primary intervention but containing any interventions 
to treat restenosis.
 Patients were evaluated during routine follow-
up with clinical success defined by an improvement 
in symptoms. The duration of the symptom-free 
period was decided from patient history and physical 
examination. In cases of an ipsilateral AVF, the status 
of the fistula was taken note at each time point. Failure 
was defined by recurrence of symptoms that lead to 
repeat venography and PTA. Generally, patients were 
released on the day of the procedure after clinical 
evaluation. Long-term anticoagulation or antiplatelet 
therapy was not prescribed.

3. Results
Seventy-seven patients underwent venography during 
the study term. The current study shows a subgroup of 
26 patients presented with symptomatic peripheral or 
central venous occlusive illness defined by hemodialysis 
failure, prolonged posthemodialysis bleeding, difficult 
needle cannulation of the access, or ipsilateral arm or 
neck swelling. Follow-up was available for each treated 
patient with an average of 12.4 months (range, 3-24 
months). There were 10 men and 16 women with an 
average age of 54.1 (range 20-75) years. In all patients, 
there was an ipsilateral arteriovenous fistula. No patient 
in the current study had a past of pacemaker insertion.
 All procedures were performed percutaneously. 
There were 11 lesions on the right and 15 on the left. 
The position of the lesion and severity of stenosis, 
eleven of which central and fifteen of which peripheral 
in venous, were noted in Table 1. The degree of stenosis 
was greater than 75% in all cases.  
 Initial percutaneous angioplasty was technically 
successful in 26 patients, 11 of whom were with central 
lesions and 15 of whom were with peripheral lesions. 
After PTA, we repeated the same process with a bigger 
size ballon in eight cases of which resudial stenous was 
more than 30%. In these eight cases, resudial stenosus 
decreased below 30%. There were no procedure-related 
complications at the access site, venous perforations, or 
deaths. 

 In all of the patients with succesful PTA, edema in 
arm and increased venous pressure were improved. 
PTA procedure was performed to patients with repeated 
semptoms during follow-up. We were reported for central 
lesions PTA and peripheral lesions PTA in table 2.

4. Discussion
In chronic hemodialysis patients with AVF, stenosis 
or occlusion of the central and/or peripheral veins 
that concludes in considerable edema of the arm is a 
formidable problem because it very often necessitates 
closing the vascular access, which is sometimes the last 
one available (Moriniere et al., 1997). The primary aim 
in this setting is to assure symptomatic relief for the 
patient while maintaining function of the associated 
AVF when present (Bhatiai et al., 1996). 
 Percutaneous interventional technique can be done 
under local anesthesia, is well-tolerated by the patient, 
and is associated with shorter hospitalization time than 
surgery. As long as surgical repair techniques result 
in significant morbidity, percutaneous interventional 
techniques have been widely used in the management 
of stenosis or occlusion of the symptomatic central and/
or peripheral veins. PTA has seen to be an effective, 
safe, and comparatively inexpensive procedure with a 
high technical success rate (Glanz et al., 1987; Ingram 
et al., 1988). Stent solely should be deployed when in 
response to failed PTA, or when there is quick restenosis 
or vessel perforation but never as an initial therapy. 
 In our study, we present 77 consecutive patients 
with eleven of which central and fifteen of which 
peripheral venous stenosis or occlusion and an average 
follow-up of 12.4 months. Most studies in literature are 
concerned with the treatment of central venous lesions 
in haemodialysis patient. Different from these studies, 
our study consisted of two groups one of them with 
central venous lesions and other group with peripheral 
venous. For central lesions PTA had a primary patency 
rate of 81.8% at three months, 60% at six months, and 
37.5% at 12 months. Assisted primary patency rates 
were better, with an improvement to 90.9% patency 
at three months, 70% at six months and 62.5% at 12 
months. And for peripheral lesions PTA had primary 
patency rates of 86.7%, 78.5% and 66.6% at three, 
six and 12 months and assisted primary patency rates 
of 93.3%, 85.7% and 75%, respectively. However, to 

Table 1.  Location of lesions and severity of stenosis

Location n=26 Mean  % Stenosis 
Range

Brachiocephalic vein 2 (7.6%) 83 ± 10 (75-90)
Subclavian vein 6 (23.0%) 84 ± 7 (75-95)
Axillary vein 3 (11.5%) 90 ± 5 (85-95)
Cephalic vein 7 (26.9%) 86 ± 7 (80-100) 
Basilica vein 5 (19.2%) 86 ± 10 (75-100)
Median cubital vein                             3 (11.5%) 85 ± 5 (80-90)

Table 1.  Patency rates of central and peripheral lesions
3 month 6 month 12 month

Central Lesions PTA
Priority patency rate 81.8% 60% 37.5%
Assisted priority patency rates 90.9% 70% 62.5%
Peripheral Lesions PTA
Priority patency rates 86.5% 78.5% 66.6%
Assisted priority patency rates 93.3% 85.7% 75%
PTA: Percutaneous transluminal angioplasty
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achieve better assisted primary patency rates, multiple 
interventions were needed. In our study, primary 
patency rates and assisted primary patency rates of 
peripheral lesions were better than of central lesions. 
Because of the high frequency of elastic recoil, the 
recurrence rate for central venous lesions after PTA 
was higher than that for peripheral lesions (Scott et 
al. 2004). So, during follow-up central venous lesions 
needs more interventions after initial PTA. 
 Oderich et al. (2000), Haage et al. (1999), used PTA 
+ stent as an initial treatment of central venous stenosis 
or occlusions. Oderich et al. (2000), presented 40 
central venous obstructions that were treated with 50 
stents. Over a mean follow-up of 16 months, primary 
patency rates of 27% and 9% one and two years and 
secondary patency rates of 71% and 39%, respectively 
were reported. Another series by Haage et al. (1999), 
evaluated 50 patients who experienced stent placement 
as the primary cure for central venous obstruction. 
They reported primary patency rates of 56% and 28% 
at 1 and 2 years, respectively. 
 But we are agree with Scott et al. (2004) used PTA 
treatment of central venous stenosis or occlusions 
and Glanz et al. (1987) used percutaneous trans 
venos angioplasty (PTVA) treatment of central and 
peripheral venous lesions. Scott et al. (2004) presented 
35 central venous stenoses that were treated with PTA. 
Transvenous angioplasty had a primary patency rate 
of 85% at 30 days, 55% at six months, and 43% at 
one year. Assisted primary patency rates were better, 
with an improvement to 80% patency at one year and 
64% at two years. Glanz et al. (1987) performed PTA 
to hemodialysis patients with stenosis or occlusion 
of the central and/or peripheral veins that concludes 
in considerable edema of the arm, reported an initial 
success rate of 82% and six, 12-month primary patency 
rates were 57%, 45%, respectively. 
 The results of our study, like Scott and Glanz studies 
are similar to the Oderich and Haage studies, without 

the use of stents. Disadvantages of stent placement 
consist of potential collateral vein obstruction, 
shortening and migration of the stent (Verstanding et 
al., 2003), infection (Pruitt et al., 2002), and the loss 
of outflow in the extremity if the stent should fail. 
The SIR guidelines do not recommend the routine use 
of stents to avoid restenosis and state that the role of 
stents has yet to be fully defined (Aruny et al., 1999). 
Three prospective randomized studies have found that 
stent placement does not provide an advantage over 
successful angioplasty (Beathard, 1993; Quinn et al, 
1995; Hoffer et al., 1997). 
 Owing to the negative consequences of central 
and peripheral venous stenosis, catheterization of the 
central and peripheral veins should be avoided when at 
all possible. Even when stents were placed for stenosis 
after failed balloon angioplasty, the primary patency 
was never the same as that for successful balloon 
angioplasty alone. Thus, we reccommend improving 
the success rate of balloon angioplasty and reducing the 
use of stents. Furthermore, more reinterventions may 
be needed to maintain secondary patency compared 
with balloon angioplasty alone. 
 The present study had some study limitations. 
This article lie inherently in the design of the study 
and the present study was limited by the small patient 
population, particularly in the subgroups, and by its 
retrospective design. Further studies with large group 
of patients are needed to make correct decision. 
 Finally PTA for central and peripheral venous 
stenoses appears to be a successful and safe procedure 
that is effective and enhances in  hemodialysis 
patients.Succesfuly intervention is achieved only with 
surveillance and repetitive interventions, but it seem 
to be devoid of major morbidity. In patients who had 
successfully intervention, especially for patients with 
peripheral venous stenosis is maintained continuous 
functional access in the affected extremity.
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Three-pins head holder device has been safely used for many years in many 
neurosurgical procedures for providing 3-point rigid cranial fixation. Equal 
impingement of pins ensures firm skull positioning and fixation after carefully 
positioning of skull pins around the vessel free areas. The raw data of the 
three-dimensional computerized tomography angiography (3D-CTA) obtained 
from the patients with subarachnoid hemorrhage were transferred to computer 
and recorded in a software program. This software program created three-
dimensional images of skull using previously transferred raw data with volume 
rendering technique. Safe areas for pins placement, in terms of vessel-free areas, 
were determined using three-dimensional volume rendering angiography of the 
skull. The study group consists of 53 (27 female and 26 male) patients. The mean 
age of the patients was estimated as 57.9±9.7 years. Branches, distribution and 
critical anastomosis of the superficial temporal artery were also determined. In 
the other way, the course of the posterior auricular and occipital artery ascending 
along the external surface of the mastoid bone was also detected in all cases.  
In the patients underwent surgery for intracranial aneurysm, using of three-
dimensional volume rendering angiography may be used in the determination 
of vessel-free areas of the external surface of the scalp during the placement of 
three-metallic pins of head holder device. 
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1. Introduction
Three-point metallic head fixation device has been 
safely used by neurosurgeons for many years in many 
neurosurgical procedures including cerebral, cervical 
and upper thoracic regions in the stabilization and 
fixation of the head (Yasargil, 1994; Lee and Lin, 
2010; Kuruoglu et al., 2015a; Kuruoglu et al., 2015b; 
Kuruoglu et al., 2015c). It was originally invented and 
developed by FH Mayfield in collaboration with G 
Kees, a talented medical artist (Tew, 1982).

 Neurological surgeon should fix the three-pins 
device with accurate positioning and proper pressure in 
order to prevent neurovascular injury during the surgical 
procedures. The pins of the device should be placed to 
the vessel-free areas in the skull. Moreover surgeons 
repeatedly check and confirm the immobilization 
of the connection parts in the avoiding of potential 
complications (Lee et al., 2009).
 In this study, the feasibility of the using of three-
dimensional volume rendering angiography in the 
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determination of vessel-free areas of the scalp in the 
patients underwent intracranial aneurysm surgery 
during the placement of three pins metallic head fixation 
device was evaluated and literature was reviewed.

2. Materials and methods
Any additional radiological examination providing 
a drug was performed to the patients for this study. 
The patient population included the cases that were 
brought to our neurosurgery department because of 
subarachnoid hemorrhage, and further decided to 
perform a 3D-CTA for cerebral aneurysm evaluation. 
The raw data of the 3D-CTA were transferred and 
recorded to a computational software database. 
The purpose of performing 3D-CTA was only the 
examination of the intracranial vascular pathology 
after the insult of subarachnoid hemorrhage. Some 
part of these raw data were used for examination 
of the three dimensional vascular anatomy of the 
scalp by using three-dimensional volume rendering 
angiography. Imaging data were stored in digital 
imaging and communications in medicine (DICOM) 
format and subsequent analyzed with imaging software 
to convert into the three-dimensional volume rendered 
neurovascular images.
 Three-dimensional images of the head were 
evaluated in terms of general shape, distribution, 
location, critical anastomosis, and variations of the scalp 
vasculature in the determination of vessel-free areas for 
three-pins placement before the aneurysm surgery. The 
distance of the frontal and parietal branches of the STA, 
posterior auricular and occipital artery was estimated 
in according to medial epicanthus and the pinna. The 
types of the variations of the superficial temporal 

artery including frontal and parietal branches were also 
evaluated. According to measured values, vessel-free 
areas were marked on the model testing with three-
pins head fixation device (Fig. 1, 2). The distance of 
the safe zone from the pinna and the medial epicanthus 
were estimated and marked on the patient’s skull before 
applying of the three-pins head holder (Fig. 3, 4, 5). 
The distance of the safe zone from mastoid tip and 
pinna was estimated in the occipital region (Fig. 6).

3. Results
The study group consisted of 53 (27 female and 26 male) 
patients. The mean age of the patients was estimated as 
57.9±9.7 years. Any additional radiological procedure 
and/or drug were performed to any patient for this 
study. The purpose of the radiological examination 
of the patients was only diagnosing and examining 
of their own disease. The radiological images from 
this examination were retrospectively transferred 
to a computer. Three-dimensional imaging of scalp 
vasculature was created with 3D-Volume Rendering 
Technique by using OsiriX MD software program.
 Normal arterial vascular anatomy was found in 28 
(52.83%) of the cases. Remaining 23 (47.17%) of the 
cases had some variations. The common variations 
were found as frontal branch duplication, parietal 
branch duplication, and frontal and/of parietal branch 
re-bifurcations. Distorted vascular anatomy was found 
in 23 (47.17%) of the patients. The most frequent 
distortion was the fusiform dilatation of STA in the 
cases with intracranial aneurysm. 
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 Fig. 1. This figure shows the application of three-pins 
head holder to the frontal area in a model 
before the operation (PB: Parietal branch; 
STA: Superficial temporal artery, FB: Frontal 
branch; TPHD: Three-pins head holder device)

 Fig. 2.  This figure shows the application of three-pins 
head holder to the occipital area in a model 
before the operation (TPHD: Three-pins head 
holder device, PAA: Posterior auricular artery, 
OA: Occipital artery; PB: Parietal branch; 
FB: Frontal branch)
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4. Discussion
Mayfield-Kees three-point head fixation device has 
been used successfully and safely in neurosurgical 
operating theatre for many years. It is simple to use 
and offer safe fixation of the head during surgery 
(Yasargil, 1994). Slipping of the device pins, infection, 
air embolism, penetration through the cranium, and 
epidural hematoma puncturing major scalp vessels, 
were reported in seldom cases (Yasargil, 1994; Lee 
et al., 2009; Lee and Lin, 2010). It consists of a basic 
unit, swivel adapter, and the three-point head holder. 
The pins should always be positioned on the cranium in 
areas not covered by muscle. 
 Regardless whether neurosurgeon uses the 
Mayfield, Gardner, Sugita, or any variations, several 
methods should be taken into account in the avoiding 
or reducing the complications related with the pins 
(Yasargil, 1994). Using sterile technique, cleaning of 
the area with shampoo before procedure, application of 
large amount of betadine, adjuvant antibiotic treatment, 
using sterile pins will reduce the infection rates. The 
tension of the pins should be checked by hand, and 
should insert at approximately 90 degrees to the scalp 
in order to avoiding slippage. If the patient is positioned 
in supine, the single prong should be placed just above 
the mastoid, and double arm should be positioned at the 
temporalis insertion line. For the avoiding of large scalp 

vessel puncturing, in the patients underwent aneurysm 
surgery, the images obtained from three-dimensional 
volume rendering angiography may be used to detect 
the vessels.          
 The volume rendering technique may be used in 
the three-dimensional evaluation of some anatomical 
structures such as the superficial temporal and artery, 
arterial branching and vascular variations, the extension 
of the temporal muscle, and the thickness of the skull. 
Volume rendering technique is a group of modalities in 
the converting of two-dimensional images to the three-
dimensional images (Drebin et al., 1988; Calboun et 
al., 1999; Tomandi et al., 2006). The two-dimensional 
images acquired by a computerized tomography and 
magnetic resonance imaging are used to create the 
volume rendered images (Drebin et al., 1988; Calboun 
et al., 1999; Hwang et al., 2011). In this study, we 
used OsiriX software program for volume rendering 
technique to create three-dimensional images of the 
feeder arteries of the scalp.

 Three-dimensional viewer provides modern 
rendering modes such as multiplanar reconstruction, 
surface rendering, volume rendering, and maximum 
intensity projection. In the present study, we used 
OsiriX software in the processing of DICOM images. 
This software may show the basal cerebral arteries and 
skin feeders together with the bone muscle structures 
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 Fig. 3.  This figure shows the safe areas in a patient 
with normal vascular anatomy (A1: Safe area 
on the parietal area; A2: Safe zone on the 
frontal area; PB: Parietal branch; FB: Frontal 
branch; P: Pinna; ZAr: Zygomatic arch; ME: 
Medial epicanthus; a: The distance from pinna 
to parietal safe zone; b: The distance from 
medial epicanthus to parietal safe zone; c: 
The distance from pinna to frontal safe zone;          
d: The distance from medial epicanthus to 
frontal safe zone)

 Fig. 4.  This figure shows the safe zones in a patient with 
the variations of the scalp vasculature (A1: 
Safe area on the parietal area; A2: Safe zone 
on the frontal area; PB: Parietal branch, FB: 
Frontal branch; P: Pinna; ZAr: Zygomatic 
arch; ME: Medial epicanthus; a: The distance 
from pinna to parietal safe zone; b: The 
distance from medial epicanthus to parietal 
safe zone; c: The distance from pinna to 
frontal safe zone; d: The distance from medial 
epicanthus to frontal safe zone)
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of the head. Using of this technique in the cases with 
aneurysmal subarachnoid hemorrhage can give useful 
knowledge about the shape, distributions, branching, 
diameter and location of the extra-cranial skull arteries. 
Location of the arteries can be used in the determination 
of the pins places for the preservation of the arteries.  
Preserving of the arteries may prevent the occurrence 
of the complications related with the arterial origin.

 In the present study, it was found that 47.17% of 
the cases showed some type of variations. Duplication 
of frontal and parietal branch of superficial artery may 
be seen in the frontal and parietal region in where 
double arm of the head-resting device is applied. On 
the other hand, fusiform dilatation of the vessels may 

be present. In order to reduce vessel puncturing and 
possible venous air embolism the tips of the pins should 
be positioned on the relatively avascular regions. Using 
of this technique vascular anatomy of the scalp may be 
determined in terms of pins placement. 
 In conclusion, superficial temporal and occipital 
artery and their branches may be imagined with three-
dimensional volume rendering technique intended for 
imagination of basal cerebral arteries. These images 
may be used in the determination of the localization 
of the pins of Mayfield-Kees head holder. The position 
and branching of the arterial vessels feeding to the 
scalp, and extension of the temporal muscle in relation 
with the external auditory meatus and epicanthus may 
be estimated using this software program and marked 
on the skin surface. The using of 3D-CTA in the cases 
with aneurysm is useful in the determination of pins 
places in the head to avoid the vessel injury related to 
pins.
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 Fig. 5.  This schematic figure shows the application 
of head resting device to the safe zone after 
measuring of the safe zones from the pinna 
and medial epicanthus (A1: Safe area on the 
parietal area; A2: Safe zone on the frontal 
area; PB: Parietal branch, FB: Frontal branch; 
P: Pinna; ZAr: Zygomatic arch; ME: Medial 
epicanthus; a: The distance from pinna to 
parietal safe zone; b: The distance from 
medial epicanthus to parietal safe zone; c: The 
distance from pinna to frontal safe zone; d: the 
distance from medial epicanthus to frontal safe 
zone; HRS: Head resting device).

 Fig. 6. This figure shows the safe zone on the mastoid 
part of the temporal bone, and measuring of 
the distance from the mastoid tip and the pinna 
(A: Occipital safe zone; P: Pinna; a: The 
distance from the pinna to the occipital safe 
zone; b: The distance from the mastoid tip to 
the occipital safe zone; OA: Occipital artery; 
arrow shows the enlargement of the occipital 
artery) 
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Acinetobacter baumannii is non-fermentative gram-negative bacilli which plays 
an important pathogen especially in intensive care units causing infections 
and epidemics. Carbapenem resistance often is consisted of OXA-type 
carbapenemase. In this study, we aimed to determine carbapenem resistance 
and clonal relationships of A. baumannii isolated from patient and enviromental 
samples by phenotypic and genotypic methods in 10-bed intensive care unit. 
Multiplex-PCR method was used to determine the genes of OXA type beta-
lactamases (blaOXA) and clonal relations between strains were investigated by 
pulsed-field gel electrophoresis (PFGE) method. All of the isolates were found 
to be carbapenem resistant and had the blaOXA-51-like and blaOXA-23-like 
gene. Also, all of isolates were seen to be 100 % related by PFGE method. As 
a result,  isolates of patients with ventilator-associated pneumonia and isolates 
survived on ventilator of Intensive Care Unit were found to be 100% clonal 
associated with PFGE and had same MIC values for imipenem and meropenem. 
blaOXA-23 and blaOXA-51 genes has been determined all of the isolates. It can 
be accepted a short-term and small outbreak.
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1. Introduction
A. baumannii, have been increasingly reported as 
significant microorganisms involved in various 
nosocomial infections and several hospital outbreaks 
especially in intensive care units (ICU) (Bergogne-
Bérézin and Towner, 1996). Because of its ability 
to rapidly acquire antimicrobial resistance and its 
propensity to persist in the environment,  A. baumannii 
is difficult to control in the hospital setting (Kohlenberg 
et al., 2009). Health-associated A. baumannii infections 

are difficult to treat due to the presence of multidrug-
resistant (MDR) organisms, which includes resistance 
to β-lactams, aminoglycosides, fluoroquinolones and 
more recently, carbapenems (Moniri et al., 2010). 
 Carbapenem resistance often is consisted of OXA 
type carbapenemase. OXA-type enzymes are collected 
in four subgroups (OXA-51, OXA-58, OXA-23 and 
OXA-24). The beta-lactamases (blaOXA) genes 
encoding enzymes are determined by PCR method 
using specific primers. While the blaOXA-51 is 
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intrinsic to A. baumannii, blaOXA-58, blaOXA-23 and 
blaOXA-24 may be part of different mobile elements 
(Naas et al., 2006). PCR products are confirmed by 
applying the sequence analysis. Also, Multiplex-PCR 
methods have been used for the determination of these 
genes rapidly.
 Molecular epidemiology of nosocomial A. 
baumannii infections is essential to develop effective 
strategies to control their spread (Nasr and Attalah, 
2012). The pulsed-field gel electrophoresis (PFGE) has 
shown to be suitable for the investigation of hospital 
outbreaks. PFGE has been validated as a useful 
epidemiologic tool to study A. baumannii outbreak and 
is considered as the gold standard of epidemiological 
typing (Sabat et al., 2013).

 In this study, we aimed to determine carbapenem 
resistance and clonal relationships of A. baumannii 
isolated from patients and enviromental samples by 
phenotypic and genotypic methods in 10-bed ICU.

2. Materials and methods
Bacterial isolates
In March-2014, three tracheal aspirates and 30 
environmental samples were collected from a 10-
bed ICU admitted to our department with suspected 
outbreak in Adana Kadirli State Hospital. Patient 
cabinets, patient tables, hospital beds, ventilator 
surface, ventilator hoses inside-out, monitor surfaces 
were taken with swap and incubated Brain-Heart 
Infusion Broth (Merck, Germany) overnight at 370C. 
Incubated samples were inoculated Blood and Endo 
agar (Merck, Germany). Gram-negative, oxidase-
negative cocobacillus was identified by the commercial 
identification kit which BBL Crystal System (Becton 
Dickinson Microbiology Systems, USA).

Antimicrobial susceptibility test
Antibiotic susceptibility was determined by the 
Kirby-Bauer disc diffusion method in accordance 
with EUCAST guidelines.  The antibiotics tested 
were amikacin, gentamicin, ampicillin/sulbactam, 
piperacillin/tazobactam, ceftazidim, cefepime, 
imipenem, meropenem, ciprofloxacin, levofloxacin, 
trimethoprim/sulfamethoxazole, colistin and 
tetracycline. Also, minimal inhibitory concentration 
values (MIC) of imipenem and meropenem were 
determined by agar dilution method ranged from 4 to 
256 μg/ml according to EUCAST 2014 guideline.  The 
phenotypic detection of carbapenamases was done by 
the modified Hodge Test. E.coli ATCC 25922 was used 
as control strain. 

Detection of carbapenem resistance genes
Multiplex PCR was done for the detection of the four 
families of OXA-type carbapenamases found in A. 
baumannii (Woodford et al., 2006). The PCR conditions 
were as follows: Initial denaturation at 94°C for 5 min, 
33 cycles of 94°C for 25 s, 53°C for 40 s and 72°C for 
50 s, followed by an elongation step at 72°C for 6 min.
The PCR products were visualized by agarose gel 
electrophoresis (blaOXA-23-like: 501 bp, blaOXA-51- 
like: 353 bp, blaOXA-24- like: 246 bp and blaOXA-58- 
like: 599 bp). After that, products were purified by 
using the PCR DNA purification kit (QIA Quick Gel 
Extraction Kit; Qiagen, Valencia, CA, USA) and 
subjected to automated DNA sequencing (ABI 310, 
Genetic Analyser; Applied Biosystems, USA). Analysis 
results were performed with the BLAST program 
(http://www.ncbi.nlm.nih.gov).
 PCR was done for the detection of the ISAba1 
segment (548 bp) located in the upstream of blaoxa 
genes (Turton et al., 2006a). 
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Table 1.  Antibiotic resistance profile of patients and enviromental A.baumannii isolates

Patient 1 
Tracheal 
aspirate

Patient 2 
Tracheal 
aspirate

Patient 3 
Tracheal 
aspirate

Patient 1 
Out of 

ventilator 
hoses

Patient 1 
Inside of 
ventilator 

hoses

Patient 1 
Ventilator 

Surface

Patient 1 
Ventilator 
Keyboard

Amikacin Resistant Resistant Resistant Resistant Resistant Resistant Resistant
Ciprofloxacin Resistant Resistant Resistant Resistant Resistant Resistant Resistant
Tetracycline Resistant Resistant Resistant Resistant Resistant Resistant Resistant
Sulbactam/Ampicillin Resistant Resistant Resistant Resistant Resistant Resistant Resistant
Trimethoprim
Sulfamethoxazole Resistant Resistant Resistant Resistant Resistant Resistant Resistant

Ceftazidime Resistant Resistant Resistant Resistant Resistant Resistant Resistant
Gentamicin Resistant Resistant Resistant Resistant Resistant Resistant Resistant
Levofloxacin Resistant Resistant Resistant Resistant Resistant Resistant Resistant

Imipenem Resistant
MIC:16 µg/ml

Resistant
MIC:16 µg/ml

Resistant
MIC:16 µg/ml

Resistant
MIC:16 µg/ml

Resistant
MIC:16 µg/ml

Resistant
MIC:16 µg/ml

Resistant
MIC:16 µg/ml

Meropenem Resistant
MIC:32 µg/ml

Resistant
MIC:32 µg/ml

Resistant
MIC:32 µg/ml

Resistant
MIC:32 µg/ml

Resistant
MIC:32 µg/ml

Resistant
MIC:32 µg/ml

Resistant
MIC:32 µg/ml

Piperacillin/Tazobactam Resistant Resistant Resistant Resistant Resistant Resistant Resistant
Cefepime Resistant Resistant Resistant Resistant Resistant Resistant Resistant
Colistin Sensitive Sensitive Sensitive Sensitive Sensitive Sensitive Sensitive
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Pulsed field gel electrophoresis
PFGE method detected total genom polymorphism is 
accepted as a “gold standard” for genotyping (Ertürk 
et al., 2014). Macrorestriction analysis of chromosomal 
DNA with  ApaI (New England Biolabs, Boston, Mass.) 
was done by PFGE method (Durmaz et al., 2009). 
PFGE was run in a CHEF-DR II apparatus (Bio-Rad, 
USA), with pulses ranging from 5 to 30s at a voltage 
of 6 V/cm at 12°C for 20 h. Products were detected 
after staining with ethidium bromide (50 μg/ml) and 
photographed. Gel images were exported to Gelcompar 
II software (version 3.0; Applied Maths, SintMartens-
Latem, Belgium) for analysis. Comparisons were made 
by using the band-based Dice coefficient. Dendrograms 
were generated by using the unweighted pair group 
method by arithmetic averaging method with 1% 
position tolerance. Isolates were considered to be 
genetically related if the Dice coefficient correlation 
was 80% or greater. 

3. Results 
Strain identification and characterization
A total of seven carbapenem-resistant isolates were 
studied. The isolates were cultured from three tracheal 
aspirate and four enviromental samples (ventilator 
surface, inside and out of ventilator hoses, ventilator 
keys of one patient).  All were identified as A.baumannii 
by the BBL Crystal System (Becton Dickinson 
Microbiology Systems, USA).

Antimicrobial susceptibility test
The MICs of all antimicrobial agents tested exceeded 
the EUCAST resistance breakpoints. Imipenem ve 
meropenem MIC value of all isolates was determined 
16 and 32 µg/ml, respectively, by the agar dilution 
method according to EUCAST guidelines (Table 1). 
Presence of carbapenamases was corrected by the 
modified Hodge Test.
Detection of β-lactamase genes and ISAbaI 
PCR products of the appropriate size were obtained 

from seven  isolates using primers for blaOXA-23-like 
(501 bp), blaOXA-51-like (353 bp), but no amplicons 
were obtained with primers targeting blaOXA-24-
like or blaOXA-58-like genes. DNA sequencing was 
applied to genes encoding the OXA-23 and OXA-51 
carbapenemase. Also, ISAba1 element was found in 
seven A.baumannii isolates.

Determination of  the clonal relationship by PFGE
The strains of samples from clinical patients and 
environmental samples which were isolated from ICU, 
showed similarity of 100% in PFGE patterns (Fig. 2, 
Fig. 3). 

4. Discussion
In recent years, the carbapenem-resistant A. baumannii 
isolates has become one of the most important agents, 
particularly ventilator-associated pneumonia (VAP) 
cases, in intensive care units (Nhu et al., 2014).  Also, 
some studies showed that the same strain has been 
responsible for infection and contamination in ICU  
(Ertürk et al., 2014).

    Guven Gokmen et al.

 Fig. 1. PCR products obtained using blaOXA-51, blaOXA-58, 
blaOXA-24 and blaOXA-23 primers in patients and 
enviromental A.baumannii isolates

 Fig. 2. PFGE profile of patients and enviromental 
A.baumannii isolates

 Fig. 3. The dendrograme of patients and enviromental 
A.baumannii isolates
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 Carbapenem is often used as “last-line agents” or 
“antibiotics of last resort” when patients with infections 
become gravely ill or are suspected of harboring 
resistant bacteria. Unfortunately, the recent emergence 
of multidrug-resistant (MDR) pathogens seriously 
threatens this class of lifesaving drugs. Several recent 
studies clearly show that resistance to carbapenems 
is increasing throughout the world (Papp-Wallace 
et al., 2011). The various studies were performed for 
carbapenem resistance rate of A. baumannii. A study 
conducted in our region shows that imipenem resistance 
rate of A. baumannii was 15.1% (Taşova et al., 1999). 
In Ankara, imipenem resistance of Acinetobacter 
species was found to be 53.6% (Arıkan, 2003). In 2010, 
imipenem and meropenem resistance was determined 
as 49% and 63% respectively (Balcı et al., 2010). In the 
2011 report of national hospital infections surveillance 
network, carbapenem resistance have been reported 
as 74% A. baumannii strains on hospital infection 
(Gözütok et al., 2013). Carbapenem resistance rates 
shows a rising curve over the years. In our study, all of 
the A. baumannii isolates were resistant to imipenem 
and meropenem.
 Carbapenem resistance mechanisms of A. 
baumannii are hydrolysis of beta-lactam antibiotics by 
beta-lactamase enzymes, changes on outer membrane 
proteins and penicillin-binding proteins and efflux pump 
(Peleg et al., 2008). The most common mechanism of 
resistance are the OXA-enzymes (Queenan and Bush, 
2007). 
 OXA-type beta-lactamases continue to spread 
rapidly moving to dangerous levels carbapenem 
resistance among A. baumannii strains. OXA-type 
carbapenemases show a global distribution. The 
movement of blaOXA genes are performed by the 
presence of the insertion sequences and transposons 
in some cases, and therefore, they have the potential 
to spread very rapidly. OXA-type carbapenemases are 
responsible for a significant rate of the carbapenem 
resistance from all over the world. Especially, OXA-
23 and OXA-51 are widely all over the world. In 
our country, the carbapenemases epidemiology of 
Acinetobacter studies have been performed and OXA-
23 and OXA-58 outbreaks have been reported (Arslan, 
2014). 
 In our region, in A. baumannii strains isolated a burn 
unit, blaOXA-24 and blaOXA-51 have been identified 

(Gökmen et al., 2012). In addition to,  the OXA-24/40 
has been reported in our country (Sarı et al., 2013).
 In various studies, the insertion sequence ISAba1 
has been determined to located upstream of the 
blaOXA-23, blaOXA-51, blaOXA-58 carbapenemase 
genes and cephalosporinase blaampC genes in many A. 
baumannii isolates and increased expression of these 
genes (Heritier et al., 2006; Poirel and Nordmann, 
2006; Turton et al., 2006).  In our study, isolates 
containing  blaOXA-23 and blaOXA-51 have carried 
ISAba1segment. Consequently, they were resistant to 
imipenem and meropenem.
 The mechanical ventilation is one of major 
risk factor in outbreaks of carbapenem resistant A. 
baumannii (Karabay et al., 2012). ICU mortality rate 
of VAP ranged from 45.6% to 60.9% and has been 
found to be as high as 84.3% when VAP was caused 
by Extreme Drug Resistant A. baumannii (Inchai et al., 
2014). 
 Our study showed that three ventilator-associated 
pneumoniae (VAP) cases were caused by carbapenem 
resistant A. baumannii survived on ventilator of ICU.  
Isolates were found to be 100% clonal associated with 
PFGE and had same MIC values for imipenem and 
meropenem.  blaOXA-23 and blaOXA-51 genes has 
been determined all of the isolates. Similarly, in patients 
with VAP of ICU, one pulsotype (similarity coefficient 
95%) has contained 21 out of 23 isolates harbouring 
both the blaOXA-51 and blaOXA-23 genes (Nhu et al., 
2014). 
 The limitation of our study is that, the number of 
isolates inadequate to say the outbreak. However, 
this outbreak occured in two week and ten-bed ICU. 
In addition, the detection of the infection source and 
clonal relationship of the isolates was evidence that a 
small-scale outbreak.
 As a result, resistance profile and DNA band profile 
were same in seven  strains. Thus, it was considered 
that there was a small and short-term outbreak in our 
study. 
 After this study,  effective disinfection applications 
were applied to ICU and enviromental samples were 
taken. A.baumannii could not growth on culture.  It 
showed that molecular epidemiology studies and 
effective disinfection process ended oubreak of 
carbapenem resistant A.baumannii strains in ICU.
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Phephenylketonuria (PKU) is caused by an accumulation of phenylalanine in blood 
and tissue due to phenylalaninehydroxylase enzyme deficiency, which means 
that phenylalanine, an essential amino acid, cannot be converted to tyrosine. The 
accumulation of phenylalanine in nonbrain tissues and the decreased production 
of tyrosine can cause various clinical symptoms. Catecholamines are synthesized 
via a series of reactions initiated by tyrosine 3,4-dihydroxyphenylalanine 
hydroxylation. And in the absence of tyrosine, the synthesis of epinephrine 
can be reduced. There appear to be no studies in the present literature on non-
neurological symptoms associated with decreased catecholamine synthesis in 
patients with PKU. In the present case, we described a severe bronchospasm in a 
child with PKU during general anesthesia. Further research is needed to confirm 
whether the bronchospasm that occurred in this case was due to a lack of 
catecholamine induced by PKU. A link between a deficiency of catecholamines, 
which are required for neuronal and hormonal control, and pulmonary 
findings in PKU can be established with clinical and experimental studies.
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1. Introduction
Phenylketonuria (PKU) is an autosomal recessive 
inherited metabolic disease.The prevalence of PKU 
is 1:10.000-30.000 worldwide and 1:2600 in Turkey 
(Williams et al., 2008). This high incidence of PKU 
in Turkey has been linked to the common practice of 
consanguineous marriages. The disease is caused by an 
accumulation of phenylalanine in blood and tissue due 
to phenylalanine hydroxylase enzyme deficiency, which 
means that phenylalanine, an essential amino acid, cannot 
be converted to tyrosine (Al Hafid and Christodoulou, 
2015). Dysfunction of tetrahydrobiopterin, the cofactor 
of phenylalanine hydroxylase, may also play a role in 
PKU. The accumulation of phenylalanine and a lack of 
tyrosine form the clinical basis of the disease. Although 

babies with PKU appear healthy at birth, symptoms 
begin to develop once they start feeding (Ney et al.,  
2014). The disease may not be recognized until after 
the occurrence of irreversible severe mental and motor 
retardation. A phenylalanine-restricted diet is the most 
important treatment to prevent further brain damage 
(Vockley et al., 2014). 
 Many different clinical findings have been described 
in patients with PKU, with microcephaly, hypertonia, 
hyper-reflexia, autism, seizures, and seborrheic and 
eczematous skin rashes the most common clinical 
findings. In the present case, we describe pulmonary 
side effects following the induction of general 
anesthesia in a child with PKU.
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2. Case
A 10- year-old male diagnosed with PKU in the 
neonatal period was admitted to our center for dental 
treatment under general anesthesia. The patient was 
receiving dietary treatment for PKU, and his blood 
phenylalanine levels were within normal limits. His 
general condition was good, but he showed a lack 
of awareness of his environment. Due to an inability 
to cooperate with the dentist, general anesthesia was 
required for the dental treatment.  No pathology was 
detected in the preoperative evaluation. The patient 
had been anesthetized twice under deep sedation (tooth 
extraction and circumcision) and had not experienced 
any problems. General anesthesia was induced 
with propofol (2 mg/kg), fentanyl (1 mg/kg), and 
vecuronium (0.1 mg/kg), administered intravenously. 
For maintenance of anesthesia, 2% sevoflurane and a 
mixture of 50% oxygen and 50% air were used. The 
patient’s vital signs were stable. Immediately after 
intubation, his airway pressure (45-50 mmHg) increased, 
and breath sounds decreased. A bronchospasm was 
diagnosed. The inhaled bronchodilator salbutamol 
was administered, in addition to methylprednisolone 
(2 mg/kg), which was administered intravenously 
to the patient. Thirty minutes after intubation, the 
patient’s airway pressure and ventilation improved. 
Oxygen saturation remained in the range of 98-99%, 
and no further decrease was observed. The patient was 
extubated without any problem, and the postoperative 
follow-up revealed no problem. 

3. Discussion
Phenylalanine, which cannot be converted to tyrosine 
in PKU, undergoes transamination to pyruvate and 
conversion to phenylpyruvate. Phenylpyruvate 
accumulates in the blood and tissues and is excreted 
by urine. The metabolite phenylpyruvate results 
in urine and body fluids having a musty smell. In 
excessive amounts, the accumulated phenylalanine 
in the blood competes with other amino acids to pass 
the blood-brain barrier and can lead to a reduction of 
metabolites in the brain. This can result in impaired 
brain development and defective myelination, which 
can cause epileptic seizures. Phenylalanine inhibits 
the enzymatic synthesis of serotonin in the brain. The 
resulting low levels of serotonin may be the cause of 
the mental retardation in PKU patients. In addition, it 
has been suggested that a chronic lack of glutamine due 
to the excessive use of glutamine in the formation of 
phenylglutamine may be a direct cause of brain injury 
in PKU (Ney et al., 2014). 
 The accumulation of phenylalanine in non brain 
tissues and the decreased production of tyrosine can 
cause other clinical symptoms. Increased levels of 
phenylalanine in body fluids may reduce the amount of 
tyrosine, as well as that of other amino acids, in body 

fluids by inhibiting the absorption of these amino acids 
from the gastrointestinal tract and their reabsorption 
from the kidneys (Giovannini et al., 2007). 
 Catecholamines and melanin are synthesized 
via a series of reactions initiated by tyrosine 
3,4-dihydroxyphenylalanine hydroxylation. Thyroxine, 
which is synthesized by iodination of tyrosine residues, 
serves as the precursor of thyroid hormone (Scriver, 
2007). Thus, in the absence of tyrosine, the synthesis of 
epinephrine, melanin and thyroxine can be reduced. 
 Clinical symptoms associated with deficiency of 
epinephrine, thyroxine and melanin can be expected in 
PKU. According to the literature, psychiatric symptoms 
are particularly common in PKU patients due to a lack 
of serotonin and catecholamine (Bilder et al., 2013).
We thought it might be a catecholamine  deficiency  
due to a lack of tyrosine in this case. We ephasized the 
hypothesis that the low level of catecholamine  would 
be cause of experienced  bronchospasm. But there are 
no studies in the present literature on non-neurological 
symptoms associated with decreased catecholamine 
synthesis in patients with PKU. In the present case, we 
described a severe bronchospasm in a child with PKU 
during general anesthesia. A review of the literature 
did not reveal any other studies on lung problems in 
patients with PKU. 
 Some peptides are known to be effective especially 
in airway inflammation and hyper-responsiveness 
resulting from infections and allergies. Dinh et al. 
(2005) showed that the expression of tachykinin 
peptides was increased in a mouse model of allergic 
airway inflammation. They reported that these 
peptides may play a role in the pathogenesis of airway 
diseases. There are very few studies on sympathetic 
neurons and their transmitters in allergic airway 
inflammation. In one recent study of a mouse model 
of allergic airway inflammation, the authors reported 
that the neuropeptides catecholamine and tyrosine were 
involved in sympathetic-adrenergic control and that 
the expression of these neuropeptides did not increase 
after allergen exposure (Dinh et al., 2004). They stated 
that it was not possible to completely exclude a role 
for these proteins in the pathogenesis of allergic airway 
inflammation (de Jongste et al., 1991). New studies 
are needed to confirm whether the bronchospasm that 
occurred in this case was due to a lack of catecholamine 
induced by PKU.

4. Conclusion
A link between a deficiency of catecholamines, which 
are required for neuronal and hormonal control, and 
pulmonary findings in PKU can be established with 
clinical and experimental studies. Further researchs are 
needed on the potential effects of tyrosine deficiency in 
patients with PKU in the different organs of the body.
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Paterson-Kelly syndrome  is characterized with iron deficiency anemia and 
esophagial web. Association between Paterson-Kelly and Celiac disease is not 
well-known. Especially in our country, there is insufficient data about these 
two diseases. We report a case with a complaint of dysphagia and diagnosed 
as Paterson-Kelly syndrome with celiac disease. Dysphagia was resolved with 
bougie dilation, oral iron supplement and gluten free diet. We want to emphasize 
the importance of screening for celiac disease in patient with dysphagia and 
iron-deficieny anemia.
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1. Introduction
Paterson Brown Kelly syndrome (Plummer Vinson 
syndrome) is described with triad of dysphagia, iron-
deficiency anemia and esophagial webs. Loss of 
iron dependent enzyme in esophagial mucosa cause 
impaired peristaltism. So web formation occurs in 
esophagus. So there is a direct association with iron 
deficiency anemia and esophagial web. It has been 
known that treatment of iron deficiency resulted with 
improvement of dysphagia (Klifto et al., 1983). In 

celiac disease, iron deficiency anemia was devoloped 
due to impaired absorption of iron from duodenum 
in the 12-18% of patients (Ackerman et al., 1996). 
There are very few case reports suggesting association 
between celiac disease and Plummer Vilson syndrome 
(Dickey and McConnell, 1999;  Malhotra  et al., 2000, 
Sood et al., 2005; Sinha et al., 2008). We want to report 
a case with severe dysphagia and celiac disease who 
was succesfully treated with iron supplements.



168

2. Case report
A fourty-two year old woman came to hematology 
clinic with complaints of exhaustion, dizziness 
and palpitation. In her story, she had difficulties in 
swallowing especially with the solid foods for ten 
years. She have had nousea and vomiting for 15 days. 
Her difficulty in swallowing was increased recently. 
She lost 6 kg in the past six months. She has taken oral 
iron treatment discontinuously for ten years because 
of anemia. On physical examination she looked 
pale and angular stomatitis was present. Laboratory 
examination of the patient showed hemoglobin:7.9 
g/dL, platelets (PLT): 1302 000/uL, iron saturation: 
2,64%, serum iron level: 8 μg/dL (37-145), ferritin: 
2.28 ng/mL (21.8-274), folic acid: 3,7 ng/mL (4.6-18.7) 
and  vitamine B12:419 pg/dL (197-866) with normal 
liver and renal function. Examination of peripheral 
blood smear showed microcytic hypochromic anemia 
and excess thrombocytes with no atypical nucleated 
cells. For further investigation of iron deficiency 
anemia serologic test was done for celiac disease and 
antigliadin Ig A was 53.1 U/mL(<12), antigladin IgG 
was 62 U/mL(<12) and anti-tissue transglutaminase 
level  was 69 U/L (0-10).
 

 
 In gastroscopic examination there was 
narrow part that could not be passed with 
endoscope in the upper esophagus sphincter 
localization. In pharyngoesaphogography,  after 
the  pharyngoesophageal junction  there was a web 
approximately 1.5 cm length on proximal esophagus 
(Fig. 1A). In another session, dilatation was done with 
9-11-13 mm-bougies. On the second part of duodenum 
there was a ‘’cracked earth view ‘’and biopsy was 
taken from there. Villus atrophy and blunting were 
observed via microscopic examination (Fig. 1B,C). 
There was a lymphocytic infiltration with CD3 positive 
lymphocytes in surface epithelium (Fig. 1D). 
 Patient was diagnosed as gluten enteropathy and 
gluten free diet was started and intravenous ferric 
hydroxide was given with a dose of 1500mg. After one 
month of treatment her Hbg was raised to 11.2 gr/dL 
and her complaints were disappeared.

3. Discussion 
There is a well-known relationship with iron deficiency 
anemia and celiac disease (Corazza  et al. 1995; 
Ackerman et al., 1996). In celiac disease, 12-18% of 
patients have iron-deficieny anemia (Corazza  et al., 
1995) because of iron malabsorption. 

 Fig. 1. A. Pharyngoesaphagography shows 1,5 cm lenght web on prowimal esaphagus. B-C: Pathologic examination of 
duodenal biopsy with high field (B) and low (C) power view shows villous atrophy and blunting; D: Lymphocytic 
infiltration with CD3 positive lymphocytes in surface epithelium of duodenum

Journal of Experimental and Clinical Medicine 33 (2016) 167-169
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 Also iron deficienc anemia is one of the components 
of Paterson Kelly syndrome. Strong relationship with 
these two disease was shown in two case series with 
72 and 63 patients (Chisholm et al., 1971; Bredenkamp 
et al., 1990). But there were few case reports and one 
prospective study regarding association of esophagial 
web and celiac disease. In a prospective study from 
India includes 21 patients with esophagial web and 
dysphagia. Eighteen of them had iron-deficiency 
anemia and five (23.8%) of them diagnosed as celiac 
disease with serology and endoscopic biopsy (Sinha 
et al., 2008). Duration of dysphagia before diagnosis 
of  celiac disease ranged from six months to 15 years 
(Sinha et al., 2008). Sood et al. (2003)  retrospectively 
investigated 96 cases with celiac disease and they found 
that three of them had esophagial web also. In most of 
case reports and study, none of the patients had chronic 
diarrhea at presentation (Sood  et al., 2005; Sinha et al., 
2008). 
 Celiac disease is misdiagnosed in case with 
esophagial web because serologic test and endoscopic 
biopsy is not routinely done. In our case, there was no 
symptom of diarrhea or skin lesions that indicate celiac 
disease. But patient had iron deficiency anemia and 
dysphagia since ten years and symptoms were resistant 
to iron replacement. Dickey and McConnell (1999) 
reported two cases with celiac disease and esophagial 

web and they were diagnosed as celiac disease after 13 
and 9 years from dysphagia begun.
 In many patients with Paterson-Kelly syndrome 
dysphagia is resolved after iron replacement (Hoffman 
and Jaffe, 1995). But in celiac disease in the absence of 
gluten free diet, iron deficiency anemia persist. In our 
patient bougie dilation was done for dysphagia and iron 
supplements were given orally. Also the importance of 
gluten free diet was emphasized to the patient. During 
a follow-up for two months dysphagia did not recur 
and iron deficiency anemia was improved. In other case 
reports (Dickey and McConnell, 1999; Malhotra et al., 
2000; Sood et al., 2005) and prospective study (Sinha et 
al., 2008) dysphagia was resolved after bougie dilation 
and iron replacement with gluten free diet. 
 Patients with Paterson-Kelly syndrome have a 
risk of malignancy-carcinoma of the esophagus and 
postcricoid carcinoma (Novacek, 2006; Ben Gamra 
et al., 2007). So regular follow up these patients is 
important and necessary.

4. Conclusions
Celiac disease is usually misdiagnosed in patient with 
Paterson-Kelly syndrome. So patients with esophagial 
web and iron deficiency anemia should be investigated 
for celiac disease even if there is no diarrhea or skin 
manifestation of celiac disease.
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Univentricular heart is a complex congenital heart disease. With pregnancy, the 
complexity of this disease increases and it has many risks for fetus and mother, 
including maternal mortality. A pregnant woman has univentricular heart has a 
healthy pregnancie and delivery period which is a rare medical event.
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 1. Introduction
In pregnancy, congenital heart diseases are more 
common than acquired one in developed countries 
(Pitkin et al., 1990). With the progress in surgical 
and medical management of pediatric congenital 
heart disease, patients can reach the childbearing 
age. Univentricular heart is a rare congenital heart 
disease mixing of pulmonary and systemic circulation 
in ventricle level. Hemodynamic changes during 
pregnancy makes a full term pregnancy rare and threats 
these patients’ life (Buckland and Pickett, 2000). We 
herein report a case of pregnancy in a patient with 
univentricular circulation. 

2. Case report
We present a 27 year old primigravida who has an 
univentricular circulation (Fig. 1). In her past medical 
history, at the second month of her life her parents 
noticed her voice fall at the time of crying, cardiac 
catheterization showed an univentriculer heart and  
transposition of great vessels with pulmoner stenosis. 
She regularly visited her pediatric cardiologist and 
any cardiac surgery wasn’t considered to this case 
and transplantation was excluded, she was generally 
asymptomatic and her exercise tolerance is well but she 
sometimes troubled with dyspnea, cardiac pain, syncope 
and arrhythmia episodes, and sometimes she needed 
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hospitalization and   medication for these problems. 
Her doctor strongly warned her about pregnancy and 
when the pregnancy was confirmed the doctor repeated 
the danger of this pregnancy in her own life, and related 
obstetric problems such as: Misscariage or preterm 
delivery. The patient chose to continue the pregnancy. 
She was regularly seen by an obstetrician and a 
cardiologist. She was anticoagulated with enoxaparine 
during her pregnancy. She sometimes troubled with 
arrhythmia but didn’t need any medication.

 The fetus was assessed regularly with growth 
measurements and flow velocity of umblical artery 
and amniotic fluid. A detailed fetal ultrasonographic 
scan was performed to exclude any cardiac anomaly 
at 20th week. At 31th week of gestation the abdominal 
circumference of fetus is 0.1 percentil, biparietal 
diameter, and femur length was consistent with 
31th week, so that an asymetric intrauterine-growth 
restriction (IUGR) was confirmed and 24 hours after 
administration of second dose of celestone, an elective 
caesarean section performed, anesthesiologist were 
informed about this, and finally she gave born a female 
1460 gram infant with Apgar score 7-8.
 The patient didn’t need intensive care unit at the 
end of the surgery, but the baby because of respiratory 
distress sendrome (RDS) transferred neonatal intensive 
care unit, postoperative anticoagulation continued and 
the patient was discharged successfully six days after 
her surgery, the baby stayed in neonatal intensive care 
unit because of RDS but no congenital   heart disease 
was detected.

3. Discussion
Univentricular heart accounts for 3.2% of congenital 
cardiac abnormalities (Theodoridis et al., 2005). It 
is a circulation that systemic and pulmonary venous 
return mix in single ventricle (Bernstein, 2008). If the 
patient maintains balanced systemic and pulmonary 
circulations, the patient survives without any operation.
 Pregnant women with congenital heart disease have 
some maternal and fetal risks and it is very important 
to predict which patient has increased risk for maternal 
and fetal complications.
 A study by Presbitero et al. (1994) examining the 
outcomes of 96 pregnancies in 44 women with a variety 
of cyanotic congenital heart disease (CHD) reported 
that the arterial oxygen concentration at rest (>85%) 
and the hemoglobin concentration at the beginning of 
pregnancy (<20 g/dL) are the main determinants of 
live birth.  Values of our case were the arterial oxygen 
concentration at rest (90-95%) and the hemoglobin 
concentration at the beginning of pregnancy (15-16 g/
dL).
 They noticed that women with CHD can continue 
their pregnancy with low risk for them but there is a 
high incidence of miscarriage, premature births, and 
low birth weights (Presbitero et al.,1994). Values in our 
case were compatible with the literature and birth has 
achieved with multidisipliınary approach.
 Risk of any congenital heart disease in fetus is 
3%-6% up to a 10-fold increase over the general 
population (Siu and Colman, 2001). So a detailed fetal 
ultrasonographic scan is very important.
 In a prospective study of pregnancy outcomes in 
women with heart disease; no association between the 
type of delivery and peripartum cardiac event rate was 
found (Burn et al., 1998).
 Vaginal delivery is recommended for patient who 
has univentricular heart (Cunningham et al., 2010). 
But some obstetric indications make cesaerean 
more common in these pregnancies, in our patient 
an asymmetric IUGR and unfavorable cervix are the 
indications.
 Congenital heart disease patients may survive 
relatively long times so it is very important to learn 
more about a pregnancy complicated with maternal 
congenital heart disease.
 If our knowledge about these pregnancies 
increase, a multidisiplinary management including a 
cardiologist, obstetrician and obstetric anesthesiologist 
will encourage this patient for pregnancy.
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 Fig. 1. Univentriculer which is not separated by a 
septum: Echocardiographic imagine
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mary immunodeficiency diseases; however, the pathogenesis has not been fully 
understood. Although most people with SIgAD are asymptomatic, some may 
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who presented with the complaints of pruritus, dental caries and chronic sin-
opulmonary infections.

                                                                                            © 2016 OMU

* Correspondence to:
Sevdegul Karadas
Department of Emergency Medicine,  
Faculty of Medicine, 
Yuzuncu Yil University, 
Van, Turkey
e-mail: sevdegulkaradas@yahoo.com.tr

Keywords: 
Pruritus
Recurrent infections
Selective immunoglobulin a deficiency
Sinopulmonary infections

1. Introduction
Selective immunoglobulin A deficiency (SIgAD) 
is defined as a serum Ig A level at less than 5 mg/dl. 
This ilness is the  most common one which occurs in 
primary immuno deficiency but pathogenesis is not 
defined clearly (Phankingthongkum et al., 2002).
 First described in serum in 1953, SIgAD has a 
worldwide prevalence that differs from one region 
to another; 1:143 in the Arabian peninsula, 1:163 in 
Spain, 1:252 in Nigeria, 1:875 in England and 1:965 
in Brazil (Yel, 2010). A lower incidence of SIgAD has 
been reported from Asian countries; such as Japan, 
China, India, and Saudi Arabia (Phankingthongkum 

et al., 2002). In the USA, the prevalence of SIgAD is 
estimated to range from 1:223 to 1:1.000 in community 
studies and from 1:333 to 1:3.000 among healthy blood 
donors (Cunningham, 2001).
 Although most people with SIgAD are 
asymptomatic, some may present with recurrent 
infections of respiratory and gastrointestinal tracts, 
allergic disorders and autoimmune manifestations (Yel, 
2010).
 Herein, we report a case with SIgAD who has 
presented to outpatient clinic with pruritus, dental 
caries and chronic sinopulmonary infections.
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2. Case report
A 26-year-old female who admitted to our outpatient 
clinic with the complaint of itching who had suffered 
from it 15 years. In the past she had been diagnosed 
with acute gingivitis, pneumonia and a seasonal allergic 
rhinitis, and had been prescribed corticosteroids, 
antihistamines, analgesics and antibiotics. However, 
the itching proved to be persistent, her other symptoms 
recurred, and she developed several dental cavities. 
Information about the patient’s family history, history 
of allergy, weight loss, occupation and hobbies 
was obtained. She had no prior illnesses. Her vital 
parameters were stable. Except for several scracth 
marks all over her limbs due to itching, there ısn’t any 
physical examınaton (Fig. 1).

 A pulmonary function test was performed. Forced 
expiratory volume in 1 (FEV1) was measured as 85% 
and FEV1/forced vital capacity (FVC) was measured 
as 84%. Table 1 shows the laboratory parameters. 
Blood IgA level was measured to be 2.5 mg/dl, and IgG 
and IgM were normal. A preliminary diagnosis of IgA 
deficiency was made.

3. Discussion
There are two classified types of IgA deficiency: 
complete IgA deficiency and partial IgA deficiency. 
If blood IgA level is lower than 5mg/dL but IgG and 
IgM levels are normal, this condition is identified as a 
complete IgA deficiency. If blood IgA level is 5 mg/dl 
or higher, but the standard deviation of the age-specific 
mean value is below 2, then it is classified as a partial 
IgA deficiency (Conley and Nortarangeld, 1999).
 Some patients with IgA deficiency frequently 
develop recurrent sinopulmonary infections, allergies, 
autoimmune conditions, and malignancies. Other 

associated diseases that are commonly seen in 
patients with IgA are gastrointestinal infections; such 
as giardiasis, malabsorption, lactose intolerance, 
celiac disease, ulcerative colitis, nodular lymphoid 
hyperplasia, and malign proliferation (Yel, 2010).
 SIgAD can also be related with the increased 
frequency of allergic disorders. In one study, atopy was 
found in 58% of pediatric and adult patients with IgA 
deficiency (Buckley, 1975). Another study reported a 
history of allergy and asthma in 13% of patients with 
IgA-deficiency, which is probably not higher than the 
percentage of people with atopy in general population 
(Edwards et al., 2004).
 In 2008, (Jacob et al., 2008), investigated IgA 
deficiency in 126 patients and found that 48% had 
respiratory allergies and atopic dermatitis. In a 
prospective study, IgA-deficient pediatric patients 
were found to be at an increased risk of pseudocroup 
at year one and parentally reported to have had food 
hypersensitivity at year four, both of which were 
possibly not IgE-mediated, as compared to children 
with normal serum levels of IgA (Janzi et al., 2009). In 
another study, 40.5% of the patients presented with the 
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 Fig. 1.  There were skin abrasions on both arms, due to 
prolong period of scratching

Table 1.  Laboratory parameters of the patient

Variables
Level of 

laboratory 
parameters

Normal ranges

Immunoglobulin G 1480 mg/dL 650-1600 mg/dL
Immunoglobulin A 2.5 mg/dL 3.5-250 mg/dL
Immunoglobulin M 191 mg/dL 50-300 mg/dL
Immunoglobulin E 1060 mg/dL 0-100 mg/dL
Antinuclear antibodies Negative Negative
C3 (Complement) 124 mg/dL 79-152
C4 (Complement) 27.9 16-38
Salmonella Negative Negative
Brucella Negative Negative
C-RF Negative Negative
ASO 52.4 ıu/mL 0-200
Anti-ds DNA antibodies Negative Negative
HBsAg* Negative Negative
Anti  HBs** Negative Negative
Anti HCV*** Negative Negative
Aspartate aminotransferase 26 u/L 0-40 u/L
Alanine aminotransferase 13 u/L 0-41 u/L

Thyroid stimulating hormone 2 µıu/mL 0.2-4.2 
µıu/mL

Free throxin 1.1 ng/dL 0.9-1.7 ng/dL
Carcino-embryogenic antigen 1.9 ng/dL 0-5.2 ng/dL

Anti thyroglobulin antibody 19.3 ıu/mL 0-155 
µıu/mL

Anti TPO**** 10.1 ıu/mL 0-34 µıu/mL
Carcinoma antigen-15-3 20.6 mg/dL 0-25 mg/dL
Carcinoma antigen-125 18.1 mg/dL 0-35 mg/dL
Carcinoma antigen-19-9 11.9 mg/dL 0-39 mg/dL
*: Hepatitis B virus-surface antigen; **: Anti hepatitis B 
virus-surface antigen; ***: Anti hepatitis C Virus antibody;                                           
****: Antithyroidperoxidase antibodies; ASO: Antistreptolizin-O



177

symptoms of allergy. It was found that 25% of patients 
with IgA deficiency were diagnosed during screening 
for allergic disorders (Cunningham, 2001).
 There are many factors involved in the formation 
of dental cavities such as; age, education level, eating 
habits, oral hygiene, frequency of dentist visits and 
fluoride intake. In addition, long-term antibiotic 
treatments for recurrent infections and immunoglobulin 
replacement therapy may also suppress microorganisms 
in dental plaque (Fernandes et al., 2012).
 Legler et al. (1981), found that patients with 

immunodeficiency had a higher incidence of dental 
caries than the general population. In the case we 
presented, the patient had several dental caries and had 
undergone recurrent dental operations.
 In conclusion, in patients with long term pruritus, 
tooth decay and sinopulmonary infections, oral 
examination should be performed at regular intervals in 
addition to the normal physical examination. In patients 
with recurrent dental caries, IgA deficiency should be 
considered and an early diagnose should be made.

Kars et al.
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Refractory infections are not common in head and neck region. As gossypiboma 
(retained surgical sponges) is also rare in head and neck surgeries, it is generally 
ignored as a potential diagnosis. In this article we aimed to call attention to 
gossypiboma cases in refractory maxillary infections. We present three cases 
of retained surgical sponges after head and neck surgery occurred in between 
2003 and 2011. We also discussed the possible causes and prevention strategies 
for them.
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1. Introduction
Blood supply of head and neck region is very rich and 
bleeding is common during surgeries. Short  incision 
or if possible intraoral incisions are preferred in this 
region, illumination of surgical zones are limited and 
viewing angles are narrow. When intensive bleeding 
from deeper zones is overloped, it becomes very 

hard to detect the exact point of the bleeding. In 
this situation sponges (cotton textiles) are generally 
cluttered to the bleeding area and surgery continues in 
a different region. Although all surgeons are aware of 
the importance of removing these sponges. Sometimes 
they can be forgotten due to combination of multiple 
risk factors like size of the sponge, massive bleeding 
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that hides the sponge or decreased attention of the 
surgeon.
 Depending on the settlement position, these foreign 
bodies can stay asymptomatic for years. But in head 
and neck region according to small gaps and thin soft 
tissue coverage, these masses become symptomatic 
shortly after the surgery. Leak of a bad smelling fluid 
with fistula formation and antibiotic resistant infection 
are the major signs. In most of the cases the foreign 
body is not palpable due to edema that hides the 
sponge. Although treatment after diagnosis is easy 
in this region, as retained gauze (gossypiboma) is an 
unexpected diagnosis, patients usually receive long term 
antibiotic treatments before radiologic examinations or 
explorative surgery.
 In this article we tried to call attention to 
gossypibomas in refractory maxillofacial infections. 
We present three cases of retained surgical sponges 
after head and neck surgery occurred in between 2003 
and 2011. We also reviewed the literature, discussed 
the possible causes and prevention strategies for them.

2. Case reports
Case 1
A fiftyfive years old male was operated for right maxilla 
anterior wall, zygoma and orbital floor fractures in a 
different center. The reconstruction was done with 
rigid fixation using titanium implants. One month after  
surgery he complained about swelling and erythema on 
his right cheek. A fistula formation was present in right 
gingivobuccal mucosa. Antibiotic therapy with broad 
spectrum antibiotic was given for a week. Despite the 
therapy, clinical findings got worse and a diagnostic 
computerized tomography (CT) was planned. On CT 
scans, 3x3 cm abscess formation was found out over 
right maxillary sinus wall. In explorative surgery an 
unexpected mass; retained surgical sponge was found 
out as the cause of infection (Fig.1). Clinical findings 
recovered after the removal of the sponge.

Case 2
A nineteen year old male patient underwent Le-Fort 
1 osteotomy for maxillary retrusion. Two hours after 
the recovery a massive bleeding occurred from the 
gingivobuccal insicions and the patient underwent a 
second surgery. In the operation exact bleeding zone 
was not detectable. Therefore small pieces of sponges 
were cluttered over the bleeding. After hemostasis, 
the operation ended and he was discharged two days 
following the second surgery. Two months after the 
surgery he admitted with swelling on the right cheek  
and a fluid leakage from right gingivobuccal sulcus with 
a bad odor. From our previous experience exploration 
was done under local anesthesia and a small piece of 
sponge was found over the right buccal fat pad. (Fig. 2) 
His complaints resolved after the explorative surgery.

Case 3
A sixtyseven years old women underwent left unilateral 
neck dissection for squamous cell carcinoma on the left 
upper lip. On the fifteenth day of operation a firm mass 
was palpated over the left sternocleidomastoid (SCM) 
muscle with a fistula formation over the area (Fig. 3). 
Exploration yielded a surgical sponge settled lateral to 
SCM muscle under the lateral skin flap (Fig. 3). Fistula 
healed after the removal of the foreign body. 

 Fig. 1.  55 years old male with refractory maxillary 
infection. Computerized tomographyscans 
yields a 3*3 cm abscess formation and a 
small piece of surgical sponge was found out 
to be the reason of refractory infection on 
exploration

 Fig. 2.  19 years old male patient with retained surgical 
sponge after LeFort-1 osteotomy advancement 
surgery
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3. Discussion
The importance of retained surgical instruments was 
first published by Wilson in 1884. Since then over 
160 articles and 300 cases were published related 
with retained surgical instruments (Wan et al., 2009). 
Estimated risk for retained surgical instrument is one 
in 5500 surgeries (Cima et al., 2008). Retained surgical 
sponge (gossypiboma); is the most common material 
(69%) forgotten in surgical areas (Gawande et al., 
2003).

 Gossypiboma is more common in abdominal, 
pelvic and thoracic surgeries. The percentage of 
gossypibomas in head and neck region covers only 
4% of all cases (Wan et al., 2009). Most of these cases 
are intracranial textilomas or muslinomas that forms 
secondary to vascular wrapping of muslin material in 
anevrysm surgery (Prabhu et al., 1994; Berger et al., 
2003) Other reported rare gossypiboma cases of head 
and neck region are related to mandible contouring 
surgery (Song et al., 2009), submandibular gland 
excision (Amr, 2009), adenoidectomy (Ozer et al., 
2007) and endoscopic sinus surgery (Tan and Sethi, 
2011). Gossybipomas related to maxilla surgery and 
neck dissection are very rare and  commonly is not 
assumed as a possible diagnosis.
 Surgical sponges are fibrous, absorbable materials 
composed of sterile cotton or synthetic fabrics. As 
their size decreases and they are covered with blood, 
they resemble normal tissues and it becomes harder 
to distinguish them (Yıldırım et al., 2006; Dossett et 
al., 2008; Wan et al., 2009). In the literature average 
time of diagnosis for retained surgical sponges is six 
to nine months and only 37%  of cases were diagnosed 
in the first year. But in craniofacial surgery diagnosis 
is possible in a few months because of small gaps and 

reliably thinner soft tissue coverage over the sponges 
compared to abdomen and thorax. In all cases retained 
sponges were diagnosed within two months after the 
primary surgery. 
 Before the gossypiboma diagnosis first we must 
suspect about retained surgical sponge. Swelling and 
erythema are the most common symptoms. In all our 
three cases a fistula was formed from the incision site 
and a fluid leak with a bad odor was present. Palpable 
mass was only present in the third case, possibly 
because of the thin soft tissue coverage over the neck. 
Computerized tomography was only applied in the 
first case. In the other two cases clinical evaluations 
were sufficient to decide exploration of the surgical 
area. Retaining a surgical material inside the patient is 
a shame for the surgeon. When we also consider the 
legal issues prevention of this situation has a great 
importance. In 2003 Gawande et al. investigated many 
factors as a potential risk factors for retained surgical 
materials. These factors were; age, sex and body mass 
index of the patients, absence of sponge count, operation 
time, estimated blood loss during operation, emergency 
operations, unexpected changes in the operation, more 
than one surgical team in the operation, more than one 
major operation in a single session, change in nursing 
staff and absence of primary surgeon on skin closure. 
He found out that only emergency procedures and 
unexpected changes in the operation caused statistically 
significant changes. In this study it has been shown 
that, the risk of retained surgical sponges increases by 
nine times in emergency procedures. Also  it has been 
mentioned that the risk even increases four times more 
when an unexpected condition like excessive bleeding 
occurs during the surgery.
 When we examine our cases, we cannot comment 
on the first case because the operation was done in 
a different center. But the sponge piece cluttered 
over the right buccal mucosa was too small which 
may be the potential risk factor. Second case was an 
surgical emergency  and sponges were cluttered on the 
hemorrhage area because exact bleeding source was 
not found. So possibly a small piece of sponge was 
left behind over the right buccal fat pad. On the third 
cases the primary surgeon was not present at closure 
and sponges were left behind. 
 Although no risk factors can explain retaining a 
surgical instrument in surgical area, some factors can 
ease the potential risks. These factors are thought to 
be; deep and dark surgical areas with limited incisions, 
emergency procedures, unexpected changes during 
surgery like intensive bleeding, operation duration 
(surgeon exhaustion), change in surgeon or nursing 
team, use of small sponge pieces for cluttering, using 
non-visible sponges on x-ray and ignoring sponge 
count especially in maxillofacial surgeries. Potential 
risk factors were summarized in Table 1.

 Fig. 3. 66 years old female patient with retained surgical 
sponge after left unilateral neck dissection done 
for the treatment of squamous cell carcinoma of 
the lower lip

Kucuker et al.
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 Some measures can be taken to prevent this 
uneventful situation. In abdominal or thoracic surgeries 
sponge counts alone or with radiologic analysis is 
recommended in all cases (Rappaport and Haynes, 
1990; Gawande et al., 2003; Lincourt et al., 2007). But 
sponge count or radiography is not routinely done in 
craniofacial surgery. Maybe rather than sponge count 
noting the cluttered sponges and its location can be 
noted by helping staff and these notes can be reminded 
to surgeon before skin closure. Second precaution 
should be using big sponge pieces for cluttering 
and suspending one edge of the sponge outside the 
incision.  
 Also using radiopaque sponges will increase 
detection rates when there is suspicion. Exhausted 
surgeons will be more likely to lose their attention 
and concentration during surgery. With less attention 
potential risk of retaining the cluttered sponge in surgical 

area should increase. So if possible, exhausted surgeons 
should delay surgical procedures or let a secondary 
surgeon to enter the operation. For better visualization 
of the surgical area the incision must be big enough to 
see the whole area. Light can be increased by wearing a 
head light. Prevention of bleeding as much as possible 
will decrease the necessity of sponge clutters. Before 
skin closure primary surgeon must control the surgical 
area. Preventive measures are summarize in table 2.

 
 
 
 
 
 
 
 
 
 
 
 

 In conclusion, retained surgical sponge is an 
uneventful situation for all surgeons. When we consider 
no surgeon makes this mistake twice (Gawande et al., 
2003), every surgeon should understand the potential 
risks of retained surgical sponges and  must take basic 
precautions for the prevention of it.

Table 1.  Potential risk factors for retained surgical sponges 
in craniofacial surgery

Dark and deep surgical zones
Emergency procedures
Unexpected conditions during surgery like massive bleeding
Time and duration of surgery (surgeon exhaustion)
Change in surgeon or nursing team
Using small pieces of sponges for cluttering
Using non-visible sponges on x-ray
Ignoring sponge count Table 2. Measures for prevention of retained surgical 

sponges in craniofacial surgery
The number and place of sponges can be noted by helping staff
Using big and radiopaque sponges will increase detection rates
For a better visualization; incision must be big enough and light 
can be increased by a head light
Surgeon exhaustion should be prevented (Less mistakes)
Change in surgeon or nursing team
Excessive bleeding should be prevented (Less need to sponge 
clutters)
Primary surgeon must check the surgical area before closure 
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Respiratory Epithelial Adenomatoid Hamartoma (REAH) is a type of hamarto-
ma characterized by prominent glandular proliferations lined with ciliated re-
spiratory epithelium originating from the surface epithelium. REAH should be  
differentiated from inflammatory nasal polyp, inverted papilloma  and adeno-
carcinoma  to avoid from more aggressive surgery then is needed for the REAH 
and to avoid from unnecessary long-term follow-up with  medical treatments. In 
this report, we present a case of REAH who was  followed up with topical and 
systemic  steroids for years with the misdiagnosis of inflamatory  nasal polyp-
osis and discuss the clinical, radiological and histopathological features of  the  
disease at increasing importance in recent years.
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1. Introduction
Hamartomas are  abnormal mixture of tissues  with  
a localized  excessive overgrowth in the cells and 
tissues of an organ.  Hamartomas often occur in  lung, 
liver, kidney and intestinal tract (Liang et al., 2007).  
Respiratory epithelial adenomatoid hamartoma 
(REAH)  is a subtype of hamartoma, first described  
in 1995 (Wenig and Heffner, 1995). Until the last few 
years, REAH of the nose and paranasal sinuses was 

considered very rare and since Wenig and Heffner’s 
cases in 1995 to last few years, about 10 REAH 
cases of nose have been reported (Himi et al., 2002; 
Metselaar et al., 2005; Ingram et al., 2006; Fitzhugh 
and Mirani, 2008; Cao et al., 2010; Braun et al., 2013). 
On the contrary, recent studies showed that  REAH  is 
much more common than expected and a significant 
proportion of patients with REAH  were misdiagnosed 
and managed or  treated with a diagnosis of  inflamatory 
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nasal polyp,  in the past (Gauchotte et al., 2013; Lee et 
al., 2013; Nguyen et al., 2014). In this article we present 
a case of REAH who was  followed up with topical 
and systemic steroids for years with the misdiagnosis 
of inflamatory nasal polyposis and discuss the clinical, 
radiological and histopathological features of the  
disease of increasing importance in recent years. 

2. Case report
An 82-year-old  male  presented at  our otolaryngology 
outpatient clinic with major complaints of nasal 
obstruction and hyposmia.  He had a nasal operation 
history  at another center  for similar complaints ten 
years ago but there was no information about the content 
of previous operation and diagnosis. These complaints 
resumed after a short period  postoperatively and  the 
patient  was long term managed by topical and systemic  
steroids with the diagnosis of inflamatory nasal 
polyposis. He denied any benefit from these treatments. 
His symptoms have worsened over a three-month 
period despite oral steroid and antibiotic medications.  
He had no history of systemic disease, allergy, 
malignancy, smoking or drug use. Endoscopic nasal 
examination revealed  an anterior septal perforation 
about 3 mm in diameter and  well-circumscribed, soft  
polypoid tissues that fills bilateral middle meatus and 
posterior nasal cavities.  There was no mass lesion 
near the perforation and the perforation was thought  
to be due to the previous surgery or prolonged  use of 
nasal steroids. Physical examination of the oral cavity, 
oropharynx, ears  and neck was normal. An axial 
and coronal section computed tomography (CT)  of 
the nose and paranasal sinuses   was then performed 
to evaluate the extent of the disease. CT showed the 
presence of  bilateral  soft tissue densities at bilateral 
ethmoid and maxillary sinuses, olfactory clefts  and 

posterior nasal cavities and also a defect at the  anterior 
nasal septum was detected. There was no destruction 
or invasion at the surrounding structures such as orbita, 
skull base or maxillary sinus walls (Fig. 1). The patient 
underwent  an endoscopic sinus surgery.  The polypoid 
tissues filling the bilateral  middle meatus, olfactory 
cleft  and  nasal cavities  were cleaned. The remnants 
of the middle turbinates  was  encountered secondary 
to previous surgery. Bilateral anterior and posterior 
ethmoidectomy and middle meatal antrostomy  was 
performed and the pathologic  tissues at the maxillary 
sinuses were removed. The operation was completed 
uneventfully.  There were no complications during the 
postoperative period. Microscopic examination showed 
a large number of  proliferated glands lined by ciliated 
respiratory epithelium and the surface of the lesion was 
found to comprise pseudostratified, ciliated columnar 
epithelium. There was no evidence  of atypical cells or 
metaplasia  (Fig. 2). The final histopathologic diagnosis 
was REAH. At  6-month  follow-up, there was no 
evidence of recurrence.

3. Discussion
Our traditional knowledge was requiring us to evaluate 
the bilateral bright gray or off-white color polypoid 
nasal masses as inflammatory nasal polyposis and to 
evaluate the topical or systemic steroids and endoscopic 
sinus surgery as  treatment alternatives. In 1995, Wenig 
and Heffner have reviewed again the histopathological 
findings of patients who were operated because of 
nasal polyposis and described a type of hamartoma 
characterized by prominent glandular proliferations 
lined with ciliated respiratory epithelium originating 
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 Fig. 1. Paranasal sinus computed tomography  showed 
the presence of  bilateral  soft tissue densities 
at bilateral ethmoid and maxillary sinuses, 
olfactory clefts  and nasal cavities,  also a defect 
at the  anterior nasal septum was detected

 Fig. 2. Microscopic examination showed a large 
number of  proliferated glands lined by 
ciliated respiratory epithelium and the 
surface of the lesion was foung to comprise 
pseudostratified, ciliated columnar epithelium 
(original magnification a:x40, b: x200, 
Hematoksylin&Eozin)
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from the surface epithelium, called REAH,  in 31 
patients. The last few years,  about ten cases of  REAH 
were reported and REAH emphasized as a very rare 
clinical condition in the mentioned articles (Himi et 
al., 2002; Metselaar et al., 2005; Ingram et al., 2006; 
Fitzhugh and Mirani, 2008; Cao et al., 2010; Braun 
et al., 2013). However, an awareness  occured at  this 
issue on recent years and many researchers reviewed  
histological findings of patients especially operated for 
inflammatory nasal  polyps retrospectively and they 
realized that a significant portion of those patients the 
real diagnosis was REAH and  actually thay began to 
publish them. Lorentz et al. (2012), Vira et al. (2011), 
Lee et al. (2013) and Mühlmeier et al. (2014)  published 
the largest series ranging from 25 to 50 cases. Studies 
revealed that REAH is a benign lesion predominantly 
affecting men after  their third decades of life, with 
a mean age of 50-55 years. The most important 
complaints of REAH patients are nasal obstruction, 
loss of smell, headache and runny nose. REAH has 
been reported to cause more a loss of odor than nasal 
polyps. The most important reason is excess incidence 
of REAH at the olfactory cleft (Liang et al., 2007; Cao 
et al., 2010; Lee et al., 2013). Two form of REAH 
have been described as isolated and inflammatory with 
nasal polyposis. In published series approximately 
70% of patients are reported to be with nasal polyps 
and 30% are isolated (Vira et al., 2011; Lorentz et 
al., 2012; Lee et al., 2013). Vira et al. (2011) found 
that 44% of cases  of non-isolated REAH develop on  
allergic chronic sinusitis  and 17% on nasal polyposis 
background. Isolated form is more seen in the olfactory 
cleft. The most distinguishing feature of our case was 
that both the olfactory cleft was affected and REAH 
was with extensive nasal polyposis. Lee et al. (2013) 
mentioned the affinity of REAH to the olfactory cleft 
and identified increased mean maximum olfactory cleft 
length in these cases. The studies on REAH found no 
etiologic role of Ebstein Bar virus (EBV) and Human 
Papilloma virus (HPV) (Hua et al., 2014; Mühlmeier et 
al., 2014). The mechanisms driving the development of 
REAH are unknown, and its nature as a benign tumor, 
hamartoma, or reactive inflammatory process is still 
open to discussion.
 Radiologically, the most common finding is an 
opacification of the affected sinus and  connection to 
the posterior nasal septum. The majority of the cases 
reported to be bilateral. REAH must be suspected if there 
is  opacification in CT and widening of the olfactory 
cleft (OC) (>10 mm), then REAH with inflamatory 
polyposis should be taken into consideration in the 
differential diagnosis to avoid overly aggressive skull-
base surgery before biopsy confirmation of a benign 
lesion.  Hawley et al. (2013) reported that when the 
olfactory cleft  is 10 mm or more, the sensitivity and 
specificity for the presence of REAH are 88% and 

74%, respectively CT reveales no more severe sinus 
disease in REAH with inflamatory polyposis, however, 
another important point is to evaluate that REAH 
can be accompanied by neoplastic lesions such as 
inverted papilloma, adenocarsinoma and hereditary 
hemorrhagic telangiectasia. Magnetic resonance 
imaging (MRI) of paranasal sinuses is rarely reported 
in REAH, reveales clearly delineated cerebriform 
tissue filling in the olfactory clefts. On MRI  lesions are 
in hypo-iso intense signal characteristic compared to 
normal nasal septum in T1-weighted imaging and the 
enhancement pattern is variable T2-weighted images 
are observed as a hyperintense signal. In our case, there 
were widespread  opacities in maxillary and ethmoid 
sinuses as well as an expansion at the olfactory cleft 
(Braun et al., 2013). We did not need preoperative MRI  
looking  on CT to findings.
 REAH appear as shiny polypoid masses, grey 
to white or yellowish in colour, with various sizes, 
on macroscopic evaluation. Microscopically, it is 
charecterized with submocosal glandular  proliferation 
with small to medium in size with prominent 
dilatation, which are lined with single layer of ciliated 
respiratory columnar epithelium. Cribriform structure 
and complex glandular growth is usually absent and 
the stroma contains inflammatory cells including 
eosinophils (Liang et al., 2007). Gauchotte et al. (2013) 
investigated  the roles of tryptase producing mast cells  
and the production of metalloproteinases  in REAH and  
concluded that the likely role of mast cell in REAH 
development may be metalloproteinase dependent. 
Our case  bored the classic histopathologic features 
of  REAH. A  subtype of REAH  was also defined, 
chondrosseous REAH  that contains islands of cartilage 
interspersed throughout the lesion (Roffman et al., 
2006). Although REAH is considered a non-neoplastic 
entity, molecular genetics findings  suggest that REAH 
may in fact be a benign neoplasm. 
 REAH must be differentiated from other paranasal 
masses especially from an inflammatory polyp because 
of the clinical and histopathological similarities. 
The others in the differential diagnosis are inverted 
papilloma  and adenocarcinoma. Clinically, inverted 
papillomas are more aggressive lesions, having the 
capacity to destroy bone and invade adjacent vital 
structures and  histologically consisting of papillary 
fronds with a delicate fibrovascular core, covered by 
multiple layers of epithelial cells and characterized by 
invagination of the surface epithelium in the underlying 
stroma. Adenocarcinoma also shows  invasion into 
the surrounding soft tissue and  bone destruction, 
histologically originate from the glandular epithelium 
and are characterized by a complex glandular growth 
pattern with a back-to-back or cribriform pattern lacking 
intervening connective tissue (Vira et al., 2011; Lee et 
al., 2013). Immunohistochemically adenocarcinoma 
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demonstrates higher reactivity for mindbomb E3 
ubiquitin protein ligase 1(MIB-1) staining than REAH 
(Ozolek et al., 2007). Also, the  lack of dysplasia,  
increased mitotic rate and cribriform architecture, 
and presence of individual glands surrounded by 
eosinophilic basement membranes, lined by ciliated 
respiratory epithelium in REAH, are criteria used to  
differentiate REAH  from low grade adenocarcinoma 

(Lee et al., 2013).
 As a conclusion, the differential diagnosis is very 
important to avoid from more aggressive surgery than 
is needed for the REAH and to avoid from unnecessary 
long-term follow-up with medical treatments such 
steroids. Because REAH is more resistant to topical 
and systemic steroids.
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