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Assessment of serum trace element levels
disease: A case-control study

in rheumatic heart

Romatizmal kalp hastali@inda serum eser element seviyelerinin degerlendirilmesi: Bir

vaka kontrol arastirmasi

Mehmet Hakan Oncel 1, Cemal Tuncer 2

Abstract

Aim: Some trace elements play important roles in various heart diseases. In this study, we aimed to determine
the changes in some trace element concentrations in the serum of patients with rheumatic heart disease (RHD).
Methods: Sixty-one patients with RHD and 60 healthy subjects were included in the study. Six subgroups were
defined in the study group according to the Wilkins score, the degree of aortic involvement, and the presence or
absence of pulmonary hypertension. Selenium (Se), Zinc (Zn), and Cupper (Cu) levels were measured, and
transthoracic echocardiography was performed in all participants.

Results: Serum Se and Zn concentrations were significantly lower in the patients compared to the controls
(meantSD and p 43.08+1.83 pg/dL vs. 60.75+2.44 pg/dL; t=-5.305, p=0.001 and 64.65+2.77 pg/dL vs.
87.34+3.33 pg/dL; t=-5.458, p=0.001, respectively). However, the serum Cu concentration was significantly
higher in the patient group than in the control group (84.50£3.50 pg/dL vs. 74.23+3.08 pg/dL; t=2.309,
p=0.023). Similarly, the Cu/Zn ratio in the patient group was found to be significantly higher than the control
group (1.4+0.09 pg/dL vs. 0.9+0.04 ng/dL; t=5.267, p=0.001). In the patient group, there was no significant
relationship between the Wilkins score, aortic involvement, pulmonary hypertension, the serum trace element
concentrations, and Cu/Zn ratio (p>0.05 for all).

Conclusions: We conclude that the changes in the concentrations of the measured trace elements can
predispose to RHD and play a role in the formation of certain factors that leads to the development of
the disease. Besides, serum Cu levels and Cu/Zn ratio can be used as inflammatory process markers.

Keywords: rheumatic heart disease; trace elements; selenium; zinc; copper
0Oz

Amag: Degisik kalp hastaliklarinda bazi eser elementlerin 6nemli oldugu bilinmektedir. Bu calismada
Romatizmal Kalp Hastaligi (RKH) olan hastalarin serumunda bazi eser element konsantrasyonlarindaki
degisiklikleri belirlemek ve bunun kronik RKH ve kapak tutulumunun siddetiyle olan iliskisinin ortaya konmasi
amaglanmustir.

Metod: RKH olan 61 hasta ve 60 saglikli birey ¢aligma kapsamina alindi. Bu ¢aligmaya alinan hasta grup,
Wilkins skoruna, aort tutulumunun derecesine ve ayrica pulmoner hipertansiyonun varligi ve yokluguna gore
olmak tiizere toplam alt1 alt gruba daha ayrildi. Hastalara ayrintili fizik muayene ve laboratuvar incelemesinin
yaninda kan Se, Zn ve Cu analizleri yapildi. Hasta ve kontrol guruplarma transtorasik ekokardiografi ile
Olctimler standart goriiniimleri tizerinden yapildi.

Bulgular: Hasta grubunda serum Se ve Zn konsantrasyonu kontrol grubuna gére anlamli 6lgiide diisiik bulundu
(sirastyla 43,08+1,83 pg/dL; 60,75+2,44 pg/dL; p<0,001) ve 64,65+2,77 ng/dL; 87,34+3,33 ng/dL; p<0.001).
Serum Cu konsantrasyonu hasta grubunda kontrol grubuna gore anlamli Olgiide yiiksek bulunmustur
(84,543,5 pg/dL’ye karsilik 74,23+ 3,08 ng/dL, p<0.05). Benzer sekilde Cu/Zn orani hasta grubunda kontrol
grubuna goére anlamli dlgiide yiiksek bulunmustur (1,440,09 pg/dL’ye karsilik 0,9+0,04 pg/dL, p<0.001). Hasta
grubunda serum eser element konsantrasyonlar: ve Cu/Zn oran ile hastaligin tutulum siddetini gosteren Wilkins
skoru, aort tutulumu ve pulmoner hipertansiyon arasinda anlamli bir iligki bulunmamustir (p>0,05).

Sonug: Eser element konsantrasyonundaki degisiklikler RKH’n1 predispoze edebilecegi gibi hastaligin
gelisimine yol acan bazi faktorlerin ortaya ¢ikmasina da katki saglayabilir. Ek olarak artmig serum Cu seviyesi
ve Cu/Zn oran1 devam eden inflamatuvar proges markirlari olarak kullanilabilir.

Anahtar kelimeler: Romatizmal kalp hastaligi; eser element; selenyum; ¢inko; bakir.
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Introduction

Acute rheumatic fever (ARF) is classified as a
connective or collagen tissue disease. In this ailment, there is
damage in the collagen fibrils and connective tissue. The disease
presents with inflammatory reactions in many organs, including
the heart, joints, and the central nervous system [1]. The most
significant complication of ARF is fibrosis in the heart valves,
which may lead to hemodynamic disturbance and chronic heart
disease, causing acquired heart disease in children and young
adults [2].

The effects of antioxidant trace elements on the
response of cardiac tissue to oxidative stress is long known [3]. It
has been suggested that abnormal immunoglobulin inflammatory
responses may be related to changes in the trace element levels

[4].

The role of oxidative stress in the etiology of
cardiovascular disease has been regarded as promising
concerning antioxidant therapies [5]. Despite the huge
accumulation of knowledge, there are still conflicting reports on
the significance of trace elements. Antioxidant supplementations
were reported to be associated with no effect or even adverse
disease outcomes [6].

We hypothesized that the serum Selenium (Se), Zinc
(Zn), and Cupper (Cu) levels are lower in patients with
rheumatic heart disease. Thus, the aim of this study was to
determine some trace element concentrations in the serum of
patients with RHD and to demonstrate the association of chronic
RHD and the severity of valvular involvement.

Material and methods

Study design

A retrospective case-control study was conducted.
Study reporting was done according to the STROBE criteria [7].
Ethical permit for conducting the study was obtained from the
local ethics committee at the Kahramanmaras Siitcii Imam
University Medical Faculty (IRB number: 2006/4-3, date:
06/04/2006). The Helsinki Declaration was followed during all
study processes.

Setting

The study was executed at the Kahramanmaras Siit¢ii
Imam University, Department of Cardiology between June 2005
and June 2006. During the study period, a total of 12,375
outpatients were served by the department.

Participants

Sixty-one patients (Group 1) who applied to the
cardiology polyclinics within one year meeting the revised Jones
criteria [8] and 60 healthy controls (Group I1) were included in
the study. Healthy controls were selected from the visitors or
caregivers of the study group. All control cases were interviewed
and examined concerning the absence of the outcome. Six
subgroups were defined among the patients, consisting of two
according to Wilkins score [9] (Wilkins score 1-8 and >9), two
according to the degree of aortic involvement (no or mild
involvement and moderate or severe involvement) [10], and two
according to the state of pulmonary hypertension (present or
absent).

Patients with known coronary artery disease,
degenerative valve disease, congestive heart failure,
cardiomyopathy, primary pulmonary hypertension, uncontrolled
hyperthyroidism or hypothyroidism, chronic obstructive
pulmonary disease, active ARF, active myocarditis, pericardial
diseases, congenital heart diseases, renal or hepatic insufficiency,
acute or chronic inflammation, infectious diseases, known
malignancy, cerebrovascular disease, presence of major systemic

) 4

disease, and age younger than 18 were excluded from the study.
The study procedures were explained and written consent was
obtained from all participants. The patients underwent a detailed
physical examination and transthoracic echocardiography.

Variables

The main study outcomes were serum Selenium (Se),
Zinc (Zn), and Cupper (Cu) levels. Samples for zinc (Zn) and
copper (Cu) measurements were diluted with glycerol. Standards
were prepared at concentrations of 50, 100, 200, and 400 pg/dL.
Samples were measured and evaluated in a flame photometer
against standard concentrations. Other variables studied were
age, sex, systolic blood pressure (mmHg), diastolic blood
pressure (mmHg), presence of hypertension or diabetes mellitus,
smoking status, blood Ca (mg/dL), Mg (mg/dL), P (mg/dL),
alanine aminotransferase (U/L), aspartate transaminase (U/L),
glucose (mg/dL), creatinine (mg/dL), total cholesterol (mg/dL),
triglycerides (mg/dL), high-density lipoprotein (mg/dL), low-
density lipoprotein (mg/dL), hemoglobin (g/dL), and hematocrit
(%) measurements.

Sample collection and storage was done while the
participants were in the sitting position, drawing 10 ml of venous
blood from the forearm cubital vein using vacutainer tubes. After
being kept in the room temperature for 30 minutes, the blood
samples were centrifuged at 4000 rpm for 15 minutes. Serum
samples were transferred to another tube and stored in the deep
freeze at -20-C for analysis. For complete blood count (CBC),
sufficient blood was obtained to an
ethylenediaminetetraacetic acid (EDTA) tube. CBC, glucose,
creatinine, aspartate transaminase (AST),
alanine aminotransferase (ALT), total cholesterol, triglyceride,
HDL (High-density lipoprotein), low-density lipoprotein (LDL),
Ca, Mg, P, and Fe levels were analyzed in the same day with
the Behring RXL autoanalyser.

Samples for selenium (Se) measurement were diluted
with 5% Triton X 100. A mixture of palladium (Pd) and Mg
(NO3)2 (magnesium nitrate) was used as matrix modifier.
Standards were prepared at concentrations of 10, 20, 30, and 40
pg / L. Samples were run on an atomic absorption
spectrophotometer using a graphite bath and the concentrations
were evaluated according to the standard curve.

Transthoracic echocardiography was performed with
the Acuson-Aspen® (Acuson Computer Sonography, Mountain
View, California) device using a 35 MHz probe.
Echocardiographic examinations were performed using standard
parasternal long axis, parasternal short axis, apical two spaces,
apical four space, and apical five space views. Measurements of
left ventricular (LV) end-diastole diameter, end-systolic
diameter, posterior wall thickness, interventricular septum
thickness, ejection fraction, fractional shortening, left atrium
(LA) and aortic root were done by the M-mode
echocardiography as defined by the American Echocardiography
Society [11]. The systolic pulmonary artery pressure was
calculated from the tricuspid insufficiency jet flow using the
Bernoulli equation by adding the right atrial pressure. In
addition, grading of the mitral valve characteristics by
echocardiographic examination was performed using the
Massachusetts General Hospital Score for Mitral valve
morphology (Wilkins scoring) [9]. Two-dimensional, M-mode
and double echocardiography methods were used in the
assessment of aortic involvement [12-15]. Transesophageal
echocardiography (TEE) was performed in patients where
transthoracic echocardiography was inadequate due to a poor
acoustic window [16].

Study size

Sample size calculation revealed that a total sample of
120 cases (60 study+60 controls) would be enough to detect a
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difference of 1.5 pg/dl difference in the serum Zn levels between
the study and control groups using the Independent Samples t-
test with a two-tailed hypothesis given a mean 1 of 60 pg/dl and
mean 2 58.5 pg/dl, standard deviation of 2 (effect size 0.6), alpha
error of 5% with a power of 90% [17].

Statistical methods

Clinical, laboratory, and echocardiographic data were
compared between Group | and Group I1. Data were presented as
mean + standard deviation (SD) or median (min-max). The
numerical variables were checked for normal distribution.
Variables with normal distribution were analyzed with the
Independent Samples t-test whereas the Mann-Whitney U test
was used for skewed data. The Chi-Square test was used for the
comparisons between categorical variables. All statistical
analyzes were done with the statistical package program SPSS
(version 13.0). A p-value less than 0.05 was accepted as
statistically significant.

Results

Participants

A total of 121 participants (Group I: n=61; Group II:
n=60 controls) were included in the study. Of the 61 patients in
Group I, 15 (24.6%) were males, and 46 (75.4%) were females,
while from the 60 controls in Group 11 18 (30%) were males and
42 (70%) were females.

Descriptive data

The mean age of the participants was 37.02 + 1.25 years
in Group I and 38.95 + 1.44 years in Group II. There was no
significant difference between the groups concerning the
demographic and clinical characteristics (p> 0.05 for all) (Table
1).

Table 1: Comparison of demographic features and blood chemistry
between Group I and Group I1.

Table 2: Comparison of transthoracic echocardiography measurements

between the groups.

Variable Group | (n=61) Group Il (n=60) p
LV end-diastole diameter 4.69+0.08 (2.24-6) 4.57+0.06 (3.66-5.36) 0.591
(em)¥

LV end-systole diameter 2.95+0.06 (2.00-4.40) 3.67+0.06 (1.90-3.51) 0.976
(em)®

Ejection fraction ¥ 65.75+1.08 (45.0-79.0)  69.83+0.93 (58.0-83.0) 0.542
Fractional shortening ¥ 37.26+0.88 (25.0-48.0)  40.84+1.03 (31.0-51.0) 0.388
Interventricular septum

thickness (cm) * 1.03+0.02 (0.70-1.50) 0.98+0.02 (0.66-1.30) 0.758
LV posterior wall

thickness (cm) * 0.91+0.02 (0.64-1.40) 0.87+0.02 (0.58-1.10) 0.930
Left atrium diameter 3.84+0.14 (2.30-7.30) 2.90+0.07 (2.18-4.10) 0.546
(em)®

Aorta diameter (cm) * 2.62+0.05 (1.83-3.30) 2.68+0.05 (2.05-3.47) 0.907

Variable Group | (n=61) Group Il (n=60) p
Age (years)* 38.95+1.44 (18-64) 37.02+1.25 (18-61) 0.313
Male/female 15/46 18/42 0.508
Systolic blood pressure
(mmHg)* 119.18+1.83 (100-160) 120.08+1.80 (90-160) 0.855
Diastolic blood
pressure (mmHg) ¥ 73.28+1.32 (50-100) 75.68+1.21 (60-100) 0.116
Hypertension P 5/61 (8.2) 4/60 (6.7) 0.751
Diabetes mellitus * 3/61 (4.9) 2/60 (3.3) 0.665
Smokers ? 6/61 (9.8) 7/60 (11.7) 0.551
Ca (mg/dL)* 8.96+0.06 (7.9-10) 9.03+0.06 (7.8-10) 0.381
Mg (mg/dL) ¥ 1.830.03 (1.20-2.30) 1.87+0.07 (1.40-5.70)  0.729
P (mg/dL)¥ 3.47+0.08 (2.30-5.90) 3.29+0.06 (2.30-4.60) 0.090
ALT (U/L)¥ 38.38+2.10 (15-105) 40.05+1.80 (16-93) 0.096
AST (U/L)¥ 25.92+1.55 (14-72) 24.26+1.31 (12-66) 0.249
Glucose (mg/dL) ¥ 94.20+1.79 (69-137) 92.87+1.67 (75-134) 0.173
Creatinine (mg/dL) ¥ 0.79+0.03 (0.10-1.40) 0.74+0.02 (0.10-1.40) 0.093
Total cholesterol (mg/dL) ¥ 162.35+4.54 (95-240) 172.06+3.96 (117-228) 0.193
Triglycerides (mg/dL) ¥ 118.34+8.45 (26-339) 135.93+9.15 (33-306)  0.160
HDL (mg/dL)* 43.62+1.45 (22-71) 42.00+1.53 (26-96) 0.444
LDL (mg/dL) " 98.58+3.4 (45.8-189.2) 108.33+3.84 (44.8- 0.206
175.2)
Hemoglobin (g/dL) 12.92+0.17 (8.7-17.1) 13.40+0.20 (9.03-16.50)  0.876
Hematocrit (%) 38.46:0.75 (24.37- 39.75+0.56 (27.70- 0.468

47.30)

46.90)

¥: Meantstandard deviation (range), LV: the left ventricle

Serum Se and Zn concentrations in the Group | were
significantly lower than in Group Il. Se values for the patient and
control groups were 43.08+1.83 and 60.75%2.44, respectively
(t=-5.305, p<0.001), while the Zn values were 64.65+2.77 and
87.34+£3.33, respectively (t=-5.458, p<0.001). Serum Cu
concentrations were significantly higher in the Group | compared
to the Group II (84.543.5 vs. 74.23£3.08, respectively) (t=2.309,
p=0.023) (Figure 1). Similarly, the Cu/Zn ratio was significantly
higher in the Group I than the Group II (1.4+0.09 vs. 0.9+0.04),
(Z=4.588, p=0.001) (Table 3).

Figure 1: Comparison of the mean serum trace element values between
the groups.

Group

100,00 W Group | (Patients)
B Group Il (Controls)

80,00

60,00

40,00

Table 3: Comparison of serum trace element levels between the groups.

Variable Group | (n=61) Group Il (n=60) p

Se (ng/dL) ¥ 43.08 +1.83 (9.77-79.65)  60.75+2.44 (10.77-107.88) 0.001
Zn (ug/dL) ¥ 64.65+2.77 (30.15-109.4)  87.34+3.33 (57.16-166.84) 0.001
Cu (ug/dL) ¥ 84.50+3.5 (37.32-167.92)  74.23+3.08 (38.20-133.10) 0.023
Cu/Zn (ratio) * 1.40:£0.09 (0.58-2.84) 0.90+0.04 (0.04-1.82) 0.001

¥: Mean+standard deviation (range), B: n(%), RHD: Rheumatic Heart Disease; AST:
Aspartate transaminase; ALT: Alanine aminotransferase; HDL: High-density lipoprotein,
LDL: Low-density lipoprotein

Outcome data

The two groups were compared regarding cardiac
functions. There was no significant difference in the LV end-
diastole diameters, aortic root diameters, posterior wall and
septum thicknesses between Group | and Group Il with
echocardiographic measurements (p> 0.05 for all). However,
significantly higher values for LV end-systolic diameter, lower
ejection fraction levels, lower fractional shortening, and higher
left atrium diameters were observed in the Group | compared to
the Group Il (Table 2).

¥: Meantstandard deviation (range)

Mean serum Se and Zn values were slightly higher
(45.74 pg/dl vs. 42.29 pg/dl and 73.49 pg/dl vs. 61.98 pg/dl,
respectively), while the serum Cu concentrations were slightly
lower (85.53 pg/dl vs. 81.59 pg/dl) among the patients with a
Wilkins score of >8. However, there was no significant
relationship between the serum trace element concentrations and
Cu/Zn ratio depending on the Wilkins score groups in the
patients (p>0.05) (Table 4).

Table 4: Comparison of serum trace element levels between Wilkins
score groups.

Wilkins Score 1-8 (n=47) Wilkins Score >8 (n=14) p

Se (ng/dL)” 42.29+2.06 (9.77-72.15) 45.74+4.06 (23.97-79.65)  0.444
Zn (ng/dL)¥ 61.98+2.96 (30.15-109.40) 73.49+6.43 (43.68-108.44)  0.060
Cu (pg/dL)¥ 85.53+4.48 (37.32-167.92) 81.59+4.41 (38.98-97.30)  0.263
Cu/Zn ratio * 1.47+0.11 (0.58-2.84) 1.20+0.14 (0.72+2.22) 0.392

¥: Meantstandard deviation (range)
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There was no significant relationship between the serum
trace element concentrations and Cu/Zn ratio with aortic
involvement in the Group | (p>0.05) (Table 5).

Table 5: Comparison of serum trace element levels in the Group I based

on aortic involvement.
No or mild aortic
involvement (n=30)

Medium or severe aortic p
involvement (n=31)

Se (ng/dL)” 43.09+2.89 (9.77-72.15) 43.08+2.29 (17.12-79.65) 0.315
Zn (pg/dL)¥  65.27+3.65 (30.15-108.64) 64.04+4.22 (32.63-109.40)  0.061
Cu(pg/dL)¥  84.72+4.95 (40.70-157.14) 84.3145.03 (37.32-167.92)  0.147
Cu/Zn ratio * 1.37+0.14 (0.65-2.84) 1.42+0.12 (0.58+2.57) 0.159

¥: Mean+standard deviation (range)

There was no significant relationship between serum
trace element concentration and Cu/Zn ratio and pulmonary
hypertension in the patient group (p>0.05) (Table 6).

Table 6: Comparison of serum trace element levels in the Group | based
on pulmonary hypertension status.

Variable Absence of pulmonary Presence of pulmonary p
hypertension (n=29) hypertension (n=32)

Se (ng/dl)¥ 43.08+2.78 (15.78-79.65) 43.10+2.45 (9.77-72.15) 0.932

Zn (pg/dl) ¥ 58.69+3.06 (34.00-103.04) 63.22+3.79 (30.15-99.48) 0.659

Cu (ng/d) ¥ 87.25+4.93 (40.70-157.14) 81.98+4.99 (37.32-167.92)  0.225

Cu/Zn ratio * 1.5140.13 (0.65-2.84) 1.28+0.12 (0.58+2.66) 0.214

¥: Mean+tstandard deviation (range)
Discussion

This study demonstrated that rheumatic heart disease
(RHD) is accompanied by decreased Se and Zn concentrations
and increased Cu concentrations.

Deteriorated trace element levels in cardiac diseases
such as atherosclerosis, idiopathic dilated cardiomyopathy, and
chronic heart failure have been reported in the literature [18-21].
Likewise, possible changes in the trace element levels in
rheumatic heart disease (RHD) have been reported [22,23].
However, serum trace element levels have not been studied in
detail. Nutritional deficiencies and infectious diseases are
common and show complex interactions leading to poor clinical
effects. Such combinations are evident in developing countries,
especially in rural areas. Many nutritional elements (such as Se,
Cu, and Zn) modulate the immune function and affect the
sensitivity of the host to the infection [24,25]. It is also essential
for optimal functioning of organs and tissues. For this reason,
trace elements can play a critical role in cardiovascular diseases.

Selenium is an essential trace element for protecting the
immune system and oxidative functions. It acts as both an
antioxidant and an anti-inflammatory agent. Because hydrogen
reduces peroxide and phospholipid hydroperoxidase, it also
reduces the levels of free radicals and reactive oxygen species
[26].

Zn and Cu, like Se, have similar effects on
immunological systems [24]. Increased Cu levels and Cu / Zn
ratio are indicative of the severity of an inflammatory process,
high levels demonstrating a more serious inflammatory process.
It has been suggested that high levels of serum Cu and low Zn
(therefore, high Cu/Zn ratio) are low-rate acute phase reactants in
patients with sclerotic aortic valves. Studies with similar patient
groups have also been supported by moderately elevated C-
reactive protein levels [27]. Using serum trace element levels of
healthy individuals, sclerotic aortic valves of operated patients,
and aortic valves from autopsies, Nystrom-Rosader et al. [28]
supported that serum Cu and Zn concentrations are indicative of
the severity of infection and inflammatory process.

Various immunologic and inflammatory changes have
long been reported to play a key role in the pathogenesis and
prognosis of RHD. According to many theories, the pathogenesis
of RHD is explained by an abnormal immunological response [1,
29]. It was also stated that these responses are related to changes

in trace element levels. Previous studies have focused on the
trace element levels (especially Zn) in the tissue samples of RHD
[22, 23]. These studies have shown that the Zn levels in the
samples taken from heart valves of postmortem cases of RCC are
significantly lower than those of the control group. Govindarajo
et al. [22] have shown that low levels of Zn in RHD may affect
cell-mediated immunity and increase rheumatic activity and
patients' susceptibility to infections. Kosar F. and colleagues [4]
observed that serum Zn and Se concentrations were lower and
Cu and Cu/ Zn ratios were significantly higher in RHD, and they
observed that these were important parameters in the
development of the rheumatic process, but they did not find a
meaningful relationship with the severity of the functional class,
which is indicative of the severity of the disease. Chlamydia
pneumonia contributes to the development of atherosclerosis and
RHD. Nystrom-Rosader and colleagues observed that serum and
sclerotic occult elemental levels play an important role in this
contribution of Chlamydia pneumonia [30], facilitating the
development of active infection by Chlamydia pneumonia and
adversely affecting the immune system of the brain.

Low Se levels have been demonstrated in the inflamed
heart in acute viral myocarditis [31]. Especially feeding with
nutrients deficient from Se is known by its negative effect on the
immune system. As a result, more virulent virus variants are
selected and they contribute to a heavier disease transmission
[32]. In addition, Se deficiency has been associated with many
different cardiovascular diseases such as Keshan and Chagas
[33].

In our study, it was determined that the serum
concentrations of Se and Zn were significantly lower in patients
with RHD than in the healthy control group, and that these
patients had a significantly higher serum Cu level and a higher
Cu/Zn ratio than the control group. However, there was no
difference between the groups in which trace element
concentrations and Cu/Zn ratios were classified according to the
presence of Wilkins score, aortic valve involvement, and
presence  of  pulmonary  hypertension,  which  are
echocardiographic findings showing the severity of patients'
illnesses. We found that the echocardiographic parameters LV
end-systolic diameter and left atrium diameters were
significantly larger in the patient group than the control group,
and the ejection fraction and fractional shortening were
significantly lower.

However, we could not explain an underlying
mechanism by which serum Zn and Se element levels could be
reduced, and we could not detect a situation that would increase
oxidative stress or inflammation and affect serum Zn or Se
levels. Because RHD is an inflammatory condition, it is not
surprising that low levels of Se and Zn are seen in our patients.
In other words, it can be said that the changes in trace element
levels in these patients may be the result of the current
inflammatory process, as well as the inadequate intake of dietary
trace elements. A second finding in this study is that the increase
in serum Cu concentration and Cu/Zn ratio reflects an increased
or persistent inflammatory process in this disease, because the
Cu concentrations and Cu/Zn ratios are significantly higher in
these patients compared to the control group. There was no
significant relationship between the third trace element profile
and the groups we classified according to Wilkins score, aortic
valve involvement, and the presence of pulmonary hypertension,
which were echocardiographic findings showing the severity of
the disease. It is known and expected that among the
echocardiographic parameters the left atrium diameter is
significantly larger in the patient group than in the control group.
Although the ejection fraction and fractional shortening
measurements were significantly lower than the control group,
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we observed that left ventricular function was maintained in the
patient group.

As a result, we report that RHD is accompanied by
decreased Se and Zn concentrations and increased Cu
concentrations. We can say that changes in trace element
concentration may predispose to RHD, but may also give rise to
the development of some factors, which may lead to the disease.
As they may contribute to the development of many
cardiovascular diseases, the low serum levels of Se and Zn may
have also significantly contributed to the development of RHD.
In childhood, malnutrition and poor hygienic conditions
contribute to the decrease of Se and Zn levels [32]. Of course, it
is the most economical way to prevent the development of RHD,
which is still a significant health problem in Turkey. Therefore, it
can be expected that rich and balanced nutrition in terms of trace
elements can contribute to the reduction of the incidence of RHD
by providing support for a healthy immune system.

When we translate our results into clinical practice,
some limitations of this study must be kept in mind. First, our
sample is from a restricted area and a limited number of carefully
selected participants. Although the results of a study from the
same area [4] supports our findings, there is a need for a wider
range of data to verify the accuracy and precision of these
results. Secondly, the serum levels of the measured elements
depend on the nutritional status and oral intake such as mineral
supplements and medications. For this reason, it is difficult to
make final conclusions by a one-time analysis. Also the time gap
between data collection and study reporting, which was due to
personal problems of the main author, can be mentioned as a
limitation.

In conclusion, assessment of serum trace element levels
in patients with well-settled RHD may not be clinically useful,
but evaluation of serum trace element levels and providing
nutritional trace element support in the acute phase may reduce
the development of RHD. Besides, elevated serum Cu levels and
Cu / Zn ratio can be used as ongoing inflammatory process
markers. For this reason, evaluation of serum trace element
levels seems feasible in patients with RHD.
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Abstract

Aim: In this study, we aimed to investigate the serum magnesium (Mg) levels in diabetic and prediabetic
patients and its correlation with age, body-mass index, HOMA-IR, serum fasting glucose, HbAlc, and insulin
levels.

Methods: In this retrospective study, a total of 130 patients consisted of newly diagnosed prediabetes (Group
PD) (n=63) and type 2 diabetes mellitus (Group D) (n=67) were included. Patients' age, body mass index, serum
Mg, glucose and insulin, HOMA-IR and HbAlc were recorded. The prediabetes and type 2 diabetes diagnoses
had been made according to WHO criteria at the time of diagnosis.

Results: In group D, the mean Mg level (1.88 + 0.17 mg/dl) was significantly lower than group PD (1.96 + 0.17
mg/dl) (p = 0.007). Correlation analysis showed that there was a significant negative correlation between Mg
and glucose (r = -0.390, p = 0.001) and HOMA-IR (r = -0.284; p = 0.022) in the group D. No correlation was
found between serum Mg level and serum insulin, HbAlc, age, and body-mass index (p = 0.801, 0.087, 0.611
and 0.691, respectively). In group PD, serum insulin, HbAlc, glucose, HOMA-IR, age, and body-mass index
were not corraleted with serum Mg levels (p = 0.801, 0.087, 0.939, 0.998, 0.611 and 0.691, respectively).
Conclusion: We showed that while there was a negative correlation between magnesium levels and HOMA-IR
and fasting blood glucose levels in diabetic patients, but this correlation was not present in prediabetic patients.
Our results suggest that serum Mg level is associated with metabolic control of type 2 diabetes and thus it can be
considered in these patients.

Key words: Magnesium, diabetes, prediabetes, insiilin resistance, fasting glucose, HOMA-IR

0Oz

Amag: Bu ¢alismada diyabetik ve prediyabetik hastalarda serum magnezyum (Mg) diizeyleri ile yas, viicut kitle
indeksi, HOMA-IR, serum aglik glukoz, HbAlc ve insiilin diizeyleri arasindaki iligkiyi inceledik.

Yontemler: Bu retrospektif ¢aligmada, yeni tan1 almig prediyabet (Grup PD) (n=63) ve tip 2 diabetes mellitus
(Grup D) (n=67) olmak tizere toplam 130 hasta ¢aligmaya alindi. Hastalarin yag1, viicut kitle indeksi, serum Mg,
glukoz ve insiilin degerleri, HOMA-IR ve HbAlc kaydedildi. Prediabetes ve tip 2 diyabet tanisi, tan1 aninda
WHO kriterlerine gore yapildi.

Bulgular: Grup D'de ortalama Mg diizeyi (1,88 + 0,17 mg/dl), grup PD'den (1,96 + 0,17 mg/dl) anlamli derecede
diisiiktii (p = 0,007). Korelasyon analizi, D grubunda Mg ve glukoz (r = -0,390, p = 0,001) ve HOMA-IR (r = -
0,284; p = 0,022) arasinda anlaml negatif korelasyon oldugunu gosterdi. Serum Mg ile insiilin, HbAlc, yas ve
viicut kiitle indeksi (sirastyla p = 0,801, 0,087, 0,611 ve 0,691) arasinda korelasyon saptanmadi. Grup PD'de
serum insiilin, HbAlc, glukoz, HOMA-IR, yas ve viicut kitle indeksi ile serum Mg diizeyleri arasinda
korelasyon yoktu (strastyla p = 0,801, 0,087, 0,939, 0,998, 0,611 ve 0,691).

Sonuglar: Diyabetik hastalarda magnezyum diizeyleri ile HOMA-IR ve aglik kan glikoz diizeyleri arasinda
negatif bir iliski oldugunu, ancak bu iliskinin prediyabetik hastalarda mevcut olmadigini gésterdik. Calisma
sonuglarimiz serum Mg seviyesinin tip 2 diyabetin metabolik kontrolii ile iliskili oldugunu ve bu nedenle bu
hastalarda g6z oniine alinabilecegini diisiindiirmektedir.

Anahtar Kelimeler: Magnezyum, diyabet, prediyabet, insiilin direnci, aglik glikoz, HOMA-IR
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Introduction

Magnesium (Mg) is the second most abundant
intracellular cation after potassium present in living cells and
may influence the regulation of blood glucose metabolism by
modulation of insulin secretion and insulin action [1]. Therefore,
alterations in the metabolism of this mineral may influence these
functions, contributing to the pathogenesis of obesity and insulin
resistance [2, 3].

Studies and knowledge on the relationship between
diabetes and Mg status are expanding. Hypomagnesemia is a
common finding in type 2 diabetic patients (T2DM) [4]. It has
been reported to occur in 13.5 to 47.7% of patients with T2DM
compared with 2.5 to 15% among their counterparts without
diabetes [5-8]. Some studies have demonstrated the action of Mg
on insulin resistance in obesity and diabetes, and thus Mg
deficiency has been proposed as a risk factor for T2DM [1, 9,
10].

Prediabetes, characterized by impaired fasting glucose
and/or impaired glucose tolerance, is considered an important
risk factor for the development of overt diabetes [11]. A few
studies have investigated the association of serum Mg levels with
prediabetes, but the findings were inconsistent [3, 12]

In this study, we have aimed to investigate the serum
Mg levels in patients with T2DM and prediabetes and its
correlation with serum fasting glucose, insulin, HOMA-IR
(Homeostatic Model Assessment for Insulin Resistance) and
HbAlc levels.

Material and methods

In this retrospective study, patients with newly
diagnosed prediabetes and T2DM who were admitted to Diabetes
and Internal Medicine outpatient clinics of Bakirkoy Dr. Sadi
Konuk Education and Research Hospital between February 2017
and January 2018 were evaluated. The study was approved by
institutional ethical committee of the Bakirkoy Dr. Sadi Konuk
Education and Research Hospital (2018/144), which complies
with Helsinki Declaration.

A total of 130 patients with prediabetes and T2DM
were included in this study. The study included 67 newly
diagnosed T2DM (group D) and 63 newly diagnosed prediabetic
patients (group PD). All patients were newly diagnosed patients
and have not reported a history of diabetes and not used insulin
or an oral antidiabetic agent at the time of diagnosis. At our
outpatient clinics the prediabetes and T2DM diagnoses have
been made according to WHO criteria [13].

Exclusion criterias were as follows: patients other than
newly diagnosed diabetes and/or prediabetes; patients with
hypertension, chronic renal failure, acute or chronic diarrhea,
malabsorption syndrome, congenital diseases, immunologic
diseases, acute/chronic pancreatitis, cirrhosis, malignancy,
epilepsy and patients who were using alcohol, magnesium-
containing antacids, magnesium-containing vitamin-mineral
preparations.

Patients' age, weight, height, glucose, insulin, HOMA-
IR, glycosylated hemoglobin (HbA1c), calcium (Ca), Mg, and 25
(OH) vitamin-D levels were recorded. Body mass indexes (BMI)
[(weight (kg) / height (m?)] of all patients were calculated using
height and weight measurements. HOMA-IR was measured to
determine insulin resistance and calculated as the fasting insulin
level (uU/mL) x early morning fasting blood glucose level
(mg/dL)/405. In our clinical routine, blood samples were taken in
the morning after at least 12 hours of nightly fasting.

Statistical analysis

For the statistical analysis, SPSS version 17 for
Windows (Statistical Package for Social Sciences - SPSS,
Chicago, IL, USA) was used. Student t test was used for
comparison of descriptive statistical methods (mean and standard
deviation) as well as quantitative data when study data were
evaluated. Pearson correlation test was used when the relations
between the parameters were examined. Chi-square test was used
for comparison of qualitative data. The results were evaluated in
a confidence interval of 95% and a significance level of p <0.05.

Results

This study included 130 patients consisted of 67 newly
diagnosed T2DM (group D) and 63 newly diagnosed prediabetic
(group PD) patients. There was no statistically significant
difference in mean age between the group D (44.89+7.67 years)
and group PD (42.14+8.74 years) (p=0.058) patients. Only 7.7%
(n = 10) of our study population was over 55 years of age.

Descriptive data of groups D and PD is shown in Table
1. In group D, the mean Mg level (1.88+0.17 mg/dL) was
significantly lower than group PD (1.96+0.17 mg/dL) (p=0.007).
Also, in group D, serum glucose, HOMA-IR and HbAlc levels
were found to be statistically higher than group PD whereas BMI
and magnesium levels in the group PD were found to be
statistically higher than group D (Table 1).

Table 1. Descriptive data of diabetic and prediabetic patients and
comparison between the groups.

Group PD (n=63)* Group D (n=67)* p

v

Age (year) 42.14+8.74 44.89+7.67 0.058
BMI (kg/m?) 34.41+6.46 28.77+5.21 0.0001
Glucose (mg/dl) 96.22+10.01 191.16+81.67 0.0001
Insulin (pu/ml) 14.95+6.50 15.60+16.64 0.205
HOMA-IR score 3.57+1.61 7.2249.22 0.001
HbAlc (%) 5.70+0.40 8.40+2.46 0.0001
Ca (mg/dl) 9.62+0.46 9.43+0.42 0.012
Mg (mg/dl) 1.96+0.17 1.88+0.17 0.007
Vitamin D (ng/ml) 16.11+11.36 19.57+10.77 0.088

¥: Meantstandard deviation, BMI: Body mass index, HOMA-IR: Homeostatic Model
Assessment - Insulin Resistance, Ca: Calcium, Mg: Magnesium, HbAlc: Glycosylated
hemoglobin

Significant negative correlations were found between
Mg and glucose levels (r=-0.390; p=0.001) and HOMA-IR
values (r =-0.284; p=0.022) in group D, but the same correlations
were not found in group PD. Also, age, BMI and serum insulin
levels were not correlated with serum Mg levels in both groups
(Table 2).

Table 2. Correlation analysis between Mg level and BMI, blood glucose,
insulin, and HbAlc levels.

. Prediabetes Diabetes
Magnesium
r p r p

Age (year) 0.065 0.611 0.083 0.506
BMI (kg/m?) -0.051 0.691 -0.031 0.809
Glucose (mg/dl) 0.01 0.939 -0.390 0.001
Insulin (uu/ml) -0.032 0.801 -0.108 0.393
HOMA-IR score 0.000 0.998 -0.284 0.022
HbAlc (%) 0.217 0.087 -0.240 0.051

BMI: Body mass index, HOMA-IR; Homeostatic Model Assessment -
Insulin Resistance, HbAlc: Glycosylated hemoglobin

Discussion

This study shows the effect of serum magnesium levels
on serum glucose and HOMA-IR values in T2DM patients which
could have an impact on diabetes regulation in those patients in
clinical routine.
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Electrolyte disorders are common in diabetic patients
and closely related to increased morbidity and mortality. In a
study, a total of 5179 patients over 55 years old have been
evaluated for electrolyte disturbance and at least one electrolyte
imbalance has been observed in 776 cases (15%) [14].
Electrolyte imbalance is more commonly seen in patients with
poor blood glucose regulation and those with renal dysfunction
[8, 15]. In our study, patients with renal dysfunction were
excluded from the study in order to exclude any conflict.

One of the common electrolyte disorders among
diabetic patients is hypomagnesaemia. In a study published in
2004 in United States [16], in which participants who were
consisted of 40,000 women aged 45 years and older, 918 subjects
had diabetes mellitus and lower magnesium levels than non-
diabetic subjects. Similar results have also been obtained in
another study [14] aiming to determine the frequency of
electrolytic impairment in the elderly population in 2013.
Analysis of that study has shown that diabetes was an
independent risk factor for hypomagnesaemia in people aged 55
years or older. A study by Odusan et al. [17] has shown that
diabetic patients had a lower magnesium level than non-
diabetics. In that study, about one-quarter of diabetic patients had
hypomagnesemia. In our study, we have determined a significant
negative correlation between serum magnesium and glucose
level in diabetic patients but there was no correlation in
prediabetic patients. However, we could not find a significant
relationship between Mg level and age in our study. Similar
result was found in the study by Arpaci et al. [18]. This could be
caused from the younger age of the patient population taken into
the our study.

Studies conducted by Dasgupta et al. [19] and Guerro-
Romero et al. [20] have shown that hypomagnesemia increases
the risk of complications in diabetic patients, affects glucose
regulation badly. A study published in 2018 [21] has been
suggested that magnesium might be important because of the
antioxidant effect in providing metabolic control of type 2
diabetes. Reasons for the frequent occurrence of
hypomagnesemia  in  diabetics  include inappropriate
magnesiumuria, incomplete magnesium intake, glomerular
hyperfiltration, impaired insulin metabolism, diuretic usage, and
recurrent metabolic acidosis [22, 23]. In our study, we have
excluded the patients who were using any anti-hypertensive
drugs and also patients with renal dysfunction. However, we did
not determine the urinary Mg levels in our patients. And we also
did not calculate the levels of eGFR (glomerular filtration rate) in
our patients. In terms of metabolic acidosis, having a history of
diabetes including diabetic ketoacidosis was also an exclusion
criterion of our study. We found a significant negative
correlation between Mg level and HOMA-IR values in diabetic
patients but no correlation was found in prediabetic patients.

The detection and correction of altered Mg status in
diabetic patients is clinically appropriate, although many
physicians tend to ignore Mg status. The increased risk of
developing impaired glucose tolerance and/or frank DMZ2 in
persons with dietary or serum Mg deficits have suggested a
potential benefit of Mg supplements in patients with DM2 or in
the presence of risk factors for DM2. Mg supplements have been
proposed as a complementary tool for the prevention of DM2
and its metabolic control [1].

T2DM is a condition in which the electrolyte disorders
are frequently seen due to the pathophysiology of the disease as
well as the drugs used and comorbid conditions. It is important to
evaluate the electrolytes and to take measures to correct this
condition if any disorder is detected [24]. Some benefits of Mg
supplements on glycemic profiles have been found in most but
not all studies. In our study, we showed a significant negative

correlation between magnesium levels and HOMA-IR and
fasting blood glucose levels in diabetic patients, but this
correlation did not exist in prediabetic ones. Our study included
newly diagnosed patients in order to avoid a possible
interference between our results and ‘disease other than diabetes-
related” or drug-related Mg disturbance. As we did not
investigate the effect of magnesium on diabetes regulation, we
could not evaluate the clinical efficacy of magnesium
replacement on T2DM patients.

In conclusion, our study results suggest that serum Mg
level is associated with metabolic control of T2DM, and thus it
can be considered in T2DM patients.
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Can the quick Sequential Organ Failure Assessment (QSOFA) score,
combined with plasma lactate concentration, predict the mortality for
patients with infections in the emergency department?

Hizh Sofa skorunun plazma laktat konsantrasyonu ile birlikte kullanim acil serviste enfeksiyon

hastalarindaki mortaliteyi 6ngorebilir mi?

Mustafa Korkut !, Cihan Bedel *

Abstract

Aim: Few studies have looked at the predictive role of plasma lactate measure combined with the score of quick
sequential organ failure assessment (QSOFA) on hospital mortality. The aim of the study was to investigate
whether the score of qgSOFA combined with plasma lactate is independently associated with in-hospital
mortality among patients with infections in the emergency department (ED).

Methods: Scores of gSOFA and plasma lactate measurements of 60 patients in ED were collected prospectively
from May 2017 to March 2018. We used the area under receiver operating characteristic curve (AUC) and
sensitivity analysis to compare the applicability of gSOFA score alone and gSOFA score combined with lactate
level for patient mortality.

Results: Thirteen patients (21.6%) died in the hospitalization period. According to the gSOFA alone, gSOFA
score combined with lactate measurement was more successful (AUC = 0.798 vs. 0.885 p<0.001, respectively).
When gSOFA was used alone, sensitivity and specificity were 92% and 54%, otherwise those of the combined
with lactate measurement were 100% and 43%, respectively (p<0.001).

Conclusion: Combining the gSOFA with lactate has higher sensitivity for patient mortality than that seen with
gSOFA alone.

Keywords: gSOFA, lactate, mortality

0Oz

Amag: Hizli SOFA skorunun plazma laktat diizeyi ile birlikte kullanimimin hastane i¢i mortaliteyi ongérmedeki
rolii ile ilgili ¢ok az ¢aligma vardir. Bu caliymamizin amaci plazma laktat diizeyi ile kombine bir hizli SOFA
skorunun, acil serviste enfeksiyonlu hastalarda hastane i¢i mortalite i¢in iliskili olup olmadigim1 aragtirmakti.
Yontemler: Mayis 2017- Mart 2018 tarihleri arasinda acil servise bagvuran 60 hastanin gSOFA ve plazma laktat
Ol¢timleri prospektif olarak toplandi. Olgularin qSOFA skorunun tek basina ve laktat ile birlikte kullanimmin
mortaliteyi ongormedeki analizi yapild.

Bulgular: On ii¢ hasta (%21,6) hastaneye yatis stiresinde 6ldii. Laktat 6l¢iimi ile kombine edilmis qSOFA,
gSOFA skoru tek basina kullanimina gore daha basarili bulunmustur (sirastyla AUC = 0,798 ve 0,885, sirasiyla
p<0,001). qSOFA igin tek basina duyarlilik ve 6zgiilliik %92 ve %54 iken, laktat ile kombine edilmesiyle
sirastyla %100 ve %43 oldugu saptandi (p<0,001).

Sonug: gSOFA'nin laktat ile kombine edilmesi, gSOFA’nin tek basina kullanilmasma gére mortalite tizerinde
daha yiiksek hassasiyete sahiptir.

Anahtar kelimeler: gSOFA, laktat, mortalite
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Introduction

Recently, the description of sepsis changed and qSOFA
is recommended as a new classification system [1]. The gSOFA
criteria for sepsis include an altered mental status (AMS),
systolic blood pressure (SBP) less than or equal to 100 mm/ Hg
and respiratory rate (RR) greater than or equal to 22 per minute
(calculated by assigning 1 point each to yield a score value
between 0 and 3). In the original study, the gSOFA score was
useful to predict mortality and it was superior than that of the
more complicated SOFA score [2]. Lactate is known as an
independent indicator of mortality in septic shock and as an
available marker of cellular and metabolic stress [3].

Higher serum plasma lactate measurements are
correlated with enhancement morbidity and mortality in various
patient samples, including [4, 5]. When lactate level > 2 mmol /
L was combined with the score of gSOFA, the mortality raised
but serum lactate measurement did not supply statistics verges
[2]. Otherwise, only limited number of studies investigated the
predictive role of qSOFA in combination with plasma lactate
levels in hospital mortality (Lactate >2mmol/L adds qSOFA
enhances efficacy over gSOFA alone in the ED patients with
suspected sepsis). Our purpose for this study was to investigate
whether combining gSOFA with plasma lactate concentration is
independently correlated with in-hospital mortality among
patients who were admitted to the ED with infections.

Material and methods

The present research was a single center study and the
samples were observed prospectively. Our population was the
patients with clinically suspected or diagnosed infection at the
ED from May 2017 to March 2018. Our hospital is a 2000-bed
education and research hospital with about 360 000 ED visitors
per year. This study was approved by the ethics committee of our
institution. Informed consent documents were taken from all the
patients. The study was performed following the Helsinki
Declaration.

Our inclusion criteria for this study were being >18
years, with infection diagnosed or suspected by an emergency
physician, and admitted to the ED. Pneumonia was diagnosed
through chest radiography with two or more symptoms of
dyspnea, fever, cough, sputum, breathlessness and/or pleuritic
chest pain. Inflammatory markers such as C-reactive protein and
leukocyte count were used for the diagnosis of infection [6].
Intra-abdominal infections were defined within any abdominal
organ or cavity, containing radiographic or imaging indication of
infection and one or more of such symptoms as fever, nausea,
vomiting, abdominal pain or jaundice. Other infections contained
skin and soft tissue infections, cerebral infection, and
pyelonephritis. A gSOFA score > 1 was included in this study.
During the study period, 96 adults were admitted with suspected
infection, 60 patients (62.5%) who met the inclusion criteria
were included in the final analysis. A total of 36 patients were
excluded from the study; 12 of these patients were missing data
and 24 patients were excluded from the study with exclusion
criteria (Figure 1).

The exclusion criteria were respectively: age <18 years
(n=2), a qSOFA score< 1 (n=3), trauma (n=2), cardiac arrest
(n=2), aortic  dissection  (n=1), acute  pulmonary
thromboembolism (n=1), acute cardiac failure (n=2), end stage
malignant diseases (n=3), burns (n=1), human immunodeficiency
virus positivity (n=1), intubated patients (n=1), use of
immunosuppressant drugs (n=1).Those admitted for palliative

quick SOFA score and lactate

therapies (n=2), and patients who refused to participate (n=2) in
the study were also excluded.

Patients with infection defined or suspected by an
emergency physician (n=96) no
(pneumonia,intraabdominal infections, cerebral
\_ infection, skin infection, pyelonephritis) )
yes l
/Exc\usion criteria (n=24) \
age <18
qSOFA score < 1 yes
trauma terminal disease, intubated
cardiac arrest, ,aortic dissection
acute cardiac failure, burns
who refused to participate
no
A 4
Patients with avaliz
characteristics,
The gSOFA and QSOFA with la
using the data at E
Outcome variables:in hospital mortality. ICU admission
A 4
[ Data was incomplete (n=12) yes
no
v

A 4
Finally enrolled patients
(n=60) Excluded (n=36)

Figure 1: Flowchart of patient enrollment.

After application to triage in ED, we collected
demographic status, focus of infection, vital signs, radiographic
imaging and laboratory test results of registered patients. We first
calculated the gSOFA score (within 2 minutes or less) within a
range of 0 to 3. This score was calculated according to values of
systolic blood pressure (SBP) less than or equal to 100 mm/ Hg
and respiratory rate (RR) greater than or equal to 22 per minute
and any alteration of mental status (calculated by assigning 1
point each to yield a score value between 0 and 3). The
emergency physician assessed the state of consciousness of the
patient, where patients with Glasgow coma score <15 were
accepted as altered mental status (AMS). AMS also included any
altered mentation such as somnolence and disorientation. Plasma
lactate levels stabilized during the patient’s first hour in the ED
We measured lactate levels of patients after the first hour. For
the patients whose plasma lactate levels were> 2 mmol/L, one
additional point was added to the score of patient’s qSOFA.
qSOFA+lactate (QSOFA score with plasma lactate score) scores
were calculated within the range of 0 to 4. We compared the
effect of these measurements on mortality. In our study, the
primary outcome was about hospital mortality. Secondary
outcomes were about hospital admission, ICU admission, and
total length of stay at the hospital, from ED triage to discharge
from the hospital.

Statistical analysis

We used SPSS software version 20.0 (SPSS, Inc,
Chicago, IL) for all statistical analyses. Normally distributed data
were given as meanst standard deviations. We compared
normally distributed variables using the independent-samples t
test. Data with does not have normal distribution were presented
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as median and quartiles, which we analyzed by using Mann-
Whitney U test. We compared categorical variables using 2
statistics. The independent variables of outcomes that statistical
significance evaluated by logistic regression analysis. We tested
all variables with statistical difference in a binary logistic
analysis together with qgSOFA. We formed receiver operating
characteristic (ROC) curves and evaluated the AUC to define
predictive values. We also calculated prognostic parameters
(sensitivity and specificity). All statistical tests were two-tailed,
and p<0.05 was considered significant.

Results

Ninety-six patients were asked to fill in the study data
forms for the study. Thirty six patients who fulfill one or more of
the exclusion criteria were excluded from the study (Figure 1).
Of the 60 patients included in the study, 41 (68.3%) were female
and 19 (63%) were male. The mean age of the patients was
67.23+16.75 years. Of the patients, 47 patients (78.4%) survived
and 13 patients (21.6%) died during hospitalization.
Cardiovascular disease was the most common cause of
comorbidities of the patients in 18 (30%) followed by chronic
obstructive lung disease in 16 (26.7%), diabetes mellitus and
immunosuppression diseases in 11 (18.3%). Baseline population
characteristics are shown in Table 1.

A SBP < 100 mmHg and a RR > 22 breaths/min were
founded at 29 (48.33%) and 53 (88.33%) of the patients,
respectively. 14 (23.33) of the patients were AMS cases. Higher
lactate measurements, gSOFA and qSOFA combined lactate
scores were statistically significant in the dead patients (Table 2).

Tablel. Demographic Status of Patients.

quick SOFA score and lactate

Table 2. Distribution of lactate levels and gSOFA, gSOFA + lactate scores.

Variable Overall Alive Dead p
(n=60) (n=47) (n=13)
Lactate, mmol/L” 2.15+2.3 1.55+1.28 4.3243.65 <0.001
Lactate > 2.0 mmol/L* 17 (28.3) 9(19.1) 8 (61.5) <0.001
qSOFA Score 1.65+0.63 1.49+0.54 2.23+0.59 <0.001
qSOFA¥ <0.001
1 26 (43.3) 25 (53.2) 1(7.7)
2 29 (48.4) 21 (44.7) 8 (61.5)
3 5(8.3) 1(2.1) 4 (30.8)
QSOFA + lactate score” <0.001
1 20 (33.3) 20 (42.6) 0(0)
2 25 (41.7) 22 (46.8) 3(23.1)
3 14 (23.3) 5 (10.6) 9(69.2)
4 1(1.7) 0(0) 1(7.7)

#: meantSD, *: n (%).

Table 3. Receiver operating characteristics analysis of each parameter for the
prediction of mortality.

Variable Sensitivity" Specificity" AUCH p

Lactate 61 (32-86) 81 (67-91) 0.790 (0.650-0.925) <0.001
gqSOFA 92 (64-99) 54 (38-68) 0.798 (0.654-0.945) <0.001
SOFA +lactate 100 (76-100) 43 (28-58) 0.885 (0.789-0.980) <0.001

Variable Overall Alive Dead p
(n=60) (n=47) (n=13)
Sex (Female/male) 41/19 30/17 11/2 0.194
Age (year) * 67.23+16.75  66.36£18.05  70.38+10.38 0.443
Comorbidities
Diabetes mellitus® 11 (18.3) 7(14.8) 4(30.7) 0.231
Chronic obstructive lung
disease* 16 (26.7) 15 (31.9) 1(7.7) 0.153
Chronic renal disease® 9 (15) 6 (12.7) 3(23.1) 0.392
Chronic liver disease* 4(6.7) 2(4.2) 2 (15.4) 0.202
Cardiovascular disease* 18 (30) 12 (25.5) 6 (46.2) 0.181
Immunosuppression® 11 (18.3) 4 (8.5) 7 (53.8) 0.001
Life style changes in the urban* 44 (73.3) 35 (79.6) 9 (20.4) 0.560
Infection focus
Pneumonia¥ 28 (46.7) 23 (48.9) 5(38.4) 0.547
Intraabdominal infection* 10 (16.7) 5 (50) 5 (50) 0.017
Urinary tract infection® 11 (18.3) 9 (19.2) 2 (15.4) 0.557
Others* 11 (18.3) 9(19.2) 2(15.4) 0.557
Blood culture positive* 10 (16.6) 8 (17) 2 (15.4) 0.384
Urine culture positive 5(8.4) 4 (8.5) 1(7.6) 0.716
Sputum culture positive 3(5) 2(4.2) 1(7.6) 0.394
ICU admission* 20 (33.3) 10 (21.2) 10 (76.9) <0.001
LOS in hospital median, <10
days" 40 (66.7) 28 (70) 12 (30) 0.027
Discharge from emergency
department* 11 (18.3) 11(100) 0(0) 0.054

ICU: Intensive care unit, LOS: Length of stay, #: meantSD, ¥:n (%)

This study investigated the effectiveness of the gSOFA,
lactate and the combining score (QSOFA with lactate) for the
prediction of the mortality using ROC analysis. It was found that
the area under curve (AUC) values of these variables were
statistically significant to predict mortality (Table 3; Figure 2).
gqSOFA with lactate had the highest AUC (0.885; p<<.001)
followed by qSOFA and lactate (AUC=0.798; p=0.790,
respectively). Moreover, the combining score had a higher
sensitivity with a little alteration in specificity compared with
that of the qSOFA score alone. In our study, when the qSOFA
score was compared with lactate levels for the prediction of the
mortality; gSOFA had the lower specificity (54%), though it had
the higher sensitivity (92%) with a AUC value of 0.798 (Table
3).

qSOFA: quick sequential organ failure assessment, AUC: area under curve, *: mean (range).

Figure 2. Receiver operation characteristic curve for patient mortality
using gSOFA alone and QSOFA with lactate score. The combined
gqSOFA and lactate level score has a higher AUC than gSOFA alone
(AUC=0.885 vs. 0.798, p<0.001, respectively). AUC = area under
curve, gSOFA = quick Sequential Organ Failure Assessment
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Figure 2. Receiver operation characteristic curve for patient mortality
using gSOFA alone and QSOFA with lactate score. The combined gSOFA and
lactate level score has a higher AUC than qSOFA alone (AUC=0.885 vs. 0.798,
p=0.001, respectively). AUC = area under curve, gSOFA = quick Sequential
Organ Failure Assessment.

Discussion

Our findings proved that only the gSOFA has higher
sensitivity. It was a mild predictive performance. In contrast to
our study, the literature found poor sensitivity with gSOFA
scores, which created a growing concern. The risk of in-hospital
mortality increases if resuscitation delays in the ED [7]. gSOFA
with lactate resulted in enhanced sensitivity with a vaguely
decreased specificity. In a study presented in ED structured by
Williams et al. 26.8% had a SBP < 100 mmHg, 21.1% of patients
had a RR > 22 breaths/min and only 5.1% of patients had AMS
[8]. This study also showed that only 14 patients (% 23.3) in
this study sample (60 patients) had AMS. Among patients
applied to the ED with AMS, only 13 (92.85%) of our patients
had a gqSOFA score >2, which makes it complicated to
investigate. Thus, identifying patient’s mortality risk increased.
In our study group, one patient had a qSOFA score < 2 and died.
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Other studies presented that gSOFA had poor sensitivity, so that
it was not useful for the screening test for sepsis [8, 9].

We found that gSOFA and gSOFA with lactate scores
were significantly correlated with all measured outcomes,
including in hospital mortality, intensive care unit (ICU)
admission and hospitalization. In this study, the gSOFA score
performed well in showing mortality for the patients with
suspected infection. Therefore, the gSOFA score, easily
calculated in consent with vital signs, can be used as a generic
scale to predict clinically important outcomes for ED patients.
ED patients covered in the study are likely to be admitted
regardless of whether mortality is suspected. gSOFA score of 2
or greater had higher sensitivity. Besides this, a gSOFA score of
<2 had perfect negative predictive value, with high sensitivity
and specificity. The performance of the gSOFA in our study was
similar to that of more complex scores such as the mortality in
ED sepsis score originally derived by Shapiro et al. [10]. In this
study, the AUC for the score was 0.82 and more advanced
prediction scores were declared to have even greater accuracy
[11]. The superiority of the gSOFA score is its simplicity and the
fact that it can be calculated without any laboratory tests.

We analyzed combination scores containing qSOFA
and plasma lactate measurement. As recommended in many
studies, plasma lactate level is a significant predictor of mortality
in seriously critical patients [12, 13]. In contrast to the literature,
only plasma lactate level with a cutoff value of 2 mmol/L
showed a well predictive performance, but when combined with
qSOFA, its efficacy of predictive value in-hospital mortality was
lower in our study population.

The rapid point-of-care (POC) measurement blood
lactate level is practical, feasible, and reliable. Singer et al. [14]
recorded that bedside POC lactate measurement in adult ED
patients decrease time to administration of septic patients,
leading to a decrease of in hospital mortality for these patients.
Combined lactate levels with gSOFA score increases gSOFA's
discriminating power and can be used as a rapid and simple
method. Recently Seymour et al. [2] have reported the predictive
value of qSOFA for inpatient mortality within ICU encounters
was 0.66 (95% CI 0.64 to 0.68). The predictive value within non-
ICU encounters was 0.81 (95% CI 0.80 to 0.82). This was
statistically significant unlike the results for SOFA or systemic
inflammatory response syndrome criteria [2]. In contrast to the
literature, our finding gSOFA with lactate had the highest AUC
(0.885) followed by qSOFA and lactate (AUC=0.798). But,
gSOFA with lactate had a higher sensitivity with a lower
specificity compared with lactate or gSOFA score alone.

Our study has some limitations. First, our study sample
was from a single center with an early quantitative resuscitation
program for sepsis patients who were presented to the ED. Thus,
our findings may not be widely generalizable to other centers at
which resuscitation programs are not applicable for sepsis
management. Second, lactate was not simultaneously measured
in all patients valid for the study. Third, due to the small
population, there may have been inadequate statistical power to
identify some of the significant findings.

As a result, in the ED using only the gSOFA score has
poor sensitivity for screening patients with high risk of mortality.
Combining the gSOFA with lactate has higher sensitivity for
patient mortality than that seen with gSOFA alone.
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Dorsal approach for excision of Morton’s interdigital neuroma: A
mid-term follow-up study
Dorsal yaklasim ile Morton noroma eksizyonu cerrahisi orta donem sonuglari
Haluk Celik *, Metin Uzun 2
Abstract ! University of Health Sciences, Umraniye

Aim: Morton’s neuroma is a paroxysmal neuralgia of forefoot and when nonsurgical treatment is unsuccessful,
neuroma excision is indicated. The purpose of the present study was to evaluate the outcomes, complications
and existing symptoms following an excision of the neuroma using dorsal approach.

Methods: The study evaluated 27 patients (21 women) with an average age of 49 years (range, 24-74) and an
average follow-up of 52 months (range, 24-96). The clinical diagnosis was confirmed by history and clinical
evaluation. Clinical outcomes were assessed using the interdigital neuroma score and the patients were asked in
terms of the level of pain, shoe modification, and sensorial problems.

Results: Average interdigital neuroma score improved from 20 to 62 points following the surgery (p<0.05). An
excellent interdigital neuroma score was reported in 11 cases (41%), well in 13 (48%) and fair in one patient
(4%); and two patients (7%) had a poor result with a similar pain prior to surgery. Numbness was reported in 16
patients (59%) without a restriction in daily life. Seven patients (26%) reported mild limitation with fashionable
shoes and one patient (4%) reported severe intolerance in footwear. 19 patients (70%) were completely pain-
free.

Conclusion: Surgical excision via dorsal approach is an effective method for the treatment of Morton’s
neuroma. In spite of the fact that mild degree shoe modification and numbness were the most common existing
symptoms after the surgery, clinical scores were not related to ongoing symptoms.

Keywords: Morton, interdigital neuroma, metatarsalgia

Oz

Amag: Morton’s noroma 6n ayagin ilerleyici ve agrili bir hastaligi olup, cerrahi dig1 yontemler basarisiz
oldugunda néroma eksizyonu tedavi secenekleri arasindadir. Bu calismada dorsal yaklasim ile néroma
eksizyonu yapilan olgularda fonksiyonel sonuglar, komplikasyonlar ve devam eden sikayetler aragtirilmistir.
Yontemler: Morton’s néroma tanisi ile dorsal néroma eksizyonu yapilan 27 hasta (21 kadin) ¢alismaya dahil
edildi. Ortalama yas 49 yil (Yas aralig1 24-74 yil) ortalama takip siiresi 52 ay idi (Yas araligi 24-96 yil). Klinik
skorlar interdigital néroma skorlama sistemine gore degerlendirildi. Hastalar son takiplerinde agri siddeti,
ayakkabi degisiklikleri ve duyu problemleri agisindan sorgulandi.

Bulgular: Cerrahi 6ncesi 20 puan olan ortalama interdigital noroma skorlamasi, son takipte ortalama 62 puan
olarak saptandi (p<0.05). Onbir olguda (%41) milkkemmel, 13 olguda (%48) iyi, bir olguda (%4) orta ve iki
olguda (%7) kotii sonug elde edildi. Onalt:1 olguda (%59) giinlikk hayat: etkilemeyen his kaybi saptandi. Yedi
hasta (%26) zaman zaman ayakkabi degisikligi yapmalar1 gerektigini bildirirken, bir hasta (%4) 6zel ayakkabi
disinda ayakkabi kullanamadign ifade etti. 19 hastada (%70) hi¢ agr1 saptanmadi.

Sonug: Dorsal yaklasim ile ndroma eksizyonu, Morton néroma tedavisinde etkili bir tedavi yontemidir. Hafif
dereceli ayakkabi intoleransi ve his kaybi stk devam eden sikayetler arasinda olup klinik skorlart ile iliski
saptanmamistir.

Anahtar sozciikler: Morton, interdigital néroma, metatarsalji
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Introduction

An interdigital neuroma is among the causes of the
forefoot pain and a controversy still exists for the etiology and
treatment [1, 2]. It was first reported by Civinini [3] in 1835 and
later by Morton in 1876.[4] Ischemia of the nerve and the
entrapment of the common digital nerve by the deep transverse
ligament has been considered as the possible etiologies [2, 5, 6].
Fibrosis of the soft tissue, demyelination and endoneurial fibrosis
of the nerve are the main histopathological findings [7, 8]. The
golden standard method for diagnosis is a clinical examination
and the imaging modalities are usually used to exclude other
causes of forefoot pain [9, 10]. The pain is aggravated by
walking while rest and removal of shoes bring relief [8]. An
acute pain is induced with palpable clicking sensation when
pressure is applied to intermetatarsal space (Mulder’s sign) [8].
The third and second web spaces were the most commonly
affected regions [11, 12]. Various conservative methods such as
orthosis, shoe modifications, metatarsal unloading, and local
steroid infiltrations are the initial treatment. Surgical excision of
Morton’s neuroma via dorsal or palmar approach is the most
common techniques in case of the failure of the conservative
treatment with a high success rate [2]. In spite of the fact that the
case series related to the surgical treatment of Morton’s neuroma
indicate successful outcomes, the number of studies are limited
[1]. We aimed to report the functional results of our patients after
surgical neuroma excision via a dorsal approach and evaluated
the possible factors affecting the clinical outcomes.

Material and methods

The present study was approved by the local ethics
committee of Umraniye Training and Research Hospital.
Between 2010 and 2016, 35 consecutive patients underwent a
dorsal neuroma excision for Morton’s neuroma were reviewed
retrospectively. Inclusion criteria were pain with activities,
positive Mulder clunk sign, local tenderness, loss of sensory and
unresponsiveness to the conservative management. Three
patients were excluded due to association of another anatomical
forefoot patologies and 5 patients could not be reached for a final
follow-up. Magnetic resonance imaging (MRI) was used to
confirm the neuromas and to exclude the other possible causes.
Informed consent was obtained for each patient prior to the
surgery. All surgeries were performed by the senior author.

Surgical technique

All operations were performed using spinal anesthesia
or continuous epidural anesthesia combined with spinal
anesthesia. Patients were placed in the supine position on the
operating table, and the lower limb tourniquet was inflated. A 5-
6 cm dorsal longitudinal incision was made on the affected
interdigital space. Dissection was carried down to the transverse
intermetatarsal ligament and a lamina spreader was utilized to
have enough space between metatarsal heads. Once transverse
ligament was released, the common digital nerve was identified
just below the ligament. The neuroma was resected such that 1
cm distal and 3 cm proximally to the bulking tissue (Figure). All
tissues were prepared for pathological examination. Once
bleeding control was made skin closed with nonabsorbable
multi-ligament sutures and a compressive bandage was utilized.
After ten days sutures were removed and weight-bearing was
allowed. The patients were not undergo any rehabilitation
protocol.

The histopathological evaluation indicated interdigital
neuroma in all patients. At the final follow-up, all patients were

asked to complete an interdigital neuroma clinical evaluation
score [9]. The neuroma score includes the assessment of pain,
walking distance, sensitivity, and footwear choices into a
numerical scale from zero to 80 points (Table). The patients were
also asked related to their pain level, restrictions in their life, and
sensorial changes on the distal part of the surgical incision and
the distance of walking. Clinical scores were compared in terms
of gender and location of the neuroma. In addition, the patients
were asked whether they had another operation related to this
issue and their satisfaction with the surgery.

Statistical analysis was performed using SPSS version
12 (SPSS Inc, Chicago, IL). Means and frequencies were
calculated to summarize the study data. Normal distribution was
investigated using the Shapiro-Wilk test. A paired Student t-test
and a qgi-square test were used to detect significant differences.
The threshold for significance was set at p<0.05.

Figure: Excised bulky interdigital neuroma tissue.

Table. Interdigital neuroma clinical evaluation score

L 4

Parameter Score
Pain
None 20
Mild 10
Severe 0
Maximum walking distance
Without limitation (>6 blocks) 20
Some limitation (2-6 blocks) 10
Severe limitation (<2 blocks) 0
Sensitivity
Normal 20
Numbness 10
Dysesthesia 0
Footwear requirement
Fashionable conventional shoes 20
Comfort footwear or shoe insert 10
Diffficulty with any shoewear 0

Results

The study evaluated 27 patients (21 women) with an
average age of 49 years (range 24-74 year) and an average
follow-up of 52 months (range 24-96 months). Sixteen neuroma
pathologies were located at the left side. In eight patients,
neuromas were detected in the second web space, 18 had in the
third web space and one patient had in both. No patients had
postoperative superficial or deep infection or soft tissue problem.

Prior to surgical treatment, the interdigital neuroma
score was an average of 20 points (range 10 to 30). 21 patients
(78%) reported severe limitation in walking and all the patients
had a restriction on footwear. The numbness was recorded in 9
patients (33 %) and no patient had dysesthesia.

At the final follow-up, average interdigital neuroma
score was found 62 points (range 20 to 70) with a statistically
significant improvement compared to prior to surgery. (p<0.05)
An excellent interdigital neuroma score was reported in 11 cases
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(41%), good in 13 cases (48%), fair in one patient (4%) and two
patients (7%) had a poor result with a similar pain prior to
surgery. One of the patients who had poor result was
recommended to undergo a revision neuroma excision surgery
due to the persistent pain however, the patient did not accept the
surgery. The other patient had radiofrequency treatment for
polyneuropathy and satisfied after the treatment.

There was no significant difference in outcomes related
to gender or location of the neuroma (p>0.05). Numbness was
reported in 16 patients (59%) without a restriction in daily life.
19 patients (70%) had no restriction in wearing any style of
shoes. Seven patients (26%) reported mild limitation with
fashionable shoes and one patient reported severe intolerance in
footwear. Nineteen patients (70%) were completely pain-free
whereas the other patients described a residual discomfort of the
situation.

Discussion

Despite its histological nature, no study has provided a
gold standard treatment method and significant risk factors
regarding the failure in Morton’s neuroma. Neuroma excision
using either a dorsal or plantar approach has been the most
common surgical method for the treatment of the disease.
Giannini et al. [9] described a functional scoring system for
interdigital neuroma and reported 85% good and excellent results
with neuroma excision using dorsal approach. In similar,
Coughlin et al. [13] and Kasparek et al. [2] reported 85% and
78% good and excellent results, respectively. Contrary to the
aforementioned studies Womack et al. [14] determined poor
results in 40% of patients and the authors stated that the higher
rate of numbness in their series might cause poor results [14].
We obtained a high rate of good to excellent results in our series
similar to literature. Only two patients had poor clinical scores
and one of them satisfied after the additional treatment.

Pain after the interdigital neuroma surgery has been
reported in 25%- 64% of the patients. In a study a quarter of the
cohort was reported an interspace tenderness after surgery with
no effect on patients’ satisfaction [2]. In our cohort, 30 % of the
patients determined a low-level pain without a restriction in their
daily life. One of our patients had a severe pain due to possible
amputation neuroma below the metatarsal head or scar tissue
formation. The patient did not accept the further treatment even
though we had recommended an additional surgery.

Shoe modification is a common existing symptom has
been reported commonly [8]. Schroven et al. determined that
even after a successful surgery, a part of patients had problems
with wearing normal shoes [15]. We observed shoe modification
in 8 patients (30%) Patients reported that although that situation
does not affect their daily life, they choose comfortable shoes.
No patient used a special orthosis after surgery. As similar the
previous studies, we think that shoe modification does not affect
the patient satisfaction.

Numbness in the distal part of the incision is a well-
described complication after interdigital neuroma surgery and
reported between %51- 72 of the patients [2, 13]. In our cohort,
16 patient had numbness in the last follow up. We also assessed
the influence of the sensory deficit on clinical scores, however,
we did not find a significant difference between the patients had
a sensory deficit or not.

The location of neuroma was mostly reported in third
intermetatarsal space. Womack et al. [14] reported lower
functional scores with the neuromas located in second web space
however in another study the location was not seen as a predictor
for lower results [16]. In our study, the most interdigital

neuromas were located in the third web space; however, we did
not find any statistical difference in outcome between the
patients had neuromas in the second or the third web space.

Number of the neuromas might affect the clinical scores
and multiple neuromas associated worse outcomes [2].
However, Coughlin et al. [13] reported that patients who had
undergone excision of multiple neuromas had a slightly lower of
satisfaction without a statistical difference. In our patients, one
patient had neuromas in adjacent interspaces and reported good
result at the final follow-up.

The second most common procedure for excision of the
neuroma is plantar approach. Even though neuroma excision can
be performed succesfully via plantar approach, scar related
problems, delayed wound healing, inclusion cysts were higher
than dorsal approach [1].

Limitations of the present study are possible recall bias
due to its retrospective design and the lack of comparison with a
different surgical technique. In addition lack of a power analysis
was another limitation for the present study.

In conclusion, surgical excision via a dorsal approach is
an effective method for the treatment of Morton’s neuroma. In
spite of the fact that mild degree shoe modification and
numbness are the most common existing symptoms after the
surgery, clinical scores are not affected due to ongoing
symptoms.
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Abstract

Aim: Acute coronary syndrome (ACS) describes all the clinical conditions due to myocardial infarction that is
caused by decreased blood flow in the coronary artery. Thymosin beta-4 (TB4) plays a significant role in the
recovery of damaged tissues and promoting the survival of cardiomyocytes in ACS. In this study, it was aimed
to determine the TR4 A/T (rs75112573) variation in ACS and its effects on the disease.

Methods: This was a prospective case-control study. Forty-eight patients with ACS and 45 healthy controls were
recruited for this study. Genetic analysis was performed using polymerase chain reaction/restriction fragment
length polymorphism (PCR/RFLP).

Results: The AT genotype (p<0.001, X2:12.40, OR:5.42, 95% Cl:2.02-14.53) and the A allele (p<0.001,
X2:17.22, OR:6.66, 95% Cl:2.61-16.98) frequency was found significantly higher in the patient group, while in
the control group the TT genotype was statistically higher (p<0.001, X2:17.22, OR:2.13, 95% Cl:1.44-3.16).
LDL-cholesterol levels in the patient group (p<0.001, 95% CI1:30.12-55.90), and HDL-cholesterol levels in the
control group (p<0.001, 95% CI:5.30-15.34) were significantly higher. In the patient group, total cholesterol and
HDL-cholesterol levels were found significantly higher in AT genotype carriers compared to the AA genotype
carriers (p=0.036, 95% C1:0.59-17.25), while VLDL-cholesterol levels were higher in the AA genotype carriers
compared to the AT (p=0.011, 95% CI:6.73-49.86), and TT (p=0.018, 95% CI:4.95-49.49) genotype carriers.
Conclusion: It can be concluded that carrying the TB4 A/T (rs75112573) gene polymorphism AT genotype and
the A allele may increase risk of ACS.

Keywords: Thymosin beta-4 A/T, polymorphism, acute coronary syndrome, PCR-RFLP

Oz

Amag: Akut koroner sendrom (ACS), koroner arter kan akimiin azalmasi sonucu miyokard iskemisinin neden
oldugu klinik tablolarin tamamini ifade eder. Thymosin beta-4 geni (TP4) hasarli dokularin iyilesmesinde ve
ACS’de kardiyomiyositlerin canli kalmasinda 6nemli rol oynamaktadir. Bu calismada ACS’li hastalarin T4
genindeki A/T (rs75112573) varyasyonunun tespit edilmesi ve akut koroner hastaligina olan etkilerinin
belirlenmesi amaglanmuistir.

Yontemler: Bu prospektif bir vaka kontrol ¢calismasidir. Caligmaya ACS'li 48 hasta ve 45 saglikli kontrol birey
dahil edildi. Genetik analiz, polimeraz zincir reaksiyonu/restriksiyon par¢a uzunluk polimorfizmi (PCR / RFLP)
yontemleri kullanilarak yapildi.

Bulgular: Kontrol grubu ile karsilastirildiginda hasta grubunda AT genotipi (p<0.001, X2:12.40, OR:5.42, %95
Cl:2.02-14.53) ve A alleli (p<0.001, X2:17.22, OR:6.66, %95 Cl:2.61-16.98) tasima siklig1 anlaml olarak
yiikselmistir. Kontrol grubunda ise TT genotip sikligimin hasta grubuna gore istatistiksel olarak yiiksek oldugu
gozlemlenmistir (p<0.001, X2:17.22, OR:2.13, %95 CI:1.44-3.16). Hasta grubumuzun LDL-kolesterol seviyesi
(p<0.001, %95 CI:30.12-55.90), kontrol grubumuzun ise HDL-kolesterol seviyesi yiiksek bulunmustur
(p<0.001, %95 Cl:5.30-15.34). Hasta grubunda AT genotipi tasiyanlarda AA genotipi tasiyanlara gore
kolesterol ve HDL-kolestrol diizeyleri anlamli derecede yiiksek olarak bulunmustur (p=0.036, %95 CI:0.59-
17.25). VLDL-kolestreol diizeyleri ise hasta grubunda AA genotipi tastyanlarda, AT (p=0.011, %95 CI:6.73-
49.86) ve TT (p=0.018, %95 Cl1:4.95-49.49) genotipi tastyanlara gore anlamh sekilde yiikselmistir.

Sonug: TPR4 A/T (rs75112573) gene polymorphism i¢in AT genotipi ve A alleli tagimanin ACS riskini
artirabilecegi sonucuna ulasilabilir.

Anahtar kelimeler: Timozin beta-4 (T4) A/T, polimorfizm, akut koroner sendrom, PCR-RFLP
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Introduction

Cardiovascular diseases are the most significant reason
of general morbidity and mortality in industrialized and
developing countries [1]. Acute coronary syndrome (ACS) is the
leading case of cardiovascular diseases, the most common reason
of administration to emergency response service or hospitals,
especially the coronary care units, and death in both Turkey and
worldwide, although many innovations and advances have been
made in the diagnosis and treatment lately [2-4]. ACS comprises
all clinical conditions that cause myocardial ischemia, which is
identified as reduced blood flow in the coronary artery, including
unstable angina, ST-segment elevation myocardial infarction or
non-ST-segment elevation myocardial infarction [5, 6].

Thymosin beta-4 (TB4) is an actin binding protein,
containing 43 amino acids and weighing 5kDa, coded by the
TMSB4X gene. Tp4, which has a preventive effect against many
pathological conditions, play important roles in repair of
damaged tissues and perpetuating cardiomyocytes in acute
coronary syndrome [7, 8]. Moreover, it also shows functions as
enabling endothelial cell migration, acceleration of angiogenesis,
slowing down the inflammatory response, and avoiding
apoptosis and oxidative damage [9]. Some studies suggested that
TP4 might be a significant factor in regulation of myocardial
infarction since it is found in high concentrations in platelets and
wound fluids [10]. Recently, it has been shown that Tp4 is
expressed in developing hearts, induces cardiomyocytes and
migration of endothelial cells, and ultimately play an important
role in cardiac vessel development [11, 12].

To date, there have been no studies present conducted
on the genetic variants of TP4. In this study, it was aimed to
determine the TP4 gene A/T (rs75112573) variant in ACS
patients and its effects on the disease.

Material and methods

Subject Selection

This research has been complied with all the relevant
national regulations, institutional policies and in accordance the
tenets of the Helsinki Declaration, and has been approved by the
Istanbul Medical Faculty Ethical Committee, Istanbul University
(#2012/1669-1263). The sample size to be used in the study was
determined with power analysis. According to the results of this
analysis, the minimum sample size required to detect a
significance difference using this test should be at least 40
individuals in each group (in total 80 individuals), considering
type I error (o) of 0.05, power (1-B) of 0.8 and effect size of 0.9.

The TP4 A/T (rs75112573) gene polymorphism was
investigated in 45 healthy subjects (28 women, 17 men) who did
not have any heart disease and 48 patients (22 women, 26 men)
diagnosed with ACS admitted to the Department of
Cardiovascular Surgery, Medicana Bahcelievler Hospital,
Istanbul, Turkey, between January 2013 and January 2014.

The patient group was randomly selected patients who
were diagnosed with ACS in the hospital which the samples were
collected. ST segment elevated g positive or non ST segment
elevated but enzyme positive patients are included into the
group. Unstable angina pectoris (USAP) patients were excluded.
All patients who are diagnosed with acute coronary syndrome
had at least one vessel disease detected angiographically. The
mentioned control group was created by the people who are
working at the same hospital via a survey. Especially the lack of
family history was the main criteria to maintain the survey.

While creating the control group, the age range was held
constant with the patient group.

The biochemical values of individuals with ACS
included in the study were obtained from routine laboratory tests
and are shown in Table 1.

Table 1. Clinical details of the patient and control groups.

Patient Group Control Group
Parameters (n=48) (n=45) P
LDL-cholesterol (mg/dL) 130.10+32.7 87.09+29.9 <0.001
Blood urea nitrogen (mg/dL) 21.25+14.2 - -
HDL-cholesterol (mg/dL) 39.90+9.4 50.22+14.6 <0.001
Cholesterol (mg/dL) 213.12+40.0 167.96+35.4 <0.001
VLDL-cholesterol (mg/dL) 43.15+£24.8 30.17+18.6 <0.001
Triglyceride (mg/dL) 153.29+93.1 27.85+22.1 <0.001
Creatinine (mg/dL) 1.20+1.2 - -
Urea (mg/dL) 42.97+£27.8
Presence of diabetes Mellitus (%) 58.3
Presence of hypertension (%) 81.2 -
Glucose (mg/dL) 155.98+85.4 -

LDL: Low density lipoprotein, HDL: High density lipoprotein, VLDL: Verl low
density lipoprotein.

DNA lIsolation and Analysis of Polymorphism

In EDTA containing tubes, 10ml of venous blood
samples were obtained from the participants. Samples were
stored at -20°C until the genomic DNA isolation was performed
using the salting out method [13]. Primers used for the
polymerase chain reaction (PCR) amplifications of the regions of
the T4 A/T polymorphism are given in Table 2. Reaction
volumes were set for a total of 25 ul as 16.5 pl apyrogenic water,
2.5 pl MgCI2 free (10X) buffer, 1.7 ul MgCI2 (25mM), 1.5 pul
dNTP (10 mM), 1.5 pl mix of forward (10 pmol) and reverse
primers (10 pmol), 0.3 pl Taq polimerase (5U/ul) and 1 pl 200
ng/pl genomic DNA sample. PCR mixes were prepared on ice
and in a sterile cabin.

For the TB4 A/T polymorphism, the PCR reaction
conditions were set as following the initial denaturation of 95°C
for 5 minutes, 94 °C for 45 sec, 65 °C for 45 sec and 72 °C 45 sec
for 35 cycles and a final elongation duration of 5 min at 75 °C.
PCR yields were controlled on 3% agarose gel electrophoresis.

In order to determine the TP4 A/T polymorphism,
obtained PCR yields were digested with the Tsp45I restriction
enzyme. Digested yields were separated on 3% agarose gel
electrophoresis and genotyped after being viewed under UV
light. The obtained PCR and restriction yields and genotyping of
the polymorphisms are shown in Table 2.

Table 2. PCR-RFLP-based evaluation of the T4 A/T (rs75112573)
polymorphism.

Interpretation

L 4

Primers Restriction enzymes

Y (bp)
F: 5-GTCACAGGAATCGTACCCCT-3' FA 11;33:71913”9
R: 5-ATTTTTGCAACAGCAGCGCA-3’ P AA- 193

(F: Forward primer, R: Reverse primer)

Evaluation of the Tsp45I
Digestion Results

Following digestion, fragments of 193, 113 and 79bp
were observed. A single band of 193bp was evaluated as AA
(homozygote variant), 113 and 79bp TT (homozygote wildtype)
and all three as (heterozygote variant).

Restriction Enzyme

Statistical Analysis

The statistical analysis was performed using SPSS
version 16.0 (SPSS inc. Chicago, USA). Values of p<0.05 were
considered as statistically significant. Distributions of the
genotype and allele frequencies between patient and control
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groups were evaluated using the Chi-square and Fisher’s exact
test. Demographic data between the patient and control groups
were compared using the Student’s T and Anova tests. Allele
frequencies were calculated according to the gene counting
method.

Results

Clinical parameters of the patient group are given in
Table 2. In the patient group, total cholesterol (p<0.001, 95%
Cl:29.62-60.71), LDL-cholesterol (p<0.001, 95% CI:30.12-
55.90), VLDL-cholesterol (p<0.001, 95% CI:3.88-21.87) and
triglyceride  (p<0.001, 95%CI:97.96-152.90) levels were
statistically higher than the control group. On the other hand,
HDL- cholesterol (p<0.001, 95%C I: 5.30-15.34) levels were
higher in the control group than the patient group.

When the patient and control groups were evaluated in
terms of the TP4 A/T polymorphism genotype and allele
distributions, the TT genotype frequency was statistically higher
in the control group (p<0.001, X2:17.22, OR:2.13, 95% Cl:1.44-
3.16). In the patient group, the AT genotype (p<0.001, X2:12.40,
OR:5.42, 95% CI:2.02-14.53) and A allele presence (p<0.001,
X2:17.22, OR:6.66, 95% Cl:2.61-16.98) were significantly
higher (Table 3).

Table 3.The TR4 A/T (rs75112573) genotype/allele distributions in the patient
and control groups.

such as myocardial infarction, and induces endogenous stem cell
arrival to the site of injury by increasing neovasculogenesis and
paracrine signals to support wound healing. Therefore, recently,
many studies have been published on the fact that T4 decreases
the infarct area and preserves cardiac function [17, 18]. In these
studies, it has been shown that T4 prevents damage to the heart
muscle and coronary arteries by providing cardiac protection
following heart diseases [19], induces angiogenesis in
cardiovascular sites [20], prepares the ischemic and epicardium-
derived progenitor cells to differentiate to cardiomyocytes [21],
promotes cardiac cell migration [11] and also prevents
inflammation in ACS with its anti-inflammatory effects [22].

Table 5. Relationship between the T4 A/T (rs75112573) polymorphism and
plasma lipid levels in the control group (n=45).
HDL- LDL-

Cholesterol VLDL- Triglyceride p

o
a4

(mg/dL) cholesterol cholesterol cholesterol (mg/dL)
(mg/dL) (mg/dL) (mg/dL)

2;1136) 173.14£37.2 49.92+15.2 90.86+32.0 32.06+19.0 162.17+95.3
S:nmy 217) 144.86£17.4 56.0029.7 70715121 1743279 89431385

(‘;ﬁz) 155.50£5.0 35504106 7650692 43.004240  217.0:1216

2;1:43) 168.5336.2 50.91£14.5 87.58+30.5 29.67+18.5 150.3121.6
Allele

A 147.22£15.9 51.44+12.9 72.00£11.3 23.1115.7 117.78£783  <0.05

(n=9)

Patient Group Control Group P
(n=48) (n (%)) (n=45) (n (%))
T 18 (37.5) 36 (80) <0.001
Genotype AT 24 (50) 7 (15.6) <0.001
AA 6 (12.5) 2449 -
T 60 (62.5) 79 (87.7) -
Allete A 36(37.5) 11 (12.3) <0.001

In the patient group, the AT genotype carriers had
significantly higher HDL- cholesterol levels compared to the AA
carriers (p=0.036, 95% CI:0.59-17.25). Total cholesterol levels,
however, were higher in the AA genotype carriers than AT
carriers (p=0.038, 95% Cl:2.15-73.68). Moreover, VLDL-
cholesterol levels were significantly higher in the AA carriers
than AT (p=0.011, 95% CI:6.73-49.86) and TT (p=0.018, 95%
Cl:4.95-49.49) carriers. When we compared according to the
alleles, total cholesterol (p=0.048, 95% CI:0.41-72.82) and
VLDL (p=0,009, 95% CI.7.44-48.21) levels were significantly
lower in T allele carriers (Table 4) and in the control group, total
cholesterol levels were lower in A allele carriers (p=0.048, 95%
Cl:0.18-51.64) (Table 5).

Table 4. Relationship between the T4 A/T (rs75112573) polymorphism and

plasma lipid levels in the patient group (n=48).

HDL- LDL- VLDL-

CP;IEEEL')OI cholesterol cholesterol cholesterol Tr(lg;y;:s[l)de p
9 (mg/dL) (mg/dL) (mgldL) 9
2;1118) 210286439 3867295 131396363 40.28+19.0 19.83£9.6
Genotype ﬁ;z g 20725358 4242004 125626307 3921183 32548270  <0.05
ﬁée) 245.17:345 3350652 144174293 67508467 33176234 <005
11-42) 208.55439.0 4081295 128106329 39.67¢189  27.10e22.1  <0.05
Allele B
2 gy 2M4SEB2 40694 193309 METS 3267260
. .
Discussion

Cardiovascular diseases are the leading cause of
mortality in Turkey and worldwide. In Europe, cardiovascular
diseases are responsible for 45% of female deaths under the age
of 75 and it is 38% for men [14, 15]. The term ACS describes all
the clinical syndromes from unstable angina pectoris to ST —
segment elevation and non-ST- segment elevation myocardial
infarction [16]. TP4 is excessively expressed during fetal
development and in cardiovascular systems following injury

There was only a single study investigating T4 in ACS
that was conducted on the Turkish population. However, this
study was not a genetic study and authors evaluated the
endogenous TP4 levels before and after primary percutaneous
coronary intervention (PCI) in patients administered with ST-
segment elevation acute myocardial infarction. They reported
that TP4 levels were elevated to the point similar to the control
group after PCI [9].

To this date, there have been no studies conducted on
TP4 genetic variants to our knowledge, which makes the
presented study the first. Our results indicate that since the TT
genotype frequency was statistically higher in the control group,
the TT genotype may decrease the risk of ACS. Moreover, the
AT genotype and the A allele frequencies being higher in the
patient group suggest that the AT genotype and the A allele may
disrupt the function of TP4, promoting the survival of
cardiomyocytes in ACS, therefore increase the risk of ACS.

Consequently, we believe that the low number of
individuals in our study affected our results, and further studies
with larger sample groups are needed to exactly clarify the role
of the TP4 polymorphism in the pathogenesis of ACS. But even
so there were a limited number of participants included in the
study; we think that our findings will contribute to the
understanding of the molecular mechanisms of ACS.
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Changes in incidence and age distribution of scabies: A

retrospective cohort study in a tertiary hospital

Uyuz insidansi ve yas dagihmindaki degisiklikler: Bir ticiinc
retrospektif bir kohort ¢calismasi

ii basamak hastanede

Habibullah Aktas*, Aybala Cebecik 2

Abstract

Aim: Scabies is a pruritic skin disease caused by an ectoparasite named sarcoptes scabies var hominis. It
sometimes makes endemics depending on lifestyles of communities. In this study, we point out that patients
with scabies have increased in recent years.

Methods: A retrospective review was carried out in the patients with scabies diagnosis between 2013January and
2018 July at the dermatology outpatient clinic of Karabuk Research and Training Hospital. The age and gender
of the patients, and the season of diagnosis were recorded from the hospital database.

Results: In this study, we found that the incidence of scabies increased from 0.4 % to 1% in the last 5 years in
the dermatology outpatient clinic of our hospital (r=0,886 p=0.000). The mean age of scabies patients decreased
from 49.7 to 31.4 within 5 years (r=-0,753 p=0,006). The female patients were much more than male patients
(56% Vs 44%), and their mean age was older than males (44 vs 37) (p=0,000).

Conclusion: Scabies cases are increasing in number and the mean age of the patients is decreasing gradually at
recent years.

Keywords: Gender, scabies, young population

0Oz

Amag:Uyuz, sarkoptes scabies var hominis adli bir ektoparazitin neden oldugu kasmtili bir deri
hastaligidir.Degisen hayat tarzlarina bagl olarak endemiler yapmaktadir.Bu c¢alismada uyuz tanisi alan
hastalarin son yillarda arttigina dikkat gektik.

Yontemler: Karabiik Egitim ve Arastirma Hastanesi Dermatoloji polikliniginde 2013 Ocak -2018 Temmuz
arasinda, uyuz tamisi alan hastalar retrospektif olarak incelendi.Hastane kayitlar1 kullanilarak yapilan
calismada,uyuz tanili hastalarin yas ve cinsiyetleri alindi.Uyuz tanisinin konuldugu mevsim not edildi.
Bulgular:Caligmamizda, son bes yil i¢inde , hastanemiz dermatoloji polikliniginde uyuz goriilme sikligmm %
0.4 den %]1'e kadar yiikseldigini saptadik (r=0,886 p=0,000). Uyuz tanisi alan hastalarmn yas ortalamasinin da, bu
5 yil i¢inde 49.7'den 31.4 'e distigiini gozledik (r=-0,753 p=0,006) . Uyuz tanili kadin hastalar daha fazlaydi
(%56 vs %44) ve uyuzlu kadin hastalarin yas ortalamasi erkek hastalarin yas ortalamasina gore daha biiytiktii
(44 'e 37) (p=0,000).

Sonug: Son yillarda,uyuz tanisi konulan olgular artiyor ve uyuz goriilme yasi da diisiiyor.

Anahtar kelimeler: Cinsiyet,gen¢ niifus,uyuz
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Introduction

Scabies is an itchy skin disease caused by an
ectoparasite, sarcoptes scabies var hominis. It has been known
for 2500 years and affects 300 million people a year worldwide.
It is more common in people with low income. This parasite has
a life cycle of human compulsory; it can live up to only 2-3 days
outside of human skin. The most prominent clinical
manifestation of scabies is severe itching, especially localized in
abdominal circumference, hand and foot ankles and genital area.
Face and interscapular area are not involved, but may be
widespread involvement in immunosuppressant or elderly
patients including those areas as well. Although the history and
clinical appearance often predispose to the diagnosis of the
disease, direct microscopy, dermatoscopy, reflexive confocal
microscopy and even biopsy help in difficult cases [1-3].

Scabies is a disease, especially of developing countries.
Chronic renal and rheumatic heart diseases which can be seen as
a complication of streptococcal skin infections that develop
secondary to infections in young patients are remarkable social
health problems [4].

Scabies has been reported more frequently in the
pediatric age group, and in terms of sex, some studies have found
male patients to be more frequent in contrast to some others [5,
6]. Female patients were found more frequently in studies
conducted in our country [7].

We hypothesised that there is an increase in scabies
cases in our city at recent years. Therefore, we aimed to evaluate
incidence and demographic data of of scabies in recent years.

Material and methods

The study included patients diagnosed as scabies at the
dermatology outpatient department in Karabuk Training and
Research Hospital between January 2013 and July 2018. Ethical
approval of was taken from Karabuk University local ethics
committee (6-19/18.6.2018). Written consent could not be taken
due to the retrospective design of the study. The study was
performed in accordance with Declaration of Helsinki.

Data containing age and sex of the patients, and the
season that scabies diagnosis was put were obtained from the
hospital records. Scabies was diagnosed clinically by a
dermatologist. Patients with scabies recorded in other
departments such as pediatrics were not included in this study.

Since all patients diagnosed with scabies in the
dermatology database were evaluated, no exclusion criteria were
defined.

Patients with scabies were evaluated according to the
years and the seasons. They were also categorized based on age
and sex, and analysed for patients whose age was >40 years.

Statistical analysis

All statistics were performed using SPSS version 20.0
for Windows. Normally distributed continuous and categorical
variables were expressed as meantstandard deviation and
frequencies and percentages, respectively. Student's t - test,
ANOVA and Spearman's rank correlation coefficient were used
as statistical methods to interprete outcomes. The statistical
results were presented with a 95% confidence interval. The
differences were accepted statistically significant in case of p
value <0.05.
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Results

Within the specified period (2013 January - 2018 July),
1947 patients were diagnosed as scabies. They were 1090
women (56%) and 857 men (44%). The mean age of the patients
was 41,1 years. The mean age of male patients was 37422.43
years, while the mean age of female patients was 44.5+21.97
years (p=0.001). The details of total number of the patients and
their mean ages according to the years are shown at Table 1.

Table 1: Number of patients with scabies according to years

Year Total Scabies Total Total number

number and per number and and age of
age 1000 age of male female

of cases cases? patients® patients®
2013 165 (49.7) 4 73 (46.3) 92 (52.2)
2014 262 (48.7) 5 97 (46.3) 165 (50.2)
2015 341 (46.4) 5 152 (40.8) 189 (51.5)
2016 364 (41.7) 6 155 (38.7) 209 (43.8)
2017 439 (37.3) 7 216 (31.8) 223 (42.6)
2018%  377(31.4) 10 165 (29.2) 212 (33.2)
Total 1947 (41.1) 857 (37) 1090 (44)

$: number (mean age)
P. number of scabies patients per 1000 dermatological patients
¥: the first 6.5 months.

Figure 1 shows the distribution of the cases throughout
the years. There was a clear and significant increase in the
number of the cases starting from 0.4 % in 2013 to 1% in 2018
(r=0.886, p=0.001). Number of the patients with scabies was
much higher in both 2017 and 2018 compared to 2013 (r=0.886,
p=0.001) (Table 1).
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Figure 1. Number of patients with scabies according to the years.

The mean age of the patients with scabies was also
found to decrease in both males and females from 49.7 years in
2013 to 31.4 years in 2018 (r=-0.753, p=0.006) (Figure 2).

Figure 3 points the number of scabies cases seen at
different seasons throughout the years. Winter was the most
common season in which scabies was seen (p=0.001).

Proportion of female patients over 40 years of age was
higher than males (p=0.005) (Table 2).

Table 2. Proportion of the patients over 40 years old according to sex.

Year % of all % of male % of female
patients patients patients
2013 68.4 63.0 72.8
2014 66.0 53.6 73.3
2015 58.6 447 69.8
2016 50.2 41.9 56.4
2017 41.2 28.2 53.8
2018* 32.0 24.2 38.2
Total 49.8 38.7 58.6

¥: The first 6.5 months.
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Figure 2. Mean age of all patients categorized according to sex.
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Figure 3. Number of scabies cases according to season.

Discussion

Scabies continues to be a social health problem despite
urbanization and effective hygienic methods. It seems to be
increased at recent years due to crowded lifestyles in developing
countries just like we detected in this study. Scabies is a
condition that should not be neglected in children, especially
since it affects frequency of septic bacterial infections and
indirectly incidence of glomerulonephritis and rheumatic heart
diseases, as well as impairment of life comfort caused by intense
pruritus [4, 8, 9].Control of scabies endemics can also reduce
incidence of glomerulonephritis and rheumatic heart disease in
the community. Fortunately, we did not see any patient
presenting with these findings or being exposed to these
complications during the follow-up.

Scabies is known to be a problem of developing
countries. It is most commonly seen in the tropical geography of
the world. Its frequency varies from 2.7 cases per 1000 to 46%
among the dermatology patients in the literature. This high rate
might be attributed to an endemic outbreak [10]. Our study found
that the diagnosis of scabies increased from 4 to 10 for 1000
dermatology patients between 2013 and 2018.

Although scabies is thought to be a problem of hot
climates [11], our results shows that scabies is seen more
frequently in the cold seasons in our geography. In the present
study, scabies was identified mostly in winter season, then,
autumn, spring and summer seasons respectively, as confirmed
in some other studies [12-14].

In a study conducted between 1994 and 1996, Karaoglu
et al. [14] found the rate of scabies to be 3.25%, equally
observed in both sexes, and most frequently in childhood. These
findings do not coincide with our results. We observed scabies
mostly in middle-aged people and women.

In the study of Cetinkaya et al. [7], female patients and
middle age group constituted the most frequent group of patients.
Our findings also show similarity as to those results. In our
study, the most frequent age group of scabies is the middle and
advanced age group, but there was a significant increase in the
number of young patients over the years. So, the mean age of
patients with scabies has decreased. Probably, the reason for this
was the crowded lifestyle of university students which increase
in number, and immigrants placed in the city. In the
epidemiological study conducted by Tiiziin and his colleagues
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[15] in 1980, scabies was reported more commonly in males and
in ages between 15-44 years. A finding of this study was that, as
we observed, it peaked in the winter months. Predominance of
female patients in our study may be the result of change in life
conditions as women may be more involved in social life than in
1980.

Karaman et al. [16] reported that scabies were more
frequent in female patients as in our results. Gender distrubition
of scabies varies based on study and country [17].

Pannell et al. [6] reported that the most common age
group was between 15 and 24 years of age. This observation is
similar to our observations of the past few years. Although it has
been reported that scabies is more frequent in young people [6],
this is not compatible with our findings. One reason for this is
that a significant proportion of childhood scabies cases may be
referred to pediatric outpatient clinics.

It is known that the incidence of scabies epidemics
coincides with the increase in the use of common clothes and the
culture of crowded living [18]. The fact that the scabies cases of
the recent five years have been increasing and the mean age has
also been falling constantly implies the marked change in the
sociocultural structure of the city in which we studied.

When we look at the data given 5 years ago, 63% of
male cases and 72% of male cases were over 40 years old. This
would need an explanation for the reason at that time. When
compared to the prevalence study conducted by Cetinkaya et al.
[7] in Kayseri province, our results showed a regular increase,
unlike the results of Cetinkaya et al. [7]. It is difficult to explain
the difference when we think that Kayseri province is also a busy
student city. It is likely that the young population of our city
suddenly increased. Therefore, there may not be sufficient
experience in the hygiene of common living areas such as
dormitories,aparts etc.

The main limitation of our study was that the study is
retrospective. The fact that the diagnoses were confirmed in
response to the treatment would strengthen the data. In additon,
data of pediatrics department and primary care health centers
were not included. This would probably change the total number
and the mean age of scabies cases .

In conclusion, our study clearly showed that scabies is
much more seen as to the past years, and the number of young
patients also increases.
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Intragastric balloon therapy for obesity: Is it safe and effective?

Obezite tedavisinde intragastrik balon yontemi giivenli ve etkili mi?

Onur Bayraktar *, Abdullah Alp Ozgelik >, Ahmet Ragip Oktemgil °, Baris Bayraktar *

Abstract

Aim: Bariatric surgery is a costly and invasive method with permanent effects and medications for treatment of
obesity is less costly but may cause systemic side effects. Intragastric balloon (IGB) therapy is a minimal
invasive and temporary option between medical therapy and bariatric surgery. The aim of this study is to
evaluate the safety and efficiency of intragastric balloon application and present our results.

Methods: 39 patients who underwent IGB therapy between 2015 and 2017 were included in the study. IGB was
advanced into the stomach, and then the balloon was filled with saline and methylene blue solution. The patients
were assessed by a nutritionist during the follow-up period and after balloon removal they were evaluated for
results.

Results: Of 39 patients, 33 were female and the median body mass index (BMI) was 33.2 kg/m? before the
procedure. Three patients (7.6%) could not tolerate the balloon; therefore balloon extraction was performed on
the day 1, 5 and 25. Median duration of therapy was 8 months (1 day-17 months). While excessive weight loss
(EWL) ratio was 22.8% in patients whose balloon was removed in 6 months, EWL ratio was 41.6% in patients
whose balloon remained more than 6 months. The median BMI after balloon removal was 28.3 kg/m?. The only
complication was spontaneous IGB deflation and excretion transanally.

Conclusion: Intragastric balloon therapy may be recommended as a safe and effective option for the patients
who have had failed attempts of diet and exercise and will not undergo bariatric surgery.

Key words: obesity, gastric, balloon, colonization, bariatric
Oz

Amag: Obezite tedavi yontemlerinden bariatrik cerrahi, invazif ve maliyetli bir yaklasim olup kalic1 yan etkilere
sahipken, goreceli daha az maliyetli medikal tedavinin sistemik yan etkileri s6z konusu olabilir. intragastrik
balon (IGB) uygulamasi ise medikal tedavi ve bariatrik cerrahi arasinda minimal invazif ve gegici bir yontemdir.
Bu ¢alismanin amaci, IGB uygulamasimin etkinligini ve giivenligini degerlendirmektir.

Yontemler: Caligmaya 2015 — 2017 yillar1 arasinda IGB tedavisi uygulanan 39 hasta dahil edildi. Islem 6ncesi
ve sonras1 viicut kitle indeksi (VKI), fazla kilonun kayip orani, balonun hastalar tafindan tolere edilebilmesi ve
gelisen komplikasyonlar degerlendirildi.

Bulgular: Islem oncesi ortanca viicut kitle indeksi (VKI) degeri 33.2 kg/m? olan 39 hastamin 33’ii (%84,6)
kadind1. Tslemi tolere edemeyen 3 hastanin (%7,6) balonu 1., 5. ve 25. giinlerde ¢ikarildi. Tedavinin ortanca
stiresi 8 ayd: (1 giin-17 ay). Balonlar: ilk 6 ayda ¢ikarilan hastalarda fazla kilonun kayip orani %22,8 iken, 6
aydan uzun kalanlarda bu oran %41,6 idi. Balon ¢ikarilmast sonrast VKI ortanca degeri 28.3 kg/m? olarak
bulundu. Sadece bir hastada (%2,5) spontan IGB riiptiirii ve balonun defekasyonla atilmasi goriildii.

Sonug: IGB uygulamasi basarisiz diyet ve egzersiz denemeleri olan ve bariatrik cerrahi yapilmayacak hastalara
giivenli ve etkili bir yontem olarak onerilebilir.

Anahtar Kelimeler: obezite, mide, balon, tireme, bariatrik
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Introduction

Over 1.4 billion adults worldwide are overweight or
obese [1]. Obesity may cause some health problems such as
diabetes, hypertension, and heart disease. It has been shown that
losing weight of about 10% may be adequate to postpone or
prevent the onset of diabetes and other obesity-related illnesses
[2-5].

While bariatric surgery has established effectiveness in
treating morbidly obese patients, it is not generally used in
patients whose BMI is between 30 to 34.9 kg/m?, due to its costs,
invasiveness and possibly permanent side effects [6].
Medications for treatment of obesity are non-invasive and less
costly, but they result in restricted loss of weight and may have
major side effects [7].

Intragastric balloon (IGB) therapy is a minimal invasive
and temporary option between medical treatment of obesity and
bariatric surgery. IGB works by decreasing preprandial hunger,
maintaining postprandial satiety, and promoting weight loss in
the short term [8]. This method may be feasible in patients who
are not yet candidates for surgery, who have failed previous
attempts at weight loss with diet and exercise, those who refuse
or who are unable to access to surgery, and hoping to lose a
significant amount of weight without the invasiveness of surgery
or the systemic side effects of drugs. Besides, severely obese
patients (BMI > 50 kg/m?) are at risk of having operative
technical difficulties due to massive amounts of intra-abdominal
fat and hepatomegaly or anesthesia-related complications.
Preoperative weight loss may decrease the complexity and risks
following bariatric procedure [9-11]. IGB therapy may be used
as a bridge to bariatric surgery of these patients.

The aim of this study was to evaluate the safety and
efficiency of IGB application.

Material and methods

Patients

After the ethics committee approval (Bezmialem Vakif
University-54022451-050.05.04-17/12/2018-7410), a total of 39
patients who have undergone IGB therapy due to obesity in our
endoscopy unit between April 2015 and June 2017 were
retrospectively evaluated. The investigation conformed to the
principles outlined in the Declaration of Helsinki. The patients
comprised of 33 female (84.6%) and 6 male (15.3%), with a
median age of 37 years (range, 20-62 years). Before the
procedure, informed consent was obtained from all patients and
median BMI was calculated as 33.2 kg/m2 (range, 28-63 kg/m2).

Procedure

Under endoscopic view and propofol sedation, an upper
gastrointestinal endoscopy was performed before the procedure
to exclude other pathologies. The balloon (MedSil® Intragastric
Balloon, Russia) was advanced blindly into the stomach, then the
endoscope was reinserted and the balloon was positioned in the
stomach and filled with saline (600 mL) and methylene blue
solution (10 mL). After 2 hours of observation, the patients were
given a liquid diet and were discharged when they tolerated the
diet. Proton pump inhibitors (during treatment) and antiemetics
(1-2 weeks) were prescribed. They were recommended to have a
liquid diet for 4 weeks and thereafter a soft diet with calorie
restriction. Follow-up controls were performed weekly in the
first month, then on the third and sixth months. All patients were
informed that the duration of IGB therapy was 6 months. During

the follow-up controls with a nutritionist, the nutrition plan and
weight control were assessed, and nutritional education was
reinforced. 1GBs were extracted endoscopically using the IGB
removal kit and microbiological examination was performed on
all the balloons. Patients were evaluated in terms of weight loss
(WL) (kg), excessive weight loss (EWL) (%), body mass index
(BMI)  (kg/m2) changes, time of balloon removal,
microbiological examination of the removed balloons,
procedure-related side effects, symptoms and complications.

Statistical Analysis

Data were evaluated using SPSS for windows 21.0
software (SPSS Inc., Chicago, IL). Descriptive statistics were
calculated as frequency and percentage for categorical variables
and as mean, standard deviation and median for numerical
variables.

Table 1. Characteristics of the patients.

Feature n (%)
Sex

Female 33 (84.6%)
Male 6 (15.3%)
Age (years) 37 (20-62)
BMI (before treatment, kg/m?) 33.2 (28-63)
Median excessive weight (kg) 34 (17-105)

Table 2. Outcomes of IGB application.
Feature n

Duration (months) (n(range)) 8 (1-17)
BMI (After balloon removal, 28.3 (19.7-61.9)
kg/m?)(n(range))

Median weight loss (kg)(n(range)) 10 (0-42)
Median EWL (%)(n(range)) 33.3 (0-110)
IGB therapy duration <6 months, median 22.8 (0-67.6)
EWL (%)

IGB therapy duration >6 months, median 41.6 (0-110.5)
EWL (%)

Median balloon extraction time (months) 8

Early balloon removal (n (%)) 3(7.6)
Patients with positive balloon culture (n (%)) 9(23)

Results

IGB was placed successfully in all patients with a
success rate of 100%. Characteristics of the patients are
presented in Table 1. The median BMI before treatment was 33.2
kg/m® (range 28-63) and median duration of the therapy was 8
months. While the median weight loss was 10 kg, EWL ratio was
33% and median BMI was 28.3 kg/m? (range 19.7-61.9) after the
treatment (Table 2).

More than 60% of the patients have continued to
experience mild and intermittent gastrointestinal symptoms after
the second week of therapy, but the symptoms were severe
enough to necessitate balloon removal only in 3 patients (7,6%).
The symptoms that caused early removal were significant nausea
and vomiting (n= 1), abdominal pain (n=1), and reflux and
burping (n=1) on the 1% , 5™ and 25" day of the balloon
application, respectively. In the other patients, the IGB’s
remained between 2 and 17 months (Table 3).

There was spontaneous IGB deflation and excretion of
the balloon transanally in one patient (2.5%). In 9 patients
(23%), microbiologic examination of the removed balloon
revealed positive culture results (Table 4).
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While the median duration of IGB therapy was 8
months in all patients, this period was 5 months in the patients
with fungal or bacterial contamination of the balloon. In
addition, the median rate of patients complaining of at least one
symptom was 66%, while this rate was 23% in patients with
positive culture results.

Table 3. Side effects of IGB therapy.

Symptoms n (%)

Abdominal pain

Lasting longer than 2 weeks,
mild and intermittant

Nausea and vomiting

Dyspepsia and burping

Reflux and burning

25 (64)
7(17.9)

Tabl
o4

Cult
25 (64) ure

18 (48) Its

of

the removed balloons.

Microbial Growth

Fungi

Candida Albicans

Crytococcus Laurentii

Stephanoascus Ciferrii

Candida SPP

Bacteria

Burkholderia Cepacia

Enterobacter Cloacae

Serratia Marcescens

PR R WORRPRPW®S

Discussion

The mean reason of struggle for weight loss in obese
patients is that obesity is associated with a noteworthy raise in
mortality and comorbidities such as type 2 diabetes mellitus,
coronary heart disease, hypertension, dyslipidemia [12, 13].

The efficiency of IGBs on weight loss has been reported
in many randomized studies [14]. Losing weight induces a
reduction in energy consumption which makes it challenging to
succeed and preserve weight loss. Regaining of lost weight is a
common problem in treating obesity [1]. The amount of weight
loss may vary depending on the type of balloon used, and is
about 30% of excessive body weight [14]. Similar to the
literature, the median excess weight loss rate was determined as
33% in this study.

Approximately 50% of the weight loss which succeed
during IGB therapy can be maintained for one year after balloon
removal with diet and exercise [1, 15]. In a study consisting of
approximately 400 patients who lost >20% of EWL with IGB
therapy, it has been declared that the same amount of EWL could
be preserved in 23% of the patients at five-year follow up [15].

Therefore behavior modification strategies are advised
to minimize subsequent weight gain [16-18]. The duration of
IGB therapy can be modified according to endoscopist’s
preference, type of the balloon and the patient’s need. Repeated
therapies are shown to be as effective as the initial treatment.
IGBs may be re-applied in patients who request further weight
loss after a compulsory one-month interval [19, 20]. Remaining
the balloons in the stomach longer than the planned period may
cause risk of rupturing and migrating into the intestine. While
usually migrated balloons are excreted uneventfully, some may
cause intestinal obstruction [1, 21, 22]. The patients were
informed about the balloon removal time and the possible
complications of therapy. But some of the patients have
disrupted the follow-up procedure and delayed the balloon
removal time. The reasons were declared as satisfaction of losing

Intragastric balloon and obesity

weight and avoiding to increase the cost by repeating process.
The median EWL of the patients whose balloons were removed
within 6 months after the procedure was 22.8%, and this rate was
41.6% in patients whose balloons were removed after the 6th
month. No complications were observed in these patients except
one who excreted the balloon transanally uneventfully.

In the early days of the IGB therapy, most of the
patients have some gastrointestinal symptoms due to gastric
accommodation of the balloon. These symptoms include
abdominal pain, nausea, vomiting, burping, dyspepsia, acid
reflux and constipation [23, 24] and usually resolved with proton
pump inhibitors, antiemetics and anticholinergics. However,
early balloon removal may be necessary if severe symptoms
persist [25, 26]. And three patients (7.6%) of this study had
persisting symptoms which caused early removal.

The stomach is usually sterile or colonized by small
amounts of bacteria or yeasts. But overgrowth may not occur in
the existence of a normal healthy microbiota [27, 28]. Delayed
gastric emptying and gastric stasis which are the effects of IGB’s
may be initiative factors causing opportunistic organisms to
colonize readily [29]. Hypochlorhydric gastric medium formed
by proton pump inhibitors is condisered to be an other
predisposing factor for opportunistic infections [30, 31].
Microorganisms that colonize the stomach consist of streptococci
and lactobacilli as well as Veillonella and Clostridium
subspecies, and Candida albicans as a common cause of
colonization of medical devices [32].

Microbiological examination was performed to
determine if the symptoms of the patients were related to the
colonization of the balloons. Microbial growth was detected in
the balloon of 23.7% (n=9) of patients. All were opportunistic
microorganisms and the majority (n=5) was Candida albicans.
No antimicrobial treatment was given to the patients with
positive culture results. Because the infection defined on the
balloon was just local colonization, there were no signs of
systemic infection. But, the presence of microbial contamination
did not influence the duration of the balloon therapy and the
frequency of symptoms and side effects.

Like other therapeutic endoscopic procedures, balloon
removal can also be associated with gastrointestinal bleeding,
esophageal tear or perforation and the other complications. No
serious complication was observed in our analysis.

Mortality rates were reported as 0 — 0,005% in a
systematic review published in 2016 [33]. And the only study
that presented its results on IGBs remained in the stomach over
six months declared greater results than that up to 6 months
without complications [34].

This retrospective study has some limitations. Low
number of patients, lack of long-term results and evaluating the
effectiveness of the procedure only with weight loss and BMI
were the major limitations.

In conclusion, IGB therapy is a minimal invasive and
temporary option between medical treatment and bariatric
surgery and may be recommended as a safe and effective option
as an interval approach.
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Is gestational diabetes a risk factor for neonatal hearing loss?

Gestasyonel diyabet yenidogan isitme kaybinda bir risk faktori miidiir?

*
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Abstract

Aim: Newborn hearing screening is important for early detection of hearing loss in newborns. Gestational diabetes
is a metabolic disease that can occur in pregnancy and cause complications such as those in the other diabetes
mellitus patients. As uncomplicated gestational diabetes has not been described as a cause for prenatal
complications in the literature, this study aimed to determine whether gestational diabetes is a risk factor for
hearing impairment among newborns.

Methods: This retrospective study included infants born between 2015 and 2017. The infants were divided into
two groups: Control group consisted of 100 randomly selected children of healthy mothers. Study group consisted
of 79 infants whose mothers had gestational diabetes mellitus. Exclusion criteria included other risk factors and 8
infants were excluded from the study due to risk factors other than gestational diabetes mellitus. The results of
transient evoked otoacoustic emissions in infants of mothers with gestational diabetes were compared with those
of infants of healthy mothers.

Results: In this study, we compared transient evoked otoacoustic emission results of 71 infants of gestational
diabetic mothers with 100 infants of healthy mothers. All the infants of healthy mothers, as well as the infants of
mothers with gestational diabetes without risk factors, passed the transient evoked otoacoustic emission test.
Conclusions: There was no difference detected in the hearing screening results between infants of mothers with
gestational diabetes and infants of healthy mothers.

Keywords: Gestational diabetes, neonatal hearing loss, hearing screening, otoacoustic emission

Oz

Amag: Tsitme kaybi, yenidoganlar arasinda en sik griilen konjenital anomalilerden biridir. Yenidogan isitme
tarama programi isitme kaybi olan yenidoganlarda erken tani igin dnem arz etmektedir Gestasyonel diyabet ise
gebelikte ortaya ¢ikan ve diger diyabetes mellitus tanisi alan hastalardaki gibi komplikasyonlara neden olabilen
metabolik bir hastaliktir. Komplike olmamis gestasyonel diyabeti isitme kaybi riski olusturan prenatal bir
komplikasyon olarak tanimlayan bir ¢alisma literatiirde bulunmamaktadir. Bu ¢aliymada gestasyonel diyabetin
yenidoganlarda isitme bozuklugu i¢in bir risk faktorii olup olmadigmi belirlemeyi amagladik.

Metod: Bu retrospektif calismaya 2015-2017 yillari arasinda dogan bebekler dahil edildi. Bebekler iki gruba
ayrildi; Kontrol grubu: Rastgele segilen saglikli 100 annenin ¢ocugundan olusuyordu. Calisma grubu: 8 tanesi en
az bir risk faktoriine sahip olup ¢alisma disinda birakilan, gestasyonel diyabeti olan annelerden dogan 79 bebekten
olusan grup idi. Gestasyonel diyabeti olan annelerden dogan bebeklerin transient otoakustik emisyon sonuglarinin
saglikli annelerden doganlarin sonuglari ile karsilastirdik.

Bulgular: Bu ¢alismada 71 gestasyonel diyabeti olan anne bebegi ile 100 saglikli anne bebeginin transient
otoakustik emisyon sonuglar ile karsilagtirildi. Saglikli annelerin bebeklerinin yami sira risk faktorii olmayan
gestasyonel diyabeti olan anne bebeklerinin tiimil transient otoakustik emisyon testini gegti.

Sonug: Annesinde gestasyonel diyabeti olan bebeklerin isitme tarama sonuglari ile annesi saglikli olan bebeklerin
isitme tarama sonuglar1 arasinda bir fark tespit edilememistir.
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Introduction

Hearing loss is one of the most common congenital
anomalies among newborns. The incidence of impairment of
bilateral congenital hearing is 1.4 per 1000 births [1]. Early
diagnosis and treatment is important for the development of
hearing systems and for the preservation of the cognitive functions
in newborns. Normal hearing capacity in early infancy is very
important for social, emotional and mental development as well as
speech and language development in children.

The Joint Committee on Infant Hearing has been
focusing on the importance of newborn hearing screening (NHS)
for a long time [2]. In 1978, Kemp applied transient evoked
otoacoustic emissions (TEOAE) to assess the hearing status of
newborns [3]. After some preliminary studies on neonatal hearing
screening, it was suggested that these tests could be used for
diagnosing premature hearing loss in newborns [4]. NHS is highly
functional in early diagnosis and was approved as a national
program originally in the United Kingdom and the United States
and subsequently in Europe, and was starting to be performed on
all newborns in some countries [5-9].

Early diagnosis and treatment can prevent the negative
consequences of hearing loss. TEOAE and auditory brainstem
response (ABR) are known to be suitable and usable basic tools
for NHS [10]. If a newborn does not have a risk factor such as
prenatal and neonatal infection, immaturity, asphyxia, ototoxic
drug use, and hyperbilirubinemia, the first choice for NHS is
TEOAE. The above mentioned factors are defined as risk factors
for neonatal hearing impairment [11]. Newborns with one of these
risk factors and those who failed the TEOAE in one or two ears
directly refer to ABR test.

Gestational diabetes is a pathological condition that
occurs in the second and third trimesters in mothers who have no
previous history of diabetes. Diabetes mellitus is a metabolic
disorder that also has a genetic predisposition to complete or
partial impairment of insulin function. Metabolic changes
manifest clinically with vascular or neuropathic complications.
Gestational diabetes is a metabolic disease that can occur during
pregnancy and cause complications such as those in other diabetes
mellitus patients. The main aim of the treatment of gestational
diabetes mellitus is prevention of complications. Although
diabetes mellitus often results in hearing impairment, there is little
data showing whether gestational diabetes is an antenatal risk
factor for cochlear damage and hearing loss [12].

In this study, we aimed to determine whether there is a
risk factor for hearing impairment in neonates from mothers with
gestational diabetes. We compared the TEOAE outcomes of
infants from mothers with gestational diabetes with those from
healthy mothers.

Material and methods

This study began after receiving permission from the
local ethics committee (# 11" February, 2014; 2014/0031). This
study was conducted in accordance with the principles of the
Declaration of Helsinki.

This retrospective case-control study involved infants
born between January 2015 and January 2017 in Istanbul
Medeniyet University Goztepe training and research hospital. The
infants were divided into two groups. The control group consisted
of 100 randomly selected children from healthy mothers. These
mothers were those who did not have diseases such as gestational
hypertension, gestational diabetes, preeclampsia, threatened
preterm labor and those who did not have a history of additional
drug use. 100 term newborns who have not experienced any

complications during and after birth were included in the study as
the control group. Study group consist of 79 infants whose
mothers had gestational diabetes mellitus .Exclusion criteria
included other risk factors such as craniofacial anomalies, low
birth  weight (<1500gr), meningitis, ototoxic drug use,
hyperbilirubinemia, low Apgar score, intrauterine infections,
family history of hearing loss, presence of any syndrome related
to congenital hearing loss and 8 infants were excluded from the
study due to risk factors other than gestational diabetes mellitus.
The study was performed with the remaining 71 patients. In this
study, screening tests (TEOAE) were performed using a Madsen
Accuscreen otoacustic emission scanner (Madsen Accuscreen Pro
handheld, GN Otometrics, Denmark), which emits a series of
clicks ranging from 35 dB to 65 dB. In cases when the infant fails
the test, the scan is repeated at 15 and 30 days. Infants, who did
not pass the test on 30th day, were evaluated with ABR. Infants
with risk factors were screened directly with ABR. All screening
tests were performed by the same audiometrist with the infants
sleeping in a quiet room.

Informed Consent: Written
obtained from the patients’ parents.

informed consent was

Statistical analysis

To describe categorical variables frequencies and
percentages was used. First, the 15" day and the 30" day TEOAE
rates between neonates of healthy mothers and neonates of
gestational diabetic mothers were evaluated by using Fisher Exact
test. The critical value for statistical significance was set at 0.05.
Statistical calculations were performed by IBM Corp. Released
2017. IBM SPSS Statistics for Windows, Version 25.0. Armonk,
NY: IBM Corp

Results

The mean age of the mothers in control and study groups
was 30.29 years (range: 19-47) and 29.30 years (range: 19-45),
respectively. Four of 71 infants could not pass the first TEOAE
test on day 5. Two of these were administered the test on the 15th
day; two infants who did not pass the first two tests passed the
screening on the 30" day. Five out of 100 infants from randomly
selected healthy mothers were not able to pass the 5" day TEOAE.
Of the remaining five infants, three went through the 15" day scan
and two were administered TEOAE on the 30" day and two
infants who did not pass the first two tests passed the screening on
the 30" day. ABR test was performed to four babies in total who
failed TEOAE from both groups. All those babies passed the ABR
test.

There was no significant difference in the rate of failure
on the 5" day TEOAE test between infants from gestational
diabetic mothers (5.6%) and infants from healthy mothers (5%)
(p=1.000, p>0.05).

There was no significant difference in the rate of failure
on the 15" day TEOAE test between infants from gestational
diabetic mothers (50%) and of those from healthy mothers (40%)
(p=1.000, p>0.05).

There was no significant difference in the rate of failure
on the 30" day TEOAE between infants from gestational diabetic
mothers who failed on second TEOAE test (100%) and infants
from healthy mothers who failed on 30th day TEOAE test (100%)
(p=1.000, p>0.05) (Table).
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Discussion

The inner ear is very sensitive to ischemic and
immunological damage, and vascular occlusion can cause hearing
loss [13,14]. Therefore, gestational diabetes can theoretically
damage the inner ear and cause sensorineural hearing loss in both
mother and newborn due to microcirculation and the effects on
possible immunological pathogenesis. If the mother is affected, it
is reasonable to think that the fetus, the newborn, is also affected.

Table. TEOAE results of neonates born from healthy and diabetic
mothers.

Neonates of healthy Neonates of diabetic P
mothers mothers

N (%) Failed Total Failed Total

TEOAE on 5" day

after the birth 5(5)  100(100) 4(5.6)  71(100)  1.00
TEOAE on 15" day

after the birth 2 (40) 5 (100) 2 (50) 4 (100) 1.00

th
TEOAE on 30" day 195 5(100)  2(100) 2(100)  1.00

after the birth

TEOAE: Transient evoked otoacoustic emissions

There are limited studies on hearing loss in newborns
from gestational diabetic mothers. In addition, the results of
current studies are contradictory. When we focus on studies of
hearing loss from mothers with gestational diabetes, we notice
different results. In a study by Ewart-Toland et al. [15], nine of 27
children from diabetic mothers with craniofacial anomalies were
found to have hearing loss. Mixed or sensorineural hearing loss
was detected in 4 of these infants, while transmission type hearing
loss was detected in 2 and unrecognized hearing loss in the
remaining 3 infants [15]. In our study, no hearing loss was
detected in any of the 71 babies born from the diabetic mothers.

Gratz et al. [16] reported two cases of gestational
diabetes mellitus presenting with hypoplasia ipsilateral facial
paralysis and ipsilateral deafness. Kelemen evaluated the results
of histopathological analysis of specimens collected from a
woman with severe gestational diabetes whose pregnhancy was
terminated during the second trimester. In this evaluation, it was
determined that temporal bone development was normal, but there
were bleeding spots on the cochlea and vestibulocochlear nerve
[17]. None of the babies born from the mothers having gestational
diabetes who were included in the study had any additional
complication.

The most important complications of gestational diabetes
are prematurity and abnormal birth weight. Many studies in the
literature have found that gestational diabetes was a risk factor for
premature labor, and macrosomia (> 4000 g) rates were high
despite premature labor [18-20]. There is no study in the literature
about neonatal hearing evaluation of diabetic pregnant women
who had delivered without any complication. When we evaluated
the results, we found no significant difference between screening
tests of infants of mothers with gestational diabetes born after 35th
week and infants from healthy mothers.

However, several limitations exist in our study. As our
study was conducted retrospectively, ABR test results were not
used in our study because the newborn hearing screening was
performed by using TOAE before 2017. According to the national
newborn hearing screening program, ABR test was performed to
all newborns either having a risk factor or not since 2017.
Currently, the usage of ABR test in studies that will be performed
will give a clearer insight about the effect of gestational diabetes
on neonatal hearing.

As an overall conclusion, gestational diabetes mellitus
was not found to be a risk factor for congenital hearing loss in

Gestational diabetes and neonatal hearing loss

infants born to mothers with gestational diabetes without any
complication.
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Comparing Efficacy of Surgicel ® Application with Nasal Packing in

Epistaxis

Surgicel ® kullaniminin epistaksis kontroliinde nazal tampon ile karsilastiriimasi
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Abstract

Aim: To evaluate the efficacy and tolerability of Surgicel ® application with transseptal suturing in epistaxis.
Methods: Thirty-four patients who underwent therapy for epistaxis from Kiesselbach’s area, between January
2015 and August 2016, were retrospectively analyzed. As a treatment modality, anterior nasal packing
(Merocel® tampon with airway) was inserted to 18 patients, and transseptal suturing combined with the Surgicel
® application was performed in 16 patients. The pain experienced during the procedure and compliance of the
patients was evaluated using the NRS-11 morbidity scale that was administered during the control visits.
Results: No significant difference was identified between the two groups regarding the efficacy of bleeding
control. Transseptal suturing combined with the Surgicel ® application was tolerated better and had lower
morbidity compared to nasal packing.

Conclusion: This study showed that transseptal suturing with the Surgicel ® application is an effective and well-
tolerated procedure in the treatment of anterior epistaxis.

Keywords: Nasal packing, epistaxis, nasal bleeding.
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Amag: Transseptal siitiirasyon ile Surgicel ® tatbikinin burun kanamasindaki etkinliginin ve tolere
edilebilirliginin belirlenmesi.

Metod: Ocak 2015 ile Agustos 2016 tarihleri arasinda Kiesselbach bolgesinden kanamasi tespit edilen ve tedavi
edilen hastalar retrospektif olarak tarandi. Tedavide anterior nazal tampon (Merocel®) uygulanmis 18 hasta,
transseptal siitiirasyon ile Surgicel ® tatbiki yapilmis olan 16 hasta galismaya dahil edildi. Hastalarin kontrol
vizitlerinde NRS-11 morbidite skalas: kullanilarak elde edilmis olan veriler, kisinin tecriibe ettigi agr1 ve
yapilan isleme gosterdigi uyumu kiyaslamada kullanildi.

Bulgular: ki grup arasinda kanama rekiirrensi agisindan istatiksel olarak anlamli fark bulunmadi. Transseptal
siitiirasyon ile Surgicel ® tatbikinin nazal tampona kiyasla daha iyi tolere edildigi ve diisik morbiditeye sahip
oldugu gorildii.

Sonug: Anterior epistaksiste transseptal siitiirasyon ile Surgicel ® tatbikinin etkili ve iyi tolere edilebilir alternatif
bir prosediir oldugu goriildi.

Anahtar kelimeler: Nazal tampon, epistaksis, burun kanamasi.
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Introduction

Epistaxis is one of the most common otolaryngologic
emergencies. Epistaxis affects up to 60% of the population in
their lifetime, and 6% of these cases require additional therapies
[1-5]. The optimal treatment option for epistaxis should provide
bleeding control with minimal pain. The patient should be
allowed to return to their daily routine in a short time and the
treatment should be well tolerated [5]. Localization of the
bleeding focus and cauterization is normally sufficient in most
cases with anterior nasal bleeding [6-12]. In clinical practice,
anterior nasal packing is indicated in cases when heavy bleeding
interferes with the localization of the bleeding focus, or where
chemical cauterization fails to achieve control, as well as in cases
with traumatic anterior epistaxis [13-15].

Currently, various advanced local hemostatic agents are
used in addition to conventional surgical bleeding control
methods, including oxidized cellulose (Surgicel ®). Surgicel ® is
applied in one or two layers, absorbing water from the
application site and expanding to produce an artificial clot from
forming cellulosic acid. It forms a gel upon contact with blood.
Although the action mechanism has not yet completely
understood, it produces a plug-like layer that stops the bleeding
when it becomes hydrated on the surface of hemorrhagic
vascular structures. Histological studies have shown that Surgicel
® produces no inflammatory response other than connective
tissue proliferation [16-19].

Transseptal suturing is commonly performed during
septoplasty procedures to achieve hemostasis, and while some
surgeons prefer to combine Surgicel ® application with
transseptal suturing in septoplasty procedures, there are limited
studies into the combined use of these two methods in the
treatment of anterior epistaxis [20-22]. It is known that Surgicel
® application has been combined with transseptal suturing to
control epistaxis, similar to that seen in septoplasty procedures.
There are insufficient numbers of studies that compare the
technique used in the present study, in which transseptal suturing
and the Surgicel ® application was combined with anterior nasal
packing.

We perform this study to identify the efficacy and
tolerability of Surgicel ® application with transseptal suturing,
and compare it with anterior nasal packing treatment.

Material and methods

This was a retrospectively designed observational study.
The study was approved by the local ethics committee
(Hacettepe University, GO17/127-37), and the study protocol
adhered to the tenets of the Declaration at Helsinki. Written
consent could not be taken due to the retrospective design of the
study.

Fifty-eight patients who were admitted to the
Department of Otorhinolaryngology at Hacettepe University
between January 2015 and August 2016 with epistaxis (patients
presenting to the department after the admission to the
emergency room, and applied to the outpatient clinics directly)
were evaluated. The medical charts of the patients were reviewed
retrospectively, based on which, 49 patients with localized
bleeding from the Kiesselbach’s area on initial examination with
anterior rhinoscopy. However, patients with postoperative
bleeding, epistaxis related to a tumor, patients below the age of
18, pregnant women, patients with hereditary hemorrhagic
telangiectasia, patients with nasal bleeding secondary to

anticoagulant use, and patients with inaccessible medical data
were excluded. Therefore, a total of 34 patients that met these
criteria were evaluated in this study.

Thirty-four patients were treated with nasal packing
only (Group A) and Surgicel ® application with transseptal
suturing (Group B) were included in this study. Patients with
nasal bleeding secondary to hypertension, and posttraumatic
epistaxis were included also.

The control visit records (3, 5 and 14 days) of the
patients that underwent treatment for epistaxis were reviewed to
evaluate the recurrence status/efficacy of treatment, any
complaints related to the treatment, and possible morbidities. In
the control visits, if recurrent bleeding occurred recurrent bipolar
cauterization and/or chemical cauterizations with silver nitrate
sticks was performed to make coagulation and to control
bleeding. In addition, a morbidity test (a numerical rating scale to
assess self-reported pain intensity [NRS-11]) performed during
the control visits was evaluated in the scope of this study [4].

Techniques used in anterior nasal packing (Group A)

One ml adrenalin and 1ml 10% lidocaine-impregnated
swabs were placed in each patient’s nasal cavity to achieve
analgesia and decongestion for 5 minutes. A standard 8 cm-long
Merocel nasal pack ® (Medtronic, Turkey) was used for anterior
nasal packing and the length of Merocel nasal pack ® was
reduced in some cases when required i.e. patients with posterior
deviation. Anterior nasal pack was inserted via anterior
rhinoscopy in the epistaxis side. Prophylactic antibiotics
(amoxicillin/clavulanate  1000/125mg twice daily) were
prescribed to all patients treated with nasal packing. The patients
were asked to attend routine control visits to remove the nasal
packing at 72 hours after the initial intervention. A second
control visit was made five days after the initial intervention.
Morbidity was evaluated using a patient-reported questionnaire
about the level of pain during treatment on a scale of 0 to 10
(NRS-11), and the severity of most common complaints in the
first two weeks rated on a scale of 0 to 5.

Techniques used in Surgicel
transseptal sturing (Group B)

Iml adrenalin, and 1ml 10% lidocaine-impregnated
swabs, as topical anesthesia, were placed in each patient’s nasal
cavity to achieve analgesia and decongestion for 5 minutes.
Then, 4 mL of lidocaine HCI 20 mg/ml and epinephrin 0.0125
mg/mL (Jetokain®) was injected bilaterally into the septal
mucosa using a 27 G needle, in addition to topical anesthesia.
After the placement of two layers of Surgicel ® (Ethicon,
Somerville, USA) into the anterior nasal mucosa, 4-0 coated
VICRYL rapide suture ® (Ethicon, Somerville, USA) were
placed around the bleeding focus via primary suturation, 3 times
passing through the Surgicel ® and septum. Bilateral Surgicel ®
was applied simultaneously to the patients with bilateral
epistaxis. No antibiotics were administered for prophylaxis. The
patients were asked to attend routine control visits for
evaluations of the early outcomes of Surgicel ® application with
transseptal suturing at 72 hours after the initial intervention. A
second control visit was made five days after the initial
intervention. Morbidity was evaluated using a patient-reported
questionnaire about the level of pain during treatment on a scale
of 0 to 10 (NRS-11), and the severity of most common
complaints in the first two weeks rated on a scale of 0 to 5.

® application with

Statistical Analysis

Major outcome was regarded as comparison of
Surgicel® application with transseptal suturing with nasal
packing regarding epistaxis recurrence rates (efficacy of
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treatment), and the resulting morbidities including pain,
headache, respiratory distress, epiphora, nasal congestion, and
minor bleeding.

Statistical analysis was carried out using SPSS version
22.0 (SPSS Inc. Chicago, IL, USA) software. For the comparison
of normally distributed numeric variable’s independent groups
Student-T test was used, to compare not normally distributed
variables we used Man Whitney U- test and for the comparison
of categorical data Chi Square test was used.

Table 1. Demographic features of the patients.

Variable Group A (n=18) Group B (n=16) P

Male* 14 (77.8%) 11 (68.8%) 0.700
Age (year)* 60.5 (26-76) 64 (16-79) 0.640
Hypertension* 11 (61.1%) 10 (62.5%) 0.930

¥.n (%), P: mean + standard deviation, *: median (min-max)

Table 2. Pain scores and recurrent bleeding comparison between both treatment
options.

STS ANP p

Number of patients 16 18

Mean NRS-11 score at initial

treatment 3.06+1.28 5.01+1.02 0.001
Percentage of major recurrent nasal

bleeding (n) 0% 22.2% (3) 0.105
Percentage of minor recurrent nasal

bleeding (n) 38.9% (7) 50% (8) 0.510

(STS: Surgicel ® application with transseptal suture, ANP: anterior nasal
packing)

Results

Thirty four patients were included in the study; 25 male
patients, 9 female patients were evaluated, mean age was 58+14
years, and the incidence of hypertension was 62%. Eighteen
patients were treated with anterior nasal packing (Group A), 16
patients were treated by Surgicel ® application with transseptal
suturing (Group B). Patient demographics in these two groups
are shown in Table 1.

In this follow up period, no recurrent bleeding occurred
within the patients treated by Surgicel® application with
transseptal suturing, although eight patients experienced minor
bleeding that resolved itself spontaneously (50%). Of the 18
patients who were treated with anterior nasal packing, seven of
them (39%) experienced minor bleeding that resolved
spontaneously, and four patients (22.2%) experienced recurrent
nasal bleeding (Table 2). Four patients were admitted to the
emergency outpatient clinic due to recurrent nasal bleeding
within 24 hours of the removal of the anterior nasal tampon, and
bipolar cauterization (one patient) and chemical cauterizations
with silver nitrate sticks (three patients) was performed on this
patient. This intervention needed recurrent bleedings were
admitted as major bleedings (Table 2). The recurrence rate for
epistaxis was slightly higher in patients who were treated with
anterior nasal packing when compared to the patients treated
with Surgicel® application with transseptal suturing.

According to the NRS-11 scale evaluation performed at
patients’ first control visit, all the patients in both procedure
groups had pain complaint. According to NRS-11, the mean
level of pain during the procedure was significantly higher in the
anterior nasal tampon group and this difference was statistically
significant (p=0.001) (Table 2). When the morbidities of each
procedure in the first three days after treatment were compared,
the anterior nasal tampon was significantly more discomforting,
while Surgicel ® application with transseptal suturing was
tolerated better regarding nasal congestion, epiphora, breathing

difficulty, headache/pain, and these were statistically significant
(p=0.001) (Table 3).

Table 3. Level of discomfort, according to treatment options was measured with
NRS-11 at control visits after 72 hours of treatment.

Median score at NRS-11 Group A* Group B* p

Pain/headache 3(2-5) 0(0-2) 0.001
Respiratory distress 2 (0-5) 0 (0-0) 0.002
Epiphora 2 (0-4) 0 (0-0) 0.002
Nasal congestion 3(1-5) 0 (0-0) 0.003

£ median (min-max)

Discussion

Most patients with anterior epistaxis are treated
successfully with silver nitrate cauterization or anterior nasal
packing. In most instances, the focus of bleeding is detectable in
an anterior rhinoscopy and allows cauterization via silver nitrate
application [23]. There are studies supporting the success of
silver nitrate cauterization when the bleeding focus is detected
[2, 8-10, 24], although silver nitrate application cannot be
recommended in all cases with anterior nasal bleeding [23].
Heavy nasal bleeding and bleeding from an extensive area may
not allow silver nitrate cauterization, and so other treatment
options should be considered. Nasal packing is commonly used
in the treatment of nasal bleeding, as a considerably effective and
simple treatment method. Its ready availability and short
application time have rendered this option the first file therapy;
however, nasal packing could be uncomfortable and may lead to
various complications and side effects [25, 26]. Some
complications, such as Eustachian tube dysfunction during
application, epiphora, pain and vasovagal reactions are mild and
self-limiting, whereas devastating complications may also occur,
such as sinusitis, orbital infections, toxic shock syndrome,
infective endocarditis, septal abscess, inferior concha and nasal
alar necrosis. More importantly, nasal packing has been shown to
impair cardiovascular functions and may cause hypoxia,
hypercapnia and bradycardia [27]. No complications occurred
related to anterior nasal packing in our study patients, although
the level of discomfort was higher in the nasal packing group,
and the difference was statistically significant. The reported
failure rates for nasal packing are as high as 52%, and recurrent
nasal bleeding reaches a rate of 70% in patients with bleeding
disorders [25]. In the patients in the present study, the rate of
recurrent nasal bleeding with anterior nasal packing was 22.2
percent within a two-week follow-up period, and this low rate of
recurrence can be attributed to the short follow-up period and
bias in the patient randomization. No recurrence was observed in
patients who were treated with transseptal suturing combined
with the Surgicel ® application. It can be assumed that;
addititonal to transseptal suturing, the efficacy of Surgicel® is an
additive affect for maintaining the hemostasis and as discussed
previously in the literature due to this cumulative affect [28], no
recurrent bleeding was observed in this group.

In recent years, various hemostatic agents have been
used in the treatment of nasal bleeding. For example, Surgicel ®
(oxidized regenerated cellulose) and FloSeal have seen success
in promoting clot stabilization [19, 29, 30]. Hemostatic agents
alone are effective in only 65% patients with epistaxis [12]. The
present study evaluated transseptal suturing combined with the
Surgicel ® application as an alternative to nasal packing in the
treatment of anterior epistaxis, and this study noted a success rate
of 85% and no recurrence during the follow-up. Even though
these results are found statistically insignificant, this may be due
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to our low number of patients. Further studies conducted with
larger patient groups may give more reliable results regarding
this subject. The use of sutures in the Little’s area and the use of
a transseptal suturing technique have been covered in two
previous studies [22, 31], and in both, a suturing technique was
used in cases where nasal packing and/or bipolar cauterization
failed to achieve control. This technique can be used in patients
with bilateral epistaxis, as bilateral cauterization is associated
with the risk of septal perforation.

In our study, we combined transseptal sutures with the
application of Surgicel ®. Therefore, it is impossible to evaluate
the individual contributions of these techniques to hemostasis.
Further studies regarding this subject may be designed to
compare these techniques, where some patients are treated with
transseptal suturing or Surgicel ® application only, making the
comparison possible.

The procedural pain was significantly less common in
the transseptal suturing group, which may be attributed to the
administration of infiltration anesthesia in addition to topical
anesthesia before suturing. Patients’ complaints related to the
therapy were significantly lower when compared to the nasal
packing group. On the other hand, we should highlight that, this
method has some notable disadvantages, being more time
consuming and the requirement for local anesthetic infiltration
and expertise.

One of the biggest limitations of this study is patient
numbers that are involved in the study. Our study can be
improved with bigger patient numbers in treatment groups. Also,
we have used the NRS-11 scale to determine the pain levels, but
more effective visual analog scales are described in the literature,
and these can be used to get more reliable results for evaluating
the morbidity of the procedures.

In conclusion, the optimal treatment option for epistaxis
should provide bleeding control with minimal morbidity.
Surgicel ® application with transseptal suturing could be
considered an alternative treatment for nasal packing, in cases of
anterior septal epistaxis. Transseptal suturing combined with the
Surgicel ® application was tolerated better and had lower
morbidity compared to nasal packing We recommend the use of
this technique in patients with bleeding from a wide area,
patients with bilateral anterior septal nasal bleeding, those with
traumatic anterior bleeding and in cases in which chemical
cauterization has failed to achieve success.

References

1. Pallin D, Chng Y, McKay M, Emond J, Pelletier A, Camargo C.
Epidemiology of epistaxis in US emergency departments 1992 to 2001. Ann
Emerg Med. 2005;46:77-81.

2. Vhichweg T, Roberson J, Hudson J. Epistaxis: diagnosis and treatment. J
Oral Maxillofac Surg. 2006; 64:511-8.

3. Ha J, Hodge J, Lewis R. Comparison of nasendoscopic-assisted cautery
versus packing for the treatment of epistaxis. ANZ J Surg. 2011;81:336-9.

4. Bahreini M, Jalili M, Morafi-Lakeh M. A comparison of three self-
reported pain scales in adults with acute pain. J Pain. 2013;14:1653-62.

5. Duncan |, Fourie P, Ic Grange C, Van der Walt H. Endovascular
treatment of intractable epistaxis results of a 4 year local audit. S Afr Med J.
2004;94:373-8.

6. McGarry G, Moulton C. The first aid management of epistaxis by
accident and emergency department staff. Arc of Emerg Med.1993;10:290-
300.

7. Farneti P, Pasquini E, Sciarretta V, Macri G, Gramellini G, Pirodda A.
Comparison of Local Sclerotherapy With Lauromacrogol Versus Nasal
Packing in the Treatment of Anterior Epistaxis. Clin Exp Otorhinolaryngol.
2016; 9:131-5.

8. Kucik CJ, Clenney T. Management of epistaxis. Am Fam Physician.
2005;71:305-11.

9. Morgan DJ, Kellerman R. Epistaxis: evaluation and treatment. Prim Care.
2014;41:63-73.

10. Toner JG, Walby AP. Comparison of electro and chemical cautery in the
treatment of anterior epistaxis. J Laryngol Otol. 1990;104:617-8.

11. Stangerup SE, Dommerby H, Lau T. Hot water irrigation as a treatment
of posterior epistaxis? Rhinology. 1996;34:18-20.

12. Meric A, Korkut AY, Kahya V, Gedikli O. Prospective, randomized,
controlled clinical trial of Ankaferd Blood Stopper in patients with acute
anterior epistaxis. Eur Arch Otorhinolaryngol. 2010; 267:1377-81.

13. Certal V, Silva H, Santos T, Correia A, Carvalho C. Trans-septal
suturing technique in septoplasty: a systematic review and meta-analysis.
Rhinology. 2012;50:236-45.

14. Zayyan E, Bajin MD, Aytemir K, Yilmaz T. The effects on cardiac
functions and arterial blood gases of totally occluding nasal packs and nasal
packs with airway. Laryngoscope. 2010;120:2325-30.

15. Dubin MR, Pletcher SD. Postoperative packing after septoplasty: is it
necessary? Otolaryngol Clin North Am. 2009;42:279-85.

16. Al-Shaikh S, Muddaiah A, Lee RJ, Bhutta MF. Oxidised cellulose
powder for haemostasis following sinus surgery: a pilot randomised trial. J
Laryngol Otol. 2014;128:709-13.

17. Valentine R, Wormald PJ, Sindwani R. Advances in absorbable
biomaterials and nasal packing. Otolaryngol Clin North Am. 2009;42:813-
28.

18. Lewis KM, Spazierer D, Urban MD, Lin L, Redl H, Goppelt A.
Comparison of regenerated and non-regenerated oxidized cellulose
hemostatic agents. Eur Surg. 2013;45:213-20.

19. Bhatnagar RK, Berry S. Selective Surgicel ® packing for the treatment
of posterior epistaxis. Ear Nose Throat J. 2004;83:633-4.

20. Giinaydin RO, Aygenc E, Karakullukcu S, Fidan F, Celikkanat S. Nasal
packing and transseptal suturing techniques: surgical and anaesthetic
perspectives. Eur Arch Otorhinolaryngol. 2011;268:1151-6.

21. Certal V, Silva H, Santos T, Correia A, Carvalho C. Trans-septal
suturing technique in septoplasty: a systematic review and meta-analysis.
Rhinology. 2012;50:236-45.

22. Wysocki J, Niszczota CS. Use of trans-septal mattress suture of Little's
area for anterior epistaxis. J Laryngol Otol. 2011;125:399-401.

23. Newton E, Lasso A, Petrcich W, Kilty S.J. An outcomes analysis of
anterior epistaxis management in the emergency department. J Otolaryngol
Head Neck Surg. 2016;45:24.

24. Gallo A, Moi R, Minni A, Simonelli M, DeVincentiis M.
Otorhinolaryngology emergency unitcare: the experience of a large
university hospital in Italy. ENT J. 2000;79: 155-60.

25. Traboulsi H, Alam E, Hadi U. Changing Trends in the Management of
Epistaxis. Int J Otolaryngol. 2015; 2015:263987.

26. Hady MR, Kodeira KZ, Nasef AH. The effect of nasal packing on
arterial blood gases and acid-base balance and its clinical importance. J
Laryngol Otol. 1983;97:599-604.

27. Schaitkin B, Strauss M, Houck J R. Epistaxis: medical versus surgical
therapy: a comparison of efficacy, complications, and economic
considerations. Laryngoscope. 1987;97:1392-96.

28. Aslan G, Giiveng MG, Sap¢i T, Candan S. Use of nasal bivalve septal
teflon splint for the treatment of recurrent epistaxis in patients undergoing
anticoagulant therapy. Rhinology. 2009;47:141-3.

29. Huggins S. Control of hemorrhage in otorhinolaryngologic surgery with
oxidized regenerated cellulose. Eye Ear Nose Throat Mon. 1969;48:420-3.
30. Mathiasen RA, Cruz RM. Prospective, randomized, controlled clinical
trial of a novel matrix hemostatic sealant in patients with acute anterior
epistaxis. Laryngoscope. 2005;115: 899-902.

31. ZhengHua Z , Gang F, BingWei Z, JiaWen C. Suturing of Little's area of
the nasal septum for epistaxis. J Laryngol Otol. 2009;123:787-8.

Page/Sayfa36

a4



Arch Clin Exp Med 2019;4(1):37-40.

DOI:10.25000/acem.494415

e-ISSN: 2564-6567

Arastirma makalesi / Research article

Evaluation of inflammatory markers in patients with migraine

Migren hastalarinda enflamatuvar belirteclerin degerlendirilmesi

Aysel Tekesin *, Abdiilkadir Tunc 2

Abstract

Aim: The aim of this study was to evaluate erythrocyte sedimentation rate (ESR), high sensitivity C-reactive
protein (hsCRP), neutrophil-to-lymphocyte ratio (NLR), monocyte to HDL-C ratio (MHR), and bilirubin levels
in patients with migraine and compare with levels measured in healthy subjects.

Methods: This retrospective case-control study included 136 migraine patients and 80 healthy controls who were
admitted to our neurology outpatient clinic or emergency between June 2017 and June 2018. Laboratory
examinations, disease characteristics, presence of aura, and the presence of white matter hyperintensities
(WMHs) were recorded and demographic features and laboratory data were compared between two groups.
Results: The mean age of the case group was 36.9 + 10.6 years and the control group was 37 + 12 years. In the
patient group, total bilirubin, direct bilirubin, indirect bilirubin, and lymphocyte values were significantly lower
than the control group. NLR, hsCRP, and ESR levels were significantly higher in the patient group than the
control group. The patient and control groups did not show a significant difference according to the presence of
WMHSs. In the group with aura, monocyte and MHR values were higher than those without aura. The hsCRP
values in the group with aura were significantly lower than the group without aura.

Conclusion: This study showed that low bilirubin and high NLR, MHR, hsCRP, and ESR values might be
potential inflammatory markers in migraine patients. These markers may contribute to our understanding of the
pathophysiology of migraine. Since the cost of these tests is cheap and they are widely used, it is possible to
believe that they may be useful for protecting migraine patients against long-term comorbidities.

Keywords: Migraine, inflammation, laboratories, biomarker
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Amag: Bu ¢aliyjmanin amaci migren hastalarinda eritrosit sedimentasyon hizi (ESR), yiiksek duyarlilikli C-
reaktif protein (hsCRP), nétrofil-lenfosit oran1 (NLO), monosit-HDL-C oran1 (MHO) ve bilirubin diizeylerinin
degerlendirilmesi ve saglikli bireylerde 6lgiilen seviyelerle karsilastirilmasidir.

Yontemler: Bu retrospektif vaka-kontrol ¢alismasina Haziran 2017-Haziran 2018 tarihleri arasinda hastanemiz
noroloji poliklinigine veya acil servisine bagvuran 136 migren hastasi ve 80 saglikli kontrol dahil edildi. Tim
katihmeilarin laboratuvar tetkikleri, hastalik ozellikleri, aura varligi ve beyaz cevher lezyonlarinin varlig
kaydedildi ve demografik 6zellikler ve laboratuvar verileri iki grup arasinda karsilastirildi.

Bulgular: Vaka grubunun yas ortalamasi 36.9 +10.6 yil ve kontrol grubunun 37+12 yil idi. Hasta ve kontrol
gruplart arasinda yas ve cinsiyet acisindan anlamli fark saptanmadi. Vaka grubunda total bilirubin, direkt
bilirubin, indirekt bilirubin, lenfosit degerleri kontrol grubuna gore anlamli derecede diisiiktii. Hasta grubunda
NLO, hsCRP, ESR diizeyleri kontrol grubuna gére anlamli yiiksekti. Vaka ve kontrol gruplari beyaz cevher
lezyonlar1 varligi agisindan anlamlh farklilik gostermedi. Aurasi olan ve olmayan migren hastalarinda yas,
cinsiyet, total bilirubin, direkt bilirubin ve indirekt bilirubin degerleri, NLO, iirik asit, lenfosit ve ESR diizeyleri
agisindan anlamh fark saptanmadi. Aurali grupta monosit ve MHO degerleri aurasiz gruba gore yiiksekti. Aurali
grupta hsCRP degeri aurasiz gruba gore istatistiksel olarak anlamli diisiiktii.

Sonug: Bu ¢alisma, migren hastalarinda diisiik bilirubin ve yiiksek NLO, CRP ve ESR degerlerinin potansiyel
enflamatuvar marker olabilecegini gostermistir. Bu markerlar hastaligin patofizyolojisini anlamamiza katkida
bulunabilir. Ayrica s6z konusu testlerin maliyeti ucuz ve yaygin kullanilan tetkikler oldugundan &zellikle
migren hastalarini olast uzun dénem komorbiditelerden korumak agisindan faydali olabilecegi goriisiindeyiz.
Anahtar Kelimeler: Migren, enflamasyon, laboratuvar, biyomarker
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Introduction

Migraine is a common, multifactorial primary headache
disorder. It is characterized by recurrent throbbing headache,
nausea, and sensitivity to stimulants such as sound, light, and
movement [1]. The prevalence ranges from 5% to 20% in the
general population [2]. Although the pathophysiology is still
debatable, it’s thought that some peptides (e.g., substance P,
calcitonin gene-related peptide, and neurokinin A) are released
from the perivascular trigeminal regions after the activation of
the brain tissue; that caused inflammation and dilation of the
extraparenchymal vessels [3].

Erythrocyte sedimentation rate (ESR) and high
sensitivity C-reactive protein (hsCRP) are the most widely used
inflammatory markers in current clinical practice [4, 5]. The
neutrophil-to-lymphocyte ratio (NLR) was reported to be novel
inflammatory biomarkers in patients with Guillain-Barré
syndrome and venous thrombosis [6, 7]. Increased monocyte
counts and decreased HDL-cholesterol (HDL-C) levels were also
found to be associated with inflammation, and monocyte to
HDL-C ratio (MHR) was suggested to be used as a potential
inflammatory biomarker [8, 9]. A significant relationship was
shown between high bilirubin levels and antiinflammation in
various diseases [10].

Therefore, in this study we aimed to evaluate ESR,
hsCRP, NLR, MHR, and bilirubin levels in patients with
migraine and compare with levels measured in healthy subjects.
Secondly, their relationship with the presence of aura and cranial
magnetic resonance imaging (MRI) findings were evaluated.

Material and methods

This retrospective case-control study included 136
migraine patients and 80 healthy controls aged between 16 and
66 years, who were admitted to our neurology outpatient clinic
or emergency between June 2017 and June 2018.

It was approved by our local ethics committee. An
informed written consent was taken from all the participants. All
procedures performed in studies involving human participants
were in accordance with the ethical standards of the institutional
and/or national research committee and with the 1964 Helsinki
declaration and its later amendments or comparable ethical
standards. The inclusion criterion for migraine patients was the
diagnosis of migraine according to the International
Classification of Headache Disorders Il (beta version) (ICHD-
[11) [11]. Exclusion criterion were as follows: other ICHD-III
diagnosis (e.g., tension type headache, cluster headache etc.);
pregnancy/puerperium, any systemic diseases, neurological
disorders, inflammatory diseases or any other condition that can
affect the inflammatory biomarkers, and the patients under
medical treatment with any antiinflammatory medications.

The control group was selected among the relatives of
the migraine patients, hospital employees, or the general
population. Written informed consent was obtained from them
for voluntary participation in the study. The inclusion criteria for
the control group were as follows: absence of migraine, the
maximum frequency of any headache less than 1 episode per
month (e.g., tension type headache, or any other type of chronic
headache). Exclusion criteria for the healthy controls were the
same as those for the migraine patients.

The blood samples were obtained by careful
venipuncture during emergency or outpatient clinic admission
before medical treatments. Samples for hematological tests were
collected in EDTA tubes, and in dry tubes for biochemical tests.
The laboratory investigations included serum hemogram, full

biochemistry profiles including HDL, bilirubins, hsCRP, and
ESR, which were measured using automated standard laboratory
methods. Automated hematology analyzer XE-1200 (Sysmex,
Kobe, Japan) was wused for complete blood count’s
measurements. A molecular analyzer (Roche Diagnostics,
Manheim, Germany) was used for the biochemical
measurements. Hs-CRP measurement was done using an
automatized analyser (Beckman Coulterw IMMAGE) using
nephelometric measurement.

Demographic features, laboratory examinations, disease
characteristics, presence of aura, brain MRI findings were
recorded. A computerized database was used to collect the
laboratory data. NLR and MHR ratios were calculated and
compared between the patients and healthy subjects.

Statistical Analysis

The data were transferred into the IBM SPSS Statistics
22.0 program and the analyses were completed. Mean, standard
deviation, median, lowest- highest, frequency and ratio were
included in the descriptive statistics of the data. The distribution
of the variables was measured by the Kolmogorov-Smirnov test.
Independent sample t test, and Mann-Whitney U test were used
in the analysis of quantitative independent data. A chi-square test
was applied to analyze the significance of the multiple
comparison of relative frequencies among the groups, and
Fischer test was used when chi-square test did not meet the
conditions. Spearman correlation analysis was used for
correlation analysis. The limit for statistical significance was
accepted as p<0.05.

Results

The mean age of the case group was 36.9+10.6 years
and the control group was 37+12 years. No significant difference
was found between the patient and control groups in terms of age
and gender. In the patient group, total bilirubin (TB), direct
bilirubin (DB), indirect bilirubin (IB) and lymphocyte values
were significantly lower than the control group (p= 0.001, p=
0.005, p= 0.001, and p=0.001, respectively). NLR, hsCRP, and
ESR levels were significantly higher in the patient group (p=
0.001, p=0.001, and p=0.001, respectively).

The patient and control groups did not show a
significant difference according to the presence of white matter
hyperintensities (WMHSs) (p= 0.320) (Table 1). There was no
significant difference in terms of age, gender, total bilirubin,
direct bilirubin, and indirect bilirubin values, NLR, uric acid,
lymphocyte, and ESR levels in patients with and without aura
(p>0.05). In group with aura (MwA), monocyte and MHR values
were higher than those migraine patients without aura (MwoA)
(p=0.002, p=0.013). The hsCRP values in the MwA group were
significantly lower than the MwoA group (p= 0.026) (Table 2).

Discussion

Our study revealed that inflammation may be connected
with the pathogenesis of migraine. ESR, hsCRP, and NLR values
were significantly higher and bilirubin, and lymphocyte values
were significantly lower in migraine patients compared with the
healthy subjects in this study. Monocyte and MHR values were
higher in MwA patients.

It has been revealed that migraine pathogenesis is
strongly related to the neurogenic inflammation [12]. In the
literature, it has also been demonstrated that a significant
association is detected between migraine and cardiovascular
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Table 1. Evaluation of demographic and laboratory findings in migraine
patients and healthy controls.

Controls (n=80)  Patients(n=136) P

Age (year)? 37+12 36.9+10.6 0.823
Gender* 0.140
Female 70 (87.5) 127 (93.4)

Male 10 (12.5) 9 (6.6)

Smoking* 0.453
No 69 (86.3) 112 (82.4)

Yes 11 (13.8) 24 (17.6)

Alcohol* 0.531
No 80 (100) 134 (98.5)

Yes 0(0) 2(15)

Presence of WMHs* 0.320
No 73 (91.3) 118 (86.8)

Yes 7(8.8) 18 (13.2)

Lesion count (n)? 5.86+5.08 4.39+3.93 0.409
Uric Acid (mg/dL)* 3.87+0.79 4.05+1.15 0.151
Total Bilirubin (mg/dL)* 0.89+0.36 0.60+0.34 0.001
Direct Bilirubin (mg/dL)? 0.16+0.07 0.14+0.09 0.005
Indirect Bilirubin (mg/dL)® 0.74+0.31 0.460.27 0.001
Neutrophil count (x10%y1)® 4.12+1.30 4.27+1.46 0.697
Lymphocyte count (x10%/ul)? 2.66+0.71 2.26+0.67 0.001
Monocyte count (x10%/ul)? 0.52+0.16 0.50+0.18 0.252
Neutrophil/Lymphocyte? 0.61+0.69 2.16+2.15 0.001
Monocyte/HDL" 0.011+0.004 0.01+0.004 0.080
hsCRP (mg/L)* 0.34+0.23 0.58+0.41 0.001
HDL(mg/L)? 50.5+12.7 53.1+11.6 0.072
ESR (mm/h)® 14.0+8.2 20.5+10.2 0.001

¥:n (%), * Meanzstandard deviation
ESR: Erythrocyte sedimentation rate; HDL: High density lipoprotein; hsCRP:
High sensitivity C-reactive protein; WMHs: White matter hyperintensities.

disease, stroke, and atherosclerosis, and a causal link has been
put forward between migraine attacks and inflammatory
arteriopathy of the brain vessels [13, 14]. Emerging evidences
about the migraine pathogenesis showed that several cytokines
mainly IL-6, TNF, and IL-10 are involved, wherein sensitization
of nerve endings can be promoted by these inflammatory
cytokines during recurrent migraine attacks [15, 16]. Moreover,
increased CRP values have been demonstrated to be related to
migraine, and have been considered to be an inflammatory
marker in migraine patients [17]. Consistent with these studies,
our study revealed an increased serum concentration of ESR and
hsCRP levels in patients with migraine compared with healthy
individuals.

Interestingly, lower levels of TB, DB, and IB were
found in migraine patients, and a negative correlation between
CRP and bilirubin levels was detected in a study of Peng et al
[18]. In another earlier trial, serum bilirubin was exhibited an
antiinflammatory property and was shown to be stronger than
other antioxidants [19]. In support of this, our study observed
lower bilirubin levels in migraine patients. An overconsumption
of bilirubin by neurogenic inflammation may be responsible from
these physiological phenomenon.

The NLR is a simply calculated biomarker from the
lymphocyte and neutrophil counts in the venous blood samples.
It was investigated in several studies and elevated levels were
shown to be important biomarker in coronary artery diseases [20,
21]. The role of MHR in predicting inflammation has been
demonstrated by limited number of studies [22, 23]. It has been
shown to be an independent predictor of cardiovascular events in
chronic renal failure patients and poor prognosis for
cardiovascular mortality [9]. Our study showed higher levels of
NLR in migraine patients. On the other hand, monocyte and
MHR values were significantly higher in MwA patients. In the
literature, some inflammatory biomarkers such as high leptin,
Soluble urokinase plasminogen activator receptor, apolipoprotein
E, and CRP levels were found to be increased in MwA patients
supporting the inflammatory hypothesis [24-27]. Further studies

with serum markers and inflammatory citokines are needed to
evaluate the possible relationship.

Table 2. Evaluation of demographic and laboratory findings of the MwA
and MwoA patients.

Aura (-) Aura (+) P

(n=95) (n=41)
Age(mean=sd) 36.4x10.2 38.1£115 0.413
Gender* 0.198
Female 87 (91.6) 40 (97.6)
Male 8 (8.4) 1(2.4)
Smoking* 0.908
No 78 (82.1) 34 (82.9)
Yes 17 (17.9) 7(17.1)
Alcohol* 1.000
No 93(97.9) 41 (100)
Yes 2(2.1) 0 (0)
Presence of WMHs* 0.356
No 84 (88.4) 34 (82.9)
Yes 11 (11.6) 7(17.1)
Lesion count” 4.45+4.13 4.29+3.90 0.963
Right Localisation* 32(33.7) 16 (39)
Left localisation* 21(22.1) 7(17.1) 0.747
Bilateral localisation* 42 (44.2) 18 (43.9)
Migraine duration, (year)? 7.3+4.8 6.8+6.6 0.161
Attack frequency, (month) ? 3.6+2.5 4.1+3.4 0.814
Attack duration, (hour) 14.6+15.3 28.0+22.6 0.002
Uric Acid (mg/dL)* 4.00+1.04 4.15+1.36 0.699
Total Bilirubin (mg/dL)? 0.60+0.34 0.58+0.33 0.368
Direct Bilirubin (mg/dL)? 0.15+0.10 0.12+0.06 0.089
Indirect Bilirubin (mg/dL)* 0.46+0.27 0.46+0.27 0.608
Neutrophil count (x10%pul)? 4.19£1.52 4.46+1.30 0.111
Lymphocyte count (x10%/ul)® 2.22+0.68 2.36+0.62 0.279
Monocyte count (x10%/ul)? 0.47+0.14 0.58+0.21 0.002
Neutrophil/Lymphocyte * 2214251 2.03+0.88 0.676
Monocyte/HDL? 0.009+0.004  0.012+0.005 0.013
hsCRP (mg/L)* 0.63+0.41 0.48+0.40 0.026
HDL (mg/L)? 53.0+11.2 53.4+12.7 0.917
ESR (mm/h)* 21.6+10.6 18.0+9.0 0.064

¥:n (%), ¥ Meanztstandard deviation
ESR: Erythrocyte sedimentation rate; HDL: High density lipoprotein; hsCRP:
High sensitivity C-reactive protein; WMHs: White matter hyperintensities.

An association between MwA and WMHs was shown
in most of the previous studies [28, 29]. Contrary, there was no
significant differences in terms of presence and number of
WMHSs between migraine patients and healthy controls. That
might be due to low number of patients in our study.

Our study had some limitations. First, the number of
patients were relatively low. Second, the correlation between
evaluated serum markers and inflammatory cytokines such as IL-
6, IL-10, and TNF were not analyzed. It was unclear whether
these biomarkers and systemic inflammation had a causative
relationship. Third, body mass index and disease duration were
not evaluated, and finally, evaluation of oxidative stress
biomarkers would be more precious.

This study showed that low bilirubin and high NLR,
MHR, hsCRP, and ESR values might be potential inflammatory
markers in migraine patients. These markers may contribute to
our understanding of the pathophysiology of migraine. In
addition, since the cost of these tests is cheap and they are widely
used, it is possible to believe that they may be useful for
protecting migraine patients against long-term comorbidities.
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Investigation of the effect of hearing aid on
elderly people with presbycusis

hearing disability in

Isitme cihazinin presbiakuzili yashlarda isitme engellili§ine olan etkisinin arastirilmasi

Siiha Ertugrul !, Emre Soylemez 2

Abstract

Aim: To determine the effect of hearing aid on the level of hearing disability in elderly patients with
presbycusis.

Methods: A hearing handicap inventory scale (HHI) was applied to 43 patients with presbycusis over the age of
65 years (mean age: 73.44 + 7.03 years, range: 65-89 years, male: 26, female: 17) six months before using the
hearing aid and 6 months after starting to use the hearing aid. HHI scores were compared before and after
hearing aid.

Results: HHI scores (22.51 + 14.81) after hearing aid use were significantly lower compared to HHI scores
before hearing aid (68.97 + 16.97) (p=0.000). There was no significant difference between HHI score gains
obtained after hearing aids according to gender (p=0.737). There was no significant difference between HHI
score gains obtained after hearing aids in patients with profound and severe hearing loss and the scores of the
patients with moderate and moderate to severe hearing loss (p=0.521).

Conclusion: The hearing aid significantly reduces the level of auditory disability in elderly individuals.

Keywords: Hearing handicap inventory scale, hearing aid, hearing loss, presbycusis, sensorineural, elderly.

Oz

Amag: Presbiakuzili yash hastalarda isitme cihazinin isitsel engellilik seviyesine olan etkisini saptamaktir.
Yontemler: 65 yas tstii presbiakuzili 43 hastaya (ortalama yas: 73.44 + 7.03 yil (aralik 65-89 yil), erkek:26,
kadin:17) isitme cihazi kullanmadan 6nce ve isitme cihazi kullanmaya basladiktan 6 ay sonra isitme engeli
envanteri 6lgegi (hearing handicap inventory scale-HHI) uyguland. Isitme cihazi 6ncesi ve sonrast HHI skorlart
karsilagtirildi.

Bulgular: Isitme cihazi kullanimi sonrast HHI skorlar1 (22.51 + 14.81), isitme cihaz1 6ncesi HHI skorlarina
(68.97 + 16.97) gore anlamh derecede diisiiktii (p=0.000). Cinsiyetlere gore, hastalarin isitme cihazi sonrasi elde
edilen HHI skor kazanglari arasinda anlamli fark yoktu (p=0.737). Derin ve ileri isitme kaybi ile orta ve orta ileri
isitme kayiplari bulunan hastalarin, isitme cihazi sonrasi elde edilen HHI skor kazanglari arasinda anlamli bir
fark yoktu (p=0.521).

Sonug: Isitme cihazi, yash bireylerde isitsel engellilik diizeyini nemli derece diisiirmektedir.

Anahtar Kelimeler: Isitsel engellilik envanter skalasi, isitme cihaz, isitme kaybi, presbiakuzi, sensorionéral,
yasl.
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Introduction

Sensorineural hearing loss (SNHL) may occur in many
conditions such as maternal diseases and drugs used in the
intrauterine period, genetic factors, premature birth, ototoxicity,
exposure to high-intensity noise and aging. Having so many risk
factors for SNHL makes it one of the most common health
problems. SNHL can cause many problems such as tinnitus,
anxiety, depression and decrease in quality of life in addition to
communication problems [1].

Aging is continuous and irreversible changes emerge in
tissues and organs with aging. The increase in average life
expectancy and the increase in the elderly population also
increased the number of individuals with hearing loss [2]. The
elderly hearing loss is called presbycusis [3]. In presbycusis,
hearing loss is bilateral, symmetrical, progressive and
sensorineural. Hearing loss usually occurs at high frequencies
and other frequencies get affected over time [4, 5]. Genetic
factors and environmental conditions are effective in the
emergence and progression of presbycusis [6]. In addition to
presbycusis, elderly people may have conductive and mixed type
hearing loss [3]. In this case, the treatment modalities of hearing
loss may also change. There is no medical or surgical treatment
of presbycusis. The only treatment is a suitable hearing aid (HA).
The use of hearing aids in individuals with presbycusis in the
early stage may stop the progression of SNHL. In addition, early
use of hearing aids can also prevent cognitive impairment and
psychological problems [7]. Approximately, 40% of the
individuals, on whom HA applied, stop using HA due to
psychological problems or cognitive impairment by thinking that
they do not benefit from it [8, 9]. Therefore, it is recommended
that patients with presbycusis be diagnosed in the early stage and
start using hearing aid early. However, there is resistance and
prejudice against the early use of hearing aids in our country. For
this reason, many patients in our country prefer to use hearing
aids when they have a severe hearing loss.

In this study, we aimed to determine whether the
hearing aid had an effect on hearing disability level in the elderly
patients with presbycusis.

Material and methods

Patient selection

In this prospective study, patients admitted to the
otorhinolaryngology outpatient clinic with complaints of hearing
loss between February 2018 and April 2018 were evaluated.
After the detailed history of all patients, ear-nose-throat
examinations were performed. Patients aged 65 years and over,
whose otoscopy examination was evaluated as normal, who had
no acute or chronic infectious disease, have not undergone any
ear surgery, have never previously used hearing aids, were
diagnosed with presbycusis and in who have SNHL as bilateral
35 dB or more, were included in the study. The patients who
have previously used hearing aids, patients who had ear surgery,
patients under 65 years old, patients with unilateral SNHL,
patients with conductive or mixed type hearing loss were
excluded from the study. Patients who did not have Tip A
tympanograms were also excluded from the study. Sixty patients
who met the inclusion and exclusion criteria were recommended
a digital programmable postauricular hearing aid. It has been
planned to apply hearing handicap inventory scale (HHI) (Table
1) to the patients before the hearing aid and six months after the
patient started to use the device. Although hearing aid was
recommended, patients who did not use hearing aids and patients
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who did not come for follow-up at the sixth month were
excluded from the study. As a result, the study was completed
with 43 patients.

The working protocol was prepared in accordance with
the principles set out in the Helsinki Declaration. An approval
was received from the clinical research ethics committee within
our university (2018-6/8). Written informed consent was
obtained from all patients.

Table 1. Hearing Handicap Inventory Scale.

Someti N
mes 0

Question Yes

1S Does your difficulty in hearing bring you
problems when using the telephone?

2E Does a hearing problem cause you to feel
embarrassed when meeting new people?

3S Does a hearing problem cause you to avoid
groups of people?

4E Does a hearing problem make you irritable?

5E Does a hearing problem cause you to feel
frustrated when talking to members of your
family?

6S Does a hearing problem cause you difficulty
when attending a party?

7S Does a hearing problem cause you to feel
frustrated when talking to co-workers, clients, or
customers?

8E Does a hearing problem cause you difficulty
when going to the cinema or theater?

9S Do you feel handicapped by a hearing problem?

10E  Does a hearing problem cause you difficulty
when visiting friends, relatives, or neighbors?

11S  Does a hearing problem cause you tdifficulty to
listen/understand co-workers?

12E  Does a hearing problem cause you to be nervous?

13S  Does a hearing problem cause you to visit
friends, relatives, or neighbors less often than
you would like?

14E  Does a hearing problem cause you to have
arguments with family members?

15S  Does a hearing problem cause you difficulty
when listening to TV or radio Does a hearing
problem cause you difficulty when listening to
TV or radio?

16S Does a hearing problem cause you to go
shopping less often than you would like?

17E  Does any problem or difficulty with your hearing
upset you at all?

18E  Does a hearing problem cause you to want to be
by yourself?

19S  Does a hearing problem cause you to talk to
family members less often than you would like?

20E Do you feel that any difficulty with your hearing
limits or hampers your personal or social life?

21S  Does a hearing problem cause you difficulty
when in a restaurant with relatives or friends?

22E  Does a hearing problem cause you to feel
depressed?

23S Does a hearing problem cause you to listen to TV
or radio less often than you would like?

24E  Does a hearing problem cause you to feel
uncomfortable when talking to friends?

25E  Does a hearing problem cause you to feel left out
when you are with a group of people?

Total score: E Score: S score:

Assessment of hearing

All audiological tests were performed by the authors.
Clinical audiometry device (AC 40, DK-500; Interacoustics,
Middelfart, Denmark) was used to evaluate the hearing levels.
Pure-tone air conduction hearing threshold values of patients
were measured at frequencies of 125 Hz, 250 Hz, 500 Hz, 1000
Hz, 2000 Hz, 4000 Hz, 6000 Hz, and 8000 Hz. Pure-tone bone
conduction hearing threshold values of the patients were
measured at frequencies of 500 Hz, 1000 Hz, 2000 Hz, 4000 Hz.
Speech recognition threshold (SRT) and speech recognition
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score (SRS) tests were performed. The pure tone average (PTA)
was calculated by taking the average of hearing thresholds at
frequencies of 500 Hz, 1000 Hz, 2000 Hz, and 4000 Hz.
According to PTA results, the degree of hearing loss was
considered to be mild (26 dB to 40 dB), moderate (41 dB to 55
dB), moderate to severe (56 dB to 70 dB), severe (71 dB to 90
dB) and profound (91 dB and above). Tympanometry
measurement was performed with the impedance audiometer
(AZ 26; Interacoustics, Middelfart, Denmark) in 226 Hz octave
band by using 86 dB SPL probe tone stimulation. Type A
tympanogram was accepted as normal.

Hearing Handicap Inventory Scale

HHI consists of 25 questions. 12 of these questions
contain information about the social situation and 13 of them
contain about emotional status [10]. Every question includes
three options as yes (4 points), sometimes (2 points) and no (0
points) and the total score is evaluated over 100 points. Total
score; 0-16 points were considered as no handicap, 18-42 points
as a mild to moderate handicap and 44-100 points as a significant
handicap.

Social, emotional and total HHI scores were compared
before the use of hearing aid and at the sixth month of use. HHI
score gains obtained by patients after HA were compared
according to gender. HHI score gains were compared between
the patients with severe and profound hearing loss and the
patients with moderate and moderate to severe hearing loss.

Statistical Analysis

As a statistical method, SPSS version 21 (SPSS
software, SPSS Inc., Chicago, IL, USA) was used. Percent,
mean, standard deviation (SD), median, minimum and maximum
values were presented for descriptive statistics. A Paired t-test
was used to evaluate the difference between HHI scores before
the using HA and the HHI scores that were applied at the sixth
month of the HA use. Student’s T-test was used to compare the
HHI score gains obtained by the patients after HA according to
the test. Student’s T-test was used to compare HHI score gains
that severe and profound hearing loss patients and patients with
moderate and moderate to severe hearing loss obtained after HA.
P value as <0.05 was considered statistically significant.

Results

Of the 43 patients included in the study, 17 (39.5%)
were female and 26 (60.5%) were male. The mean age was 73.44
+ 7.03 years (range, 65-89 years). HA was provided to the left
ear of 23 patients (53.4%) and the right ear of 20 patients
(56.6%). The results of PTA, SRT, and SRS before using the
hearing aids on the right and left ears of the patients are given in
Table 2. Fourteen of the patients (32.5%) had moderate hearing
loss, 16 (37.2%) had moderate to severe, 11 (25.5%) were severe
and two (4.6%) had profound hearing loss. Forty-one patients
(95.3%) had a significant handicap and two patients (4.7%) had
mild to moderate handicap according to HHI scores before using
HA. According to the HHI scores applied at the six months after
the use of HA, the auditory disability was completely
disappeared in 17 patients (39.5%), 22 patients (51.2%) had a
mild to moderate handicap and four patients (9.3%) had a
significant handicap. After using hearing aids, the emotional,
social and total HHI scores of women and men were significantly
decreased (p=0.001) (Table 3). There was no significant
difference between the gains in HHI score of the patients
according to gender (p=0.737). There was no significant
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difference between the HHI score gains obtained after HA in
patients with the profound and severe hearing loss and the scores
of the patients with moderate and moderate to severe hearing loss
(p=0.521).

Table 2. Pure tone averages, speech receiving threshold values and speech
discrimination rates of the patients before use of the hearing aid in the right and
the left ear.

Right ear Left ear
Variable Mean + SD Min- Mean + SD Min-
Max Max
PTA (dB nHL) 64.65+17.14  30-113 65.58 £15.92 45-112
SRT (dB nHL) 61.04 +£16.53 30-100 60.69 + 14.62 40-100
SRS (%) 59.58+23.59  0-96 58.55 +24.84 0-96

PTA: pure tone averages, SRT: speech recognition threshold, SRS: speech
recognition scores, SD: standart deviation, Min: minimum, Max: maximum.

Table 3. HHI scores of the patients before using the hearing aid and 6 months
after.

Before HA After HA
Variable Mean + SD Min- Mean £+ SD Min-
p
Max Max
Total HHI Score 68.97+16.97 20-96 22.51 +14.81 0-60 0.001
Male 69.07 1826 20-96 23.00+16.33 0-60
Female 68.82 +15.34 38-88 21.76 £12.56 6-52
Total  emotional 33.90+12.54 12-54 10.72+6.94 0-24  0.001
score
Male 34.00+£9.74 12-48  11.07 £8.06 0-24
Female 33.76 £ 11.02 18-54  10.23 +4.94 4-20
Total social score 35.06 £9.32 8-52 11.76 £8.92 0-40 0.001
Male 35.07+1026  8-52 11.92+£9.55 0-40
Female 35.05+7.97 20-44  11.52+8.14 0-32

HHI: hearing handicap inventory scale, HA: hearing aid, SD: standart deviation,
Min: minimum, Max: maximum.

Discussion

As it affects the whole body, aging also affects the Corti
organ, the auditory nerve, and the auditory cortex. Cell aging in
the auditory pathway leads to SNHL, which is defined as
presbycusis. Presbycusis causes difficulty in understanding the
conversations,  decreasing verbal communication  skills,
negatively affecting social lives and decreasing quality of life [3,
6, 11]. There are many questionnaires evaluating health quality
and satisfaction level of patients using hearing aids. Glasgow
Hearing Aid Benefit Profile, The Speech, Spatial and Qualities
of Hearing Scale, Hearing Aid Performance Questionnaire,
Satisfaction with Amplification in Daily Life, Abbreviated
Profile of Hearing Aid Benefit and International Outcome
Inventory for Hearing Aids are some of those. In our study, we
wanted to investigate the effect of hearing aid on auditory
disability rather than its effect on patient satisfaction. For this
reason, we chose the HHI scale, which contains easy to
understandable questions for the Turkish people.

In our study, we have found that the use of HA
significantly decreases the level of social and emotional
disability in elderly individuals with presbycusis. However, there
was no difference in terms of the benefit that men and women
with presbycusis gained from HA. In some studies, it has been
reported that there is no relationship between gender and hearing
aid satisfaction [12-15]. According to the studies evaluating the
relationship between age and hearing aid satisfaction, different
results are obtained in the literature. Many studies have found
that age does not affect hearing aid satisfaction [12, 15-17]. In
some studies, young elderly people were found to be more
satisfied with hearing aids than older ones [18, 19]. Korkmaz et
al. [20] found that the satisfaction of hearing devices decreased
in advanced ages. They also stated that there is an overall
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decrease in general life satisfaction due to activity limitations
and increased systemic problems with advanced ages [20].

In the literature, there are many studies suggesting that
the HA improves quality of life and reduces hearing disability
rates [3, 21]. In the study conducted on Iranian people, Lotfi et
al. [3] reported that HA improved quality of life. In their study,
they applied HHI scale before and 3 months after the use of HA
and found that the total HHI score decreased from 65 to 22.
Vuorialho et al. [21], in their study in Finland, applied the HHI
scale before the use of the hearing aid and 6 months after the use
of the device and found that HHI scores decreased from 28.7 to
12.7. In our study, we also performed HHI 6 months after the
patients started to use HA for the realization of auditory
adaptation similar to Vuorialho et al. [21]. In our study, HHI
scores performed before HA were high as in the study Lotfi et al.
[3] conducted. However, in the study conducted in Finland [21],
the pre-HA HHI scores were significantly lower compared to the
scores both in our study and the study by Lotfi et al. [3]
conducted. The reasons for such a difference between societies
according to HHI scores are due to the socio-cultural differences
and economic reasons. These results may be indicative of the
fact that patients in advanced western countries, such as Finland,
have begun to use hearing aids without increasing the level of
hearing disability.

In some studies, it has been reported that hearing loss
does not only affect individuals with presbycusis, but also
adversely affects families and close friends [6, 21]. In our study
question, #14 (Does your hearing loss cause you to argue with
your family members?) was one of the questions receiving the
highest scoring (not shown data). Elderly individuals with
having arguments with the families or close environment can
cause them to be more withdrawn and lead to social isolation. In
addition, one of the biggest problems experienced by the patients
in our study was to listen to the radio or television which was
questioned on the HHI scale by #15 question (not shown data).
Elderly people may be more directed towards television and
radio, but because they do not fully understand the television and
radio, dissatisfaction and unhappiness may be increasing.

HA is an important and effective rehabilitation method
for moderate and moderate to severe hearing loss, and it can be
recommended as a preventive method for patients with mild
hearing loss [22, 23]. It has been stated that the fitting setting of
the hearing aid changes the use and effect of the device [21].
Magni et al. [24] investigated the effectiveness of analog and
digital hearing aids. They stated that devices with different
features had differed from the benefits provided to the
individuals, however, the patients benefited from both devices.
In our study, all individuals were using digital and postauricular
programmable HA. In addition, although HA is an effective
rehabilitation method for moderate and moderate to severe
hearing loss, in our study, it was found that individuals with
severe and profound hearing loss also benefited from HA. With
the developing HA technology and HA fitting experience, we
think that hearing aids may be recommended for more severe and
profound hearing loss in the future.

The limitations of our study were low patient population
and lack of speech recognition scores with hearing aids.

As a conclusion, HA is an effective treatment for the
rehabilitation of elderly individuals with presbycusis. HA
reduces auditory disability in patients with moderate, moderate
to severe, severe and profound hearing loss and significantly
increase these individuals' social and emotional life quality
emerging due to hearing loss.
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Retrospective analysis of risk factors for development of biliary

fistula after liver cyst hydatid surgery

Karaciger hidatik kist cerrahisi sonrasi olusan safra fistiiliiniin gelisimindeki risk

faktorlerinin retrospektif analizi
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Abstract

Aim: Hepatic hydatidosis is common parasitosis in Turkey and caused by Echinococcus granulosus. Biliary
fistula is the most common complication after liver hydatid cyst surgery. The aim of this study was to
investigate an appropriate treatment strategy for patients whose biliary fistula might develop, by revealing
variables that affect biliary fistula.

Methods: A total of 118 patients who underwent liver hydatid cyst surgery were included in this study. The
following variables were analyzed between patients with biliary fistula (group 2) and without fistula (group 1):
Age, gender, hematologic and liver function tests, and features of the cysts (type, cyst size, number, and
localization).

Results: Cystobiliary fistula was detected in 19 (16%) of 118 patients. In-group 2, cyst size, white blood cell,
alkaline phosphatase and g-Glutamyl transpeptidase levels were higher than group 1 on univariate analysis
(p=0.03, p=0.008, p=0.04 and p=0.001, respectively). In the multivariate model, only cyst diameter remained as
an independent predictor (odds ratio 0.03, 95% confidence interval 0.002 to 0.06; p=0.03) On the receiver
operating characteristic curve, the 100% sensitive, 100% specific, and optimal cutoffs of the cyst diameter were
7.5 cm, 4.0 cm and14.6 cm, respectively (The area under the receiver operator characteristic curve was 0.67).
Conclusion: Preoperative cyst size is a valuable parameter for predicting biliary fistula. Our study suggests that
cyst size greater than 7.5 cm is a risk factor for biliary fistula.

Key words: Hydatid liver disease, cystobiliary fistula, Echinococcus granulosus

Oz

Amag: Karaciger hidatik kist hastalig1 Echinococcus granulosus’un neden oldugu, Tiirkiye’de yaygin goriilen bir
parazitozdur. Karaciger kist hidatik cerrahisi sonrasi en sik gelisen komplikasyon safra fistiliidiir. Bu
calismadaki amacimiz safra fistiilii gelisimini etkileyen degiskenleri ortaya koymak ve uygun tedavi
seceneklerini incelemektir.

Yontemler: Bu galismaya karaciger kist hidatik cerrahisi uygulanmis olan 118 hasta dahil edildi. Hastalar safra
fistiilii gelisen (grup2) ve gelismeyen (grupl) olarak iki gruba ayrildi ve degiskenler analiz edildi: yas,
hematolojik ve karaciger fonksiyon testleri ve kistin 6zellikleri (tip, kist boyutu, sayis1 ve yerlesim yeri).
Bulgular: 118 hastanin 19 (%16)’unda safra fistiilii saptandi. Grup 2’de kist boyutu, 16kosit, alkalin fosfataz ve
g-Glutamin transpeptidaz degerleri tek degiskenli analiz sonucuna gére grup 1’den daha yiiksekti (p=0,03,
p=0,008, p=0,04, p=0,001). Cok degiskenli analiz sonucuna gore; safra fistiilii gelisimine etki eden tek bagimsiz
degisken yalnizca kist boyutu olarak saptandi (olasilik orani 0.03, 95% giiven aralig1 0,002-0,06; p=0,03). Islem
karakteristik egrisine gore, kist boyutlarmim 100% duyarlilik, 100% 6zgiilliik ve esik degeri, sirastyla 7,5 cm, 4,0
cm ve 14,6 cm olarak bulundu. (Egrinin altindaki alan 0,67).

Sonug: Safra fistiiliiniin tahmininde preoperatif kist boyutu 6nemli bir parametredir. Bizim ¢alismamiza gore;
kist boyutunun 7,5 cm’den biiyiik olmas safra fistiilii gelisimi i¢in bir risk faktoridiir.

Anahtar Kelimeler: Karaciger kist hidatik hastaligi, safra fistiilii, Echinococcus granulosus
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Biliary fistula after liver cyst hydatid surgery .

Introduction

Hepatic hydatidosis is an endemic disease in South
America, Middle East, East Mediterranean, African countries
and Turkey. Liver hydatid cyst (LHC) is most common caused
by Echinococcus granulosa. LHC can be symptomatic due to its
size, location, and involvement of the biliary tree and infectious
[1, 2].

Previous studies have reported that 5-25% of cases with
LHC are associated with biliary tracts and can be complicated by
40-60% [3]. LHC can cause cystobiliary fistula (CBF) in 1-17%
of patients with cyst-biliary communication after surgery or
minimally invasive treatments [4, 5]. The treatment strategy
varies depending on time of the realizing cyst-biliary
communication, however the gold standard method is not
determined for diagnosis of cyst-biliary communication [6].
There are some studies on scoring systems that are about CBF
after hydatid cyst surgery; but still couldn't determine a standard
approach for clinical practice [7].

Previous studies have shown that the cyst size, cyst
location, and the compression on biliary tract may cause CBF [8,
9]. Even though there are many studies about evaluating cyst-
biliary communication with preoperative imaging techniques,
there are so less studies on relation between preoperative
biochemical tests and biliary fistula [10, 11]

The aim of this study was to investigate appropriate
treatment strategy for patients whose biliary fistula might
develop, by revealing variables that affect biliary fistula.

Material and methods

The records of all patients who underwent surgery for
LHC at Okmeydani Research and Educational Hospital during
the period from April 2014 to May 2017 were retrospectively
analyzed. This was a retrospective analysis of prospectively
collected data and approved by the local ethical committee at
Okmeydani Research and Educational Hospital (date: May 9",
2017; decision no: 653). All of the procedures were in
accordance with the World Medical Association Helsinki
Declaration of 1964 and later versions. Written consent could not
be obtained from all participants for being included in this
retrospective study.

A total of 132 patients were included in the study
considering these inclusion criteria (1) Patients underwent open
or laparoscopic liver surgery for LHC from April 2014 to May
2017 (2) Patient has a preoperative computerized tomography in
a month.

Exclusion criteria were as follows: (1) Liver diseases
such as benign and malignant liver tumors, and hepatic abscess
in addition to LHC; (2) Radical liver surgery such as
hepatectomy for LHC (3) Biliary diseases such as bile duct
stones and structure in addition to LHC.

In addition, because of high preoperative serum
bilirubin and liver function test levels, ten patients who were
performed preoperative ERCP and four patients with lack of data
were also excluded from the study. At the end, a total of 118
patients were included in this study (Figure 1).

The data of the remaining 118 patients, including age,
sex, laboratory data (alanine transaminase (ALT) (U/l), aspartate
transaminase (AST) (U/l), alkaline phosphatase (ALP) (U/L), g-
Glutamyl transpeptidase (GGT) (U/L), total and direct bilirubin
(mg/dl) and hematologic tests), cyst type, cyst size and location,
presence of intraoperative bile leakage and type of the procedure
if bile leakage was present, type of surgery, presence of a
postoperative biliary fistula, and length of hospital stay were

recorded. The stage of each cyst was determined according to
Gharbi classification [12]. All patients have pre-operative and
post-operative laboratory tests and preoperative CT scan in a
month.

Surgical Technique

As a surgical technique, in addition to partial
cystectomy; unroofing, omentoplasty and drainage were done by
surgeon decision and cyst properties. Hypertonic saline was used
as the scolicidal agent. After cyst was aspirated, hypertonic
saline was injected into the cyst cavity and 10 minutes later the
cyst cavity was opened. After evacuating the cystic membranes
and vesicles, the cyst cavity was explored for biliary leakage, and
these patients were recorded. Based on the individual surgeon’
decision and location of the cyst (near the gall bladder),
cholecystectomy was performed on the patients that had biliary
leakage in the cyst cavity and tried to find the communication
with biliary tree by injected serum saline or methylene blue
through the cystic duct. The localizations of the biliary leakage
were then sutured. T-tube drainage was performed in patients
whom location of biliary leakage was not detected. The drain
was inserted into the cyst cavity in all patients. Postoperatively,
if bile leakage was detected in drains, defined as Groupl and if
not detected, defined as Group 2, postoperatively.

All patients were treated with albendazole 10 mg/kg
after surgery. The patients with T-tube drainage were performed
cholangiography at the first week. T-tube was clamped and
removed after 4 weeks when there was no leakage on the first
week’ cholangiography.

Statistical Analysis

Data analyses were performed using JMP version 13.1
(SAS, Cary, NC). Quantitative values were represented as mean
+ standard deviation, while independent categories were
represented as number (%). In-group comparisons, the Student t
test was used to evaluate the differences between continuous
variables and the chi-square test was used for categorical
variables. Parameters with a P value of less than or equal to 0.05
on univariate analysis were included in the Cox Proportional
Hazards Model to identify independent predictors of bile
leakage. A P value of less than 0.05 was considered significant.
Receiver operating characteristic (ROC) curves was used to
evaluate optimal cut-off values of cyst diameter in relation to bile
leakage.

Figure 1. Flow chart for included patients in this study

Results

There were 118 patients, 74 (63%) female and 44 (37%)
male patients with a mean age of 42+16.6 years. There was 1
cyst in 89 patients (76%); there were multiple cysts in 29 patients
(26%). The mean cyst diameter was 6.3+1.9 cm. Of the 191
dominant cysts, 140 (92%) underwent partial cystectomy-
drainage, 13 (8%) underwent partial cystectomy-drainage and T
tube, 8 (6%) underwent partial cystectomy-drainage and
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omentoplasty and 30 (25%) underwent partial cystectomy-
drainage and cholecystectomy.

In the cyst size analysis between CBF present (group 2,
n=19) and absent (group 1, n=99); in the present group the cyst
size was bigger than the absent group (7.5+2.4 cm vs 6.1£1.8 cm
p=0.003). On the receiver operating characteristic curve, the
100% sensitive, 100% specific, and optimal cutoffs of cyst
diameter were 7.5 cm, 4.0 cm and 14.6 cm, respectively. The
area under the ROC curve was 0.67 (Figure 2). According to
Gharbi classification; in the CBF present group, there were type
2 in eight patients, type 3 in six patients and type 4 in four
patients. There was no significant difference between two groups

(p=0.13) (Table 1).
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/
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1-Specificity
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Figure 2. ROC curve analysis for cyst diameter. Area under curve: 0.67

Laboratory results are summarized on the table 2 and in
the CBF present group cyst size, WBC, ALP, and GGT levels
were higher than group 1 on univariate analysis (p=0.03,
p=0.008, p=0.04 and p=0.001, respectively) (Table 2). All of the
variables (size, WBC, ALP and GGT levels) that could be
assessed before operation were included in multivariate model.
In the multivariate model, only cyst diameter remained as an
independent predictor (odds ratio 0.03, 95% confidence interval
0.002 to 0.06; p=0.03; Table 3).

Table 1. Demographic and cyst characteristics of patients with or without a
cystobiliary fistula.

Biliary fistula after liver cyst hydatid surgery .

Table 2. The relation of the preoperative laboratory results and cystobiliary
fistula present or absent.

Cystobiliary Cystobiliary

fistula present  fistula absent
Parameters (n=19) (n=99) p value
White blood cell count (per mm3)
(mean+SD) 9.93£2.9 7.83+2.8 0.008
Hemoglobin (g/dl) 11.7+1.7 12.3+1.8 0.22
Mean liver function test levels
(mean+SD)
Total bilirubin (mg/dL) 0.88+0.5 0.75+0.6 0.34
Direct bilirubin (mg/dL) 0.52+0.4 0.41+0.5 0.29
Aspartate aminotransferase (U/L) 43.4430.4 40.1+£75.4 0.75
Alanine aminotransferase (U/L) 46.2+35.9 42.8+78.6 0.77
Alkaline phosphatase (U/L) 124.7+46.0 82.1£36.0 0.001
g-Glutamyl transpeptidase (U/L) 104.9+70.3 47.1£48.2 0.001

SD: standard deviation

Intraoperative, 19 patients with biliary leakage in the
cyst cavity were performed primarily sutured; three patients with
not localized biliary leakage were performed T-tube drainage.

Postoperative, the biliary fistula occurred in 19 patients
(16.1%). Spontaneous closure occurred in two of them, and
performed ERCP and sphincterotomy were performed in the
remaining 17 patients. The mean time to fistula closure was 15.3
days (range 11-21). We didn’t experienced anaphylactic reaction
and mortality in our patients.

Table 3: Multivariate analysis model for predictors of the biliary fistula.

Variables OR Cl p value
Cyst size (cm) 0.03 0.002-0.06 0.03
White blood cell count (per mm®) 0.07 0.14-0.27 0.51
Alkaline phosphatase (U/L) 0.018 0.001-0.037 0.07
g-Glutamyl transpeptidase (U/L) 0.004 0.009-0.018 0.50

Cystobiliary Cystobiliary
fistula present  fistula absent
Parameters Overall (n=19) (n =99) p value
Age (meantsd) 41.9 £16.6 39.7+15,5 42.4+16.9 0.51
Gender, n (%) 0.11
Female 74 (63) 15 59
Male 44 (37) 4 40
Cyst number, n (%) 0.86
Single 85 (72) 14 71
Multiple 33(28) 5 28
Cyst location, n (%) 0.95
Right 84 (71) 14 70
Left 8(7) 1 7
Right and left 26 (22) 4 22
Cyst size (cm) 6.3+1.9 7.5+£2.4 6.1+1.8 0.03
Cyst type 0.13
1 5 1 4
2 26 8 18
3 65 6 59
4 20 4 16
5 2 0 2
SD: standard deviation

OR: Odd ratio, Cl: Confidence interval

Discussion

Hepatic hydatidosis is rare public health problem in the
world but is still a common cause of morbidity and mortality in
East countries, including Turkey. The aims of surgery are
evacuate the cyst content and wall, restrict cavity of cyst; in
some cases cyst excision and/or minor/major hepatectomy can be
required, according the cyst localization [13]. Biliary fistula is
the main reason of morbidity associated with LHC [14]. Some
theories have been proposed about the pathophysiology of CBC.

The cyst may compress and destruct the biliary tract, the
other theory is small biliary branches in the cyst wall generate
high intracystic pressure, resulting in atrophy followed by the
rupture of the biliary tract [8, 9]. The incidence of biliary
communication in patients with hepatic hydatidosis varies in
different studies, from 1% to 17% [5]. Preoperative or
perioperative revealing of CBF are critical factors in the
treatment of LHC. The current series represent a sample of 118
patients who had surgery for LHC at a research and educational
hospital. We identified the factors associated with the incidence
of CBF in this study. We found no differences in age, gender,
number, location, types of cyst, Hb, AST, ALT, total/direct
bilirubin and CRP count between patients with or without CBF
and the biliary fistula rate is 16.1%. These results are reliable
with those of other studies of LHC [15, 16].

LHC can be symptomatic according to size and location
of cyst [17]. Although the growth rate of cyst shows several
variations, about 20% of cyst grows 1 cm per year [18] The liver
is most common organ (60-70%) involved with hydatid disease;
approximately 20% of cyst can affect the lung, the brain,
muscles, the kidney, bones, the heart and the pancreas [13,
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18]. LHC involves the right lobe in liver 60-85% and it is usually
asymptomatic up to 10 cm in size [18]. In this study 71% of cysts
were in the right lobe of the liver, 22% of cysts were in the right
and the left in live; but no significant difference was found
between the location of the cyst and development of CBF. Alan
and colleagues [8] have shown that there is a relation between
the cysts in the right lobe and development of CBF; no
significant difference was found in the central cysts.

The most common postoperative complication is biliary
fistula, if there is communication between the cyst and the biliary
tree. Endoscopic or surgical intervention may be necessary in
persistent cases with fistula after surgery [19]. Intraoperative
diagnosis of cyst-biliary communication can be difficult but
preoperative predictive factors assessment of a biliary fistula
might help in patients with LHC.

The size of the cyst was found in our series as a
significant predictor of biliary fistula; other authors found that a
cyst size of >10.5 cm is a significant predictor of cyst-biliary
fistula had increased morbidity rates after surgery [13, 20].
Demircan et al. [15] reported that a cyst diameter of >8.5 cm,
Atli et al. [21] found that cyst diameter of >14.5 cm was an
independent predictor factor. We found that the diameter of the
cyst was an independent predictor of CBF. The mean cyst
diameter was 7.5 = 2.4 cm in patients with biliary fistula versus
6.1 = 1.8 cm in patients without fistula. On the receiver operating
characteristic curve, the 100% sensitive, 100% specific, and
optimal cutoffs of cyst diameter were 7.5 cm, 4.0 cm and 14.6
cm, respectively. The area under the ROC curve was 0.67. This
result suggested that changes in cyst diameter might have a direct
relationship with cyst-biliary communication. Our results support
those of Kilic et al. [19] who stated that a cyst diameter of >7.5
cm was a risk factor for biliary fistula.

Increased serum ALP, GGT, direct bilirubin levels were
reported to be markers for the biliary fistula between hydatid
cysts and biliary tree [4, 21, 22]. Additionally Unalp et al. [23]
stated that increased WBC levels might related to be for the
biliary fistula. Our findings support that increased risk of biliary
fistula in patients with increased WBC, ALP and GGT levels.

The main limitation of this study was its retrospective
design. It should be stated that the limitation of patient selection
might have influenced by the meaning of a selection bias (e.g.
underwent liver resection due to cyst location). Therefore the
other limitation was the relatively small size of the study group.

In conclusion, preoperative cyst diameter is a valuable
parameter for predicting biliary fistula. However, larger
prospective studies are needed in this purpose. Our study
suggests that cyst size greater than 7.5 cm is a risk factor for
biliary fistula. ERCP might be considered before surgical
treatment in selective patients.
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Cervical blood flow velocity values in patients with unilateral

intracranial aneurysm: Preliminary results

Tek tarafli intrakranial anevrizmal hastalarda servikal kan akis hizi degerleri: On

sonuclar
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Abstract

Aim: Brain aneurysm is a balloon shaped dilatation of brain vessels as a result of attenuation of the vessel walls.
The aim of this study was to evaluate the relationship between blood flow velocities in the right and left arterial
vessels in an unruptured aneurysm and healthy group, and to investigate whether this analysis can help early
diagnosis of aneurysm.

Methods: Four aneurysm patients (four female, mean age 57.25 + 0.75 years) and four healthy subjects (two
female, 2 male male, mean age 36.35 + 6.19 years) were included in the study. Blood flow velocity values of
right and left internal carotid arteries, vertebral artery and right and left internal jugular veins were obtained
during a cardiac cycle with phase contrast technique. Spearman's correlation analysis was applied to flow
velocity values. Statistically significant blood flow similarities between right and left brain were investigated.
Results: In the aneurysm group, there was a significant difference between right and left cervical arterial blood
flow velocity values (p=0.001). Spearman correlation coefficient values between right and left arterial blood
flow velocity values and right and left side arteriovenous blood flow velocity values were lower in the aneurysm
group compared to the control group however, there was no statistical significance (p=>0.05 for all).

Conclusion: The difference between the right and left arterial blood flow velocities obtained in the aneurysm
group and the low correlation values may be useful in early diagnosis of aneurysm.

Key words: Cerebral aneurysm, Spearman’s correlation analysis, blood flow velocity, phase contrast MR.

Oz

Amag: Beyin anevrizmasi damar ceperlerindeki zayiflama sonucu beyin damarlarinda olusan balon seklinde
geniglemedir. Bu aragtirmanin amaci, kanamasiz anevrizmali ve saglikli grupta sag ve sol arteriyel damarlardaki
kan akis hizlarim degerlendirmek ve bu analizin anevrizma 6n tanisina yardimci olup olamayacagmi
aragtirmaktir.

Yontemler: Arastirmaya dort anevrizma hastasi (dort kadin, ortalama yas 57,25 + 0,75) ve dort saglikli denek
(iki kadim, iki erkek, ortalama yas 36,35 + 6,19) dahil edildi. Sag ve sol i¢ karotis arter, vertebral arter ve sag ve
sol i¢ jugular ven kan akis hizi degerleri faz kontrast teknigi ile bir kardiyak dongii boyunca elde edildi.
Spearman’m iliski analizi akis hiz1 degerlerine uygulandi. Beyinin sag1 ve solu arasindaki istatistiksel olarak
anlamli kan akis benzerlikleri arastirildi.

Bulgular: Anevrizma grubunda, sag ve sol taraf servikal arteriyel kan akis hizi degerleri arasinda anlaml fark
bulundu (p=0,001). Sag ve sol arteriyel kan akis hiz1 degerleri arasindaki ve sag ve sol taraf arteriyovenoz kan
akis hizi degerleri arasindaki Spearman iliski katsayir degerleri anevrizma grubunda kontrol grubuna gore
diisiiktii, ancak istatistiksel anlamlilik yoktu (hepsi i¢in p>0,05).

Sonug: Bu 6n arastirmanin sonuglari, anevrizma grubunda elde edilen sag ve sol arteriyel kan akig hizlari
arasindaki belirgin farkin ve diisiik iliski degerlerinin anevrizma tanisinda faydal olabilecegini diistindiirdi.

Anahtar kelimeler: Beyin anevrizmasi, Spearman iligki analizi, kan akis hizi, faz kontrast MR.

! Usak University School of Health Sciences,
Medical Imaging, Usak, Turkey.

2 Ege University Faculty of Medicine, Dept of
Biophysics, Izmir, Turkey.

% Ege University Faculty of Medicine, Dept of
Radiodiagnostics, Izmir, Turkey.

Ethics Committee Approval: The study was
approved by the local ethical authority.

Etik Kurul Onayi: Calisma lokal etik komite
tarafindan onaylanmustir.

Conflict of Interest: No conflict of interest was
declared by the authors.

Cikar Catismasi: Yazarlar ¢gikar ¢atigmasi
bildirmemislerdir.

Financial Disclosure: The authors declared that this
study has received no financial support.

Finansal Destek: Yazarlar bu ¢aligma igin finansal
destek almadiklarmi beyan etmislerdir.

Gelis Tarihi / Received: 07.08.2018
Kabul Tarihi / Accepted: 13.02.2019
Yayin Tarihi / Published: 15.03.2019

This study was presented at the 1% International
Health Sciences Congress, 02-05 May, 2018,
Mehmet Akif University, Burdur, Istanbul.
Bu calisma, 02—05 Mayis 2018’de diizenlenen
Burdur Mehmet Akif Universitesi 1. Uluslararas
Saglik Bilimleri Kongresi’nde sunulmustur.

Sorumlu yazar / Corresponding author:

Engin Tekin

Adres/Address: 1 Eylil Kampiisii, MA3 Blok,
Katl, izmir Yolu 8. Km. 64200, Usak, Turkey
e-posta: engin.tekin@usak.edu.tr

Tel/Phone: (+90) 5053971636

Copyright © ACEM

o
v

L 4

Atf yazim sekli: ~ Tekin E, Pehlivan M, Kitis O. Cervical blood flow velocity values in patients with unilateral intracranial aneurysm: Preliminary results. Arch Clin Exp Med.

How to cite:  2019:4(1):49-53.

*



Arch Clin Exp Med 2019;4(1):49-53

Cerebral blood flow in aneurysm patients

&
A g

Introduction

Intracranial aneurysms are balloon-like pathologic
dilations of the cerebral blood vessel walls. An estimated 2%-5%
of the general population is affected bye intracranial aneurysms.
Rupture of intracranial aneurysms is an event associated with
high mortality and disability rates [1]. Due to the high mortality
rate predetermining of the probality of an aneurysm is very
precious for public health.

Aneurysms frequently encountered unilaterally, and
also ‘Mirror-like’ aneurysm, which are located bilaterally on
corresponding arteries, has been reported to constitute less than 5
% of overall aneurysm [2, 3].

The flow dynamics of cerebral aneurysms have been
studied in numerous experimental models and clinical studies to
investigate the role of aneurysmal hemodynamics in their
initiation, growth and rupture [4-6]. However, flow velocity
changes of the vessels that supplying brain has never been used
before for early diagnosis of aneurysm.

Besides it was reported that the velocity-time
waveforms would be key to knowing the effect of aneurysm on
flow. Just considering the geometric changes in the artery caused
by an aneurysm would seem to suggest that there must be some
disruption in flow [7]. So it is expected that the hemodynamic
change that occurs with the formation of the aneurysm in
intracranial arteries will also affect the hemodynamics of blood
in the arteries supplying brain. It is suggested that there may be a
difference in the flow velocity of right and left cervical arteries
in aneurysm cases. This statistically correlation between blood
flow velocity values of the right and the left side arteries may be
important for suspicion of aneurysm. As far as we know, this
hypothesis has not been found in the literature so far. Therefore,
in this preliminary study, we evaluated the blood flow velocity of
the right and the left carotid and the vertebral arteries and the
internal jugular vein to examine the changes in blood flow
velocity of the vessels supplying brain in cerebral aneurysm
cases.

Material and methods

The research was approved by the local ethics comittee
(Ege University Ethical Committe of Clinical Studies; 13-2.1/14)
and the study protocol adhered to the tenets of the Declaration at
Helsinki. Written consent could not be taken due to the
retrospective design of the study.

Four aneurysm patients (four female, mean, 56.25 +
0.75 years) and four control subjects (two female, two male,
mean, 36.5 + 6.2 years) between the ages of 21 to 73 years were
included in the study. All patients with unruptured-unilateral
aneurysms were retrospectively selected. There was no history of
subarachnoid hemorrhage and other neurological diseases.
Aneurysms were at the level of the right middle cerebral artery,
the left anterior cerebral artery, the right posterior
communicating artery, the left posterior communicating artery
and saccular type. Aneurysm diameters were between 3.5 and 8
mm. Controls had no history of cerebral aneurysm, stroke and
other cerebrovascular diseases.

All Magnetic resonance examinations were performed
with 1.5 Tesla Magnetic Resonance (MR) unit (Siemens
Symphony, Erlangen, Germany). The quantitative evaluation of
arterial and venous blood velocities were performed with two
dimensional (2D) phase contrast technique. Phase images were
obtained by perpendicular to the foramen magnum on axial
plane. For the internal carotid artery, C1 cervical segment was
measured. For the vertebral artery, V2 vertebral segment was
measured. The measurement parameters were as follows: TR, 33

ms; TE, 7 ms; slice thickness, 5 mm; Flip Angle, 15°; matrix,
256x256; FOV, 160 mm. The number of images varied
depending on the heart rate. The total acquisition times ranged
between 25 min and 30 min depending on the patient’s
individual heart rate (18-25 acquired cardiac phases). Cardiac
gating was performed prospectively with electrocardiogram.
Velocity encoding (Venc) was set at 100 cm/s for arterial blood
flow velocity and 20 cm/s for internal jugular vein velocity.

The acquired phase images were transferred to ARGUS
(ARGUS flow analysis tool, QoSient, LLC. New York, USA)
post-processing program. Region of interest (ROI) was placed on
each phase images (Figure 1), and, then, velocity-time curves of
the right and the left internal carotid artery, the vertebral artery
and the internal jugular vein were obtained by phase contrast
technique throughout one cardiac cycle. Data were interpolated
to the maximum number of points (cardiac phases) allowed per
cardiac cycle (n=32) to equal the number of data for
arteriovenous analysis.

| : .-.;‘v -_'a ol -. . Fat e
Figure 1. Region of interest (ROI) in phase images: 1, 2: Right and left
internal carotid artery; 3, 4: Right and left vertebral artery; 5, 6: Right
and left internal jugular vein; 7: Brain stem (using as a reference).

Spearman’s correlation analysis was applied to flow
velocity values (Table 1) including the correlation between blood
flow velocity values of the right and the left internal carotid
arteries in each subject (Correlationl-corrl), the correlation
between total arterial blood flow velocities on the right and left
side of brain (Correlation 2-corr2) and the correlation between
right arteriovenous flow and left arteriovenous flow rates in each
subject (Correlation 3-corr3).

Table 1. Descriptions of Spearman’s correlation analysis groups.
Group Description

Correlationl ~ Between the right and the left internal carotid arteries.

Correlation2 ~ Between sum of the internal carotid artery and the vertebral
artery for the right side and sum of the internal carotid artery
and the vertebral artery for the left side of brain.

Correlation3 ~ Between arteriovenous flow at the right and left sides.

Arteriovenous flow was found by subtracting venous
flow (the jugular vein) from total arterial flow (total carotid and
vertebral artery flows) [8]. In the study, arteriovenous flow was
calculated by subtracting the jugular vein blood flow velocity
value from the sum of blood flow rates of the carotid and
vertebral arteries separately for the right and left sides of brain.

Statistical Analysis

SPSS 11.0 statistical software program (SPSS Inc.,
Chicago, IL) was used for statistical tests. Mann-Whitney U test
was used to determine whether there was a difference between
the right and the left internal carotid, the vertebral artery and the

Page/Sayfab0



(ACEM)  Arch Clin Exp Med 2019;4(1):49-53

Cerebral blood flow in aneurysm patients

&
A g

internal jugular vein blood flow velocity values of each subject
and if the Spearman's correlation coefficient values were
significantly different between the aneurysm and the control
group. P values less than or equal to 0.05 were considered as
statistically significant.

Results

An example of right and left internal carotid and
vertebral artery and internal jugular vein velocity-time curves
obtained from the aneurysm and control group subjects are
shown in Figures 2, 3 and 4. As the flow rate was measured over
a cardiac cycle, the time axis in the graphs varied according to
the heart rate.

Velocity (cm/s)

525 1050 360 720
Time (ms) Time (ms)

Figure 2. Velocity-time curves of internal carotid arteries. A) right and
left internal carotid arteries of aneurysm subject B) right and left internal
carotid arteries of healthy subject.
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Figure 3. Velocity-time curves of vertebral arteries. A) right and left
vertebral arteries of aneurysm subject B) right and left vertebral arteries
of healthy subject.
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Figure 4. Velocity-time curves of internal jugular veins. A) right and left
internal jugular veins of aneurysm subject B) right and left internal
jugular veins of healthy subject.

The mean and peak velocities of the aneurysm group
were smaller than control group in terms of flow velocity
(p=0.001).The mean and peak blood velocities of arteries for
right and left side of brain were significantly different in the
aneurysm group as compared to control group (Table 2, 3). All
blood velocity values are given as mean =+ std error.

Table 2. Values of the mean and peak velocities of the internal carotid artery for
the aneurysm and control groups.

Mean velocity (cm/s) ¥ Peak velocity (cm/s) *

Table 3. Values of the mean and peak velocities of the vertebral artery for the
aneurysm and control groups.

Mean velocity (cm/s) * Peak velocity (cm/s) *

Subject Right Left Right Left

Aneurysm (n=2) * 4.4+1.0 8.8+1.0 25.4+8.5 29.7+4.6
Aneurysm (n=2) ** 6+1.6 12.9+1.8 12.4+£3.9 29.7£1.0
Control (n=4) 12.7+0.6 14.0+0.5 23.240.5 26.4+0.9

*Aneurysm on the right side. ** Aneurysm on the left side.
¥:meanzerror.

There was no significant difference with regard to the
mean and peak blood velocities of the jugular vein for the right
and the left side of brain in two groups (p=0.196) (Table 4).

Table 4. Values of the mean and peak velocities of the jugular vein for the
aneurysm and control groups.

Aneurysm group (n=4) Control Group (n=4)

Mean Peak Mean Peak
Veins Velocity Velocity Velocity Velocity
(cm/s)* (cm/s)* (cm/s)* (cm/s)*
Right internal ¢ . 9 16.4+1 8.8+1.4 19.340.1
jugular
Left _internal 8.140.3 14.4+0.8 7.6+1.2 17+0.5
jugular

Subject Right Left Right Left

Aneurysm (n=2) * 12.0+£2.7 23.6+4 32.7+6.3 46.6+4.1
Aneurysm (n=2) ** 31.0+0.8 17.3+£0.7 64.9+5.5 50.3+4.5
Control (n=4) 33.3+3.3 33.4+42.5 58.7+5.0 61.7+4.4

*Aneurysm on the right side. ** Aneurysm on the left side.
*:meanzstandart deviation.

¥-meanzerror.

Spearman’s correlation coefficient values were lower in
the aneurysm group compared to the control group for Corrl,
Corr2 and Corr3 analysis, but there was no statistical
significance (Table 5) (p=0.265).

Table 5. Spearman’s correlation values of the aneurysm and control groups.

Age Gender Group Correlationl  Correlation2  Correlation3
57 Female  Aneurysm 0.768 0.787 0.559
55 Female  Aneurysm 0.856 0.775 0.774
58 Female  Aneurysm 0.728 0.746 0.712
55 Female  Aneurysm 0.493 0.433 *0.359
21 Male Control 0.949 0.891 0.982
21 Male Control 0.980 0.982 0.978
73 Female  Control 0.967 0.988 *0.880
31 Female  Control 0.944 0.940 0.920

*There was aliasing in the right and the left jugular veins.

For each correlation analysis, the mean values of
correlation analysis in aneurysm and control group are listed in
Table 6.

Table 6. Correlation values of the aneurysm and control groups.

Group Correlation1* Correlation2* Correlation3*
Aneurysm 0.7113 £0.0387 0.6852+0.0422 0.6010 £ 0.0462
Control 0.9600 = 0.0041 0.9502 £0.0112 0.9400 £ 0.0122
¥:meanzerror.
Discussion

We found a difference between the right and left mean
and peak blood velocity of the carotid and the vertebral arteries
in aneurysm group. This result suggests that there is an
asymmetry between the right and the left side of brain in the
aneurysm group. Similarly, there are studies reporting that there
is asymmetric blood flow in aneurysm cases. In patients with
aneurysm in the basilar artery, the mean value of the right
vertebral artery was 2.1 ml/s and the mean value of the left
vertebral artery was 0.7 ml/s. [9]. In another study, a flow rate of
54 ml/min on the right side and 93 ml/min on the left side of the
patient with 2.5 mm aneurysm in the right anterior
communicating artery was reported [10].

In addition, a study in the literature reported that the
relationship between cerebral aneurysm size and risk of rupture
was well documented but the effect of aneurysms on distal
intracranial hemodynamics was not known [11]. The aneurysm
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cases (unruptured and unilateral) included in our study were
similar to this study in the literature. Aneurysms in the carotid
segments and they found that mean pulsatility index in the
ipsilateral ICA was 0.38 and mean pulsatility index in
contralateral ICA was 0.35. Although aneurysms occured in the
carotid artery, they could not find any difference between right
and left carotid flow. However, this result was not similar to our
results. We have found a significant asymmetry between the
ipsilateral and contralateral sides in aneurysm group regard
hemodynamic carotid flow. As far as we know, a study that
evaluating preliminary diagnosis of intracranial aneurysms by
using the blood flow dynamics of the arteries supplying the brain
has not been found in the literature so far.

Besides this blood flow velocities in ipsilateral (on the
obstructed side) internal carotid artery were lower compared with
the contralateral (on the unobstructed side). This may be due to
autoregulation. Blood flow velocities of ipsilateral vertebral
artery were lower in comparison to contralateral in two patients,
the other two patients had the opposite. It is thought that the
reason for not getting meaningful difference is due to the
vascular structures. It should be also investigated that in which
side of brain (the aneurysm side or contralateral) the cervical
artery velocities will be higher. Morover, more study on
aneurysm cases is needed to understand if an asymmetry occurs
because of an aneurysm formation or if an aneurysm cause an
asymmetry.

An asymmetry between the right and left jugular vein
blood flow velocities could not be obtained. In aneurysm groups,
it should be investigated in more cases whether there is a blood
flow asymmetry for jugular vein.

Corrl and corr2 analysis values were lower in the
aneurysm group compared to the control group. These results
show that aneurysm impairs blood flow dynamics in one side of
brain. In the aneurysm group, low correlation values also suggest
that there is an asymmetry between the right and the left side of
brain in terms of total arterial blood flow velocity. It is thought
that the cranial cerebral aneurysm has caused velocity change in
the veins supplying the brain unilaterally and this change is
compensated by the arterial elasticity.

It was reported that the net arterial flow into the skull
over an average cardiac cycle must be equal the net outflow of
venous blood plus possible net outflow of CSF through the
Foramen Magnum and this is affected by the intracranial
compliance and pressure [12]. So impact of aneurysm formation
on the compliance was investigated in Corr3 analysis. The low
Corr3 values found in the aneurysm group due to arteriovenous
flow difference between the right and left sides. Compliance in
the cervical veins has changed by the effect of autoregulation.

Skull is a rigid body that has apertures with vessels and
Foramen Magnum. Any difference in compliance caused by
pulsatile blood pressure may have revealed some delay in any
fluid flow rate if there was an existing aneurysm. For this reason,
Corr3 values may be a measure to show this flow rate delay as
asymmetry. Further study with a large number of cases is
needed to test this hypothesis.

There was no significant difference between right and
left arterial blood flow velocities in the control group. The
correlation coefficients were also higher in control group as
compared to aneurysm group. These values indicate that there is
no asymmetry between the right and left of brain. This result is
also consistent with the literature. Since the aneurysm group
consists of older subjects compared to the control group in this
research, it may be thought that asymmetry have occurred
because of age. Although there was a decrease in blood flow
with age, no flow difference between right and left arteries
supplying the brain was reported. [13-15].

Other conditions and diseases that may cause
asymmetry should also be examined. This hemodynamic
difference between the right and left sides and asymmetry may
also be caused by other conditions and diseases such as stenosis
and stroke. In the literature, increased blood flow velocity on the
ipsilateral side was reported for carotid artery stenosis [16].
However, if an asymmetry in the cervical arteries is proved in
aneurysms cases, an awareness will be created in clinicians for
diagnosis of aneurysm.

Obtaining carotid and vertebral arteries blood flow
values with doppler ultrasound are more practical than phase
contrast MR technique. To take the advantage of doppler
ultrasound, we propose to use ultrasound as a initial method for
fast screening of aneurysm, as we have found correlation values
of carotid artery flow (Corrl) smaller in aneurysm group in our
study. If any suspicious flow velocities were found, then we
propose to use phase contrast MR to get the detailed information
for early diagnosis.

This study contains some limitations. Firstly, a small
number of aneurysm patients cannot statistically indicate a
powerful conclusion. The reason small number of patients is that
data acquisition time is very long. In addition, the MR technique
is sensitive to movement and heart beat.

The second limitation of the study is that a low Velocity
Encoding (Venc) value was prefered while jugular vein blood
flow velocity was being measured. As a result, Aliasing was
observed. Venc value is an important measure to be set during
phase contrast technique in MRI. If this value is set lower than
the actual flow rate, aliasing occurs and unaccurate flow rate can
be obtained. Higher Venc value should be selected in future
studies.

In addition, further study is necessary to improve
accuracy of cine MR imaging and to confirm its accuracy with
that obtained by doppler ultrasound.

The use of a unilateral aneurysm group is a limitation in
the study. It will not be possible to determine the velocity
difference and the correlation between right and left sides in the
bilateral aneurysm cases on the two sides of brain. To determine
the the usefullness or accuracy of correlation analysis in bilateral
aneurysms, unruptured bilateral aneurysm groups should be
studied in comparison to control groups.

Vasculitis, stenosis and atherosclerosis were not seen in
the image sections. In the origin of the vessels whose blood flow
velocities were measured, any vascular disease that could lead to
asymmetric blood flow have not been detected. However, the
origin of the common carotid artery (CCA) could not be
evaluated because it was not in the MRI image area. Another
limitation of this study is that we don’t know whether the
asymmetric blood flow derived from a CCA-induced factor (but
it is known that aneurysm patients do not have a history of
cardiovascular disease).

As a result, in this preliminary study, asymmetry
between the arteries supplying the right and left brain and low
correlation coefficients were found in the aneurysm group. The
use of this asymmetric flow in clinical routine practice may be
important for early diagnosis of aneurysm. Therefore, more
further studies should be performed in larger groups by using the
doppler ultrasonography method.
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The right coronary artery originating from the left anterior descending artery: A

variant of single coronary artery anomaly

Sol 6n inen koroner arterden kaynaklanan sag koroner arter: Tek koroner arter anomalisinin farklh

bir tipi

Yakup Alsancak *, Sina Ali

Abstract

Although coronary artery anomalies have been accepted as benign conditions, clinical presentations have a large
spectrum including chest pain, dyspnea, palpitations, malign arrhythmias, myocardial infarction, syncope and
sudden death. An atypical anomalous form of single coronary artery in which the right coronary artery originates
from the left anterior descending (LAD) coronary artery is an extremely rare situaiton.

In this report, we presented a case of 63 years old woman who was taken to the coronary angiography due to
recurrent chest pain and acute coronary syndrome. Coronary angiography revealed an atypical form of single
coronary artery anomaly that the right coronary artery originates from LAD coronary artery. The treatment
strategy was discussed with heart team and patient. Percutaneous coronary intervention (PCI) was performed
because of her recurrent chest pain and isolated LAD lesion and preference of the patient.

In conclusion, this case is important for demonstrating the feasibility of PCI in patients with single coronary
artery anomaly.

Keywords: Anomaly, percutaneous intervention, single coronary artery

Oz

Benign bir durum olarak kabul edilmelerine ragmen, koroner arter anomalilerinin klinik goriinimii gogiis agrisi,
nefes darhigi, carpinti, malign aritmiler, miyokard enfarktiisii, senkop ve ani Oliim gibi genis bir spektruma
sahiptir. Sag koroner arterin sol 6n inen koroner arterden koken aldig: tek koroner arterin atipik formu son derece
nadir bir koroner anomalidir.

Bu yazida, tekrarlayan gogiis agrist ve akut koroner sendrom nedeniyle koroner anjiyografiye alman 63 yasinda
bir kadin olgu sunuldu. Koroner anjiyografide, sag koroner arterin sol 6n inen koroner arterden koken aldig:
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Introduction

Most of the coronary artery anomalies (CAA) are
detected incidentally during coronary angiography and are
usually asymptomatic. Altough they have been accepted as a
benign condition, clinical presentation of CAA has a large
spectrum including chest pain, dyspnea, palpitations, malign
arrhythmias, myocardial infarction, syncope and sudden death [1,
2]. An isolated single CAA is defined as a solitary coronary
artery arising from the sinus valsalva, giving rise to the major
coronary branches such the left anterior descending coronary
artery (LAD), the circumflex artery and the right coronary artery
(RCA). In other words, both the left main coronary artery and the
RCA arise from a single aortic sinus. The prevelance of single
CAA have been reported as a range of 0.031% to 0.066% [3, 4].
The atypical form of single coronary artery that RCA originates
from LAD is an extremely rare coronary anomaly [1].

Herein, we present a case of atypical form of single
CAA that presented with acute coronary syndrome and
successfully managed with percutaneous coronary intervention
(PCI).

Case report

A 6l-year-old female patient was admitted to our
emergency department with chest pain that had lasted one hour.
Except from diabetes mellitus and chronic renal failure, there
was no reported history of cardiac risk factor. On admission, her
electrocardiography revealed normal sinus rythm with 95/min
heart rate and ST depression on anterior derivations without ST
elevations. The echocardiographical examination revealed left
ventricular hypertrophy with normal systolic function. After that
day, she was transferred to catheter laboratuary due to recurrent
chest pain and elevated troponin levels. Her coronary
angiography revealed an anomalous RCA originating from the
middle portion of LAD which had severe thrombotic stenosis at
the above of RCA ostium (Figure 1 A-D). This patient was
accepted as a two-vessel disease because of both LAD and RCA
being affected by thrombotic stenosis. We discussed the option
of surgical treatment or PCI with the patient. Because of her
recurrent chest pain and isolated LAD lesion and preference of
the patient, we decided to perform PCI. A floppy guidewire was
advanced into the RCA and a second wire was reach down to the
LAD. 3.0x18 mm drug eluting stent was directly implanted with
a high pressure, and postdilatation was performed with a 3.5x15
mm non-compliant balloon. Coronary angiography demonstrated
the successful outcome after stent implantation without any
stenosis or obstruction of RCA ostium. (Figure 2 A-D).
Computed tomographic angiography (CTA) could not been
performed to show the course of the coronary arteries because of
the patient's chronic renal failure. Patient was discharged after
two days without any complication.

Written consent was taken from the patient.

Discussion

The incidence of CAA is 1.3% and RCA is known as
the most commonly affected coronary artery [5]. It is well known
that many of anomalous origin of the RCA are asymptomatic,
but Taylor et al. [6] has demonstrated a 25% rate of sudden death
with this situation. Moreover, it has been reported that congenital
anomalies such as coronary arteriovenous fistula, transposition of
the great vessels or bicuspid aortic valve may be related with
single coronary anomaly [7]. Single CAA may also be detected
as a cause of sudden cardiac death with a range of 4% to 15% in
younger populations [8]. Single CAA may have benign or

Anomalous right coronary artery

malignant prognosis due to its location, but generally accepted as
a hemodynamically benign form of CAA’s. Single CAA arising
from the left sinus valsalva has a more benign prognosis than
arising from the right sinus valsalva. And, that arising from the
left sinus valsalva may be associated with sudden cardiac death
after vigorous exertion before age of 20 [9]. Although the
majority of CAAs were detected during conventional coronary
angiography, it is not always a sufficient method to assess the
prognosis of the disease. CTA may have a more beneficial role to
identify the course of the coronary arteries and their associations
with structural tissues [9]. Ghadri JR et al. [10] have

demonstrated that the confirming of CAA’s is higher with CTA
than standard coronary angiography. And they also supported
that standard coronary angiography is not enough technique to
identify the CAA's.

Figure 1. The left anterior descending coronary artery with severe
thrombotic stenosis (white arrows), the circumflex coronary artery
(yellow arrows) and anomalous right coronary artery from mid portion
of the left anterior descending coronary artery (black arrows) (A-C)
Aortography demonstrated the left main coronary artery without the
right coronary ostium in the right sinus valsalva (D).

The run of the coronary arteries is the one of the main
determinants for the patient’s prognosis. It may cause myocardial
ischemia or sudden cardiac death during exercise, if it is located
between the aorta and the surrounding tissues such as the
pulmonary trunk [11]. Moreover, acute coronary syndromes, in
these patients, have an increased risk for cardiovascular death
compared with the patients who have normal coronary anatomy
because of the excessive ischemic burden. Even in patients with
single-vessel disease that need revascularization, treatment
should be well considered. Medical, surgical or PCI may be a
choice for treatment and such methods should be well discussed
with patients.

Several case reports were published about percutaneous
revascularization to single CAA [2, 12]. Percutaneous coronary
interventions may be lethal as a result of complications during
procedure due to wide ischemic area and complex coronary
anatomy. Comparing with normal population, PCI in patients
with CAA has considerable technical difficulties [13]. Mishra
TK and colleagues [12] have been well summarized the risks
involved in the process during percutaneous interventions. At
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first, they mentioned that procedure has a similar risk with
intervention of unprotected the left main coronary artery disease
due to the large size of the threatened myocardial area. Any
coronary dissection that occurs during catheter manipulation or
percutaneous interventions (guidewire induced or balloon
dilatation or edge dissection after stent implantation) may result
in death. In addition, prolonged dilation of coronary balloons
may cause of development of malignant arrhythmias. Stent
thrombosis can lead to fatal consequences for patients in short
and long term follow up [12]. Finally, drug eluting stents must
be chosen because of that the use of drug eluting stents versus
bare metal stents are associated with significant reductions in
major adverse cardiovascular events, all-cause mortality,
myocardial infarction, target-lesion revascularization, and

target-vessel revascularization in patients with chronic kidney
disease [14].

Figure 2. Stages of percutaneous coronary intervention (black arrows:
the right coronary artery, white arrows: the left anterior descending
coronary artery, yellow arrows: the circumflex coronary artery (A-C).
The course of the right coronary artery in right anterior oblique view
(D).

In this case, we preferred PClI due to comorbid
conditions of the patient. Because of the excessive ischemic
burden, PCI might be performed with mechanical assisted device
with support of cardiovascular surgery. This case is important for
demonstrating the feasibility of PCI in patients with single
coronary artery anomaly.
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Successful management of late coronary aneurysm after bare metal stent implantation:

An insidious threat

Ciplak metal stent implantasyonu sonrasi ge¢ koroner arter anevrizmasinin basarih yonetimi: Bir

sinsi bir diisman

Emre Ozdemir *

Abstract

Development of coronary arterial aneurysm (CAA) is a rare complication after stent implantation, and even more
uncommon after bare metal stents (BMS) compared with drug eluting stents. The case is here presented of a 55-
year-old male with in-stent CAA, which developed 9 months after BMS implantation. The patient was treated
with percutaneous re-implantation of BMS and at the clinical follow-up examination, 10 months after this
treatment, there were no problems on the coronary angiography and the patient had no complaints. The treatment
strategy is not clear for CAAs, so it must be decided after consultation between the cardiologist and cardiac
surgeon. BMS re-implantation can be a successful treatment.

Key words: bare metal stent, coronary aneurysm, coronary stent, percutaneous coronary intervention

Oz

Koroner arter anevrizmalart (KAA) gelisimi, stent implantasyonu sonrasi nadir goriilen bir komplikasyondur,
ozellikle de ilag salmmml stentlerle karsilastirildiginda ¢iplak metal stentlerden (CMS) sonra ¢ok nadir goriiliir.
55 yasinda bir hastanin CMS implantasyonundan 9 aylik bir siire sonra gelisen in-stent KAA ait bir vaka
sunulmustur. Bu KAA perkiitan olarak tedavi edilmis olup, bu tedaviden 10 ay sonra yapilan kontrol koroner
anjiyografi ve klinik takiplerde her hangi bir sorun ya da sikayet kalmadigi gorilmistir. KAA i¢in tedavi
yontemi net degildir; bu nedenle kardiyolog ve kalp cerrahi arasindaki konsiiltasyondan sonra kararlastirilmalidir.
CMS’in yeniden implantasyonu basarili bir tedavi yontemi olabilir.

Anahtar Kelimeler: ¢iplak metal stent, koroner anevrizma, koroner stent, perkiitan koroner girisim
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Introduction

Coronary arterial aneurysms (CAAs) are defined as
dilatation of the coronary artery exceeding 50% of the reference
vessel diameter [1] The known incidence of CAAs is 0.3%-5.3%
with angiography and 1.4% with autopsy [2]. The incidence of
CAAs after percutaneous transluminal coronary angioplasty is
approximately 5% [3].

Drug-eluting stent (DES) implantation is associated
with altered vascular healing and delayed endothelialization due
to inhibition of intimal healing [4]. This is the main reason for
~1% risk of CAAs after DES implantation [4]. CAAs may also
develop after bare metal stent (BMS) implantation due to wall-
stretching, stent fracture and intimal-dissection [5].

Other reasons for aneurysm development include
Kawasaki disease, polyarteritis nodosa, systemic lupus
erythematosus, infection, traumatic injury, endocarditis,
rheumatic fever, and congenital malformation and de novo
atherosclerosis [6].

The case is here presented of a patient who developed
CAA within 9 months of BMS implantation in the left anterior
descending (LAD) artery applied as primary coronary
intervention for an acute anterior myocardial infarction.

Case report

A 55-year-old male patient with no comorbid disease
was admitted to the Emergency Department(ED) with chest pain.
Acute anterior myocardial infarction was detected on ECG.
Coronary angiography (CAG) revealed a lesion with 99%
thrombosis in the proximal LAD, circumflex artery (Cx) plaque,
optus marginalis (OM) 80% stenosis (diameter < 2 mm) and a
70% mid lesion in the right coronary artery (RCA). The LAD
lesion was treated with a 45 x 24 mm Ephesus BMS
(Alvimedica, Istanbul, Turkey) after 2.0 x 20 mm balloon pre-
dilation during primary percutaneous coronary intervention (PCI)
(Figure-1a, b, c). When left ventricular ejection fraction (LVEF)
was detected as 50%, the patient was discharged successfully
after clinical follow-up with medical treatment included

acetylsalicylic acid, clopidogrel, metoprolol and statin.

Figure 1. a, b, ¢ : (a) 99% thrombosed lesion at the proximal
LAD, (b) successful implantation of BMS in the LAD lesion, (c)
70% thrombosed lesion at the middle of RCA(c).

At approximately one month after the primary PCI, the
patient was re-admitted to ED with recently developed chest
pain. CAG was performed, and the LAD stent was observed to
be patent but PCI was applied again to the RCA mid 70% lesion
with direct implantation of a 3.5x15 Ephesus BMS (Alvimedica,
Istanbul, Turkey) (Figure-2a, b).

Figure 2. a, b: (a) Patent LAD stent without aneurysm, (b) Image of
RCA after BMS implantation.

During follow-up, anterior-wall myocardial ischemia
was detected on myocardial perfusion scintigraphy (MPS) at 8
months after the RCA PCIl. CAG was applied again, which
revealed a LAD in-stent 90% lesion and in-stent coronary
aneurysm after the lesion, but the RCA stent was patent and there
was non-obstructive plaque in Cx. Intravascular ultrasound
(IVUS) or optical coherence tomography (OCT) could not be
applied. Therefore, the treatment strategy had to be decided only
based on the CAG findings. Following an in-clinic consultation,
it was decided to continue with PCI. Pre-dilatation was
performed with a 4.0 x 16 mm balloon and a 4.5 x 20 mm
Liberte BMS (Boston Scientific, MA, USA) was then implanted
in the stent, to close the in-stent aneurysmal segment. There was
no significant residual aneurysm or occlusion on CAG after PCI.
The patient was discharged successfully one day after PCI.
Clopidogrel treatment was changed to ticagrelor.

At the follow-up examination 10 months after this
procedure, no symptoms were observed on CAG. There was no
aneurysm on the LAD stent position, the RCA stent was patent
but LAD in-stent re-stenosis (50%) was detected but was
confirmed as non-critical via fractional flow reserve
measurement (Figure-3a, b, c). At the 2-month clinical follow-up
examination after the last CAG, the patient had no complaints.
The left ventricular ejection fraction was still 55% and he
continued to take acetylsalicylic acid, ticagrelor, metoprolol and
statin.

o

Figure 3. a, b, ¢: (a) newly- developed in-stent CAA on LAD and in-
stent critical restenosis, (b) CAA successfully treated with a new BMS
implantation in the old stent to cover the aneurysm, (c) no aneurysm on
the final follow-up CAG.

Written informed consent was obtained from the patient
for all procedures.

Discussion

CAAs can be asymptomatic or may be complicated by
angina pectoris, myocardial infarction or sudden death [7]. CAAs
can be classified in three pathological groups: atherosclerotic,
inflammatory, and non-inflammatory. Non-inflammatory CAAs
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also include iatrogenic aneurysms. These iatrogenic aneurysms
can be associated with injuries of the vessel wall with a focal tear
secondary to intravascular intervention [8].

CAA due to DES implantation is a rare complication,
seen in approximately 1% of cases [9]. Interventional
procedures, hypersensitivity reactions associated with the stent
platform (metal), drug carrier polymer, DES drugs or infectious
(mycotic) processes are the factors responsible for the
development of CAAs after DES implantation [4]. Coronary
dissection, stent fracture associated with high-pressure balloon
inflation or coronary atherectomy, may also lead to the
development of CAA after BMS implantation [11]. Furthermore,
a hypersensitive reaction to molybdenum, nickel and chromium
has been reported in ~ 10% of the patients with BMS
implantation [12].

CAAs due to stent implantation can be categorized as
three types. Type I develops in the first 4 weeks after PCI, and
Type 1l develops more than 6 months after PCI. These two types
can be asymptomatic or can present with angina. Type Il is
associated with superinfection (mycotic aneurysm), and may
present with systemic signs such as fever [4].

The current patient had non-specific symptoms, so was
applied with CAG after evaluation with MPS. In this case, there
was in-stent CAA at approximately 9 months after BMS
implantation, but at 1 months after LAD PCI a control CAG was
performed and the LAD stent was patent and there was no
aneurysm at that time. Therefore, this case can be classified as
Type-11 CAA.

There are no documented guidelines for the
management of post-stent CAAs. The optimal management
method remains unclear due to conflicting data from individual
case reports. Treatment strategies can be classified as medical
therapy including antiplatelet or anticoagulant therapy [13], PCI
therapy encompassing stent implantation, coil embolization, and
BMS implantation [14-15] or surgical therapy [16].

Previous reports include the presentation by Yasuaki
Hada et al. [14] of CAA that developed after DES implantation
and was treated successfully with BMS, and loannis lakovou et
al. [15] presented 3 CAA cases successfully treated with BMS.

In accordance with this information, it was decided,
after consultation, to treat the current patient with BMS
implantation therapy instead of covered stent or surgery. After
pre-dilatation with a 4.0 x 16 mm balloon, a 4.5 x 20 mm Liberty
BMS was successfully implanted into the old-stent, to close the
in-stent aneurysmal segment. The patient was thus successfully
treated with PCI. Clopidogrel treatment was changed to
ticagrelor. The patient was discharged with high-dose statin
(atorvastatin 80 mg) + acetylsalicylic acid + ticagrelor +
metoprolol regime. Ten months later, follow-up CAG and LAD
FFR showed no aneurysm or critical lesion in the LAD stent. The
patient has remained free of complaints with clinical follow-up
visits.

We didn't use advanced techniques like, intravascular
ultrasound or optical coherence tomography, so we couldn't
explain the etiology. This issue can be regarded as the main
limitation of the paper. However, treatment of in-stent aneurysm
with a simple and inexpensive method is the strength of the case.

The case was here reported of a patient with CAA 9
months after BMS implantation, which developed in a 1-month
period. A hypersensitivity reaction against the BMS metal, stent
fracture or dissection under the stent due to over-dilatation can
be reasons for CAA after BMS implantation. Due to problems
with reimbursement agency payments, intravascular ultrasound
or optical coherence tomography could not be applied.
Therefore, the treatment strategy had to be decided only based on
the CAG findings. The use of intravascular ultrasound can

Coronary in-stent aneurysm .

prevent over-dilation of the stent and/or the selection of an over-
sized stent, thereby avoiding stretching of the coronary wall. The
treatment strategy must be decided after consultation between the
cardiologist and the cardiac surgeon and BMS re-implantation
can be a successful treatment.
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