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Cognitive Functions and Intelligence Quotient in Patients with Metabolic
Syndrome Through the Window of Type 2 Diabetes Mellitus
Tip 2 Diabetes Mellitus Penceresinden Metabolik Sendromlu Hastalarda Bilissel
Fonksiyonlar ve Zeka Katsayisi
Ulas Serkan TOPALOGLU" "~ Kamil DEVECI* " Mehmet Fatih GOL?>" "~ Melih KIZILTEPE!

Ersin Kasim ULUSOY?" "~ Déndii Melek ULUSOY? "~ Bedriye SIMITCI*

oz

Amag: Metabolik sendrom (MetS) olan hastalarda bilissel islevleri ve zeka katsayis1 (IQ) degerini, tip 2 diabetes mellitus (DM) has-
taligin1 dikkate alarak degerlendirmek.

Araglar ve Yontem: Ocak-Mart 2020 tarihleri arasinda kesitsel bir ¢aligma yiriitiildii. Bu ¢aligmaya katilanlar ti¢lincii basamak bir
hastanedendir. Saglik kontrolii veya DM takibi ile poliklinige bagvuran hastalar ¢alismaya dahil edildi. Caligmaya 18-75 yaslarinda
toplam 80 hasta (44 MetS'li ve 36 MetS'siz hasta) art arda dahil edildi. Hastalarin klinik ve laboratuvar parametreleri, Mini Mental
Durum Muayenesi (MMSE) ve Kent E-G-Y skorlari ile olgiildii.

Bulgular: MetS'li hastalarda glikozile hemoglobin (HbAIc) ve trigliserid diizeyleri daha yiiksek, yiiksek dansiteli lipoprotein-koles-
terol (HDL-c) ve ferritin diizeyleri daha diisiiktii. MMSE skoru MetS'li katilimcilarda MetS'siz katilimcilardan daha diigiikken, Kent
E-G-Y skoru her iki grupta da benzerdi. Tiim hastalarin DM ve/veya MetS olup olmadigina bagli olarak, alt grup analizleri yapildi ve
degerlendirildi. Diyabetli hastalar, diger alt gruplara kiyasla daha diisiik 1Q puanlarina sahipti.

Sonug: MetS, bilissel islevleri azaltir, ancak bunun genel olarak 1Q iizerinde bir etkisi olmadig1 gosterilmistir. Bununla birlikte, DM
varliginin MetS’lu hastalarda zeka tizerine kotiilestiren bir faktor oldugu gosterilmis olsa da, daha fazla caligmaya ihtiyag vardir.

Anahtar Kelimeler: biligsel islev; diyabetes mellitus; metabolik sendrom; zeka katsayisi
ABSTRACT

Purpose: To evaluate the cognitive functions and intelligence quotient (1Q) in patients with metabolic syndrome (MetS) by also con-
sidering Type 2 diabetes mellitus (DM).

Materials and Methods: A cross-sectional study was conducted from January to March 2020. Participants in this study are from a
tertiary care hospital. Patients admitted to the outpatient clinic with health check-up, or follow-up of DM were included in the study.
A total of 80 patients (44 patients with MetS and 36 patients without MetS), 18-75 years old, were recruited to the study consecutively.
Clinical and laboratory parameters, Mini Mental State Examination (MMSE) and Kent E-G-Y scores of patients were measured.
Results: Glycated hemoglobin (HbAlc) and triglycerides levels were higher, whereas high-density lipoprotein-cholesterol (HDL-c)
and ferritin levels were lower in patients with MetS. MMSE score was lower in participants with MetS than without MetS, whereas
Kent E-G-Y score was similar in both groups. Depending on whether all patients have DM and/or MetS, subgroup analyzes were
performed and evaluated. Patients with diabetes had lower 1Q scores compared to the other subgroups.

Conclusion: MetS reduces cognitive functions, whereas it has been shown that this generally does not have any effect on 1Q. However,
even though DM presence has been shown to be a worsening factor on intelligence in MetS, further studies are needed.

Keywords: cognitive function; diabetes mellitus; intelligence quotient; metabolic syndrome
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INTRODUCTION

Metabolic syndrome (MetS), which has become a more
common public health issue, is associated with diseases,
including non-alcoholic fatty liver, cardiovascular disease,
diabetes mellitus, hypertension, and dyslipidemia.! Diabe-
tes Mellitus (DM) is a progressive complex disease, and
achieving normoglycaemia is the first goal in diabetics. On
the way to the target, it is necessary to increase the quality
of life of the patients, to reduce the complications and to
consider the comfort of the patient while performing
this.23

Health is defined as "not only the absence of illness and
disability but a state of complete physical, mental and so-
cial well-being" by the World Health Organization.*The
importance of cognitive functions and intelligence is in-
creasing day by day while suffering from chronic dis-
eases.’It is already known that the factors increased on in-
telligence quotient (1Q) improve the quality of life.® From
this perspective, the effect of MetS and DM on mental
functions is as important as its effect on physical functions.
A Turkish proverb says: healthy mentality takes place in
the healthy body.

Despite many studies on cognitive functions, there are
comparatively scarce data on IQ in people with MetS.
With this study, we aimed to evaluate the cognitive func-
tions and I1Q in patients with MetS by also considering type
2 DM for the first time in the literature (PubMed and

Google Scholar) to our best knowledge.
MATERIALS and METHODS
Participants

A cross-sectional study was conducted from January to
March 2020. Participants are from a tertiary care hospital
in this study. Patients admitted to the outpatient clinic with
health check-up or follow-up of DM were included in the
study. Participants without metabolic syndrome consist of
healthy or diabetic subjects. A total of 80 patients (44 pa-
tients with MetS and 36 patients without MetS), 18-75
years old, were recruited to the study consecutively. Waist
circumference, height and weight of patients were meas-

ured, then they were used to calculate body mass index

(BMI), weight in kilograms divided by height in meters

squared.

Renal disorders (nephrotic syndrome, lupus, vasculitis, re-
cent urinary tract infection, urinary calculus, chronic kid-
ney disease stage 3 and above), endocrinological disorders
(clinically significant thyroid dysfunctions, Cushing dis-
ease, acromegaly, Type 1 DM), chronic neuropsychiatric
diseases (Parkinson's disease, schizophrenia, multiple
sclerosis, Alzheimer's disease, bipolar disorders, cerebro-
vascular disease) malignancies, treatment with corticoster-
oids, acute or chronic infection, chronic anemias, preg-
nancy, malabsorption syndrome, gastrointestinal surgery,
chronic hepatitis, chronic alcohol abuse, smokers, being
vegetarian who do not consume eggs or meat were exclu-
sion criteria, because of their effects on the cognitive func-

tion.

Ethics approval needed for the study is received from
Erciyes University Local Ethical Committee (Date and
Decision number: 29.01.2020-2020/57). This trial was
performed in accordance with the Declaration of Helsinki
and Good Clinical Practice. All study participants gave
written consent before any trial-related activities, and the

researcher retained the consent forms.

Measurement of Laboratory Parameters

A fasting venous blood sample was collected after an over-
night fast for at least 8-hour for biochemical investigations
and samples were processed at the hospital laboratory on
the same day. FPG, serum blood urea nitrogen (BUN), se-
rum creatine (SCre), Chronic Kidney Disease Epidemiol-
ogy Collaboration (CKD-EPI), aspartate transaminase
(AST), alanine transaminase (ALT), total cholesterol, low-
density lipoprotein-cholesterol (LDL-c), high-density lip-
oprotein-cholesterol (HDL-c), triglycerides, thyroid-stim-
ulating hormone (TSH), hemoglobin, folate, vitamin B12
and ferritin were estimated using a Roche Cobas 8000 im-
munoassay analyzer (Roche Diagnostics, USA). Glycated
hemoglobin (HbA1c) was estimated using an Adams Alc
HA-8180V automatic analyzer (Arkray Diagnostics,
USA). All assays were performed with specific kits and

calibrators supplied by the manufacturers.
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Diagnostic criteria of MetS”

1. Elevated waist circumference (obligatory com-
ponent): >94 c¢m in man; >80 in woman.

2. Elevated triglycerides: >150 mg/dL (1.7
mmol/L) or drug treatment for elevated triglyc-
erides.

3. Reduced HDL-c: <40 mg/dL (1.0 mmol/L) in
man; <50 mg/dL (1.3 mmol/L) in woman or
drug treatment for reduced HDL-c.

4. Elevated blood pressure: Systolic >130 and/or
diastolic >85 mm Hg; or antihypertensive drug
treatment.

5. Elevated fasting glucose >100 mg/dL or drug
treatment of elevated glucose is an alternate in-
dicator.

Diagnostic criteria of DM?®

1. Elevated HbAlc: >6.5 %

2. Elevated FPG: >126 mg/dL (7.0 mmol/L)

3. Elevated 2" hour plasma glucose level after oral
glucose tolerance test: >200 mg/dL (11.1
mmol/L)

4. Elevated random plasma glucose level: >200
mg/dL (11.1 mmol/L)

Mini Mental State Examination (MMSE)

MMSE consists of a set of questions that evaluate different
aspects of cognitive functioning, which are categorized as
orientation to place, registration, attention, and calculation,
recall and language.® Neither severe hypoglycemia
(<70mg/dl) nor severe hyperglycemia (>400 mg/dl) was

observed during the evaluation of MMSE.
Kent E-G-Y

The Kent E-G-Y is a short, individually administered ver-
bal test, composed of 10 simple questions (What are used
when building a house? Where is sand used? If a flag is
flying south, which side is the wind blowing from? Tell me
the names of some fish/birds? At what time of day is our
shadow the shortest? Tell me the name of some big cities?
Why does the moon appear larger than the stars? Which
mine does the magnet attract? If our shadow falls towards

the north-east, where is the sun? How many cusps does a
star on the Turkish flag have?), originally intended to pro-
vide a rough estimate of the intellectual ability of children.
Since its development, it has frequently been used as a
brief test of 1Q in adults and has been found useful as a
quick screening instrument.’® Neither severe hypoglyce-
mia (<70 mg/dl) nor severe hyperglycemia (>400 mg/dl)

was observed during the evaluation of the Kent E-G-Y.

Statistical Analysis

SPSS 22.0 (IBM Corp. Released 2013. IBM SPSS Statis-
tics for Windows, Version 22.0. Armonk, NY: IBM Corp.)
program was used for statistical analyses. Frequencies
were expressed in percentage (%). For comparison of cat-
egorical data, the Chi-square test was used. Whether the
numeric (digital) data is distributed normally or not was
determined by Kolmogorov-Smirnov test and Histogram
graphs. Numeric (digital) data relating to independent
groups demonstrating a normal distribution were com-
pared by the Student's t-test. Variables, which demon-
strated normal distribution, were expressed as mean =+
standard deviation. If it was a non-normal distribution, the
Mann-Whitney U test was used. Variables, which were
demonstrating non-normal distribution, were expressed in
median (interquartile range). p<0.05 was accepted and

considered as significant.

RESULTS

Age, weight, educational status, and waist circumference
were similar in both groups (p=0.162, p=0.537, p=0.740,
and p=0.256, respectively). When the levels of FPG,
BUN, Creatin, CKD-EPI, AST, ALT, total cholesterol,
LDL-c, hemoglobin, vitamin B12 and folate were evalu-
ated, there was no statistical difference between the groups
(p=0.082, p=0.109, p=0.656, p=0.262, p=0.373, p=0.735,
p=0.448, p=0.977, p=0.711, p=0.433, and p=0.095, re-
spectively). MetS was more common in women (p<0.001).
While patients with MetS were shorter, their BMI was
higher (p<0.001 and p=0.002, respectively). HbAlc and
triglycerides levels were higher, whereas HDL-c, ferritin,
and TSH levels were lower in patients with MetS
(p=0.034, p<0.001, p<0.001, p=0.011, and p=0.041 re-
spectively). The total score of MMSE was lower in partic-
ipants with MetS than without MetS, whereas Kent E-G-Y
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scores were similar in both groups (p=0.006 and p=0.627,
respectively). Data on these comparisons are presented in
Table 1.

Table 1. Clinical status and laboratory parameters of patients with
and without MetS.

Patients with Patients with-

Variables MetS out MetS p
(n=44) (n=36)
35/9 13/23
Gender (F/M), n (%) (79.6/20.4) (36.1/63.9) <0.001
Age (year),
median (IOR) 55.5 (21.5) 45.0 (13.5) 0.162
Education, n (%)
Iliteracy 3(6.8) 2(5.6)
Primary school 31 (70.5) 24 (66.7) 0.740
High school 8 (18.2) 6 (16.7)
University 2 (4.6) 4(11.1)
Weight (kg),
mean + SD 84.5+15.0 822+134 0.537
Height (cm),
mean + SD 163.6 £7.61 171.1 £ 6.86 <0.001
BMI (kg/m2), 31.63£547  27.95£3.52 0.002
mean + SD
Waist circumference
(cm), 98.5 (18.5) 98.0 (12.0) 0.256
median (IQR)
FPG (mg/dL),
median (IQR) 124.5 (139.0) 98.0 (45.0) 0.082
HbAlc (%),
median (IQR) 6.7 (4.0) 5.8 (1.4) 0.034
Serum BUN (mg/dL),
median (IQR) 11.2 (5.7) 12.6 (3.3) 0.109
Serum Creatin (mg/dL),
median (IOR) 0.7 (0.3) 0.7 (0.3) 0.656
CKD-EPI
(mL/m/1.73m2), 96.1 +24.1 102.0 + 16.2 0.262
mean £+ SD
’(AISL)(U’ L), median 19.0 (6.0) 19.0 (7.0) 0.373
ALT (U/L), median
20.5 (12.3 21.0(8.0 0.735
(IR) (123) ®0)
Total cholesterol
(mg/dL), 196.0 (54.5) 186.0 (45.0) 0.448
median (IQR)
LDL-c (mg/dL),
median (IQR) 105.0 (43.8) 100.0 (57.0) 0.977
HDL-c (mg/dL),
median (IOR) 40.0 (10.5) 48.0 (16.0) <0.001
Triglycerides,
median (IQR) 233.0(112.8)  116.0 (101.0) <0.001
Hemoglobin (g/dL), 14144140 1490+ 1.64 0.711
mean £+ SD
Ferritin (ng/L),
median (IQR) 54.0 (84.8) 119.0 (97.5) 0.011
Vitamin B12 (ng/L),
median (IQR) 265.5 (204.8) 277.0 (159.5) 0.433
Folate (ng/mL),
median (IQR) 8.8+3.5 10.2+3.9 0.095
TSH, (mU/L),
median (IOR) 1.34 (1.13) 1.95 (1.37) 0.041
MMSE, median (IQR) 28.0 (3.0) 29.0 (2.0) 0.006
Kent E-G-Y,
median (I0R) 90.0 (13.0) 90.0 (9.0) 0.627

F/M: female/male; MetS: metabolic syndrome; BMI: body mass index;
FPG: fasting plasma glucose; HbAlc: glycated hemoglobin; BUN: blood
urea nitrogen; CKD-EPI: Chronic Kidney Disease Epidemiology Collabo-
ration; AST: aspartate transaminase; ALT: alanine transaminase; LDL-c:
low-density lipoprotein-cholesterol; HDL-c: high-density lipoprotein-cho-
lesterol; TSH: thyroid-stimulating hormone; MMSE: Mini Mental State
Examination. (p<0.05 considered statistically significant)

Depending on whether all patients have DM and/or MetS,
subgroup analyzes were performed and evaluated. Patients
with Type 2 DM had lower IQ scores compared to other
subgroups (p<0.001 and p<0.001, respectively). Detailed

statistical evaluations are given in Table 2.

Table 2. Comparison of cognitive and intelligence status in sub-
groups.

DM (-) DM (+) DM (-) DM (+)

O MetS () MetS() MetS(+) Mets(#) P
MMSE, 30.0 275 29.5 26.0 <0.001
median (1.0)ag (3.0)ae (2.0)b,e (3.0)b,g '
Kent E-G-Y, 90.0 88.0 98.0 86.0 <0.001
median (7.3)d,h  (14.0)f (6.0)c,d,f (4.0)c,h '

pa<0.001; pb<0.001; pc<0.001; pd<0.001;
pe<0.005; pf<0.049; pg<0.001; ph<0.017

DM: Diabetes mellitus; MetS: Metabolic syndrome; MMSE: Mini Mental
State Examination.

(Firstly, the groups were compared collectively to determine the p values
in the rightmost column. Secondly, significant p values were reported in the
bottom line by comparing groups with the same letter in pairs with each
other. p<0.05 considered statistically significant.)

DISCUSSION

We evaluated the cognitive functions and 1Q in patients
with MetS in terms of the presence of DM. As expected,
patients with MetS had lower levels of cognitive function.
Also, there was no difference between the two groups in
1Q values. When the scores of 1Q in patients without MetS
were evaluated, it was found that patients with DM were
at lower levels than those without. When the scores of 1Q
in patients with DM were evaluated, there was also no dif-
ference between patients with MetS and those without.
When evaluated by subgroup analyzes, the presence of
DM has been shown to have an important contribution to

intelligence in MetS.

Comparing the frequency of MetS in terms of gender var-
ies between countries, it is more common in men in the
USA.1 However, it is more common in women in Tur-
key.? In many societies, various conditions have been
shown to decline cognitive functions in women more than
men*314 The majority of people with MetS were women

in our study, which also covers these data in the literature.

Many large studies in the literature have already shown
that MetS worsen cognitive functions.'>17 There are stud-

ies known that obesity deteriorates cognitive functions.8°
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HDL-c level has been shown to be an independent risk fac-
tor that adversely affects cognitive functions in men.2° In
addition, the height of the triglyceride level is negatively
correlated with cognitive functions in adults.?* The rela-
tionship of ferritin levels is positively correlated with cog-
nitive functions, whether the hemoglobin level is low or
not, has been shown in both children and adults. Moreover,
it has been emphasized in many studies that the condition
that most affects cognitive functions in people with MetS
is hyperglycemia.l”?223 In the study conducted by Wang
et al., it was reported that hyperglycemia is a risk factor for
cognitive functions in patients with MetS.23 In our study,
we revealed that cognitive functions of people with MetS
are impaired, which was compatible with the literature. In
addition, patients with MetS in our study had higher BMI
and triglyceride values while having lower HDL and ferri-
tin levels than those without MetS. These findings, which
confirm previous studies, may be the causes of poor cog-
nitive functions in MetsS.

In our study, evaluation of cognitive functions according
to the MMSE scale and the privileged location of the pres-
ence of DM with subgroups are shown in Tables 1 and 2.
When the total score of MMSE in patients without DM
was evaluated, there was no difference between patients
with and with out MetS. When the MMSE scores of pa-
tients with DM were evaluated, there was also no differ-
ence between patients with and withoutMetS. When the
MMSE scores of patients without MetS were evaluated, it
was found that patients with DM were at lower levels than
those without DM (p?<0.001). When the MMSE scores of
patients with MetS were evaluated, patients with DM were
also found to be at lower levels than those without DM
(pP<0.001). These outcomes demonstrated that DM has a
unique place and focal point in cognitive functions in pa-
tients with MetS.

To the best of our knowledge, 1Q and its relationship with
DM in MetS was compared firstly in the literature (Pub-
Med and Google Scholar). Moreover, there are scarce data
in the literature on DM and IQ. It has been shown that DM
does not have a negative effect on intelligence, especially
in studies in which the relationship between intelligence
and DM in the population under the age of 18 has been
revealed.? In another study, it was shown that DM in

adults is associated with lower level of intelligence. In a
study in the literature, a modest difference was found in
Type 2 diabetics with a history of hypoglycemia when us-
ing insulin compared with a healthy population.?

In our study, evaluation of 1Q according to the Kent E-G-
Y are shown in Tables 1 and 2. When the Kent E-G-Y
scores of patients without MetS were evaluated, there was
also no difference between patients with DM and those
without. When the Kent E-G-Y scores of patients with
MetS were evaluated, it was found that those with DM had
lower intelligence scores than those without (p°<0.001).
When the Kent E-G-Y scores of patients without DM were
evaluated, it was found that those with MetS had higher
intelligence (p<0.001). When the Kent E-G-Yscores of
patients with DM were evaluated, there was also no differ-
ence between patients with MetS and those without. In ad-
dition, the group with DM without MetS had significantly
lower intelligence scores than the group with MetS without
DM. These outcomes demonstrate to us that intelligence
deteriorates with the effect of the presence of diabetes in
patients with metabolic syndrome.

Our study also has some limitations. Firstly, because of the
cross-sectional design, cognitive function and metabolic
status were measured once, and these could be changed
over time. Therefore, we cannot make causal outcomes in
our study. Secondly, the number of participants was only
80, which may affect results. This number was limited as
we were very meticulous in exclusion criteria. Thirdly, we
did not adjust for all confounding variables, such as age,
education, family history of cognitive impairment. Despite
all these limitations, our study is valuable due to the find-
ings on the mental effects of MetS by looking at the liter-
ature through the window of diabetes.

MetS reduces cognitive functions, whereas it has been
shown that this generally does not affect 1Q. However,
even though DM presence has been shown to be a worsen-
ing factor on 1Q in MetS, further studies are needed.
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Evaluation of Clinical and Epidemiological Features of Patients Receiving High-

Flow Nasal Cannula Oxygen Therapy in the Pediatric Intensive Care Unit

Cocuk Yogun Bakim Unitesinde Yiiksek Akimh Nazal Kaniil Oksijen Tedavisi Alan

Hastalarin Klinik ve Epidemiyolojik Ozelliklerinin Degerlendirilmesi

Osman BUYUKSEN" " Siileyman BAYRAKTAR? Murat ELEVLI*

oz

Amag: Akut solunum yetmezliginde solunum destegi yontemlerinden biri, giderek kullanim siklig1 artan yiiksek akimli nazal kaniil
oksijen tedavisidir (YANKOT). Bu ¢aligmada, solunum yetmezligi nedeniyle ¢ocuk yogun bakim iinitesine yatirtlan ve YANKOT
uygulanan hastalarin retrospektif olarak degerlendirilmesi amaglandi.

Araglar ve Yontem: Caligma retrospektif olarak, Ocak 2015- Aralik 2017 tarihleri arasinda ¢ocuk yogun bakim {initesinde yatan
ve YANKOT uygulanmig 104 hasta alinarak yapildi.

Bulgular: Calismaya katilan hastalarin yaslarinin medyan degeri 5 ay olarak saptandi. En sik yatis endikasyonu %97.1 oraninda alt
hava yolu hastaligiydi ve hastalarin %52.9’unda tip 1 solunum yetmezligi saptandi. Cocuk yogun bakimdaki yatis siiresi medyan degeri
7 glin iken, YANKOT uygulama siiresi medyan degeri 48 saat olarak saptandi. YANKOT alirken entiibe olan hastalarda (%28.8)
kronik hastalik ve kronik akciger hastaligi entiibe olmayanlara gore belirgin olarak yiiksekti (p=0.001, p=0.033, sirasiyla). Hastalarda
komplikasyon olarak %8.7’sinde nazal bolgede cilt hasari, %1.9’unda pnomotoraks gelistigi saptandi. Cocuk yogun bakim iinitesine
yatip YANKOT alirken 6len hastalarda kronik hastalik ve konjenital kalp hastaligi1 oranlar1 hayatta kalan hastalara gére belirgin olarak
yiiksekti (p=0.043, p=0.003, sirasiyla).

Sonug: Son yillarda ¢ocuklarda solunum yetmezligi tedavisinde kullanilmaya baglanan YANKOT un sonuglar1 genellikle yiiz
giildiiriciidiir. Bununla birlikte bu yeni yontemde komplikasyonlarin gelisebilmesi nedeniyle uygulama siiresince yakin izlem ger-
ekmektedir.

Anahtar Kelimeler: ¢ocuk; ¢cocuk yogun bakim tinitesi; solunum yetersizligi; oksijen tedavisi
ABSTRACT

Purpose: One of the respiratory supports in acute respiratory failure (ARF) is high-flow nasal cannula (HFNC) oxygen therapy,
which is being increasingly used in this study. We aimed to evaluate the patients with ARF who received HFNC oxygen therapy
in the pediatric intensive care unit (ICU).

Materials and Methods: The study was done retrospectively in 104 patients who were admitted to the pediatric ICU and received
HFNC oxygen therapy between January 2015 and December 2017.

Results: The median age of the patients participating in the study was 5 months. The most common cause of hospitalization was lower
respiratory disease (97.1%), and 52.9% of the patients had type 1 respiratory failure. The median length of stay in the pediatric ICU
was 7 days, while the median duration of HFNC oxygen therapy was 48 hours. In patients who were intubated during HFNC oxygen
therapy (28.8%), the proportions of having a chronic disease and chronic lung disease were significantly higher than those who were
not intubated (p=0.001, p=0.033, respectively). In terms of complications, nasal skin damage (8.7%) and pneumothorax (1.9%) were
developed. The proportions of chronic diseases and congenital heart disease of the patients who were admitted to pediatric ICU and
died after HFNC oxygen therapy were significantly higher than the survivors (p=0.043, p=0.003, respectively).

Conclusion: The results of HFNC oxygen therapy, which is being increasingly used in the treatment of respiratory failure in
children, are generally satisfactory. However, due to possible complications, close monitoring is required during the application.

Keywords: child; pediatric intensive care unit; respiratory failure; oxygen therapy
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INTRODUCTION

Respiratory support is a frequently used treatment method
in patients being followed up in the pediatric intensive care
unit (ICU). This supportive care may be needed in case of
lung infections, neuromuscular disorders, cardiac prob-
lems, upper airway obstructions, trauma, or post-surgical
conditions.® 2 Oxygen therapy can be given to critically ill
patients hospitalized in pediatric ICU using different meth-
ods. High-flow nasal cannula (HFNC) oxygen therapy is a
new treatment method that is being increasingly used in all
age groups ranging from premature babies to adult patients

in the world and our country.® 4

HFNC oxygen therapy is a method of delivering heated
and humidified air, containing a high concentration of ox-
ygen, to the patient at a specific flow rate through the nasal
cannula. There is no universally accepted definition of
minimum flow rate that defines the term "high flow". High
flow rate is defined as >2 L/min in newborns, while it is
accepted as >4-6 L/min for older children.®> By delivering
the heated and humidified oxygen at a high flow rate, the
airway resistance and the dead space in the nasopharyngeal
passage are reduced, ensuring sufficient inspiration and
better gas exchange. In addition, heating and humidifying
the air helps to establish effective mucociliary activity,
prevent insensible fluid loss, and avert the energy loss re-
quired to warm the air. Another advantage of HFNC oxy-
gen therapy is the positive end-expiratory pressure (PEEP)
it creates in the airways. As a result of this effect, the de-
velopment of atelectasis is prevented by providing suffi-
cient functional residual capacity. However, as the PEEP
created by the system is not measurable, it has been pre-
dicted that possible complications such as pneumothorax

may occur due to high pressure.>®

In recent years, the use of HFNC oxygen therapy in respir-
atory support in children has increased rapidly, particularly
in ICUs. However, there is a small number of case reports
and observational studies related to the use of this new
method in pediatric ICU.%7 Questions such as the type of
respiratory failure that will benefit from the treatment, the
method to be chosen according to the severity of the pa-
tient, the complications of the method and its effectiveness

in the case of additional chronic disease await response.

Therefore, randomized-controlled, prospective studies, in-

cluding more patients, should be conducted.”

In this study, we aimed to evaluate the indications of
HFNC oxygen therapy in pediatric ICU, to define the suit-
able patient profile, its effectiveness in patients with
comorbidities, the necessity of intubation required during
the application, the effect of the procedure on blood gas
parameters, the duration of the application and the compli-

cations related to the HFNC oxygen therapy.

MATERIALS and METHODS

Patients who received HFNC oxygen therapy in the pedi-
atric ICU of SBU Haseki Training and Research Hospital
between January 1, 2015 and December 31, 2017 were in-
cluded in the study. The pediatric ICU has ten beds, ten
ventilators and five HFNC devices. The HFNC oxygen
therapy was delivered using a high-flow respiratory sys-
tem (Vapotherm®, Exeter, NH, USA). The flow rate was
set to 2L/kg/min. Fraction of inspired oxygen concentra-
tion (FiO2) was started as 100%, the oxygen saturation was
kept between 92-97%, and the temperature of the given air

was set as 36°C in all patients.

Demographic data, laboratory results, and radiological im-
ages of patients were analyzed retrospectively. The study
was designed as a descriptive trial. Patients' age, gender,
causes of hospitalization, type of respiratory failure, his-
tory of previous chronic diseases, blood gas parameters
such as pH and pCOz, the method of oxygen delivery be-
fore and after HFNC oxygen therapy, need for invasive
mechanical ventilation, duration of application, the length
of stay in the pediatric ICU, complications that developed
after HFNC oxygen therapy, and survival were recorded in

a standardized form.

In terms of admission diagnosis, diseases such as bronchi-
olitis, acute asthma, and pneumonia involving the lung pa-
renchyma were classified as lower respiratory tract dis-
eases, and diseases causing narrowing of the upper airways
such as croup (laryngotracheobronchitis) were classified
as upper respiratory tract diseases. The presence of con-
comitant chronic disease in the patients was classified and
recorded as chronic lung disease, congenital heart disease,

congenital metabolic, genetic, and neurological/muscular
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disorders and other diseases. The children were classified
into two groups due to type of respiratory failure. Type 1
ARF (hypoxemic) is defined as a low level of oxygen with
either anormal or low level of carbon dioxide. Type 2 ARF
(hypercarbic) involves low oxygen with high carbon diox-
ide.

Since not all patients had arterial catheters, the results of
capillary blood gas testing, a less invasive and more prac-
tical method for children, were determined. Therefore,
PaO2 values of blood gas samples were not evaluated. The
pH and PCO:z levels in the capillary blood gas before and
four hours after the HFNC oxygen therapy were measured
and recorded.

pH levels were classified as follows:

a. Below 7.25;

b. Between 7.25 - 7.35;

C. Between 7.35 - 7.45;

d. Between 7.45 - 7.55;

e. Over 7.55, and

PCOz values were classified as

a. Below 35 mm Hg;

b. Between 35 - 45 mm Hg;
C. Between 45 - 55 mm Hg;
d. Between 55 - 65 mm Hg;
e. Over 65 mm Hg

Exclusion Criteria of the Patients

The patients were excluded from the study;, if:

1. The patient was delivered HFNC oxygen therapy in a
place other than the pediatric ICU,

2. The patient used other oxygen delivery methods that can
meet the definition of HFNC oxygen therapy (delivery of
oxygen with a simple nasal cannula, application of nasal
continuous positive airway pressure (CPAP),

3. The patient was intubated at admission and received

HFNC oxygen therapy after extubation.

On the other hand, the patients who were intubated during
HFNC oxygen therapy and those who received HFNC ox-

ygen therapy after extubation were included in the study.

SBU Haseki Education and Research Hospital Clinical Re-
search Ethics Committee approved the study with the num-
ber 01R/2018/23.01.2018.

Statistical Analysis

SPSS software (version 15.0; SPSS Inc. Chicago, IL,
USA) program was used for statistical analysis. Descrip-
tive statistics were given as numbers and percentages for
categorical variables and as mean, standard deviation, me-
dian, minimum, and maximum for numerical variables. If
the numerical variables were not normally distributed, in-
dependent groups were compared using the Mann-Whit-
ney U test. Categorical variables were analyzed using Chi-
square Test and McNemar-Bowker Test. The statistical
significance level of alpha was taken as p<0.05.

RESULTS

One hundred and four patients who received HFNC oxy-
gen therapy were included in the study. The demographic
and clinical characteristics of the patients are given in Ta-
ble 1.

Table 1. Demographic and clinical characteristics of children who
received HFNC.

Parameters m:ig 4)
Age (month), median (min-max) 5 (1-216)
Sex, (Male), % (n) 65.4 (68)
nl?(:/i?nosm (Lowver respiratory tract diseases), 101 (97.1)
Chronic diseases

Cardiac disease, % (n) 32.3(31)
Neurologic/ muscular disease, % (n) 25.0 (24)
Lung disease, % (n) 15.6 (15)
Inborn errors of metabolism, % (n) 4.2 (4)
Other diseases, % (n) 12,5 (12)
Genetic disease, % (n) 10.4 (10)

Type of Respiratory failure

Type 1 (Hypoxemic) respiratory failure, % (n) 52.9 (55)
Type 2 (Hypercapnic) respiratory failure, % (n) 47.1 (49)
Oxygen delivery method before HFNC

Mask/nebul, % (n) 95.2 (99)
Duration of HFNC (hour), median (min-max) 48 (1-576)
;ear:gth of hospitalization (day), median (min- 7 (2-99)
Complications

Pneumothorax, % (n) 1.9(2)
Nasal injury, % (n) 8.7 (9)
Outcome (Mortality), % (n) 6.7 (7)

HFNC, High flow nasal cannula; CPAP, continuous positive airway pres-
sure. Values are expressed as n (%) and median (min-max) *More than one
disease has been marked.

Sixty-eight (65.4%) of the patients were male and 36

(34.6%) were female. The median age was 5 (min.1-
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max.216) months. Of 104 patients, 101 (97.1%) were di-
agnosed with a lower respiratory tract disease. The most
common type of respiratory failure among the patients
who received HFNC oxygen therapy was Type 1 (hypox-
emic) ARF (52.9%). Of patients, 62.5% had at least one
concomitant chronic disease. The top three chronic dis-
eases were congenital heart diseases (29.8%), neurological
and/or muscular disorders (23.1%) and chronic lung dis-
eases (14.4%).

The most common oxygen delivery methods before HFNC
oxygen therapy were a simple oxygen mask or nebulizer
mask (95.2%). The median length of stay in the pediatric
ICU for those who received HFNC oxygen therapy due to
respiratory failure was 7 (min.2-max.99) days. The median
time of HFNC oxygen therapy was 48 (min.1-max.576)

hours. When we compared the pH and pCO: levels in the
capillary blood gases taken just before and 4 hours after
HFNC oxygen therapy, we found that the pCO: value,
which was initially above 45 mm Hg, returned to normal
range (35< pCO2z < 45 mm Hg) after therapy in 18 of 49
(36.7%) patients. On the other hand, pCO2 values of 39 of
49 (79.6%) patients remained within the normal range,
while the values exceeded 45 mm Hg in 8 (16.3%) patients
following HFNC oxygen therapy. There was no statisti-
cally significant difference in pCO2 changes between the
two groups (p=0.075) (Table 2).

The changes in the pH value of the capillary blood gas
taken at the beginning and 4 hours after the HFNC oxygen
therapy are shown in Table 3.

Table 2. Progression of pCO2 values in blood gas before HFNC and after the 4th hour of HFNC.

pCO2 (After 4 hours of HFNC)

pCO,<35 35<pC0O,<45 45<pCO,<55 55 <pCO, <65 pCO>65 Total
n % n % n % n % n % n
pCO, <35 3 50.0 3 50.0 0 0.0 0 0.0 0 0.0 6
pCoO, 35<pCO, <45 2 41 39 79.6 6 12.0 2 4.1 0 0.0 49
(Before 45 <pCO; <55 0 0.0 17 48.6 16 45.7 0 0.0 2 5.7 35
HFNC)  s5< pCO,<65 0 0.0 1 10.0 5 50.0 3 30.0 1 10.0 10
pCO>65 0 00 0 0.0 1 25.0 2 50.0 1 25.0 4
p=0.075, according to McNemar-Bowker Test HFNC, High flow nasal cannula
Table 3. Progression of pH values in blood gas before HFNC and after the 4th hour of HFNC.
pH (After 4 hours of HFNC)
Ph <7.25 7.25<Ph<7.35 7.35<Ph<745 7.45<Ph<7.55
n % n % n % n % Total
Ph <7.25 0 0.0 2 40.0 3 60.0 0 0.0 5
?I':"_z'afore 7.25<Ph<735 2 5.7 12 34.3 21 60.0 0 0.0 35
HFNC) 735<Ph<745 1 1.6 8 12.7 53 84.1 1 16 63
Ph>7.55 0 0.0 0 0.0 1 100 0 0.0 1

p=0.075, according to McNemar-Bowker Test HFNC, High flow nasal cannula

In 24 of 40 (60%) patients whose initial pH value was be-
low 7.35, the pH values came within the physiological lim-
its (7.35 < pH < 7.45) after HFNC oxygen therapy. How-
ever, the pH values of 53 of 63 (84.1%) patients, who were
within the normal range at the beginning, remained within
limits, while pH decreased below 7.35 in 9 (14.3%) pa-
tients. There was no statistically significant difference be-
tween the two groups in terms of pH changes (p=0.075).

While 30 (28.8%) of the patients needed invasive mechan-
ical ventilation during HFNC oxygen therapy, 64 (70.2%)
of the patients showed clinical improvement and their
treatment was continued with a simple oxygen mask. In
our study, 21.8% of the patients with Type 1 (hypoxemic)
ARF and 36.7% of the patients with Type 2 (hypercapnic)

ARF were intubated, as they were unable to tolerate HFNC
oxygen therapy. The length of hospitalization showed no
significant difference between patients with Type 1 ARF
and Type 2 ARF (p>0.05).

Of these 30 patients who were intubated during HFNC ox-
ygen therapy, 4 (13%) were extubated and kept on receiv-
ing HFNC; however, out of necessity, they had to be re-
intubated. Unfortunately, 23.3% (7) of the intubated pa-
tients died. We also examined the situations related to in-
tubation during the HFNC oxygen therapy. In patients who
were intubated during HFNC oxygen therapy, the propor-
tions of having a chronic disease and chronic lung disease
were significantly higher than those who were not intu-
bated (p=0.001, p=0.033, respectively) (Table 4).

10
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Table 4. Comparison of children’s outcome due to intubation.

Yes No p
Length of HENC (hour), 31.6+32.1 92.7+105.6 <0.001
Mean+SD (min-max) (1-144) (10-576) '
Length of hospitalization (day) 16.7+10.7 10.4+15.0 <0.001
Mean.£SD (min-max) (3-40) (2-99) '
n % n % p
26 86.7 39 52.7 0.001
Lung disease 8 26.7 7 9.5 0.033
Cardiac disease 11 36.7 20 27.0 0.330
"Chronic diseases Neurologic/ muscular disease 10 33.3 14 18.9 0.114
IEM 2 6.7 2 2.7 0.577
Genetic disease 4 13.3 6 8.1 0.469
Other diseases 4 13.3 8 10.8 0.740
. . . Upper airway disease 0 0.0 3 4.1
D 0.555
fagnosis at admission Lower airway disease 30 100 71 95.9
Type 1 (hypoxemic 5 16.7 25 33.8
Type of respiratory failure ype 1 (hypox I_) 0.081
Type 2 (hypercapnic) 25 83.3 49 66.2

Values are mean (SD) or n (%) and (min-max) HFNC, High flow nasal cannula; IEM, Inborn errors of metabolism
*More than one disease has been marked

Table 5. Evaluation of the factors that affected the survival in patients received HFNC

Alive Mortality p
Length of HFNC Mean+SD 78.2497.1 31.1£25.1 0083
(min-max) (1-576) (2-62) ’
Length of hospitalization Mean £SD 12.7+14.6 5.9+3.0 0.182
(min-max) (2-99) (3-11) ’
n % n %
Chronic disease 58 59.8 7 100.0 0.043
Lung disease 14 14.4 1 14.3 0.999
Cardiac disease 25 25.8 6 85.7 0.003
Neurologic/muscular disease 23 23.7 1 14.3 0.999
IEM 3 31 1 143 0.246
Genetic disease 9 9.3 1 14.3 0.518
Other diseases 12 12.4 0 0.0 0.999
. . L Upper respiratory disease 3 3.1 0 0.0
Diagnosis at admission . . 0.999
Lowver respiratory disease 94 96.9 7 100.0
. . Type 1 (hypoxemic) 29 29.9 1 14.3
Type of respiratory failure . 0.670
Type 2 (hypercapnic) 68 70.1 6 85.7
Oxygen therapy before HFNC None 5 52 0 0.0 0.999
Nebul-face mask 92 94.8 7 100.0
Ph <7.25 4 41 1 14.3
725<Ph<735 32 33.0 3 429
pH (Before HENC) 0.328
735<Ph<745 60 61.9 3 42.9
Ph>7.55 1 1.0 0 0.0
PCO, <35 6 6.2 0 0.0
35<PCO, <45 46 47.4 3 429
PCO, (Before HFNC) 45 <PCO, <55 33 34.0 2 28.6 0.426
55<PCO,<65 9 9.3 1 14.3
PCO>65 3 31 1 14.3
L Pneumothorax 2 21 0 0.0
Complications . 0.999
Nasal injury 9 9.3 0 0.0

Values are mean (SD) or n (%) and (min-max) HFNC, High flow nasal cannula
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When we investigated the complications that developed
during HFNC oxygen therapy, we found that 93 (89.4%)
of the patients did not develop any complications, while 9
(8.7%) had skin damage in the nasal area, and 2 (1.9%) had

pneumothorax.

The proportions of chronic diseases and congenital heart
disease of the patients who were admitted to pediatric ICU
and died after HFNC oxygen therapy were significantly
higher than the survivors (p=0.043, p=0.003, respectively)
(Table 5). Among all patients, 6.7% of them died after be-
ing admitted to the pediatric ICU.

DISCUSSION

In this retrospective descriptive study, we found that
HFNC oxygen therapy has been widely used in type 2 ARF
as often as type 1 ARF. One of the most important steps in
the treatment approach to ARF is oxygen therapy. Oxygen
delivered under appropriate conditions and with proper
methods not only accelerates the healing process of the
disease but also reduces mortality and morbidity by pre-

venting the worsening of the current situation.®

Recently, many invasive and non-invasive methods have
been developed regarding the method of oxygen delivery.
Non-invasive methods are preferred as much as possible
because invasive methods extend the duration of hospital
stay and are more susceptible to the development of com-
plications.® It has been emphasized that in order to get
the most benefit from the oxygen to be delivered, it should
be humidified, heated and given the concentration that the
patient required.>1%! In addition, considering that the flow
rate of the supplied air can also increase the efficacy of the
treatment, high-flow oxygen delivery methods have been

developed.t”

HFNC oxygen therapy is an oxygen delivery method that
is being increasingly used in various age groups and in in-
patient pediatric wards, emergency departments and
ICUs.2# Even though it is frequently used, the number of
studies investigating its indications, efficacy and safety has
not reached the desired level yet. In our study, HFNC ox-
ygen therapy was used in all pediatric age groups ranging
between 1-216 months who were admitted to the pediatric
ICU. It has been shown that HFNC oxygen therapy can be

used effectively in children with pneumonia, bronchiolitis,
asthma, cardiogenic and pulmonary edema.”1213 Most of
our patients had lower respiratory tract infections, depend-
ing on the unit where the study was conducted. If the study
was planned in the emergency department, upper respira-
tory tract infections might be the leading disease. It has
been reported that the HFNC oxygen therapy can increase
the success proportion of treatment for ARF, especially if
it is given in the early period.3'* Although some studies
have shown its benefits after extubation, exacerbation of
chronic respiratory failure, and Type 1 (hypoxemic) res-
piratory failure, the studies on the efficacy of HFNC oxy-
gen therapy in children with ARF is limited.*> Our study
group consisted of both Type 1 and Type 2 ARF. There
were studies on the use of HFNC oxygen therapy in cases
of hypoxemic (Type 1) ARF.X67 HFNC oxygen therapy
has been shown favorable benefits in adults, though there
was no strong evidence about the utility of HFNC for type
1 ARF in children.t® The results of our study also showed
that HFNC could be beneficial in the cases of hypercapnic
(Type 2) ARF in children. Accordingly, prospective, ran-
domized-controlled trials which will investigate the effi-
cacy of HFNC oxygen therapy on Type 2 ARF and con-
comitant diseases in pediatric patients are needed.'’

Studies have shown that HFNC oxygen therapy reduces
the need for intubation by 8-19% in patients with
ARF.1718 Another study has reported the proportion of in-
tubation as 20% in patients who received HFNC oxygen
therapy due to ARF.*® The patients with Type 1 and Type
2 ARF have been shown no significant difference accord-
ing to intubation proportions and length of hospitalization
in our study. A study of adult patients with hypoxemic res-
piratory failure found higher partial pressure of oxygen
(PO2) concentrations when managed with HFNC com-
pared with oxygen delivery using a face mask.!® At this
point, close monitoring seems an essential component of

the proper use of HFNC.

It has been reported that 78.7% of patients, who underwent
non-invasive ventilation, had a concomitant chronic dis-
ease, and the most common comorbidities were chronic
neurological, neuromuscular and congenital metabolic dis-
orders and congenital heart diseases.® In a study of

Yurtseven and Saz, 53% of patients had chronic diseases,
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and the most common one was neuromuscular disease. We
also found similar proportions in our study, except cardiac
diseases were in the first place. They reported that there
were not statistical differences between patients, who have
a chronic disease or not, in treatment failure and intubation
proportion.2® Unlike their study, we demonstrated that in
patients who were intubated due to failure of HFNC oxy-
gen therapy, chronic lung disease was the most common.
Therefore, we can suggest that one should not be insistent
on HFNC oxygen therapy in children with chronic lung
disease and that non-invasive or invasive mechanical ven-

tilation should be started earlier.

Blood gas monitoring is considered to be one of the most
important parameters in the assessment of respiratory sup-
port, especially in evaluating the efficacy of the adminis-
tered oxygen. Baudin et al.?! mentioned that HFNC im-
proved pH and PCO?2 levels in children aged between 1-
18 years old. Oto et al.’ have used HFNC oxygen therapy
in 50 patients admitted to the pediatric ICU due to hypox-
emic ARF. They have shown that the treatment has signif-
icantly decreased the heart and respiratory rates of the pa-
tients. The levels of sPO2 have decreased between the
baseline and 30-minute, but they have remained similar
between the 30" minute and the 12" hour.*®> They have not
reported any significant changes in pH, PaCOz, paO2, SBP,
and DBP values of the patients.*® Testa et al.1” have com-
pared the conventional oxygen therapy with HFNC oxy-
gen therapy in a group of 89 pediatric patients that under-
went cardiac surgery, and they have reported that there was
no difference between the two groups in terms of PaCO2
values and re-intubation rates, while PaO2 values were
higher in the HFNC oxygen therapy group. In our study,
we showed that the patients whose pCO: values were
closer to the physiological limit returned to normal more
frequently after the HFNC oxygen therapy. Even though
there was no statistically significant difference, we found
that pH values were improved after HFNC oxygen ther-
apy. Prospective studies involving a larger number of pa-
tients may help classify patients according to their age and
chronic disease so that blood gas parameters can be used

to determine which patients will benefit from treatment.

In studies showing the beneficial effects of HFNC oxygen
therapy, the complications have not been mentioned ade-
quately. Capan et al.'® have reported a case of pneumotho-
rax who received HFNC oxygen therapy due to respiratory
failure. Hegde et al.?? have published three cases in which
pneumothorax and pneumomediastinum developed, and
one patient was lost during HFNC oxygen therapy.
Koksoy et al.? have reported a case of pneumothorax in
one of fourteen patients who received HFNC oxygen ther-
apy. Inappropriate use of nasal cannula, inadequate seda-
tion, and patient’s adaptation problems have been sug-
gested as the causes of these complications.®!822 Another
study has reported that, when compared to nasal CPAP,
HFNC oxygen therapy did not make a significant differ-
ence in terms of complications such as treatment failure,
pneumothorax, intraventricular bleeding, and acidosis.?®
In our study, we detected pneumothorax and skin damage
in the nasal area in a few patients. None of the patients died
due to complications of HFNC oxygen therapy. Close
monitoring in ICU and early intervention (e.g., intubation
and chest tube) before clinical deterioration may have pre-
vented death due to complications, such as pneumothorax.
Lin et al.?* reported that there had been no differences in
length of hospitalization, duration of oxygen therapy, intu-
bation rate, and adverse events between children who re-
ceived HFNC or other oxygen therapies. Another study
showed that using HFNC oxygen therapy has increased the
pediatric ICU stay.?® In our study the length of pediatric
ICU stay was widely distributed due to the characteristics

of the patients.

Mortality is higher in patients with metabolic acidosis
(pH<7.25) and hypercarbia (PaCO2> 65 mmHg). This sug-
gests that other invasive and non-invasive respiratory sup-
port methods should be considered primarily in patients
with significant acidosis and high PaCO: values instead of
HENC.

There were some limitations in this study. This was a
small retrospective, descriptive study that evaluated the
data of patients who received HFNC oxygen therapy in our
pediatric ICU only in the past two years. Due to the study
nature, we could not compare the HFNC oxygen therapy

with other therapy options.
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The results of HFNC oxygen therapy, which is being in-
creasingly used in the treatment of ARF in children, are
generally satisfactory. However, due to possible compli-
cations of nasal skin damage and pneumothorax, close
monitoring is required during the application. Further tri-
als might focus on the development and validation of
models with traits predicting success or failure of HFNC
in children, aiding earlier recognition of those likely to

succeed or require invasive ventilation.
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Choice of Approach in Hemiarthroplasty For Intertrochanteric Femur

Fractures: Anterolateral or Posterolateral?

Intertrokanterik Femur Kiriklar1 Tedavisinde Hemiartroplastide Yaklasim Secimi:

Anterolateral ya da Posterolateral?

Mehmet YETIS" Gikay EKEN? Mustafa OZCAMDALLP

oz
Amag: Kalga kiriklarinda hemiartroplasti uygulanirken hem anterolateral hem de posterolateral sik tercih edilen yaklagimlardandir.
Bu yaklagimlarin birbirlerine istiinliikleri tam olarak anlasilabilmis degildir. Bu ¢alismada intertrokanterik femur kirig1 olan hastalara
hemiartroplasti uygulamasinda anterolateral ve posterolateral yaklagimlari karsilastirmay1 amagladik.

Araglar ve Yontem: AO tip 31-Al, A2 ve A3 proksimal femur kirigi olan 79 hasta iki gruba ayrildi. Grup 1°deki 38 hastaya
anterolateral yaklagim ile, grup 2’deki 41 hastaya posterolateral yaklagim ile hemiartroplasti uygulandi. Demografik bulgular, ameliyat
sirasindaki kan kayb1 miktari, ameliyat siiresi, hastanede yatis siiresi, ameliyat sonrasi kan replasman miktari, ameliyat siras1 ve sonrast
komplikasyonlar, ameliyat sonras1 mobilizasyon siiresi, ameliyat 6ncesi ve sonras1 serum hemoglobin degerleri, Harris kalga skoru
(HKS) ve Likert agr1 skoru degerlendirildi.

Bulgular: Yas, cinsiyet, viicut kitle indeksi ve kirik tiplerinde gruplar1 arasi anlamli fark saptanmadi (p=0.356, p=0.981, p=0.343,
p=0.631). Ortalama ameliyat sirasinda kan kayb1 1. grupta 413.15 ml iken 2. grupta 475.60 ml idi (p=0.012). Benzer sekilde ameliyat
sonras! ortalama kan transfiizyon miktari 1. grupta 0.94 tinite iken, 2. grupta 1.95 tniteydi (p<0.001). HKS ve likert agr1 skorlari son
kontrolde her iki grupta benzerdi (p=0.567, p=0.388).

Sonug: Intertrokanterik kalga kiriklarinda anterolateral ve posterolateral yaklasim benzer ve kabul edilebilir klinik skorlara sahip
yaklagimlardir. Daha az ameliyat sirast kan kaybi ve ameliyat sonrasi transfiizyon miktar1 agisindan anterolateral yaklagim daha
avantajli goriilnmektedir.

Anahtar Kelimeler: anterolateral; artroplasti; cerrahi yaklagim; kalga eklemi; posterolateral
ABSTRACT

Purpose: Both anterolateral and posterolateral approaches are commonly chosen for hemiarthroplasty in hip fractures. The superiority
of these approaches to each other is not well understood. In this study, we aimed to compare the outcomes of posterolateral and
anterolateral approaches in hip hemiarthroplasty for intertrochanteric hip fractures.

Materials and Methods: 79 patients who had AO type 31-Al, 31-A2 and 31-A3 fractures were divided into two groups: 38 patients
in group | underwent anterolateral approach, and 41 patients in group Il underwent posterolateral approach. Demographic findings,
intraoperative blood loss, operation duration, hospital stay duration, blood transfusion amount, intraoperative and postoperative
complications, postoperative mobilization time, preoperative and postoperative serum hemoglobin values, Harris Hip Score, and Likert
pain scales were all assessed.

Results: There was no significant difference between the groups in terms of age, gender, BMI and AO fracture types, respectively
(p=0.356, p=0.981, p=0.343, p=0.631). The mean intraoperative blood loss amount in Group | and Il were 413.15 ml (SD+96.34) and
475.60 ml (SD+117.32), respectively (p=0.012). Compatible with this result, the mean postoperative blood transfusion unit in Group
I and 11 were 0.94 units (SD£0.86) and 1.95 unit (SD+1.02), respectively (p<0.001). HHS and Likert scores following both techniques
were statistically similar between both groups (p=0.567, p=0.388, respectively).

Conclusion: Our results show that hemiarthroplasty with both anterolateral and posterolateral approaches are viable treatments for
intertrochanteric femur fractures, yielding similar clinical outcomes and complication rates. Less intraoperative blood loss and
postoperative transfusion rates make the anterolateral approach more favorable compared to the posterolateral approach.

Keywords: anterolateral; arthroplasty; hip joint; posterolateral; surgical approach
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INTRODUCTION

Many various surgical approaches for hip arthroplasty,
such as hemiarthroplasty, have been described in the
literature.»? Direct anterior, anterolateral, direct lateral
and posterolateral approaches were identified. There is
often confusion in naming these approaches. The two most
commonly used approaches are the anterolateral (modified
Watson-Jones) and the posterolateral (Moore, Gibson, or
posterior).>4 Ganz and Weber reported that the
anterolateral approach was first described by von Sprengel
and Bardenheuer.® Bauer et al., Watson-Jones, Harris,
Muller and Charnley all modified this approach.!468
Intermuscular planes between the tensor fascia lata and
gluteus medius are used by this approach. Superior gluteal
nerve innervates these muscles. Relaxing of the abductor
mechanism and adequate acetabular exposure can be
achieved by either a trochanteric osteotomy or a partial
detachment of the gluteus medius and minimus off the
greater trochanter. The posterior approach was first
described by Von Langenbeck and then Kocher according
to Mehlman et al.® Gluteus maximus is passed split at
posterior to the gluteus medius and minimus without
cutting them.® After that, detaching the short external
rotators (piriformis, superior and inferior genelli, and
obturator internus) from trochanter major and dividing the
posterior hip capsule is performed. The direct anterior
approach uses interval between tensor fascia lata and
sartorius, and a decreased dislocation rate is obtained when
compared to the posterior approach. Direct lateral
approach splits gluteus medius and vastus lateralis, and
violation of abductor mechanism is a disadvantage.
However, this approach allows access to both anterior and

posterior hip joints without osteotomy.

Which surgical approach is superior for hemiarthroplasty
after hip fracture is still subject to debate. Both approaches
have merits and limitations. A previous study reported that
there were no differences in Oxford hip score and
dislocation or revision rates between the two approaches.?
Yue et al. reported faster recovery with anterior approach
compared to posterolateral approach.!! There are limited
studies comparing posterolateral and anterolateral
approaches in hip hemiarthroplasty for intertrochanteric
hip fractures. In this study, we aimed to compare the

outcomes of posterolateral and anterolateral approaches in

hip hemiarthroplasty for intertrochanteric hip fractures.

MATERIALS and METHODS

After Kirsehir Ahi Evran University ethics committee
approval (Approval date, number: 18/05/2021, 2021-
09/106), the medical records of 175 patients who
underwent hemiarthroplasty between June 2018 and
January 2020 with hip fractures were evaluated
retrospectively. Of these, 76 patients were excluded
because they either had an intracapsular femur fracture or
subtrochanteric  fracture. Also, 20 patients with
pathological fractures, previous contralateral hip fractures,
and reverse oblique fractures were excluded from the
study. Finally, 79 patients who had AO type 31-Al and 31-
A2 fractures were included in the study. Patients were
divided into two groups: 38 patients in group | underwent
hemiarthroplasty with anterolateral approach, and in group
Il, 41 patients underwent hemiarthroplasty with
posterolateral approach. The 1964 Declaration of Helsinki
and its later updates were followed while performing this
study.

Inclusion criteria of this study were patients who were
older than 18 years old, had a proximal femur fracture of
AO type 31-Al and A2, underwent primary

hemiarthroplasty, and had a minimum 12 months follow-

up.

Excluded patients were patients with pathologic fractures,
presence of previous ipsilateral and/or contralateral hip
surgery, patients under 18 years old, follow-up period less
than 12 months, who underwent revision arthroplasty,
patients with multiple fractures and presence of ipsilateral

neurological deficit.

All operations were performed by one experienced
surgeon with the same surgical technique except the choice
of surgical approach under general or regional anaesthesia.
In Group 1, anterolateral hip approach was applied. At the
center of the trochanter major, an approximately 14-15 cm
incision was made. After passing fascia lata, the adhesion
point of the gluteus medius to the anterior trochanter major
was partially separated. After exposure of the capsule, the

hip joint was reached with a T-shaped opening. The
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femoral head was dislocated to the anterior side. In group
2, posterolateral hip approach was applied. With this
approach, a curved incision was made behind the
trochanter through the skin and fascia. The gluteus
maximus was bluntly dissected alongside the fibers. The
short external rotators were released, and the joint capsule
was identified. A capsulectomy was performed, and the
joint was assessed. The prosthesis was implanted, and the
posterior structures were resutured. After implantation,
joint capsules were sutured with absorbable sutures at both
approaches. For displaced trochanters, according to
displacement amount and bone quality, trochanters were
secured by one or more cables. Preoperative and

postoperative x-ray views of a patient are shown in Figure
1.

Figure 1. Preoperative and postoperative x-ray images of a
patient. A: preoperative, B: postoperative

Under the supervision of a physiotherapist, full weight-
bearing mobilization on the first postoperative day was
performed on all patients. Flexion beyond 90 degrees,
adduction and internal rotation of the operated hip were
avoided following operation at least 6 weeks. After the
postoperative 1st day, hip, knee, ankle joint range of
motion exercises were started. The same rehabilitation

protocol was applied to all patients.

Age, gender, body mass index, fracture classification
according to AO,*? intraoperative blood loss (measured
the amount of blood which is collected at the container of
aspirator), operation duration, hospital stay duration, blood
transfusion amount (blood transfusion was performed to
patients who had serum hemoglobin value less than 10

g/dL), intraoperative and postoperative complications,

intensive care requirement, postoperative mobilization
time, preoperative and postoperative serum hemoglobin
values and follow-up time were all assessed.

At the last follow-up, for the functional evaluation of
patients, Harris Hip Score (HHS)* was used. A 4-point
Likert scale was used for pain measurement. (O=none,
1=mild, 2=moderate, or 3=severe).'*

Statistical Analysis

The mean + Standard Deviation (SD) was used in the
presentation of descriptive statistics. The Shapiro-Wilk
test was used for the evaluation of the distribution of
variables. The Chi-Square test and Student t-test were used
in the comparison between groups. A P-value < 0.05 was
considered statistically significant. All statistical analysis
was performed using IBM SPSS for Windows, version 24
(SPSS Inc, Chicago IL, USA).

RESULTS

Table 1 presents the general patient demographics,
disease-specific characteristics and some of the outcomes
of the 79 patients included in this study (Table 1).

Table 1. Demographic and disease-specific characteristics of the
patients

Entire
Variable Study Grtlmp Grgup
Population
Patient number, n (%) 79 38 41 0431

(100) (481) (51.9)
80.57+ 82.09+

Age, year, SD 81.36+7.25 6.88 759 0.356
Gender, n (%)
24 26
Female 50 (63.3) ©632) (63.4) 0.981
14 15
Male 29(36.7) (36.8)  (36.6)
26.18+ 27.13+
BMI, kg/m2, SD 26.67x4.44 o0 462 0.343
AO fracture classification, n (%)
29 16 13
AZ1 @67) (@21 (3L7)
g 23 10 13 0.631
A22 201)  (263) (3L7)
27 12 15
A3 342  (3L6) (3656
Surgery duration, 62.46+ 63.81+ 61.21% 0.239
minutes, SD 9.73 10.02 9.40 ’
Postoperative hospital 8.31x 776+ 8.82+ 0.362
stay, days, SD 5.15 3.80 6.15 '
Intraoperative blood loss, 445.56+ 413.15 475.60 0.012
ml, SD 111.57 + + ’
Postoperative blood 1.46+ 0.94+ 1.95+ <0.001
transfusion, unit, SD 1.07 0.86 1.02 ’
Follow-up time, months, 33.09+ 2942+  32.15+ 0.590
SD 12.63 12.29 12.26 '
Postoperative 1.75+ 178« 171+ 0.689
mobilization, day, SD 0.85 0.96 0.73 ’

Abbreviations: SD standard deviation, p<0.05 was defined as significant
and defined in bold
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The mean follow-up period in Group | and Il were 29.42
months (SD 22.29) and 32.15 months (SD 22.26),
respectively (p=590). There was no significant difference
between the groups in terms of age, gender, BMI and AO
fracture types, respectively (p=0.356, p=0.981, p=0.343,
p=0.631). The mean intraoperative blood loss amount in
Group | and Il were 413.15 ml (SD 96.34) and 475.60 ml
(SD 117.32), respectively (p=0.012). Compatible with this
result, the mean postoperative blood transfusion units in
Group I and Il were 0.94 unit (SD 0.86) and 1.95 unit (SD
1.02), respectively (p<0.001).

Table 2 presents intraoperative and postoperative
complications for both groups.

Table 2. Intraoperative and postoperative complications

A A A Grou Grou
Complications Study p 5 p
Population
Intraoperative 3 0 3

complications n, (%)

0.089
Trochanter major fracture 3(3.8) 0 (0) 3(7.3)
e w7 5w
Infection 6 (7.6) 3(7.9) 3(7.3)
Loosening 4(5.1) 0 (0) 4(9.8)
Protrusion 1(1.3) 1(2.6) 0(©) 0.165
Dislocation 2(2.5) 1(26) 1(24)
Trochanter major fracture 2(2.5) 0 (0) 2(4.9)
Pulmonary embolus 2(2.5) 0 (0) 2(4.9)

Abbreviations: SD standard deviation, p<0.05 was defined as significant
and defined in bold

All postoperative infections were superficial and treated
with surgical debridement and intravenous antibiotics. No
implant-related infection was seen. Complication rates
were statistically similar between the two groups (Table
2).

Harris hip score, Likert pain score, mobilization time after
the operation, and preoperative and postoperative serum
hemoglobin differences were reported in Table 3. All
clinical outcomes were statistically similar between groups
(Table 3). 5 (13.2%) patients in group | and 7 (17.1%)
patients in group Il were followed at intensive care unit at
postoperative term, and results were not statistically
significant (p=0.628).

Table 3. Clinical score, mobilization time and hemoglobin
difference outcomes

Entire
Clinical score Study Gr;;up Grgup P
Population
L 7724+ 7645+ 78.05+

Harris Hip Score, SD 11.80 14,59 814 0.567

. . 1.79+ 1.72+ 1.86+
Likert Pain Score, SD 064 0.69 059 0.388
Hgb difference, 1.39+ 1.22+ 1.54+ 0.209
mg/dL, SD 1.12 0.96 1.25 '

Abbreviations: SD standard deviation, hgb hemoglobin, p<0.05 was
defined as significant and defined in bold

DISCUSSION

The most important finding of this study was that clinical
scores and complication rates were not significantly
different in patients undergoing hemiarthroplasty with
anterolateral and  posterolateral  approaches  for
intertrochanteric femur fractures. Only intraoperative
blood loss and postoperative blood transfusion rates were
different between groups. Both parameters were
significantly higher in patients with the posterolateral
approach. There was no difference between the two groups
regarding gender, BMI, age, fracture pattern according to
AO, surgical duration, postoperative hospital stay,
postoperative mobilization day. Trochanter major fracture
occurred during operation at three patients in group 2,
although none of the patients had this kind of fracture, and
the difference was statistically insignificant. Likert pain
scores and HHS values at the last follow-up were higher in
group 2, but differences were insignificant.

Hardinge described the direct lateral approach to the hip in
1982.15 Adequate exposure of hip joint is provided by this
approach, and postoperative dislocation rates were
reported as very low.!517 Moore popularized
posterior/posterolateral approach to hip in 1950.34
Popularity of posterolateral approach increased year by
year. Adequate exposure to the hip region and protection
of adductor muscles during exposure are obtained. Sciatic
nerve has to be protected, and external rotator muscles and

posterior capsule have to be repaired.'”

It was reported by many previous studies that preserving
posterior joint capsule and posterior soft tissue envelope
with non-posterior approaches reduces hip dislocation
rates. The main advantage of anterior approach is reported
not to damage the posterior capsule and short external

rotator muscles.'”18 We found one dislocation in both
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approach groups. We did not find similar rates to the
literature. We think that meticulous capsular repair and
transosseous fixation of short external rotator muscles
might reduce dislocations, and similar dislocation rates

were found in both groups in our study.

One of the most important risks of posterolateral approach
is sciatic nerve injury, and it is reported as 0.6% to 3.7%
in the literature!®. However, due to the anterior retractor
replacement, femoral nerve injury may occur with
anterolateral approach. Also, superior gluteal nerve palsy
can occur during the direct lateral approach to hip as it is
about 5 cm proximal to the greater trochanter?. In our
study, no nerve injury occurred in the two groups. Greater
sample size may give more accurate results regarding

complications related to nerve injuries.

It was reported that muscle sparing and less soft
tissuel9iterature properties of anterior approach lead to
less blood loss and shorter hospital stay.}”-?! In modified
Hardinge or anterolateral approach which we applied, this
outcome was not seen as compared to posterior approach
in the 19iterature.’® Our study did not confirm this finding.
We found that intraoperative blood loss and postoperative
blood transfusion rates were significantly higher in
patients with posterolateral approach. A more extended
approach and dissection of short external rotator muscles

may lead to this result.

Likert pain scores and HHS values at the last follow-up
were higher in group 2, but differences were insignificant.
Our findings are similar to the literature about approaches
for hemiarthroplasty;*"1® however, there is no previous
study that compares both approaches for intertrochanteric

fractures.

Some limitations are present: patients were not
randomized but rather applied hemiarthroplasty with
anterolateral or posterolateral approaches after consulting
with the senior author, which may have influenced our
results due to selection bias. Randomization may give
more reliable results. Follow-up time is relatively short,
and this shortness may affect the results. The small sample
size may also limit the reliability of results for a larger

population. Another limitation is the retrospective nature

of the study. Randomized controlled prospective studies

may be better.

Our results show that hemiarthroplasty with both
anterolateral and posterolateral approaches are viable
treatments for intertrochanteric femur fractures, yielding
similar clinical outcomes and complication rates. Less
intraoperative blood loss and postoperative transfusion
rates make anterolateral approach more favorable

compared with posterolateral approach.
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Investigation of Outer Hair Cell Function of the Cochlea in Psoriasis Patients

Psoriazis Hastalarinda Koklear Dis Tiiy Hiicre Fonksiyonunun Arastirilmasi

Ozlem YAGIZ AGHAYAROV! Esra INAN DOGAN?

oz

Amag: Psoriazis, T hiicre aracili sistemik bir hastalik olarak kabul edilmektedir ve sistemik inflamatur yanit immun sistem aracilt
isitme kaybina neden olabilir. Calismamizda, psoriazis hastalarinda koklear fonksiyonunun gostergesi olan otoakustik emisyon (OAE)
Olciimii ile hastalik siire ve siddeti ile arasinda bir iliski olup olmadigint degerlendirmeyi amagladik.

Araglar ve Yontem: Calismaya psoriasis tanili 44 hasta dahil edildi. Kontrol grubu 35 saglikli goniilliiden olusturuldu. Hastalarin
yas1, cinsiyeti, hastalik baslangi¢ yas1 ve siiresi, aile Oykiisii ve ek hastaliklar1 sorgulandi ve psoriazis alan siddet indeksi (PASI)
hesaplandi. Odyolojik ve otolojik degerlendirmeler yapildi. Distortion Product Otoakustik Emisyon (DPOAE) 500, 1000, 2000, 4000,
6000, 8000 ve 10000 Hz frekanslarinda dl¢iildii.

Bulgular: 500, 1000, 2000, 4000, 6000, 8000 ve 10000 Hz'deki DPOAE degerleri karsilastirildiginda hasta grubu ile saglkl
goniilliiler arasinda anlamli fark yoktu. PASI skoru ile 1000 Hz'deki SNR degeri arasinda (p=0.031) ve hastalik siiresi ile 4000 ve 6000
Hz'deki DPAOE degerleri arasinda (sirastyla p=0.033, p=0.038 anlaml: fark bulundu.

Sonug: Psoriazisin uzun siireli, kronik sistemik bir hastalik oldugu goz oniine alindiginda, hastalarin erken dénemde isitme yakinmalari
olmasa dahi yakindan takip edilmesi 6nemlidir ve hastaligin siiresi ve siddeti arttik¢a hastalarin isitme duyusu etkilenebilir.

Anahtar Kelimeler: dig tity hiicreleri; otoakustik emisyon; koklea; psoriazis
ABSTRACT

Purpose: Psoriasis has been accepted as a T-cell mediated systemic disease and systemic inflammation may also cause immune-
mediated hearing loss. We aimed to evaluate cochlear function with otoacoustic emission (OAE) measurement in psoriasis patients
and to evaluate whether there is a relationship between duration and severity of the disease and OAEs.

Materials and Methods: Forty-four patients diagnosed with psoriasis were included in the study. The control group consisted of 35
healthy volunteers. The patients' age, gender, onset age, family history, disease duration, and additional diseases were questioned, and
psoriasis area severity index (PASI) was calculated. Audiological and otological evaluations were performed. Distortion Product Oto-
acoustic Emission (DPOAE) were measured at 500, 1000, 2,000, 4,000, 6000, 8000 and 10000 Hz frequencies.

Results: There was no significant difference in DPOAE values at 500, 1000, 2000, 4000, 6000, 8000, and 10000 Hz between healthy
volunteers and psoriasis patients. There was a significant difference between PASI score and SNR value at 1000 Hz (p=0.031), disease
duration, and DPAOE values at 4000 and 6000 Hz (p=0.033, p=0.038 respectively)

Conclusion: Considering that psoriasis is a long-term, chronic systemic disease, patients should be follow-up closely even if they do
not have hearing complaints in the early period, and as the duration and severity of the disease increases, the hearing of the patients
may be affected.

Keywords: cochlea; otoacoustic emission; outer hair cell; psoriasis
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INTRODUCTION

Psoriasis, which can be seen at any age, is a life-long dis-
ease that affects the quality of life negatively by signifi-
cantly impairing physical and psychosocial health.* In re-
cent years, it has been recognized as a T-cell mediated sys-
temic disease. T cells are responsible for the release of in-
flammatory cytokines, and this systemic inflammation

may also cause immune-mediated hearing loss.*

Kemp has proven for the first time that the cochlea is not
only an organ that receives sound but also produces acous-
tic energy.® These sounds obtained by a probe placed in the
external auditory canal are called otoacoustic emissions
(OAE). Outer hair cells in the cochlea are highly suscepti-
ble to damage due to exogenous factors. Otoacoustic emis-
sions are an ideal, non-invasive and objective instrument

that measures the function of outer hair cells.®

Inner ear involvement can be seen in all systemic autoim-
mune diseases. However, studies evaluating cochlear func-
tion and high-pitched frequency hearing loss in psoriasis

are extremely rare.

Therefore, in our study, we aimed to evaluate cochlear
function with otoacoustic emission measurement in psori-
asis patients and to evaluate whether there is a relationship
between the duration and severity of the disease and
OAEs.

MATERIALS AND METHODS

Forty-four patients who presented to the dermatology de-
partment and were diagnosed with psoriasis and 35 healthy
controls between July 2020 and February 2021 were in-
cluded in this prospective controlled study. Ethics commit-
tee approval was received from the ethics committee of
Adryaman University (23.06.2020-2020/6-46). After a de-
tailed explanation of the study, informed consent was ob-
tained from each patient.

The patients' age, gender, onset age, family history, disease
duration, smoking habit and alcohol consumption, medical
treatments, and additional diseases were questioned. Pso-
riasis area severity index (PASI) was calculated by a der-
matologist. Patients with other autoimmune skin diseases

were excluded.

Audiological and otological evaluations were performed
by an otolaryngologist. Patients were examined otoscopi-
cally, and those with normal ear examinations were in-
cluded in the study. Exclusion criteria were congenital ear
anomaly, history of temporal bone fracture and cranial
trauma, reported hearing loss, ototoxic drug usage, noise
exposure, acute or chronic otitis media and otitis externa,
previous ear surgery. Appropriate ear probes were placed
in the external ear canal. A sensitive microphone and two
different speakers were used for frequencies of f1 and f2.
The results were presented at 500, 1000, 2,000, 4,000,
6000, 8000, and 10000 Hz frequencies and Distortion
Product Otoacoustic Emission (DPOAE) and Signal Noise
Ratio (SNR) were measured.

Statistical Analysis

All of the data obtained were analyzed by Statistical Pack-
age for the Social Sciences, version 22.0 for Windows
(SPSS, Chicago, IL). Number, percentage, median, maxi-
mum, minimum, mean, and standard deviation values were
used in descriptive statistic methods. When investigating
the normal distribution of variables, the Shapiro-Wilk test
was used due to the number of units. While examining the
differences between the groups, T-Test was used if the var-
iables displayed a normal distribution, and Mann Whitney
U-Test was utilized if the variables did not have a normal
distribution. Chi-Square Test was used for qualitive varia-
bles. The Spearman Correlation Test was used for the re-
lationship between PASI score and DPOAE test, psoriasis
duration and DPOAE test. A p-value below 0.05 was con-
sidered statistically significant.

RESULTS

The psoriasis group comprised 44 patients (17 male and 27
female). The mean age of the psoriasis group was 39,29
years (range 18-71years). The healthy control group com-
prised 13 males and 22 females. The mean age of the con-
trol group was 38.82 years (range 18-69 years). There was
no statistically significant difference between the ages and
genders of the groups (p=0.897, p=0.987 respectively)
(Table 1).

Family history was present in 12 patients (27%), and the

PASI score was 9.75+6.20. Disease duration was
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8.70+5.73 years, and disease onset age was 31+11.53
years. Nine patients had arthritis (20.5%), and 21 patients
had nail involvement (47.7%).

Table 1. Demographic characteristics of psoriasis patients and
healthy controls

Characteristics Psoriasis Control P-
Group Group value

Age 39.29 38.82 g7

(mean + SD) years +16.65 +15.12 ’

Sex 17/27 13/22 987"

(male/female)
aT test, bChi-square test

Otoscopic examinations of all participants were normal,
and all were questioned in terms of vestibular symptoms,
but none had vestibular complaints. There was no signifi-
cant difference between the DPOAE and SNR values at
500, 1000, 2000, 4000, 6000, 8000, and 10000 Hz with
healthy controls (p>0.05) (Table 2). There was a signifi-
cant difference between PASI score and SNR value at
1000 Hz (p=0.031), disease duration, and DPAOE values
at 4000 and 6000 Hz (p=0.033, p=0.038 respectively) (Ta-
ble 3).

Table 2. Comparison of DPAOE and SNR values in psoriasis patients and healthy controls

Right ear Left ear
Frequency (Hz) Psoriasis n = 44 Control n =35 p-value Psoriasis n = 44 Control n =35 p-value
500 SNR 2.02+5.92 1.56 £4.85 0.703% 4.34+5.69 2.21£6.45 0.113%
500 DP 8.82+8.14 8.36+9.89 0.8212 10.5 (0-29) 8(—10-28) 0.090°
1000 SNR 7.50 (-11-22) 11 (-13-33) 0.181° 7.30+£9.12 9.46+7.57 0.246%
1000 DP 8.00 (—20-19) 9.0(-11-21) 0.698° 6.73 +9.04 8.10+7.68 0.461°
2000 SNR 12.55+8.05 12.38+8.89 0.9312 12.27+£9.96 13.03+8.81 0.718°
2000 DP 6.02+8.00 6.18+8.46 0.9312 5.61+£9.38 6.69+8.69 0.590?
4000 SNR 9.52 +7.08 9.38+7.47 0.931° 10 (-17-25) 11.0(-10-25) 0.541°
4000 DP —4.50 + 5.81 —3.72 £7.35 0.5902 -4.66+8,67 —4.85+6.37 0.912%
6000 SNR 5(-12-19) 7.0(-19-27) 0.866 4.57+7.49 4.82+6.73 0.873
6000 DP 6.25+£5.90 5.74+9.24 0.7642 -6.34+7.94 6.13+£7.58 0.9012
8000 SNR 4,50 (-10-14) 6 (-18-14) 0.794° 7.0(-7-14) 6(-18-15) 0.458°
8000 DP -6.5 (-21-6) -7 (-24-7) 0.602° -4-(18-5) -4 (-26-4) 0.916°
10000 SNR 6.0 (-20-16) 5(-18-19) 0.444° 5.0 (-18-14) 7 (-19-9) 0.225°
10000DP -3 (-26-13) -3 (-30-13) 0.651° -3(-39-8) -2 (-20-12) 0.568°

Note: Mean + SD is presented in cases where the data were distributed normally, and median (minimum-maximum) values in cases where the data were not

normally distributed.
aT test.
bMann-Whitney U test.

Table 3. The relationship between hearing frequencies and dis-
ease severity and disease duration in psoriasis patients

Frequency Psoriasis area severity Psoriasis Disease
(Hz) index (PASI) Duration (year)
Spearman's R Pc Spearman’s R Pc

500 DP -0.130 0.402 0.126 0.414
500SNR -0.094 0.546 -0.096 0.536
1000DP -0.241 0.115 -0.229 0.135
1000SNR -0.325 0.031 -0.226 0.140
2000DP -0.201 0.190 -0.122 0.432
2000SNR -0.172 0.265 -0.082 0.596
4000DP -0.135 0.383 -0.322 0.033
4000SNR -0.194 0.206 -0.004 0.979
6000DP -0.030 0.845 -0.314 0.038
6000SNR -0.006 0.971 -0.108 0.484
8000DP -0.054 0.730 -0.075 0.627
8000SNR -0.073 0.638 -0.151 0.328
10.000DP -0.267 0.080 -0.234 0.126
10.000SNR -0.069 0.474 -0.236 0.123

CSpearman correlation test

DISCUSSION

The etiopathogenesis of psoriasis has not been fully eluci-
dated. But in the etiology, an autoimmune mechanism
characterized by T cell-mediated hyperproliferation of
keratinocytes is involved.” Although psoriasis is defined as
a skin disease, it has been reported to be associated with
many other comorbidities and autoimmune diseases that
may result from chronic inflammation in psoriasis. Diabe-
tes mellitus, obesity, non-alcoholic fatty liver disease, ath-
erosclerosis, hypertension, dyslipidemia, and psoriatic ar-

thritis are reported.®

Lehnhardt points out that sensorineural hearing loss
(SNHL) may first occur as a result of an autoimmune re-

sponse against the inner ear. The autoimmune mechanism
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in the etiology of psoriasis suggests that it may be associ-

ated with sensorineural hearing disorders.”

OAE is a non-invasive measurement method developed to
understand the mechanism of SNHL and to shed light on

the function of the cochlea.®

It can detect very early changes and even slight changes in
the cochlear micromechanics that patients may not notice.

Psoriasis, which has been thought to be a completely cuta-
neous disease for a long time, is now accepted as a sys-
temic inflammatory disease that shares pathogenic path-

ways with many chronic and progressive diseases.'®

For this reason, dermatologists play an active role not only
in relieving symptoms with dermatological treatment but
also in preventing physical comorbidities and coordinating
early diagnosis and treatment if they develop.?

The inner ear may be the target of an autoimmune attack,
and SNHL may occur as a complication of a number of
non-organ-specific autoimmune diseases, or it may be in-
directly affected by immune complex deposition or other
mechanisms.*! Studies on hearing in autoimmune diseases
such as rheumatoid arthritis, polyarteritis nodosa, ankylos-
ing spondylitis, systemic lupus erythematosus, Behget's

disease, and Sjogren's syndrome have been published.>18

Karabulut et al. examined the results of pure tone audiom-
etry between 250-8000Hz and DPAOE between 1000-
8000Hz in 42 patients with psoriasis and 60 healthy con-
trols and found no significant difference in any frequency.®

However, Yen et al. found that patients with psoriasis had
a significantly higher incidence of sensorineural hearing

loss than the healthy group.®

Giines et al. compared 24 patients with psoriatic arthritis
and 38 healthy controls. In the evaluation of hearing fre-
quencies between 4000 and 6000 Hz, a statistically signif-
icant difference was found. When DPOAE values were an-
alyzed within the 1000-4000 Hz interval, they found a sta-
tistically significant difference at 3000 and 4000 Hz. How-

ever, DPOAE was not observed at higher frequencies.?

Vir et al. examined pure tone audiometry at frequencies of
250-16000 Hz in 29 psoriasis patients and 30 healthy con-
trols, and a significant difference was found at high fre-
quencies. They also stated that there is a significant differ-
ence in DPOAES measured between 357-5694 Hz. %

DPOAE measurement is closely related to the physiologi-
cal state of cochlea outer hair cells. Its main purpose of the
use is to evaluate the effect of pathological conditions as-
sociated with SNHL on cochlear function. DPOAE, if nor-
mal, provides extremely strong evidence that cochlear
function is normal regardless of audiometric data. It is
tested in less time than pure tone audiometry and provides
objective data specific to the frequency.

Dikici et al. performed a study on patients with rheumatoid
arthritis. While there was no statistically significant differ-
ence in pure tone audiometry between the patient group
and the control group, a statistically significant difference
was found regarding the responses to transient evoked oto-
acoustic emission (TEOAE) at frequencies of 1, 1.5, 2 and
3 kHz. The authors suggested that SNHL that cannot be
detected by pure tone audiometry in patients with rheuma-
toid arthritis can be detected earlier using TEOAE.?

Therefore, we use DPOAE and SNR values at 500, 1000,
2000, 4000, 6000, 8000 and 10000 Hz instead of other au-
diological evaluations such as pure tone audiometry and
tympanometry, taking into account the loss of time and
cost. There was no significant difference between the pa-
tient group and healthy controls. We found a negative cor-
relation between both PASI score and disease duration and
all DPOAE and SNR values but a significant difference
was observed only between PASI score and SNR value at
1000 Hz and disease duration and DPAOE values at 4000
and 6000 Hz. As the severity and duration of the disease
increased, DPOAE values of the patients decreased. This
result shows that the long duration and increased severity
of the disease may have a negative effect on cochlear func-
tion. However, further studies with a larger number of pa-

tients are needed.

Considering that psoriasis is a long-term, chronic systemic
disease, it should be taken into consideration that patients
should be closely monitored even if they do not have hear-

ing complaints in the early period, and as the duration and
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severity of the disease increases, the hearing of the patients

may also be affected.
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Lymph Node Ratio Predictive of Survival in Node-Positive Head and Neck

Cancer

Lenf Nodu Pozitif Bas-Boyun Kanserli Hastalarda Sag Kalimi Ongéren Lenf Nodu

Oram

Mustafa KORKMAZ! Melek KARAKURT ERYILMAZ! " Mustafa KARAAGAC"

Mehmet ARTAC"

oz
Amac: Lenf nodu orani (LNR), pozitif lenf nodlarinin toplam eksize edilmis lenf nodlarina oranini temsil eder. Bag ve boyun SCC'si
nedeniyle cerrahi yapilmig hastalarda LNR ile sagkalim arasindaki iligki degerlendirildi.

Araglar ve Yontem: Calismaya cerrahi rezeksiyon ve boyun diseksiyonu yapilan bas ve boyun skuamoz hiicreli karsinomlu 33 hasta
dahil edildi. Kaplan-Meier analizi ve log-rank testi, hastaliksiz sagkalim (DFS) ve genel sag kalimdaki (OS) farkliliklar karsilagtirmak
i¢in kullanildi.

Bulgular: Ortalama LNR degeri 0.1, ortalama yas 57, 28 erkek ve 5 kadin hasta dahil edildi. Medyan DFS 10.4 aydi ve medyan OS
32.5 aydi. Kaplan-Meier sagkalim analizi ile DFS ve OS karsilastirildiginda, medyan LNR>0.1 olan hastalarin, oranlar1 bu esik
degerlerin altinda olan hastalara gore anlamli derecede daha kotii DFS (p:0.029) ve OS (p:0.036) oldugunu bulduk. Diger bilinen
rekiirrens ve sagkalim prediktorleri g6z 6niine alindiginda, LNR'nin DFS (p=0.036, HR 0.38, % 95 CI 0.15-0.93) ve OS (p=0.042, HR
0.40% 95 CI1 0.17-0.96) ile anlaml1 sekilde iliskili oldugu bulundu.

Sonug: Calismamiz, yiiksek LNR'nin bas-boyun kanserli hastalarda sagkalim i¢in bagimsiz bir prediktdrii oldugunu gosterdi. Bag-
boyun kanserli hastalarda LNR, rekiirrens ve sagkalimi tahmin etmek i¢in ek bir parametre olarak kullanilabilir.

Anahtar Kelimeler: bag-boyun kanseri; lenf nodu orani; lenf nodu pozitif; rekiirrens; sag kalim
ABSTRACT

Purpose: Lymph node ratio (LNR) represents the ratio of positive lymph nodes to total excised lymph nodes. We analyzed the corre-
lation between LNR and outcomes in patients who have undergone surgery for SCC of the head and neck.

Materials and Methods: Thirty-three patients with head and neck squamous cell carcinoma (HNSCC) who underwent surgical re-
section and neck dissection were included. Kaplan-Meier analysis and log-rank test were used to compare differences in disease-free
survival (DFS) and overall survival (OS).

Results: In total, 28 males and 5 females with a median of age 57 years were identified, with a median recorded LNR of 0.1. The
median DFS was 10.4 months, and the median OS was 32.5 months. When DFS and OS were compared by Kaplan-Meier survival
analysis, we found that patients with the median LNR>0.1 had significantly worse DFS (p:0.029) and OS (p:0.036) than patients with
ratios below these threshold values. Considering other known predictors of recurrence and survival, we found that LNR was signifi-
cantly associated with DFS (p=0.036, HR 0.38, 95% CI 0.15-0.93) and OS (p=0.042, HR 0.40, 95% CI 0.17-0.96).

Conclusion: Our study showed that high LNR was an independent predictor of outcome in patients with HNSCC. In HNSCC, LNR
can be used as an additional parameter to predict recurrence and survival.

Keywords: head and neck cancer; lymph node ratio; recurrence; survival
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INTRODUCTION

Cervical lymph node involvement is an important prog-
nostic factor for head and neck squamous cell carcinoma
(HNSCC), and even the presence of a positive lymph node
is associated with a decrease in overall survival (OS) of up
to 50%.! For nodal (N) staging, the 8th edition of the
American Joint Cancer Committee (AJCC) uses for meta-
static lymph node number, contralateral lymph node status,
metastatic lymph node size, and extracapsular extension
(ECE).2 Pathological factors currently used in the risk
stratification of patients and to guide treatment include ad-
vanced tumor (T) classification, advanced N classification,
perineural invasion (PNI), lymphovascular space invasion
(LVSI), vascular tumor embolism, close/involved margins,
and ECE.®

Lymph nodes ratio (LNR), defined as the ratio of the num-
ber of positive lymph nodes to the total number of lymph
nodes removed, is used as a prognostic factor in patients
with multiple cancers, such as oral SCC, bladder cancer,
esophageal cancer, colorectal adenocarcinoma, papillary

thyroid carcinoma, and cervical cancer.*®

In our study, we aimed to show whether LNR is a prog-
nostic factor that can guide the treatment decision and pre-

dict survival.

MATERIALS and METHODS

Patients

We collected all HNSCC patients who underwent treat-
ment with surgical resection and neck dissection at the De-
partment of Medical Oncology, Necmettin Erbakan Uni-
versity, from October 2009 to January 2020. Clinicopatho-
logical data were obtained retrospectively from the pa-
tients’ records of our hospital. Exclusion criteria included
patients without lymph node metastasis in lymph node dis-
section were excluded from the study. In addition, patients
with metastasis at the time of diagnosis and missing data
were excluded from the study. Data of a total of 33 patients

who met the inclusion criteria were analyzed.

Necmettin Erbakan University clinical research ethics
committee approval was obtained (Decision number:
2020/2750 Date: 17.7.2020).

Lymph Node Ratio

The LNR was calculated using the ratio of the number of
positive lymph nodes reported to the total number of
lymph nodes excised.

Statistical Analysis

All statistical analyses were performed using the SPSS sta-
tistical software package (version 22.0). Survival analysis
was performed by Kaplan—Meier curves with log-rank
tests for significance. Univariate Cox regression analysis
was performed to identify predictors of disease-free sur-
vival (DFS) and overall survival (OS). Two-sided p values
of <0.05 were considered statistically significant.

RESULTS

Clinicopathological Characteristics of Patients

Among the 33 patients, 84.8% were male and 15.2% were
female. The median age of this cohort was 57 years. Most
of the primary tumor sites were larynx (54.6%) and tongue
(24.2%). The median number of lymph nodes excised was
27 (range 7-50), and the median number of metastatic
lymph nodes was 3 (range 1-34). The median LNR was
0.1. Patients with an LNR higher than 0.1 accounted for
51.5% of the whole cohort. As adjuvant therapy, 5 patients
received radiotherapy, and 23 patients received platinum-
based concurrent chemoradiotherapy. Five patients did not
receive adjuvant therapy. Table 1 shows the clinicopatho-

logical parameters of the patients.

Prognostic Impact of LNR

The median DFS and OS of this cohort were 10.4 months
and 32.5 months, respectively (Figure 1 and Figure 2).
Kaplan—Meier survival analysis revealed a correlation be-
tween LNR and overall and disease-free survival times.
Patients with LNR higher than 0.1 had significantly poorer
DFS (9 months vs. 16.9 months, p:0.029) and OS (22.6
months vs. 38.6 months, p: 0.036) than those with LNR
less than 0.1. The Kaplan—Meier curves of DFS and OS
based on LNR are shown in Figures 3 and 4.
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In univariate analysis, the LNR was the only statistically
significant predictors of a shorter DFS (hazard ratio (HR)
0.38, 95% confidence interval (CI) 0.15-0.93; p = 0.036)
and OS (HR 0.40, 95% CI 0.17-0.96; p:0.042). In multi-
variate analysis, the LNR was the only statistically signif-
icant predictors of a shorter DFS (HR 0.40, 95% CI 0.15-
1.05; p = 0.043) and OS (HR 0.36, 95% CI 0.14-0.36;
p:0.037). The results of univariate and multivariate anal-

yses are shown in Tables 2 and 3.

Table 1. Patient characteristics

Table 3. Multivariate analysis of factors associated with DFS and
0S

DFS 0s
VRS P (%gsch P (%;'5RCI)
E_Y\Qs vs.No) 048 (0.2%-712.78) 0.48 (0.2%712.79)
I(E\(Cel_fvs. No) 09 (0.416?20.51) 0.17 (0.72?12)
22%? vs.20.1) 0043 (0.1%5110.05) 0.037 (0.1%-3593)

Characteristics Mean
Ade (median, min.-max.) 57 (36-80)
Gender (n,%)
Male 28 (84.8)
Female 5(15.2)
TNM stage (n,%)
11 4(12.1)
IVa 9(27.3)
Vb 19 (57.6)
IVe 1(3)
LVI (n,%)
Yes 14 (42.4)
No 19 (57.6)
Histological grade (n,%)
Well 15 (45.5)
Moderately 8(24.2)
Poorly 10(30.3)
ECE (n,%)
Yes 20 (60.6)
No 13(39.4)

Number of lymph nodes excised (median, range) 27 (7-50)
Number of metastatic lymph nodes (median,

range) 3(1-34)
LNR (n,%)
<0.1 16 (48.5)
>0.1 17 (51.5)

Abbreviations: LVI: Lymphovascular invasion; ECE: Extracapsular exten-
sion; LNR: Lymph node ratio

Table 2. Univariate analysis of factors associated with DFS and
0Ss

Variables DiFe o8
p HR p HR
(%95 CI) (%95 CI)
0.99 0.99
Age 091 095103 O (0.95-1.04)
Gender 0.73 0.40
(Male vs. Female) 064 o218 915 (012128
T stage 0.95 0.78
(T1-2 vs. T3-4) 090 ga10020) 958 (033186)
Number of metastatic 1.02 1.02
lymph nodes 0.24 (0.98-1.07) 0.38 (0.97-1.07)
LVI 0.59 0.61
(Yes vs. No) 026 (024148 9% (026143
ECE 0.74 121
(Yes vs. No) 049 031177y 9 (051085
LNR 0.38 0.40
(<0.1 vs. 20.1) 0036 15003 9042 (017-0.96)

Abbreviations: LVI: Lymphovascular invasion; ECE: Extracapsular exten-
sion; LNR: Lymph node ratio; DFS: Disease-free survival; OS: Overall sur-
vival; HR: Hazard ratio; Cl: Confidence interval

Abbreviations: LVI: Lymphovascular invasion; ECE: Extracapsular exten-
sion; LNR: Lymph node ratio; DFS: Disease-free survival; OS: Overall sur-

vival; HR: Hazard ratio; Cl: Confidence interval
DISCUSSION

We evaluated the association of LNR with DFS and OS in
a small cohort of patients with HNSCC who underwent
surgical resection and neck dissection. We found that
LNR>0.1 was independently associated with worse DFS
and OS in the overall study population.

Locoregional disease carries a high risk for local recur-
rence (15 to 40%) and distant metastasis in head and neck
cancers and is associated with a poor prognosis (5-year
overall survival, <50%).5 In addition, high-risk factors for
recurrence and metastasis include adverse pathological
factors such as ECE, positive resection margins, PNI or
vascular tumor embolism, and oral cavity or oropharyn-
geal tumors with 1V or V level lymph nodes.” In the liter-
ature, the location and number of positive nodes in head
and neck cancers with lymph node metastasis are shown
as the most important prognostic factors.2 Combined ther-
apies (surgery, radiotherapy, and chemotherapy) are used
to minimize this risk.® Factors such as the number of met-
astatic lymph nodes, ECE, and LVI, which were shown to
be prognostic factors in many previous studies, were not
found to be significant in our study. We think that this is
due to the small number of patients in our study.

Lymph node ratio, the ratio of positive lymph nodes to to-
tal excised lymph nodes have been proposed to overcome
a limited neck dissection and the resulting under-staging
effect.’® In some studies, LNR has been shown to predict
clinical outcomes in head and neck cancer patients. More-
over, recent studies have shown that LNR is an independ-
ent and perhaps better prognostic factor for OS than patho-
logical N staging.** Chen et al. Classified patients as LNR
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<0.1 and LNR>0.1 in all patient groups (with or without
lymph node metastasis), and they found that 3-year OS,
local failure-free survival (LFFS), and distant metastasis-
free survival (DMFS) were better in the group with
LNR<0.1 than in the group with LNR>0.1. Only lymph
node-positive patients were divided into 3 groups as LNR
<0.06, 0.06-0.17, and> 0.17. In the group with LNR>0.17,
3-year OS and LFFS were statistically significantly worse,
DMFS was also worse, but not statistically significant.
Abdeyrim et al. in the meta-analysis of 13 studies involv-
ing hypopharyngeal and laryngeal cancers, showed that
higher LNR was significantly associated with shorter OS,
disease-specific survival (DSS), and DFS. The cut-off of
eligible studies ranged from 0.03 to 0.14, with the least
significant LNR being 0.044.2 Wang YL et al. classified
larynx cancer patients with lymph node metastasis into
three risk groups LNR cutoff points (LNR<0.09, 0.09-0.2,
>0.2). They found that 5-year cause-specific survival and
OS for LNR<0.09, 0.09-0.2, >0.2 were 55.1%, 40.2%,
28.8% and 43.1%, 31.5%, 21.8%, respectively. Mizachi A.
et al. found that 5-year OS and DSS in patients with
LNR>0.1 in cutaneous squamous cell carcinoma of the
head and neck were 43.1% and 67.8% (LNR<0,1: 5-year
OS and DSS; 66.3% vs. 91.3%, respectively). Similarly, in
cutaneous squamous cell carcinoma of the head and neck,
Tseros et al. found that the mean times to disease progres-
sion (TTDP) and OS in patients with LNR>0,21 were 31.8
months and 36 months (LNR<0,21: TTDP and OS; 38.6
months vs. 42 months, respectively), these values were sta-

tistically significant.13-15

A common cut-off value for LNR has not been established.
The statistically significant LNR cut-off values for local
recurrence, OS, and DFS in the literature are > 6% for cu-
taneous HNSCC, > 20% for oral cavity and laryngeal can-
cer, > 0.2 for laryngeal cancer, > 0.1 for hypopharyngeal
cancer, >0.1 for cutaneous HNSCC, >0,21 for cutaneous
HNSCC, >13 % for oral cavity cancer.’31° Prabhu et al.
showed that the patients with LNR> 20% were at high risk
of locoregional recurrence and death and suggested that
these patients should be evaluated for adjuvant chemora-

diation.’

Our study has some limitations. First, it was a retrospective
analysis of a relatively small cohort. Second, all patients

underwent surgical resection and neck dissection and had
lymph node metastasis, whereas adjuvant therapy and pri-

mary tumor locations were heterogeneous.

As aresult, we found that LNR was a prognostic factor for
recurrence and survival, in accordance with the literature
data. We believe that the cut-off value and the definition
of LNR will be determined by more comprehensive studies
in the future; it will be included in the staging system and

will directly affect the treatment decision.
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Amac: Hemolitik iiremik sendrom (HUS) mikroanjiopatik hemolitik anemi, trombositopeni ve akut bobrek hasar ile karakterize bir
tablodur. Siga toksini iireten Escherchia coli iliskili HUS (STEC-HUS) ¢ocuklarda en sik nedendir. Farkli dénemlerde salginlar sek-
linde kargimiza ¢ikan HUS vakalarinda son yillarda merkezimizde de artig goriilmiistiir ve bu yazimizda on yillik HUS ile takipli
hastalarin klinik 6zellikleri degerlendirilmistir.

Araclar ve Yontem: 2008-2018 yillari arasinda HUS tanusi alan hastalar calismaya alindi. Hastalarin demografik 6zellikleri, bagvuru
klinik bulgulari, bagvuru aninda ve hastaligim akut fazinda hematolojik ve biyokimyasal bulgulari, kompleman degerleri, HUS’e bagh
organ tutulumlari, uygulanan tedaviler ve bobrek yerine koyma tedavileri degerlendirildi.

Bulgular: Kirk ii¢ hasta ¢aligmaya alindi. Hastalarin %86’sinda ishal 6ykiisii vardi ve bu hastalarin yarisinda ishal kanli idi. Norolojik
tutulum hastalarin %30’unda vardi. On sekiz hastaya ekulizumab tedavisi verildi. Ekulizumab tedavisi alan hastalarin proteiniiri, hi-
pertansiyon gibi bobrek hastaliginin progresyonunu gosteren parametreleri daha belirgin idi. Tki hastada takipte son dénem béobrek
yetmezligi gelisti.

Sonug¢: Akut bobrek hasarmin 6nemli bir nedeni olan HUS ¢ocuk hastalarda en sik ishal iliskili olarak karsimiza ¢ikmaktadir. Norolojik
tutulum en sik bobrek digi tutulum seklidir. Hastalarin gogunda (%70) bobrek yerine koyma tedavisine gereksinim duyulmakta ve
ekulizumab tedavisini progresyonu koétii olan olgularda daha sik kullanilmaktadir.

Anahtar Kelimeler: ekulizumab; hemolitik iiremik sendrom; pediatri
ABSTRACT

Purpose: Hemolytic uremic syndrome (HUS) is a clinical syndrome characterized by microangiopathic hemolytic anemia, thrombo-
cytopenia, and acute kidney injury. Shiga toxin producing Escherchia coli-associated HUS (STEC-HUS) is the most common cause
in children. In recent years, an increase has been observed in our center in the cases of HUS, which appeared as outbreaks in different
periods, and in this study, the clinical characteristics of patients with HUS were evaluated.

Materials and Methods: Patients diagnosed with HUS between 2008-2018 were included in the study. The demographic character-
istics of the patients, clinical findings at admission, hematological and biochemical findings at the time of admission and in the most
active period of the disease, complement values, organ involvement due to HUS, applied treatments and kidney replacement treatments
were evaluated.

Results: Forty-three patients were included in the study. 86% of the patients had a history of diarrhea and half of these patients had
diarrhea with blood. Neurological involvement was present in 30% of the patients. Eighteen patients were given eculizumab treatment.
Parameters showing the progression of kidney disease such as proteinuria and hypertension were more prominent in patients who
received eculizumab treatment. End-stage kidney disease developed in two patients during follow-up.

Conclusion: HUS, which is an important cause of acute kidney damage, is most frequently associated with diarrhea in pediatric
patients. Neurological involvement is the most common extra-renal manifestation. Kidney replacement therapy is required in most
patients (70%) and eculizumab therapy is used more frequently in severe cases.

Keywords: eculizumab; hemolytic uremic syndrome; pediatrics
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GIRiS

Hemolitik iiremik sendrom (HUS) mikroanjiopatik hemo-
litik anemi, trombositopeni ve akut bobrek hasari ile ka-
rakterize bir tablodur.3 {lk olarak 1955 yilinda Gasser C
ve ark* tarafindan tanimlannustir. Hemolitik iiremik send-
rom simniflamasi zaman i¢inde degismis ve gliniimiizde pri-
mer/sekonder HUS olarak gruplandirilmaya baslanmis-
tir.3% Cocuklarda HUS e en sik enfeksiydz etkenler sebep
olmaktadir. Enfeksiyon iligkili olgularin %85-90’nindan
siga-toksin iireten Escherichia coli (STEC-HUS) sorumlu-
dur.2278 Siklikla alt1 ay ile bes yas arasinda saptanmakta-
dir. Avrupa ve Kuzey Amerika’da <15-18 yas altinda yil-
lik vaka 100.000 gocukta 0.6-0.8 vaka iken <3-5 yas al-
tinda ise 100.000 gocukta 1.9-2.9 vaka olarak goriilmekte-
dir.8 Farkli dénemlerde salginlara da neden olmaktadir.
Ornegin 2011 yilinda Almanya’da biiyiik bir STEC-HUS
salgmi goriilmiistiir. Bu salginda 845 STEC-HUS vakasi
saptanmig ve ilging olarak olgularin g¢ogunu eriskinler
olusturmakta idi.? Ulkemizde de salgin seklinde olmasa da
2011 yilinda'® ve sonrasinda benzer sekilde zaman zaman
HUS vakalarinda artma oldugu dikkati ¢ekmistir. Son do-
nemde klinigimizde de HUS vakalarinin arttigin1 saptama-
miz iizerine merkezimizde son 10 yilda takip ettigimiz
HUS vakalarmi degerlendirmek icin bu galismay: planla-

dik.
ARACLAR ve YONTEM

Calismaya Erciyes Universitesi Tip Fakiiltesi Cocuk Nef-
roloji Klinigine 2008-2018 yillar1 arasinda HUS tanisi alan
hastalar alindi. Etik kurul komitesinden ¢alisma igin izin
alindi (Etik kurul no: 20.03.2019/213). Retrospektif olarak
hastalarin dosyalar1 ve hastane veri tabani tarandi. Hemo-
litik tiremik sendrom tan1 kriterleri mikroanjiopatik hemo-
litik anemi (anemi, retikiilositoz, periferik yaymada gisto-
zit varligi, direkt coombs negatifligi, laktat dehidrogenaz
yiksekligi, haptoglobin disiikligii), trombositopeni ve
akut bobrek hasart (oliguri-antiri, hiperiirisemi, hematiiri,
proteiniiri, bobrek fonksiyon bozuklugu) olarak kabul
edildi.>® Hastalarm demografik dzellikleri, basvuru klinik
ozellikleri, bagvuru aninda ve hastaligin akut fazindaki he-

matolojik ve biyokimyasal parametreleri, kompleman de-

gerleri, HUS’ e bagli organ tutulumlari, uygulanan tedavi-
ler ve bobrek yerine koyma tedavileri kayitlardan elde
edildi. Teknik problemler/imkansizliklardan dolayr STEC
bakilamayan olgular da galigmaya alindi. Hastalarin oli-
guri-aniiri siirelerine erisilemedigi i¢in oliguri-aniiri siire-

leri degerlendirme dis1 birakildi.

Nefrotik diizeyde proteiniiri spot idrarda protein/kreatinin
oranin >2 mg/gr lizeri olmasi veya 24 saatlik idrarda >40
mg/m?/saat olmas1 olarak kabul edildi. Nefrotik diizeyde
olmayan proteiniiri ise spot idrarda protein/kreatinin ora-
ninin 0.2-2 mg/gr arasinda olmasi veya 24 saatlik idrarda
4-40 mg/m?/saat olmas1 olarak kabul edildi. Proteiniirinin
olmamasi ise spot idrarda protein/kreatinin oraninin <0.2
mg/gr olmast veya 24 saatlik idrarda <4 mg/m?/saat olarak
kabul edildi.!* Kronik bobrek hastalii evreleri KDIGO
2012 kronik bobrek hastaligi kilavuzundaki tahmini GFH

siniflamasina gore yapildi.*?

Klinigi stabil olan hastalarda hemoglobin <6 gr/dl ve trom-
bosit <10.000 /mm? oldugu zaman eritrosit ve trombosit
siispansiyonu destegi verildi. Transflizyon miktart yiik-
lenme bulgulart olmayan hastalarda 10-15 ml/kg olacak
sekilde ve yiliklenme bulgular1 olan hastalar i¢in 5 ml/kg
olacak sekilde verildi. Caligma retrospektif olmasi nede-
niyle her hastanin transflizyon miktarina ulagilamadi bu

sebeple kag kez transfiizyon ihtiyaci oldugu not alindi.

Ekulizumab tedavisi hastanemizde 2014 yil1 ve sonrasinda
kullanilmaya baslanmasi nedeniyle hastalar 6nce 2014 yili
Oncesinde takip edilen ve sonrasinda takip edilenler olmak
iizere iki gruba ayrildi. Daha sonra ise 2014 y1l1 ve sonra-
sinda takip edilen hastalar ekulizumab tedavisi alip alma-
diklarma gore iki gruba ayrilarak verileri istatistiki olarak

karsilastirildi (Sekil 1).

Hastalar klinik bulgular stabillesene kadar yatirilarak ta-
kip edildiler. Bébrek yerine koyma tedavisi ihtiyaci olma-
yan ve gegici olarak diyaliz ihtiyact olan hastalar igin he-
molizin durdugu, bobrek fonksiyon testlerinin diizeldigi,
ditirezin saglandig1 zamana kadar (>1 ml/kg/sa), bobrek
yerine koyma tedavisine devam edilmesi gereken hastalar
icin ise hemolizin durdugu ve diyaliz egitiminin tamam-

landig1 doneme kadar yatis yapilmustir.
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(n=43)

HEMOLITIK UREMIK SENDROM
ILE TAKIPLI HASTALAR

2014 yili Sncesi
{Ekulizumab &ncesi)
n=12

2014 yili ve sonrasi
(Ekulizumab sonrasi)
n=31

Ekulizumab

tedavisi alanlar

Ekulizumab
tedavisi almayaniar

Sekil 1. Ekulizumab tedavisinin iilkemizde kullanilmaya baglandig1 2014 yili 6ncesi ve sonrasina gore hastalarin dagilim

istatistiksel Analiz

Verilerin normal dagilimi Kolmogorov-Smirnov testi ile,
devamli degiskenler Student-t testi veya Mann-Whitney U
testi ile degerlendirildi. Kategorik degiskenler ki-kare testi
ile degerlendirildi. p<0.05 degeri istatistiki olarak anlamli
kabul edildi. Biitiin analizler i¢in Statistical Package for
Social Science (SPSS) 22,0 versiyonu kullanildi.*3

Sonugclar

Caligmaya 2008-2018 yillar1 arasinda takip edilen 43 HUS
hastas1 alindi. Hastalarin ortanca yast 27 (min-maks: 4.5-
195) ayd1 ve %53.5°i kiz idi. Ebeveynlerin Gigiinde akraba
evliligi vard1 ve yedi ailede bobrek hastaligi 6ykiisii vardi.
Hastalarin yasadiklari iller incelendiginde %34’ii Kayseri,

%2371 Sivas’ta iken %7’si yurtdiginda ikamet etmekteydi.

Bagvuru yillari incelendiginde 2011 ve 2017-2018 yilla-
rinda HUS vakalarinda artis oldugu gériilmektedir (Sekil
2). Bagvuru 6ncesi semptomlarin baglangig siiresi ortalama
7+5.4 giin, ortalama yatig siiresi 19.7+10.5 giin, yogun ba-
kim ihtiyaci olan 15 (%34.8) hastanin ortalama yogun ba-
kim yatig siiresi 4.6+3.6 giin idi. Bagvuru sirasinda hasta-
larin %86°ninda ishal, %4.6’sinde iist solunum yolu enfek-
siyonu, %4.6’sinda diger enfeksiyon oykiisii varken
%4.6’sinda enfeksiyon bulgusu yoktu. Ishal dykiisii olan
37 hastanin 20’sinde (%52) kanli ishal mevcuttu. Teknik
problemler nedeniyle STEC yalnizca 19 (%44.1) hastada
caligilabildi. Bu olgularin 10’unda (%52.6) kanli ishal
vardi. Kanli ishali olan hastalarin dérdiinde (%40) STEC
pozitif olarak gelirken altisinda (%60) negatifti. STEC ne-
gatif olan bu alt1 hastanin besinde (%83.3) basvuru 6ncesi

antibiyotik kullanim &ykiisii mevcuttu. Toplamda 7 olguda

(%16.3) STEC pozitifligi saptandi. On sekiz hastada
(%41.9) bagvuru oncesi antibiyotik kullanim 6ykiisii mev-

cuttu.
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Sekil 2. Hemolitik tiremik sendrom ile takip edilen hastalarin y1l-
lara gére dagilimi

Hastalarin hepsinde hematolojik ve bobrek tutulumu vardi.
Nobet ve letarji seklinde olmak tizere 13 hastada (%30.2)
norolojik tutulum goriildi. Yapilan kranial goriintiileme-
lerde; dort hastada patoloji saptanmazken, dort hastada
posterior reversible ensefalopati sendromu ile uyumlu go-
riintim vardi. Diger ii¢c hastada ise beynin farkli bolgele-
rinde difizyon kisitlilig1 saptandi. Hastalarin bagvuru sira-
sinda ve hastaligin akut fazindaki ortalama laboratuvar de-
gerleri Tablo 1°de gosterilmistir. Hastaligin akut fazinda
hastalarin hemoglobin ortalamalar1 6.53+0.75 g/dl idi ve
cogu hastaya ortalama 2.15+1.6 kez eritrosit sispansiyonu
verildi (41 hasta-%95.3). Trombosit siispansiyonu ise 13
hastaya 1.69+1.65 kez verildi. Bagvuru sirasinda bakilan
ve klinik seyri etkileyebilecek beyaz kiire sayisi, komple-
man gibi degerler Tablo 1°de gosterilmistir. Anti-hipertan-
sif tedavi ihtiyact olan 24 hasta (%55.8) vard1 ve ortanca
anti-hipertansif tedavi siireleri 52.5 giindii (min-max: 10-
8640). En ¢ok tercih edilen anti-hipertansif ajan kalsiyum
kanal blokeri idi ve 16 hastada (%37.2) kullanilmigti. On
iki hastada tekli, yedi hastada ikili, ti¢ hastada tiglii ve bir
hastada dortlii antihipertansif tedavi ihtiyaci olmustu. Has-

talarin %30’unda bobrek yerine koyma tedavisi ihtiyaci ol-
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mazken %40’1inda hemodiyaliz, %30’ unda ise periton di-
yalizi yapildi. Tki hastaya hem hemodiyaliz hem de periton
diyalizi yapilirken, iki hastaya devamli bobrek replasman
tedavisi uygulandi. Periton diyalizi ortanca 17 giin (min-
max: 7-300), hemodiyaliz ise ortanca 6 seans (min-max:
1-312) uygulandi. Plazma degisimi 12 hastaya ortalama
3.58+1.24 seans uygulandi. Bu hastalardan dokuzunda n6-

rolojik tutulum mevcuttu. Bes (%11.6) hastaya plazma te-

davisi verildi.

Tablo 1. Bagvuru aninda ve hastaligin akut fazinda hastalarin or-

talama laboratuvar degerleri

Laboratuvar analizleri Basvuru am Akut faz

Hemoglobin (g/dl) 8.84 +£1.95 6.53+£0.75
. 113372 + 74813 +

Trombosit (mm3) 125328 63239

Hemotokrit (%) 25.6 + 6.06 19.25+2.76

Retikiilosit (%) 3.26+2.44 5.45+3.7

Kreatinin (mg/dl) 3.38+2.27 4.66 +2.53

GFH (ml/dk/1.73m2) 19.7+15.8 13.68 £ 11.72

LDH (U/L) 1886 + 902 2135 +1078

Beyaz Kiire Sayisi (ul/ml) 14060 + 6194

C3 (MG/DL) (N = 30) 95.82 +£25.11

C3 Diisiik Hasta Sayis1 14 (% 32.6)

C4 (MG/DL) (N = 28) 18.59 + 8.44

C4 Diisiik Hasta Sayis1 5 (% 11.6)

Merkezimizde 2014 yilindan sonra kullanilmaya baslanan
C5 monoklonal antikoru olan ekulizumab ise 18 hastaya
(%41.9) ortanca 2.5 doz (min-max: 1-34) olarak uygu-
land1. Ekulizumab tedavisinin ortalama baslama siiresi ise
10.94+6.02 giin idi. 2014 yilindan sonra takip edilen 31
hasta ekulizumab tedavisi alip almadigina gore iki gruba
ayrildiginda ekulizumab tedavisi alan hastalarin yatig, nef-
rotik diizeyde proteiniirik olma ve diyaliz siirelerinin daha
uzun oldugu goriildii. Bu iki grup arasinda hematolojik pa-
rametrelerde ve bobrek fonksiyon bozuklugunun siddeti
agisindan fark saptanmad. Istatistiki anlamliliga ulagmasa
da ekulizumab tedavisi alan hastalarin daha biiyiik yasta
oldugu goriildii (Tablo 2). Kompleman C3 diisiikliigii olan
14 hastadan 12°si 2014 yil1 ve sonrasinda bagvurmustu ve
7’si (%58.7) ekulizumab tedavisi aldi. Ekulizumab teda-
visi alan 18 hasta daha ayrintili incelendiginde bu olgularm
14’tinde STEC calisildigi ve 5 olguda STEC pozitifligi
saptandig1 goriildii. Ekulizumab tedavisi alan hastalarin

klinik 6zellikleri Tablo 3’te gdsterilmistir.

Tablo 2. 2014 yili ve sonrasinda takip edilen ve ekulizumab tedavisi alan/almayan hastalarin karsilastirilmasi

Ekulizumab Tedavisi

Degiskenler Alan Ortanca(min-maks) Almayan Ortanca (min-maks) p
Yas (Ay) 63.0 (4.5-189.0) 27.5(15.0-81.0) 0.733
Yatis siiresi (Giin) 21 (13-35) 15 (10-19) <0.001*
Bagvuru Degerleri

Hemoglobin (g/dl) 9.50 (6.50-11.50) 9.33(7.70-10.6) 0.262
Hemotokrit (%) 26.5(19.9-34.1) 27.65 (24.0-33.5) 0.840
Retikiilosit (%) 2.18(0.93-7.47) 247 (1.72-14.72) 0.057
Lokosit (ul/ml) 12350 (9070-25730) 16540 (12360-23960) 0.317
Platelet (k/mm3) 52000 (21000-183000) 87500 (57000-597000) 0.920
GFH (ml/dk/1.73m2) 16.2 (5.8-40.22) 12.97 (10.08-44.25) 0.968
Kreatinin (mg/dl) 2.83 (1.15-7.30) 3.05(0.71-4.39) 0.968
LDH (U/L) 2225 (918-4001) 1789 (632-2733) 0.779
Kompleman C3 (mg/dl) 103 (46.7-131) 100.5 (73.7-149.0) 0.878
Kompleman C4 (mg/dl) 19.9 (8.26-31.2) 19.0 (6.75-46.0) 0.391
Hastaligin akut faz doneminde

En Diisiik Hemoglobin (g/dl= 6.4 (5.6-7.5) 6.45 (5.50-7.30) 0.434
En Diigiik Hematokrit (%) 18.1 (16.4-22.2) 20.55 (16.8-24.0) 1.000
En Yiiksek Retikiilosit (%) 5.51 (2.5-10.32) 4.12 (1.30-14.70) 0.150
En Diisiik Platelet (k/mm3) 34000 (10000-282000) 61500 (42000-207000) 0.968
En Yiiksek LDH (U/L) 2984 (918-4001) 2126.5 (685-2883) 0.603
En Yiiksek Kreatinin (mg/dl) 4.66 (1.86-7.66) 4.32 (0.78-10.12) 0.603
En Diigiik tahmini GFH (ml/dk/1.73m2) 8.20 (4.87-24.80) 9.51 (4.0-39.71) 0.471
Diyaliz Siiresi (Giin) 7 (0-17) 6 (0-12) 0.018"
Proteiniiri Siiresi (Giin)

Nefrotik 28.0 (10-80) 18.5 (5-70) 0.019"
Nefrotik diizeyde olmayan 90 (20-360) 152.5 (5-900) 0.756
Son Kontroldeki

Kreatinin (mg/dl) 0.39 (0.29-0.95) 0.36 (0.29-1.17) 0.389
Tahmini GFH (ml/dk/1.73m2) 106.0 (39.5-137.0) 110.3 (41.3-125.0) 0.575

Takip Siiresi (giin)

210 (35-750)

180 (10-960)
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Tablo 3. Ekulizumab alan hastalarin klinik 6zellikleri

- - Ecu
Hasta  Cinsiyet  as (ay) Bljlizz‘g"i“ sTEC  NOoroloik iy :J;Z;l"n?l — bgﬂm Son GFH

1 Kiz 21 Kanli ishal Negatif Yok PD Yok 1 5 99.2
2 Erkek 27 Kanl ishal Pozitif Yok PD Var 24 6 111
3 Kiz 19 Kanli ishal Negaitf Yok HD Var 4 7 64.7
4 Kiz 45 Ishal - Var PD Yok 1 6 104
5 Kiz 11 Ishal Negatif Var PD Yok 1 4 78.4
6 Kiz 74 Kanli ishal - Yok HD Var 4 8 137
7 Kiz 63 Kanli ishal - Var HD Yok 2 5 122
8 Kiz 13 Kanli ishal Negatif Yok PD Var 8 17 91.6
9 Kiz 15 Ishal Negatif Var PD Yok 3 20 37.7
10 Erkek 24 Ishal Pozitif Yok PD Yok 2 15 39.5
11 Erkek 42 Kanli ishal Pozitif Yok HD Var 2 9 135
12 Erkek 67 Ishal Negatif Var Yok Yok 2 10 127
13 Erkek 189 Kanl ishal Negatif Yok HD Var 26 22 88.5
14 Kiz 81 Ishal Pozitif Var Yok Yok 1 7 139
15 Erkek 97 USYE Negatif Var Yok Yok 1 18 106
16 Kiz 195 Kanli ishal Pozitif Var HD Yok 3 11 133
17 Erkek 19 Kanl ishal Negatif Yok PD Yok 9 20 34

18 Erkek 32 - - Var HD Var 34 7 15

STEC: Siga toksin iireten Escherichia coli, Ecu: Ekulizumab, GFH: glomeriiler filtrasyon hizi

Hemolitik iiremik sendromun uzun dénem etkilerine ba-
kildiginda, son kontrolde tiim hastalarin %60.7’sinde ve
ekulizumab tedavisi alan hastalarin %38.7’sinde nefrotik
diizeyde olmayan proteiniiri devam etmekte idi. Kan ba-
singlar1 degerlendirildiginde ekulizumab tedavisi almayan
hastalarin higbirinin antihipertansif tedavi ihtiyaci kalma-
misgken ekulizumab tedavisi alanlarin %27.7’sinde antihi-
pertansif ihtiyaci devam etmekteydi. Hastalarin yaklagik
yarisinda (%53.7) tahmini GFH 90 ml/dk/1.73m? nin iize-
rinde idi. Ekulizumab tedavisi de alan 18 hastanm ikisinde
son donem bobrek yetmezligi (SDBY) gelisti (Tablo 4).
Bu iki hastadan birisinde pozitif aile hikayesi nedeni ile
atipik HUS diisiiniildii. Olgu ilk basvuruda 16 yasinda idi
ve biiyiik kardesi TTP/HUS nedeniyle SDBY e ilerlemis
ve vefat etmigti. Olgunun ¢alisilan kompleman genetik ¢a-
lismasinda kompleman faktor H (CFH), kompleman faktor
B ve C5 genlerinde heterozigot mutasyon saptandi. Top-
lamda 34 doz ekulizumab tedavisine ragmen SDBY ge-
listi. Diger olguda ise 27 aylikken STEC pozitif HUS ne-
deni ile periton diyalizine baglanmis olup 2,5 yildir devam
edilmektedir. 24 doz ekulizumab tedavisine yanit verme-
yen hastanin genetik sonucunda CFH’da 6nemi bilinme-
yen bir varyant saptandi. Takipleri sirasinda higbir hastada
hastalik rekiirrensi olmad: ve higbir hasta hayatini kaybet-

medi.

Tablo 4. Hastalarin son kontrolleri sirasinda prognozu etkileyen
parametreleri

2014 Yih ve Sonrasi Takip

Parametreler Edilen
Hastalar (n=31)

Ekulizumab  Ekulizumab
tedavisi tedavisi
alanlar almayanlar
(n=18) (n=13)

PROTEINURI

Proteiniiri yok 1 (%5,5) 3 (%23,0)

Nefrotik diizeyde olmayan 12 (%66,6) 7 (%53,8)

Nefrotik diizeyde 5 (%27,7) 3 (%23,0)

KAN BASINCI

Antihipertansif ihtiyaci

Var 5 (%27,7) 0 * (%0)

Yok 13 (%72,2) 13 (%100)

Kronik Bobrek Hastalig

Evre 1 10 (%55,5) 10 (%76,9)

Evre 2 3 (%16,6) 0 (%0)

Evre 3 3 (%16,6) 3 (%23,0)

Evre 4 0 (%0) 0 (%0)

Evre 5 2 (%111) 0 (%0)

*P<0.05
TARTISMA

Bu ¢alismada ¢ocuklarda akut bobrek hasarinin 6nemli se-
beplerinden biri olan ve son yillarda daha sik goriilen
HUS’iin demografik 6zellikleri, klinik bulgulari, tedavi ve
prognozu degerlendirilmistir. Ekstrarenal tutulum olarak
en stk santral sinir sistemi tutulumunun gorildigii, hasta-
larin ¢gogunda bobrek yerine koyma tedavisine gereksinim

duyuldugu (%70), ekulizumab tedavisinin daha ¢ok prog-
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resyonu kotii seyreden olgularda tercih edildigi ve bu aras-
tirmada nedeni gosterilemese de bazi yillarda muhtemel
cevresel etkenler nedeni ile daha sik goriildiigl tespit
edildi.

Japonya’da bir fabrika bolgesinde oldugu gibi kiiciik sal-
gmlar seklinde'® ve mevsimsel olarak zaman zaman artig
goriilen HUS vakalar1 Almanya’da 2011 yilinda ciddi bir
salgin seklinde karsimiza c¢ikmugtir. Escherchia coli
0104:H4 serotipinin sebep oldugu bu salginda 3842 kisi
etkilenmis ve 845’inde HUS gelismistir. Ozellikle bes yas
alt1 gocuklarda sik gordiigiimiiz bu hastalik Almanya sal-
gininda ilging olarak eriskinlerde daha fazla goriilmiistiir
(%80, ortalama yas 47).® Ancak ayni yil iilkemizde de sal-
gin seklinde olmasa da vaka sayilarinda artig oldugunu bil-
diren yaymlar vardir.1%15 2017 ve 2018 yillar1 i¢inde arti-
sin oldugunu gosteren bagka bir literatiir verisine ulagila-
mamustir. Tiirkiye’de pek cok merkezde son yillarda HUS
vakalarinda artis oldugu yerel toplantilarda giindeme gel-
mistir. Ancak heniiz yayin haline gelmedigi i¢in siklig1
hakkinda net bilgi elimizde yoktur. Caligmamizla ayni ¢a-
ligma donemini kapsayan Kore’de yapilan bir ¢alismada
STEC-HUS vakalari i¢in yaz aylarinda dikkatli olunmas:
gerektigi vurgulanmis ancak vaka sayilarinda yillar i¢inde

artis olduguna dair bir bilgi paylasilmamugtir.1®

Takip ettigimiz hastalarin ¢ogunda bagvuru sikayetinin is-
hal (%86) olmasi nedeniyle gevresel faktorlerin hastaligin
goriilme sikligini arttirdigi diistiniilmiistiir. Ana tedavi sek-
limiz destek tedavisi iken kotii seyir gosteren 18 (%41.8)
hastada ekulizumab tedavisi ve literatiirle benzer sekilde
hastalarin %70’ine bobrek yerine koyma tedavisi uygu-
land1.Y” Yas ortalamasinm diisiik oldugu galisma grubu-
muzda periton diyalizi yapilan hasta oraninin yiiksek ol-
mas1 beklenirken hemodiyaliz yapilan hastalarin daha
fazla oldugu dikkati ¢ekmektedir. Bunun nedeninin
plazma degisimi ihtiyaci olan hastalara katater takildiktan
sonra hemodiyaliz ile devam edilebilmesinden kaynaklan-

digini diiginmekteyiz.

Cocukluk cagi HUS vakalarinin %90’indan STEC-HUS
sorumludur. Akut dénemde STEC-HUS olgularmda mor-
talite oran1 %3-5 iken kronik bobrek yetmezligine ilerleme
olasiligi %10 civarindadir. Ancak ishali olan her olgu
STEC-HUS olarak kabul edilmemelidir. Kompleman ilis-

kili HUS olgularinin %23-28’inde ishal ile hastaligin tetik-
lendigi bilinmektedir.l” Bu nedenle HUS ile basvuran her
hastada siga toksin ¢aligilmasi gerekmektedir. Ancak mer-
kez olarak sadece Refik Saydam Hifzisthha Merkezinin
STEC ¢alistigi donemlerde numune gonderilebilmesi ne-
deniyle hastalarimizin hepsinden STEC ¢alisilamadi. Has-
talarimiz %90’a yakini ishal dykiisii olmasi ve bu hastala-
rin yarisinda da kanli ishal dykiisiiniin olmasi, mortal sey-
reden hastamizin olmamasi ve SDBY’ne ilerleyen hasta
oranimizin diisiik olmasi nedeniyle hastalarimizin biiyiik

cogunlugunun STEC-HUS oldugunu diisiinmekteyiz.

Siga toksin gastrointestinal sistemde mikrovilluslara hasar
vererek kanli ishale yol agmaktadir. Ayrica toksin berabe-
rinde polimorfoniikleer 16kositler ile dolagima karigmakta-
dir ve dokularda inflamasyona ve trombotik mikroanjiopa-
tiye yol agmaktadir. Plazma degisimi ile toksin dolagimdan
temizlenerek endotel hasart ve inflamasyonun engellene-
cegi diistiniilmektedir. Erigkin ¢aligmalarla da pediatrik ¢a-
lismalarla da plazma degisiminin etkinligi net gosterileme-
mistir.’81° Mevcut ¢alismada dokuzunda nérolojik tutu-
lum olan 12 hastamiza plazma degisimi uyguland: ve bu
hastalarin yedisi ekulizumab tedavisi de aldi. Hasta sayila-
rinin az olmasi nedeniyle gruplar arasinda istatistiki karsi-
lastirma yapilmadi. Ancak hi¢bir hastada noérolojik sekel
kalmamas1 nedeniyle ozellikle agir ndrolojik tutulumu
olan hastalarda plazma degisiminin uygulanmasi gerekti-

gini giincel veriler 15181inda diistinmekteyiz.

Halen ekulizumab tedavisinin hangi hastada ve ne kadar
siire kullanilmas1 gerektigi ile ilgili literatiirde net bilgi
yoktur. Ozellikle CFH mutasyonuna bagh HUS de ekuli-
zumab ile émiir boyu tedavi onerilirken, STEC-HUS’da
ekulizumab kullaniminin yeri ¢ok tartigmalidir.?® STEC-
HUS’de siga toksin 2 CFH’1in SCR kisimlarina baglanarak
kompleman sisteminin regililasyonunu bozmaktadir. Bu
nedenle ekulizumab tedavisinin STEC-HUS tedavisinde
etkin olabilecegi diisiiniilmektedir.?® Cocuklarda STEC-
HUS’de ekulizumab etkinligini gdsteren kiigiik hasta grup-
larinda yapilnus az sayida ¢alisma vardir. Ilk olarak 2011
yilinda ii¢ STEC-HUS hastasinda ekulizumabin faydasmin
gosterilmesinin ardindan Alman Nefroloji Dernegi agir
bdbrek hasari, nérolojik tutulumu veya trombotik olay ya-

sayan hastalarda ekulizumab tedavisini énermektedir. 2422
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Eriskinlerde yapilan baska bir calismada ise 491 HUS has-
tasinin 241’ine sadece plazma degisimi, 193’iine plazma
degisimi ve ekulizumab, 57’sine destek tedavi verilmis.
Plazma degisimi ve ekulizumab tedavisi alan hastalarin
baslangig renal ve norolojik etkilenimleri daha kotii olma-
sina ragmen ekulizumabin kisa dénem etkisinin beklenen-
den daha iyi oldugunu belirtmislerdir.’® Ekulizumabin
STEC-HUS’deki etkisi 2022’de bitmesi planlanan ECUS-
TEC gibi randomize kontrollii ¢ift kor ¢alismalarin sonug-
larina gore daha net sdylenebilecektir. Ekulizumab tedavi-
sinin merkezimizde uygulanmaya baslandigi 2014 yili
sonras! hastalar incelendiginde hipertansiyon, proteiniiri
gibi renal progresyonun kétii oldugunu gosteren paramet-
relerin ekulizumab verdigimiz hastalarda daha kotii oldu-
gunu goriildi. Bu sonug ekulizumabin progresyon iizerine
etkisi konusunda soru isaretleri olustursa da ekulizumab
alan hastalarin kliniklerinin daha kétii olmasi ve ortalama
10.glinde baglanmasi gibi faktorlerin etkili olabilecegini

diisiiniiyoruz.

Merkezimizde 10 y1l boyunca HUS ile takip ettigimiz has-
talarin higbiri mortal seyretmezken sadece iki hasta (%4.3)
ekulizumab tedavisine de cevap vermeyerek SDBY e iler-
lemistir. Bu hastalardan biri kompleman iliskili HUS ola-
rak diisiiniilmekte iken digeri STEC-HUS hastas: idi.
HUS’da SDBY e ilerleme altta yatan etiyolojiye gore de-
gismektedir. STEC-HUS’de klinik progresyon genelde
iyidir. Mortalite oran1 %5’in altindadir ancak %5’inde
SDBY gibi ciddi hasarlar kalabilmektedir.? 770 ishal ilis-
kili HUS hastasmin degerlendirildigi bir ¢alismada morta-
lite oran1 %2.9 bulunur iken SDBY e ilerleyen hasta orant

ise %7.3 olarak tespit edildigi bildirilmistir.?*

Calismamizin 6nemli kisitlamalar1 vardi. Bunlarin baginda
gaitada siga toksin analizinin hastalarin hepsinde ¢aligila-
mamis olmasiydi. Hastalarin %86°sinda ishal ykiisii ol-
mas1 nedeniyle bu hastalar STEC-HUS 6n tanisi ile takip
edilmisti. Son tabloya bakildiginda hastalik rekiirrensinin
hicbir hastada olmamasi ve hastalarin ¢ok azinda SDBY”i
gelismesi nedeniyle vakalarimizi STEC-HUS olarak dii-
stinmekteyiz. Ayrica infantlarda DGKE mutasyonu ya da
kobalamin C eksikliginin irdelenmemesi, atipik seyir gos-
teren veya kotii progresyona sahip olan hastalarda alterna-

tif kompleman yolaginda gérev alan proteinleri kodlayan

gen defektlerine veya bu proteinlere karsi olusan antikor-

lara bakilamamasi ¢aligmamizin kisitliliklarindandir.

Sonug olarak akut bobrek hasarinin 6nemli bir nedeni olan
HUS ¢ocuk hastalarda en sik ishal iliskili olarak karsimiza
¢ikmaktadir. Bu hasta grubunda 6zellikle STEC-HUS var-
higinin aragtirilarak tedavinin planlanmasi 6nemlidir. Kii-
ciik yas grubunda genetik nedenlerin HUS’e sebep olabi-
lecegi ve bu durumda bile ishal ile hastaligin kargimiza ¢1-
kabilecegi akilda tutulmalidir. Merkez olarak teknik im-
kansizliklar nedeniyle her zaman STEC-HUS"ii tespit ede-
memis olsak da onemli sayida pediatrik hastayr klinik
ozellikleri ile degerlendirdik. Ekulizumab alan hastalarda
HUS’iin uzun doénem etkilerini gosteren hipertansiyon
veya proteiniiri gibi parametrelerin daha kotii oldugunu
saptasak da SDBY ’ne ilerleyen hasta oranimiz diisiik sap-
tanmigtir. Ekulizumab ve plazma degisimi gibi tedavilerin
HUS’deki etkilerini daha net degerlendirildigi, daha genis
prospektif pediatrik calismalara ihtiyag vardir.
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Is Single Puncture Arthrocentesis Type-1 Superior to Double Puncture Arthro-
centesis in Temporomandibular Joint Disc Displacement Without Reduction?

Temporomandibular Eklem Rediiksiyonsuz Disk Deplasmanlarinda Tip-1 Tek Girisli
Artrosentez Cift Girisli Artrosenteze Gore Daha Basarih m?

Fatih TASKESEN* Burak CEZAIRLI?

oz

Amac: Bu ¢alismanin amaci temporomandibular ekleminde (TME) rediiksiyonsuz disk deplasmani olan hastalarda tip-1tek girisli ve
cift girisli artrosentezin tedavi etkinliklerinin kargilagtirilmasidir.

Araglar ve Yontem: Bu randomize prospektif ¢alismaya tip-1tek girisli veya ¢ift girisli TME artrosentezi yapilan 36 hasta dahil
edilmistir. Fonksiyona bagli agri, maksimum agiz agiklig1 ve ¢igneme etkinligi gibi ¢esitli parametreler tedavi baslangicinda ve takip
randevularinda kaydedilmistir. Ayrica hastalarin igleme toleransi, ihtiya¢ duyduklari analjezik miktari, iglemin kolaylig1 ve siiresi de
degerlendirilmistir. Her bir zaman noktasinda gruplar arasindaki fark ve altinci ay ile baslangi¢ degerleri yiizdelik degisimleri Mann-
Whitney U testi ile belirlendi. Degiskenlerin grup ici degerlendirilmesinde Wilcoxon testi kullanild:. Istatistiksel anlamlilik diizeyi p
<0.05 olarak kabul edildi.

Bulgular: Calismanin sonunda degerlendirme parametrelerindeki degisiklikler iki grup arasinda istatistiksel olarak benzer bulun-
mustur (p>0.05). Bununla birlikte, ¢ift girisli artrosentez tekniginin siiresi, tip-1tek girisli artrosentez teknigine gore, anlamli olarak
daha kisa bulunmustur (p<0.0001). Tip-1tek girisli artrosentez tedavisinde teknigin uygulama kolaylig1 istatistiksel olarak anlaml
derecede yliksek bulunmustur (p<0.001). Cift girisli artrosentez uygulamasinin hastalar tarafindan tolere edilebilirligi tip-1 tek girisli
artrosentez uygulamasina gore ilk giin ve ilk hafta kontrollerinde daha yiiksek bulunmus olsa da ilk ay sonunda iki teknigin de hastalar
tarafindan tolere edilebilirligi benzer bulunmustur.

Sonug: Tip-1 tek girisli ve ¢ift girisli artrosentez tedavilerinin etkinlikleri temporomandibular eklem rediiksiyonsuz disk deplas-
maninda benzerdir. Tip-1 tek girisli artrosentez teknigi, diisilk morbidite ve uygulama kolaylig1 gibi avantajlar1 nedeni ile temporo-
mandibular eklemin rediiksiyonsuz disk deplasmani vakalarinda ilk tedavi yontemi olarak diisiiniilebilir.

Anahtar Kelimeler: artrosentez; temporomandibular eklem; temporomandibular eklem diski
ABSTRACT

Purpose: The aim of the study was to compare the effectiveness of single puncture arthrocentesis type-1 (SPA Type-1) and double
puncture arthrocentesis (DPA) in patients with disc displacement without reduction (DDwoR) of the temporomandibular joint (TMJ).
Materials and Methods: This randomized prospective study included 36 consecutive patients who had TMJ arthrocentesis either with
DPA or SPA Type-1. Several outcome parameters, such as pain on function, maximum mouth opening, and chewing efficiency were
recorded at baseline and multiple follow-up assessments. Additionally, treatment tolerability, easiness and duration of the procedures
and analgesics required postoperatively were also evaluated. The difference between the groups at each time point and percentages of
sixth month-baseline changes were determined by the Mann-Whitney U test. Wilcoxon test was used for intra-group evaluation of
variables according to baseline. Statistical significance level was accepted as p <0.05.

Results: The rates of improvement of the outcome variables were not significantly different between the two groups (p>0.05). How-
ever, the duration of the DPA technique was significantly shorter than the SPA Type-1 (p<0.0001). The ease of the procedure was
statistically significantly higher in SPA Type-1 (p<0.001). Treatment tolerability was statistically higher in DPA than SPA Type-1 in
one day and one-week period however was similar in the one-month period.

Conclusion: Both SPA Type-1 and DPA techniques are similarly effective in DDwoR. SPA Type-1 may be considered the first
treatment modality in DDwoR due to its advantages over DPA as low morbidity and easiness.

Keywords: arthrocentesis; temporomandibular joint; temporomandibular joint disc
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INTRODUCTION

Temporomandibular Joint (TMJ) disc displacement with-
out reduction (DDWOoR) refers to articular disc dislocation
that the disc cannot be self-reduced in mouth maximum
opening position.>> DDWoR gives rise to mainly pain and
limitation of mouth opening. Radiological findings repre-
sent an anterior position disc that cannot be reduced in

mouth open position.®

The treatment of patients with DDWOoR aims to relieve
pain and restore function. Various conservative and surgi-
cal methods are used in the treatment of DDWoR. The
conservative treatments include drugs, splints, and physi-
otherapy exercises. The surgical procedures include inva-
sive and non-invasive modalities. Arthrocentesis is one of
the most used minimally invasive procedures to treat TMJ
DDWoR.45

TMJ arthrocentesis was first described by Nitzan ® and de-
veloped as a modification of TMJ arthroscopy.*® Conven-
tional arthrocentesis refers to washing out joint cavity un-
der hydraulic pressure by inserting two needles into supe-
rior joint cavity to lyse adhesions and flush out inflamma-

tory mediators that cause pain.57

Many modifications have been described in the literature
to decrease morbidity and to increase the comfort of both
the patient and the surgeon in arthrocentesis procedure.*8°
Guarda et al.® proposed a new arthrocentesis technique
that uses a single needle for both injection and aspiration
to avoid possible complications of two needles as facial
nerve injury.!! This technique was later described as single
puncture arthrocentesis Type-1 by Senturk and Camba-
zoglu.*? They classified TMJ arthrocentesis techniques ac-
cording to the number of puncture sites as either single-
puncture arthrocentesis (SPA) or double-puncture arthro-
centesis (DPA). Further classification according to the
number of needles used was made: Type-1: is a single nee-
dle cannula method in which the inflow and outflow occur
through the same cannula and lumen; Type-2 is a double-
needle or dual-needle cannula method in which the inflow
and outflow occur through the same cannula but different

lumens.12

A limited number of studies comparing the treatment effi-
cacy of single puncture arthrocentesis (SPA) and double
puncture arthrocentesis (DPA) have been reported in the
literature.® Also, few of them have included an intraopera-

tive comparison of these techniques.”1314

The objective of this study was to compare the intraopera-
tive data concerning the duration and easiness along with
the clinical efficacy of the conventional double puncture
versus single puncture type-1 arthrocentesis for the man-
agement of temporomandibular joint disc displacement
without reduction (DDWOR).

MATERIALS and METHODS

Study Design

This study recruited 36 patients with temporomandibular
joint disc displacement without reduction (DDwoR), who
were referred to the Department of Oral and Maxillofacial
Surgery, Faculty of Dentistry, Erzincan Binali Yildirim
University in April to July 2020. Patients were treated by
SPA Type-1 or DPA. Informed consent was taken from all
patients included in this study. This prospective random-
ized study was conducted with ethical approval (2020/03-
17) in Erzincan Binali Yildirtm University clinical re-

search and ethics committee.

Eligibility

Inclusion Criteria

Clinical diagnosis of unilateral TMJ disc displacement
without reduction with limited opening based on Diagnos-
tic Criteria  for Temporomandibular  Disorders
(DC/TMD)® and confirmed by the findings of magnetic
resonance images (MRI).

Exclusion Criteria

Presence of any systemic disease affecting TMJ, history of
previous TMJ surgery, bilateral TMJ disc displacement

and unavailable clinical records.

41



Which arthrocentesis technique is more effective in temporomandibular joint?

Taskesen and Cezairli

Sample Size

Thirty-six patients were randomly assigned into two
groups based on the order in which they referred to the
clinic: Group 1 (n=18), single puncture Type-1 arthrocen-
tesis; Group 2 (n=18), conventional double puncture ar-
throcentesis. All arthrocentesis was conducted by a single

experienced surgeon.

Outcome Measures

Pain on Function (PoF) was rated by patients (pain during
chewing or speaking etc.) on a Numeric Rating Scale
(NRS) (0-10 where 0 is no pain and 10 is the worst pain
imaginable).

Pain-free maximum mouth opening (MMO) in millimeters
was measured as the distance between the incisal edges of
the upper and lower incisors by a caliper while patient's
mouth is open as possible without any assistance and with-

out pain in the masseter muscle.

Pain at rest (PaR) was rated by patients on a Numerical
Rating Scale (NRS) (0-10 where 0 is no pain and 10 is the

worst pain imaginable).

Duration of the Procedure was noted at the end of the pro-

cedure in minutes.

The number of analgesics used by the patients in the post-
operative first week was noted.

Ease of the procedure was rated by the surgeon as the de-
gree of easiness of the procedure on a VAS as 0-very easy

10-very difficult to perform at the end of the procedure.

Treatment tolerability, the degree to which overt adverse
effects and post-operative complications (pain, feeling of
pressure in TMJ area and disturbing sound) can be toler-
ated by the patient. Patients were asked to rate the tolera-
bility on a 5-point scale (0- lowest, 4-highest) at operation

day, 1st week, end of follow up period (6th month).

Chewing efficiency was rated by the patients on a VAS as

0-can only eat semi-liquid foods, 10-eat any solid food.

Subjective perceived effectiveness of the treatment was
rated by patients on a 5-point Likert-type scale as 0- low-
est, 4 highest values at the end of the follow-up period (6th
month).

Lateral Movement of the mandible towards the affected
Temporomandibular joint (LT) was measured as the dis-
tance between the midlines of the upper and lower incisors
by a caliper in millimeters while patient's mandible was
shifted towards the affected TMJ.

Lateral Movement of the mandible away from the affected
Temporomandibular joint (LA) was measured as the dis-
tance between the midlines of the upper and lower incisors
by a caliper in millimeters while the patient's mandible
was shifted away from the affected TMJ.

Protrusive movement of the mandible was measured as the
distance in horizontal direction between the incisal edges
of upper and lower incisors by a caliper in millimeters

when mandible moves forward.

Pain on function, pain at rest, pain-free maximum mouth
opening chewing efficiency, lateral and protrusive man-
dibular movement values were evaluated preoperatively
and postoperatively 1st week, 1st month, 3rd month, and
6th month.

Arthrocentesis Procedure

Posterior puncture method was used as described by Alkan
and Etoz for DPA.! A straight line was drawn with a
marker pen along the skin from the middle portion of the
auricular tragus to the lateral cantus. The first puncture
point was determined as 10 mm anterior and 2 mm inferior
to the tragus, and the second 7 mm anterior and 2 mm in-
ferior to the tragus. After injection of local anesthesia, the
upper joint cavity was irrigated with 200 mL of Lactated
Ringer's (RL) solution by inserting two 21-gauge needles.
At the end of the procedure, after the withdrawal of one of
the needles, 1 mL of sodium hyaluronate (SH) (Ostenil®,
TRB Chemedica SA, Vouvry, Switzerland) was injected
into the upper TMJ compartment through the other needle.
The first reference point in DPA was used as the needle
entry point for the SPA Type-1. With this technique, the
inflow and outflow of solution were provided through the
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same cannula and lumen of one 21-gauge needle as de-
scribed by Guarda-Nardini et al.’° The joint was irrigated
with 200 mL of RL solution under high pressure. At the
end of the procedure, 1 mL of SH was injected through the
needle. All patients were prescribed one 20 mg of tenox-
icam (Tilcotil, Roche, Basel, Switzerland) tablet once a
day and recommended to use if they have pain.

Statistical Analysis

IBM SPSS 22 was used to analyze the data (IBM SPSS
Statistics for Windows, Version 22.0. Armonk, NY: IBM
Corp.). Descriptive statistics of the variables were pre-
sented as mean + standard deviation in statistical analysis.
The compatibility of the variables with the nominal distri-
bution was tested with the Kolmogorov-Smirnov test. The
difference between the groups at each time point and per-
centages of sixth month-baseline changes were determined
by the Mann-Whitney U test when the normal distribution
was not assumed. Wilcoxon test was used for intra-group
evaluation of PoF and MMO variables according to base-

line. Statistical significance level was accepted as p <0.05.

RESULTS

All patients were evaluated for six months and no compli-
cations during or after the procedures were reported. In the
DPA group (n=18), the mean age was 32.11+10.05 years;
17 were female and one was male. In the SPA Type-1
group (n=18), the mean age was 31.77+10.16 years; 17
were female and one was male. The mean age (p=0.922)
and sex distribution (p=0.863) between the two groups

were not significantly different.

Baseline values of the variables were not statistically sig-
nificant (Table-1).

Table 1. Baseline values for the outcome variables.

Groups

Qutcome DPA
parameters (N=18) (N =18) p
PoF 7.33+£1.32 6.88 £1.07 0.279
PaR 3.83 £0.85 3.44+0.70 0.171
Chewing Efficacy 4.72£1.56 4.44+1.42 0.584
MMO 27.11£2.02 26.16 £2.70 0.226
La 6.55+1.42 6.00 £ 1.32 0.214
Lt 7.55+£1.29 6.66 £ 1.49 0.104
Protrusion 5.72+0.75 5.38+0.77 0.161

PoF, pain on function; PaR, pain at rest; MMO, maximum mouth opening;
La, lateral movement of the mandible away from the affected side; Lt, lat-
eral movement of the mandible towards the affected side; SPA Type-1, sin-
gle-puncture arthrocentesis type-1 group; DPA, double-puncture arthro-
centesis group.

The MMO values increased significantly in both groups at
the end of the follow-up period. This increase was statisti-
cally similar between the groups (Table-2,3). The PoF val-
ues decreased significantly in both groups at the end of the
follow-up period. This decrease was statistically similar

between the groups (Table-2,3) (Figure-1).

Table 2. Comparison of study variables between groups.

Groups
;c))aurt;r(:\r:tirs Follow-up  SPA Type-1 DPA p*
Med Med
(Min-Max) (Min-Max)
Baseline 75(5-9) 7(5-9) 0.279
1. week 4(1-6) 3(2-5) 0.239
PoF 1. month 3(2-5) 3(1-5) 0.279
3. month 3.5(2-5) 3(2-5) 0.355
6. month 4(2-5) 4(2-5) 0.265

Baseline 27 (24-30) 25(22-31) 0.226
1.week  39.5(36-43) 36(20-42) 0.001
MMO 1.month  40.5(36-43) 36(30-42) 0.001
3.month 405 (36-43) 38(35-43) 0.265
6.month 40 (36-43) 38(35-43) 0.81

PoF, pain on function; MMO, maximum mouth opening; SPA Type-1, sin-
gle-puncture arthrocentesis group; DPA, double-puncture arthrocentesis
group; Med, median; Min, minimum; Max, maximum.

* Mann-Whitney U test was used for comparing groups at follow-up peri-
ods.

Table 3. Comparison follow-up periods with baseline values.

Groups
OlLETS Follow-up  SPA Type-1 DPA p
parameters
Mean = SD Mean = SD

Baseline 7.33+£1.32 6.88 £ 1.07

1. week 3.83+1.33 3.38+£0.97 <0.00
PoF 1. month 3.22+0.94 2.83+£0.92 <0.00

3. month 3.66 + 1.02 3.33+£0.97 <0.00

6. month 3.94+0.87 3.55+0.98 <0.00

Baseline 27.11+2.02 26.16+2.70

1. week 39.44+£252  36.38+2.63 <0.00
MMO 1. month 39.72+244  36.72+2.63 <0.00

3. month 39.88+£2.37 38.83+2.50 <0.00

6. month 39.72+2.44 3855+247 <0.00

PoF, pain on function; MMO, maximum mouth opening; SPA, single-
puncture arthrocentesis group type-1; DPA, double-puncture arthrocentesis
group;

SD, standard deviation.

*, Statistically significant when compared with baseline value in both
groups (p<0.05, Wilcoxon test was used)
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Figure 1. Maximum mouth opening, pain on function and pain at
rest changes over time in the study groups.

PoF, pain on function; PaR, pain at rest; MMO, maximum mouth opening;
SPA, single-puncture arthrocentesis group; DPA, double-puncture arthro-
centesis group

The percentage change in MMO, PoF, PaR, LA, LT, pro-
trusion, and chewing efficiency values from baseline to
end of the follow-up period was statistically similar be-
tween the groups (Table-4). Ease of procedure was statis-
tically significantly higher in the SPA Type-1 group than
the DPA group (p<0.001) and treatment tolerability was
statistically significantly higher in the DPA group than the
SPA Type-1 group in the post-operative first day and first
week (p<0.007) (Figure-2).

Table 4. Changes of the outcome variables at the end of the fol-
low-up period compared to baseline values.

Groups

QOutcome SPA Type-1 DPA

parameters (N =18) (N =18) p
PoF (%A) -44.61 £15.45 -47.75+14.39  0.533
PaR (%A) -47.40 £ 13.10 -4527+17.22 0.839
Chew (%A) 91.16 +78.19 85.71 £59.94 0.816
MMO (A) 12.61 £2.09 12.38 +4.07 0.864
La(A) 1.22+0.64 0.94 +1.62 0.696
Lt (A) 0.16 +0.92 027+046  0.606

Protrusion (A) 0.72 £0.82 0.61+1.14 0.839

PoF, pain on function; PaR, pain at rest; MMO, maximum mouth opening;
La, Lateral movement of the mandible away from the affected side; Lt, Lat-
eral Movement of the mandible towards the affected side; SPA Type-1,
single-puncture arthrocentesis type-1 group; DPA, double-puncture arthro-
centesis group; (%A); change in percentage; (A) difference.

Figure 2. Tolerability and Chewing efficacy changes over time in
the study groups.

SPA Type-1, single-puncture arthrocentesis group; DPA, double-puncture
arthrocentesis group

However, this finding was not significant at post-operative
15t month measurements (p>0.05). Perceived treatment ef-
fectiveness was statistically similar between the groups at
the end of the follow-up period (p=0.791) (Figure-2). Du-
ration of the procedure was statistically significantly
longer in the SPA Type-1 group (15.72 £ 1.67) group than
in the DPA group (9.38 £ 1.50) (p<0.001). The amount of
analgesics used in a one-week period was not statistically

significant between the groups (p=0.588).
DISCUSSION

Single needle arthrocentesis technique and the other SPA
modifications (combining two needles as one cannula)
were suggested in the literature to decrease the morbidity
of two needle insertions and to increase the easiness of the
procedure. The methods developed generally aimed to pre-
vent traumatizing tissues and to injure superficial temporal
vessels and facial nerves caused by the second needle in-
sertion in conventional arthrocentesis.'®® It is obvious
that washing out the joint with one needle will cause
higher hydraulic pressure and this pressure will cause

more lysis and expansion of the joint cavity.316

The hypothesis in this study is whether the more hydraulic
pressure in SPA-1 will come out with better treatment out-

comes in DDwoR than DPA technique. Another aspect of
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this study was to evaluate these techniques intraopera-
tively to find out the effect of higher pressure in SPA
Type-1 and the second needle insertion of DPA on treat-
ment tolerability as well as post-operative pain. Moreover,
the effect of using a second needle in DPA on difficulty

and the duration of the operation was aimed to evaluate.

Many studies have been published in the literature com-
paring SPA and DPA techniques.”13141718 While most of
these studies focused on comparing the success of treat-
ment efficacy of SPA and DPA techniques, only few stud-
ies evaluated and compared SPA Type-1 and DPA tech-

niques intraoperatively.”1317

In the present study, MMO, pain, lateral and protrusive
movements of mandible, and perceived treatment effec-
tiveness values were measured to compare the efficacy of
SPA Type-1 and DPA. Additionally, treatment tolerability
and also easiness and duration of the procedure were meas-
ured to compare these techniques intraoperatively.

Statistically significant improvements were observed at
six months with respect to baseline in MMO, pain on func-
tion, pain at rest, chewing efficacy, lateral and protrusive
movements for both groups. These findings are consistent
with previous studies.®13171% The rate of improvement for
these outcome variables was not significantly different be-
tween the SPA Type-1 and DPA groups. Guarda-Nardini
et al. also reported no significant differences in any of
these outcome variables in their study comparing two-nee-
dle and single-needle arthrocentesis.'® Bayramoglu et al.'’
conducted a study comparing SPA Type-1 and DPA, in-
cluding six months follow up and they concluded that SPA
Type-1 and DPA are equally effective in terms of MMO
and pain. Similarly Grossman et al.*® and Senturk et al.*°
reported no statistical difference between these two tech-

niques in terms of pain and MMO.

Perceived treatment effectiveness was statistically similar
between the groups (p=0.791). Chewing efficiency was
improved in both groups and was statistically similar be-
tween the groups at all follow-up periods. Guarda-Nardini
et al. also found similar results in their study in terms of
subjective treatment efficacy and chewing efficiency.?

Previous studies reported no statistically significant differ-
ences between SPA and DPA in terms of treatment tolera-
bility.31” However, in the present study, treatment tolera-
bility was statistically significantly higher in the DPA
group than in the SPA Type-1 group at short term (1 day
and 1 week period that can be explained by the discom-
forting higher hydraulic pressure in SPA Type-1.

Senturk et al.” found a statistically significant difference in
the duration of the procedure between the SPA Type-2
group and the SPA Type-1 group and DPA group in their
study comparing SPA Type-1, SPA Type-2 and DPA tech-
niques. They reported no difference between SPA Type-1
and DPA. Talaat et al.* reported a shorter operative time
in SPA Type-2 than DPA. Bayramoglu et al. reported a
statistically significant longer operation time in SPA
Type-1 than DPA.Y In the present study, the duration of
SPA Type-1 was 15.7 minutes and 9.4 minutes for DPA.
Duration of the procedure was statistically significantly
longer in SPA Type-1 than DPA,; as parallel with Bay-
ramoglu et al. finding. This can be explained by the con-
tinuing circuit of inflow and outflow in the same cannula
and lumen in SPA Type-1 causing operator to wait outflow
of solution for a new inflow. This circuit takes more time
than the DPA.417

The same amount of solution (200 mL RL) was used in
both SPA Type-1 and DPA in the present study. The need
to use as many solutions as in DPA, in SPA Type-1 tech-
nique should be discussed. It is likely to think that much
smaller amounts of solution will be sufficient due to higher
pressure during SPA Type-1 in DDwoR cases. Thus, SPA
Type-1 treatment time will not be as long as expected and

patients' tolerance will increase.

Senturk et al. found no statistical significant difference be-
tween the SPA Type-1 and DPA groups in terms of the
easiness of the procedure to the operator however they
found SPA Type-1 is easier. In the present study SPA
Type-1 was found easier to perform than DPA. This result
may be due to the difficulty of inserting the second needle
in the DPA technique as mentioned in the studies previ-

ously.10.11

The amount of analgesics used in postoperative period was

evaluated in a previous study by Bayramoglu et al.1” They
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reported that the amount of analgesics used by patients was
not statistically significant between SPA Type-1 and DPA
groups. However, they did not give any information about
the amount of analgesics required or any statistical results.
In the present study, analgesic pills were prescribed once
a day and the number of pills in the first week were noted
for each patient. The number of analgesics used was not
statistically significant between the SPA Type-1 and DPA
groups. It can be claimed that the high pressure in the SPA
Type-1 group did not cause more pain postoperatively.

The SPA Type-2 (Sheppard Cannula and modifications)
technique, which is rarely used in clinics because it re-
quires special equipment, was not included in this study.
Furthermore, it may not be necessary to compare this tech-
nique with DPA since it was unlikely to generate more
pressure in the SPA Type-1 than the DPA technique.

To conclude, this study showed that the SPA Type-1 and
DPA techniques had similar positive treatment efficacy
outcomes in DDwoR cases. While DPA has superiority to
SPA Type-1 in terms of the duration and the tolerability of
the procedure in the short term, SPA Type-1 appeared
much easier to perform. Further studies are required using
fewer solutions in SPA Type-1 on equal terms, to gain
more fair results in terms of tolerability, easiness, and du-

ration of the techniques.
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Tiroid Hormon Iliskili Deiyodinaz Enzim Seviyelerindeki Degisikliklere
Selenyumun Etkisi

The Effect of Selenium on Changes in Thyroid Hormone-Related Deiodinase

Enzyme Levels

Ercan BABUR! Umut BAKKALOGLU* Cem SUER? Nurcan DURSUN?

0z

Amac: Bu ¢alismanin amaci selenyumun tiroid hormon iligkili deiodinaz enzim seviyeleri iizerine etkisini aragtirmaktir.

Araclar ve Yontem: Deneyler 2 aylik, yetigkin, erkek Wistar Albino si¢anlar tizerinde gerceklestirilmigtir. Calismada toplam 32 adet
sigan kullanilmistir. Kontrol grubu (Kontrol, n=8, serum fizyolojik uygulanmustir), hipotiroid (6-n-propil tiyourasil (Ptu), n=8,
Img/kg/giin Ptu, hipotiroid+sodyum selenit (Sena, n=8, Ptu+0.5mg/kg/giin sodyum selenit) ve hipotiroid+seleno-L-metiyonin (Semet,
n=8, Ptu+0.7mg/kg/giin seleno-L-metiyonin) grubu olmak iizere 4 grup olusturulmustur. Tiim maddeler 21 giin boyunca gastrik gavaj
teknigi ile uygulanmistir. Deney sonrasi sakrifiye edilen sicanlardan heparinli tiip igine alinan kan 6rnekleri 4000 rpm’ de 5 dakika
siire ile santrifiij edilerek plazmalar1 ayrilmistir. Dekapite edilen siganlarin hipokampiisleri ¢ikarilmistir. Hipokampiis deiyodinaz 2
(DI02) ve deiyodinaz 3 (DIO3) protein seviyeleri western blot yéntemi ile dlgiilmiistiir. Plazma ve beyin selenyum degerleri, kiitle
spektrometre yontemi ile 6l¢lilmiistiir. Plazma serbest Triiyodotironin (T3) ve Tiroksin (T4) seviyeleri ticari ELISA kiti kullanilarak
Olglilmiigtiir.

Bulgular: Hipokampiis DIO2 enzim seviyeleri Ptu grubunda kontrol grubuna gore artmus (p=0.04), DIO3 ise azalmustir (p=0.001).
Selenyum takviyeli gruplarda ise hipotiroidide gelisen bu farklilik ortadan kalkmugtr.

Sonug: Bu bulgular hipotiroidi hastalarinda selenyum takviyesinin tiroid hormon seviyesindeki bozukluklari iyilestirebilecegini dii-
siindiirmektedir.

Anahtar Kelimeler: deiyodinaz; hipokampiis; selenyum; tiroid hormonlari
ABSTRACT

Purpose: The aim of this study is to investigate the effect of selenium on thyroid hormone-related deiodinase enzyme levels.
Materials and Methods: The experiments were carried out on adult male Wistar rats aged 2 months. In total, 32 rats were used in the
study. The rats were divided into 4 groups; control (Control, n=8, saline was applied), hypothyroid (6-n-propyl thiouracil (Ptu), n=8,
1mg/kg/day Ptu), hypothyroid+sodium selenite (Sena, n=8, Ptu+0.5mg/kg/day sodium selenite) and hypothyroid+seleno-L- methio-
nine (Semet, n=8, Ptu+0.7mg/kg/day seleno-L-methionine) group. All drugs were administered with gastric gavage technique for 21
days. After the experiment, the blood samples taken from the rats sacrificed in a heparin tube were centrifuged at 4000 rpm for 5
minutes and their plasmas were separated. The hippocampus of the decapitated rats was removed. Hippocampus (deiodinase 2) DIO2
and (deiodinase 3) DIO3 protein levels were measured with western blot method. Se values on plasma and hippocampus were mea-
sured with inductively coupled plasma-mass spectrometry. Plasma-free Triiodothyronine (T3) and thyroxine (T4) levels were measu-
red using a commercial ELISA Kit.

Results: Hippocampus DIO2 enzyme levels increased in the Ptu group compared to the control group (p=0.04) and DIO3 decreased
(p=0.001). In the selenium (Se) supplemented groups, this difference in hypothyroidism disappeared.

Conclusion: These findings suggest that selenium supplementation may improve thyroid hormone levels in patients with hypothyro-
idism.
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GIRiS

Tiroid hormonlari, insan fizyolojisinde 6nemli roller iistle-
nen ve genis bir etki alanina sahip diizenleyici proteinler-
dir. Ozellikle fetal ve postnatal donemde sinir sistemi ge-
lisimi dahil olmak {iizere eriskin beyin fonksiyonlarinin
siirdiiriilmesi i¢in gereklidir.! Tiroid hormonlarmnin genel
etkisi, cok sayida genin niikleer transkripsiyonunu aktive
etmesidir. Bu etkinin sonucu olarak hiicrelerin neredeyse
tiimiinde fonksiyonel aktivite artig1 goriiliir.2 Karbonhidrat
metabolizmasinin uyarilmasi, glukozun hiicreler tarafin-
dan kullaniminda artis, yag dokusundan lipitlerin dolagima
serbestlenmesi ve yag asitlerinin hiicreler tarafindan hizli
oksidasyonu besinlerin enerji i¢in kullanimdaki artisa ve
dolayistyla yiiksek metabolik hizin olusturdugu enerji agi-
gma isaret eder.? Dolasim, solunum, merkezi sinir sistemi
ve diger bir¢ok sistem iizerine gosterdigi etkiler nedeniyle
viicuttaki tiroid hormon seviyelerinin homeostazis sinirlart
icerisinde tutulmasi 6nemlidir. Tiroid hormon metaboliz-
masinin diizenlenmesi, kanda tiroid hormon tastyicilarinin
ekspresyonu, tiroid hormon reseptér izoformlarinin aktivi-
tesi, monokarboksilat tastyicilarinin ekspresyonu ve dei-
yodinazlar (DIO) gibi kompleks mekanizmalarm birlikte
caligmast ile gerceklesir. Ayrica gekirdekte yer alan tiroid
hormon reseptorlerin aktivitesi korepresor ve koaktivator
diizenleyiciler ile kontrol edilir.>® Hiicresel diizeyde bakil-
diginda tiroid hormonlarinin aktivitesi hiicre i¢cinde lokal
olarak bulunan Triiyodotironin (T3) miktari ile iliskilidir.”
Hiicre i¢indeki tiroid hormon seviyelerinin kontrolii ise
iyodotironin deiyodinazlar ile saglanir. Deiyodinasyon Ti-
roksinin (T4) T3’ e doniisiimiinde kritik bir siirectir. Iyo-
dotironin deiyodinazlar, tiroid hormon aktivasyonu veya
inaktivasyonuna neden olarak dokularda tiroid hormonla-
rmin etkisini diizenler.® Omurgalilarda 3 tip deiyodinaz
(DIO1, DIO2 ve DIO3) tammlanmistir. Deiyodinazlarin
katalitik merkezlerindeki selenosistein rezidiileri dahil bir-
¢ok ortak 6zelliginin olmasinin yan1 sira tipe 6zgii farkli-
liklar goriiliir.® DIO2 sadece dis halka deiyodinasyonu
yapmasinin yani sira esas olarak hipofiz, iskelet kasi, beyin
ve kahverengi yag dokusunda eksprese edilir. Ayni za-
manda DIO2 sigan serebral korteksindeki T4-T3 doniisii-
miiniin %75’inden sorumludur.° DIO3, T3 ve T4 hormon-
larin1 Diiyodotironin ve reverse Triiyodotironine gevirerek
inaktive eden deiyodinazdir. Tiroid hormon homeostazin-

daki temel islevi, dokular1 agirt miktarda aktif hormondan

korumaktir.® DIO1 enzimine bakildiginda non-selektif
olarak hem i¢ hemde dis halka deiyodinasyonu yapan yo-
gun olarak karaciger ve bobreklerde eksprese olan bir en-
zimdir.12 DIO2 ile birlikte periferik T4-T3 doniisiimiinde
rol alir ve plazmada dolasan T3’iin 6nemli bir kaynagini

olusturur.

Selenyum (Se), biiyiime, immiin fonksiyonlar, tiroid hor-
monlari, ireme ve antioksidasyon ile yakindan iligkili
esansiyel bir elementtir.'® Kofaktdr formunda proteinlerle
etkilesimde bulunan diger metal elementlerden farkli ola-
rak Se, polipeptid zincire selenosistein (Sec) aminoasidin
bir pargas1 olarak katilir. Polipeptid zincirlerinde Sec ige-
ren proteinlere selenoproteinler adi verilir.!* insan sele-
noproteinleri, benzer fonksiyonlara sahip birgok gene sa-
hip 17 selenoprotein ailesi igerir. Bunlardan bazilar1 glu-
tatyon peroksidaz (5 gen), tiyoredoksin rediiktaz (3 gen),
iyodotironin deiyodinaz (DIO, 3 gen) ve selenofosfat sen-
tetaz 2° dir.’® Selenyumu tiroid hormon metabolizmasima
baglayan iliski deiyodinazlar aracilif ile kurulur. Deiyo-
dinazlarn yapisinda selenosistein aminoasidi igermesi, se-
lenyum eksikligi durumunda bu enzimlerin fonksiyonlari-
nin bozulmasina neden olur.’® Onceki ¢alismalarimizda
selenyum eksikliginin sinaptik plastisite iizerine olumsuz
etkileri gosterilmistir.!” Literatiirde, selenyumun kendi ig
diizenlenmesi ve deiyodinazlar ile iliskisi hakkinda yeterli
veri bulunmamaktadir. Bu yiizden bu ¢aligmanin esas he-
defi, tiroid hormonu eksikliginde deiyodinaz enzim aktivi-
telerindeki degisikligin gézlenmesi ve ayn1 zamanda se-
lenyum takviyesinin bu degisiklikler iizerine etkisini aras-

tirmaktir.
ARACLAR ve YONTEM
Deney Hayvanlar1 ve Gruplandirma

Bu ¢alismada, Erciyes Universitesi Hayvan Deneyleri Etik
Kurulu’ndan 13.04.2016 tarih ve 16/072 sayili onayu ile ve
Erciyes Universitesi Hakan Cetinsaya Deneysel ve Klinik
Arastirma Merkezinden saglanan, viicut agirliklar1 200-
300 gr olan, 2 aylik 32 adet Wistar Albino sigan kullanil-
mustir. Gruplar Tablo 1°de sunulmustur. Propiltiourasil
0.1N NAOH ¢ozeltisi i¢inde, seleno-L-metiyonin ve sod-
yum selenit ise serum fizyolojik igerisinde ¢6zdiiriilmiis-

tiir. Tiim maddeler serum fizyolojik igine katilarak en fazla
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1 ml verilecek sekilde gastrik gavaj teknigi ile 21 giin bo-
yunca siganlara uygulanmstir. Deney prosediiriini taki-
ben sicanlar intraperitoneal ketamin (100mg/kg) + ksilazin
(2.5mg/kg) enjeksiyonu ile olusturulan anestezi sonrasi

sakrifiye edilmistir.

Tablo 1. Gruplar ve uygulanan maddeler

Gruplar (n) Uygulanan maddeler

Kontrol 8 Serum fizyolojik

Ptu 8 Propiltiourasil 1mg/kg/giin
Propiltiourasil 1mg/kg/glin +

0.5 mg/kg/giin sodyum selenit
Propiltiourasil 1mg/kg/gilin +

0.7 mg/kg/giin seleno-L-metiyonin

Sena 8

Semet 8

Selenyum Seviyeleri Ol¢iimii

Sakrifikasyon sonrasi heparinli tiip i¢ine alinan kan 6rnek-
leri 4000 rpm’ de 5 dakika siire ile santrifiij edilerek plaz-
malar1 ayrildi. Dekapite edilen siganlarin hipokampiisleri
¢ikarildi. Alinan kan ve doku ornekleri dl¢iim yapilacak
giine kadar -80°C’de saklandi. Plazma ve hipokampiis se-
lenyum 6l¢iimleri Istanbul Adli Tip Enstitiisinde ICP-MS
(inductively coupled plasma mass spectrometry yontemi)

hizmet alim1 seklinde yapildi.
Tiroid Hormon Seviyelerinin Ol¢iimii

Plazma tiroid hormon seviyelerinin 6l¢iimil igin -80°C’de
bekletilen plazma ornekleri kullanildi. Olgiimler ticari
ELISA kiti (GenWay Biothech Inc, San Diego, CA) kulla-
nilarak MultiskanTM FC Microplate Photometer ile ger-
¢eklestirildi. Tiim numuneler iki kopya halinde ve es za-
manli olarak analiz edildi (T3 i¢in duyarlilik 0.2 pg/ml, T4
0.0023 ng/dl ).

Western Blot ile Deiyodinaz Seviyelerinin Belirlenmesi

Western blot ¢alismalari i¢in, deney sonrasi siganlarin be-
yinleri dekapite edilerek ¢ikartildi. Beyin dokusu sag ve
sol hemisferler ayrildiktan sonra her iki hipokampiis beyin
dokusundan ayrildi. Doku 6rnekleri lizis soliisyonuyla ho-
mojenize edildikten sonra protein izolasyonu yapildi. Bi-
¢inkonik asit belirteci ile 520 nm’de protein konsantrasyon
tayini yapildi. Tiim gruplara ait 6rnekler her kuyucukta 20
ug protein olacak sekilde sodyum dodesil siilfat jele yiik-

lendi. Proteinlerin yiiriitiilme islemi, maksimum voltaj ve

jel basia 25 mili amper olacak sekilde elektroforez tan-
kinda gergeklestirildi. Daha sonra elde edilen sodyum do-
desil siilfat jeller, maksimum voltaj, 240 mA’da 90 dakika
boyunca poliviniliden difloriir membrana aktarilma iglemi
uygulandi. Islem sonunda membranlar, %3 siit tozu (tris
tamponlu salin ve Polisorbat 20 (TBS-T) iginde hazirlan-
mis) icine alinarak, bir saat bloklama yapildi. Bloklama
sonrast membranlar TBS-T soliisyonu ile her seferinde 5
dakika olmak iizere 5 kez yikandi. Yikama sonrast memb-
ranlar primer antikorlar ile (D102, 1:1000, DIO3, 1:1000)
12-16 saat, +4 °C'de gece inkiibasyonuna birakildi. Inkii-
basyondan sonra TBS-T ile her seferinde 5 dakika olmak
tizere 5 kez yikandi. Daha sonra Horseradish peroxidase
(HRP) ile konjuge edilmis sekonder antikor (%5 siit tozu
icinde hazirlanan, anti-mouse ve anti-rabbit, 1:5000) ile 1
saat muamele edildi. Enhanced chemiluminescence soliis-
yonu ile sinyal almak i¢in Chemidoc cihazinda goriintii-
leme islemi yapildi. Elde edilen membran goriintiileri

Image-J program kullanilarak degerler hesaplandi.
Istatistiksel Analiz

Sonuglarin istatistiksel analizi i¢gin SPSS Versiyon 16 pa-
ket programi kullanild1.*® Tiroid hormonu ve selenyum se-
viyeleri tek yonlit ANOVA testi ile degerlendirildi. Wes-
tern Blot ile elde degerler igin kontrol grubu 100 kabul
edildi ve diger gruplarm kontrol grubuna gore degisimleri
hesaplandi. Elde edilen veriler Shapiro-Wilk normallik
testine gore normal dagilim gosterdiginden gruplar arasi
karsilagtirma parametrik testlerden tek 6rneklem T-testi ile
yapildi. Istatiksel anlamlilik i¢in olasilik diizeyi p<0.05
olarak kabul edildi Degerler ortalama + standart hata sek-
linde ifade edildi.

BULGULAR
Serum Tiroid Hormon Seviyeleri

Plazma T3 seviyeleri Sekil 1A’da gosterilmektedir. Tek
yonlii ANOVA testi gruplar arasinda istatistiksel olarak
anlamh farklilik gostermistir (F3.27=3.074, p=0.047).
Post hoc Tukey testinde Ptu grubuna (p=0.032) ait plazma
T3 seviyeleri kontrol grubuna anlamli derecede diisiik bu-
lunmustur. Selenyum destegi yapilan gruplar kontrol gru-

bundan farklilik géstermemistir.
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Sekil 1B, gruplarin plazma T4 seviyelerini gdstermektedir.
Tek yonlii ANOVA testi ile yapilan istatistiksel karsilag-
tirma sonucu kontrol ve deney grubu siganlarin plazma
serbest T4 seviyeleri, gruplar arasinda istatistiksel olarak

anlamli farklillk go6stermistir (F3.30=4.713, p=0.009).

Post-hoc Tukey testine goére Ptu (p=0.009), Sena
(p=0.037) ve Semet (p=0.045) gruplarinin serum T4 sevi-
yeleri kontrol grubuna gore istatistiksel olarak anlaml bir

diislis gbstermistir.

Serbest T3 (fg/ml)

Kontrol Ptu Sena Semet

0 Serbest T4 (pg/ml)
16000
14000
12000 4 * *
10000
8000 4 *
6000
4000
2000

0

Kontrol Ptu Sena Semet

Sekil 1. Gruplarin Plazma Triiyodotironin (A) ve Tiroksin (B ) Degerleri

Beyin ve Plazma Selenyum Seviyeleri

Plazma Se seviyeleri Sekil 2A’da goriilmektedir. 21 giin-
likk farkli selenyum formlarinin destegi ve Ptu ile indiikle-
nen hipotiroidizm, plazma Se seviyelerinde degisiklik
olusturmamustir (F(3.23)=0.27, p=0.846). Beyin Se sevi-
yeleri incelendiginde Tek yonlii ANOVA testi gruplar ara-

sinda istatistiksel olarak anlamli farklilik gostermistir.

(F3.22=37.260, p<0.001). Post hoc testler Semet grubu be-
yin Se seviyelerinin kontrol grubuna gore istatistiksel ola-
rak anlamli bir sekilde arttigini gostermistir (p=0.005).
Sodyum selenit destegi verilen diger Se grubunda (Sena)
beyin selenyum seviyeleri artmig ancak istatistiksel olarak

anlaml farklilik olugmamustir (p=0.06).

400 - Plazma Se Seviyeleri (ng/ml)
300 1 |
200 4
100 1
op
Kontrol Ptu Sena Sinet

300 - Beyin Se Seviyeleri (ng/gr)
*
200 4
100 A
0 J i
Kontrol Ptu Sena Semet

Sekil 2. Gruplari Plazma (A) ve Beyin (B) Selenyum Seviyeleri

Hipokampiis DIO2 ve DIO3 Enzim Seviyeleri

Gruplara ait western blot membran goriintiileri (A), hipo-
kampiis DIO2 (B) ve hipokampiis DIO3 (C) protein sevi-
yelerinin kontrol grubuna yiizdesel degisimi sekil 3” te su-
nulmaktadir. Gruplar Shapiro-Wilk normallik testine gore
normal dagilim gosterdiginden gruplar arasi karsilagtirma

parametrik testlerden tek 6rneklem T-testi ile yapilmustir.

Ptu grubu ve kontrol grubu DIO2 protein seviyeleri istatis-
tiksel olarak anlamli farklilik géstermistir (df=3, t=3.279,
p=0.046). Ptu grubu DIO2 protein seviyeleri kontrol gru-
buna gore artmistir. Sena, Semet ve kontrol grubu arasinda
istatistiksel olarak anlamli farklilik bulunmamustir. (Sena:
df=3, t=0.626, p=0.579, Semet: df=3, t=0.425, p=0.700).
DIO3 seviyeleri, Ptu grubu ve kontrol grubu arasinda ista-

tistiksel olarak anlamli farklilik gostermistir (df=3, t=-
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18.306, p<0.001). Ptu grubu DIO3 seviyeleri azalmustir.
Sena ve Semet gruplari kontrol grubundan istatistiksel ola-

rak anlamli farklilik olusturmamustir (Sena: df=3, t=-

0.686, p=0.542, Semet: df=3, t=-1.961, p=0.145). Grupla-
ri DIO2 ve DIO3 protein seviyeleri yiizdesel degisimi ra-

kamsal degerleri Tablo 1’ de verilmistir.

DiO2
300 + b 3
250 A
200 +
£
so
>80 150
(=)
o —
X 100
50 +H
@
m Kontrol O Ptu O Sena | Semet
Kontrol Ptu

DIO2

% Degisim

Sena

DiO3
140 -

120 A

100 -

80 4

60 -+

40 A

20 A

m Kontrol O Ptu O Sena | Semet

o
B

Semet

Sekil 3. Gruplarm DIO2 (A) ve DIO3 (B) Protein Seviyeleri Yiizdesel Degisim Grafigi ve Western Blot Membran Gériintiisii (C)

TARTISMA

Bu ¢alismada hipotiroidizmin indiiklenmesinde kullanilan
Ptu klinikte hipertiroidizm tedavisinde kullanilan tiyotire
tiirevi bir ilagtir. Etkisini tiroid peroksidaz inhibisyonu, di-
iyodotironin ve monoiyodotironinin birbirine baglanmasi-
nin engellenmesi ve dolasimdaki T4’tin T3’e doniigme-
sinde rol alan 5-deiyodinaz enzim inhibisyonu ile goste-
rir.1® Bu calismada, serbest T4 seviyeleri gruplar arasi kar-
stlagtirildiginda yalnizca Ptu verilen grupta (Ptu grubu),
kontrol grubuna gore istatistiksel olarak anlamli (p=0.009)
bir diislis goriilmistiir. Ptu ile birlikte Se verilen Sena ve
Semet gruplarinda diizeltici bir etki goriilmemistir. Ancak
serbest T3 diizeyleri karsilastirildiginda serbest T3 seviye-
leri Ptu grubunda kontrol grubuna gore istatistiksel olarak
anlamli seviyede (p=0.032) azalmis, Sena ve Semet grup-
larinda ise normal seviyelere donmiistiir. Se takviyesi hi-
potiroidizm olusturulmus grupta goriilen serbest T3 diisiik-
ligilinii ortadan kaldirmis ve diizeltici etki gdstermistir. Bu
sonuglar Esposito ve arkadaslarinin Hashimato hastalarina
uygulan Se takviyesinin serbest T3 diizeyini arttirirken
serbest T4 diizeylerini azalttig1 bulgusu ile uyumludur.?
Se takviyesinin serbest T4 iizerine etki gostermezken ser-
best T3 diizeyini arttirmasi selenyumun tiroid hormon sen-

tezi lizerine etkisinden ¢ok T4, T3 doniisiimiinii katalizle-

yen DIO1 enzim aktivitesini arttirmasina bagli goriinmek-
tedir. Tip 2 deiyodinaz enzimi santral sinir sistemindeki ti-
roid hormon seviyesi degisiklerine adapte olmada 6nemli
bir faktordiir. Hipotiroidi gibi beyin tiroid hormon seviye-
sinin azaldigi durumlarda T4’lin T3’e donisiimiinde rol
alan DIO2 enzimi aktivitesi artarak beyin hiicrelerini hipo-
tiroidi durumundan korumaya ¢alisir. Digaridan T3 ve T4
uygulamasi ile DIO2 mRNA seviyelerinin hizl bir sekilde
azalmasi, bu etkilerin gen transkripsiyonu ve post-translas-
yonel mekanizmalar ile gergeklestigini diistindiirmekte-
dir.! Bu galismada Ptu grubu DIO2 enzimi seviyesi kont-
rol grubuna gore istatistiksel olarak anlamli bir artig gos-
termistir. Hipotiroidi durumundaki bu artig DIO2 enzimi
tiretiminin tiroid hormonunun baskilayici etkisinden kur-
tulmasina bagli goriinmektedir. Sena ve Semet gruplarinin
DIO2 seviyeleri ile kontrol grubu arasinda istatistiksel ola-

rak anlaml farklilik bulunmamustir (p>0.05).

Tip 3 deiyodinaz fizyolojik olarak tiroid hormonlarinin
inaktivatorii konumundadir. T3 ve T4 hormonlarini i¢
halka deiyodinasyonu ile daha az aktif olan T2 ve T3’ e
cevirir.?2 DIO3iin bu rolii, hiicreleri asir1 tiroid hormonu
etkisinden korumak iizerinedir. Bu ¢aligmada Ptu grubu
DIO3 enzim seviyeleri diisiikliigii istatistiksel olarak an-
lamlihk gostermistir (p=0.001). Bu durum beyin doku-
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sunda T3 hormonunun direk etkiyle DIO3 gen transkripsi-
yonunu arttirmast ile agiklanabilir. Ancak plasentada bu
diizenlenmenin olmamasi farkli dokularda farkli mekaniz-
malarm rol oynayabilecegini diisiindiirmektedir.?® Reti-
noik asit, serum biiyiime faktorleri, dstrojen, progesteron,
TGF-b, Wnt-b katenin ve Shh/Gli gibi farkli faktorlerin
DIO3 ekspresyonunu arttirirken glukokortikoidlerin ve
biiyiime hormonunun DIO3 ekspresyonun azalttig1 gste-

rilmistir.*t

Selenyum deiyodinaz gibi selenoproteinlerin yapisinda yer
alan eser bir elementtir ve tiroid hormonlart metabolizma-
sinda 6nemli rol alir. Selenyum dogada organik ve inorga-
nik formda bulunur. Bu ¢alismada hipotiroidi olusturulan
siganlara selenyumun iki farkli formu iki farkli gruba ve-
rilmistir (Sena: Sodyum selenit, inorganik form ve Semet:
Seleno-L-metiyonin, organik form). Beyin Se seviyeleri
gruplar arasinda kiyaslandiginda Semet grubu kontrol gru-
buna gore istatistiksel olarak anlamli (p=0.005) artis gos-
termistir. Sodyum selenit verilen Sena grubu ayni artist
gostermemistir (p=0.06). Daha 6nceki c¢aligmalarimizda
her iki formun karaciger, bobrek, testis ve kalpte birikimi
kiyaslandiginda seleno-L-metiyonin sodyum selenitten
daha fazla birikim gosterdigi bulunmustur. Cesitli insan ve
hayvan ¢aligmalarinda seleno-L-metiyonin ve selenatin
barsaktan emilme oraninin selenit ve selenosisteine gore
yiiksek bulundugu bildirilmistir.?* Burada 6ne siiriilen me-
kanizma seleno-L-metiyonin ve selenatin barsaklardan
emiliminde aktif transportu kullandigi selenit ve selenosis-
teinin ise pasif transportu kullandig1 iizerinedir. Ayrica se-
leno-L-metiyonin, proteinlere metiyonin pozisyonundan
eklenerek unregiile selenyum havuzuna girerken selenit
barsaklardan absorbsiyon sirasinda selenide indirgenir ve
metabolize olmak i¢in karacigere gelir.® Seleno-L-meti-
yoninin viicutta daha iyi dagilim gostermesi proteinlerin
yapisina katilarak karacigerde metabolize olmaktan kagin-

mast ile agiklanabilir.

Caligmamizda beyin Se seviyeleri haricinde plazma Se se-
viyeleri de degerlendirilmistir. Gruplarin plazma Se sevi-
yeleri kiyaslandiginda dort grup arasinda istatistiksel ola-
rak anlamli (p>0.05) bir farklilik bulunmamstir. Litera-
tiirde gesitli Se formlarinin plazma Se seviyesi iizerine et-
kilerine bakildiginda 16 haftalik selenit uygulanmasinin

plazma Se seviyelerini arttirmadig1 gdsterilmistir.?> Ancak

ayni ¢alisma 16 haftalik seleno-L-metiyonin takviyesinin
plazma Se seviyelerini arttirdigini gdstermistir. Gruplarin
plazma Se seviyeleri arasinda farklilik bulunmamasmin
sebebi plazma Se seviyelerinin optimum diizeyde tutul-
masl igin karacigerin selenyumu glutatyon peroksidaz 1
enzimi yapisinda depolamasina yahut uygulanan selenyum
takviye siiresinin kisa olmasina bagl olabilir. Karaciger
glutatyon peroksidaz 1 enzim seviyesi 0l¢limii ve idrarla
atilan Se miktarlarimin tespiti gibi daha detayli arastirmalar

bu konunun aydinlatilmasinda faydali olacaktir.

Calismanin yetersizlikleri; tek merkezli bir ¢aligma ol-
mas1, hipokampiis selenyum seviyelerinin 6l¢iilememesi,
tiroid hormon seviyesindeki degisikliklerin néron diize-
yinde gosterilememesi ve selenyum metabolizmasina ait

literatiirdeki bilgi eksikligidir.
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Kronik Bel Agrih Bireylerde Kayropraktik Manipiilasyonu Ile Mulligan
Mobilizasyonu Tekniginin Agr1 ve Fonksiyonellik Uzerine Etkisinin

Karsilastirilmasi

Comparison of the Effect of Chiropractic Manipulation and Mulligan Mobilization

Technique on Pain and Functionality in Individuals with Chronic Low Back Pain

Emrah OZCAN Sefa Haktan HATIK2 " Demet TEKIN?

oz

Amag: Caligmanin amaci, kronik bel agrisi tanis1 almug saglik ¢aliganlarinda, kayropraktik manipiilasyon ve mulligan mobilizasyon
teknigi yontemlerinin agr1 ve fonksiyonellik iizerine etkinligini karsilagtirmaktir.

Araglar ve Yontem: Kronik bel agrili, 20-50 yaslart arasindaki (Mulligan grubu 27.70+6.57, Kayropraktik grubu 31.15+8.15) géniillii
40 birey calismaya dahil edilmistir. Tiim olgular antropometrik olarak degerlendirildikten sonra randomize olarak kayropraktik mani-
ptilasyon grubu (KMG) (n:20; 11 kadin, 9 erkek) ve mulligan mobilizasyon grubu (MMG) (n:20; 17 kadin, 3 erkek) olmak tizere 2
gruba ayrilmustir. Tedavi 6ncesinde biitiin gruplar numerik agr1 skalasi (NAS) ve Oswerty bel agris1 engellilik anketi ile degerlendiril-
migtir ve ardindan gonyometre ile kalga ve belin normal eklem hareket agikligina bakilmigtir. Haftada 2 kez, 4 hafta siiresince KMG’ye
kayropraktik manipiilasyon, MMG’ye ise mulligan mobilizasyon teknigi uygulanmistir. Katilimcilara bu uygulamalar disinda ekstra
hicbir tedavi uygulanmamustir ve ilave bir aktivite icinde bulunmamalarina 6zen gosterilmistir.

Bulgular: Tedavi 6ncesi ve sonrasi olmak tizere 2 farkli zaman diliminde yapilan testlerle uygulamalarin etkinlikleri karsilagtirilmigtir.
Antropometrik 6l¢iim degerleri agisindan gruplar arasinda bir farklilik bulunmamistir (p>0.05). Grup i¢i analiz sonuglarinda her iki
grupta biitiin degerlendirme parametrelerinde anlaml farkliliklar bulunmus olup olumlu ydnde bir iyilesme goriilmiistiir (p<0.05).
Gruplar arasi degerlendirme sonucunda ise MMG ve KMG arasinda tedavi dncesi ve sonrast degerler agisindan istatistiksel olarak
anlamli bir farklilik bulunmamustir (p>0.05).

Sonug¢: Kronik bel agris1 tedavisinde kayropraktik manipiilasyon ve mulligan mobilizasyon teknigi yontemleri arasinda basarili so-
nuglar agisindan bir iistiinlilk bulunamamugtir. Kronik bel agrili hastalarda her iki yontemin de uygun kosullara gére kullanimi kabul
goriilmektedir.

Anahtar Kelimeler: bel agrisi; fonksiyonellik; kayropraktik; kronik; mulligan mobilizasyon
ABSTRACT

Purpose: This study was to compare the effectiveness of chiropractic manipulation and mulligan mobilization on pain and functiona-
lity in health care workers diagnosed with chronic low back pain.

Material and Methods: Forty volunteers aged 20-50 years (Mulligan group (MMG) 27.70+6.57, chiropractic group (CMG) 31.15+
8.15) who were diagnosed with chronic low back pain were included in the study. All cases were randomly divided into two groups
as CMG (n:20; 11 females, 9 males) and MMG (n:20; 17 females, 3 males). All treatment groups were evaluated with a numerical
pain scale, Oswestry questionnaire, and goniometer. Chiropractic manipulation was applied to CMG and mulligan mobilization was
applied to MMG twice a week for 4 weeks. No extra application has been made other than these treatments.

Results: Evaluation was done before and after treatment. There is no difference between groups in terms of anthropometrics. (p>0.05).
In-group analysis results showed significant differences in all evaluation parameters in both groups and showed a positive improvement
(p<0.05). As a result of the intergroup evaluation, there was no statistically significant difference between MMG and CMG in terms
of pre- and post-treatment values (p>0.05).

Conclusion: There was no superiority between chiropractic manipulation and mulligan mobilization techniques in terms of successful
results in the treatment of chronic low back pain. The use of both methods according to appropriate conditions is accepted in patients
with chronic low back pain.

Keywords: back pain; chiropractic; functionality; mulligan mobilizationchronic
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GIRiS

Bel ve boyun agris1 sosyal, psikolojik ve ekonomik prob-
lemlere neden olan yaygin bir sorundur. Yetiskinlerin %15
ile %20'sinin bir yil boyunca en az bir kez, %50 ile
%80'inin ise yasam boyunca en az bir kez bel agris1 yasa-
dig1 tahmin edilmektedir.! Ug ay1 gegen bel agrilarmin
kronik bel agrisi oldugu soylenmektedir ve genellikle
omurganin pozisyonundan, disk ve vertebra dejenerasyo-
nundan, muskuloskeletal sprain ve strain gibi mekanik
problemlerden kaynaklandigi,? inflamasyon gibi altta ya-
tan bir durum ile baglantisinin olmadig diistiniilmektedir.
Bu problemde omurganin lumbosakral bolgeye ve alt ekst-
remiteye yayilabilen agrilar1 olmakta ve bundan dolay1
normal eklem hareket agikliginda azalma meydana gele-
bilmektedir.3#

Akut ve kronik bel agris1 tedavisinde farkli tedavi yontem-
leri uygulanmaktadir. Fonksiyonellikten ziyade 6zellikle
farmokolojik>® ozellikteki uygulamalar fazla sayidadir.
Ancak gilinlik yasam aktivitelerinde fonksiyonelligin de
olduk¢a 6nemli oldugu diisiincesiyle kombine tedaviler
uygulanmaya baslamistir. Bu uygulamalar arasinda karsi-
lastirmalar yapilmis, etkinlikleri ortaya konulmustur. Bir-
cok farkli uygulamanin etkinligi kanitlanmig olmakla bir-
likte 6zellikle manuel olarak yapilanlarin tedavideki basa-
rist dikkat ¢ekmektedir. Bunlardan bir tanesi, omurga {ize-
rinde diizeltmeler yaparak agrinin azaltilmasina ve fonksi-
yonelligin artisina sebep olan Kayropraktik uygulamasi-
dir. Bu uygulamanin icra edildigi Kayropraktistlik; kas is-
kelet sisteminde meydana gelen mekanik bozukluklarin
teshis, tedavi ve onlenmesi ile ilgilenen profesyonel bir
meslek olup 2001 yilinda Kayropraktik Federasyonu tara-
findan resmi tanimu yapilmistir.” Kayropraktikte kullani-
lan manipiilasyon teknigi, problemli spinal segment {ize-
rindeki “spesifik temas noktasina”, “kisa kaldirag kolu”
kullanilarak uygulanan “yiiksek hizli-diisiik amplitiidli”
(HVLA) itme manevrasidir. Diizeltici uygulamalar (ad-
justment) manuel veya mekanik olarak, aktif veya pasif
olarak da uygulanabilir.® Yine manuel olarak yapilan ve ol-
dukga sik tercih edilen yontemlerden birisi de Mulligan
mobilizasyon teknigidir. Bu yontem, eklemde hareket ki-
sitliliging, agr1 ve fonksiyonel bozukluklar: gidermek ama-
ciyla uygulanan bir tedavidir. Brain Mulligan tarafindan

gelistirilen, eklem mobilizasyonu temel alan bu tedavinin

asil amaci biyomekanigi diizeltmektir. Teknigin uygula-
nis1 ise etkilenmis eklemin fizyolojik hareketi sirasinda
uygulanan mobilizasyon yontemidir.® Bu ydnteminin te-
mel prensibine gore tiim uygulamalar agr1 olusturmadan,
kisa siirede var olan agr1y1 ortadan kaldiracak nitelikte ol-
malidir.!? Bu iki yontemin ortak noktasi uygulamalarm el
ile yapilmasi ve biyomekanik temellere dayanmasidir.
Farkliliklarina bakildiginda ise temelde kayropraktik ma-
nipiilasyon uygularken, mulligan teknigide mobilizasyon
odaklanmustir. Yani kayropraktik eklemin bozulmus veya
fizyolojik sinirmni anlik olarak geger ve eklemi manipiilas-
yon ile saglikli haline getirmeye ¢alisirken, mulligan ise
eklemin fizyolojisini gegmeden ve agriya sebep vermeden

diizeltmeye caligir.

Yapilan literatiir taramasinda, kronik bel agris1 tedavisinde
genel olarak egzersiz,%! mobilizasyon,'>!® manipiilas-
yon”!* gibi tedavi yontemleri yer almaktadir ve bu yon-
temlerin karsilagtirmasi yapilmaktadir. Ancak kayroprak-
tik manipiilasyon ve mulligan mobilizasyon teknigi yon-
temlerini karsilastiran ¢aligmalar bulunmamakta olup do-
layisiyla bu uygulamalarin hastalarda olusturdugu etkile-
rin birbirlerine olan istiinliigi bilinmemektedir. Bu ne-
denle caligmamizda; kronik bel agrili saglik ¢alisanlarinda

bu iki yontemin etkinligi test edilmistir.
ARACLAR ve YONTEM

Caligma Helsinki Deklarasyonu Prensipleri’ ne uygun ola-
rak planlanip, yapilabilmesi i¢in Acibadem Mehmet Ali
Aydmlar Universitesi Tibbi Arastirmalar Etik Ku-
rulu’ndan 07.03.2019 tarihinde, 2019-5/17 karar numarasi
ile onay almmustir. On ve son test modelini iceren klinik

bir calismadir.

Calisma Ozel Acibadem Atakent Hastanesi Fizik Tedavi
ve Rehabilitasyon Poliklinigi’ne gelen ve bir hekim tara-
findan kronik bel agris1 tanis1 konulmus 20-50 yaglari ara-
sindaki 40 hasta ile yapilmistir. Uygulamalar hekim goze-
timinde ve hastane ortaminda, bu konuda Kayropraktik
(Tezli) Yiiksek Lisan egitimini tamamlamis ve Uluslara-
rast Gegerli Mulligan Mobilizasyon teknigi sertifikasina
sahip uzman bir fizyoterapist tarafindan uygulanmis ve

hastalar degerlendirilmistir.
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Calismaya dahil edilme kriterleri; 20-50 yas arasinda sag-
lik ¢alisan1 olmak, kronik bel agrisi tanis1 almis olmak ve
caligmaya katilmaya goniillii olmaktir. Bel agrisina yone-
lik son 3 ay igerisinde operasyon, enjeksiyon vb. tedavi
oykiisti olanlar, bir tedavi veya ilag vb. protokoliine devam
edenler, herhangi bir spor aktivitesi yapanlar, gebeler, kar-
diyopulmoner, nérolojik, ortopedik ya da psikolojik hasta-

l1g1 olanlar ise ¢alisma disinda tutulmusgtur.

Dahil edilme ve dislanma kriterlerine uygun olan Kronik
Bel Agrist tanisi almis saglik calisanlart bu galigmaya da-
hil edilmistir. Tiim katilimcilara ¢aligmanin amaci ve yon-
temi hakkinda detayli olarak bilgi verilmis ve gonilli
onam formu imzalatilmigtir. Ardindan tam randomizasyon

yontemi ile tiim katilimcilar 2 gruba ayrilmigtir.

Gruplar; Kayropraktik Manipiilasyon Grubu (KMG)
(n:20; 11 kadin, 9 erkek) ve Mulligan Mobilizasyon Grubu
(MMG) (n:20; 17 kadin, 3 erkek) olarak belirlenmistir. Te-
davi 6ncesinde biitiin tedavi gruplari numerik agr1 skalast
(NAS) ve Oswerty bel agr1 engellilik anketi degerlendiril-
mistir ve gonyometre ile kalca ve belin normal eklem ha-
reket agikligi 6l¢iilmiistiir. Haftada 2 kez 4 hafta siiresinde
KMG’ye Kayropraktik manipiilasyon, MMG’ye ise Mul-
ligan mobilizasyon teknigi uygulanmistir. Diversified Leg
Check testi ile manipiilasyon uygulanacak alanlar tespit
edilmigtir (KMG; sag taraf 10 kisi, sol taraf 10 kisi / MMG;
sag taraf 10 kisi, sol taraf 10 kisi). Katilimeilara bu uygu-
lamalar disinda ekstra higbir tedavi uygulanmamis olup
herhangi ilave bir aktivite i¢inde bulunmamalarina 6zen
gosterilmigtir. Tedavi protokoliiniin sonunda hasta tekrar

degerlendirilerek caligma sonuglandirilmistir.

Mulligan Mobilizasyon ve Kayropratik Manipiilasyon ola-
rak 2’ye ayrilan gruplarin tim 6l¢iimleri degerlendirmele-

rinin hem grup ig¢inde hem de gruplar arasinda zamana

Tablo 1. Tedavi gruplarinin demografik 6zellikleri

gore farklilik gosterip gostermedigi incelenmistir. Calis-
mada sag veya sol taraftan tedavi alanlarda tedavi 6ncesi
ve sonrasi arasindaki farklara da yapilan analizlerde yer

verilmistir.

istatistiksek Analiz

Tamimlayici istatistikler say1, standart sapma ve ortalama
seklide Ozetlenmistir. Normallik varsayimlart Shapiro
Wils testi ile degerlendirilmis ve karsilanmadig i¢in non-
parametrik testler uygulanmistir. Gruplar arasi karsilas-
tirma yapilirken Mann Whitney U testi, grup ici karsilas-
tirmada ise Wilcoxon Rank testleri kullanilmistir. Calig-
mada verilerin degerlendirilmesi igin SPSS 25.0 paket
programi (SPSS Inc., Chicago, IL) kullanilmigtir ve an-
lamlilik degeri p<0.05 olarak kabul edilmistir.

BULGULAR

Caligmada yer alan 2 gruba ait demografik bulgular Tablo
1’de gosterilmigtir. Bulgulara gore; Mulligan grubunun
yas ortalamasi 27.70+6.57 yil; Kayropraktik grubunun
31.1548.15 yil (p=0.115), Mulligan grubunun boy ortala-
mast  164.75+£7.76 cm; Kayropraktik  grubunun
168.95£9.63 cm (p=0.193), Mulligan grubunun viicut
agirliklart ortalamasi 64.25+15.23 kg; Kayropraktik gru-
bunun 70.35+14.12 kg (p=0.072) (p=0.072), Mulligan gru-
bunun viicut kitle indeksi ortalamasi 23.56+4.29 kg/m?;
Kayropraktik grubunun 24.51£3.19 kg/m?’dir (p=0.133)

olarak tespit edilmistir.

Her iki grupta da 10 katilimciya sagdan, 10 katilimciya
soldan uygulama yapilmistir. Gruplar arasinda yas, boy
uzunlugu, viicut agirligi, viicut kitle endeksi agisindan is-
tatistiksel olarak anlamli farkliliklar bulunmamistir

(p>0.05) (Tablo 1).

. Mann Whitne Z
Ortalama = SS (Min-Maks) Tt Y Degeri degeri
PEMEILTEET Mulligan Tedavi Grubu Kayropraktik Tedavi
(n:20) Grubu (n:20)
27.706.57 31.1548.15
Yas (yil) 21.42) (2045) 142.00 -1.58 0.115
. 164.75+7.76 168.95+9.63
Boy uzunlugu (cm) (150-179) (153-186) 152.00 -1.30 0.193
Viicut agirhig1 (k) 64('53_*1]2%')23 70('5335_?0‘;)1 2 13350 -1.80 0.072
Viicut kitle endeksi (kg/m2) 23('1553‘:3')29 24('15;_1331')19 14450 -1.50 0.133

*p<0.05; **p<0.01; ***p<0.001
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Mulligan grubunda sagdan ve soldan tedavi alanlarda NAS
skorlar1 (p<0.001) ve Oswerty Bel Agris1 Engellilik Skoru
(p<0.001) olgiimleri analiz edilmistir ve tedavi sonrasi
skorlar, tedavi Oncesine gore istatistiksel olarak anlaml

diizeyde diismistiir (p<0.001) (Tablo 2).

Kayropraktik Manipiilasyon grubunda, NAS skorlar
(p<0.001) ve Oswerty Bel Agris1 Engellilik Skoru
(p<0.001) dlgtimleri incelendiginde; tedavi sonrasi skorlar,
tedavi Oncesi skorlara gore istatistiksel olarak anlamli dii-

zeyde diismiistiir (p<0.001) (Tablo 2).

Tablo 2. Numerik Agr Skalasi (NAS), Oswerty Bel Agrist Engellilik Skoru ve Bel NEH parametrelerinin 6n ve son test degerlendirmeleri-

nin grup i¢i ve gruplar arasi karsilagtirmalar

Mann
Ortalama + SS / (Min-Maks) Whitney  Z Degeri  p Degeri
Parametreler U Degeri
Mulligan Kayropraktik
Mobilizasyon Manipiilasyon
Tedavi Grubu Tedavi Grubu
L TO 5.081.52/(3-9) 5.1£0.91(4-7) 188500  -0.327 0.743"
Numerik Agri Skalasi (NAS)
TS 2.88+1.9/(0-6) 2.3+0.98(1-4) 175.500 -0.675 0.500™
Grup Igi Farklilik P degeri <0.001™" <0.001™"
. . TO 29.4+11.93/(8-52) 30.5+10.82(10-48) 191.500 -0.231 0.818™
Oswerty Bel Agrist Engellilik Skoru
TS 15.4+9.76/(0-34) 14.75+10.47(3-40) 185.000 -0.407 0.684™
Grup I¢i Farkhihk P degeri <0.001™"" <0.001™""
) TO 84.7+8.66/(60-90)  79.55+11.44(55-95)  143.000  -1.626 0.104"
Bel Fleksiyon (°) N
TS 89.75+6.78/(70-110) 85.0+8.27(60-95) 134.000 -2.057 0.040™
Grup Igi Farklilik P degeri 0.011™ 0.003™v
. 0 TO 22.05+7.5/(5-35) 22.05+6.0(10-30) 199.500 -0.014 0.989™
Bel Ekstansiyon (°) .
TS 25.55+7.84/(10-35) 30.35+5.31(20-35) 126.500 -2.049 0.040™
Grup Igi Farklilik P degeri 0.002"v <0.001™"
‘ § TO 31.148.03/(20-40)  30.4+7.88(15-40)  188.000  -0.330 0.741"
Bel Lateral Fleksiyon Sag (°)
TS 34.65+6.75/(20-40) 36.05+5.53(20-40) 182.500 -0.515 0.607™
Grup I¢i Farklihk P degeri 0.005™w 0.001™w
. 0 TO 32.2+5.85/(23-40) 30.85+6.52(20-40 ) 170.500 -0.819 0.413"
Bel Lateral Fleksiyon Sol (°)
TS 34.6544.45/(30-40)  35.5+4.88(25-40) 176500  -0.668 0.504™
Grup Igi Farklilik P degeri 0.011™ 0.003"v

*p<0.05; **p<0.01; ***p<0.001, TO: Tedavi 6ncesi, TS: Tedavi sonrasi, NEH: Normal eklem hareketi, w: Wilcoxon Rank test, m: Mann Whit-ney U test)

Tim grupta kalga bolgesi NEH parametreleri incelendi-
ginde ise; hem sag tarafta fleksiyon (MMG; p=0.017,
KMG; p=0.005), ekstansiyon (KMG; p=0.020) ,abdiiksi-
yon (MMG; p=0.003), internal rotasyon (MMG; p=0.002,
KMG; p=0.002) ve eksternal rotasyon (MMG; p=0.001,
KMG; p=0.001) hem sol tarafta fleksiyon (MMG;
p=0.026, KMG; p=0.003), ekstansiyon (KMG; p=0.046)
,abdiiksiyon (MMG; p=0.024), internal rotasyon (MMG;
p=0.005,KMG; p=0.001) ve eksternal rotasyon (MMG;
p=0.007, KMG; p<0.001) degerleri tedavi 6ncesine gore
tedavi sonrasinda istatistiksel olarak anlamli diizeyde art-

mistir (p<0.05; p<0.01; p<0.001) (Tablo 3).

Tiim grubun bel bolgesi NEH 6l¢iim (MMG fleksiyon;
p=0.011, ekstansiyon; p=0.002, sag lateral fleksiyon;
p=0.005, sol lateral fleksiyon; p=0.011) (KMG fleksiyon;
p=0.003, ekstansiyon; p<0.001, sag lateral fleksiyon;
p=0.001, sol lateral fleksiyon; p=0.003) parametreleri in-

celendiginde tedavi sonrasi dlglimler, tedavi 6ncesi 6lgtim-
lerine gore istatistiksel olarak anlamli diizeyde artmuistir
(p<0.05; p<0.01; p<0.001) (Tablo 2). Kalca bolgesi NEH
parametreleri incelendiginde de; hem sag hem de sol ta-
rafta Kalca Fleksiyon (p=0.731, p=0.502), Kal¢a Ekstan-
siyon (p=0.999, p=0.999), Kalca Internal Rotasyon
(p=0.526, p=0.526) ve Kalca Eksternal Rotasyon
(p=0.792, p=0.639) degerleri tedavi 6ncesine gore tedavi

sonrasinda istatistiksel olarak anlamli diizeyde artmustir

(p<0.05; p<0.01; p<0.001) (Tablo 3).

iki grup arasinda yapilan analizlerde bel fleksiyon
(p=0.040) ve ekstansiyon (p=0.040) NEH ol¢iim sonugla-
rinin arasinda tedavi sonrast degerlerinde istatistiksel ola-
rak anlamli bir farklilik bulunmaktadir (p<0.05) (Tablo 3).
Mulligan Mobilizasyon tedavi grubunun bel fleksiyon
(p=0.011) NEH degeri
(p=0.003) gruba goére anlamli derecede yiiksektir (p<0.05;

Kayropraktik Manipiilasyon

p<0.01). Bel ekstansiyon NEH degeri ise Kayropraktik

58



Kronik bel agrisinda kayropraktik ile mulligan mobilizasyonu tekniginin karsilastirilmasi

Ozcan ve ark.

Manipiilasyon (p<0.001) grubunda Mulligan Mobilizas-
yon (p=0.002) grubuna gore anlamli derecede yiiksek bu-
lunmustur (p<0.01; p<0.001). iki grup arasinda diger pa-

rametrelerde tedavi Oncesi ve sonrasi degerlerde istatistik-

sel olarak anlamli bir farklilik bulunmamaktadir (p>0.05)
(Tablo 3).

Tablo 3. Sag ve Sol Kalga NEH parametrelerinin 6n ve son test degerlendirmelerinin grup i¢i ve gruplar arasi karsilagtirmalari

Mann p
Ortalama + SS (Min-Maks Whitne! o o
Parametre- ™ ) U Dege}',i Degeri Degeri
ler
Mulligan Tedavi Kayropraktik Tedavi
Grubu Grubu
. TO 104+13.44/(80-125) 102.05+14.2/(75-125)  180.500 -0.533 0.594™
Kalga Fleksiyon (°)
TS 108.25+11.62/(80-125)  109.45+11.57/(80-125) 187.500 -0.344 0.731"
Grup I¢i Farklilik P degeri 0.017™" 0.005™"
. TO 9.3+1.3/(5-10) 9.05+1.36/(5-10) 177500 -0.725 0.468™
Kalga Ekstansiyon (°)
TS 9.8+0.62/(8-10) 9.8+0.62/(8-10) 200.000 0.000 1.000"
Grup I¢i Farklilik P degeri 0.066" 0.020™
o TO 35.55+6.26/(25-45) 38.65+4.83/(25-45) 140500 -.1674 0.094"
Kalga Abdiiksiyon (°)
TS 40.3+3.73/(35-45) 40.15+4.34/25-45) 192500 -0.225 0.822"
Grup Igi Farklihk P degeri 0.003™" 0.066"
Sag Kalga ..
. TO 10.0+0.0/(10-10) 10.0+0.0/(10-10) 200.000 0.000 1.000™
Kalga Addiiksiyon (°)
TS 10.0+0.0/(10-10) 10.0+0.0/(10-10) 200.000 0.000 1.000™
Grup Igi Farklihk P degeri 0.999% 0.999%
. TO 34.85+7.67/(20-45) 33.25+8.34/(15-45) 180.000 -0.549 0.583™
Kalga Internal Rotasyon (°)
TS 37.4+7.1/(25-45) 37.24+6.79/(23-45) 194500 -0.152 0.879™
Grup I¢i Farklilik P degeri 0.002™" 0.002"w
TO 2946.36/(20-40) 29.3+7.47/(14-40) 191500 -0.234 0.815™
Kalga Eksternal Rotasyon (°)
TS 35.9+5.32/(30-45) 35.05+6.82/(20-45) 190.500 -0.263 0.792™
Grup I¢i Farklilik P degeri 0.001™" 0.001™"
. TO 107.4+12.14/(88-125) 97.3+15.77/(60-115) 130.500 -1.891 0.059™
Kalga Fleksiyon (°)
TS 110.75410.17/(90-125)  107.65+12.03/(75-125) 175500 -0.671 0.502"
Grup I¢i Farklilik P degeri 0.026™ 0.003™w
, TO 9.4+1.57/(5-10) 9.6+0.8/(8-10) 194000 -0.246 0.806™
Kalga Ekstansiyon (°)
TS 10.0+0.0/(10-10) 10.0+0.0/(10-10) 200.000 0.000 1.000™
Grup I¢i Farklilik P degeri 0.102% 0.046™
, TO 34.75:638/ (25-45)  37.75:638/(25-45) 144500 -1564 0.118"
Kalga Abdiiksiyon (°)
TS 37.25+5.73 / (25-45) 39.25+5.45 / (25-45) 157.000 -1.252 0.211"
Grup I¢i Farklilik P degeri 0.024"™ 0.083"
Sol Kalga ..
, TO 10.0£0.0/(10-10) 10.0£0.0/(10-10)  200.000 0.000 1.000"
Kalga Addiiksiyon (°)
TS 10.0+0.0/(10-10) 10.0+0.07(10-10) 200.000 0.000 1.000™
Grup I¢i Farklilik P degeri 0.999% 0.999%
. TO 34.55+8.49/(20-45) 30.45+9.47/(14-45) 150.000 -1.371 0.170"
Kalga Internal Rotasyon (°)
TS 38+6.27/(25-45) 36.9+6.32/(25-45)  177.000 -0.635 0.526"
Grup l¢i Farkhihk P degeri 0.005™" 0.001™"
TO 30.246.88/(20-45) 29.7548.91/(15-45) 194500 -0.151 0.880"
Kalga Eksternal Rotasyon (°)
TS 33.5:6.3/(25-45) 34.05:7.46/20-45)  183.000 -0.469 0.639"
Grup I¢i Farklilik P degeri 0.007™" <0.001™""

*p<0.05; **p<0.01; ***p<0.001 , TO: Tedavi 6ncesi, TS: Tedavi sonrasi, NEH: Normal eklem hareketi, w: Wilcoxon Rank test, m: Mann Whit-ney U tesi

TARTISMA

Kronik bel agrili bireylerde Kayropraktik Manipiilasyonu
(KM) ile Mulligan Mobilizasyonu Tekniginin (MMT) agr1
ve fonksiyonellik tizerine etkisini karsilastirmak amaciyla

yapilan bu g¢alismanin sonucunda her iki yontemin de

olumlu etkileri oldugu ortaya konulmustur. iki uygulama
arasinda etkinlik agisindan istatistik olarak fark bulunama-
mis ve kullanim kolayligina gore her iki yontemin de ter-
cih edilebilecegi sonucuna varilmistir. Bulunan temel so-
nuglardan biri; KM uygulamasinin NAS (Numerik Agri
Skalas1), OBEA (Oswerty Bel Agrist Engellik Anketi), bel
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bolgesi fleksiyon, ekstansiyon, lateral fleksiyon NEH
(Normal Eklem Hareket) agiklig1 yani sira, sag-sol kalca
fleksiyon, abduksiyon, internal ve eksternal rotasyon NEH
acikliginda anlamli derecede bir iyilesme saglamis olma-
sidir. Digeri ise MMT uygulamasinin NAS, OBEA, bel
bolgesi fleksiyon, ekstansiyon, lateral fleksiyon NEH acik-
ig1 ile kalga fleksiyon, ekstansiyon, internal ve eksternal

rotasyon NEH acikliginda artis olusturmasidir.

Bel agris1 yasam kalitesini etkileyen, giinliik yasamda ba-
gimsizlig1 azaltan en belirgin agrilardan birisidir. Litera-
tiirde kronik bel agris1 tedavisinde basarili birgok yontem
bulunmaktadir. Yapilan uygulamalarda 6zellikle egzersiz
kombini ile ¢aligmalar yapilmig ve etkinligi ortaya konul-
mustur. Kankaanpaa ve arkadaslarinin randomize kont-
rollii olarak yaptig1 caligmada 12 aylik takip siiresinin so-
nunda egzersiz programina dahil olanlarin agri ve engelli-
lik derecesi skorlar1 yartya inerken, masaj uygulanan kont-
rol grubunda skor agisindan bir degisiklik olmadig1 goriil-
miistiir.!* Heymans ve arkadaslar1 bel okulunun etkinligini
degerlendirdigi cochrane incelemesinde, kisa vadede diger
tedavi yontemlerine gore daha iyi sonuglar sagladigina yo-
nelik orta derecede kanitlar bulmustur.® Van Tulder ve ar-
kadaslarmin akut ve kronik bel agrili hastalarda konserva-
tif tedavi yontemlerini igeren sistematik derlemesinde, ma-
nipiilasyonun ve egzersizin kisa vadedeki etkilerine dair
giiclii kanitlar bulunmustur.® Wenban ve arkadaslarmin
yapmis oldugu calismada, kronik bel agrili hastalarda kay-
ropraktik manipiilasyonun yagam kalitesinde iyilesme sag-
ladig1 ve spinal fonksiyonlarda artisa isaret eden belirtiler
oldugu goriilmiistiir.’® Calismamizda da egzersiz uygula-
masinin etkinligi yeterince ortaya konuldugu diisiincesiyle
spesifik Kayropraktik Manipiilasyon ve Mulligan Mobili-

zasyon tekniginin etkinligi aragtirllmustir.

Moseley’in kronik bel agrisinda manuel terapi, egzersiz ve
hasta egitimini karsilastirdig1 ¢alismasinda, hastalar1 de-
gerlendirmek i¢in numerik agr skalasi ve Roland Morris
engellilik anketi kullamlmstir.'” Niagara ve Manchi-
kanti’nin kronik bel agrisinin tedavisinde floroskopik kau-
dal epidural enjeksiyonlarin esdegerliligini arastiran calis-
masi, Oswerty bel agris1 engellilik anketi ve numerik agr1
skalast ile degerlendirilmistir.*® Kronik bel agrisinda yo-
ganin etkinligini inceleyen bir ¢alismada, hastalar deger-

lendirmek igin viziiel analog skalasi, Oswerty bel agrisi

engellilik anketi ve Beck depresyon &lgegi kullanmistir.*®
Akut ve kronik bel agrisi olan hastalarda lomber lordoz de-
recesinin degerlendirildigi bir baska ¢alismada ise radyo-
lojik yontemler ile normal eklem hareketi agis1 incelenmisg-
tir.20 Bizim calismamizda da giincel literatiirde oldugu gibi
kronik bel agrisinin tedavisinde kullanilan yontemlerin
agr1 ve fonksiyonellik {izerine etkisini degerlendiren ben-

zer analiz yontemleri segilmistir.

Kronik bel agrili hastalarda randomize kontrollii bir ¢alis-
mada; spinal manipiilasyon teknigi, motor kontrol ve genel
egzersizlerin etkinligini karsilagtirilirmistir. Motor kontrol
ve genel egzersiz gruplarina 4’er hafta, haftada 3 giin dii-
zenli egzersiz uygulanmistir. Spinal manipiilasyon gru-
buna ise ek bir tedavi uygulanmadan yalinizca 12 seans
HVLA yontemi ile manipiilasyon yapilmustir. Ancak bu
grupta bazi hastalara 12 seanstan daha az uygulama yapil-
mustir ¢linkii daha erken siirecte tamamen iyilesme goz-
lemlenmistir.?* Bu durum 12 seanstan daha az spinal ma-
niplilasyon yapilan hastalarda da iyilesme goriildiigiiniin
bir gostergesidir. Subakut veya kronik bel agrist olan 55
yas ve lizeri yetiskinler igin farkli 2 tiirdeki spinal manipii-
lasyonu tekniginin ve minimal konservatif tedavi yontem-
lerinin karsilagtirildigi bir bagka randomize kontrollii ¢a-
lismada, manipiilasyon gruplarina 4 haftalik uygulama ya-
pilmistir.?? Mulligan Mobilizasyon teknigini ve diisiik se-
viye lazer tedavisinin kronik bel agrili hastalarda fiziksel
engellilik, agr1 ve normal eklem hareket araligi izerindeki
etkilerini aragtiran bir randomize kontrollii pilot calig-
mada, 4 haftalik bir tedavi ve degerlendirme protokolil
kullanilmistir.?® Kronik bel agris1 kaynakli disfonksiyon
tedavisinde kullanilan Mulligan ve Maitland mobilizasyon
yontemlerini viziiel analog skala ve normal eklem hareket
aciklig1 diizeyi ile karsilastiran bir ¢alismada 12 seanstan
olugan 4 haftalik bir tedavi protokoliinii izlenmistir.?* Bi-
zim c¢alismamizda da literatiirde yer alan protokollerdeki
tedavi seans ve siirelerine benzer uygulamalar kullanilmig

ve olumlu sonuglara ulagilmistir.

Cecchi ve arkadaslarinin yaptig1 randomize kontrollii ¢a-
lismaya 210 kronik bel agrili hasta dahil edilmistir. Calis-
mada kayropraktik manipiilasyonun, bel okulu ve bireysel
egzersiz programina gore yakin ve uzak donemde daha
fazla oranda fonksiyonel iyilesme ve agrida azalma sagla-

digin1 géstermiglerdir.?> Wilkey ve arkadaslari, kronik bel
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agrisinda uygulanan kayropraktik manipiilasyonun tedavi
stiresince yaralanma oranlarinda ve hissedilen agrinin
azaltilmasinda etkili olabilecegini gostermislerdir.* Bizim
caligmamizda da 4 hafta boyunca, haftada 2 kez KM yapi-
lan ¢alisma grubunda hem tiim grup analizinde hem de
sagdan veya soldan tedavi alanlar ayriminda NAS, OBAE
ve NEH skorlarinda olumlu etkiler elde edilmis olup, so-

nuglarn literatiirli destekledigi goriilmiistiir.

Hussein ve arkadaglari rastgele iki gruba ayirdiklar: kronik
bel agrili hastalara, her gruba geleneksel fizyoterapi prog-
ram1 uygulayip gruplardan birine ek olarak Mulligan mo-
bilizasyon teknigi uygulamiglardir. Mobilizasyon gru-
bunda diger gruba gore agr1 ve fonksiyonellik agisindan
daha iyi sonuglar elde edilmistir.}® Hidalgo ve arkadaslari,
plasebo kontrol yaptigi ¢alismada mulligan tekniginin spe-
sifik olmayan kronik bel agril1 hastalarda hareket agikligi,
agr1 ve fonksiyonellik i¢in kinematik algoritmalar izerinde
kisa vadeli olumlu bir etkiye sahip olduguna dair kanitlar
gOstermistir.?® Waggar ve arkadaslarinin Mckenzie eks-
tansiyon egzersizleri ile mulligan mobilizasyon teknigini
karsilattirdigir ¢alismada kronik mekanik bel agrisinda
McKenzie ekstansiyon egzersizlerinin agr1 ve engellilik
yonetiminde Mulligan'a gére daha etkili oldugu bulunmus-
tur. Ancak bel eklem hareket agikliginin erken siirecte ka-
zanilmasinda Mulligan tekniginin McKenize ekstansiyon
egzersizlerine gore daha basarili ortaya konulmustur.?’ Bi-
zim ¢aligmamizda da 4 hafta boyunca, haftada 2 kez MMT
uygulanan grupta NAS, OBAE ve NEH agisindan olumlu
sonuglar goriilmiis olup, Hidalgo, Hall ve Waggar’ n yap-

tig1 ¢alismalarla benzerlik igermektedir.

Bronfort ve arkadaglari, bel ve boyun agrisinda spinal ma-
nipiilasyon ve mobilizasyon tekniklerinin karsilastirildigi
kanita dayali sistematik bir derleme yapmuslardir. Akut bel
agrisinda spinal manipiilasyonun ve mobilizasyonun kisa
dalga diatermine gore kisa slirede daha basarili oldugu ve-
risine ulagilmistir. Kronik bel agrisinda ise manipiilasyon
ve mobilizasyon tekniklerinin kisa siirede plasebo, uzun
stirede ise klasik fizik tedavi uygulamalarina gore daha et-
kili olduguna dair orta diizeyde kanitlara ulagmislardir.?®
Calismamizda ise KM ile MMT’i karsilastirdigimizda
NAS, OBAE, bel bolgesi NEH, kalca fleksiyon, internal

ve eksternal rotasyon NEH degerlerinde, kronik bel agri-

sinda basar1l1 olan bu iki yontem arasinda bir farklilik bu-
lunamamustir. Her iki grupta da basarili sonuglarin elde
edilmesi ve gruplardan elde edilen tedavi 6ncesi ve tedavi
sonrasi parametrelerin birbirine yakin olmasindan dolay1
bu iki tedavi yontemi arasinda bir iistiinliik s6z konusu de-

gildir.

Yapilan tedaviler sonucunda hastanin bel agrisina sebep
olan biyomekanik problemde uygulayici tarafindan dina-
mik ve statik palpasyon analizleri ve diversfield leg chech
test yontemi ile bir diizelme meydana geldigi belirlenmis-
tir. Her iki tedavi yonteminde de bu diizelme sayesinde ag-
rida azalma meydana gelmistir. Agrinin azalmasi ile giin-
lik yasam aktivitesinde bagimsizlik artmig, hastanin
OBEA skorlar1 olumlu yonde etkilenmistir. Agr1 ve biyo-
mekanik bozukluk nedeniyle hastalarin kisitli olan bel ve
kalga bolgesi NEH aciklig1 degerleri tedavi sonucunda iyi-

lesme gostermistir.

Calismamizda yer alan her iki yontem de literatiirde farkli
aragtirmalarda kullanilmis ve belirtilen siirelerde kronik
bel agrili hastalarda olumlu sonuglar ortaya koymustur.
Her iki yontemin bir arada kullanildig1 bir karsilagtirma ¢a-
lismasinin olmamast nedeniyle tasarladigimiz bu calig-
mada, ayr1 ayr iki yontem de kronik bel agrili hastalarda
agri, fonksiyonellik ve bel-kalga NEH parametrelerinde
olumlu etkilere sahip oldugunu gdstermistir. Bu olumlu
sonuglarin her iki yontemin de kinematik ve biyomekanik
bozuklugu diizeltici etkiye sahip olmasindan ve ¢aligma-
mizda literatiirle benzer protokollerin tercih edilmesinden

kaynaklandig1 diisiincesindeyiz.

Calismamizda gruplarin homojen olmasi ve sadece iki
yontemin karsilagtirilmasi giiglii yonleri arasinda yer al-
maktadir. Literatiirde kronik bel agrisi olan kisilerde her
iki yontemin de izole olarak uygulandig1 ve etkinliginin
arastirildigi ilk ¢alismadir. Tedavi programinin kisa bir sii-
rede tamamlanmasi ve cinsiyet ayriminin yapilabilmesi
icin yeteri kadar katilimer sayisinin olmamasi ¢alismami-

zin limitasyonudur.

Kronik bel agrisina yonelik 4 hafta boyunca, haftada 2 kez
uygulanan kayropraktik manipiilasyon ve mulligan mobi-
lizasyon teknigi yontemlerinin etkinligini karsilastiran ¢a-

lismamizda her iki yontem de kendi iglerinde agrida
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azalmaya neden olmus, giinliik yasam aktivitelerinde iyi-
lesme saglamis ve bel fleksiyon, ekstansiyon, lateral flek-
siyon, kalca fleksiyon, internal ve eksternal rotasyon de-
gerlerinde artisa neden olmustur. Gruplar arasi yapilan
karsilagtirmalarda ise; agrida azalma degerinde, eklem ha-
reket agiklig1 derecelerinde ve giinliik yasam aktivitelerin-
deki artigta her iki tedavi yontemi arasinda bir iistiinliik bu-
lunamamuistir. Tedavisi siiresinin ve olgu sayisinin arttiril-
mast ayrica farkli 6l¢iim parametrelerinin de caligmaya da-
hil edilmesi ile litaretiire katki saglayacak yeni galigmala-

rin olusturulmasini temenni ederiz.
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Hysteroscopic Evaluation of Chronic Endometritis Incidence in Unexplained

Infertile Women with Recurrent Implantation Failure: Six Years Experience

Tekrarlayan implantasyon Basarisizhgi Olan Aciklanamayan infertilite Olgularinda
Kronik Endometrit Sikhginin Histeroskopik Olarak Degerlendirilmesi:
Alt1 Yillik Deneyim

Nur DOKUZEYLUL GUNGOR" ' Tugba GURBUZ* " Arzu YURCPP

oz

Amag: Tekrarlayan implantasyon basarisizligi (TIB) olan agiklanamayan infertilite olgularinda histeroskopik kronik endometrit (KE)
insidansinin degerlendirilmesi.

Araclar ve Yontem: Bu kesitsel retrospektif ¢alismaya, Ocak 2014-Agustos 2020 tarihleri arasinda hastanemizin tiip bebek klinigine
basvurmus olan 529 katilimei dahil edilmistir. Katilimeilarin yaslar1 18-39 araliginda degismektedir. Katilimeilar, TIB olan aciklana-
mayan infertil olgulari (Grup:1; n:187) ve TIB olmayan agiklanamayan infertil olgular1 (Grup:2; n:342) olmak iizere iki gruba
ayrilmstir.

Bulgular: Kadinlarin ortalama yas1 31.6 £5.1 olup, katilimeilara ait ortalama viicut kitle indeksi (VKT) 24.6 +£2.5 olarak hesaplanmustir.
Histeroskopik bulgular ise su sekildedir: 14 katihmcida (%2.6) kronik endometritis, 19 katilimcida (%3.6) polip bulunurken,
katilimerlarin 496'sinda (%93.8) patolojik bulguya rastlanmamustir. iki grup arasinda yas, VKI, AMH seviyesi, toplam gonadotropin
dozu, stimiilasyon siiresi, kazanilan 00sit sayisi, MIl ve PN bakimindan istatiksel olarak anlamli farklilik bulunmadigi goriilmiigtiir.
Yine, iki grup arasinda, infertilite tipi (p=0.09) ve sigara kullanim1 (p=0.5) bakimindan istatistiksel olarak anlamli bir fark bulun-
mamaktadir. Ancak test sayis1 bakimindan iki grup arasinda istatistiksel olarak anlamli bir farklilik (p=0.000) tespit edilmistir. Ayrica,
iki grup arasinda KE (p=0.1) ve polip (p=0.8) bakimindan istatistiksel olarak anlaml: farklilik bulunmamis olup, endometriyal patoloji
varligi bakimindan iki grup arasinda istatistiksel olarak anlaml farklilik (p<0.001) s6z konusudur.

Sonu¢: Bu calisma, TIB olan kadinlarin daha yiiksek KE insidansina sahip olmadigim, fakat bu hasta gruplarinda endometriyal
patolojilerin sayisinin arttigim ortaya koymustur. Bundan dolayi, agiklanamayan infertilitesi olan TiB hastalarinda histeroskopi islemi-
nin yapilmasi gerekmektedir.

Anahtar Kelimeler: agiklanamayan infertilite; histerokopi; kronik endometritis; tekrarlayan implantasyon basarisizlig
ABSTRACT

Purpose: To evaluate histeroscopically-proved chronic endometritis (CE) incidence in unexplained infertility cases with recurrent
implantation failure (RIF).

Materials and Methods: This cross-sectional retrospective study was done on 529 participants who attended our hospital's infertility
clinic from January 2014 to August 2020. The participants were at the age of 18-39 years. We divided the subjects into two groups,
i.e., unexplained infertile patients with RIF (Group:1; n:187) and unexplained infertile patients without RIF (Group:2; n:342).
Results: The women had a mean age of 31.6 +5.1 years. Hysteroscopic findings were as follows:14 (2.6%) had chronic endometritis,
19 (3.6%) had polyps, and 496 (93.8%) had no pathological findings. Age, BMI, AMH level, total dose of gonadotropin, duration of
stimulation, number of retrieved oocytes, Metaphase Il (MI1), and Pronucleus (PN) showed no significant difference between the two
groups. Also, infertility type (P=0.09) and smoking(P=0.5) were not statistically different between the two groups. In addition, the two
groups showed no statistically significant difference in polyps (p=0.8) and CE (p=0.1), while the two groups showed a statistically
significant difference in endometrial pathology (p<0.001).

Conclusion: In this study, it was shown that those with RIF did not show a higher incidence of CE, but endometrial pathologies were
increased in this group of patients. So hysteroscopy should be done in RIF patients with unexplained infertility.

Keywords: chronic endometritis; hysteroscopy; recurrent implantation failure; unexplained infertility
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INTRODUCTION

Endometrium undergoes cyclical changes every month as
aunique tissue resulting in proliferation, menstruation, and
decidualization influenced by ovarian steroids.! Some-
times, higher cell density of the stroma, infiltration of lym-
phocytes and plasma cells present in the endometrial
stroma, stromal fibroblasts, asynchronous maturation of
epithelial cells, and superficial mucosal oedema results in
chronic endometritis (CE).2 CE is referred to as a type of
inflammation in which there are plasma cells persistently
in endometrium stroma and usually has no symptoms or
has negligible symptoms, such as leucorrhea, pelvic pain,
abnormal uterine bleeding, and dyspareunia.> The oligo-
symptomatic or asymptomatic inflammation is also ac-
companied by vaginal discharge, lower abdominal pain,
fever, and abnormal menstrual function,* mild gastro-in-
testinal discomfort and, recurrent cystitis.* Since it is diffi-
cult to establish a diagnosis with no invasive endometrial
biopsy, it remains unclear whether CE is prevalent among
women at reproductive age. However, it was reported that
the CE incidence rate ranged between 2.8 and 56.8%
among infertile women.”® There is an increasing body of
evidence that endometriosis is commonly associated with
CE, and they have unexplained recurrent pregnancy losses,
infertility with ambiguous etiology, and recurrent implan-
tation failures (RIF) after in vitro fertilization (I\VVF) treat-
ments.*!® Regardless of advancements in IVVF practice,
RIF is still a challenge that must be solved. RIF means
when women have had failed IVF attempts three times
with high-quality embryos.!* The possible reasons for RIF
include advanced maternal age, smoking status of both pa-
rents, elevated body mass index, and stress levels. Immu-
nological factors such as cytokine levels and the presence
of specific autoantibodies should be examined, as well as
any infectious organisms in the uterus leading to CE. Ute-
rine pathologies, such as polyps and myomas, as well as
congenital anatomical anomalies, should be ruled out.
Sperm analysis, pre-implantation genetic screening and
endometrial receptivity should be considered and evalua-
ted, and IVF protocols should be tailored to patients.*
Those with recurrent pregnancy loss (RPL) and RIF had a
higher incidence rate of CE, i.e., 9.3-67.6%,%'2 and 14—

67.5%,'>'s respectively. These findings show a correlation

between CE and RIF, which even displays a causal rela-
tionship with RPL. Although there have been recent inno-
vations in reproductive immunology, testing techniques,
stimulation protocols, and embryo culture, implantation
continues to be one of the main factors limiting I\VF suc-
cess. Implantation is performed through several stages, in-
cluding embryo apposition, adhesion, penetration, endo-
metrial decidualization, and trophoblast invasion. Immune
cells and cytokines tightly regulated these processes. The
initial phase of the implantation process is "adplantation."”
This first phase requires the newly hatched blastocyst to
loosely adhere to the endometrial epithelium, often "rol-
ling" to the eventual site of implantation where it firmly
adhered. This process requires both the blastocyst adhe-
sion interaction with the endometrium during the "recep-
tive window.*6 In many mammalian species, the processes
of early pregnancy occur in a hypoxic environment.
However, the mechanisms underlying maternal adaptation
to hypoxia during early pregnancy remain unclear.'” Also,
N-glycosylation of uterine endometrium determines its re-
ceptivity. Glycosylation alters the molecular and functio-
nal features of glycoproteins, which is closely related to
many physiological processes and diseases.'® Single-cell
RNA sequencing of cells from cultured human blastocysts
has enabled us to define the transcriptomic landscape of
placental trophoblast (TB) that surrounds the epiblast and
associated embryonic tissues during the enigmatic day 8
(D8) to D12 peri-implantation period before the villous
placenta forms.t® The decidual cells secrete many interle-
ukins, growth factors, and other factors that can be classi-
fied as either supporting implantation (pro-invasive) or in-
hibiting (anti-invasive). Pro-invasive factors - IL-1f, IL-5,
IL-6, IL-7, IL-8, IL-9, IL-13, IL-15, Eotaxin CCL11, IP-
10 and RANTES. Anti-invasive factors - IL-10, IL-12 and
VEGF.? Recent studies have shown a negative effect of
CE on implantation by impairing decidualization.?! CE has
attracted much attention among fertility care providers and
scientists because it has been potentially associated with
reproductive issues in the last decades. Several studies
have shown a high prevalence of CE among women with
recurrent IVF failures (13.95 - 57.55%), unexplained in-
fertility (UEI) (40.7-55.7%), and repeated loss of early
pregnancy (42.9-56%).222% Several authors recently have

studied the possible mechanisms of the endometrium re-
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productive health hampered by CE. Improvement in tech-
nology and increased training has led to widespread use of
hysteroscopy, and it has become the method of choice for
the diagnosis and treatment of intrauterine pathologies.
During operative hysteroscopy, uterine perforation, blee-
ding, and air emboli because of used distention medium
and hyponatremia which resulted from infusion of large
amounts of distention medium into circulation and allergic
reactions may occur.?* The present study aims to assess the
incidence of CE in women with UEI and RIF depending

on hysteroscopic findings.

MATERIALS and METHODS

This cross-sectional retrospective study was done on 529
participants who attended our hospital's infertility clinic
between January 2014 and August 2020. The participants
were at the age of 18-39 years. We divided the subjects
into two groups, i.e., unexplained infertile cases with RIF
(Group:1;n:187) and unexplained infertile cases without
RIF (Group:2;n:342). They had no additional chronic ill-
nesses like thyroid problems, diabetes or hypertension. All
of the participants had unexplained infertility. All patients
have undergone hysteroscopy. Demographical and clinical
characteristics, including age, body mass index (BMI), to-
tal dosage of used gnd, duration of stimulation, total num-
ber of retrieved oocytes, Anti mullerian hormone (AMH),
smoking, hysteroscopic findings were compared. The par-
ticipants submitted the informed consent. This study was
approved by the Ethics Committee of Beykoz University,
Turkey (Date: 06.11.2020-Decision No: 2020/3). All pro-
cedures conducted in studies, including human partici-
pants, conformed to ethical standards of the national or ins-
titutional research committee and the Helsinki Declaration
1964 and subsequent amendments or other ethical stan-
dards.

Statistical Analysis

SPSS version 26.0 (SPSS Inc., Chicago, IL, USA) was ap-
plied to perform statistics. The Kolmogorov—Smirnov test
results show that all quantitative variables are not normally
distributed. The relationship between the quantitative var-
iables in the two groups is studied using the Mann-Whit-
ney test. The factors of group exposure were assessed

using logistic regression analysis. In this case, in which we

have zero events in a subgroup, penalized maximum like-

lihood estimation was used.

RESULTS

This study sample consisted of 529 participants (187 cases
with RIF and 342 without RIF) with unexplained inferti-
lity. Table 1 shows the descriptive statistics of the variab-
les.

Table 1. Descriptive statistics of the variables

Variable n  Minimum Maximum  Mean Sd
Female Age (y) 529 18 39 31.6 5.1
BMI(body mass

index) 529 18 33 24.6 25
Total use of 520 900 3000 21469 3125

gonadotropin(lU)
Duration of sti-

mulation(days) 529 7 12 9.99 0.98
\';‘e”d”:f)iry‘t’;re”ie' 529 7 13 81 06
AMH(ng/ml) 529 1 3.81 1.43 0.6
Mil 529 6 10 6.2 0.6
PN 529 5 8 6.005 0.3
Variable Frequency Percent
Infertility type

Primary 370 69.9
Secondary 159 30.1
Smoking

No 457 86.4
Yes 72 13.6
Hysteroscopical Findings

Chronic Endometritis 14 2.6
Polyps 19 3.6
No pathology 496 93.8
Group

With recurrent implantation failure (Group:1) 187 35.3
Without recurrent implantation failure (Group:2) 342 64.7

AMH: Anti-Mullerian Hormone, BMI: body mass index, MIl: Metaphase
11, PN: Pronucleus

As Table 1 shows, the participants have a mean age of 31.6
years +5.1. The mean BMI of the participants is 24.6+2.5.
The total use of gonadotropin is 2146.9+312.5. The mean
duration of stimulation is 9.99+0.98 days. The mean AMH
level is 1.4340.6. The total number of retrieved oocytes is
8.1+0.6. The mean number of MIT and PN are 6.2+0.6 and
6.005+0.3, respectively. Of 370 (69.9%) women have pri-
mary and 159 women (30.1%) have secondary infertility.
457 subjects (86.4%) are not smokers. The hysteroscopy
findings showed that 14(2.6%) have CE, 19(3.6%) have
endometrial polyps, and 496 (93.8%) have no endometrial

pathology.
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Table 2 shows the relationship between the studied variab-
les in both groups using Mann-Whitney Test.

Table 2. Comparison of two groups using Mann-Whitney test

Age female(y) 31.8(4.5) 31.6(5.7) 0.4
BMI(kg/m?) 24.7(2.5) 24.6(2.6) 0.7
AMH(ng/ml) 1.4(0.5) 1.4(0.6) 0.8
Total dose of gonadotropin 2113.8 2165.05 06
(V) (420.6) (231.9) :

Duration of stimulation 9.9 10.03 0.06
(days) (0.9) (1.01) ’

Number of retrieved oocytes  8.03(0.3) 8.1(0.7) 0.1
Mil 6.4(0.8) 6.1(0.5) 0.06
PN 5.9(0.1) 6.02(0.4) 0.7

‘MIl:Metaphase I1,PN:Pronucleus

Table 2 shows no significant difference in BMI, age, AMH
level, total dose of gonadotropin, duration of stimulation,
number of retrieved oocytes, Mll, and PN between the two

groups.

Table 3 shows the relationship between the variables stu-
died in both groups using Chi-Square and exact Fisher
Tests.

Table 3. The relationship between the studied variables in both
groups using Chi-Square and exact Fisher Tests

Infertility type 0.09
Primary 122(65.2) 248(75.2)

Secondary 65(34.8) 94(27.5)

Number of trial <0.001
1.00 0 119(34.8)

2.00 0 223(65.2)

3.00 141(75.4) 0

4.00 28(15) 0

5.00 16(8.6) 0

6.00 2(1.1) 0

Smoking 0.5
No 161(86.1) 296(86.5)

Yes 26(13.9) 46(13.5)

Table 3 shows that the two groups show no statistically
significant difference in infertility type (P=0.09) and smo-
king(P=0.5). The two groups are statistically significantly
different in the number of trial (p=0.000).

Table 4 shows the relationship between the hysteroscopic
variables of both groups using Chi-Square and exact Fisher
Tests.

Table 4. The comparison of hysteroscopic findings in both groups

Hysteroscopy 0.01
Chronic Endometritis ~ 10(5.3) 4(1.2) 0.1
Polyps 9(4.8) 10(2.9) 0.8

No endometrial

pathology 168(89.9) 328(95.9) <0.001

Table 4 shows that the two groups show no statistically
significant difference in CE (p=0.1) and polyps (p=0.8),
while the two groups are statistically significantly different
in the presence of endometrial pathology(p=0.000). The
results of the study showed that those women who had RIF
did not show a higher incidence of CE, but endometrial
pathologies (EP) were increased in this group of patients.

Table 5 shows the logistic regression analyses for some
risk factors and chronic endometritis.

Table 5. Logistic regression analyses for some risk factors and
chronic endometritis

Female Age 1(0.97,1.04) 0.7
BMI 0.9(0.9,1.05) 0.6
Total dose of gonadotropin 1(0.99,1) 0.07
Duration of stimulation 1.12(0.9,1.3) 0.2
Number of retrieved oocytes 1.5(1.04,2.16) 0.02
AMH 1.08(0.8,1.4) 0.6
Ml 0.5(0.4,0.6) 0.000
PN 1.35(0.8,2.22) 0.
Infertility type

1.00

2.00

Total number of trial

1.00 1

2.00 1.87(0.03-94.8) 0.7
3.00 0.00001(2.91e-07-0.0007) 0.000
4.00 0.00007(1.43e-06-0.003) 0.000
5.00 0.0001(2.43e-06-0.006) 0.000
6.00 0.0008(0.00001-0.05) 0.001
Smoking

No 0

Yes 0.95(0.57-1.59) 0.8
Hysteroscopy

Chronic Endometritis 1

Polyps 2.57(0.6-1.5) 0.1
Diagnostic 4.5(1.4-13.9) 0.008
Embryo transfer

1.00 1

2.00 0.05(0.01-0.19) 0.000

AMH: Anti-Mullerian Hormone, BMI:body mass index,MIl:Metaphase
11,PN:Pronucleus
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In Table 5,Age, BMI, total dose of gonadotropin, duration
of stimulation, AMH, and smoking were not the significant
risk factors for chronic endometritis. Regarding the asso-
ciation between the risk factors and prevalence of the CE,
the total number of oocytes was associated with the incre-
ased risk of CE(OR=1.5), MII was associated with the dec-
reased risk of CE(OR=0.5).

DISCUSSION

Implantation is the result of a complex interaction between
the blastocyst and the endometrium. Different signaling
pathways participate in this unique biological link and an
appropriate endometrium is requested for the implantation
success. Many pathologies of the endometrium and uterus
affect endometrial receptivity. The potential mechanisms
whereby endometrial polyps could adversely impact ferti-
lity include both mechanical interference and the release
of molecules that adversely affect sperm transport or
embryo implantation. There exists evidence of increased
levels of glycodelin,?® aromatase?® inflammatory mar-
kers,?” and reduced levels of HOXA-10 and -11 messenger
RNA.28 (No studies were found comparing these expressi-
ons before and after polypectomy. Adenomyosis on the
molecular expressions is thought to be important for opti-
mal endometrial receptivity. Decreased Hox-A10 gene
expression, LIF dysregulation, downregulation of NR4A
and FOXO1A and increased levels of IL-1b,corticotropin-
releasing hormone), NK cells, macrophages, and a spect-
rum of cytokines are seen.?® In myomas also, Hox-A10
gene expression decreases. Especially, submucous leiom-
yomas produce substances that can alter the endometrial
milieu in the midluteal phase in a way that is associated
with reduced implantation success.? Several studies have
been done on the effect of endometritis, especially CE, on
human pregnancy in the last decade and most of them
showed the potential association. The present study aimed
to assess the CE incidence in unexplained infertile women
with RIF depending on hysteroscopic findings. The fin-
dings showed that those who had RIF did not show an inc-
reased frequency of CE. In other words, CE incidence was
similar in UEI patients with or without RIF. Considerable
efforts have been made recently to clarify the relationship
between CE and infertility, helping manage women suffe-
ring from a poor reproductive outcome.2° Song et al. found

an association between CE and undesirable reproductive
outcomes, including implantation failure and recurrent
loss of pregnancy.®! CE has the prevalence of varying
between 1.4 % among those with non-normal uterine ble-
eding and 56% in those with recurrent pregnancy loss and
infertility,32 while our study did not find any association
between CE and RIF. Cicinelli et al. found that a reliable
diagnostic characteristic of CE is the presence of micro-
polyps during hysteroscopy.® It has been found that seve-
ral women experiencing RIF have CE due to bacterial co-
lonization, which has the lowest or no symptoms of infec-
tion.'* Kushnir et al. found CE in 45% of the infertile pati-
ents, particularly those who had RIF, which is not consis-
tent with our study results.3* Matteo et al. state that CE im-
pedes endometrial receptivity and consequently leads to
infertility since the endometrium is characterized by ab-
normal inflammatory mediators and an aberrant endomet-
rial microenvironment in the endometrial lining, such as
cytokines, leukocytes, and immunoglobulins.®> A body of
evidence found the adverse effect of CE on pregnancy out-
come by disordering the endometrial microenvironment
and hampering endometrial receptivity.'>% The infertile
subjects who have endometrial polyps have more preva-
lent CE than fertile women. The infertile subjects with cu-
red CE had the same pregnancy outcome as the infertile
ones without CE. According to multivariate analysis, there
is a significant association between infertility and diagno-
sis of CE among those with EP.37 Despite the lack of com-
parison between fertile and infertile groups, the previous
studies have shown that infertile women experienced a
high CE prevalence, which is not in line with our study
results.® CE reversibly causes infertility, and its recogni-
tion and treatment may improve the chances at the next
IVF attempts and may improve the outcome of IVF among
those with RIF.2% Sfakianoudis et al. have found an asso-
ciation between CE and infertility and RIF, which does not
support our study findings.? Saxtorph et al. conducted en-
dometrial investigations and found that chronic endomet-
ritis was more prevalent in the RIF cohort.3”-3 EC has been
associated with RIF in some trials, which is prevalent
between 8 and 57%, depending on the diagnosis criteria,
and those with RIF were found to have more prevalent en-
dometrial dysfunction biomarkers, which is not in line

with our study results.*>23 Johnston et al. found a signifi-
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cantly lower implantation rate among the non-fertile wo-
men with RIF and CE during the IVF-ET cycle following
endometrial biopsy than women with RIF but not with CE
(15% vs. 46%), and there is an association between CE and
poor reproductive outcomes, including RPL and implanta-
tion failure, which is not in line with our study results.®
Also, in the study of Tanacan et al., it was shown that per-
forming diagnostic hysteroscopy prior to the first IVF tre-
atment cycle without correcting any anatomic abnormali-
ties did not improve live birth rates(LBRs).*

The low number of patients and retrospective study design
were among the limitations of our study. In this study,
those with RIF did not show a higher incidence of CE, but
endometrial pathologies were increased in this group of
patients. So hysteroscopy should be a part of our work-up
in RIF patients with unexplained infertility.
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Yaygin Evre Kiiciik Hiicreli Akciger Kanserinde Lenfosit/Monosit Oraninin

Prognostik Onemi

Prognostic Significance of the Lymphocyte/Monocyte Ratio in Patients with Extensive

Stage Small Cell Lung Cancer

Yakup IRIAGAC' " Eyyiip CAVDAR '~ Ahmet YOLCU?

oz

Amag: Kiigiik Hiicreli akciger kanseri (KHAK) kemoterapiye duyarli ancak kotii prognozu olan bir akciger kanseri tiirtidiir. Bu
calismamizda lenfosit/monosit oraninin ile birlikte diger klinik ve laboratuvar parametrelerinin prognostik 6nemini arastirmayi
amacladik.

Araglar ve Yontem: Bu calismamizda retrospektif olarak Ocak 2014 ile Aralik 2019 tarihleri arasinda KHAK tanisi almig ve yaygin
evrede olan 146 hastanin tibbi kayitlar1 incelendi. Kemoterapi oncesi alinan kan tetkiklerinden lenfosit/monosit oran1 (LMO)
hesaplandi.

Bulgular: Caligmaya alinan hastalarda medyan genel sag kalim siiresi 8.78 (aralik 1.07-54.80) ay, progresyonsuz sag kalim siiresi
(PSK) 5.6 (1.07-44.03) ay olarak bulundu. Tiim hastalarin kohort analizinde, LMO diisiik grupta medyan PSK 4.5 ay, genel sag
kalim siiresi (GSK) 7.5 ay olup, LMO yiiksek grupta medyan PSK 6.5 ay, GSK 10.1 ay olarak saptandi. Tek degiskenli analiz ile
incelendiginde LMO yiiksek olan hastalarin diisiik olan hastalara gore genel sag kalim siireleri de daha uzundu (HR 0.591 %95 CI
0.42-0.83 p=0.003). Cok degiskenli analiz ile incelendiginde ise LMO yiiksekligi sag kalim i¢in iyi prognostik géstergelerden biri
olma 6zelligini devam ettiriyordu (HR: 0.54 %95 CI 0.38-0.77. p=0.001)

Sonug: Yiiksek LMO, yaygin evre kiigiik hiicreli akciger kanseri hastalarinda uzun PSK ve GSK’y1 gosteren bagimsiz bir
prognostik parametre olabilecegi kanitlandi.

Anahtar Kelimeler: kiigiik hiicreli akciger kanseri; lenfosit/monosit orani; prognostik faktor; sagkalim
ABSTRACT

Purpose: Small cell lung cancer (SCLC) is a type of lung cancer that is sensitive to chemotherapy but has a poor prognosis. In this
study, we aimed to investigate the prognostic significance of the lymphocyte / monocyte ratio and clinical and laboratory parameters.
Materials and Methods: In this study, medical records of 146 patients who were diagnosed with SCLC between January 2014 and
December 2019 and were in the extensive stage were analyzed retrospectively. The lymphocyte / monocyte ratio (LMO) was
calculated from the blood tests taken before chemotherapy.

Results: Median overall survival (OS) was 8.78 (range 1.07-54.80) months, progression-free survival (PFS) was 5.6 (1.07 - 44.03)
months in the patients enrolled in the study. In the cohort analysis of all patients, the median PFS was 4.5 months, OS 7.5 months in
the low group with LMO and 6.5 months, OS 10.1 months in the high group with LMO. When examined by univariate analysis,
patients with high LMO also had longer OS than patients with low (HR 0.591 95% CI 0.42-0.83 p=0.003). When analyzed by
multivariate analysis, LMO continued to be one of the good prognostic parameter for survival (HR: 0.54% 95 CI 0.38-0.77.
p=0.001)

Conclusion: It has been shown that high LMO can be an independent prognostic parameter showing long PFS and OS in patients
with extensive stage small cell lung cancer.

Keywords: lymphocyte/monocyte ratio; prognostic factor; small cell lung cancer; survival
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GIRiS

Kiiciik hiicreli akciger kanseri (KHAK), akciger kanseri
hastalarin ~ yaklasik  olarak  %13’linii  olusturan
noroendokrin timor olup, agirlikli olarak sigara igen
bireyleri etkiler.! Agresif seyirli bir tiimordiir. Erken
metastaz gelisimi, tiimor hiicrelerinin ikiye katlanma hiz1
ve kotli prognozu ile kiigik hiicreli dig1 akciger

kanserinden (KHDAK) ayrilir.

Hastalik klasik evrelendirmeye gore sinirli evre ve yaygin
evre olarak ikiye ayrilir. KHAK yaygin evresinde
kemoterapiye kisa siirede iyi yanit alinsa da aylar
icerisinde niiks eder. En iyi tedaviyle bile ancak 9.6 aylik

bir medyan genel sag kalim siireleri (GSK) bildirilmistir.?

Toraksa smirlt hastalik evresi, yaygin evre hastaliga gore
KHAK i¢in en Onemli prognostik faktordiir. Tedavi
Oncesi sigara igmek, genomik profil, dolasan timor
hiicreleri, Geriatric Nutritional Risk Index, delta-like
protein 3 ve serum laktat dehidrogenaz seviyeleri

bildirilmis prognostik faktorlerdendir.%®

Kanser geligimi ve progresyonunda inflamasyon hiicreleri
ve kemokinler onemli temel prognostik belirteglerdir.®
Lenfositler dogal immiinitenin bir pargasi olarak
sitotoksik hiicre dlimiinii tetiklemektelerdir. Lenfositler
ayni zamanda timor hiicrelerinin proliferasyon ve
migrasyonunu baskilarlar.’®*  Bu mekanizmalar ile
kanser hiicrelerine karst bir immiin cevap olustururlar.
Yapilan caligmalarda KHAK’li hastalarda tani anindaki
lenfosit sayilar1 ile son degerlendirmedeki lenfosit
sayilarinda hizli diislis olmasimin kétii prognoz ile iliskili
oldugu bildirilmistir.’® Aksine, monositler cesitli
mekanizmalar araciligi ile konakgidaki anti-timor
bagisikligi baskilamaktadir. Timor mikrogevresinde
monositlerden ve monosit benzeri hiicrelerden ekspresse
edilen programlanmig oliim ligandi (PD-L1) baz1
hematolojik ~ malignitelerde ~ konak  immiinitesini
baskilar.’? Bu nedenle, diisiik lenfosit sayis1 ve yiiksek
monosit sayisin1 gosteren diisik bir Lenfosit/monosit
orant (LMO), lenfoid maligniteler dahil olmak iizere
birgok kanser tiirlinde kotii prognoz ile iliskili oldugu
diisiiniilmektedir.**'” Ancak LMO’nun prognostik énemi

heniiz KHAK hastalarinda yeteri kadar anlagilamamustir.

Bu calismamizda yaygin evre hastaligt olan SCLC
hastalarinda, LMO’nun prognostik Onemini ve diger
prognostik olabilecek biyobelirtecleri ile karsilagtiriimay1
amagladik.

ARACLAR ve YONTEM
Hasta Secimi

Bu ¢aligmamizda retrospektif olarak Ocak 2014 ile Aralik
2019 tarihleri arasinda KHAK tanis1 almig ve 18 yas
iizerinde olan hastalarin tibb1 kayitlart incelendi. Uzak
metastazlari, malign perikardiyal veya plevral efiizyonlar
velveya kontralateral supraklavikuler ve kontralateral
hiler lenf nodu tutulumu olan yaygin evre hastalar dahil
edildi. Sadece bir akcigerde ve bolgesel lenf diigiimleri
ile sinirlt olan ve giivenli bir radyoterapi alanina dahil
edilebilen sinirli evre KHAK olan hastalar dislama kriteri
olarak degerlendirildi. Caligmaya katilan tiim hastalar
birinci basamak tedavi olarak sisplatin-etoposid (sisplatin
uygun olmayanlarda karboplatin) uygulandi. Progrese
olan hastalarda 2.basamakta irinotekan kemoterapisi ya
da en iyi destek tedavisi uygulandi. Bu g¢aligma
26.01.2021 tarih ve 2021.13.01.13 protokol numarasi ile
Tekirdag Namik Kemal Universitesi Etik Kurulu

tarafindan onaylanmustir.
Verilerin Toplanmasi

Hastalarim dogum, tani, progresyon ve Oliim tarihi,
cinsiyet, ile hematolojik  parametreleri  hastane
kayitlarindan tarandi. Tami anindaki yas hesaplandi.
Hastalarm inflamasyon durumlarmi gosteren LMO
hastalarin tan1 aninda tedavi 6ncesi alinan tam kan sayimi
parametrelerinden lenfosit sayisinin monosit sayisina
boliinmesi ile hesaplandi. Diinya saglik Orgiitiine gore
tan1 anindaki hemoglobin degerinden erkekte 13g/dl’nin,

kadinda 12 g/dI’ nin alti anemi olarak tanimlandi.*®
Istatistiksel Analiz

Istatistiksel analiz SPSS (Statistical Package for the
Social Sciences Versiyon 24.0; SPSS Inc. Chicago,
lllinois, ABD) paket programi kullanilarak yapildi.
Progresyonsuz sag kalim siiresi (PSK) hastaligin tam
tarihinden itibaren, klinik ya da radyolojik olarak

progresyona kadar olan siireolarak tanimlandi. Genel sag
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kalim siiresi (GSK) hastaligm tani tarihinden 6liim
tarihine veya sag kalanlarda son klinik izlem tarihine
kadar olan siire olarak tanimlandi. Tedavi yanitlart
“Response Evaluation Criteria in Solid Tumors

(RECIST) version 1.17e gore belirlendi.*®

Lenfosit monosit oranina gore hastalart iki gruba ayiran
ideal esik deger, “receiver-operating characteristic
(ROC)” analizi kullanilarak “youden index” ile
hesapland1.?® Verilerin normal dagiliminda Kolmogorov-
Smirnov testinden faydalanildi. Sag kalim analizleri
Kaplan-Meier metodu, gruplar arasi karsilastirmada Log-
Rank testi kullanild1.Sag kalim tizerinde etkili olan diger
faktorler ile LMO’nin tek degiskenli ve ¢ok degiskenli
olarak karsilastirilmasinda Cox regresyon analizi
kullanildi. Istatiksel anlamlilik p degerinin 0.05’in altinda
oldugu ve Tip 1 hata diizeyinin %5’in altinda oldugu

durumlar olarak yorumlandi.

Sonuclar

Calismamiza toplam 146 hasta dahil edildi. Hastalarin
medyan yast 62°di  (minumum-maksimum  40-81).
Lenfosit monosit oraninin tedavi yanitina gore hastalar1 2
ye aywran ideal esik degeri roc-curve ile 2.39 olarak
hesaplandi. (N=146 AUC: 0.62, %95 giiven araliginda
AUC 0.58-0.74, p=0.011) (grafik 1) Bu degerin
ozgilliigii (spesifitesi) %57.6 ve duyarliligi (sensitivesi)
%69.9 hesaplandi. Hastalar LMO’na goére 2.39’dan
biiyiik (79 hasta), 2.39’dan kiiciik (67 hasta) olarak ikiye
ayrildi. Hastalarin klinik ve laboratuvar ozelliklerinin
LMO’na gore karsilagtirildi ve caligmada degerlendirilen
tim parametreler iki grup i¢in de benzerdi.(Tablo 1)
Lenfosit monosit orani yiiksek olan 55 (50.9%), LMO
disik olan 53 (49.1%) hastaya palyatif radyoterapi
uygulanmisti. Tyi yanit, oligometastatik hastalik nedeni
ile profilaktik kraniyal ismlanma alan bir hasta bu

gruplarda kategorize edilmemistir.

Tablo 1. Hastalarin Lenfosit/monosit oranina gore klinik ve laboratuvar parametrelerinin karsilastirilmasi

o LMO Diisiik LMO Yiiksek PSK (ay) GSK (ay)
peciienley 67 (45.9%) 79 (54.1%) P (medyan) (medyan)
Yas
Medyan(aralik) 63 (40-81) 62 (42-78) 0223
Ortalama 63.5+9.45 61.7 +8.50 '

Cinsiyet

Kadin 3 (37.5%) 5 (62.5%) 0.726 35 35
Erkek 64 (46.4%) 74 (53.6%) ' 5.8 8.8
Sigara icimi oykiisii

Yok (<10 paket/yil) 5 (50.0%) 5 (50.0%) 0.787 5.7 113
Var (>10paket/y1l) 62 (45.6%) 74 (54.4%) ' 5.5 8.7
ECOG performans skoru

0-1 55 (43.7%) 71 (56.3%) 0173 6.2 95
2-3 12 (60.0%) 8 (60.0%) : 2.3 2.3
Palyatif Radyoterapi

Evet 53 (49.1%) 55 (50.9%) 0.193 6.5 10.4
Hayir 14 (36.8%) 24 (63.2%) : 5.2 8.3
Anemi

Var 27 (40.9%) 39 (59.1%) 0.272 5.1 8.7
Yok 40 (50.0%) 40 (50.0%) : 6.3 8.8
Lenfosit Monosit Oram

Diisiik 45 75
Yiiksek 6.5 10.1

*Yas degiskeni, normallik varsayimini saglamasindan dolay1 p degeri bagimsiz 6rneklem stu-dent t-testine gore belirtilmis olup, diger degiskenlerin p degeri chi-

square testi ile tanimlan-mgtir.

LMO: Lenfosit/monosit orani, PSK: Progresyonsuz sag kalim siiresi, GSK: Genel sag kalim siiresi

Calismaya alinan hastalarda medyan genel sag kalim 8.78
(aralik 1.07-54.80) ay, progresyonsuz sag kalim 5.6 (1.07
- 44.03) aydi. Tiim hastalarin kohort analizinde, LMO
diisik grupta medyan PSK 4.5 ay, GSK 7.5 ay olup,
LMO yiiksek grupta medyan PSK 6.5 ay, GSK 10.1 ay
olarak saptandi.(Grafik 2-3). LMO yiiksek grup, diisiik
olan grup ile istatistiksel olarak karsilastirildiginda hem
daha iyi PSK (p=0.012) ve daha iyi GSK(p=0.002)

sagladigr saptanmustir Tek degiskenli Cox regresyon
analizi ile incelendiginde LMO yiiksek olan hastalarin
diisiik olan hastalara gore genel sag kalim siireleri de
daha uzundu (HR 0.59 %95 CI 0.42-0.83 p=0.003). Cok
degiskenli Cox regresyon analizi ile incelendiginde ise
LMO yiiksekligi sag kalim igin 1iyi prognostik
gostergelerden biri olma 6zelligini devam ettiriyordu.

(HR: 0.54 %95 C1 0.38-0.77. p = 0.001) (Tablo 2 )
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Tablo 2. Hastalarin klinik ve laboratuvar degerlerine gore genel sag kalim siirelerin tek degis-kenli ve ¢ok degiskenli cox regresyon

analizleri
Degiskenler HR (95% CI) p HR* (95% ClI) p

Yiiksek LMO (diisiik’e kars1) 0.59 0.42-0.83 0.003 0.54 0.38-0.77 0.001
Erkek Cinsiyet(kadmna’a kargr) 0.51 0.25-1.06 0.073

ECOG PS. 2-3 (0-1’e kars1) 4,03 2.42-6.69 <0.001 4.52 2.69-7.57 <0.001
Sigara igmek (igmeyene kars1) 131 0.66-2.58 0.433

Anemi olmasi (olmamasina) 1.00 0.71-1.40 0.983

Yasg (her y1l) 1.02 1.00-1.04 0.019 1.02 1.00-1.05 0.012

*HR: Hazard Ratio , LMO: Lenfosit/Monosit Orani, , ECOG PS.: ECOG Performans Skoru
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Grafik 2. LMO diisik olan hastalar ile LMO yiiksek olan
hastalarin progresyonsuz sag kalim siirelerinin Kaplan-Meier

analizi ile karsilastirilmasi
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TARTISMA

Bu c¢alismamizda yaygm evre kiigiik hiicreli akciger
kanseri olan 146 hastanin klinik ve laboratuvar verilerini
inceledik ve LMO’nun prognostik 6nemini arastirdik.
Hastalar LMO’na gore diisik ve yiiksek LMO olarak
ikiye ayrildi. LMO diisiik olan hastalar, yiiksek olan
hastalara gore hem PSK hem de GSK olarak daha kotii
gidisliydi. Hem tek degiskenli analizde hem de ¢ok
degiskenli analizde LMO, yas ve tan1 anindaki ECOG
performans skorunun prognostik bir marker olarak

kullanilabilecegini saptadik.

Akciger kanseri, klinik 6zellikleri, tedavi yaklasimlart ve
klinik sonuglarindaki farkliliklara gore kiiciik hiicreli
akciger kanseri (KHAK) ve kiiglik hiicreli dis1 akciger
kanseri (KHDAK) olarak ikiye ayrilir. Kiiglik hiicreli

akciger kanseri tiim akciger kanserlerinin %13’ ini
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Yaygin evre kiiciik hiicreli akciger kanserinde LMO'nun prognostik onemi

Iriagac ve ark.

olusturan ve sigara ile ¢ok yakin iliskili néroendokrin bir
timordiir. Hastalik ilk defa 1957 yilinda yapilan ve
giiniimiizde de standart olmus evreleme sistemine gore
tek bir radyoterapi hacminde tedavi edilenler, simnirh
(limited) evre ve edilemeyen, yaygin (extensive) evre

seklinde siiflandirlir.?

Yaygin evre KHAK agresif seyirli olan bir kanser tiirii
olup, hastalar en iyi palyatif destek ile birkag aylik sag
kalim siiresine sahiptir. Platin i¢eren bir kemoterapi
rejimi ile ortalama genel sag kalim siireleri 9.6 aya,
progresyonsuz sag kalim siireleri ise 5.5 aya kadar
¢ikabilmektedir.??? Giincel tedavi yaklagimlarindan olan
immunoterapi KHAK etkili bulunmus olup, yapilan bir
calismada standart kemoterapi kolunda 10.3 aylik bir
median genel sag kalim siiresine kargin, atezolizumab ve
kemoterapi Dbirlikteliginde bu siire 12.3 ay olarak
bildirildi.?® Bizim ¢alismamizda biitiin hastalar icin genel
sag kalim siiresi 8.7 ay iken ortanca PSK 5.6 aydi ve

literatiir veriler ile uyumluydu.

Hastalar LMO’na goére ayrildiginda LMO diisiik olan
hastalarda OS 7.5 ay iken, LMO yiiksek olan grupta bu
stire 10.1 aydi. Go ve arkadaglar1 tarafindan yapilan ve
smirlt evre dahil biitiin KHAK hastalarinda LMO diisiik
olan hastalarda OS 13.3 ay iken LMO yiiksek olan grupta
bu siire 19.7 aydi. Bu ¢aligmanin alt grup analizlerinde
yaygin evre hastalarda bu siire LMO yiiksek grupta 11.2
aya karsin diisiik grupta 10.5 aydi ancak istatistiksel

anlamlihig saglayamamigt1, 14

LMO vyiiksek olmasmin iyi prognostik olmasi bagka
kanser tiirlerinde de ortaya konulmustur.?*2?8 Bu etkinin
mekanizmasina bakildiginda daha ¢ok meme kanserine
yonelik ¢aligmalarda sonuca ulasilmisti. Giorgi ve ark.
meme kanseri {lizerinde yaptigi calismada lenfositlerin
¢ogalmasinin timor hiicrelerinin go¢iinii engelledigi ve
tiimére kars1 bagisiklign giiglendirdigini gdstermislerdir.®
Diisiik lenfosit diizeyleri ise bu nedenlerden dolay: kotii
prognoz ile iliskiliydi.®*® Aksine yiiksek monosit tiirevi

olan makrofajlar ise kétii prognoz gostergesiydi.3*

Sonu¢ olarak yaygin evre KHAK hastalarinda
lenfosit/monosit oraninda azalma koétii prognoz ile iligkili
oldugunu bu c¢alismamizda ortaya koyduk ve bu

LMO’nun prognostik bir belirteg olarak

kullanilabilecegini diisiindiirmektedir.

Calismamizin smurliliklart bulunmaktadir. En 6nemlisi
calismamizin retrospektif olmasidir. Bir diger 6nemli
nokta, bu kadar hizli ilerleyen ve tedavisiz sag kalim
stireleri kisa olan hastalarda progresyonun oliim ile
olusmas:t ve biitiin hastalarin birinci sira tedavilerini
tamamlayamamalaridir. Ik basamak tedaviyi
tamamlayan hastalarda da performans skorlarimmn
diismesinden dolay1 ikinci basamak tedaviler igin
homojenitenin saglanmasmin zor olmasidir. Palyatif
bakim siirelerinde aldiklar1  destek  tedavilerinin
bilinmezligi (yogun bakim gibi) de smirliliklarimizdan
biridir.  Diger bir oOnemli konu  hemogram
parametrelerinin  bircok faktdrden bagimsiz olarak

etkilenmesidir.
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ATP-Binding Cassette Transporters Mediated Chemoresistance in MCF-7 Cells:
Modulation by PhTAD-Substituted Dihydropyrrole Compounds

MCF-7 Hiicrelerinde ATP-Baglayici1 Kaset Tasiyicilar1 Aracili Kemorezistansin
PhTAD-Siibstitiie Dihidropirol Bilesikleri ile Modiilasyonu

Burak YAZGAN!? " Seda MESCI® " Masuk AKSAHIN? " Arif AYAR?

Melek GUL?* Tuba YILDIRIM2S

oz
Amag: ABC proteinleri, antibiyotikler ve ilaglar gibi birgok substrati tagir. ABC'lerin artmasi kanserde kemorezistansa yol agmaktadir.
Bu bilgiler 1518inda, ¢alismamizda hem PhTAD tiirevli dihidropirol bilesiklerinin MCF7 hiicrelerinde ABC Transporterlarin gen ek-
spresyonlart tizerindeki etkisini hem de bu bilesikler i¢in insan ABCBI1 yapisini hedef alan 6ngdriicii molekiiler baglanma bolgelerini
aragtirmay1 planladik.

Araglar ve Yontem: MCF-7 hiicrelerindeki ABCB1, ABCC3, ABCC10, ABCC11 ve ABCG2'nin mRNA ekspresyon seviyeleri qPCR
ile 6l¢iilmiistiir. Molekiiler kenetlenme testleri hem AutoDock Tools 4.2 hem de PyMOL 2.4 programlar ile gerceklestirilmistir.
Ayrica etkilesim analizi ProteinsPlus web servisi lizerinden yapilmustir.

Tartigma: Bulgularimiz, PhTAD ikameli dihidropirol igeren molekiillerin, kanser kemoresiztansinin potansiyel bir diizenleyicisi olan
ABC Transporterlar etkiledigini gostermektedir.

Sonug: Sonuglarimiz, bilesik (B) I, BII, BIII, BV, BVIII ve BXII'nin ABCB1'i artirdigini, BIV, BVI, BVII, BX, BIX, BXI, BXIII ve
BXIV'iin ise ABCBI1'i azalttigini ortaya koymustur. Ayrica, BI, BIV, BVI ve BVIII, ABCC3'ii yukari regiile etmesine ragmen, BVIIL,
BX, BXII, BXIII ve BXIV, ABCC3'ii asag1 regiile eder. Ayrica, tim bilesikler ABCC10 ekspresyonunu arttirmugtir. Tersine,
ABCCI11’in ekspresyonu ise tiim bilesikler tarafindan azaltilmistir. Ayrica BII, BV ve BVI, ABCG2'yi artirirken, BI, BVII, BVIII,
BIX, BX, BXI, BXII, BXIII ve BXIV, ABCG2'yi azaltmistir. Bunun yaninda ABCB1, ABCC3, ABCC11 ve ABCG2 miktarlari, BVII,
BIX, BX, BXI, BXIII ve BXIV ile paralel olarak azalmistir. Ayrica, yiiksek baglanma enerjisine sahip BXI ve BXIV'lin molekiiler
kenetlenme hesaplama sonuglari, ABCB1'in siki bir sekilde modiile edildigini gdstermistir. Ozellikle bu bilesikler, ABCBI1 iizerindeki
birgok hidrojen baglama ve hidrofobik bélge ile etkilesime girmektedir.

Anahtar Kelimeler: ABCB1; ABCC3; kemorezistans; meme kanseri; PhTAD-dihidropirol

ABSTRACT

Purpose: ABC proteins transport many substrates such as antibiotics and drugs. Increase of ABCs lead chemoresistance in cancer.

In view of this information, in our study, we planned to investigate both PhTAD-substituted dihydropyrrole compound's impact on
gene expressions of ABC Transporters in the MCF7 cells, and predictive molecular binding sites target on human ABCB1 structure
for these compounds.

Materials and Methods: The mRNA expression levels of ABCB1, ABCC3, ABCC10, ABCC11, and ABCG2 in the MCF-7 cell were
measured by gPCR. Molecular docking assays were realized with both the AutoDock Tools 4.2 and PyMOL 2.4. Also, the interaction
analysis was performed by ProteinsPlus web service.

Results: Our results revealed that CI, ClI, ClII, CV, CVIII, and CXII increased ABCB1 while compound CIV, CVI, CVII, CX, CIX,
CXI, CXIIl, and CXIV decreased ABCB1. Besides, CI, CIV, CVI, and CVIII upregulate ABCC3, although CVII, CX, CXIl, CXIll,
and CXIV downregulate ABCC3. Moreover, ABCC10 expression is induced by all compounds. Conversely, ABCC11 expression is
reduced by all compounds. Furthermore, CIl, CV, and CVI increased ABCG2, while CI, CVII, CVIII, CIX, CX, CXI, CXIl, CXIIl,
and CXIV decreased ABCG2. Also, ABCB1, ABCC3, ABCC11, and ABCG2 parallelly reduced by CVII, CIX, CX, CXI, CXIIl, and
CXIV. Also, the molecular docking calculation results of CXI and CXIV with high binding energy have shown that tightly modulated
ABCBL. Especially, these compounds interact with many hydrogen bonding and hydrophobic site on ABCB1.

Conclusion: Our findings indicate that the PhTAD-substituted dihydropyrol containing molecules affect ABC transporters as a poten-
tial regulator of cancer chemoresistance.

Keywords: ABCB1; ABCCS3; breast cancer; chemoresistance; PhTAD-dihydropyrrole
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INTRODUCTION

Cancer ranks second among the diseases that cause the
most deaths in the world and it is expressed as unregulated
DNA replicating itself and cell division.>? Breast cancer is
the leading cause of death in cancer cases in women.®
Breast cancer is rare in men, but it is a common type of
cancer in women.*° Breast cancer has been shown to be
caused by a variety of mechanisms caused by the multi-
drug resistance (MDR).® In previous studies, it was re-
ported that MDR mechanisms in breast cancer caused mul-
tidrug resistance by decreasing drug concentration in the
cell, and by detecting its up-expression in breast cancer re-
sistance protein (BCRP), it decreased the effectiveness of
drugs.”8

MDR hypothesis is related to the development of pharma-
cokinetic resistance mechanism, the inability of the drug
to reach sufficient concentration in the target area because
of the overexpression and activities of drug transporters in
the cancer chemotherapy resistance. This hypothesis was
first explained and popularized in chemotherapy resistance
in cancer.®! Research continues in many areas to figure
out MDR in cancer and to explore new drugs which can
inhibit the improvement of drug resistance in cells. Many
findings have demonstrated that the P glycoprotein, also
known as multidrug delivery protein, is expressed in large
amounts in many cancer cells because of genetic changes.
This situation causes cancer cells to develop resistance to

many anticancer drugs.>4

The ATP-Binding Cassette (ABC) transporters gene fam-
ily is identified according to the sequence and structure of
ATP binding sites. They are responsible for the transport
of many substrates such as hormones, lipids, sugars, amino
acids, ions, polysaccharides, peptides, proteins, antibiot-
ics, xenobiotics, drugs, and toxins, through intracellular
and extracellular membranes.>6 ABC proteins use the en-
ergy from ATP hydrolysis and contain 49 different ABC
genes that are divided into seven subfamilies (ABCA-
ABCG).1718

Genetic and molecular investigations have found that mul-
tidrug-resistant cancer cells raised MDR1 (Pgp / ABCB1)

gene expression levels in humans. P-glycoprotein encod-
ing by the MDRL1 gene is produced at prominent amounts
in many cancers.'®-?? Multidrug carriers are one of two im-
portant mechanisms defined in the flow of drugs pumped
from cells. The other mechanism for drug flow involves
the expression of a gene called multidrug resistance-asso-
ciated protein (MRP). Both MDR1 and MRP genes are
members of a superfamily of ATP-dependent carriers. Pre-
sumably, other members of this superfamily that have not
yet been identified also play an effective role in drug re-
sistance. MDR etiology can be multifactorial; however,
standard drug resistance to cytotoxic drugs mentioned
above is mostly on account of upregulation of P-glycopro-
tein that conducts as a drug exit pump and its overex-
pressed in human tumors.*223 In cancerous tissue, expres-
sion of P-glycoprotein results in the highest potential for
resistance in tumors provided from tissues that normally
express P-glycoprotein, such as epithelial cells of the pan-
creas, liver, adrenal, colon, and kidney. P-glycoprotein
levels could be low at that case of determination in tumors
before chemotherapy begins; however, they rise after ex-
posure to chemotherapy agents, causing the exploration of
MDR in these cells.?* An important mechanism of cancer
cell multidrug resistance is thought to involve apoptosis or

suppression of other cell death pathways.?526

Dihydropyrrole derivatives are important compounds that
exhibit a variety of biological activities and are useful in-
termediates in the synthesis of natural products.?” It has
been stated in many studies by researchers that dihydro-
pyrrole compounds have antitumor activity on various
types of cancer and have been shown to have low toxicity
effectively.?® The resistance that occurs in cancer cells
with the excretion of drugs from the cell can be overcome
with dihydropyrrole compounds.?® The number of pyrrole-
based drugs is high, so pyrroles are among the most re-
searched heterocyclics in drug discovery for therapeutic
fields. There are many studies such as anticancer, antimi-
crobial and antiviral belonging to pyrrole compounds
which are a specific target in biological activities.3® How-
ever, related to pyrrole-derived compounds, sufficient
studies have not been found for compounds’ effect on the

drug resistance mechanism.

78



PhTAD compounds alterate chemoresistance gene expressions

Yazgan et al.

In view of this information, we planned to investigate
PhTAD-substituted dihydropyrrole compounds' impact on
gene expressions of ATP-Binding Cassette Transporters in
the MCF7 cells. Besides, we explored the compound I-
X1V against the binding of human ABCBL1 in the complex
structure of PDB:7A69 (www.rcsh.org) using a molecular
docking approach. Our findings indicate that the PATAD-
substituted dihydropyrrole containing molecules alternate
ABC transporter gene levels as a potential regulator of
cancer chemoresistance. Also, these molecules could be a
likely inhibitor for ABCs.

MATERIALS and METHODS

Structure of Compounds

According to our previous study, we were synthesized
PhTAD substituted dihydropyrrole compounds.3* The
structures of these compounds (C) were listed as shown in

Figure 1.
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Figure 1. Structure of syn and anti PhTAD derivative compounds.

Cell Culture

The Human breast adenocarcinoma cell line (MCF-7,
ATCC® HTB22 ™ Manassas, VA, USA) was used for
cell culture. MCF-7 cells were cultured using media con-
taining 25 g/100 mL sodium bicarbonate (Sigma—Aldrich),
10 % fetal bovine serum (Sigma—Aldrich), RPMI-1640
(Sigma—Aldrich), penicillin/streptomycin  (Sigma-Al-
drich), and cells were incubated condition properly which
are humidified atmosphere of 5% CO and at 37 °C in the
incubator. After that, the cells had grown to 75% satura-
tion, and the cells were washed with phosphate-buffered
saline (PBS) and detached from flasks with 1X Trypsin
(Sigma—Aldrich). Nearly 2x10° cells were seeded per well
of a 6-well culture plate in 3 mL of growth medium. Cells
were incubated at 37 °C and 5% CO2 and 90 % humidity
for 24 h until applied for PhTAD substituted dihydro-
pyrrole compounds.

Total RNA Isolation, Determination, and cDNA Syn-
thesis

Properly amount of PhTAD substituted dihydropyrrole
compounds were dissolved in Dimethyl sulfoxide
(DMSO) and diluted in a culture medium. In our previous
study, the effect of PhTAD substituted dihydropyrrole
compounds on cell viability was measured by the methyl
thiazolyl diphenyl tetrazolium bromide (MTT) assay.
Briefly, the cells were seeded in a 96-well plate at a density
of 1x10* cells/well in a final volume of 100 uL and incu-
bated for 24 h. The final concentrations of compounds
were applied on cells as 1.56, 3.125, 6.25, 12.5, 25, 50, 100
uM incubated for 24 h. MTT was added to the plate. After
two hours, the medium was removed and then formazan
crystals were dissolved in 100 pL DMSO. The absorbance
was measured at 570 nm via a microplate reader (Thermo
Multiskan Go). The cell viability percentage was deter-
mined with the help of the Microsoft Excel program and
50% suppressive concentration (ICso) was calculated by
logarithmic slope graph.

Cell viability %=(compound treatment absorbance)/(neg-

ative control absorbance valuex100)
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According to the 1Cso results we obtained in our previous
study applied appropriate doses on MCF-7 as shown in Ta-
ble 1.2 These compounds were applied to the 2x10° cells
at the specified doses; after that, cells were incubated at 37
°C for 24 h. Total RNA was isolated with the GeneJET
RNA Purification Kit (Cat No: KO731, Thermo Scientific).
Both the concentration and purity of total RNA in the sam-
ples were measured at 260 and 280 nm via spectrophotom-
eter (Multiskan Go pDrop, Thermo Scientific). Total RNA
concentrations and purity values were shown in Table 2.
cDNA was synthesized from 100 ng total RNA using the
Maxima First Strand cDNA Synthesis Kit (Cat No: K1671,
Thermo Scientific) according to the manufacturer’s in-

structions.

Table 1. Applied cytotoxic doses of PhTAD derivative com-
pounds on MCF7 cells.

Compounds Name 1Cso Dose (uM)
| 25
] 25
11 25
[\ 25
\Y% 50

Vi 125
1 125
VI 125
IX 6.25
X 125
Xl 125
X1l 50
X1l 25
XIvV 25

Negative Control -

measured by Real-Time PCR System (PikoReal™,
Thermo Scientific). Relative gene expression levels of
ABCBL1, ABCC3, ABCC10, ABCC11, and ABCG2 were
calculated as a fold change using the 2-22CT method. Ac-
cording this calculation, ACT = CT (target gene)-CT (B-
actin) and A(ACT) = ACT (negative control)-ACT (treat-
ment of compound). The primer pairs used for gPCR are
shown in Table 3. Estimated target gene specificity and
PCR product sizes were confirmed using NCBI Primer-
BLAST (http://www.ncbi.nlm.nih.gov/tools/primer-
blast/).

Table 3. Nucleotide sequences of forward (F) and reverse (R) pri-
mers, size of the products and primer specific annealing tempera-
tures (Ta) for the real-time PCR detection.

Product

Gene Primer Sequences (5’-3°) Length ;I;z)
(bp)

B-Actin F TGACGTGGACATCCGCAAAG 205 51

B-ActinR  CTGGAAGGTGGACAGCGAGG

ABCBL1 F GTTCAGGTGGCTCTGGATAAG 93 55

ABCB1R AGCGATGACGTCAGCATTAC

ABCC3F TACTCCAAGACAGAGACAGAGG 111 53

ABCC3R CCGGTAGCGCACAGAATAAT

ABCC10F TCACCCTGTCTCCACTGTAT 133 49

ABCC10R AACTGGCACCTCTGGTTTAG

ABCCl11F GTGGTGCTGATCGTCTTCTT 106 53

ABCC11R CCATGGTTCCATTGCTCTCT

ABCG2F TCGTACTGGGACTGGTTATAGG 101 53

ABCG2R GTTGGTCGTCAGGAAGAAGAG

Table 2. Total RNA concentrations and A260/280 values.

Compounds Total RNA (ng/pL) Assos0 Value
1 95.69 2.002
1] 373.2 1.997
11 102.1 2.001
v 2425 2.058
\Y 162 2.022
Vi 400 2.058
Vi 466 2.068
Vil 334 2.066
IX 198 2.059
X 321 2.058
Xl 174 2.052
Xl 238.6 2.054
X1 110 2.099
XIvV 353.7 2.054
Negative Control 219.5 2.109
gPCR

The cDNA was used for quantitative real-time Polymerase
Chain Reaction (qPCR) analysis using the Maxima SYBR
Green/ROX gPCR Master Mix (2X) (Cat No: K0221,
Thermo Scientific), and the threshold cycle (CT) was

Molecular Docking Simulation

The multidrug resistance protein to the human ABCBL1 in
the complex structure of PDB:7A69 (www.rcsh.org) was
selected for molecular docking assay and modeled using
AutoDock4.2 software (Ref M1). The binding site analysis
was performed by PyMOL2.4 (refM2) and Protein-Ligand
Interaction Profiler (PLIP) tools (RefM3).33-35

RESULTS

Effects of PhTAD Substituted Dihydropyrrole Com-
pounds Modulate ABCB1 Gene Expression In MCF-7
Cells

The mRNA expression of ABCB1 upregulated by CI
(0.25-fold), ClI (0.65-fold), CIlI (2.5-fold), CV (1.5-fold),
CVIII (0.4-fold), and CXII (0.7-fold) treatment compared
to negative control in MCF-7 cells (Figure 2). However,
CIV, CVI, CIX, and CXI treatment compared to negative
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control approximately downregulated 50% of the mRNA
expression of ABCB1. CVII and CXIIlI downregulated
70% of the mRNA expression of ABCBL1. Also, CX and
CXIV treatment compared to negative control in MCF-7
cells markedly downregulated 6-fold and 13-fold ABCB1
gene expression levels, respectively.

ABCB1
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Figure 2. Effects of PhTAD substituted dihydropyrrole com-
pounds on ABCBL1 gene expression in MCF-7 cells.

Effects of PhTAD Substituted Dihydropyrrole Com-
pounds on ABCC3 Gene Expression in MCF-7 Cells

The mRNA expression of ABCC3 increased by CI (~0.3-
fold), CIV (~0.4-fold), CVI (~1.4-fold), and CVIII (~1.5-
fold) treatment compared to negative control in MCF-7
cells (Figure 3). But CVII and CXII treatment compared
to negative control decreased 30% the mRNA expression
of ABCC3. Besides, ABCC3 gene expression nearly de-
creased 50% by CX, and CXIV. Especially, CXIII treat-
ment compared to negative control seriously decreased
~75% ABCC3 gene expression level.
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Figure 3. Effects of PhTAD substituted dihydropyrrole com-
pounds on ABCC3 gene expression in MCF-7 cells.

Effects of PhTAD Substituted Dihydropyrrole Com-
pounds Induce ABCC10 Gene Expression in MCF-7
Cells

The mRNA expression levels of ABCC10 considerably in-
creased by CI (4-fold), CllI (2.25-fold), CIII (7-fold), CIV
(3.5-fold), CV (5.75-fold), CVI (2-fold), CVII (3.2-fold),
CVIII (2.2-fold), CIX (4.5-fold), CX (4-fold), CXI (7.2-
fold), CXII (6.2-fold), CXIII (0.25-fold) and CXIV (2.2-
fold) treatment compared to negative control in MCF-7
cells (Figure 4).
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Figure 4. Effects of PhTAD substituted dihydropyrrole com-
pounds on ABCC10 gene expression in MCF-7 cells.

PhTAD Substituted Dihydropyrrole Compounds Re-
duce ABCCL11 Gene Expression in MCF-7 Cells

The mRNA expression levels of ABCC11 considerably
downregulated by CI (4-fold), Cll (1.3-fold), CIlI (0.2-
fold), CIV (5.5-fold), CV (1.2-fold), CVI (15-fold), CVII
(1.2-fold), CVIII (16-fold), CIX (4-fold), CX (2.5-fold),
CXI (26-fold), CXII (1-fold), CXIII (4.5-fold) and CXIV
(13-fold) treatment compared to negative control in MCF-
7 cells (Figure 5). Especially, CVI, CVIII, and CXI are ex-

tremely suppressed on ABCC11 gene expression.
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Figure 5. Effects of PhTAD substituted dihydropyrrole com-
pounds reduce ABCC11 gene expression in MCF-7 cells.
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PhTAD Substituted Dihydropyrrole Compounds on
ABCG2 Gene Expression in MCF-7 Cells

Cll, CV, and CVI treatment compared to negative control
approximately increased 1.5-fold ABCG2 gene expression
levels in MCF-7 cells (Figure 6) even though ABCG2 ex-
pression decreased by CI (2-fold), CVII (2.4-fold), CVIII
(1.5-fold), CX (2.2-fold), CXII (1.2-fold), CXIII (3-fold),
and CXIV (0.3-fold). Interestingly, CIX and CXI treat-
ment compared to negative control markedly downregu-
lated 220-fold and 31-fold the mRNA expression level of
ABCG?2, respectively.
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Figure 6. Effects of PhTAD substituted dihydropyrrole com-
pounds regulate on ABCG2 gene expression in MCF-7 cells.

PhTAD Substituted Dihydropyrrole Compounds Tar-
get on ABCB1

Molecular docking study was performed on the com-
pounds I-X1V to assay the mode of their interaction in the
active site of the multi drug resistance protein on ABCB1
(PDB:7A69) using AutoDock Tools. Table 4 summarizes
the binding depiction and binding energy values. From the
docking assay, obtained poses were selected depending on
the strong binding energy.

Furthermore, 3D interactions of compounds XI, and X1V,
also interaction of the surface with corresponding amino
acids were evaluated by molecular docking methods. Con-
ventional hydrogen bonds were found between the
GLN990, GLN725 and N-phenylmaleimide parts of the
compounds. All compounds embedded into the hydropho-

bic pocket of the inhibitor pocked were occupied by

PhTAD, phenyl ring, or N-maleimide part which inter-
acted with 11e306, Phe303, Trp232, Tyr307. The highest
dock score was found as -10.38, -9.99, -9.28, -9.20, -9.19,
-9.13, -8.91, -8.72 kcal/mol for compounds XI, 11, X1V, X,
IX, VI, VII, IV, respectively (Figure 7).

Table 4. Data from the molecular docking of the PhTAD deriva-
tives compounds on 7A69.

Binding Binding G

Szt Iinteraction Energy

Bond

1 Imide-Ph(Phe728A, Tyr307A) -8.39 3
Esterside (GIn990A)
Imide C=0(GIn725A)
PhTAD-Ph(Phe770A, GIn990A)
NtriazoC=0(GIn725A,
Phe303A)

1 Imide-Ph (Phe303A, Trp232A) -9.99 2

PhTAD-Ph( Phe994A)
PhTAD-C=0(GIn838A)

1 Imide-Ph (Phe728A, Tyr307A) -9.00 2
Imide-C=0(GIn725A)
PhTAD-Ph(Phe303A)

PhTAD-C=0(GIn990A)
v Imide-Ph (Phe728A, Tyr307A) -8.72 2

Imide-C=0(GIn725A)
PhTAD-Ph (Phe994A, GIn990A,
Val991, Phe303A)
PhTAD-C=0(GIn990A)
\% PhTAD-Ph(Phe303A) -8.53 2
Imide-C=0 (Tyr310A)
Imid-Ph(Phe983A, Phe336A)

PhTAD-C=0(GIn725A)

VI Esterside (GIn990A) -9.13 4
Imide-Ph (Phe738A, Tyr307A)

Imide-C=0(GIn725A)

PhTAD-Ph(Tyr307A, Ala987A,
Val991)

PhTAD-C=0(Ala987A)
VI PhTAD-Ph(Phe303A, 11e306A) -8.91 3

Imide-C=0 (Trp232A)
Imide-Ph (Met994A)

Vil Imide-Ph (Met986A Phe303A, -8.40 3
Trp232A, Phe983A)

PhTAD-Ph (Phe303A, Trp232A),
Ala302A 11e299A)

PhTAD-C=0(GIng90A)
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IX PhTAD-Ph(Phe728A Trp232A)  -9.19 2
Imide-Ph (Phe343A,Phe303A,
Trp232A, Ala302)
Imide-C=0 (GIn990A)

S-side (GIn725A)
X Imide-Ph (11e340A) -9.20 1

PhTAD-Ph (Trp232A,
Phe303A, Phe343A)

Xl PhTAD-Ph(Phe303A,Phe343A) -10.38 2

Xl Imide-Ph (Phe728A,Tyr307A) -8.38 2
Imide-C=0(Phe303A)
PhTAD-Ph (11e299A, Trp232A)
PhTAD-C=0 (GIn990A)
Esterside (Phe303A)

X1 Imide-Ph (11e306A,Tyr307A) -9.04 2
Imide C=0(GIn725A)
Esterside (Phe343A, Leu339A)

Y Imide-Ph (Phe303A,Trp232A) -9.28 3
PhTAD-Ph(Phe343A)
PhTAD-C=0(Ile340A Phe343A)

Triazol H bond(GIn347A)

Esterside (Leu339A)

Imideco(Trp232A,GIn990A,
11e306A)

Figure 7. Compound XI and XIV superimposed in the human
ABCB1 multidrug resistance protein active side and 3D predicted
binding mode of Xl and XIV (H-bond: blue, hydrophobic interac-
tion: green).

DISCUSSION

It is known that the structures and mechanisms of various
cancer cells develop resistance to drugs, so the cells con-
tinue to grow and multiply abnormally. Multidrug re-
sistance detected in cancer cells is overexpression of ABC
transporters. Due to the mechanism caused by MDR, drugs
are excreted from cancer cells, and the effectiveness of
drugs is significantly weakened. ABC transporter modula-
tors are an important strategy for overcoming drug re-
sistance due to their potential to increase the effectiveness
of anticancer drugs.®® Pyrrole core stands out in many
new drug discoveries by medical chemists due to its phar-
maceutical and pharmacological properties.?’

Boger et al. showed that the cytotoxic activity of the pyr-
role compounds was determined and reversed sensitization
of the multi-drug resistant in human colon cancer cell line
(HCT116 / VM46).% Besides, according to another study,
pyrrole-derived compounds exhibited significant cytotox-
icity and reactivated multidrug-resistant cancer cell lines
at non-toxic concentrations.3” Furthermore, a study related
to TRPV1 agonistic and anticancer activities of pyrrole de-
rived compounds have shown that these compounds have
significant antiproliferative potency, and the compounds
were found to be sensitive to those showing the MDR phe-
notype in apoptosis-resistant many cancer cells such as hu-
man glioblastoma (GBM, U373), human non-small cell
lung cancer (A549), human melanoma (SKMEL-28), ana-
plastic oligodendroglioma (Hs683) and breast cancer
(MCF-7).38 In addition, Finiuk et al. demonstrate that pyr-
role-derived compounds showed multidrug-resistant trans-
porters effects in human pancreatic, hepatocarcinoma, and
colon carcinoma cells. Also, these compounds have shown
the most pronounced effect against human cervical carci-
noma cells (KB3-1 and KBC-1).* As a result of the liter-
ature review of pyrrole-derived compounds, sufficient re-
sources have not been found for the drug resistance mech-
anisms of the compounds. Therefore, the study has an im-

portant and original value.

In view of this information, in our study, we planned to
investigate both PhTAD-substituted dihydropyrrole com-
pounds' impact on gene expressions of ABC Transporters
in the MCF7 cells, and predictive molecular binding sites
target on human ABCBL1 structure for these compounds.
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Our findings indicate that CI, CII, CIll, CV, CVIII, and
CXII treatment compared to negative control in MCF-7
cells increased ABCB1 gene expression levels, while CIV,
CVI, CVII, CX, CIX, CXI, CXIll, and CXIV decreased
ABCBL gene expression levels (Figure 2). Especially, CX
and CXIV markedly downregulated 6-fold and 13-fold
ABCBL1 gene expression levels, respectively.

In addition, CI, CIV, CVI, and CVIII treatment compared
to negative control in MCF-7 cells upregulate the mMRNA
expression of ABCC3, although CVII, CX, CXII, CXIIlI,
and CXI1V downregulate the mRNA expression of ABCC3
(Figure 3). Moreover, ABCC10 gene expression levels in-
duced by ClI, CII, CllI, CIV, CV, CVI, CVII, CVIII, CIX,
CX, CXI, CXIlI, CXIIl, and CXIV treatment compared to
negative control in MCF-7 cells (Figure 4). Conversely,
the mRNA expression levels of ABCC11 reduced by ClI,
Cll, CIll, CIV, CV, CVI, CVII, CVII, CIX, CX, CXI,
CXIl, CXIIl, and CXIV treatment compared to negative
control in MCF-7 cells (Figure 5). Especially, CVI, CVIII,
and CXI are extremely suppressed on ABCC11 gene ex-

pression.

Furthermore, CIl, CV, and CVI treatment compared to
negative control in MCF-7 cells increased ABCG2 gene
expression levels, while Cl, CVII, CVIII, CIX, CX, CXI,
CXIl, CXIll, and CXIV decreased ABCG2 gene expres-
sion (Figure 6). Interestingly, CIX and CXI treatment
markedly downregulated 220-fold and 31-fold the mRNA

expression level of ABCG2, respectively.

Our results revealed that gene expression levels of
ABCBL1, ABCC3, ABCC11 and ABCG2 were parallelly
reduced by CVII, CIX, CX, CXI, CXIIl, and CXIV. These
findings indicate that PhTAD substituted dihydropyrrole
compounds deactivated chemoresistance mechanisms of

cancer cells.

In addition to gene expression analysis, we tested potential
targets on ABCB1 for these molecules (Table 4). Moreo-
ver, our Docking assay revealed that compounds I-XI1V
could interact with key amino acid residues at the active
site of the ABCB1-gene MDR protein on side. CXI, CllI,
CXIV, CX, CIX, CVI, CVII, and CIV have shown mark-
edly highest dock scores for ABCBL1 protein, respectively.

Especially, CX1 and CXIV have important binding sites on
ABCB1 and could be potential inhibitors (Figure 7).

In conclusion, our findings indicate that the PhTAD-sub-
stituted dihydropyrrole containing molecules alterate ABC
transporter gene levels as a potential regulator of cancer
chemoresistance. Besides, these molecules may have a
considerable inhibitor effect on ABCB1. These com-
pounds might be used as a potential molecule for cancer
drug design. However, further studies on these compounds
are needed.
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Investigation of TheEffects of Trpc4/5 Inhibitor M084 in Experimental

Alzheimer’s-LikeDementia Model

Deneysel Alzheimer Benzeri Demans Modelinde Trpc4/5 Inhibitorii M084'iin

Etkilerinin Arastirilmasi

Ali GUNES" "~ Hasan AKKKOC? - Emre UYAR?®

oz

Amag: Bu ¢aligmadaki amacimiz skopolamin ile olusturdugumuz deneysel Alzheimer benzeri demans modelinde N-butil-[IH]-
benzimidazol-2-amin (M084)’in biligsel fonksiyonlar iizerine etkilerini aragtirmaktir.

Araclar ve Yontem: Calismamizda erkek BALB/c fareler beg gruba (n:8) ayrildi. Kontrol grubu; 14 giin boyunca giinde 1 ml 0.9%
salin ¢ozeltisi intraperitoneal (i.p.) olarak uygulandi. Skopolamin grubu: ilk 7 giin giinde 1 ml 0.9% salin ¢dzeltisi, ardindan 8-14.
giinler arasinda giinde 3 mg/kg skopolamini.p. olarak uygulandi. Skopolamin + M084 grubu; ilk 7 giin giinde 1 ml 0.9% salin ¢dzeltisi
uygulanan farelere 8-14. giinler arasinda giinde 3 mg/kg skopolamini.p. + 10-14 giinler arasi giinde 20 mg/kg M084 giinde tek doz i.p.
olarak uygulandi. M084 grubu; farelere 0-14. giinler arast giinde 20 mg/kg M084 giinde tek doz i.p. uygulandi. Donepezil grubu:
Pozitif kontrol grubu olarak farelere 0-14. giinler arasi giinde 5 mg/kg donepezilip + 8-14 giinler arasinda giinde 3 mg/kg
skopolamini.p. uygulandi. Caligmanin 14 ve 15. giinlerinde pasif sakinma, yeni obje tanima ve modifiye yiikseltilmis art1 labirenti testi
uygulamalari yapildi.

Bulgular: Pasif sakinma testinde karanlik odaya gegis siireleri skopolamin grubunda kontrol grubuna kiyasla daha kisaydi. Modifiye
Yiikseltilmis Art1 Labirenti Testinde 2. giin kapali kollardan birine gegis siireleri skopolamin grubunda kontrol ve donezepil grubuna
gore daha fazla bulundu. Yeni obje tanima testinde diskriminasyon indeks degerleri kontrol, skopolamin + M084, donezepil ve diger
gruplardaki degerler skopolamin grubuna gére daha fazla bulundu.

Sonug: Sonug olarak Alzheimer benzeri demans modelinde M084 gorsel bellek tizerine olumlu sonuglar vermis, fakat diger bellek
tiirleri tizerine etkisiz bulunmustur.

AnahtarKelimeler: alzheimer; bellekfonksiyonu; M084; skopolamin
ABSTRACT

Purpose: This study aimed to research the effects of N-butyl-1H]-benzimidazole-2-amine (M084) on cognitive functions in an
experimental Alzheimer-like dementia model.

Materials and Methods: In our study, male rats were divided into five groups (n:8). The control (C) had 1 ml 0.9% saline solution
administered intraperitoneally (i.p.) for 14 days. Scopolamine (S) was administered intraperitoneally with 1 ml 0.9% saline solution
for the first 7 days, followed by 3 mg/kg scopolamine on days 8-14.Scopolamine+M084 (SM) was administered i.p. dissolved in 1 mi
0.9% saline solution for the first 7 days, followed by 3 mg/kg scopolamine on days 8-14 and 20 mg/kg M084 on days 10-14. M084
(M) was administered i.p. 20 mg/kg M084 in a single daily dose from days 0-14. Positive control (D) had 5 mg/kg donepezil
administrations on days 0-14 and 3 mg/kg scopolamine on days 8-14.

On days 14 and 15 of the study, passive avoidance, novel object recognition, and modified elevated plus maze tests were performed.
Results: In the passive avoidance test, transfer latencies were significantly lower in group S compared to group C. In the modified
elevated plus maze test, the passing time to either closed arms on the 2nd-day test was significantly higher in group S compared to
groups C and D. In the novel object recognition test, the values for groups C, SM, D, and other groups were significantly higher
compared to group S.

Conclusion: In conclusion, in an Alzheimer-like dementia model, M084 provided positive results for visual memory; however, it was
ineffective for other memory types.

Keywords: alzheimer's; memory functions; M084; scopolamine
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INTRODUCTION

Alzheimer’s disease (AD) is a degenerative disorder of the
central nervous system characterized by progressive
disruption of cognitive functions. It is estimated that there
are more than 24 million cases in the world in
general.*Considering the aging of the global population, it
is expected that the number of cases will double by 2040.
There is an apparent increase in AD incidence after age 65
years.> Memory loss is the first symptom observed.?The
most prominent feature in the histopathology of AD is the
formation of senile amyloid plaques (SP) in the amygdala,
hippocampus, and neocortex in the brain® Additionally,
hypotheses like the cholinergic and calcium were proposed
for AD occurrence, and a variety of studies were
performed about these topics.*®

Ach is a neurotransmitterthat enhances attention and helps
learning processes in physiological conditions. The
primary deficiency in AD is disruption of the cholinergic
system, particularly brain regions related to learning and
memory. In this regard, medications increasing cholinergic
transmission are used for the treatment of Alzheimer's
disease. Many studies revealed that the disruption in
cholinergic functions is in parallel to the disruption of
short-term memory, especially. In this regard, blockage of
cholinergic muscarinic receptors with scopolamine causes
memory impairment similar to AD, and this is one of the

most widely used experimental dementia models.”8

Ca* has significant effects on neurons' survival and
functions, and imbalances in calcium signals play an
important role in AD pathogenesis. Disruption in the Ca*?
balance plays a role in excitotoxicity, synaptic
degeneration, and cell death, while reduced Ca*? secretion

has a protective effect on neurons.*%10

Transient receptor potential channels (TRPC) are
associated with many pathologic situations in addition to
their physiological importance. One of these pathologic
situations is neurodegenerative diseases like Alzheimer’s
and Parkinson’sdisease. Due to regulation of the
intracellular Ca*? concentrations, TRPC channels come to
the forefront more compared to other subfamilies.*t
TRPC4 was shown to be expressed with TRPC5, which
plays an important role in neuronal Ca*2 homeostasis. The

significant effects of Ca*? on survival and functions of
neurons and the imbalance in calcium signals playing an
important role in the AD pathogenesis comprise the basis
of the Ca*? hypothesis in AD*3%0 While normal
expression of TRPCS5 increases neurite extensions,

overexpression of TRPC5 inhibits neurite growth.!?

N-butyl-(1H)-benzimidazole-2-amine  (M084) is a
molecule inhibiting TRPC4/5. It is thought that inhibition
of TRPC4/5 will be effective in regulating the intracellular
Ca*? dysregulation. Additionally, studies stated that one of
the main causes of symptoms in AD is cholinergic loss. At
the same time, it is thought that inhibition of AchE
destroying acetylcholine (Ach) with the acetylcholine
esterase (AchE) and butyrylcholinesterase enzyme
inhibitor M084 may reduce AD symptoms.'3-15For these
reasons, this study was planned with M084, with effects
inhibiting TRPC4/5 and AchE.

MATERIALS and METHODS

The study included 48 male BALB/c mice housed in a
room with a 12-hour light/12-hour dark cycle at room
temperature (2242 °C). There were maximum 8 mice in

each cage with free access to water and food.

According to the experimental protocol, daily
intraperitoneal (ip) injections were given every day at the
same time. Scopolamine and MO084 doses to be
administered to mice have been determined as 3mg/kg by
researching the literature.®1’Medications were injected
after being dissolved in 1 ml 0.9% saline. Groups were
created as follows. The control group (C) had 1 ml 0.9%
saline solution administered ip for 14 days. The
scopolamine group (S) was administered 1 ml 0.9% saline
solution ip for the first 7 days and then 3 mg/kg
scopolamine ip from days 8 to14. The scopolamine+M084
group (SM) was administered 1 ml 0.9% saline solution ip
for the first 7 days and then 3 mg/kg scopolamine i.p. from
days 8 to 14 and 20 mg/kg M084 single dose ip from days
10 to 14. In the MO084 group (M), subjects were
administered 20 mg/kg M084 in a single daily ip dose from
days 0 to 14. In the donepezil group (D), the positive
control group, subjects were administered 5 mg/kg
donepezil ip from days 0 to 14 and 3 mg/kg scopolamine

ip from days 8 to 14.
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Thirty minutes after administration of the final medication
dose on the 14 day, subjects underwent the new object
recognition test, passive avoidance test and modified
elevated plus maze test as observational tests to investigate
the behavior of subjects. Five-minute video recordings
taken during these tests were analyzed with the
Ethovision-XT program. After each subject, the foreign
object recognition test setup was wiped with 20% alcohol

and then tapwater and dried.

Brain tissue samples taken from mice were homogenized
after being added to 0.01 M pH 7.4 iced phosphate buffer
solution with volume 9 times the weight of the sample. The
homogenate was centrifuged at 5000 g for 5 minutes, and
the supernatant was separated for analysis. The
supernatants had BDNF, amyloid B-42, and TAU levels
measured using a micro-ELISA  reader device
(Robonikreadwell touch Thane, India) with ELISA Kits
(Elabscience, China).

Approval was obtained from the local ethics committee for
this research with 3 issues, dated 08.06.2016.

This thesis was supported by the Dicle University ethics
committee with the project number TIP.16.021.

Behavior Tests Used
New Object Identification Test

A novel object recognition test was performed in an open
field test setup (L 42 cm, W 42 cm, H 30 cm) to evaluate
the visual memory of the animals. In the experiment
protocol, mice were placed in an open area with two
objects of the same shape and color for a habituation
period and then expected to recognize these objects. After
90 minutes, one of the objects was exchanged for a new
object with a different shape and color. Mice with
disrupted cognitive functions will not notice the difference
and will spend similar durations around both objects.
Recordings for the novel object recognition test were
analyzed using the Etho Vision XT 11 (Noldus Inf. Tech.
Netherlands) program.

Passive Avoidance Test

The passive avoidance test setup was used to record
affective (emotional) learning and memory functions. The
experimental setup consisted of a light room, a dark room
(both rooms are the same size: length 14 cm, width 7 cm,
height 12 ¢cm), and a door connecting them. The floor of
the experimental setup comprised 0.3 cm diameter
electrically conductive steel bars. The experiment lasted
for 2 days. On the first day, 60 s after subjects were placed
in the light chamber, the door was opened and subjects
entering the dark chamber were subjected to an electric
shock (0.25 mA for 1 s). If the subject did not enter the
dark chamber within 5 minutes of the door opening on the
first day, they were removed from the experiment. The
duration for subjects to pass from the light chamber to the
dark chamber was calculated.

Modified Elevated Plus Maze Test

To record cognitive performance, the modified elevated
plus maze test setup was used. The setup comprised two
open (25 x 5 x 0.5 cm) and two closed (25 x 5 x 16 cm)
arms and a central platform (5 x5 x 0.5 cm). The setup was
placed 50 cm above the floor. The experiment lasted two
days. On the first day, the micewere placed on the open
arms end facing away from the platform and the duration
to enter the closed arms was recorded and animals were
left for 5 s to discover the closed arm. On the second day,
mice were left on the open end in the same conditions and

the duration to reach the closed armswere recorded.

Statistical Analysis

Numerical variables are summarized as mean + standard
deviation, median, minimum and maximum values.
According to whether the distribution was normal or not,
unrepeated measures were analyzed with the Kruskal-
Wallis or one-way analysis of variance (ANOVA) post hoc
Dunn-Bonferroni test, while repeated measures were
analyzed with the Wilcoxon or two-way analysis of
variance for repeated measures test. All statistical analyses
took p<0.05 as statistical significance level. All analyses
were performed with SPSS 21.0 (IBM Corp. Released
2012. IBM SPSS Statistics for Windows, Version 21.0.
Armonk, NY: IBM Corp.) software.
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RESULTS

Weight Change in Subjects

Weight change in subjects in group C reduced compared
to S, SM, M and D groups, but this difference was
notstatistically significant(p>0.05).

New Object Recognition Test Findings

In terms of learning index values, there were significant
differences between S and C, SM, M and D groups.
Subjects in group S allocated less time recognizing the
novel object (p<0.001). The mean and median values for
group S were significantly lower than the other groups
(p<0.05) (Table 1).

Table 1. Novel object recognition test (n=8)

¢ Sfi7.57f9i [52,4;9_'39.74] S p<0.001
S oass [69.2‘11%24.11] p>0.05
M 7&12.(?3; [47.;?1.(5)337’.18] S p:0.015
M 6%6.:;3; [40_2629;7:8_58] S p:0.028
D 75.192 £+ 79.79 s 0:0.003

13.190 [57.24 - 87.93]

C: Control. S: Skopolamine. SM: Skopolamine-M084. M: M084. D:
Donepezil. SSG: statisti-cally significant groups

Table 2. Passive avoidance test (n=8)

C 20.875 + 15.905 214.5+53.439
S 22.25+13.583 86.25 + 88.783
SM 12.25+6.902 89.125 £ 78.755
M 11.5+6.803 201.625 + 86.774
D 19.75+£5.8 256.25 + 39.536

17[4-55] 191 [176 - 300] SM p:0.032
20.5[10 - 53] 67 [1-222] D p:0.003
955 - 25] 108 [3 - 222] D p:0.002
11[2-21] 211 [71 - 300] p>0.05
19[13 -30] 249 [200 - 300] p>0.05

Passive Avoidance Test

When values on the 1% and 2" day are compared in the
same group, there were statistically significant differences
identified between the 1%t and 2" day measurements in C,
M, and D (p<0.05, for all). In each of these groups, 2" day
measurements were very high compared to 1% day
measurements.

Results of analysis investigating the differences between
the groups for each measurement showed significant
differences between the groups only in the 2™ day
measurements(p<0.05). Statistically significant
differences were determined between D group with SM
and S groups and between SM and C groups (p<0.05)

(Table 2).
Modified Elevated Plus Maze Test Findings

The variation in t-test values was found to be similar
according to the all groups (p>0.05).

According to analysis results on a group basis,
comparisons of the t-test on the 1% day and 2™ day in
separate groups did not identify differences between
groups for the t-test 1t day variables (p>0.05). There were
significant differences between the groups for the t-test 2"
day variable. For the T-test 2" day variable, there were
statistically significant differences between the S group
with C and D groups (p<0.05) (Table 3).

C: Control S: Skopolamine. SM: Skopolamine-M084. M: M084. D: Donepezil. SSG: statistically significant groups

Table 3. Modified elevated plus maze test (n=8)

C 36.75 +11.973 20.875 + 7.643 34 [23 - 55] 21[11-31] S p:0.036
S 30.375 + 17.509 34.625 12317 25 [15 - 68] 35[12-51] p>0.05
SM 36.875 = 12.206 2625+ 11.158 33.5[27 - 62] 24 [13 - 50] p>0.05
M 38.875 + 14.827 22.875+2.478 38,5 [10 - 57] 22.5[18 - 26] p>0.05
D 24.125 + 6.556 21.125 +7.549 25 [14 - 34] 20 [13 - 37] S p:0.042

C: Control.S: Skopolamine. SM: Skopolamine-M084. M: M084. D: Donepezil. SSG: statistically significant groups
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Biochemical Findings

BDNF measurements were significantly different between

the S-C groups, S-D groups and S-M groups (Table 4)

Table 4.Biochemical Findings (n=8)

(p<0.05). Tau measurements were different between M
and SM groups (p<0.05) (Table 4).

The AB42 values were significantly differentiated between
groups C and D (p<0.05) (Table 4).

Variable Groups  Mean = standarddeviation [MedianMin - Max] SSG p
C 1.734+0.558 1.815[0.85 - 2.43]
S p:0.021
S 0.494+0.343 0.480[0.14 - 1.17] D p:0.016
BDNF (ng/gr doku) M p:0.004
SM 1.023+0.755 1.040[0.14 - 1.87] p>0.05
M 1.739+0.889 1.610[0.6 - 2.86] p>0.05
D 1.626+ 0.496 1.575 [0.71 - 2.28] p>0.05
C 0.585 +0.380 0.720[0.1 - 0.94] p>0.05
S 0.901 £0.215 0.855[0.21 - 1.85] M p:0.023
Tau(ng/gr doku) SM 0.948 +£0.292 0.890[0.79 - 1.15] p>0.05
M 0.65+0.14 0.645[0.55 - 0.78] p>0.05
D 0.815 +0.068 0.840[0.41 - 1.11] p>0.05
C 0.319+0.215 0.265 [0.09 - 0.73] D p:0.004
S 0.761 +0.551 0.560[0.21 - 1.85] p>0.05
APB42 (ng/gr doku) SM 0.661 +0.147 0.675[0.44 - 0.88] p>0.05
M 0.543 +0.160 0.550[0.29 - 0.8] p>0.05
D 0.749 £ 0.140 0.775[0.44 - 0.89] p>0.05

C: Control. S: Skopolamine. SM: Skopolamine-M084. M: M084. D: Donepezil. SSG: statistically significant groups

DISCUSSION

Studies found that N-butyl-1H]-benzimidazole-2-amine
(M084) has functions both as a TRPC4/5 inhibitor and as
an acetylcholinesterase and succinylcholine esterase
inhibitor.1311-22 TRPC channels are associated with many
pathologic situations in addition to physiological
importance. One of these pathologic situations is
neurodegenerative diseases like Alzheimer's.® The TRPC
channels become more prominent compared to other
subfamilies with the regulation of intracellular Ca*?
concentration.?* Studies showed that Ca*? ion imbalances
play a role in the pathogenesis of neurodegenerative
diseases like Alzheimers.1%2* TRPC4 was shown to be
expressed with TRPC5, which plays an important role in
neuronal Ca*? homeostasis in CA1 pyramidal neurons in
the hippocampus.?>-2” TRPC4 was shown to have a role in
acute and delayed neuronal injury in focal cerebral
ischemia. For this reason, inhibition of TRPC4 is thought
to be protective against neuronal injury.?>2".2 Normal
expression of TRPC5 increases neurite extension, while

overexpression of TRPCS5 inhibits neurite growth.*?

For this reason, channels involving TRPC5 may allow
greater Ca*2 flux than TRPC4/TRPC6 channels which may
cause inhibition of neurite growth.'2282% The TRPC4/5
inhibitor of M084 affects TRPC channels and acts as an
acetylcholinesterase and succinylcholinesterase
inhibitor.131822 In the new object recognition test
measuring visual memory, the SM group had a statistically
significantly longer duration examining the new object
compared to the S group. This situation shows that the
MO084 molecule caused an improvement in visual memory.
It is thought that this effect may be due to increased
cholinergic  activity  due to inhibition  of
acetylcholinesterase enzyme, as well as inhibition of

TRPC channels and/or regulation of Ca*? balance.

When the modified elevated plus maze test and passive
avoidance test findings are investigated, data obtained
from the medicated groups found no statistical
significance compared to the S group. In the S group,
though there were partial differences between the BDNF,
AB42, and Tau levels between the groups, statistical

significance was not present.
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In this study, donepezil was used as a positive control as it
inhibits acetylcholinesterase enzyme, which plays a role in
increasing cholinergic activity. The interest in the novel
object in group D was clearly increased compared to group
S during the novel object recognition test. For the passive
avoidance test, group D had clearly lengthened transition
from the light area to the dark area. In the passive
avoidance test, group D clearly lengthened the transition
time from the light to the dark area. There was no
difference observed between the D and S groups for the
modified elevated plus maze test. There was a slight fall in
AB42 levels in the group treated with D compared to S;
however, this fall was not statistically significant. Studies
stated that donepezil ameliorates  Alzheimer’s

symptoms. 3031

Many methods are used on experimental animals in studies
to induce Alzheimer-type dementia experimentally. One
of these is scopolamine administration. This model inhibits
the cholinergic muscarinic receptors playing an important
role in learning and memory processes, creating a situation
like AD.32% |n this study, scopolamine was used to induce
AD. In the new object recognition test performed to assess
visual memory, subjects in group S had reduced interest in
the new object compared to subjects in group C. This
situation is compatible with the literature.’%3 In the
passive avoidance test used to assess emotional learning
and memory functions, the transition duration from the
light area to the dark area was significantly reduced in
group S compared to group C. Studies about this topic state
that scopolamine administration reduced the transition
duration of subjects and this situation showed disrupted
emotional learning and memory.1®% The modified
elevated plus maze test is a test used for spatial learning
and memory recording. On the 2™ day of tests, the duration
to enter the closed arms was longer in group C compared
to group S. These findings are consistent with other studies
in the literature.®?When biochemical parameters are
assessed, BDNF levels were observed to be significantly
reduced in the scopolamine group compared to group C.
Some studies identified that scopolamine administration
had similar effects on BDNF level.®? Although the AB42
and Tau levels, which play arole in AD pathogenesis, were
higher in group S compared to group C, this finding was

not statistically significant. Scopolamine is a compound

used to stimulate cortical cholinergic neural loss observed
in AD.3%37 For this reason, the AB42 and Tau amounts may
not have increased. According to these findings,
scopolamine is considered to have induced a successful

dementia model.

Limitations of this study are the low number of animal
subjects, the M084 drug used in the study being new and
not having a standard dose, and the long duration for
amyloid and TAU accumulation in the brain, so the 14-day
duration of our study may not be sufficient for TAU and

amyloid formation.

In conclusion, MO084, which inhibits TRPCA4/5,
acetylcholinesterase, and succinyl cholinesterase,
positively affected the novel object recognition test in an
AD-like dementia model induced with scopolamine;
however, it was ineffective on modified elevated plus
maze test and passive avoidance test. We think it will be
beneficial to perform this study with more subjects, longer
duration and different doses of M084.
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Vitiligoda Dinamik Tiyol/Disiilfid Homeostazin Rolii

Role of Dynamic Thiol/Disulfide Homeostasis in Vitiligo

Bilal ILANBEY' "~ Emine Miige ACAR?

0z

Amag: Vitiligo, melanositlerin progressif yikimi sonucu olusan pigment kaybi bozuklugudur. Melanosit kaybinin patofizyolojisi giiniimiizde
tam olarak ¢6ziilememistir. Nedenler arasinda oksidatif stres de yer almaktadir. Dinamik tiyol/disiilfid homeostazi viicudun oksidan-antioksi-
dan dengesinin 6nemli bir belirtecidir. Bu ¢aligmada vitiligo hastalarinda saglikli bireylere gore tiyol/distilfid dengesini degerlendirdik.

Araglar ve Yontem: Vitiligolu 64 hasta ile 34 saglikli bireyin serumunda total tiyol ve native tiyol diizeyleri ile paraoxonaz1 (PON1) aktivitesi
spektrofotometrik yontemle 6l¢iildii. Serum disiilfid diizeyleri ise hesaplamayla bulundu.

Bulgular: Vitiligolu hastalarin serumunda saglikli kisilere gore total ve native tiyol diizeyleri yiiksekti (her ikisi de p<0.001). Serum disiilfid
diizeylerinde ise her iki grup arasinda istatistiksel olarak anlamli fark yoktu.

Sonug: Vitiligolu hastalarda tiyol/disiilfid dengesinin yonii tiyol yoniine kaymistir. Tiyol artig1 hastaligin patofizyolojisinde goriilen melanin
kaybinin sorumlusu olabilir.

Anahtar Kelimeler: oksidatif stres; tiyol/disiilfid homeostazisi; vitiligo

ABSTRACT

Purpose: Vitiligo is a disorder of pigment loss caused by the progressive destruction of melanocytes. The pathophysiology of melanocyte loss
has not been fully elucidated today. Oxidative stress is also among the causes. Dynamic thiol/disulfide homeostasis is an essential indicator of
the body's oxidant-antioxidant balance. In this study, we evaluated the thiol/disulfide balance in vitiligo patients compared to healthy individ-
uals.

Materials and Methods: Total thiol and native thiol levels and paraoxonasel (PON1) activity were measured using a spectrophotometric
method in the serum of 64 patients with vitiligo and 34 healthy individuals. Serum disulfide levels were calculated by calculation.

Results: Total and native thiol levels were higher in the serum of patients with vitiligo compared to healthy individuals (both p<0.001). There
was no statistically significant difference in serum disulfide levels between the two groups.

Conclusion: The thiol/disulfide balance direction has shifted to the thiol direction in patients with vitiligo. Thiol increase may be responsible
for the loss of melanin seen in the pathophysiology of the disease.

Keywords: oxidative stress; thiol/disulfide homeostasis; vitiligo
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GIRiS

Vitiligo, tiim diinyada yaklasik %0.5'lik bir prevalansa sahip ge-
netik, ¢evresel faktorler, metabolik ve immiin degisikliklerin so-
nucu olusan depigmente alanlarla karakterize bir deri hastaligi-
dir.22 Etiyolojisi tam olarak bilinmeyen vitiligoda patofizyoloji-
sinde melanositlerin progressif kayb1 s6z konusudur. Melanosit
kaybina yol agan nedenler arasinda otoimmiinite ilk sirada yer
alirken, bunun yaninda oksidatif stres, noral mekanizmalar ve

viral nedenlerin de oldugu bildirilmistir.3-

Tiyoller, siilfhidril (-SH) gruplar iceren ve oksidatif hasardan
hiicreleri koruyan antioksidan bilesiklerdir. Oksidasyon durum-
larinda tiyol bilesiklerinde yer alan siilfidril gruplari, kovalent
distilfid baglarini olustururlar. Bu reaksiyon geri doniistimlii ol-
dugundan disiilfidler yeniden native tiyollere doniisebilmekte-
dir. Boylece hiicrede oksidasyon-antioksidasyon dengesi saglan-
mus olur, bu duruma dinamik tiyol/disiilfid homeostazi ad1 veri-
lir. Bu homeostaz, viicutta oksidasyondan korumanin yaninda,
apoptozis, hiicresel sinyal iletimi ve hiicresel béliinme gibi
Snemli roller de oynar.8 Bu homeostazda yer alan total ve native
tiyol ile disiilfid parametrelerin diizeylerinin tespit edilmesi kalp
damar hastaliklari, diabetes mellitus, bobrek yetmezligi, nérolo-
jik ve psikiyatrik bozukluklar, astim gibi bir¢ok hastaliktaki ok-

sidan-antioksidan dengenin arastirilmasinda yararli olmustur.”-*2

Melanin pigmentini ireten melanositlerde gesitli formlarda tiyol
gruplarini iceren bilesikler bulunmaktadir. Bu tiyol bilesikleri-
nin melanin pigmentinin sentez reaksiyonlarinda 6nemli rolleri
vardir.’® Bu calismadaki amacimiz vitiligo hastalarinda vitiligo
patogenezinde olas1 rol oynadigi bilinen oksidatif stresi, dinamik

tiyol/disiilfid homeostazi temelinde degerlendirmekti.
ARACLAR ve YONTEM
Calisma Grubunun Olusturulmasi

Bu kesitsel caligmaya Kirsehir Egitim ve Arastirma Hastanesi
Dermatoloji polikliniginde ilk kez nonsegmental vitiligo tanisi
konan 64 hasta ile kontrol grubu i¢in 34 saglikli goniillii birey
alind1. Vitiligo tanisi, klinik muayene bulgular ile birlikte bir
wood lambast araciligtyla konuldu. Sigara icenler, siirekli ilag
kullananlar, ek bir sistemik hastalig1 olanlar, gebe ve emziren
kadinlar, akut enfeksiyonu olanlar ile son bir hafta i¢inde vita-
min ve benzeri takviyeler alan bireyler calisma dig1 birakildi.
Kirsehir Ahi Evran Universitesi yerel Etik kurulundan 2017-
16/196 karar no ve 31-10-2017 tarih ile onay alindi. Helsinki

deklarasyon kilavuzlarina uygun bir sekilde tiim katilimcilardan

bilgilendirilmis onam alindi.
Kan Orneklerinin Alinmasi ve Laboratuvar Analizi

Vendz kan 6rnekleri dnkol antekiibital bolgeden, bir gece aghik-
tan sonra sabah katkisiz 5 ml serum tiiplerine ve K2EDTA’11 tiip-
lere alindi. Serum tiiplerine alinan kan 6rnekleri 2000 x g'de 10
dakika santrifiij edildi. Ustte kalan serumun bir kismindan derhal
rutin biyokimya testleri gelencksel yontemlerle Cobas 501
(Roche Diagnostics A.S., Mannheim, Almanya) otoanalizo-
riinde ¢aligildi. Kalan yaklasik 0,5 ml serum, kapakli mikrosant-
riftj tiiplerine alinarak tiyol/disiilfid ve paraoksonaz-1 (PON1)
testleri ¢alisilacak tarihe kadar —80 °C'de saklandi.

K2EDTA’11 tiiplere alinan tam kandan kan sayimi1 parametreleri,
otomatik kan sayim cihazinda (Sysmex XN-1000, Sysmex Cor-
poration, Japonya) ¢aligildi.

Serum PONL1 aktivitesi ticari bir kit (Relassay Diagnostics, Ga-
ziantep, Tirkiye) ile Cobas 501 (Roche Diagnostics A.S., Al-

manya) otoanalizoriinde calisildi.

Tiyol-disiilfid homeostaz testleri, Erel ve ark. 1 tarafindan gelis-
tirilen bir yontem kullanilarak Cobas 501 (Roche Diagnostics
A.S., Mannheim, Almanya) otoanalizoriinde ticari Kitlerle (Re-
lassay Diagnostics, Gaziantep, Tirkiye) calisildi. Bu yonteme
gore disiilfid baglar1 6nce sodyum borohidrid ile fonksiyonel ti-
yol gruplart olusturmak i¢in indirgendi. Kullanilmayan indirge-
yici madde olan sodyum borohidrid, DTNB'nin (5,5’-ditiobis-
(2-nitrobenzoik) asidin) rediiksiyonunu 6nlemek i¢in formalde-
hit ile ¢gikarildi; indirgenmis ve native tiyol gruplart dahil olmak
tizere total tiyol gruplari, DTNB ile reaksiyondan sonra belir-

lendi.

Disiilfid degerleri asagidaki formiile gére hesaplandi.
Disiilfid degeri = (Total tiyol deger — Native tiyol degeri)/2

Istatistiksel Analiz

Istatistiksel analizler SPSS 22.0 siiriimii (IBM Co., Armonk,
NY, ABD) kullanilarak gerceklestirildi. Dagilimin normalligi
Kolmogorov-Smirnov testi kullanilarak belirlendi. iki grup ara-
sindaki farklar, sirekli veriler igin Student t-testi veya Mann-
Whitney U testi, kategorik veriler ise Ki-kare testi kullanilarak

karsilagtirildi. Korelasyonlar Pearson korelasyon katsayilari ile
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hesaplandi. Siirekli veriler ortalama + SS veya ortanca (mini-
mum-maximum) olarak ifade edildi. Grafik olarak kutu-cizgi
grafigi ve sagilim grafikleri kullanildi. p<0.05 degerleri istatis-
tiksel olarak anlamli kabul edildi.

BULGULAR

Hasta ve kontrollere ait demografik 6zellikler ile laboratuvar pa-
rametreleri Tablo 1'de ozetlenmistir. Hastalar ve kontrollerin
yaglarinin ortalamast ile cinsiyet dagilimlari arasinda istatistiksel

olarak anlaml: fark yoktu.

Dinamik tiyol-disiilfid homeostaz parametreleri agisindan vitili-
golu hastalarin total tiyol (p<0.001) ve native tiyol (p<0.001) dii-
zeyleri kontrol grubundan daha yiiksek iken disiilfid diizeyleri
arasinda istatistiksel olarak anlaml fark yoktu (Tablol, Sekil 1).
Hastalarda kontrollere gore disiilft/total tiyol ve disiilfid/native
tiyol oranlar1 anlamli olarak daha diisiiktii (p<<0.001 ve p<0.001,

sirasiyla).

Tablo 1. Hasta ve kontrol grubunun demografik ozellikleri ve laboratu-
var parametreleri.

Hasta Grubu Kontrol Grubu

Degiskenler (n=64) (n=34) p

Cinsiyet Erkek/Kadin 24/40 9.25 0.271
Yas, yil 3;;# 3;'5?; 0.583
Total tiyol, wmol/1 4%%;* 277%1'.9; <0.001
Native tiyol, pmol/1 41365"9; 23667'l13i <0.001
Disiilfid, umol/l 2 1272 * 2 158; 0.924
Native tiyol/Total tiyol, % 9%_5; 833'_9; <0.001
Disiilfid/Total tiyol, % o 80 <0.001
Disiilfid/Native tiyol, % sz.si 9;; <0.001
PONL, U/L* (1072-910246) (391-%‘;6) 0.001
Lokosit, x103 hiicre/l 738’2* 7;_3; . 0.803
Nétrofil, x103 hiicre/yl 4.;;); 5;_)75; 0.299
Lenfosit, x103 hiicre/l z(fggi 2(')(_)25 0.002
Eozinofil, x103 hiicre/ul* (0'0%}18.03) (0.002'_:]'501) 0.033
Monosit, x103 hiicre/pl* (0'0%?15.32) (O.OOl-flfl3) 0.006
Bazofil, x103 hiicre/ul* (0.0?[‘?(?11) (O.OOi?(;l.O7) 0.001
Trombosit, x103 hiicre/pl 287%i zg%i 0.305
MPV, f 04 10 0.658
Nétrofil/Lenfosit orani I('f;‘li 2'27;; 0.028
Trombosit/Lenfosit orani 1 139616i lélﬁ'lszi 0.041
RDW, % (11.183:'221.9) (11.192—.291.8) 0335

MPV: Ortalama trombosit hacmi; PON1: Paraoksonazl; RDW: Kirmizi hiicre da-
gilim genisligi

* ortanca (minimum-maximum), Mann-Whitney U testi ile karsilastirildi.

Total tivol,
600 B maii

Native tiyol,
[

M
500
e %

300

mol

200

100

Kontrol Vitiligo

Sekil 1. Hasta ve kontrol gruplarinin Total ve Native tiyol diizeylerinin
kutu grafigi
Bir antioksidan enzim olarak bilinen PONL1 aktivitesi vitiligolu
hastalarda kontrollere gore anlamli sekilde daha yiiksekti
(p=0.001).

Hastalarda kontrollere gore inflamasyon parametrelerinden not-
rofil/lenfosit orani ile trombosit/lenfosit oranlar istatistiksel ola-
rak anlamli sekilde daha diisiiktii (p=0.028 ve p=0.041, sira-
styla).

Vitiligolu hastalarda total tiyol degerleri ile diger parametreler
arasinda yapilan korelasyon analizi sonuglar1 Tablo 2°de goste-
rilmigtir. Bu analize gore total tiyol diizeyleri ile diger dinamik
tiyol-disiilfid parametreleri arasinda beklendigi gibi istatistiksel
olarak anlamli korelasyonlar vardi. Hastalarin total tiyol diizey-
leri ve yaslari arasinda negatif yonde korelasyon vardi (r=-0.364,
p=0.003, Sekil 2).

Tablo 2. Vitiligo hastalarinda Total tiyol ile diger laboratuvar paramet-
releri arasindaki korelasyon analizi.

Degiskenler r P

Yas -0.364 0.003
Native tiyol 0.995 0.001
Disiilfid 0.564 0.001
Native tiyol/Total tiyol 0.311 0.012
Disiilfid/Total tiyol -0.310 0.013
Distilfid/Native tiyol -0.310 0.013
PON1 0.179 0.157
Lokosit -0.091 0.478
Notrofil -0.066 0.606
Lenfosit -0.133 0.298
Eozinofil -0.004 0.974
Monosit 0.059 0.647
Bazofil -0.011 0.933
Trombosit -0.179 0.161
MPV -0.006 0.964
Notrofil/Lenfosit orani 0.034 0.789
Trombosit/Lenfosit orani -0.019 0.883

MPV: Ortalama trombosit hacmi; PON1: Paraoksonazl
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Sekil 2. Hastalarda Total tiyol ile Yas arasindaki sagihm grafigi.

TARTISMA

Biz ¢aligmamizda vitiligolu hastalarda saglikli bireylere gore di-
namik tiyol/disiilfid homeostaz parametrelerinden antioksidan
ozellikteki total ve native tiyol diizeylerinin arttigini, buna kargin
oksidasyon gostergesi olan disiilfid diizeylerinin benzer oldu-
gunu bulduk. Yine antioksidan 6zelligi olan ve lipit peroksidas-
yonunu engelleyici fonksiyonu olan PON1 enziminin aktivite-
sinde artig bulduk.

Normal kosullarda hiicrelerde endojen olarak bazal diizeylerde
oksidanlar olan serbest radikallerin iiretimi olmaktadir. Ancak
travma, ultraviyole 1sinlar, enfeksiyonlar, bazi ilaglar ve stres
gibi durumlarda daha yiiksek diizeylerde oksidanlar olugmakta-
dir. Organizmalar bu oksidanlarin zararli etkilerine karsi enzi-
matik ve enzimatik olmayan antioksidan sistemleri gelistirmis-
tir. Viicutta oksidan-antioksidan bir denge s6z konusudur, bu
dengenin oksidan yoniine kaymasi gesitli patolojik durumlarin
ortaya ¢ikmasina yol agmaktadir.® Tiyoller, antioksidan bilegik-
lerin 6nemli liyeleridir. Plazmadaki tiyollerin ¢ogunlugunu albii-
min ve protein tiyolleri olustururken daha az olarak homosistein,
sistein ve glutatyon (GSH) gibi diigiik molekiil agirliklr tiyoller
de bulunmaktadir.!® Oksidatif kosullarda tiyol gruplari oksitle-
nerek kovalent disiilfid (-SS-) baglarini olusturur, bu baglar ye-
niden tiyollere doniigebilir. Bu durum dinamik tiyol/disiilfid ho-

meostazi olarak bilinir.t6

Vitiligoda melanosit kaybinin sebebi tam olarak bilinmemekte-
dir. Hastaligin patogenezinde otoimmiin nedenler daha ¢ok dii-
stinlilmekle birlikte genetik yatkinlik, ¢evresel faktorler, infla-
masyon ve oksidatif stres gibi etmenler de yer almaktadir.* Me-
lanositlerdeki oksidatif stres artisinin nedeni, melanin tiretimi s1-
rasinda yan iiriin olarak endojen olarak ¢ikan oksidatif bilesikler

veya ultraviyole 151k, ¢esitli sitotoksik kimyasallar, bazi ilaglar,

kasima gibi travmatik olaylar ekzojen olarak serbest radikal olu-
sumudur.’” Aym zamanda hastalarda katalaz, glutatyon peroksi-
daz, vitamin E ve C gibi antioksidan savunma mekanizmalarin-
daki yetersizlikler de oksidatif stresin olusumunu uyarr.'8 1° Bir
tiyol bilesigi olan glutatyon, hiicrelerde 6nemli bir antioksidan
fonksiyonu olan bilesiktir. In vitro ¢alismalarda glutatyonun ve
ozellikle sistein molekiiliiniin tiyol bilesikleri melanin sentezin-
deki tirozinaz enziminin aktivesini inhibe ederek ciltte melanin
olusumunu engelledigi gosterilmistir.?’ Bizim ¢alismamizda Vi-
tiligo hastalarin total ve native tiyol diizeyleri saglikli kigilerden
yiiksekti. Hastalardaki bu tiyol diizeylerindeki yiiksekligin ne-
deni serbest radikal artigina yanit olarak oksidatif strese karsi ko-
rumak i¢in olabilir. Vitiligoda bu sekilde antioksidan yanutlar,
antioksidan bir enzim olan siiperoksit dismutazin (SOD) aktivi-
tesindeki artislarda goriilmiistiir.2! Calismamizdaki bu yiiksek ti-
yol diizeyler, vitiligo hastalarinin melanositlerinde yer alan tiro-
zinaz enziminin aktivitesini inhibe ederek melanin sentezini en-

gellemis olabilir.

Elde ettigimiz sonuglara benzer olarak Akoglu ve arkadaslarinin
73 non segmental vitiligolu hasta ve 69 saglikli kontrol grubu
tizerinde yapmus olduklar1 ¢alismada, hastalarin total ve native
tiyol diizeyleri yiiksek, distilfid diizeyleri ise kontrol grubuyla
benzerdi. Onlar, ¢aligmalarinda tiyollerin vitiligonun siddetiyle
iligkili oldugunu gosterdiler.?? Bizim ¢aligmamizdan farkli ola-
rak Aksoy ve Celik, 32 vitiligolu hasta ve 35 kontrol grubundan
olusan nispeten daha az katilimet sayisiyla yaptiklar: caligmada,
dinamik disiilfid homeastaz agisindan higbir parametrede fark
bulmadilar.?® Pektas ve arkadaslari, 76 jeneralize vitiligolu hasta
ve 67 saglikli goniillil izerinde yaptiklari ¢aligmada bizim galis-
madan elde ettigimiz sonuglardan farkli olarak, hastalarda kont-
rollere gore total ve native tiyol diizeylerinin diisiik oldugunu,
buna kargin disiilfid diizeylerinin kontrollere gére benzer oldu-
gunu buldular. Onlarin ¢alismasinda bizim ¢aligmaya benzer
olarak hastalarda nétrofil/lenfosit orani kontrollere gore daha dii-
siiktii.?

Calismamizda vitiligolu hastalarda antioksidan bir enzim olan
PON1 aktivitesini diger antioksidan 6zellikte olan total ve native
tiyol bilesikleriyle paralel olarak artmis oldugunu bulduk. Bizim
sonuglarimizin aksine El-Farargy ve ark., 20 aktif jeneralize vi-
tiligolu hasta ve 20 saglikli goniilliide yaptiklar1 ¢aligmada se-
rum PONL1 diizeylerinin vitiligo’lu hastalarda daha diisiik buldu-
lar.?> Ancak onlarm ¢alismasi hem toplam katilimc1 sayis1 olarak
bizimkine gore diisiiktii hem de PON1 aktivitesi yerine PON1’in
molekiiler diizeyini ¢aligmis olduklari i¢in sonuglarimizla ara-

sindaki farki agiklamaktadir.
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Calismamizin bir kisitlamast s6z konusudur. Sadece nonseg-
mental vitiligolu hastalar ¢alismaya alinmistir. Segmental vitili-
golu hastalar da dahil edilebilmesi durumunda daha genel bir so-

nug elde edilebilecektir.

Bu calismada vitiligo hastalarda tiyol-disiilfid dengesinin tiyol
yOniine kaymasi, melanin sentezini bozarak veya melanositlerde
bir hasara yol acarak hastaligin patofizyolojisinde rol oynamasi
olasidir. Ancak kesin mekanizmanin belirlenmesi igin hiicresel
ve deneysel modellerin oldugu ileri ¢aligmalarin yapilmasina ih-

tiyag vardir.
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Uyku Poliklinigine Basvuran Hastalarin Bir Yillik Verilerinin Genel Analizi

General Analysis of One-Year Data of Patients Applying to Sleep Polyclinic
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oz

Amag: Obstriiktif uyku apne sendromu (OUAS) uyku esnasinda hipofarenks bélgesinde tam veya kismi daralmasiyla ve oksijen satu-
rasyonundaki (SO2) diisme sonrasinda solunum ¢abasi ve intratorasik basincin negatiflesmesi ile karakterize bir sendromdur. Horlama,
glindiiz asir1 uykululuk hali ve tanikli apne OUAS’da en ¢ok g6zlenen semptomlardir. Polisomnografi (PSG), OUAS tanist igin kulla-
nilan altin standart bir ydntemdir. Bir y1l boyunca uyku laboratuvarinda takip edilen hastalarimizi degerlendirmeyi amagladik.
Araglar ve Yontem: Calismamiza 1 Ocak 2018-1 Ocak 2019 zaman araliginda uyku laboratuvarimizda yatan 111 hasta dahil edildi.
Hastalar 4 gruba ayrilarak demografik ve klinik bulgular1 karsilagtirildi.

Bulgular: Hastalarin yas ortalamasi 46.55+11.18 yil idi. Hipertansiyon (HT) goriilme siklig1 agisindan agir OUAS grubunda, diger
gruplara kiyasla anlamli farklilik meveuttu (p=0.025). Viicut kitle indeksi (VKI) agir OUAS grubunda, diger gruplara gore istatiksel
olarak daha yiiksek bulundu (p<0.001). Ayrica agir OUAS grubundaki hastalarda hem rapid eye movement (REM) uyku siiresi hemde
SO2 diizeyi diger gruptaki hastalara gore istatiksel olarak anlamli diisiik saptandi (p=0.034, p<0.001).

Sonug: Hastalarimizin ¢ogu, VKIi >30kg/m2 olan olgularda agir OUAS olarak saptanmustir. Uyku laboratuvarlari ve polisomnografi,
bu hastaligin tamsinda dnemli rol oynamaktadir. Ozellikle Obezite ve HT tamli olgularin OUAS agisindan sorgulanmasi gerekmekte-
dir.

Anahtar Kelimeler: apne hipopne indeksi; komorbidite; polisomnografi; uyku

ABSTRACT

Purpose: Obstructive sleep apnea syndrome (OSAS) is a syndrome characterized by complete or partial constriction of the hypop-
harynx region during sleep and negative respiration effort and intrathoracic pressure after a decrease in oxygen saturation (SO2).
Snoring, witnessed apnea, and excessive daytime sleepiness are the most common symptoms in OSAS. Polysomnography (PSG) is
the gold standard method used for the diagnosis of OSAS. We purposed to evaluate our patients who were followed up in the sleep
laboratory for a year.

Materials and Methods: 111 patients hospitalized in our sleep laboratory between January 1, 2018 and January 1, 2019 were included
in our study. Patients were divided into 4 groups, and their demographic and clinical findings were compared.

Results: The mean age of the patients was 46.55+11.18 years. There was a significant difference in the incidence of hypertension (HT)
in the severe OSAS group compared to the other groups. There was a significant difference in body mass index (BMI) in the severe
OSAS group compared to the other groups. In addition, both rapid eye movement (REM), sleep time, and SO2 levels were found to
be statistically significantly lower in the patients in the severe OSAS group compared to the patients in the other group.

Conclusion: Most of our patients were found to have severe OSAS in cases with a BMI> 30kg / m2. Sleep laboratories and polysom-
nography play an important role in the diagnosis of this disease. In particular, patients with a diagnosis of obesity and HT should be
questioned in terms of OSAS.

Keywords: apnea hypopnea index; comorbidity; polysomnography; sleep
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GIRiS

Uyku bozuklugu, baska patolojilere bagli meydana gelebi-
lecegi gibi kendine 6zgii bir hastalik olarak da olugabilir.
2014 yilinda son versiyonu yayimlanan ICSD-3’te uyku
bozukluklar siniflandirmasinda yer alan Uykuda solunum
bozukluklari, hayati risk tagimas1 ve ¢ok sik gdzlenen pa-
tolojiler olmas1 nedeniyle dnem arz etmektedir.* Uyku s1-
rasinda, en az 10 saniye siireyle solunum hacminde % 50
azalma ve oksijen saturasyonunda en az % 4 oraninda
diisme ile uyarilmiglik olugmasi (hipopne) ve solunumun
en az 10 saniye ile durmasi (apne) ile karakterize olan bu
grupta Obstruktif uyku apne sendromu (OUAS), uykuda
iist solunum yolu direnci sendromu, uyku ile iligkili hipo-
ventilasyon sendromu ve santral uyku apne sendromu yer

almaktadir.?

OUAS, uyku esnasinda hipofarenks bolgesinde tam veya
kismi daralmasiyla ve oksijen saturasyonundaki diigme
sonrasinda solunum g¢abasi ve intratorasik basincin nega-
tiflesmesi ile karakterize bir sendromdur.® OUAS preva-
lans1 %1-5 arasinda degismektedir.* Yas, cinsiyet, viicut
kitle indeksi (VKI) bilinen risk faktérleridir.5 Polisomnog-
rafi (PSG), OUAS tanist i¢in kullanilan altin standart bir
yontemdir.b PSG ile uyku evre siireleri ve apne hipopne
indexi (AHI) &lgiilmektedir. OUAS “da horlama, giindiiz
asir1 uykululuk hali ve tanikli apne en sik goriilen semp-
tomlar iken, sabah yorgunlugu, bag agris1 ve kisinin yasam
kalitesi bozukluguna bagli sinirlilik, kisilik bozuklugu,
depresyon gibi diger semptomlar da goriilmektedir.” En sik
goriilen komorbiditeler arasinda hipertansiyon (HT), dia-
betes mellitus (DM) ve kardiovaskiiler hastaliklar (KVH)

yer almaktadir.

Ulusal literatiire katki saglamak ve OUAS ile ilgili dene-
yimlerimizi paylagmak iizere, uyku laboturatuvarinda ta-
kip ettigimiz hastalarin bir yillik verilerini degerlendir-

meyi amagladik.
ARACLAR ve YONTEM

Caligmamiza 1 Ocak 2018-1 Ocak 2019 tarihleri arasinda
uyku laboratuvarimizda yatan 111 hasta retrospektif olarak
dahil edildi. Calisma icin Harran Universitesi Tip Fakiil-
tesi Klinik Arastirmalar Etik Kurulu’ndan onam alindi

(Etik kurul no: HRU.02.25, Etik kurul tarih: 18.01.2021).

Olgularin demografik verileri, sigara kullanimi, horlama,
giindiiz uykululuk hali, tanikli apne semptomlarinin var-
lig1, ek hastalik, VK1 bilgileri kaydedildi ve Epworth Uy-
kululuk Skalas1 (ESS), formlar dolduruldu. Uyku apne
siiphesiyle bagvuran hastalara uyku laboratuvarinda ran-
devu verildi. Randevu gecesi normal uyku diizeninde gel-
mesi soylendi. Uyku diizenini etkileyebilecek ilag kulla-
nimlar1 sorgulandi, varsa kullanilmamasi 6nerildi. Hasta
yatmadan 6nce uyku bozukluguna neden olabilecek iist so-
lunum yolu patolojileri agisindan kulak burun bogaz mua-

yenesi yapild.

Uyku ve solunum skorlamalari, American Academy of
Sleep Medicine (AASM) 2007 rehberine gore yapildi.®
Tiim hastalara 4 kanall1 elektroensefalografi (EEG), sol ve
sag elektro-okiilografi (EOG), submental elektromiyografi
(EMG) ,burun basinci izleme igin burun kaniilasyonu, bu-
rundan ve agizdan hava akigini izlemek i¢in bir termistor,
iki tarafli On tibialis hareket sensorleri, solunum eforunu
6lgmek icin torako-abdominal kayslar, elektrokardiyog-
rafi (EKG), nabiz oksimetresi, horlamayi izlemek i¢in bo-
yun mikrofonu ve torasik durusu kaydetmek i¢in bir gégiis
sensorii ile birlikte tam noktiirnal PSG uygulandi. Mini-
mum PSG siiresi 6 saatti. Uyku evresi degerlendirmeleri
ve solunumsal olay puanlamasi standart kriterlere dayani-
yordu. En az 10 saniye siireyle hava akimimin tamamen ke-
silmesi apne % 4 desatiirasyon ile kismi kesilme ise hi-
popne olarak tanimlandi. AHI, toplam apneik ve hipopneik
olay sayisiin toplam uyku siiresine boliinmesiyle hesap-
landi. Polisomnografi skorlamasi uyku hastaliklar1 konu-

sunda deneyimli olan iki hekim tarafindan yapildi.

18 yas iistii, PSG test sonuglarina gore test uyumu saglamis
ve AHI>5 olan hastalar calismaya dahil edildi. 18 yas alt1,
AHI<5 olan madde bagimlilik dykiisii olan, PSG sonugla-
rina gore yeterli uyku etkinligine ulasmamis veya test
uyumu olmayan olgular ¢aligma dig1 birakildi. PSG skor-
lamasina gore hastalar 4 gruba ayrildi. AHI<5 olanlar basit
horlama, AHI 5-15 olanlar hafif OUAS, AHI 15-30 olanlar
orta OUAS ve AHI>30 olanlar ise agir OUAS olarak ta-
nimlandi. Gruplar arasinda semptomlar, demografik veri-

ler ve uyku evrelerinin 6zellikleri karsilastirild.
Istatiksel Analiz

[statistiksel analizler i¢in SPSS for Windows 23.0 siiriimii
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(SPSS Inc., IL, ABD) kullanildi. Siirekli verilerin normal
dagilip dagilmadigini degerlendirmek i¢in Kolmogorov-
Smirnov testi kullanildi. Ortalama + SD olarak ifade edilen
stirekli veriler Student t testleri kullanilarak karsilastirilir-
ken, say1 ve yiizde olarak ifade edilen kategorik veriler Ki-
kare testi kullanilarak kargilastirildi. Ayrica verilerin grup-
lar arasindaki degerlendirilmesi igin ANOVA testi uygu-
land1. p<0.05 istatistiksel olarak anlaml1 kabul edildi.

BULGULAR

Calismaya 69 (%62.2)’u erkek, 42 (%37.8)’si kadin olmak
iizere toplam 111 olgu dahil edildi. Olgularin yas ortala-
mas1 46.55 £ 11.18 yil idi. Yas ve cinsiyet a¢isindan grup-
lar arasinda anlamh farklihk yoktu. AHI’ye gore 7 (%6.3)
hastada basit horlama 19 (%17.1) hastada hafif OUAS, 25
(%22.5) hastada orta OUAS, 60 (%54.1) hastada agir
OUAS saptand (Tablo 1).

VKI agisindan agir OUAS grubunda, diger gruplara ki-
yasla istatiksel farklilik mevcuttu (p<0.001). 16 (%14)
hastada HT, 14 (%12.6) hastada DM, 7 (%6.3) hastada
Kronik Obstruktif Akciger Hastaligi (KOAH) ve 4 (%3.6)
hastada Astim bulunmaktaydi. HT agisindan gruplar kar-
silastirildiginda, agir OUAS grubunda istatiksel olarak
daha yiiksek bulundu (p=0.025) (Tablo 1).

Tablo 1. Uyku laboratuarinda takip edilen hastalarin demografik
ozellikleri

Basit Hafif Orta Agir
Horlama Ouas Ouas Quas 2

Yas, 444+ 29+ 40: 49 oo
yil 14.4 9.8 10.0 113 :
Cinsiyet 43 11/5 19/9  35/25  0.777
(e/k)
VKIi 255+ 275+ 29.8+ 33.4+
(kg/cm2) 2.7 3.2 5.1 65 0001
Sigara 12,7+ 100+ 136 775 oo
(pk/yil) 9.4 8.9 116 107 :
HT 3 0 2 1
%) @7 ©0 (g @9 90
DM 2 2 0 10
%) (1.8) a8 (00 @0 9088
KOAH 1 0 2 4
%) ©0.9) ©00) 18 @3e 608

OUAS; obstruktif uyku apne sendromu, VKI; viicut kitle indexi, HT; hiper-
tansiyon, DM; diyabetes mellitus, KOAH; kronik obstruktif akciger hasta-

lig1.

Tablo 2 ve Tablo 3’de semptomlarin cinsiyete ve gruplara

gore dagilimi gosterilmektedir. Her iki cinsiyette semp-

tomlar arasinda farklilik gériilmezken, diger gruplarla kar-
stlastirlldiginda agir OUAS grubunda sinirlilik semptomu
acisindan anlamli farklilik saptandi (p=0.036).

Tablo 2. Cinsiyet ve semptomlar arasindaki iligki

Giindiiz
asirn Tamkh Bas AT
Horlama uyku apne agns Yorgunluk Sinirlilik
hali
Kadin 39 36 37 24 24 15
(%) (35.1) (32.4) (33.3) (21.6) (21.6) (13.5)
Erkek 68 61 57 38 49 30
(%) (61.2) (54.9) (51.3) (34.2) (44.1) (27.0)

Tablo 3. Gruplar arasinda semptomlarin goriilme orani

Basit Hafif Orta Agir
horlama OUAS OUAS  OUAS

6 16 26 59
0,
Horlama (%) .7  (100.0) (926) (983 %2
Giindiiz asirt 7 14 25 51 0711
uyku hali (%) (100.0)  (85.7)  (89.3)  (85.0)
4 13 24 53
Tanikli apne (%) (57.1) (81.3) (85.7) (88.3) 0.185
- 2 12 18 30
Bas agrist (%) 28.7) (75.0) (64.3) (50.0) 0.106
3 12 19 39
Yorgunluk (%) (42.9) (75.0) (67.9) (65.0) 0.521
Sinirlilik (%) 1 4 7 2 0036

(143)  (250) (60.7)  (38.3)

OUAS; obstruktif uyku apne sendromu

Agir OUAS grubundaki hastalarda, hem REM uyku siiresi
hem de SO2 diizeyi diger gruptaki hastalara gore istatiksel
olarak daha diisikk bulundu (p=0.034, p<0.001). Ayrica
Epworth uyku skalas1 agisindan diger gruplar ile karsilas-
tirlldiginda agir OUAS grubunda anlamli farklilik elde
edildi (p=0.011) (Tablo 4).

Tablo 4. Gruplar arasinda uyku evrelerinin ve SO2 diizeylerinin
karsilagtirilmast

Basit Hafif Orta Agir

Horlama Ouas Ouas Ouas p
T
Epworth 317 1i 3;‘85i 6[.‘30i 8501i 0.005
16.7 = 20.7 £ 15.6 183+

Evre N1(dk) 83 120 118 117 0.529

Evre N2(dK) 262‘5 * 2%‘2’1'%* 222';‘ * 2‘;%5; 0.255
106.1 + 873+ 1034+ 84.6+

Evre N3(dk) 257 156 08 475 0.286
56.8 + 53.0+ 62.4 + 433+

REM (dk) 13.2 21.2 33.2 29.1 0.034

S0O2; Oksijen saturasyonu, OUAS; obstruktif uyku apne sendromu, N1;
NREM (Non rapid eye movement) Evre 1, N2; NREM Evre 2, N3; NREM
Evre 3, REM; rapid eye movement
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TARTISMA

Calismamizin ana bulgular;; OUAS’in erkek cinsiyeti
daha cok etkiledigi, agir OUAS hasta sayisinin daha yogun
oldugu ve HT, DM ve KOAH’1n bu hastalikla sik birlikte-

liginin olmasidir.

OUAS, insanlarin yagam kalitesini etkileyen ve toplumda
prevalansi %1-5 arasinda degisen bir hastaliktir. Erkek
cinsiyette daha sik goriilmektedir.® Erkek farenks yapisi-
nin kadinlara gore rezistansinin fazla olmasi nedeniyle ve
bogaz etrafinin erkek tipi kilo alimina bagli olarak obst-
riiksiyon yapabilecegi bildirilmistir.’% Toplumda erkek-
lerde daha sik goriilmekle birlikte, 30-60 yaslar1 arasinda
daha sik goriildiigii bildirilmistir.** Yapilan baska bir ¢a-
lismada erkeklerde %24, kadinlarda yiizde %9 oraninda
OUAS goriildiigii saptanmugtir.*? Calismamizda erkek cin-
siyetin daha fazla ve hastalarin orta yas grubunda oldu-
gunu saptadik. OUAS’m orta yas grubunun ve erkek cin-
siyeti etkiledigini bunun da nedeninin yas ilerlemesiyle
viicut kas tonusunun azalmasiyla ilgili olabilecegini dii-

stinmekteyiz.

Yapilan ¢aligmalara gore, VKIi’nin OUAS’1 etkileyen en
énemli faktorlerden birisidir. VKI 25-29.9 kg/m? ise asir1
kilolu, 30-39.9 kg/m? ise obez, > 40 kg/m? ise morbid obez
olarak tanimlanmaktadir.*® Caligmalarda obezitenin boyun
cevresinin artirdigr ve kas tonusunun azalttigi, boylece
apne ve hipopne sikhigini arttirdig1 gosterilmistir.* VKI
>28 olmasi durumunda OUAS riski, obez olmayanlara
gore 8-12 kat artmaktadir.’ Ulkemizde OSAS olasiligi ile
uyku initelerine bagvuran bireyler ile yapilan g¢alisma-
larda, bireylerin obezite oranlar1 %30-%68 arasinda degis-
mektedir.’> Yapilan birgok calismada VKI <25 kg/m? olan
hastalarda cogunlukla hafif OUAS, VKI 25-29.9 kg/m?
olan hastalarda orta OUAS, VKI>30 kg/m? olan obez has-
talarda ise siddetli OUAS gozlenmistir.'® Bizim ¢alisma-
mizda da VKI artikca OUAS siddetinin art131 ve bunun li-

teratiir verileri ile uyumlu oldugu gériilmistiir.

OUAS’ta en sik goriilen ve prevalansi yiiksek olan kardi-
yovaskiiler komorbiditelerin baginda hipertansiyon gel-
mektedir.l” OUAS siddetinin artmasiyla hastalarda kalp
hastaliklari, DM, KOAH ve HT gibi komorbide oranlari da
artmaktadir.'® Fletcher ve ark. yaptiklari bir ¢aligmada te-

daviye direncli HT hastalarinin biyiik bir kisminda (% 83)

OUAS saptamuslardir.® Ayni zamanda diyabetes mellitus,
uyku bozukluklarina neden olabilen 6nemli hastaliklardan
biridir. Uyku problemleri, Tip 2 diyabet hastalarinda yay-
gin olarak goriilmektedir.?’ Ulkemizde uyku iinitesine bas-
vuran bireyler ile yapilan benzer ¢aligmalarda hastalarin
%27.0-45.0’'mnda  HT, %11.4-37.8’inde DM, %38.8-
17.2’sinde Konjestif kalp yetmezligi (KKY), %4.1-
9.9’unda astim/KOAH oldugu tespit edilmistir.!>?! Yurt-
disinda yapilan calismalarda hastalarin %22.6-47.0’sinde
HT, %9.3-26.9’unda DM, %16.7-22.7’sinde  as-
tim/KOAH, %38.6’sinda KVH oldugu tespit edilmis, elde
edilen sonuglar ile iilkemizde elde edilen sonuglarin
uyumlu oldugu gézlenmistir.?>?* Benzer olarak bizim ¢a-
lismamizda da en sik goriilen hastaliklar HT (%14.4), DM
(%12.6) ve KOAH (%6.3) olarak tespit edildi. Portekiz’de
yapilan bir ¢aligmada OUAS riski ve komorbidite varlig
arasindaki iligkiyi arastirilmig ve OUAS hastalarinin
%75’inde, agir derece OUAS hastalarinin ise %79.5’inde
komorbidite varhig1 saptanmgtir.?® Biz de galigmamzda
OUAS hastalarinin (n=94) %32.9’unda, agir OUAS hasta-
larinin (n=60) ise %41.6’inda eslik eden komorbidite tes-
pit ettik.

Giindiiz uykululuk hali ve horlama erkeklerde daha sik g6-
riilmesine ragmen, kadinlarda ise sabah bas agrisi, yorgun-
luk ve duygu-durum bozuklugu semptomlari goriilmekte-
dir.'? Bizim ¢alismamizda ise ana kardinal semptomlar her
iki cinsiyet arasinda karsilastirildi ancak anlamli farklilik
saptanmadi. Ancak sinirlilik semptomu, ozellikle agir

OUAS grubunda istatiksel olarak anlamli yiiksekti.

OUAS’ta, giindiiz asir1 uyku hali (GAUH) sik goriilen bir
semptomdur. GAUH en rasyonel olarak ESS ile saptana-
bilmekte ve bir¢ok ¢alismada hastaligin siddeti ile yakin-
dan iliskili oldugu goriilmiistiir.25%” Ulkemizde yapilan bir
calismada; hafif, orta, agir derece OUAS gruplarinda ESS
sirastyla 8.66, 8.77, 10.0 belirlenmis, ancak bu gruplar ara-
sinda ESS ortalamalari agisindan anlamli bir farklilik tes-
pit edilememistir.® Bagka bir ¢aligmada ise OUAS varlig1
ile ESS arasindaki iliskinin anlamli olarak yiiksek oldugu
saptanmistir.’® Calismanuzda agir OUAS grubu hafif ve
orta OUAS grubu ile karsilastirilmis ve agir OUAS gru-

bunda ESS agisindan istatiksel fark saptanmustir.

OUAS, uyku esnasinda meydana gelen apne ve hipopneler
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Kabak ve Hocanli

nedeniyle gece desatiirasyonlarin gelistigi bir sendrom-
dur.?® Ayik ve ark.nin yapmis oldugu ¢alismada VKi’nin
artmas1 AHI ile dogru orantih iken SO2 ile ters oranili ol-
dugu gosterilmistir.?® Alacam ve ark. ise agir OUAS has-
talarinda minimum ortalama SO2 degerini, hafif-orta
OUAS grubuna gore istatiksel olarak daha diisiik bulmus-
lardir.®® Calismamizda da literatiir verileri ile uyumlu ola-
rak agir OUAS hastalarinda gece SO2 degerleri daha dii-

siik bulunmustur.

American Academy of Sleep Medicine (AASM) 2007 y1-
linda uyku evreleri; uyaniklik, NREM (Non rapid eye mo-
vies) evre 1, NREM evre 2, NREM evre 3 ve REM evresi
olarak tanimlanmigtir.® Normal bir uyku siiresinin %20-
25’'ni (90-120 dk) REM bolimii  olusturmaktadir.
OUAS’mn karakteristik PSG bulgularin biri de REM siire-
sinde azalma olmasidir.3! Calismamizda REM siiresinde
kisalma en ¢ok agir OUAS grubunda idi ve diger gruplara
kiyasla istatistiksel olarak anlamli farklilik mevcuttu. Bu-
nun nedeni REM evresinde meydana gelen yogun solu-

numsal olaylar (apne, hipopne vs) oldugunu sdyleyebiliriz.

Caligma kisithiliklari; tek merkezli, retrospektif calisma ve
klinik semptomlart OUAS ile uyumlu ancak PSG sonu-
cuna gore OUAS kriterlerine uymayan hasta sayisinin az
olmasi olarak siralanabilir. Ancak bu kisitliliklara ragmen,
calismamizin daha genis olgular iceren prospektif caligma-

larla desteklenecegi diigiiniiyoruz.

Sonug olarak, olgularin VKI arttikca OUAS siddeti ve ko-
morbidite oranlar1 da artmaktadir. Bu nedenle obezite, HT,
DM ve KOAH tanili olgular OUAS agisindan ayrintili ola-
rak sorgulanmali ve siiphe duyulanlar polisomnografi i¢in
uyku laboratuvarlarina yonlendirmelidir. Béylece hastali-
gin erken tani ve tedavisi ile olgularin hayat kalitesi artti-

rilacak ve mortalite oranlar1 azaltilacaktir.
Cikar Beyannamesi

Yazarlar herhangi bir ¢ikar ¢atigmasi olmadigini beyan et-

mektedirler.
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An Abnormal Relationship in Tarsal Tunnel: Case Report

Tarsal Tiinelde Anormal Bir Iliski: Olgu Sunumu

Ahmet ERTAS" ' Burak KARIP?

oz

Tarsal tiinel hakkinda simdiye kadar verilen tiim bilgiler hem 6nemli hem de degiskendir. Bu durumun nedeni tarsal tiinelde n. tibialis
ve dallari, arteria tibialis posterior, vv. tibiales posteriores ve bazi tendonlar gibi bircok yapinin bulunmasidir. Rutin bir diseksiyon
sirasinda, bir erkek kadavranin sag tarafinda n. tibialis ile rr. calcanei mediales arasinda anormal bir iliski g6zlemlendi. Bu vakamizda,
rr. calcanei mediales' nin diger dallari ile baglant1 kuran bir varyatif durumu gésterip ve bu durumun klinik 6nemini tartisacagiz.

Anahtar Kelimeler: ramus communicans; medial calcaneal sinir; tarsal tiinel; nervus tibialis

ABSTRACT

All the information about the tarsal tunnel so far is both important and variable. The reason for this situation is that there are many
structures in the tarsal tunnel, such as tibial nerve and its branches, posterior tibial artery, posterior tibial veins and some tendons.
During routine dissection, we found an abnormal relationship between the tibial nerve and medial calcaneal nerve (MCN) on the right
side of a male cadaver. In this case, we would show a variant condition that communicates with other branches of rr. calcanei mediales

and discuss its clinical significance.

Keywords: communicating branch; medial calcaneal nerve; tarsal tunnel; tibial nerve
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INTRODUCTION

There are several articles about the medial calcaneal nerve,
which supplies the superficial fascia of the heel and medial
side of the sole.! The tibial nerve usually gives off three
branches which are called as medial plantar nerve, lateral
plantar nerve and medial calcaneal nerve around the foot
and ankle.? MCN has many variations according to its
numbers and origination points. Generally, MCN arises
from tibial nerve, lateral plantar nerve, or bifurcation point
of the tibial nerve.® Even though types of the branching
pattern is highly variable, the highest number of the types
found is 21.4

CASE REPORT

During a routine dissection for education, the MCN was
observed with its abnormal branch which has the commu-
nicating branch on the right side of a male cadaver. The
superficial fascia and the flexor retinaculum were carefully
removed. The bifurcation of the tibial nerve and MCN
were observed under the distal part of the flexor retinacu-
lum. The communicating branch was found between the
tibial nerve and MCN (Figure 1). There was no variation

in the other parts.

E - y "l
Figure 1. the communicating branch (white arrow) between tibial
nerve and MCN, other branches of MCN (black arrows), TN: ti-
bial nerve, PTA: posterior tibial artery, PTV: posterior tibial veins

DISCUSSION
In this case, MCN has four branches. Although three of

them are normal, one of them is a communicating branch.

Normally, MCN has 4 branches at approximately 3.3 per-
cent.® Compression of the tibial nerve and its branches by
different structures, such as neuroma, surgical scar tissue
causes tarsal tunnel syndrome which is a sort of neuro-
pathy.®5 The knowledge of tibial nerve distribution and
contents of tarsal tunnel are very important for surgical
procedures like external nailing of tarsal bones. And the
information about motor branching of the muscles of the
foot sole may decrease surgical complications.® On the ot-
her hand, the exact location and branching patterns of the
neurovascular bundle in the tarsal tunnel are very essential
for clinical situations such as heel pain, avascular necrosis

of the talus, etc.”
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