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EDITORIAL

This year we are excited and proud to publish our 2nd issue with 20 articles. In this issue, there are 15 research articles, 2
reviews, and 3 case reports. As getting to know of our journal, we continue to receive articles from other countries. This
journal appeals to all fields of health sciences and medicine. For this reason, we also accept articles from different branches
of nursing, nutrition and dietetics, child development, health management, dentistry and health. The majority of our arti-
cles is in English and there are also articles in Turkish. With the next year, we will plan to publish all articles in English.
In this way, we aim to both get more citations and get the ISI (Web of Science) index, which will open the way to enter
indices such as SCI and SCI-E. Thanks for the authors for submitting articles that contribute to quality and science. Our
goal is to reach better points with your support day by day. Sincerely yours.

Assoc. Prof. Dr. Aydi CIFCI
Editor in Chief

EDITORDEN

Bu yi1l 2. sayimiz1 da 20 makale ile ¢ikartmanin heyecani ve gururunu yasiyoruz. Bu sayimizda 15 arastirma makalesi, 2
derleme, 3 olgu sunumu var. Dergimizin tanmirhigi arttik¢a yurtdisindan da makale almaya devam ediyoruz. Saglik bi-
limleri ve tibbin her alanina hitap eden bir dergidir. Bu nedenle dénem dénem hemsirelik, beslenme ve diyetetik, ¢ocuk
gelisimi, saglik yonetimi, dis hekimligi ve saglikla ilgili farkli branglardan da makaleler kabul etmekteyiz. Makalelerin
¢ogunlugu Ingilizce, ayrica Tiirkge makaleler de var. Oniimiizdeki yil ile birlikte tiim makaleleri Ingilizce yayimlamay1
planliyoruz. Bu sayede hem daha ¢ok atif almay1 hem de SCI ve SCI-E gibi indekslere girmenin yolunu agacak IST (Web
of Science) indeksine girmeyi hedefliyoruz. Kaliteli ve bilime katkis1 olan makaleleri gonderdikleri i¢in yazarlara tesekkiir
ediyorum. Hedefimiz sizlerin de destegi ile her gegen giin daha iyi noktalara ulasabilmek. Saygilarimla.

Dog. Dr. Aydin CiFCI
Bag Editor
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The relationship between serum homocysteine levels and
development of coronary collateral circulation in patients
with acute coronary syndrome

Akut koroner sendromlu hastalarda serum homosistein diizeyleri ile
koroner kollateral dolasim gelisimi arasindaki iliski

Muhammed Karadeniz', © Tuba Betiil Karadeniz?, © Taner Sarak’,

Caglar Alp!

'Kirikkale University, School of Medicine, Department of Cardiology, Kirikkale, Turkey
2Kirikkale Yuksek Ihtisas Hospital, Department of Dermatology, Kirikkale, Turkey

ABSTRACT

Aim: Homocysteine is an amino acid that plays a role in folate
metabolism and inhibits endothelial cell proliferation which is
important for angiogenesis. In this study, we aimed to investigate
the relationship between serum homocysteine levels and coronary
collateral development.

Material and Method: Consecutive 176 patients, with acute
coronary syndrome and chronic total occlusion, were divided
into two groups according to coronary collateral development.
Rentrop 0 and 1 were regarded as group I and Rentrop 2 and 3
as group II.

Results: Plasma homocysteine levels were 18.2+7.0 pmol/L
in the group I and 15.7+5.1 pmol/L in the group II. Univariate
logistic regression analysis showed that mean platelet volume
and homocysteine were associated with poor coronary
collateral. Multivariate logistic regression analysis showed that
homocysteine level was independently associated with poor
coronary collateral circulation (OR 1.069 [95% CI 1.012-1.130];
p=0.018).

Conclusion: In this study clearly demonstrates that high serum
homocysteine level is associated with poor collateral development
in patients with acute coronary syndrome.

Keywords: Coronary artery disease, coronary collateral
circulation, homocysteine

0z

Amac: Homosistein, folat metabolizmasinda rol oynayan,
anjiyogenez i¢in dnemli olan endotelyal hiicre proliferasyonunu
inhibe eden bir aminoasittir. Bu ¢alismada serum homosistein
diizeyiyle koroner kollateral gelisimi arasindaki iliskiyi
arastirmay1 amacladik.

Gere¢ ve Yontem: Kronik total okliizyonu olan 176 hasta
koroner kollateral gelisimine gore 2 gruba ayrildi. Rentrop 0 and
1 olanlar grup I Rentrop 2 ve 3 olanlar grup II olarak kabul edildi.

Sonug¢: Plazma homosistein diizeyleri grup [’de 18,2+7.,0
pmol / L ve grup II’de 15,7+5,1 umol / L olarak saptandi. Tek
degiskenli lojistik regresyon analizi ortalama trombosit hacmi
ve homosisteinin zayif koroner kollateral ile iliskili oldugunu
gosterdi. Cok degiskenli lojistik regresyon analizi homosistein
diizeyinin bagimsiz olarak zayif koroner kollateral dolasim ile
iliskili oldugunu gostermistir (OR 1,069 [%95 CI 1,012-1,130];
p=0,018).

Sonu¢: Bu calismada yiiksek serum homosistein diizeyinin
akut koroner sendromlu hastalarda zayif kollateral gelisim ile
iliskili oldugu agike¢a goriilmektedir.

Anahtar Kelimeler: Koroner arter hastaligi, koroner kollateral
dolasim, homosistein

Corresponding Author: Muhammed Karadeniz, Kirikkale Universitesi T1p Fakiiltesi, Kardiyoloji Anabilim Dali, Yenisehir, Ankara Yolu 7. Km.,
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E-mail: drkaradeniz36@gmail.com
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INTRODUCTION

Coronary collateral circulation (CCC) is a potential vessel
that develops between different coronary arteries or sections
of the same coronary artery to provide blood flow to the isch-
emic area in order to maintain the viability of the myocar-
dium when a severe stenosis or total occlusion occurs that
reduces blood flow in the coronary artery (1). Development
of CCC plays a significant role in decreasing cardiovascular
events and angina symptoms and preserving the myocardium
from the ischemia (2-4). Coronary collateral vessels provide
feeding of the ischemic myocardium by increasing blood
supply when stenosis or complete occlusion of the coronary
artery occurs. They play a crucial role in maintaining systolic
function of the left ventricle in case of complete obstruction.
Also previous studies have shown that collateral arteries also
occur in patients without coronary artery disease (5). CCC
does not develop in more than half of patients with coronary
artery disease. Although the exact cause is unknown, genetic
factors are thought to be responsible (6).

Homocysteine is an amino acid comprises of sulfide that
plays a major role in folate metabolism and is produced by
the demethylation of methionine (7). Homocysteine inhibits
endothelial cell proliferation, which is important for angio-
genesis. Nagai et al. (8) reported that hyperhomocysteinemia
inhibited endothelial proliferation in vitro and angiogenesis
in vivo. Therefore, we investigated that the relationship be-
tween homocysteine levels and the development of coronary
collateral circulation in patients with acute coronary syn-
drome.

MATERIAL AND METHOD

The study population consisted of 176 consecutive patients
with acute coronary syndrome and chronic total occlusion
(CTO) in at least one major coronary artery detected during
coronary angiography between June 2019 and December
2013. Coronary collateral status were graded from 0 to 3 ac-
cording to the Rentrop’s classification. Grade 0 = no visible
filling of any collateral, grade 1= filling of the side branches
of the artery, grade 2= partial filling of the epicardial ves-
sel by way of collateral, grade 3= complete collateral filling
of the epicardial vessel (9). Patients were divided into two
groups according to coronary collateral development. Ren-
trop 0 and 1 were regarded as group I (poor collateral) and
Rentrop 2 and 3 as group II (good collateral). In cases of
discrepancy between the 2 reviewers on the collateral status,
a third cardiologist was called in for a decision.

The exclusion criteria were the presence of any of the fol-
lowings: acute/chronic renal failure, chronic obstructive
lung disease, any malignancy, evidence of ongoing infection
or inflammation, liver failure, previous history of heart fail-
ure, previous history of revascularization (percutaneous or
surgical), moderate or severe valvular heart disease, periph-
eral arterial disease, hematological disorders, aortic dissec-
tion, pulmonary embolism, any thyroid and rheumatological
disease.

Hemoglobin, white blood cell count, platelets, glucose, gly-
cated hemoglobin (HbA1C), creatinine, cholesterol levels,

and homocysteine were assessed. The homocysteine level
was determined using a commercially available kit (Chrom-
systems Instruments & Chemicals GmbH Am Haag 12,
82166 Grifelfing, Germany) by high-pressure liquid chro-
matography and fluorometric methods in blood samples with
ethylenediaminetetraacetic acid.

Judkins technique was used for coronary angiography us-
ing a digital angiographic system (Siemens Axiom Artis zee
2011; Siemens Healthcare, Erlangen, Germany). All coro-
nary arteries were visualized in at least two different pro-
jections. At least 50% stenosis was accepted as significant
CAD. In cases of disagreement between the two calcula-
tions, a senior interventional cardiologist was consulted and
a common consensus was obtained from the three operators.

Hypertension; defined as systolic blood pressure =140
mmHg and / or diastolic blood pressure =90 mmHg or use
of antihypertensive drugs in at least two measurements. Di-
abetes mellitus; defined as fasting blood sugar =126 mg / dL
or use of antidiabetic treatment. Hyperlipidemia; defined as
fasting total cholesterol level =200 mg / dL or triglyceride
level =150 mg / dL or use of lipid-lowering drugs. Smoking
has been accepted as a smoker in the last 6 months.

Angiographic images were examined from coronary angi-
ography unit records. Coronary angiographic records were
examined by interventional cardiologists and stent resteno-
sis; defined as a stenosis of more than 50% in the previously
deployed stent or Smm proximal or distal.

Transthoracic echocardiography (TTE) was performed for
all patients within 48 hours after hospitalization (Vivid 9; GE
Medical System, Horten, Norway). Left ventricular ejection
fraction (LVEF) was measured using the Simpson method.

Statistical Analysis

Statistical analysis was performed using SPSS version 22.0
for Windows (SPSS Inc., Chicago, IL). The chi-square test
was used for comparison of categorical variables. Quantita-
tive variables are expressed as the mean value + SD for para-
metric variables, and median and quartiles for non-paramet-
ric variables. Continuous variables were analyzed for normal
distribution using the Kolmogorov-Smirnov test and ana-
lyzed for homogeneity using the Levene tests. Comparisons
of parametric values among groups were performed by the
Student t-test and Mann-Whitney U test for non-parametric
values. Categorical variables were compared with the chi-
square test. Multiple logistic regression analysis was used to
determine the effects of parameters on the development of
collaterals. A two-tailed p<0.05 was considered significant.

Ethical Declaration

The study was carried out subsequent to receiving permission
for its conduct from the presiding local Ethics Committee
(Permission Granted 21.08.2019, Decision No. 2019.08.10).

RESULTS
A total of 176 patients, 120 in group I and 56 in group II,
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were included in the study. The mean age of the patients
were 62.7+13.2 years in first group and 66.7 + 11.1 years
in second group. There was no difference between the 2
groups in terms of body mass index, sex, hypertension,
diabetes mellitus, smoking, dyslipidemia, blood pressure,
and left ventricular ejection fraction. The mean age of the
patients was higher in group II than group I (p= 0.04) (Ta-
ble 1).

Table 1. Main clinical and angiographic features of the study
population

Group | Group I

(n=120) (n=56) p
Age (years, mean + SD) 62,7 +13,2 66,7 + 11,1 0,04
Body mass index 26,1+4,4 30,5+2,5 0,16
Male sex 76 (63,3%) 37 (67,3%) 0,61
Hypertension 65 (55,1%) 27 (49,1%) 0,46
Diabetes mellitus 45 (38,1%) 18 (32,7%) 0,49
Smoking 50 (42,4%) 19 (34,5%) 0,32
Dyslipidemia 32(27,1%) 22 (40,0%) 0,08
Systolic blood pressure, mm Hg 132+ 26 125+ 21 0,11
Diastolic blood pressure, mmHg | 77 £ 15 76 +13 0,48
Ejection fraction (%) 48+ 10 46+ 9 0,36

SD: Standart deviation

The hematological and biochemical parameters of the
groups are listed in Table 2. White blood cell (WBC) count,
hemoglobin, platelets were similar in both groups. Mean
platelet volume (MPV) was higher in the group 1. There
was no difference between the groups in terms of biochem-
ical parameters except homocysteine. Plasma homocyste-
ine levels were 18.2 + 7.0 umol/L in the group I and 15.7
+ 5.1 umol/L in the group II. Homocysteine levels were
higher in the group I compared to the group II (p= 0.02).

Tablo 2. Comparision of baseline blood features in the groups

Group | Group Il

(n=120) (n=56) p
White blood cells (x10° yL) | 9.9+3.2 10.043.1 0.91
Hemoglobin (gr/dl) 13.7+1.9 13.4+1.9 0.28
Mean platelet volume (fL)  9.0£1.1 8.6+1.0 0.03
Platelets (x10° pL) 245+81 225+80 0.13
Glucose (mg/dl) 153 (98-184) 142 (97-158) 0.57
Creatinine (mg/dl) 1.1£0.3 1.1£0.3 0.21
Uric acid (mg/dl) 5.6+1.4 5.8+1.6 0.34
Albumin (g/dl) 3.8+0.4 3.7£0.5 0.29
Total cholesterol (mg/dl) 194460 179+60 0.14
LDL-C (mg/dl) 122+44 109+43 0.07
HDL-C (mg/dl) 40£11 3949 0.62
Triglyceride (mg/dl) 176 (98-189) | 138(83-181) | 0.16
Homocysteine (umol/L) 18.2+£7.0 15.7+.1 0.02
Fibrinogen (mg/dl) 427+134 419+106 0.67
Hs-CRP (mg/L) 6.9 (2.9-0.6) 7.4(2.9-0.9) 0.24

LDL-C: Low density lipoprotein cholesterol, HDL-C: High density lipoprotein
cholesterol, Hs-CRP: High sensitive C-reactive protein

Univariate logistic regression analysis showed that MPV
and homocysteine were associated with poor coronary col-
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lateral (Table 3). Multivariate logistic regression analysis
showed that homocysteine level was independently asso-
ciated with poor coronary collateral circulation (OR 1.069
[95% CI 1.012-1.130]; P=0.018) (Table 3).

Table 3. Logistic regression analysis

Univariate analysis Multivariate analysis
OR (95% CI) P OR(95%Cl) p
Age 1.026 (0.999-1.052) = 0.055
Dyslipidemia 1.792(0.912-3.519) | 0.090
Glucose 0.998 (0.994-1.003) = 0.424
LDL-C 0.994 (0.986-1.001) | 0.103
MPV 1.374(1.028-1.838) | 0.032 | 1.335(0.993- 0.056
1.795)
Hs-CRP 1.031(0.947-1.122) = 0.482
Homocysteine | 1.074(1.017-1.134) | 0.010 | 1.069 (1.012- 0.018
1.130)

MPV: mean platelet volume, LDL: low density lipoprotein cholesterol, Hs-CRP: high
sensitive C-reactive protein, OR: odds ratio, Cl: confidence interval

DISCUSSION
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Figure 1. Comparison of serum homocysteine levels among Rent-
rop collateral grades

In the present study, we investigated the relationship be-
tween serum homocysteine levels and coronary collateral
development in patients with chronic total occlusion. Our
findings showed that serum homocysteine levels were
higher in the poor collateral group than the good collateral
group in patients with acute coronary syndrome and CTO.
In addition, higher homocysteine levels were found as an
independent predictor of poor collateral circulation.

Coronary collateral circulation plays an important role in
maintaining systolic function of the left ventricle when ste-
nosis or complete occlusion of the coronary artery occurs
(10). The development of good collateral circulation may
reduce the infarct area after total occlusion of the coronary
artery and prevent systolic function of the left ventricle.
Many clinical studies have shown that chronic hypoxia
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trigger the activation of angiogenesis and arteriogenesis
(8,11). The most important triggers for angiogenesis is
shear stress at the endothelium. When the development of
obstruction of a major artery, a steep pressure gradient de-
velops across the collateral anastomoses and this pressure
gradient is the driving force for an enhancement in blood
flow through the collateral arterioles, leading to an aug-
mented fluid shear stress that increases the collateral arteri-
olar endothelium (11). Some of the factors involved in the
development of CCC have been studied in many studies.
Several hematological and biochemical factors have been
revealed to be associated with the degree of the collateral
development.

Sayar et al. (12) found no correlation between plasma ho-
mocysteine concentration and coronary collateral develop-
ment. But Nagai et al. (13) revealed that hyperhomocys-
teinemia negatively affected the development of coronary
collaterals. And Yang et al. (14) found that serum level of
homocysteine is independently and negatively associated
with the development of collateral circulation in severe
coronary artery stenosis. In this study, hyperhomocystein-
emia was found to negatively affect the collateral devel-
opment in accordance with the other two studies. Previous
studies have shown that homocysteine stimulates vascu-
lar smooth muscle proliferation and decreases nitric oxide
levels through inhibiting nitric oxide synthetase enzyme
(15-17). As homocysteine inhibits endothelial cell prolif-
eration, which plays an important role in angiogenesis, its
elevation is expected to inhibit collateral development.

In the current study, we found that good collateral circula-
tion with increasing age. Sahin et al. (18) have found that
the age in the good collateral was higher than in the poor
collateral. Shen et al. (19) reported that age was signifi-
cantly higher in poor collateralization group.

The larger platelets, produced from megakaryocytes in the
bone marrow, have greater prothrombotic potential than
smaller (20). Previous studies have reported that MPV lev-
els were significantly higher in the poor CC group com-
pared with the good CC group (21,22). In our study, MPV
was found to be higher in poor CC group, similar to other
studies. Because of prothrombotic agents released from
larger platelets may increase endothelial dysfunction more.

There are some limitations of our study. The major limita-
tion is that the angiographically visualized collaterals are
only part of the total collateral circulation. Because collat-
eral vessels less than 100um in diameter cannot be eval-
uated. The second this a single-centered study. The third
the study was the small sample size so further studies with
larger number of patients were needed.

CONCLUSION

In this study, we found that high serum homocysteine level
is associated with poor collateral development in patients
with acute coronary syndrome. Homocysteine treatment is
not routinely applied for patients who have high homocys-
teine levels so we suggest that it is important to treat hyper-

homocysteinemia in CAD patients, especially in those with
poorly developed collaterals.
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ABSTRACT

Aims: Melatonin is the most powerful antioxidant and protects sperm,
oocyte, and embryo against oxidative stress. The effect of tryptophan,
which is the building block of melatonin, on follicular melatonin levels and
IVF outcomes is unknown. The objective of this study was to investigate
the effect of tryptophan administration, a precursor for melatonin, on the
levels of intrafollicular melatonin with the aim to reveal the correlation
between tryptophan and the total number and quality of oocytes as well
as clinical pregnancy rates. In addition, we aimed to examine the effect
of melatonin increased by tryptophan on uterine and ovarian blood flow.

Material and Method: Out of 103 patients who applied to Ondokuz
May1s University Hospital, IVF clinic for IVF treatment, 51 patients
were administered a 100 mg dose of tryptophan orally (Group A) and 50
control patients who were randomly selected did not receive tryptophan
(Group B). Firstly, follicular melatonin levels were compared between
Group A receiving tryptophan and Group B without tryptophan. Both
groups were also compared according to the oocyte count, oocyte count,
fertilized oocyte count, embryo count, and pregnancy rates, ultimately. In
addition, all patients were measured for uterine and ovarian artery blood
flow by vaginal ultrasound on the day of OPU.

Results: There were no differences in age (32.16+3.82 years vs
33.06+4.44 years) (p=0.276), BMI (28.45+2.82 kg/m)* vs 28.15+3.03kg/
m2 (p=0.602) and peak estradiol levels (2451.69+469.75 pg/ml vs
2420.26+443.71 pg/ml) (p=0.73) between the groups. Group A exhibited
high levels of melatonin in the follicular fluid with a mean value of 259.8
pg/ml, whereas Group B had 91.3 pg/ml (p<0.001). There were found
significant differences in the oocyte count (9.08+3.22 vs 7.66+1.89)
(p=0,008), mature oocyte count (7.242.8 vs 6.1+1.8) (p=0,021) and
fertilized oocyte count (6.35+2.44 vs 5.28+1.69) between group A and
group B. Pregnancy rates were higher in group A (35.3%). The pregnancy
rate (30%) was lower in Group B, which did not receive tryptophan and
had low melatonin levels in follicular fluid. However, there was no
statistically significant difference. Uterine, ovarian artery systolic and
diastolic blood flows of Group A were significantly lower than Group B
(p<0.001).

Conclusions: Administration of tryptophan to IVF patients significantly
increases the level of melatonin in follicular fluid. The results demonstrate
that high levels of melatonin in follicular fluid may increase oocyte count
and quality although they do not significantly improve clinical pregnancy
rates.

Keywords: Tryptophan, melatonin, pregnancy, [VF-ICSI
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Amag: Melatonin bilinen gii¢lii bir antioksidandir ve sperm, oosit
ve embrioyu oksidatif strese karsi korur. Melatoninin yapi tasi olan
triptofanin folikiiler melatonin seviyesine ve IVF sonuglarina etkisini
bilinmemektedir. Bu c¢alismada IVF tedavisinde melatonin prekiirsorii
olan triptofan desteginin intrafollikiiler melatonin seviyesine etkisini
incelemek ve bunun oosit sayisi, oosit kalitesi nihayetinde klinik gebelik
oranlarinda yaptigr farkliligi arastirmak amaclandi. Ayrica triptofan
destegi ile artan melatoninin uterin ve overiyan kan akimina etkisi
amaglandi.

Gere¢ ve Yontem: IVF tedavisi icin Ondokuz Mayis Universitesi
Hastanesi IVF Klinigi’ne basvuran 103 hastadan 51 hastaya triptofan
oral 100 mg verilirken (Grup A ); randomize segilen 50 kontrol hastasina
verilmedi (Grup B). Oncelikle triptofan alan Grup A ve almayan Grup B
arasinda folikiiler melatonin seviyesi kiyaslandi. Yine her iki grup oosit
sayis1, matiir oosit sayisi, fertilize oosit ve embrio sayilar1 nihayetinde
gebelik oranlart agisindan karsilastirildi. Ayrica tiim hastalarmn OPU
yapildig1 giin uterin ve overiyan arter kan akimlari vajinal ultrasonografi
ile 6l¢iiliip kayit edildi.

Bulgular: Gruplar arasinda yas (32,16+3,82 yil vs 33,06+4.,44 yil)
(p=0,276), BMI (28,45+2,82 kg/m? vs. 28,15+3,03 kg/m?) (p=0,602),
pik Ostradiol (2451,69+469,75 pg/ml vs 2420,26+443,71 pg/ml) (p=0,73)
degerleri igin fark yoktu. Grup A’da folikiil sivisindaki melatonin
diizeyi yiiksek olup ortalama degeri 259,8 pg/ml; Grup B’de 91,3 pg/
ml olarak elde edilmisti (p<0,001). Oosit say1s1(9,08+3,22 vs 7,66+1,89)
(p=0,008), matiir oosit sayisi (7,2+2,8 vs 6,1£1,8) (p=0,021), fertilize
oosit sayis1 (6,35+2,44 vs 5,28+1,69) (p=0,012) i¢in grup A ve B arasinda
anlamli farklilik goriildii. Yine Grup A’da gebelik oranlari (%35,3) daha
fazlaydi. Triptofan kullanmayan ve folikiil sivisinda melatonin diizeyi
diisiik olan Grup B’de ise daha az gebelik(%30) elde edilmisti. Ancak
bu fark istatistiksel olarak anlamli degildi (p=0,723). Grup A’nin uterin,
ovariyan arter sistolik ve diyastolik kan akimlar1 Grup B’ye gore anlamli
derecede distik izlendi (p<0,001).

Sonug¢: IVF hastalarma triptofan verilmesi follikiil sivisinda melatonin
seviyelerini onemli 6lglide arttirmaktadir. Bu sonuglara gore folikiiler
stvidaki yiiksek melatonin diizeyleri klinik gebelik oranlarini anlaml
Olgtide arttirmasa da oosit sayist ve kalitesinin gelismine olumlu destek
saglayabilir.

Anahtar Kelimeler: Triptofan, melatonin, gebelik, [IVF-ICSI
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INTRODUCTION

Many couples who are unable to conceive spontaneously
resort to assisted reproductive techniques such as in-vitro
fertilization (IVF). Although these techniques help infertile
couples, the rate of pregnancy remains around 29% per cy-
cle (1). Research and studies on infertility prioritize to im-
prove IVF outcomes. There are ongoing research and studies
regarding novel adjuvant therapies to meet expectations and
reduce health costs. Recently, there has been an increasing
interest in the effects of oxidative stress on IVF outcomes.

Standard IVF procedures such as superovulation, oocyte
cryopreservation, and embryo freezing lead to the accumu-
lation of reactive oxygen species (ROS). Thus, oocytes and
embryos are exposed to high concentrations of ROS. Excess
ROS in follicular fluid is considered to impair oocyte qual-
ity by inducing apoptosis of oocyte and granulosa cells (2).
It has been suggested that anti-oxidant therapy reduces the
harmful effects of ROS and therefore improves success rates

A3).

Melatonin is a potent free radical scavenger and a broad-spec-
trum antioxidant. Melatonin alleviates oxidative stress by
neutralizing ROS. It modulates the physiology and molecu-
lar biology of the cells through different mechanisms. Many
human and animal studies support the use of melatonin in
the treatment of infertility due to its antioxidant properties

(4).

The biosynthesis of melatonin is derived from tryptophan
via the pineal gland within the brain. Tryptophan, a precur-
sor for melatonin synthesis, is an essential amino acid and
needs to be obtained through the foods that naturally contain
it. Tryptophan is removed from plasma via the pineal gland
and then hydroxylated with tryptophan hydroxylase in pine-
alocytes into 5-hydroxytryptophan (5-HTP) and then 5-HTP
is converted into serotonin. Serotonin is then converted into
N-acetyl 5-methoxy tryptamine, i.e. melatonin, via the en-
zyme NAT (N-acetyltransferase). All substances involved in
the biosynthesis of melatonin by tryptophan exhibit a certain
level of antioxidant activity. 5-HTP has been reported to be
a more potent radical scavenger compared to melatonin and
vitamin C (5).

In this study, the melatonin level in the follicular fluid was
measured upon the administration of tryptophan, a mela-
tonin precursor, in IVF patients with the aim to investigate
the effects on IVF outcomes. At the same time, we inves-
tigated the correlation between the levels of melatonin in
the follicular fluid on the day of oocyte pickup (OPU) and
oocyte count, embryo quality and clinical pregnancy. In ad-
dition, we measured and compared uterine, ovarian artery
systolic and diastolic blood flows on OPU day.

MATERIAL AND METHOD

A total of 103 patients who applied to Medical Faculty of
Ondokuz Mayis University, IVF Center were included in the
study. The study was designed as a randomized controlled
single-blind study.

928

Ethical Declaration

All authors and the study protocol have complied with the
World Medical Association Declaration of Helsinki re-
garding ethical issues and principles in research involving
human subjects. Local ethics committee approval was ob-
tained for the study (OMU TAEK 20117-339) and written
informed consent was obtained from the subjects who par-
ticipated in the study.

The study included a total of 103 women undergoing IVF
cycles. 2 patients discontinued treatment and the study was
carried out with the remaining 101 patients. A total of 51
patients included in the study were given a dose of 100
mg tryptophan daily (group A), whereas the remaining 50
patients (group B) did not receive tryptophan. The two
groups were randomized using a 1: 1 randomization ratio.
Embryologists were “blind” as they did not know which
group received tryptophan (Figure 1).

| Study population (n=103) |

l—>| Discontinuation (n:2)

| Randomized (n = 101) |

/\

Tryptophan Group A (n =51) Non-tryptophan Group B (n=50)
Completed IVF Cycle (n =51) Completed IVF Cycle (n = 50)

Figure 1. Distribution of patients

Inclusion Criteria

Our study included patients with a history of at least 1-year
infertility, regular ovulation and menstruation in addition to
normal spermiogram results and tubal patency confirmed
by HSG. The patients were selected based on the criteria of
the American College of Obstetricians and Gynecologists
(ACOG) guidelines. Unremarkable spermiogram results
according to ACOG criteria, presence of ovulation, normal
tubal patency and uterine cavity by hysterosalpingogram,
normal ovarian reserve and diagnosis of infertility by diag-
nostic laparoscopy were among the inclusion criteria.

Exclusion Criteria

Patients with male factor infertility, poor ovarian reserve,
tubal factor infertility and those with any other causes of
infertility were excluded. In addition, patients with sys-
temic chronic diseases, uterine fibroids or polyps, endo-
metriosis, polycystic ovary syndrome, endocrine disorders,
patients using melatonin-interacting drugs (hypnotics, an-
tidepressants, antiepileptics), continuous medication use,
patients undergoing IVF-ICSI due to low ovarian reserve,
male factor and tubal factor infertility, patients with BMI
under 25, anovulation and those working night shifts were
excluded from the study.

Primary outcome: Clinical pregnancy rate.

Secondary outcome: Oocyte count, mature oocyte count,
fertilized oocyte count and uterine, ovarian artery systolic
and diastolic blood flows.
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Tryptophan Administration

The study group (group A) receiving Tryptophan (Lifetime
Q-5-Hydroxy Tryptophan) was administered 100 mg tablets
orally every day at 22:00 from the day of ovarian stimulation
injections (cycle day 2-3). The last capsule was collected at
22:00 the night before oocyte retrieval.

Ovulation Induction

All patients underwent ovulation induction with the standard
antagonist protocol. Oocyte pick-up (OPU) was performed
36 hours following the HCG treatment and intracytoplasmic
sperm injection (ICSI) was performed 4-6 hours after that.
Embryo transfer was performed 3 days after oocyte retriev-
al. Starting from the day of OPU, progesterone was admin-
istered intramuscularly (progestin 50 mg; Kogak, Turkey)
and estrogen (estrofem 2 mg; NovoNordisk, Denmark) was
administered orally as luteal support. Pregnancy was diag-
nosed in patients with positive bHCG 14 days after transfer.
The diagnosis of clinical pregnancy was confirmed upon the
presence of fetal heartbeat.

Sample Collection

Serum samples were taken from the patients to determine
the level of melatonin on the second day of menstruation.
Transvaginal ultrasound-guided ovum pick up (OPU) was
performed under general anesthesia. The levels of melatonin
in serum (MSOpu) and Follicular (MFolOpu) fluid were
measured on OPU day. The follicular fluid was aspirated
from the first dominant follicle without adding any diluent
or contaminating with blood. All aspiration procedures were
performed between 9-11 am. After oocyte isolation, the fol-
licular fluid samples were centrifuged at 3000 rpm for 10
minutes to separate the supernatants from the tubes contain-
ing the follicle fluid and all samples were stored at -80 © C
until the day of OPU. In addition, uterine and ovarian ar-
tery Doppler blood flows were measured and recorded by
vaginal ultrasound by the same specialist (FDB) on the day
of OPU. Doppler ultrasonography was performed using GE
LOGIQ P5 3.75 mHz convex probe ultrasound device while
the patient was on the supine and lithotomy positions.

Laboratory Analysis

Melatonin levels in serum and follicular fluid samples
were examined by Enzyme-linked Immunosorbent As-
say (ELISA) method using commercial kits of Melatonin
ELISA kit (USCN Life Science Inc., Wuhan, China, Lot.
No.E90908Hu) in Research Laboratories of Faculty of Med-
icine, Ondokuz Mayis University, Department of Biochem-
istry Research Laboratories. The samples with high concen-
tration were repeated.

Statistical Method

The data were analyzed using IBM SPSS V23. Kolmogor-
ov-Smirnov test was used to examine the normal distribu-
tion. The independent t-test was used for comparing nor-

mally distributed data, whereas the Mann Whitney U test
was used for comparing non-normally distributed data. The
Chi-square test was used for the comparison of categorical
data. Normally distributed data were presented as mean-
standard deviation while non-normally distributed data were
presented as median (min-max). The categorical data were
presented as frequency (percentage). The significance level
was accepted as p<0.05.

RESULTS

There was no significant difference between the mean age of
the patients (32.16-33.06 years) (p = 0.276). The mean BMI
was (28.45 kg/m?) in the tryptophan group, which was the
same in the non-tryptophan group (28.15 kg/m?) (p=0.602).
There was no difference in the mean estradiol values accord-
ing to the administration of tryptophan (p=0.73). The mean
value of Group A was 2451,69 pg/ml, whereas the mean val-
ue of non-tryptophan group was 2420,26 pg/ml.

The mean values of serum melatonin levels (MSD2) on cy-
cle day 2 did not show significant difference according to
the administration of tryptophan (p=0.429). The mean val-
ue of tryptophan group was 29.28, whereas it was 28.04 in
non-tryptophan group. There was no difference in serum
melatonin levels (MSOPU) on OPU day according to the
administration of tryptophan (p=0.3307). The mean value of
patients receiving tryptophan was 52.41 while it was 44.98
in the non-tryptophan group, however, there was no signifi-
cant difference.

The level of melatonin (MFolOPU) in aspirated follicular
fluid during OPU on the day of OPU revealed significant
differences according to the administration of tryptophan
(p<0.001). The mean value of Mfol OPU was 259.8 in pa-
tients receiving tryptophan, whereas the level of Mfol OPU
was 91.3 in those who did not receive tryptophan. It was
noted that the administration of tryptophan significantly in-
creased the melatonin level in the follicular fluid.

On the day of OPU, uterine artery blood flow was mea-
sured by Doppler. There was found a significant difference
between the subjects who received tryptophan and had low
follicular melatonin levels and the subjects who did not re-
ceive tryptophan and had low follicular melatonin levels
(p<0.001).

The mean value of uterine Arterial Doppler Pulsatile Index
(DoppUa PI) was 1.78 in Group A and 1.83 in Group B.

The mean value of Uterine Arterial Doppler Resistance In-
dex (DoppUa RI) was 0.83 in the tryptophan group and 0.88
in the non-tryptophan group (p <0.001).

There was a highly significant difference in the evaluation
of ovarian artery blood flow by Doppler between those with
low melatonin levels in both the tryptophan and non-trypto-
phan groups (p<0.001).

The mean value of Doppler ovarian artery pulsatile index
(DoppOa PI) was as low as 1.07 in patients receiving tryp-
tophan, whereas it was 1.32 in the non-tryptophan group.
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The mean values of Doppler overian artery resistance index
(DoppOa RI) were also significantly different according to
tryptophan administration (p<0.001). The mean value was
0.83 in the tryptophan group, whereas it was 1.01 in the
non-tryptophan group (Table 1).

Table 1. Comparison of parameters according to the administra-
tion of tryptophan

Group A (n Group B (n

=51) =50) P
Age 32.16 £ 3.82 33.06 +4.44 0.276
BMI 28.45+2.82 28.15+3.03 0.602
Peak Oestradiol Level 2451.69 + 2420.26 + 0.730

469.75 443.71
MS D2 (serum on day 2) 29.28 +£7.58 28.04+8.07 | 0.429

MS Opu (serum on OPU day) | 52.41 + 50.56 4498 +£10.48 | 0.307

M FolOpu 259.8 +64.31 91.3+19.83 | <0.001
DoppUa PI 1.78 £0.03 1.83+£0.04 <0.001
DoppUaRI 0.83+0.03 0.88 +0.05 <0.001
DoppOa PI 1.07 £0.19 1.32+0.14 <0.001
DoppOa RI 0.83+0.21 1.01+0.15 <0.001
Oocyte Count 9.08 +3.22 7.66 +1.89 0.008
Mature Oocyte Count 72+28 6.1+1.8 0.021
Fertilized Oocyte Count 6.35+2.44 5.28 +1.69 0.012
G1 Embryo 541+2.22 4.04 +1.67 0.001

The mean values of total oocytes retrieved were signifi-
cantly different with respect to the levels of melatonin in
the follicular fluid according to the administration of tryp-
tophan (p= 0.008). The mean value was 9.08 in Group A
and 7.66 in Group B, respectively. Similarly, Mature Oo-
cyte Count (p=0.021), Fertilized Oocyte Count (p=0.012)
and G1 embryo count (p=0.001) were also significantly
higher in Group A (Table 2, Figure 2-3)

Table 2. Comparison of pregnancy rates between the groups
Pregnancy Rate Positive Negative
Group A 18 (35.3) 33 (64.7)

(Group B) 15(30) 35(70)

p = 0.723 (for positive)

Melatonin Follicular Fluid
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Figure 2. Comparison of melatonin in follicular fluid between the
groups
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Figure 3. Schematic representation of the oocyte count, mature
oocyte count, fertilized oocyte count and G1 embryo count be-
tween the groups

Pregnancy rates were higher in Group A (35.3%). In Group
B, lower rates of pregnancy (30%) were achieved. However,
there was no statistically significant difference in pregnancy
rates between the groups (p=0.723).

DISCUSSION

Melatonin is a very powerful antioxidant produced via the
pineal gland. Unlike other antioxidants, melatonin can ex-
ert its antioxidant effects both directly or through MT1 and
MT?2 receptors (6-8). Melatonin has an amphiphilic molec-
ular character, which allows it to easily pass through the
cell membrane and dispense to the nucleus (7,9,10). Most
importantly, the metabolites of melatonin also show anti-
oxidant effects without leading to oxidative stress (8). This
leads to the formation of a cascade. Melatonin increases the
effect of other antioxidants such as glutathione peroxidase
and superoxide dismutase (11). Melatonin produced in the
reproductive organs is thought to play a role in the regulation
of many reproductive processes. Granulosa cells contain
melatonin receptors. (12). In addition, large follicles have
more melatonin than small ones (13). Again, it was observed
that melatonin supplementation lead to a higher increase in
serum levels compared to follicular fluid levels (14). These
results suggest that melatonin may be effective in oocyte
maturation. Free oxygen radicals are formed in each stage
of IVF treatment. Melatonin has therefore been investigat-
ed in many studies due to its antioxidant effects in adjuvant
therapy. In their study, Tamura et al. (15) found that the level
of melatonin decreased in parallel with increasing levels of
8-hydroxy-2’-deoxyguanosine (8-OHdG), which is a marker
of oxidative stress in follicular fluid. Rizzo et al. (16) carried
out a study and compared two groups receiving myo-inositol
plus folic acid plus melatonin and myo-inositol plus folic
acid revealing that the number of mature oocytes was higher
in the melatonin group. Tamura et al. (17) studied patients
undergoing unsuccessful IVF, divided the patients into two
groups and treated the first group with orally administered
melatonin. It was found that fertilization rates were higher
in the group receiving melatonin. However, Fernando et al.
(18) divided the patients into four groups in the pilot dou-
ble blind study. They found that there were no differences
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in pregnancy rates or the oocyte and embryo parameters
other than the level of melatonin in follicular fluid between
the patients who received placebo or 2mg, 4mg and 8mg
melatonin replacement twice daily. Tong et al. (19) showed
that the level of melatonin in follicular fluid was a marker
of oocyte count and quality. In addition, it was revealed that
there was a correlation between melatonin levels in follic-
ular fluid and AMH levels as a marker of ovarian reserve.
Again, it was found that the level of melatonin in follicular
fluid was correlated with IVF outcomes, which was consis-
tent with our study. The patients with high melatonin levels
exhibited a higher number of oocytes, retrieved, more fertil-
ized oocytes and higher rates of blastocyst. In this study, we
investigated the effect of tryptophan, which is a precursor
for melatonin and an essential amino acid, on IVF outcomes
and found that the group treated with tryptophan exhibited
a higher number of oocytes, mature oocytes and fertilized
oocytes although there was no statistical difference in clin-
ical pregnancy rates. The study also examined the effect of
tryptophan on Doppler parameters in IVF patients. Although
melatonin altered blood flow in many vascular beds, Fernan-
do et al. (20) demonstrated that administration of melatonin
in IVF patients did not alter uterine and ovarian Dopplers.
We found higher levels of uterine and ovarian Doppler flow
in the tryptophan group. Our study was significant in respect
to including patients only with unexplained infertility as a
homogenous group, besides, the patients were examined for
both serum and follicular fluid. A greater number of patients
should be examined in order to present more accurate re-
sults. Melatonin is a highly safe preparation when used as an
antioxidant. No serious side effects were observed in any of
the studies (21). No teratogenic effects were observed in the
pregnant or infertile patient population (22). However, there
are several authors who argue that it can aggravate diseases
such as rheumatoid arthritis or multiple sclerosis as it caus-
es immunostimulation. There can be found some authors
reporting autoimmune hepatitis in the literature (23-25). In
this study, we did not encounter any side effects associated
with the administration of tryptophan.

In conclusion, tryptophan, a melatonin precursor, did not
lead to a statistically significant difference in pregnancy
rates but it increased the number and quality of oocytes in
IVF patients. Prospective studies with greater number of pa-
tients are needed to obtain more accurate results.
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ABSTRACT

Introduction: Over the years increasing number of students are seeking admission to study Physiotherapy in the universities leading to
increased preference for specialization as compared with general practice. The aim of this study was to identify factors influencing the study
of physiotherapy and preferred choice of specialization.

Material and Method: The research was a cross-sectional survey involving final year physiotherapy students in three training institutions
in South-West, Nigeria. The questionnaire is in three sections (section A sought responses on Socio-demographic characteristics, section B
on factors influencing the study of Physiotherapy and section C on preferred choice of specialization). Content validation was carried out
to eliminate ambiguity and ensure that all items of the questionnaire are relevant and well understood. Descriptive statistics of percentages,
bar chart and mean were used to summarize data on age, factors influencing study of physiotherapy, the level of influence of each factor on
preferred specialization areas of each participant and the factors influencing the choice of specialization.

Result: There was a response rate of 72.2% and the mean age was 22.69+2.32 years. Out of the eight factors influencing study of
physiotherapy, ‘Desire to help people optimize their physical health and ‘Personal interest’ had the greatest influence with mean scores of
3.24 and 3.18 respectively. Ninety-eight participants (94.26%) were interested in pursuing postgraduate specialization in Physiotherapy.
Orthopedics and Musculoskeletal physiotherapy is the most preferred specialization while Geriatrics is the least preferred specialization.
Male students have preference for Sports while female have preference for Paediatric specialty.

Conclusion: Exposure to specialties in Physiotherapy like Geriatrics and Cardio-pulmonary may help improve interest in those areas and
hence increased preference for those specialties.

Keywords: Physiotherapy study; choice of specialization; physiotherapy students

INTRODUCTION

Physiotherapy is concerned with identifying and maxi-
mizing quality of life and movement potential within the
spheres of promotion, prevention, treatment/intervention,
habilitation and rehabilitation (1). It constitutes one of the
oldest and most prestigious components of a group of pro-
fessionals referred to as Allied Health professionals (2).

Dating as far back as 3000 BC (3), the practice of physi-
otherapy has changed greatly. There has been a shift from
the traditional emphasis on practice based on the opinion of
authorities to an emphasis on data-based clinically relevant
studies and research (4). Now universally acknowledged as
an autonomous profession, physiotherapy enjoys a positive
reputation and is generally well regarded by other health
professionals and the general public (5).
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Factors influencing physiotherapy study and specialization

Generally, Physiotherapy in Nigeria has undergone tremen-
dous change since its introduction though it is not quite at
par with the rest of the world yet (6). In the first three deca-
des, it was viewed as a sub-profession with limited advance-
ment opportunities in the civil service [6]. With the increased
autonomy now associated with physiotherapy and broader
knowledge of what it entails, the circumstances have impro-
ved greatly with physiotherapists serving greater roles in the
health care sector.

In the area of physiotherapy education in Nigeria, what be-
gan as a 3-year program in 1966 at the University of Ibadan
transitioned to a 5 year Bachelor of Physiotherapy degree
program following curriculum upgrades in 1998 (7) with
the possibility of obtaining a Master’s degree at the post-
graduate level and even a further doctoral degree in any of
the available specialties. These specialties according to the
Nigeria Society of Physiotherapy are Musculoskeletal and
Orthopedic, Cardiorespiratory, Neurology, and Neurosur-
gery, Sports, Paediatrics and Women’s Health. Also, with
the introduction of the National Postgraduate Physiothe-
rapy College of Nigeria, physiotherapists can now undergo
residency training thus providing an opportunity for post-
professional training along specialty lines.

Maduagwu et al. (8) in an article published in 2015 identifi-
ed that a total of nine institutions offered physiotherapy, yet
the number of practicing physiotherapists in Nigeria is still
grossly inadequate to serve the enormous population. The
Nigerian population is currently estimated to be about 178.5
million (9). Statistics from the Health Workforce Country
Profile for Nigeria put the number of registered physiothe-
rapists practicing within Nigeria whether in private or the
public setting at 1473 (10). Compared to the global ratio of
physiotherapists to patients which stands at 1:4000, this fi-
gure shows that there is still a gross deficiency in the number
of physiotherapists graduating from the training institutions
even though entrants into the profession have increased with
the establishment of more training institutions.

While there is no existing literature detailing the areas of
specialization of practicing physiotherapists in Nigeria ba-
sed on post-graduate qualification, Ibikunle et al. (11) in a
study carried out among physiotherapists found out that only
40% of the participants were interested in pursuing post-
graduate specialization in physiotherapy. The choice of a ca-
reer is a complex and multifaceted phenomenon influenced
by both individual and contextual factors of structure and
culture which enhance or construct one’s social world (12).
Given the current strength of physiotherapy manpower in
Nigeria, it became necessary that an insight into the factors
that influence the decision of students to study physiotherapy

as well as select their preferred area of specialization to be
researched into. This may help identify individual and con-
textual factors of structure and culture influencing the study
of physiotherapy and specialization in it so that policyma-
kers, health educationist and other stakeholders can make
the right decisions to ensure that manpower development for
both basic and specialized physiotherapy care is continuo-
usly achieved.

MATERIAL AND METHOD

This research is a cross-sectional survey and a purposive
sampling technique was used to recruit participants for this
study.

Participants

Participants for this study were consenting final year physi-
otherapy students in all physiotherapy training institutions in
the South Western region of Nigeria namely;

a. University of Ibadan, Ibadan. Oyo State
b. Obafemi Awolowo University, Ile Ife. Osun State

c. University of Lagos, Lagos

Instruments

The questionnaire titled “Factors Affecting the Study of
Physiotherapy and Preferred Choice of Specialisation among
Final Year Physiotherapy Students in South-Western Nige-
ria” was used for data collection in this study. It was adap-
ted from an earlier study by Folayan et al. (13). Domains
relevant to the present study were identified in the original
questionnaire and used for developing the questionnaire for
this study. Adaptations made included a change of all terms
referring to dentistry to that relevant to physiotherapy in the
domains selected for development of this new questionnaire.
The new questionnaire was given to 5 experts to ascertain
that the content was adequate and relevant to this new study.
Also, socio-demographic data on age were grouped and fac-
tors relevant to physiotherapy study have also been included.
Five students were given the questionnaire to complete to
be able to identify and correct ambiguity and ensure that all
items of the questionnaire are relevant and well understood.
The final questionnaire had two sections as shown below:

Reasons for studying physiotherapy were assessed. Partici-
pants were asked to rate from 0-5 each of the § alternatives to
the degree to which any of the alternatives may have had an
impact on their decision to study Physiotherapy. The alterna-
tives were; Failure to be admitted to another program, perso-
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Section A: This has 4 questions about the biodata of the participants, gender, age, profession of parent and institution.

SECTION A: Personal information

1. Sex: Male I:I Femalel:l
2.Age(Years): 1821 [ ] 2225 [ ]

3. Is any of your close relative a Physiotherapist? YES
IF YES, state which: Mother Father

Uncle I:I Aunt Other

4. Training Institution

[ ]

[ ]
University of Ibadan I:I
[ ]
[ ]

26-29 I:I 30 and above I:I
o]
Sibling [ ]

1l

University of Lagos

Obafemi Awolowo University

This is the end of the Questionnaire.
Thank you for completing it

Section B: This part explored factors that may have contributed to the decision of individuals to or not to study physiot-
herapy.

SECTION B: Factors Influencing the Study of Physiotherapy

The following factors may have positively influenced your decision to study physiotherapy. Give a score from 1 to 5 to
each of the factors, where lrepresents the factor that had the least influence on your decision and 5 represents a very influ-
ential factor (two or more alternatives can have same scores). Where not applicable, please tick under N/A.

S/N N/A 1 2 3 4 5
5 Failure to be admitted to other programme

6 Personal interest

7 Parent’s recommendation

8 Friend’s or relative’s recommendation

9 Possibility of receiving high remuneration

10 Desire to help people optimise their physical health

11 Opportunity of working in a hospital setting

12 Opportunity to travel and work outside Nigeria

If any other, please state and rate and rate in the space provided below

13

14

15

Section C: This section explored the area of specialization they would prefer in the future and the factors that influenced
their decisions.

SECTION C: Preferred Choice of Specialization
16. Would you like to pursue further specialization in Physiotherapy in the form of

Post-graduate studies.  YES I:I NO I:I

If Yes, please select the area you are willing to specialize in by giving a score from 1 to 5,

Where 1 = least interest and 5= Highly interested. Please tick under NI if you have no interest in the specialty.

104



Factors influencing physiotherapy study and specialization

S/N Specialty NI 1 2 3 4 5
17 Cardiopulmonary

18 Geriatrics

19 Neurology and Neurosurgery

20 Orthopedics and Musculoskeletal

21 Paediatrics

22 Sports

23 Women's Health

If any other, please state and rate and rate in the space provided below
24

25

26

nal interest, Parent’s recommendation, Friends’ or relatives’
recommendation, Possibility of receiving high remunera-
tion, Desire to help people optimize their physical health,
Opportunity of working in a hospital setting, Opportunity
to travel and work outside Nigeria. They were also asked to
specify other factors that may have influenced their decision
but which were not stated and to rank them. The mean sco-
re for each alternative was calculated to rank the motives.
To facilitate comparison between sub-groups, scores 0 and
1 were categorized as no influence, 2 and 3 as minimal inf-
luence while 4 and 5 were categorized as strong influence.

A Yes/No question was posed to participants about their wil-
lingness to pursue further specialization in physiotherapy in
the form of postgraduate studies. Participants who replied
in the affirmative were then asked to indicate their level of
interest in the 7 available fields by giving a score from 0-5.
They were also asked to specify other fields they may be
interested in but which were not stated. Scores 0 and 1 were
classified as no interest, 2 and 3 as little interest while 4 and
5 were classified as high interest.

A further question was then posed on the most preferred
choice of specialization. Participants who selected a parti-
cular field were then asked to rate the factors that may have
influenced their decision by giving a score from 0-5 to each
of the 7 alternatives to the degree to which any alternative
may have had an impact. Room was given for participants to
identify other factors that may have influenced their decision
but which were not listed and to rank them. Scores 0, 1 and
2 were classified as low while 3, 4 and 5 were categorized as
strong for each of the motives.

Ethical Declaration and Procedure for Data Collection

Ethical approval was obtained from the University of Iba-
dan/ University College Hospital (UI/UCH) Health Rese-
arch Ethics Committee before the commencement of the
study with number UI/EC/16/0207. Informed consent was
obtained from prospective participants. Participants were in-
formed about the confidentiality of their responses and their
right to withdraw from the study should they decide such.
Questionnaires were sent to contact persons in each of the

participating schools after their approval had been obtained.
The contact persons following due training proceeded to
collect the data and sent back the completed.

Out of 144 questionnaires distributed to participants, 104
(72.2%) were returned. The questionnaires were distribu-
ted to students in their classrooms and collected back after
completing the questionnaires. The objective of study and
voluntariness of participation was clearly stated in the infor-
med consent form which was attached to the questionnaire.

Statistical Analysis

Descriptive statistics of mean and standard deviation were
used to summarize data on age. Descriptive statistics of per-
centages, frequencies were used to present data on gender,
institutions, factors influencing the study of physiotherapy,
the level of influence of each motive, preferred areas of spe-
cialization of each participant and the factors influencing the
choice of specialization.

RESULTS

One hundred and four students of the 144 eligible students
filled and returned the questionnaire giving a response rate
of 72.2% (104). There were 38 respondents (36.5%) from
Obafemi Awolowo University, 23 (22.1%) from the Univer-
sity of Ibadan and 43 (41.3%) from the University of Lagos.

Socio-demographic Characteristics of Participants

Fifty-five participants were male (52.9%) while 49 were fe-
male (47.1%). The mean age of participants is 22.694+2.32
years. Thirty participants (28.8%) were aged 18-21,
65(62.5%) were aged 22-25, while 9(8.7%) participants
were within age group 26-29. In the University of Ibadan, 9
(39.1%) participants were aged 18-21years, 13 (56.5%) were
aged 22-25years while only 1 (4.3%) was aged 26-29years.
47.82% were males while 52.18% were females. In the Uni-
versity of Lagos, 15(34.9%) were aged 18-21, 60.5% were
aged 22-25years while 2 (4.7%) were aged 26-29%. 39.53%
were males while 60.47% were females. In Obafemi Awo-
lowo University 71.5% of participants were males while
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28.5% were females. 6 (15.8%) were aged 18-21, 26(68.4%)
were aged 22-25years while 6 (15.8%) were aged 26-29ye-
ars.

Fifteen (14.4%) participants had family or close relatives
who are physiotherapists. Out of these 15, 4 had siblings
who are physiotherapists, 4 had uncles who are physiothera-
pists, 3 had aunties who are physiotherapists, 1 had a mother
who is a physiotherapist while 3 had one of the other relati-
ves as a physiotherapist.

Factors Influencing the Study of Physiotherapy

Table 1 shows the distribution of factors that influence the
choice of Physiotherapy as a course. The Desire to help pe-
ople optimize their physical health had the strongest influen-
ce with a mean score of 3.24, followed by Personal interest
with a mean score of 3.18 and the least motivating factor is
Parents’ recommendation with a mean score of 1.73.

For the male and female participants, the desire to help pe-
ople optimize their physical health had the strongest influ-
ence on choosing Physiotherapy as a course while parents
recommendation had the weakest influence in the decision to
study Physiotherapy as shown in Table 2. For females, per-
sonal interest had the strongest influence on their choice of
studying Physiotherapy. For participants aged 18-21, failure
to be admitted had the strongest influence on their choice of
Physiotherapy as a course. For the ages 22-25 and 26-29,
personal interest had the strongest influence in their choice
of Physiotherapy as a course as shown in Table 1,2.

Table 2. Distribution of factors influencing the study of physiot-
herapy based on sex and age

Mean Scores
SEX AGE

18- 22- 26-
Statements Male @ Female 21 25 29
Failure to be admitted 242 2.1 317 | 191 1.81
into other program
Personal Interest 3.02 3.37 247 342 | 3.89
Parents’ Recommendation = 1.65 1.82 2.1 1.58 1.56
Friend or Relatives 227 1.98 1.6 24 2.8
Recommendation
Possibility of receiving 2.24 2.14 197 | 226 @ 244
high remuneration
Desire to help people 3.24 3.24 297 325 411
optimize their physical
health
Opportunity of workingin | 2.71 2.71 267 | 269 @ 3.00
a hospital setting
Opportunity to travel and 273 2.39 247 2.6 2.67
work outside Nigeria

Post-Graduate Specialization

Out of 104 students, only 6 (5.77%) were not interested in
pursuing post-graduate specialization. Table 3 shows the
different areas participants are willing to specialize in and
the extent to which they are interested in the specialties.
In order of preference, Orthopedic and Musculoskeletal
physiotherapy is the most preferred with a mean score of
3.35 followed by Sports physiotherapy. The least preferred
area of specialty is Geriatrics with mean scores of 1.18.
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Table 1. Factors influencing the study of physiotherapy In order of interest, male participants were willing to spe-
Frequency cialize in Sports (3.65), Orthopedics (3.33), Neurology and
Mean in Neurosurgery (2.65), Cardiopulmonary (2.35), Paediatrics
Statements Scores | percentage
0 1 2 3 4 5
Failure to be 29 231 250 77 106 13.5 202 Table 3. Preferred specialty areas and level of interest
admitted into Level of
other program Interest
Personal Interest | 3.18 7.7 125106 173|269 25 Mean | (in %)
Parents’ 1.73 26.0 288 135 144 125 48 Specialty 0 1 2 3 4 5
Recommendation Cardiopulmonary 1.88 375 135 87 183 | 7.7 144
Friend or 2.13 18.3 260|125 202 135 96 Geriatrics 1.18 44.2 212 | 144 144 338 1.9
Relatives Neurology and 239 269 115 96 163 183 173
recommendation Neurosugery
Possibility of 219 21 |192) 96 1192\ 21.2| 7.7 Orthopedicsand | 335 = 144 58 48 183 192 375
ICCELNG h'gh Musculoskeletal
remuneration Paediatrics 206 288 212 77 135 154 135
Desire to h(.alpv 3.24 11.5 6.7 | 58 250|240 269 Sports 327 173 26 38 96 173 423
people optimise .
their physical Women's Health 1.55 394 231 6.7 163 | 29 115
health
Opportunity 271 19.2 87 115 183 269 154  Keys
of working in a 0-No Inte.rest
hospital setting l B Tartqutmtertei:ed
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Table 4. Distribution showing preferred specialty areas and le-
vel of interest based on age and sex
MEAN SCORE
SEX AGE
Statements Male Female 18-21 | 22-25 26-29
Cardiopulmonary 2.35 1.37 1.91 1.74 2.67
Geriatrics 1.38 0.96 1.22 1.11 1.67
Neurology and 2.65 2.10 2.67 2.28 233
Neurosu rgery
Orthopedics and 333 337 3.47 334 3.0
Musculo skeletal
Paediatrics 1.6 2.57 1.93 2.06 244
Sports 3.65 2.84 3.23 3.42 233
Women's Health 1.22 1.97 1.5 1.46 233

(1.6), Geriatrics (1.38) and Women’s Health (1.22). For fe-
male participants, their choices in order were Orthopedics
(3.37), Sports (2.84), Paediatrics (2.57), Neurology and
Neurosurgery (2.10), Women’s Health (1.97), Cardiopul-
monary (1.37) and Geriatrics (0.98) as shown in Table 4.
For participants aged 18-21, the choice of specialization in
order of interest was as follows; Orthopedics and muscu-
loskeletal (3.47) with the highest mean score and geriatrics
(1.2) is with the lowest mean score. For those aged 22-25,
they were Sports (3.42), Orthopedics (3.34), Neurology and
Neurosurgery (2.28), Paediatrics (2.06), Cardiopulmonary
(1.74), Women’s Health (1.46) and Geriatrics (1.11). For
those aged 22-25, Orthopedics ranked highest with a mean
score of 3.0 followed by Cardiopulmonary (2.67), Paedi-
atrics (2.44), Sports, Women’s Health and Neurology and
Neurosurgery (all 2.33) and Geriatrics with 1.67 (Table 4).

Preferred Choice of specialization

8 participants (7.7%) chose Cardiopulmonary, 13(12.5%)
chose Neurology and Neurosurgery, 34 (32.7%) chose
Orthopedics, 9 (8.7%) chose Paediatrics, 14(13.5%) chose
Sports physiotherapy while 5(4.8%) chose Women’s Health
as their preferred area of specialization. 19(18.3%) were
undecided while 2(1.9%) identified some other unspecified
area as their preferred choice of specialization as shown.

DISCUSSION

This study evaluated the motivations and career choices
among final year physiotherapy undergraduates in different
training institutions in the South Western part of Nigeria.
Final year students were selected because previous reports
have demonstrated that senior students provide more real-
istic answers regarding their motivation in choosing their
course of study (14). Also, it is expected that final year
students would have had enough exposure to the practice
of physiotherapy to be able to make informed decisions

about current and future prospects. A considerable num-
ber of studies have previously evaluated factors that led to
studying medicine, dentistry, nursing, pharmacy and other
health-related professions around the world.

In line with Odebiyi and Adegoke (15), it was observed that
generally more males than females will be graduated from
the University of Ibadan, Lagos and Obafemi Awolowo
University thus leading to a higher proportion of males in
the profession. Findings about age distribution were con-
siderably lower than the 25.9+£13.21 years identified by Ibi-
kunle et al. (11) in a similar study. This may be due to the
difference in the population of studies as the previous study
was conducted in a South Eastern university in Nigeria.

The first aim of the study was to identify the factors influ-
encing the study of physiotherapy among students in their
final year of study in physiotherapy schools in South-Wes-
tern Nigeria. The results showed that the three top reasons
for the study of Physiotherapy in South-Western Nigeria
are ‘Desire to help people optimize their physical health’,
‘Personal interest’, ‘Opportunity to work in a hospital set-
ting’. These findings were partly in agreement with those
of Mulnar et al. (16) and Puljak et al. (17) who reported
that motivations and personal interest are the major factors
that drive students toward medicine. Recommendation by
parents, friends’ or relatives who were physiotherapists did
not play a major role. This is a variant with another finding
by Ibikunle et al. (11) that the majority of those studying
physiotherapy were influenced to do so by physiotherapists.

The outcome of identifying preferred specialization areas
of physiotherapy by students in their final year of study in
physiotherapy schools in South Western Nigeria showed
that majority of the participants (94.26%) were interested
in pursuing post-graduate specialization which is in line
with findings throughout the literature (18-20). As regards
age, the older final year physiotherapy students’ choice was
more influenced by personal interest showing that they are
actually more mature. There was however a difference with
regards to gender. Females were more willing to specialize
in Paediatrics than their male counterparts. This is consis-
tent with findings by Nancy et al. (21) that more females
than males tend to be interested in Paediatrics related prac-
tice.

The most preferred specialization across schools is Ort-
hopedics and Musculoskeletal Physiotherapy. This is in
line with findings in several literatures that the majority
of physiotherapy students wished to specialize in Muscu-
loskeletal physiotherapy. Students were least interested in
Geriatrics. This mirrors findings in a study by Fitzgerald et
al, (22) that medical students generally exhibit low interest
towards geriatric medicine. This has often been associated
with limited knowledge about aging and older adults and
limited exposure to caring for them. One way to improve
this would be to provide more of such experiences to care
for the older ones during training.
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CONCLUSION

Based on the outcomes of the study, one can conclude that
more males than females will graduate and join the exis-
ting physiotherapy workforce thus continuing the trend of
a male dominated profession. Factors influencing the study
of physiotherapy were more work-related than personal
hence anything done to improve the prestige of the pro-
fession and also increase awareness about the profession
will likely culminate in an increase in entrants into the pro-
fession. Interest in a specialty like cardiopulmonary and
geriatrics can be stimulated by increasing knowledge and
allowing students more exposure to the specialties during
their clinical training program.
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ABSTRACT

Aim: Incidence of cardiovascular diseases is gradually increasing
in patients with diabetic retinopathy (DR). MHR (Monocyte/
HDL ratio), is a novel marker related to cardiovascular and
cerebrovascular diseases. The aim of this study was to investigate
the relationship between a subclinical atherosclerosis marker,
carotid intima media thickness (CIMT), and MHR in diabetic
retinopathy patients without an apparent cardiovascular disease.

Material and Method: 106 diabetic patients without an apparent
cardiovascular disease and 35 healthy controls matched for age,
gender and body mass index (BMI) were included in this study. The
patients were separated into four groups which were proliferative
diabetic retinopathy (PDR, n=30), nonproliferative diabetic
retinopathy (NPDR, n=35), diabetic patients without retinopathy
(n=41) and control group (n=35). Anthropometric, biochemical
parameters and CIMT were measured. Correlation and regression
analysis were done to assess the relation between MHR and CIMT.

Results: MHR was significantly different between groups and
significantly higher in PDR group (p<0.001). CIMT, a marker for
atherosclerosis, significantly differed between groups (p<0.001).
CIMT levels were significantly higher in PDR while similar values
were found in other than groups. In PDR group, a significant
correlation was found between MHR and CIMT (1=0.96; p<0.001).
According to binary logistic regression analysis, MHR had a
significant effect on CIMT [$=0.206, (%95 CI: 1.004-1.505),
p=0.046].

Conclusion: This study showed that in patients with diabetic
retinopathy, high levels of MHR which is a non-invasive, simple
and inexpensive marker, might be useful for determination of
subclinical cardiovascular risk. This study which is the first in
literature that investigated the relation between MHR and CIMT
in diabetic retinopathy might have a benefit on early detection of
cardiac risk in diabetic patients without an apparent cardiovascular
disease.

Keywords: Diabetic retinopathy, subclinical atherosclerosis,
monocyte to HDL ratio
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Amag: Diyabetik retinopatisi olan hastalarda kardiyovaskiiler
hastaliklarin artan siklig1 bilinmektedir. MHO (Monosit/HDL
orani), kardiyovaskiiler ve serebrovaskiiler hastaliklarla iligkisi
yeni saptanmis bir belirtecti. Bu calismanin amaci asikar
kardiyovaskiiler hastalik bulgusu olmayan diyabetik retinopatisi
olan hastalarda subklinik ateroskleroz risk gostergesi karotis
intima media kalinlig1 (KIMK) ile MHO ilskisini aragtirmaktir.

Gere¢ ve Yontem: Asikar kardiyovaskiiler hastaligi olmayan
106 diyabetik hasta ve 35 yas, cinsiyet ve BMI (body mass
index) ile uyumlu saglikli kontrol alindi. Hastalar proliferatif
diyabetik retinopati (PDR, n=30), nonproliferatif diyabetik
retinopati (NPDR, n=35), retinopati olmayan diyabet hastalar1
(n=41) ve kontrol grubu (n=35) olmak tizere dort gruba ayrildi.
Antropometrik, biyokimyasal parametreler ve KIMK &lgiildii.
MHO ile KIMK arasindaki iliskiyi degerlendirmek igin
korelasyon ve regresyon analizi yapildi.

Bulgular: MHO degerleri gruplar arasinda anlamli farkliliga
sahip ve PDR grubunda anlamli diizeyde daha yiiksekti
(p<0.001). Ateroskleroz gostergesi olan KIMK gruplar arasinda
anlamli farkhilik gosterdi (p<0.001). KIMK degeri PDR
grubunda anlaml1 diizeyde yiiksek iken diger gruplarda birbirine
yakin degerler 6lgiildii. PDR grubunda MHO ile KIMK arasinda
o6nemli diizeyde anlamli korelasyon bulundu (=0,96; p<0.001).
Binary logistic regression analizinde MHO’ nin KIMK {izerine
anlamli etkisi bulunmaktaydi [$=0,206, (%95 CI: 1,004-1,505),
p=0,046].

Sonu¢: Bu calisma, yiksek MHO’nin diyabetik retinopatisi
olan hastalarda subklinik kardiyovaskiiler riski belirlemede
non-invaziv, basit ve maliyeti diisiik bir marker olarak
kullanilabilecegini géstermektedir. Diyabetik retinopatide MHO
ve KIMK arasindaki iliskiyi inceleyen literatiirdeki ilk ¢alisma
olan bu caligma, asikar kardiyovaskiiler hastalik bulgusu
olmayan diyabetik hastalardaki kardiyak riski erken belirlemede
fayda saglayabilir.

Anahtar  Kelimeler: Diyabetik retinopati,  subklinik

ateroskleroz, monosit /HDL orani
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INTRODUCTION

Besides oxidative stress and inflammation, monocyte/
HDL cholesterol ratio (MHR) is recently defined as a mar-
ker related to negative cardiovascular outcomes (1). In pa-
tients with chronic renal disease, it is reported to have a
relation with cardiovascular events (2) and in patients with
infective endocarditis and normal left ventricular function,
it is shown to be related to in-hospital and long term mor-
tality (3).

CIMT is considered an indicator of subclinical atheroscle-
rosis. In many studies, value of CIMT in predicting cardiac
and cerebrovascular events has been proven (4,5).

In several studies, diabetic retinopathy has been reported
as an independent predictor of all cause mortality and car-
diovascular events in patients with type 1 and 2 diabetes
(6). Many potential mechanisms including oxidative and
glycemic stress, chronic inflammation and defective vas-
cular tissue repair mechanisms are suggested to clarify the
pathophysiological relation between diabetic micro- and
macroangiopathy (7).

The aim of this study in patients with diabetic retinopathy
and without apparent cardiovascular disease is to investiga-
te the relationship between subclinical atherosclerosis risk
factors (CIMT) and MHR as well as to assess the value of
MHR as a marker in determination of cardiovascular risk.

MATERIAL AND METHOD

Selection of Cases for the Study Population

During the assessment of complications of diabetic pati-
ents who admitted to Siileyman Demirel University En-
docrinology Clinic, the patients with retinopathy were
included in this study. The patients were separated into
four groups which were proliferative diabetic retino-
pathy (PDR, n=30), nonproliferative diabetic retinopathy
(NPDR, n=35), diabetes without a retinopathy (n=41) and
control group (n=35). Age and BMI values did not differ
between groups. MHR sample size was determined due
to the MHR data obtained during pilot study. Inter-group
effect size was calculated as 0,40 according to mean and
variance values. Sample size was calculated as 80, accor-
ding to 85% potency and 5% error margin. However, to
increase potency, more data (141 patients) was included in
pre-determined time interval.

The patients with diseases that might cause inflammati-
on (acute infectious diseases, rheumatic diseases, malig-
nancies, etc), pregnancy, chronic renal disease, acute and
chronic liver diseases, who were using glucocorticoid and/
or nonsteroidal anti-inflammatory drugs, who smoked and
who had cardiovascular diseases were excluded.

Anthropometric Measurements and Biochemical Tests

In initial assessment, systolic and diastolic blood pressures
were measured in all patients; Body weights and heights
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were measured and body mass index was calculated (BMI:
body weight (kg) /height (cm?)). From all patients, brachial
venous blood samples were taken for biochemical analysis,
in the morning, after 12 hours fasting. The blood samp-
les were analyzed for plasma fasting glucose, triglyceri-
de (TG), total cholesterol (TC), low-density lipoprotein
cholesterol (LDL-C), and high-density lipoprotein cho-
lesterol (HDL-C). All the analyses were performed with
Symex XN-1000 hematology analyzer (Sysmex Corpora-
tion, Kobe, Japan) according to manufacturer’s instruction.
MHR was calculated as ratio of monocyte count to HDL
level.

Measurement of Carotid intima-Media Thickness

CIMT was measured in each patient with Shimadzu (2200
X plus, Kyoto, Japan) device using a 7,5-13,5 MHz multif-
requency lineer array probe. All ultrasound examinations
were performed by the same investigator in a silent envi-
ronment after the patient rested for 15 minutes. For carotid
artery imaging, the patient stayed in supine position. Me-
asurements were done from three different places of 1 cm
distal of right and left anterior carotid artery. Mean of right
and left carotid artery measurements was calculated and
recorded as CIMT.

Statistical Analysis

Statistical analyses were performed by SPSS 20.0 software
(IBM Inc., Chicago, IL, USA). Numerical variables were
expressed as mean+SD ((median; IQR) where necessary)
and the gender was expressed as frequency (percentage)
in tables. Continuous variables were checked for norma-
lity by Kolmogorov-Smirnov test. Comparison of indepen-
dent groups was done by One-Way ANOVA with Tukey
HSD post-hoc test. The relation between numerical vari-
ables was performed by Pearson Correlation Analysis. The
sample size was calculated by GPower 3.1.9.2 software.
Binary logistic regression model of CIMT was created. In
all analyses, p<0.05 was considered as statistically signifi-
cant with 5% type-I error.

Ethical Declaration

This study was approved by Siileyman Demirel University
Medical Faculty Ethics Committee. All patients planned to
be included have been informed both verbally and written,
and an informed consent was taken (Date 05/03/2019, De-
cision No: 32).

RESULTS

The groups did not differ for demographic features such as
age (p=0.79), gender (p=0.96) and BMI (p= 0.41). MHR
calculated according to monocyte and HDL levels was sig-
nificantly different between groups, and was higher in PDR
group (p<0.001). In other groups the results were close to
each other. CIMT which is an indicator of atherosclerosis
significantly differed between groups (p<.001). CIMT was
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Table 1. Patient demographics and clinical features

PDR (n=30) NPDR (n=35) DM+No DR (n=41) Control (n=35)
Mean=SD (median, IQR) p

Gender 18 (56.3) 18 (58.1) 19 (57.6) 18 (56.3) 0.991
Male N(%)
Female N(%) 14 (43.8) 13 (41.9) 14 (42.4) 14 (43.8)

Age (yrs) 61.66+5.24 60.51+5.04 61.29+4.85 60.82+4.97 0.798
BMI (kg/m?) 28.73+1.73 28.42+2.65 29.19+2.69 29.32+2.71 0.413
Body weight (kg) 79.10+5.20 78.34+6.34 79.43£5.95 80.05+5.54 0.661
Height (cm) 165.93+4.65 166.14+4.39 165.14+5.61 165.45+5.72 0.838
SBP (mmHg) 122.16+9.79 122.85+£10.72 122.56+10.84 123.0£10.65 0.990
DBP (mmHg) 72.33+6.26 71.71£7.56 71.82+7.56 72.14+7.79 0.937
DM duration (years) 11.53%£1.732 11.14+1.35° 7.29+1.05*° N/A <0.001*
Neutr (10°/L) 6.87+0.70 *® 5.37+0.29 ¢ 44240425 44140415 <0.001*
Lymp (10°/L) 1.89+0.36 1.90+0.39 1.94+0.31 1.93+0.30 0.900
Mono (10%/L) 725.0+£96.26%°¢ 501.42+60.83° 503.41+57.68° 501.42+60.83 © <0.001*
HDL (mg/dl) 37.63+1.69 2b< 48.20+1.95° 48.19+1.90 ° 48.31+2.08 <0.001*
LDL (mg/dl) 132.80+34.06 ** 133.02+28.32 < 111.21£21.182¢ 110.48+20.49 b4 <0.001*
Cholesterol (mg/dl) 204.80+32.15 209.85+32.00 196.29+24.78 196.0+23.40 0.105
TG (mg/dl) 197.83+46.56 *» 198.68+46.96 <¢ 177.14£20.532¢ 178.71+20.92 4 0.010*
Glucose (mg/dl) 182.03+52.7820 181.0+48.62 < 87.21+9.082¢ 87.20+9.63°¢ <0.001*
HbA1C (%) 8.09+1.092b¢ 7.93+1.10° 7.21+0,48° 5.35+0.31°¢ <0.001*
CRP (mg/L) 5.53+1.302F 5.00+1.30¢< 2.09+1.01°¢ 1.88+0,834 <0.001*
CIMT (mm) 0.91+0.042p< 0.63+0.08° 0.62+0.11° 0.63+0.11¢ <0.001*
Fibrinogen (g/L) 534.47+39.122P 419.72+71.65¢ 370.72+53.16°¢ 361.26+48.06°¢ <0.001*
MHR 19.4143.472bc 10.46+1.652 10.50+1.57° 10.44+1.66¢ <0.001*
NLR 3.78+0.922b¢ 2.95+0.67° 2.35+0.55° 2.35+0.53¢ <0.001*

*: significant at p< 0.05 level according to One-way ANOVA
a,b,c,d: Same superscript letters denote the significant pairwise groups

significantly high in PDR groups but similar to each other
in the remaining groups (Table 1).

Correlation coefficients between measurements and MHR
values were calculated in each group. In PDR group, the-
re was a highly significant correlation between MHR and
CIMT (r=0,96; p<.001). In addition, a low correlation was
found with neutrophil (r=0,39) and a moderate correlation,
with lymphocyte (r=0,53). A high and positive correlation
was found between diabetes duration and MHR (r=0,62;
p=0.002) besides a significant and positive relation, with
LDL (r=0.36; p=.034) and glucose (r=0.33; p= 0.047). In
NPDR group, a significant relation has existed between
MHR and CIMT and only a moderate positive correlati-
on was detected with diabetes duration (R=0.51; p=.013)
(Table 2).

In the group in which the patients had only diabetes, pati-
ents’ body weight and BMI were low and positively corre-
lated with MHR. In control group, MHR was not correla-
ted with atherosclerotic parameters (Figure 1).

Figure 1. Correlation values between CIMT and MHR in
DR groups

Results of CIMT measurement were divided into two gro-
ups as median below and above 0.64. The values below
0.64 were considered as reference group and a binary lo-
gistic regression model was developed. To overcome the
multiple correlation problem, a model was formed with
forwarding LR stepwise method and adjustment results
were significant (Nagelkerke R>=0.361; -2LL=138.99 and
Hosmer-Lemeshow Chi-square=12.74 (p=.121)). Four
factors affected CIMT and all of them positively contribu-
ted to the model. Contribution of fibrinogen was significant
and MHR, HbAIC, and CRP had obvious contributions
(Table 3).

DISCUSSION

Standard risk factors of cardiovascular disease (CVD) do
not sufficiently explain the high cardiovascular risk in di-
abetes. Regarding the poor prognosis of CVD in diabetes,
detection of novel subclinical atherosclerotic markers such
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Table 2. Correlation values between MHR and other biochemical measures in DM and proliferation groups
MHR PDR NPDR DM+No DR Kontrol
r p r P r p r p
NLR -0.327 0.078 -0.038 0.827 -0.229 0.150 -0.256 0.138
SBP -0.131 0.489 0.164 0.348 -0.038 0.815 0.011 0.949
DBP -0.239 0.204 -0.277 0.107 -0.005 0.974 -0.041 0.813
DM Duration 0.628% 0.002* 0.517 0.013* 0.231 0.084 N/A N/A
NEUT 0.397 0.030* 0.248 0.151 -0.104 0.520 -0.109 0.532
LYMP 0.532 0.002* 0.099 0.573 0.203 0.203 0.221 0.203
MONO 0.999 <0.001* 0.995 <0.001* 0.992 <0.001* 0.996 <0.001*
HDL -0.996 <0.001* -0.991 <0.001* -0.988 <0.001* -0.994 <0.001*
LDL -0.112 0.556 0.359 0.034* -0.193 0.226 -0.257 0.135
CHOLESTEROL -0.178 0.347 -0.241 0.164 -0.229 0.150 -0.302 0.078
TG -0.154 0.416 -0.029 0.867 -0.037 0.817 -0.105 0.547
GLUCOSE 0.084 0.661 0.338 0.047* 0.054 0.739 0.059 0.735
HBA1C -0.039 0.837 -0.236 0.173 -0.108 0.500 -0.083 0.634
CRP -0.094 0.623 -0.135 0.441 -0.076 0.637 -0.171 0.326
CIMT 0.968 <0.001* 0.233 0.177 0.142 0.376 -0.404 0.016
FIBRINOGEN -0.234 0.213 -0.155 0.375 -0.003 0.984 0.008 0.962
AGE 0.042 0.826 -0.048 0.786 0.010 0.952 -0.037 0.832
BODY WEIGHT 0.028 0.883 0.183 0.292 0.388 0.012* 0411 0.014*
HEIGHT 0.192 0.308 -0.096 0.585 0.004 0.982 0.034 0.848
BMI -0.135 0.477 0.219 0.205 0.322 0.040* 0.291 0.089

Table 3. Binary logistic regression model presenting factors that
affect CIMT

Factors Beta p OR 95% Cl
Fibrinogen 0.013 <0.001* 1.013 (1.007-1.019)
MHR 0.206 0.046* 1.229 (1.004-1.505)
Age 0.598 439

Gender 0.006 0.936

HbA1C 0.292 0.037* 1.356 (1.010-1.618)
CRP 0.326 0.032* 1.488 (1.116-1.734)
BMI 0.005 0.941

NLR 1.837 0.175

OR: Odds ratio; Cl: Confidence interval; *: 0.05 significance level

as coronary artery calcium (CAC) and CIMT for early di-
agnosis and prevention of CVD in diabetes is important
(8). Structural and functional alterations in microvascular
circulation are related to cardiac, retinal and renal athe-
rosclerosis (9,10). In type 2 diabetic patients, diabetic reti-
nopathy as a marker of microvascular disease is suggested
to be related to subclinical atherosclerosis and CVD (11).

Some previous studies showed that DR had a relation with
noninvasive subclinical atherosclerotic measures such as
CIMT, carotid plaque and arterial stiffness (12). In Chen-
nai Urban Rural Epidemiology Study (CURES-2), a rela-
tion between DR and CIMT was reported (13). Jang-Won
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r: Pearson Correlation Coefficient ; R: Spearman’s Rho Correlation Coefficient ; *: 0.05 significance level

Son et al. (12), in Korean newly diagnosed type 2 diabetes
patients reported that DR was an independent risk marker
for subclinical atherosclerosis. Lian-Xi Li et al. (14) found
retinal microvascular abnormalities related to indepen-
dently increased CIMT in Chinese hospitalized patients. In
our study, parallel to other studies, CIMT was high in PDR
group.

As important markers for inflammatory response, WBC
count and its subtypes are related to CVD (15). As well,
platelet/lymphocyte ratio (PLR), monocyte/lymphocyte
ratio (MLR) and neutrophil/lymphocyte ratio (NLR) are
potential biomarkers of inflammatory response. In many
studies, conventional inflammatory markers had positive
correlation with PLR and NLR. Besides, in many studies,
in especially DM patients, PLR and NLR had predictive
effects on acute coronary syndrome (16,17). In addition,
only one study has been performed that included MLR in
diabetic retinopathy as an immune marker. (18). Our study
is the only one in literature investigating the effect of MHR
in diabetic retinopathy.

MHR is investigated as a novel inflammatory marker and
suggested to be superior to WBC subtypes in patients with
cardiovascular and cerebrovascular diseases (19,20). Mo-
nocytes are inflammatory reaction markers responsible of
release of proinflammatory and prooxidant cytokins (21).
Monocytes previously have been shown to be related to
diabetic micro-and macrovascular complications (22).
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Matsumura et al. (23) reported that monocyte amount was
positively correlated with CIMT in T2DM patients. On the
other hand, HDL cholesterol can decrease macrophage ac-
cumulation, prevents monocyte migration, increases nitric
oxide synthase expression in endothelial tissues and has an-
tioxidant and anti-inflammatory effects on endothelial cells
(24). MHR seems like a novel and useful marker related
to pro-inflammatory and anti-inflammatory processes. In
our study, we showed that MHR had a significant role in
PDR patients for prediction of subclinical atherosclerosis.
In PDR patient group, there was a strong correlation betwe-
en CIMT and MHR. Therefore, MHR might be considered
a good predictor for vascular structural alteration in PDR
patients. However, diabetic patients without a complicati-
on and nondiabetic patients had a moderate imbalance bet-
ween pro- and anti-inflammatory mechanisms. This might
be because MHR was related to CIMT in PDR group but
not in other groups. Previously, Kanbay et al. (2) reported
that in chronic renal disease patients, MHR behaved like
an independent marker for cardiovascular events. In pati-
ents with Behget disease, MHR was correlated with brac-
hial artery flow-mediated dilatation (FMD) (25). All this
evidence suggests that predictive value of MHR for CVD
is higher in chronic inflammatory diseases such as compli-
cated diabetes.

In literature, there are two studies that aim to evaluate MHR
in ocular diseases. In the first study, Mirza et al. (26) found
high MHR values in glaucoma patients. In the second one,
MHR level was high in patients with retinal venous occlu-
sion (27). Thus, our study is the first one that investigates
the relation between diabetic retinopathy and MHR. In es-
pecially PDR patients, MHR might be a promising marker
for cardiovascular risk.

As reported in current literature, this study had 4 major re-
sults. First of all, MHR and CIMT were significantly hig-
her in proliferative diabetic retinopathy group. Secondly, in
PDR patient group, MHR, and a subclinical atherosclerotic
marker, CIMT had a very significant correlation. Thirdly,
there was a significant positive correlation between classi-
cal atherosclerotic risk factor LDL and MHR, in PDR gro-
up. And lastly, MHR and diabetes duration were high and
positively correlated in both PDR and NPDR groups. There
was an increased cardiovascular risk in patients with diabe-
tic retinopathy. In these patients, CIMT was an important
non-invasive method to determine subclinical cardiovascu-
lar risk (6,11). Also in our study, CIMT was significantly
high in PDR group. Studies suggest that NLR could be
used as a marker for subclinical CVD (28). Till now, no
study has investigated the relationship between diabetic re-
tinopathy and MHR. In our study, MHR was significantly
high in PDR group and was significantly correlated with
subclinical cardiovascular risk marker, CIMT. According
to binary logistic regression analysis, MHR had a signi-
ficant effect on CIMT [ B=0.206, (%95 CI: 1.004-1.505),
P=0.046 ] (Table 3). So, MHR might be used as a non-
invasive, simple and inexpensive marker on determination
of subclinical cardiovascular risk in patients with diabetic
retinopathy.

This study has several limitations. First of all, this is a cross
sectional study; The relation between DR and early athe-
rosclerosis is not evaluated as a cause-result relation and
prospective studies are required. Secondly, in our study,
though a correlation is found between MHR and CIMT,
MHR effect on CIMT progression is not examined since
it is a cross-sectional study. Therefore, in the future large
prospective studies should be planned. Thirdly, oxidative
stress, inflammation, and endothelial dysfunction have im-
portant role in pathogenesis of DR and subclinical athe-
rosclerosis (29,30). However, in our study, lack of oxida-
tive stress and endothelial dysfunction markers limited the
relation between MHR and CIMT in PDR group. However,
regression analysis showed that; hyperglycemia, inflam-
mation (CRP, MHR), and coagulation defect (Fibrinogen)
responsible for etiopathogenesis of diabetic retinopathy
had also an effect on atherosclerosis (Table 3). All of these
findings suggest that a common pathophysiological process
might be responsible for both retinopathy and atheroscle-
rosis for which endothelial damage might be the reason.
Further studies are required to clarify this suggestion.

CONCLUSION

According to these findings and especially to the results of
prospective studies, it is concluded that biomarkers of inf-
lammation, endothelial dysfunction and coagulation might
help to determine subjects that are under risk for diabetes,
diabetic microangiopathy, and CVD. Although disease
progression will be slowed down or delayed with most of
the interventions used for diabetes treatment, future dilem-
ma is finding new biomarkers as CRP with proven clinical
diagnostic and therapeutical value. Increasing burden of
diabetes demands such brand approaches.

As a conclusion, this study shows that high MHR is an
appropriate and effective method to predict subclinical at-
herosclerosis and its progression in patients with diabetic
retinopathy.
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The significance of ankle-brachial index in determining
peripheral artery disease in patients with type 2 diabetes
mellitus over 40 years of age and the relationship of peripheral
artery disease with chronic complications of diabetes

Kirk yas tizeri tip 2 diabetes mellituslu hastalarda ayak bilegi kol
indeksinin periferik arter hastaligint saptamadaki dederi ve periferik arter
hastaliginin diyabetin kronik komplikasyonlart ile iligkisi
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ABSTRACT

Introduction: Peripheral artery disease (PAD) acts as an important predictor
of mortality and morbidity in cerebrovascular and cardiovascular diseases.
The incidence of PAD was reported to be 2 to 4 times higher in diabetic
patients compared with non-diabetic patients. Ankle-brachial index (ABI)
is an easily applicable method for the diagnosis of PAD. The aim of this
study is to determine the prevalence of PAD by using ABI in patients with
Type 2 diabetes mellitus (DM) over 40 years of age, compare the results
with lower extremity arterial Doppler ultrasonography (USG) and to reveal
the relationship between chronic complications of DM and PAD.

Material and Method: The study included 111 DM patients over 40 years
of age. ABI; was calculated by dividing the higher systolic blood pressures
(SBP) taken from both ankle levels to the higher SBPs measured in both
arms and defined as “ABI-1". ABI-2 was calculated by dividing the lower
SBPs taken from both ankle levels to the higher SBPs measured from both
arms. ABI values calculated by both methods were divided into 3 groups
according to cut off values. ABI values of 0.9 and less in Group 1, between
0.9 and 1.30 in Group 2, between 0.9 and 1.40 in Group 3 were interpreted
in favor of PAD.

Results: The prevalence of PAD was 19.8%. The most specific group for
detecting PAD was ABI-2G1, and the most sensitive groups were ABI-
1G2 and ABI-2G2. A significant relationship was found between PAD and
clopidogrel use, decreased vibration sensation, age, duration of DM, insulin
resistance, glomerular filtration rate, albuminuria, homocysteine, and uric
acid levels.

Conclusion: ABI is a sensitive method for detecting PAD. The superior
side of our study compared to the other studies is that the ABI is calculated
by 2 methods and ABI values are divided into 3 groups according to cut off
values (0.9; <0.9- >1.30; <0.9->1.40).

Keywords: Peripheral artery disease, ankle-brachial index, diabetes
mellitus
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Giris: Periferik arter hastaligi (PAH); serebrovaskiiler ve kardiyovaskiiler
hastaliklarda mortalite ve morbiditenin 6nemli bir prediktoriidiir. Diyabetik
ve diyabetik olmayan hastalar karsilastirildiginda diyabetik hastalarda
PAH insidansinin 2 ila 4 kat daha fazla oldugu bildirilmistir. Ayak bilegi-
kol indeksi (ABI), PAH tamisinda kullamlan kolay uygulanabilir bir
yontemdir. Calismamizda merkezimizde takip edilen 40 yas tizeri Tip 2
diabetes mellitus (DM) hastalarinda ABI ile PAH prevalansini saptamak, alt
ekstremite arteriyel doppler ultrasonografi (USG) bulgulariyla kiyaslamak
ve tip 2 DM’nin kronik komplikasyonlari ile PAH arasindaki iliskileri
ortaya koymak amaglanmistir.

Gereg ve Yontem: Calismaya 40 yas tizeri 111 tip 2 DM hastas1 alindi.
ABI; her iki ayak bilegi seviyesinden alman sistolik kan basinglarmdan
(SKB) daha biiyiik olaninin, her 2 koldan 6lgiilen SKB’larindan daha biiyiik
olanma bgliinmesiyle hesaplandi ve “ABI-1” olarak tanimland1. Her iki
ayak bilegi seviyesinden alman SKB’larindan daha DUSUK olaninin, her
iki koldan 6l¢iilen SKB’larindan daha biiyiik olanina boliinmesi ile de ABI-
2 hesaplandi. Daha sonra her iki yontemle de hesaplanan ABI degerleri,
aralik degerlerine gore ti¢ gruba ayrildi. Grup 1°de 0,9 ve alti ABI degerleri,
Grup 2’de 0,9 ve 1,30 aras1 digindaki, Grup 3’te 0,9 ve 1,40 arasi digindaki
degerler PAH lehine yorumlandi.

Bulgular: Calismamizdaki 40 yas {izeri diyabetik hastalarda PAH
prevalanst %19,8 olarak bulundu. PAH’1 saptamada en spesifik ABI-
2G1 grubu, en sensitif ise ABI-1G2 ve ABI-2G2 gruplar oldu. PAH ile
klopidogrel kullanimi, azalmis vibrasyon hissi, yas, DM siiresi, insiilin
direnci, glomeriiler filtrasyon hizi, albiiminiiri, homosistein ve {rik asit
diizeyleri arasinda anlamli bir iligki bulundu.

Sonu¢: ABI, DM hastalarinda PAH tamisi igin sensitif bir yontemdir.
Calismamizin diger ¢alismalara gore istiin tarafi ABI'nin her iki yontemle
de hesaplanmasi ve ABI degerlerinin kesim noktalarma gore tiger gruba
(=0,9 ; <0,9 - >1,30 ; <0,9 - >1,40) ayrilmasidir. Diyabetik hastalarda
PAH tanisini koymak igin ABI'nin 6zellikle ikinci hesaplama yontemiyle
(ABI-2) degerlendirilmesi, gelecekte olusmasi beklenen komplikasyonlarin
ontine gecilmesi agisindan 6nem tagir.

Anahtar Kelimeler: Periferik arter hastaligi, ayak bilegi-kol indeksi,
diabetes mellitus
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INTRODUCTION

Diabetes mellitus (DM) is a chronic metabolic disease that
requires constant medical care in which the organism can
not make sufficient use of carbohydrates, fats, and proteins
due to insulin deficiency or insulin-effect defects (1). Mac-
rovascular complications of DM include cerebrovascular
disease (CVD), coronary artery disease (CAD) and perip-
heral artery disease (PAD). Cardiovascular disease is the
primary cause of death in 55% of patients with Type 2 DM
(2). PAD is an important sign of atherosclerosis and acts as
an important predictor of mortality and morbidity in CVD
and CAD (3).

Arteriography is the gold standard method in the diagnosis
of PAD and shows the localization, severity, and extent of
the disease (4). Because it is an invasive procedure, the use
of arteriography is limited. Therefore, many non-invasive
tests have been developed for the diagnosis of PAD. The
ankle-brachial index (ABI) is the simplest and cheapest of
these tests (5). ABI is the ratio of systolic blood pressure
(SBP) measured at ankle level to brachial artery SBP. Ac-
cording to the American Diabetes Association (ADA), ABI
measurement should be performed in all diabetic patients
over the age of 50 (6).

The aim of this study was to determine the prevalence of
PAD by ABI in Type 2 DM patients over 40 years of age
and to reveal the relationship between chronic complicati-
ons of type 2 DM and PAD.

MATERIAL AND METHOD

This study was conducted prospectively between Decem-
ber 2010 and November 2013 in endocrinology, metabo-
lism and nutrition department of our center. 111 patients
over 40 years of age diagnosed with type 2 DM according
to ADA criteria were included in the study.

Ethical Declaration

The study was approved by the Ethics Committee of Es-
kisehir Osmangazi University (Year: 29.11.2013, Number/
Decision No: 80558721/40).

ABI was measured by Hadeco Bidop ES-100V3 Doppler
device by the same physician in all patients. SBPs were
measured from both brachial arteries, tibialis posterior and
dorsalis pedis arteries while the patients were in the supine
position. ABI was calculated by dividing the higher SBPs
taken from both ankle levels by the higher SBPs measured
from both arms and defined as “ABI-1". ABI-2 was calcu-
lated by dividing the lower of the SBPs taken from both
ankle levels by the higher SBPs measured from both arms.
After calculating both right and left ABI values of each pa-
tient, the lower ABI value was taken as the patient’s overall
ABI value. Then, ABI values calculated by both methods
were divided into three groups according to their cut off
values (Table 1).
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Table 1. Groups formed according to ABI, lower extremity
Doppler ultrasound and cut off values used for the diagnosis of
PAD in patients
Measurement method for the Cut off
diagnosis of PAD value
ABI-1G1 Higher SBP measured from the ankle / <0,9
Higher brachial artery SBP
ABI-1G2 Higher SBP measured from the ankle / <0,9 and
Higher brachial artery SBP >1,30
ABI-1G3 Higher SBP measured from the ankle / <0,9 and
Higher brachial artery SBP >1,40
ABI-2G1 Lower SBP measured from the ankle / <0,9
Higher brachial artery SBP
ABI-2G2 Lower SBP measured from the ankle / <0,9 and
Higher brachial artery SBP >1,30
ABI-2G3 Lower SBP measured from the ankle / <0,9 and
Higher brachial artery SBP >1,40
Doppler Lower extremity doppler USG performed | =%50
USG Group | by a radiologist stenosis

ABI: Ankle Brachial Index, USG: Ultrasound

Group 1 (G1): ABI values of 0.9 or less were interpreted in favor of PAD.
Group 2 (G2): Normal between 0.9 and 1.30, other values were
interpreted in favor of PAD.

Group 3 (G3): Normal between 0.9 and 1.40, other values interpreted in
favor of PAD.

Microalbumin excretion in 24-hour urine (mg) was cal-
culated by the “microalbumin in 24-hour urine (mg) X
24-hour urine volume (ml)/1000” formula. Albuminuria
levels of 30 mg/day and below were evaluated as normoal-
buminuria, 30-300 mg/day as microalbuminuria and more
than 300 mg/day as macroalbuminuria. Urine creatinine
(mg/dl)xdaily urine volume (ml)/serum creatinine (mg/
dl)x1440 formula was used to calculate GFR (glomerular
filtration rate). Chronic renal failure (CRF) was considered
as creatinine elevation for at least 3 months, or as GFR
being below 60 ml/min.

To determine parasympathetic autonomic neuropathy,
30/15 ratio test and heart rate response to deep breathing
tests were performed. For the 30/15 ratio test, after patients
were stood up with unipolar derivations of the electrocar-
diography (ECG), the R-R interval of their 30th heartbeat
was divided by the R-R interval of their 15th heartbeat. Va-
lues of 1.04 and above were considered normal, values of 1
and below were considered abnormal, and values between
the limits were considered to be borderline. Heart rate dif-
ferences were found in sitting position while deep breat-
hing 6 times in 1 minute to determine heart rate response
to deep breathing. The maximum and minimum values of
6 respiratory cycles were found and their mean values were
calculated. The minimum mean was subtracted from the
maximum mean and recorded as beats/min. Values of 15
and above were considered normal, values of 10 and be-
low were abnormal, and values between were considered
as borderline (Table 2). In order to detect sympathetic au-
tonomic neuropathy, the presence of postural hypotension
was investigated in each patient. SBP changes of 30 mmHg
or more when standing up were defined as postural hypo-
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Table 2. Normal, borderline and abnormal values in 30/15 ratio, Table 3. Specificity and sensitivity of the groups in the diagnosis
heart rate response to deep breathing tests of PAD
Cardiac Autonomic Groups Sensitivity Specifity
Neuropathy Tests Normal Borderline = Abnormal
ABI-1G1 96 81.4
30/15 ratio test =1.04 1.01-1.03 =<1 ABI-1G2 100%* 76
Heart rate re'sponse to =15 11-14 <10 ABI-1G3 % 79.1
deep breathing test
ABI-2G1 96 82.6**
) . i ABI-2G2 100%* 77.9
tension.For peripheral neuropathy, patients were evaluated
. . . . . ABI-3G3 96 80.2
by vibration tests on physical examination. 15 seconds or

more was considered normal and less than 15 seconds was
considered abnormal.

Electroneuromyography (EMG) was performed in all pa-
tients. According to EMG results, it was recorded whether
the patients had sensory, motor or sensorimotor neuro-
pathy. Insulin resistance (HOMA-IR) was calculated using
the Homeostasis Model Assessment method by using the
formula [ (Fasting plasma glucose (mmol / L) X Fasting
plasma insulin (microU / L)) / 405] (7).

HbA ¢ level was studied by high-performance liquid chro-
matography (HPLC) method. The collected data were eva-
luated with SPSS 15.0 program. Normality test in order to
determine whether the variables were distributed normally,
t-test for comparison of quantitative data showing normal
distribution, Mann Whitney U test for cases that could not
show normal distribution, and Chi-Square test for compari-
son of qualitative data were employed. A p-value of <0.05
was considered significant.

RESULTS

Of the 111 patients included in the study, 72 were fema-
le and 39 were male. Coexisting with DM, 87 patients
had hypertension (HT), 27 had CAD, 8 had CVD, 57 had
hyperlipidemia, 3 had CRF and 24 had hypothyroidism.

The prevalence of PAD was 19.8% in diabetic patients ol-
der than 40 years based on bilateral lower extremity ar-
terial Doppler USG. Based on Doppler USG results; the
sensitivity of dorsalis pedis artery palpation in detecting
PAD was 100%, specificity was 82%, and kappa value
was 0.644. The most specific group for detecting PAD was
ABI-2G1 and the most sensitive groups were ABI-1G2 and
ABI-2G2 (Table 3).

Relationship between PAD and age, DM duration, HOMA -
IR, GFR, body mass index (BMI), albuminuria, homocy-
steine, phosphorus, high-density lipid (HDL), low-density
lipid (LDL), triglyceride, HbAlc and uric acid levels in
diabetic patients were analyzed in each group (Table 4).

The relationship between PAD and gender, concomitant di-
seases (HT, CAD, CVD, hyperlipidemia, CRF, hypothyro-
idism) and drugs used (metformin, sulfonylurea, acarbose,
glinide, pioglitazone, dipeptidyl peptidase 4 inhibitors, ba-
sal-bolus insulin, angiotensin-converting enzyme inhibitor,
calcium channel blocker, diuretic, beta-blocker, angioten-
sin receptor blockers, alpha antagonist, statin, fenofibrate,
acetylsalicylic acid, clopidogrel, pregabalin, alpha-lipoic
acid, gabapentin) in each groups were shown in Table 5.

Table 4. Factors related to PAD
doppler ABI1G1 ABI1G2 ABI1G3 ABI2G1 ABI2G2 ABI2G3

Age (years) 0,001* 0,009% 0,010%** 0,006*** 0,007*** 0,008*** 0,005%**
DM duration (years) 0,026* 0,200 0,104 0,136 0,172 0,061 0,116
BMI (kg/m2) 0,052 0,099 0,014%%* 0,072 0,097 0,07 1%*** 0,072
GFR (ml/min) 0,046* 0,610 0,933 0,521 0,704 0,872 0,425
Albuminuria(mg/day) 0,046* 0,883 0,931 0,711 0,718 0,904 0,871
Homocystein (umol/L) p<0,001* 0,002* 0,009%%* 0,005%%% 0,007*** 0,009%** 0,005%%*
Phosphorus (mg/dL) 0,113 0,243 0,065 0,131 0,167 0,081 0,160
HDL (mg/dL) 0,865 0,740 0,931 0,733 0,908 0,898 0,901
LDL (mg/dL) 0,461 0,543 0,313 0,496 0,464 0,202 0,901

TG (mg/dL) 0,474 0,893 0,785 0,872 0,872 0,765 0,852
HbA1c (%) 0,091 0,749 0,954 0,607 0,408 0,816 0,417
Uric acid (mg/dL) p<0,001* <0,001* 0,397 0,240 <0,007*** <0,0017*** 0,216
HOMA-IR p<0,001* <0,001* <0,001*** <0,001* <0,001*** <0,001*** <0,001%**

BMI: body mass index, GFR: glomerular filtration rate, HDL: high density lipid, LDL; low density lipid, TG: triglyceride, HOMA-IR: insulin resistance

calculated by HOMA method
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Table 5. The relationship of PAD with gender, concomitant diseases and drugs used in each groups.

Doppler ABI1 ABI1 ABI1 ABI2 ABI2 ABI2

UsG G1 G2 G3 G1 G2 G3

Gender 0,077 0,154 0,276 0,261 0,114 0,217 0,202
HT 0,109 0,302 0,295 0,220 0,351 0,342 0,259
CAD 0,019 0,082 0,250 0,134 0,063 0,206 0,106
CvD 0,014 0,134 0,266 0,152 0,126 0,261 0,143
HPL 0,226 0,242 0,355 0,251 0,167 0,259 0,175
CRF 0,539 p>0,05 p>0,05 >0,05 p>0,05 p>0,05 p>0,05
Hypothyroidim p>0,05 0,582 0,564 0,452 0,652 0,633 0,514
Hepatosteatosis 0,352 0,502 0,557 0,842 1,00 0,550 0,690
MEDICATION
Metformin 0,180 0,532 0,572 0,282 0,691 0,733 0,394
Sulfonylurea 0,691 0,491 0,523 0,499 0,317 0,514 0,494
Acarbose 0,986 0,669 0,910 0,833 0,755 p>0,05 0,924
Nateglinide 0,654 0,701 p>0,05 >0,05 0,695 p>0,05 0,708
DPPA4 inh 0,741 p>0,05 0,742 0,920 p>0,05 0,800 0,981
Basal insulin 0,851 0,962 0,897 0914 p>0,05 0,794 0,809
Bolus insulin 0,513 0,579 0,436 0,571 0,455 0,333 0,449
ACEI 0,452 0,415 0,484 0,298 0,639 0,718 0,484
Calcium channel blockers 0,816 p>0,05 p>0,05 >0,05 p>0,05 p>0,05 p>0,05
Diuretic 0,246 0,519 0,431 0,432 0,432 0,355 0,355
Beta blocker 0,551 0,910 0,653 0,681 p>0,05 0,762 0,793
ARB 0,202 0,558 0,405 0,440 0,476 0,339 0,369
Alpha antagonist 0,654 p>0,05 p>0,05 >0,05 p>0,05 p>0,05 0,708
Statin 0,985 0,578 0,557 0,293 0,475 0,459 0,226
Fenofibrate p>0,05 0,484 0,736 0,479 0,490 p>0,05 0,481
ASA 0,733 0,853 p>0,05 0,761 0,740 0,987 0,652
Clopidogrel 0,002 0,025* 0,060 0,051 0,022 0,056 0,049%*
Pregabalin p>0,05 0,480 0,866 0,626 0,414 0,784 0,551
Alfalipoic acid 0,539 p>0,05 p>0,05 >0,05 p>0,05 p>0,05 p>0,05
Gabapentin p>0,05 0,418 0,699 0,250 0,418 0,701 0,257

HT: Hypertension; CAD: Coronary Artery Disease, CVD: Cerebrovascular Disease, HPL: Hyperlipidemia; CRF: Chronic Renal Failure; DPPA4 inh: dipeptidyl
peptidase 4 inhibitors, ACEl: Angiotensin converting enzyme inhibitor, ARB: Angiotensin receptor blockers, ASA: acetylsalicylic acid

The relationship between PAD and neuropathy tests (ort-
hostatic hypotension, decreased vibration sensation, neu-
ropathy detected in EMG, 30/15 ratio or parasympathetic
autonomic neuropathy determined by heart rate response
to deep breathing, retinopathy diabetic retinopathy, hyper-
tensive retinopathy, and nephropathy in all groups was gi-
ven in Table 6.

DISCUSSION

When diabetic and non-diabetic patients were compared,
the incidence of PAD was reported to be 2 to 4 times higher
in diabetic patients (8). In China, the prevalence of PAD
was 24.1% in type 2 DM patients over 60 years of age (9).
In our study, the prevalence of PAD was found 19.8% in
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diabetic patients over 40 years of age by lower extremity
peripheral Doppler USG.

In various studies, it was shown that ABI-2 method was
more sensitive but less specific and less positive predictive
than ABI-1 method (10). In our study, the most specific
group in detecting PAD was ABI2G1 group and the most
sensitive groups were ABI1-G2 and ABI2-G2 groups.

In many previous studies, a significant relationship was
found between the prevalence of low ABI and age (11,12).
Similarly, in our study, a significant relationship was found
between PAD and age in all groups. In a study, it was found
that PAD was more common in males than in females in-
dependently of age (13). Similarly, although many studies
found a significant relationship between ABI prevalence
and gender, Bozkurt et al. (14) found no significant dif-
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Table 6. The relationship of PAD with neuropathy tests, retinopathy and nephropathy in all groups

Doppler ABI1 ABI1 ABI1 ABI2 ABI2 ABI2

usaG G1 G2 G3 G1 G2 G3

NEUROPATHY TESTS
Vibration test <0,001 0,028* 0,003* 0,008* 0,020* 0,002* 0,011*
Orthostatic hypotension 0,137 p>0,05 p>0,05 >0,05 p>0,05 p>0,05 p>0,05
EMG 0,806 0,737 0,524 0,705 0,607 0417 0,579
30/15 ratio 0,849 >0,05 0,985 0,876 0,766 0,112 0,608
Heart rate response to deep >0,05 >0,05 0,645 >0,05 p>0,05 p>0,05 p>0,05
breathing
RETINOPATHY
Diabetic 0,049* 0,420 0,313 0,418 0,315 0,230 0,315
hypertensive 0,768 0,842 0,387 0,639 0,626 0,251 0,450
NEPHROPATHY
GFR 0,083 0,610 0,933 0,521 0,704 0,872 0,425
albuminuria 0,046* 0,883 0,931 0,711 0,718 0,904 0,871

GFR: Glomerular Filtration Rate

ference between females and males in terms of ABI prev-
alence. In our study, no significant relationship was found
between PAD and gender, similar to the study conducted
by Bozkurt et al.

In a study by Monteiro et al. (15), a significant relationship
was found between low ABI and the number of drugs used.
In our study, there was a significant relationship between
PAD and clopidogrel use in ABI-1G1, ABI-2G1, ABI-2G3,
and Doppler USG groups. However, there was no signifi-
cant relationship between clopidogrel use and PAD in oth-
er groups.

In a study by Escobedo et al. (16), a strong relationship
was found between HbAlc levels and the risk of PAD in
patients with DM. In a study conducted in China, no sig-
nificant relationship was found between PAD and HbAlc
levels (17). In our study, similar to the study in China,
no significant relationship was found between PAD and
HbAlc levels.

Monteiro et al. (15), found no significant difference be-
tween patients with and without PAD regarding GFR. In
our study, a significant relationship was found between
PAD and GFR in the Doppler USG group (p: 0.046). As
GFR decreases, the rate of PAD increases significantly in
diabetic patients. Escobedo et al. (16), showed a strong re-
lationship between albuminuria and PAD in patients with
DM. In our study, a significant relationship was found be-
tween PAD and albuminuria in the Doppler USG group (p:
0.046).

In a study conducted in United Kingdom with 3834 type 2
DM patients, a significant relationship was found between
decreased sensation of vibration and PAD (18). Similarly,
in our study, a significant correlation was found between
decreased sensation of vibration and PAD (p <0.001).

In the studies of Fowkes et al. (11) and Langlois et al. (19),
a significant relationship was found between high uric acid

levels and low ABI. In our study, a significant relationship
was found between PAD and uric acid levels in ABI-1G1,
ABI-2G1, ABI-2G2 and Doppler USG groups (p <0.001 in
all four groups).

Escobedo et al (16), showed a strong relationship between
the duration of DM and PAD. In our study, a significant
relationship was found between PAD and duration of DM
in the Doppler USG group (p: 0.026). As duration of DM
increases, the rate of PAD increases significantly. Escobe-
do et al. (16), revealed a significant relationship between
low ABI values and obesity in men, but not in women. In
our study, in ABI-1G2 and ABI-2G2 groups, a significant
relationship was found between PAD and BMI (p:0.014
and p:0.011, respectively).

Uzun et al. (20), reported no relationship between the
presence of HT and PAD. Similarly, there was no signif-
icant relationship between HT and PAD in our study. In a
previous study, the prevalence of PAD was 16% in type 2
diabetic patients with hyperhomocysteinemia, whereas the
prevalence of PAD in type 2 diabetic patients with normal
homocysteine levels was only 3% (21).

In our study, a significant relationship was found between
PAD and homocysteine levels in all groups. As the homo-
cysteine level of diabetic patients’ increases, the rate of
PAD increases significantly. Balletshofer et al. (22), found
that people with high insulin resistance had significantly
more endothelial dysfunction. In our study, a significant
relationship was found between PAD and HOMA-IR in
all groups. As the insulin resistance of diabetic patients in-
creases, the rate of PAD increases significantly.

As a result, in our study, as in other studies, the diagnosis
of PAD made by ABI method was found to be highly con-
cordant based on Doppler USG results. The superior side
of our study compared to the other studies is that the ABI
is calculated by 2 methods and the calculated ABI values
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are divided into three groups according to cut off values
(=0.9; =0.9->1.30; <0.9->1.40). In order to make a definite
diagnosis of PAD in risky patients, the evaluation of ABI
with the second calculation method (dividing the lower of
the SBPs taken from both ankle levels by the higher SBPs
measured from both arms) is important in order to prevent
future complications.
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Interobserver reliability in the ultrasonography evaluation
with Graf method of developmental dysplasia of the hip: the
importance of education for ultrasonography classification

Gelisimsel kalca displazisinin Graf yontemiyle ultrasonografi
degerlendirmesinde gézlemciler arast glivenirlilik: ultrasonografi

siniflamasinda egitimin énemi
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ABSTRACT

Aim: Developmental dysplasia of the hip is a hip deformity that can be
diagnosed early by numerous ultrasonography measurements. The purpose
of this study was to evaluate the interobserver reliability of ultrasonography
measurements using the Graf ultrasonography (USG) method.

Material and Method: Ultrasonography measurements that were used
by Graf ultrasonography (USG) method were obtained at presentation for
62 randomized and consecutive patients. Bilateral hip USG measurements
were made for each patient. Each USG outcome was evaluated on multiple
occasions by an orthopedic surgery specialist, a pediatric specialist, and a
25-year experienced radiologist.

The statistical measurements were made by SPSS 20.0 (Windows, IL,
USA). Intraclass Correlation Coefficient was determined. 95% Confidence
Interval and F Test with True Value 0 was detected. P values were accepted
as statistically significantly less than 0,05.

Results: At the evaluation before education for Graf USG classification,
the results were established. In the interobserver reliabilities, Intraclass
classification correlations (ICC) values were 0,939 for USG classification
evaluation with Graf method for right hips. ICC values were 0,907 for USG
classification evaluation with Graf method for left hips. At the evaluation
after education for Graf USG classification, the results were established.
ICC values were 0,975 for USG classification evaluation with Graf Method
for right hips. ICC values were 0,970 for USG classification evaluation
with Graf Method for left hips. All p values were significant. While before
education for Graf USG classification ICC was 0,838 in right hips, 0,765 in
left hips; after education, it was 0,928 in right hips, 0,915 in left hips.
Conclusion: Diagnosis of DDH deformity with USG is a complex and
difficult condition that needs a serious education period. Graf USG method
was found to have high interobserver reliability. And also, we detected that
education for Graf USG classification increased intra-observer reliability,
especially among pediatrists.

Keywords: Developmental dysplasia of the hip, ultrasonography, Graf,
inter-observer reliability, intra-observer reliability

(0)7

Amag: Birkag ultrasonografi (USG) ol¢timiiyle gelisimsel kalca displazisi
(GKD) deformitesi erken donemde teshis edilebilmektedir. Bu ¢alismanin
amaci, Graf USG yontemini kullanarak gozlemciler arasi giivenirliligi
degerlendirmekti.

Gere¢ ve Yontem: Altmis iki rastgele ve ardigik olarak saglanan hasta
icin Graf USG yontemi 6l¢timlerde kullanildi. Her hasta i¢in her iki kalga
US ol¢timii yapildi. Her US sonucu, multidisipliner yaklasimla, ortopedik
cerrahi uzmani, ¢ocuk hastaliklari uzmani ve 25 yil tecriibeli radyoloji
uzmaniyla degerlendirildi. Istatistiksel 6lgiimler SPSS 20.0 (Windows, IL,
ABD) ile yapildi. Smif Igi Korelasyon Katsayisi belirlendi. % 95 Giiven
Araligr ve Gergek Deger 0 ile F Testi tespit edildi. 0,05’ten daha disiik p
degerleri istatistiksel olarak anlamli kabul edildi.

Bulgular: Graf USG egitiminden onceki degerlendirmede bulgular
belirlendi. Gozlemciler arasi giivenirlilikte, Smifi¢i siniflama korelasyonlart
(ICC) degerleri, sag kalgalar icin Graf yontemiyle degerlendirmede USG
smiflamasinda 0,939 idi. ICC degerleri, sol kalgalar i¢in Graf yontemiyle
degerlendirmede USG siniflamasinda 0,907 idi.

Graf USG smiflamasi egitiminden sonraki degerlendirmede, bulgular
belirlendi. Graf yontemiyle USG smiflama degerlendirmesinde sag
kalgalar i¢in ICC degerleri 0,975 idi. Graf yontemiyle USG smiflama
degerlendirmesinde sol kalgalar i¢in ICC degerleri 0,970 idi. Biitiin p
degerleri anlamliydi.

Graf USG yontemi i¢in egitimden 6nce ICC degerleri sag kalgalarda
0.838, sol kalcalarda 0.765 iken, egitim sonrasi sag kalgalarda 0.928, sol
kalgalarda 0.915 idi.

Sonug¢: USG ile GKD deformitesinin tanist ciddi bir egitim dénemi
gerektiren karmagik ve zor bir durumdur. Graf USG yontemi yiiksek
gozlemciler aras1 giivenirlilige sahip bulundu. Ayrica Graf USG
siiflamasina yonelik egitimin, 6zellikle cocuk doktorlari arasinda gézlemci
ici giivenilirligi arttirdigini tespit ettik.

Anahtar Kelimeler: Gelisimsel kalca displazisi, ultrasonografi, Graf,
gozlemciler arasi giivenirlilik, gézlemci i¢i giivenirlilik
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INTRODUCTION

Developmental dysplasia of the hip (DDH) deformity is
a possible disability condition of the hip (1). And it can
result in gait dysfunction and severe functional limitations.
Although surgical treatment for developmental hip dyspla-
sia tends to decrease by the Graf ultrasonography (USG)
methods, still more surgical treatment is an option for
DDH management (2). Although early radiographs cannot
be applied because of the radiation risks, hip ultrasound is
a qualified diagnosis method. Developmental dysplasia of
the hip measurements utilizing USG evaluation with Graf
method and Graf DDH classification views allow one to
characterize the hip deformity (3).

The purpose of this study was to determine interobserver
reliability with varying levels of observer experience on
Graf USG classification. And it aims to detect the impor-
tance of education on Graf USG classification personally.

METHODS

USG evaluation according to Graf measurements on 62 pa-
tients who presented to the clinic with complaints of DDH
were examined. The group was chosen randomly. USG vi-
ews were evaluated at the routine clinical trials. USG eva-
luation and classification according to Graf method were
made by a 15-year experienced orthopedic surgery speci-
alist, a 25-year experienced radiologist and an 11-year ex-
perienced pediatric specialist. Each observer obtained Graf
USG education firstly by individual reading. This reading
session was based on Graf’s Hip USG evaluation of lite-
rature. And these articles were discussed with the senior
author prior to making measurements. Measurements were
made by each observer using the computer tools of our
hospital. Each observer made measurements and classifi-
cation independently and blindly. All measurements were
made on three separate occasions with the order of images
randomized.

These databases were collected from measurements made
by an orthopedic surgery specialist who had been orien-
tated on pediatric orthopedia, a pediatric specialist and a
pediatric radiologist. These measurements were made in
separate settings and were analyzed to determine interob-
server reliability. A statistician at our institution’s statistical
consulting center determined interobserver reliability bet-
ween three measurements. And then the results were com-
pared to the same measurements made on USG.

Statistics

The statistical measurements were made by SPSS 20.0
(Windows, IL, USA). Intraclass Correlation Coefficient
was determined. 95% Confidence Interval and F Test with
True Value 0 were detected. P values were accepted as sig-
nificantly less than 0,05.
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In this study, national and international ethical rules are ob-
served. Ethical approval was obtained for this study from
the Committee of Ethics Committee of Kafkas University,
School of Medicine (Date 26/03/2019, 05/ 80576354-050-
99/174 number and decision no).

RESULTS

At the evaluation before USG education, the results were
established. In the interobserver reliabilities, Intraclass
Classification Correlations coefficient (ICC) values were
0,939 for Graf USG classification evaluation for right hips.
ICC values were 0,907 for USG classification evaluation
with Graf Method for left hips. Table 1 and 2 show these
values along with the difference in interobserver reliability
between three specialists before USG education.

At the evaluation after USG education, the results were
established. ICC values were 0,975 for USG classificati-
on evaluation with Graf Method for right hips. ICC va-
lues were 0,970 for USG classification evaluation with
Graf Method for left hips. Table 3 and 4 show these values
along with the difference in interobserver reliability betwe-
en three specialists after USG education.

The interobserver reliabilities for all measurements on
USG were statistically equal to zero according to p-values
(Table 1, 2, 3 and 4). The difference between sessions as
before and after education are statistically significant. The
measurements had consistent high interobserver reliability
on USG with Graf method. These values are listed in all
tables, and all measures were significant as statistically
(p=0.000). Intra Class Correlations were 0,838 in right
hips, 0,765 in left hips before education; and 0,928 in right
hips, 0,915 in left hips after education on Graf USG classi-
fication. All p values were equal to zero (p=0.000).

DISCUSSION

Hip ultrasonography for DDH diagnosis was first intro-
duced in the 1980s by Graf. The Graf USG classification
of hip development has improved early detection and ac-
curacy for DDH (4). In 1992, Matos et al (5) stated that
ultrasound of the infantile hip using the Graf USG method
was an important tool for the assessment of developmen-
tal dysplasia of the hip and it could be used interpretation
training and frequent use. Spaans et al (6) reported a corre-
lated relationship between USG and radiographic imaging
outcomes, in patients for treatment and follow-up of DDH.

In the criteria of Graf USG classification, there are four im-
portant points: 1) angles (alpha and beta), ii) labrum positi-
on, iii) position of femoral head, iv) the ossification of the
femoral head. The most important point is to make a diffe-
rential diagnosis among type 2b and type 2c¢ (7). Because
patients with Type 2c¢ needs treatment. In a study, 4222 hips
were evaluated for DDH by Fan et al. (7). They emphasized
that femoral head coverage can be used as a reference indi-
cator for DDH classification. And they established femoral
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Table 1. Right hip Graf USG evaluations before education

95% Confidence Interval F Test with True Value 0
Intraclass Lower Upper
Correlation® Lower Bound Upper Bound Value Bound Bound
Single Measures ,838° 335 ,941 57,905 61 122 ,000
Average Measures ,939¢ ,602 ,979 57,905 61 122 ,000
Two-way mixed effects model where people’s effects are random and measure effects are fixed.
a. The estimator is the same, whether the interaction effect is present or not.
b. Type A intraclass correlation coefficients using an absolute agreement definition.
c. This estimate is computed assuming the interaction effect is absent because it is not estimable otherwise.
Table 2. Left hip Graf USG evaluations before education
95% Confidence Interval F Test with True Value 0
Intraclass Lower Upper
Correlation® Lower Bound Upper Bound Bound Bound
Single Measures ,765° ,349 ,898 ,765° ,349 ,898 ,765°
Average Measures ,907¢ 617 ,964 ,907¢ 617 ,964 ,907¢
Two-way mixed effects model where people’s effects are random and measure effects are fixed.
a. The estimator is the same, whether the interaction effect is present or not.
b. Type A intraclass correlation coefficients using an absolute agreement definition.
c. This estimate is computed assuming the interaction effect is absent because it is not estimable otherwise.
Table 3. Right hip Graf USG evaluations after education
95% Confidence Interval F Test with True Value 0
Intraclass Lower Upper
Correlation® Lower Bound Upper Bound Bound Bound
Single Measures ,9282 ,885 ,956 ,9282 ,885 ,956 ,9282
Average Measures ,975¢ ,958 ,985 ,975¢ ,958 ,985 ,975¢
Two-way mixed effects model where people’s effects are random and measure effects are fixed.
a. The estimator is the same, whether the interaction effect is present or not.
b. Type A intraclass correlation coefficients using an absolute agreement definition.
Table 4. Left hip Graf USG evaluations after education
95% Confidence Interval F Test with True Value 0
Intraclass Lower Upper
Correlation® Lower Bound Upper Bound Bound Bound
Single Measures ,9152 ,859 ,949 ,9152 ,859 ,949 ,9152
Average Measures ,970¢ ,948 ,982 ,970¢ ,948 ,982 ,970¢

Two-way mixed effects model where people’s effects are random and measure effects are fixed.

a. The estimator is the same, whether the interaction effect is present or not.

b. Type A intraclass correlation coefficients using an absolute agreement definition.
c. This estimate is computed assuming the interaction effect is absent because it is not estimable otherwise.

head coverage (FHC) at different positions corresponds
to different reference values, and they stated Neutral and
Flexion Positions (FHC-D) can be used as a quantitative
indicator for assessment of hip stability (8). Choudry et al.
(9) founded the positive predictive value (PPV) of clinical
screening was found as 4.0% and the PPV of sonography
was found as 16.1%. They evaluated previously published
10 or 15-year studies, and they found a deterioration in the
PPV in those with potential instability of the hip. These fin-
dings were evaluated as a paradox Roposch et al. (10) have
found that Graf classification showed moderate reliability.
And they emphasized using self-study was not quite as ef-

fective as by a structured program. In another study about
the USG evaluation for DDH, Kolb pointed to the exami-
ner should pay attention to avoid transducer inclinations in
the frontal plane and a combination of posterior and cranial
inclination (11). Bilgili et al. (12) studied the reliability of
computer-assisted and manual measurement methods for
assessment of Graf type 1 and type 2 hip sonograms. They
have established the alpha angle measurements had a high
concordance, but low concordance for beta angle measu-
rements. The two measurement methods were reliable and
consistent with each other.
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In this study, the interobserver reliability of the Graf USG
classification among three-branch specialists before and
after education was evaluated. The evaluation consisted of
two steps. The first step was self-study and the second step
two was learning the method by using standard teaching
material developed by Graf USG professional personal tra-
iner. Training studies were assumed at the same by three
observers as performed self-study (before USG education)
and teaching sessions (after USG education). Interobserver
reliability was 0.602 (95% CI=0.335-0.979) for right hips,
and 0.617 (95% CI=0.349-0.964) for left hips. After edu-
cation, interobserver reliability was 0.958 (95% CI=0.885-
0.985) for right hips, and 0.948 (95% CI=0.859-0.982) for
left hips. All p values were equal to zero (p=0,000). Intra
class correlation was 0,838 in right hips, 0,765 in left hips
before education for Graf USG classification, and 0,928 in
right hips, 0,915 in left hips after education for Graf USG
classification.

In this study, our intention was to assess the interobserver
reliabilities on the differing capability of three observers on
Graf USG classification. Our hypothesis was that the USG
education for the Graf classification method was better in
improving interobserver reliability as statistically signifi-
cant. Education increased the ability to make a differential
diagnosis between Type 2b and 2c¢. And this effect reflected
in conservative treatment decisions. Also, the variability in
the three evaluations reflects each individual’s experience
and training level.

The most important point that must be emphasized is the
misclassification may effect treatment incorrectly. An edu-
cation for Graf classification can increase interobserver re-
liability, and it can provide a safer differential diagnosis for
Type 2b and 2c¢ for early diagnosis and treatment.

Limitation of this study is that the USG measurements were
made in separate settings, which could cause bias among
observers. Also, the study group could be larger.

CONCLUSION

We believe that the USG evaluation chosen to characteri-
ze developmental dysplasia of the hip deformity should be
easy to teach to observers and have high reliability. This is
the only way that results from different specialists can be
meaningfully compared. These measurements must also be
simple to perform uniform and adequate treatment.

We found that the Graf USG method is the most reliable
measurement for early diagnosis and treatment on DDH
management. Better education for Graf USG classificati-
on provides more accurate USG evaluation for early tre-
atment.
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Giris: Plastik ve rekonstriiktif cerrahide, random patern cilt flepleri gesitli
nedenlerle olusan doku defektlerinin onariminda siklikla kullanilmaktadir.
Bu tiir fleplerde en sik karsilasilan sorun yetersiz kan akimma bagli flep
distalinde goriilen iskemik nekrozdur. Flep kayiplarini ortadan kaldirmak ve
azaltmak i¢in ¢ok sayida teknik tanimlanmistir. Bu galismadaki amacimiz
tam kandan elde edilen ve biiylime faktorleri agismdan zengin olan
konsantre biiytime faktoriiniin (CGF) daha 6nce ¢alisilmamis olan random
patern cilt flep yasayabilirligi lizerine etkisini incelemektir.

Gere¢ ve Yontem: Calismada 50 adet Spraque-Dawley cinsi sigan
kullanildi. Siganlarin 40 tanesi deney i¢in, 10 tanesi CGF elde etmek
icin kullanildi. Siganlarin sirt bélgelerinden kaldirtlan 3x9 cm’lik distal
bazli McFarlene fleplerinin altina ¢aligma grubunda (n:20) CGF matriks
yerlestirildi. Kontrol grubunda (n:20) herhangi bir tedavi uygulanmadi.
Islem sonrasi 7. giinde degerlendirme icin fotografik, sintigrafik ve
histopatolojik inceleme yapildi.

Bulgular: Alan hesaplamalart sonucunda kontrol grubunda flep
yasayabilirlik oranlarmim ortanca degerleri %53 (47-58) olarak bulundu.
CGF uygulanan grupta ise flep yasayabilirlik ortanca oran1 %58 (55-64)
olarak bulundu. CGF grubunda elde edilen yiiksek flep yasayabilirlik oranlari
istatistiksel olarak anlamli bulundu (p<0,001). Sintigrafik perfiizyon alan
hesaplamalar1 sonucunda kontrol grubunda flep yasayabilirlik oranlarmm
ortanca degerleri %54 (51-60) iken bu deger CGF uygulanan grupta %61
(59-64)’di. Elde edilen artis istatistiksel olarak anlamli bulundu (p=0,001).
Histopatolojik degerlendirme sonucunda calisma grubunda elde edilen
vaskiilarite skorlarinin ortanca degerlerinin (10,0 (8,25-11,75)) kontrol
grubuna (7,5 (6,25-9,00)) gore fazla oldugu goriildii ve bu fark istatistiksel
olarak anlamli bulundu (p=0,003). Inflamasyon skorlar1 agisindan gruplar
arasinda anlamli farklhilik saptanmadi (p=0,246).

Sonu¢: Bu calismanin sonuglari lokal olarak flep altina uygulanan
konsantre biiyltime faktoriiniin flep yasayabilirligini artirdigini ve bu etkinin
anjiyogenez ile iliskili olabilecegi gosterilmistir, ancak bu konuda ileri
calismalara ihtiya¢ vardir. Flep cerrahisinde, iskemi dngoriilen durumlarda
biyiime faktorlerinden zengin CGF’in uygulanmasinin flep yasayabilirligi
tizerine olumlu etkileri olabilir.

Anahtar Kelimeler: Konsantre bilytime faktorii, CGF, cilt flebi, flep
yasayabilirligi

ABSTRACT

Introduction: Random pattern skin flaps are used frequently for the
reconstruction of random pattern skin defects from various causes in plastic
and reconstructive surgery. Most frequent complication with these flaps is
the necrosis of distal parts due to inadequate blood supply. Various types
of techniques have been defined to avoid and reduce flap loss. The aim of
this study is, for the first time, to evaluate the effect of concentrated growth
factor (CGF), which is derived from whole blood and is rich in growth
factors, on the survival of random pattern skin flaps.

Material and Method: Fifty Sprague-Dawley rats were used for the
study. Forty of them were used for the experiment group and ten for the
preparation of CGF. Distal based 3x9 cm McFarlene flaps were elevated
from the back of the rats and in CGF group (n:20), CGF matrix was placed
before closure. No treatment was given to the control group (n:20). On
postoperative day 7, the flaps were evaluated by photographic, scintigraphic,
and histopathological methods.

Results: The median rate of surviving flap areas in control group was 53%
(47-58). In CGF group the median rate of flap viability was %58 (55-64).
The higher flap viability rates obtained from CGF applied group was found
to be statistically significantly higher from control group (p<0,001). For the
scintigraphic perfusion area evaluations, the median rate of flap perfusion
was 54% (51-60) for the control group and 61% (59-64) for the CGF group.
The higher flap perfusion rates obtained from CGF applied group was found
to be statistically significantly higher from control group (p=0,001). The
median rate of vascularity scores in CGF treated group was 10,0 (8,25-
11,75) and 7.5 (6,25-9,00) in control group. The difference was found to be
statistically significantly higher in the study group (p=0,003). Inflammation
scores were not found to be statistically significantly different (p=0,246).

Conclusions: This study shows that locally applied CGF under skin
flap increases flap viability which might be associated with the increase
in angiogenesis. This study for the first time shows that in flap surgery,
applying CGF which is rich in growth factors, might have favorable effects
on the flaps that are prone to ischemia but further studies are needed.

Keywords: Concentrated growth factor, CGF, skin flap, flap viability
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GiRiS

Plastik ve rekonstriiktif cerrahide, random patern cilt flep-
leri travma, dogumsal malformasyonlar, kanser cerrahisi
sonrast veya diger nedenlerle olusan doku defektlerinin
onariminda siklikla kullanilmaktadir. Bu tiir fleplerde en
sik karsilagilan sorun yetersiz kan akimina bagh flep dis-
talinde goriilen iskemik nekrozdur (1). Kismi veya tam
kat flep kayiplar1 vaskiiler yapilarin zarar gérmesi sonucu
gozlenmektedir ve kan destegi fleplerin yasamasinda en
onemli faktordiir. Flep kayiplarini ortadan kaldirmak ve
azaltmak icin ¢ok sayida teknik tamimlanmistir. iki basa-
makl1 bir iglem olan cerrahi geciktirme (delay fenomeni),
iskemik 6n kosullandirma, vaskiiler implantasyon ile flep
prefabrikasyonu kullanilabilmekle beraber pratik uygula-
mada daha ¢ok sempatolitik, vazodilator, kalsiyum kanal
blokorii, antikoagiilan, serbest radikal temizleyici antiok-
sidan ilaglar ve biiyiime faktorleri (bFGF, PDGF, TGF ve
VEGF) kan akiminin artirilmasi ve neovaskiilarizasyonun
saglanmasi i¢in kullanilmistir (2-8). Kullanilan diger bir
alternatif de tam kandan elde edilen trombositten zengin
iriinlerdir (1, 8-10).

Trombositlerde bulunan alfa graniilleri yiiksek miktarda
biliyiime faktorii i¢erir. Bu biiylime faktorlerinden fibrob-
lastlar ve diiz kas hiicreleri i¢in giiclii bir mitojen olan
trombosit kaynakli biiyiime faktorii (PDGF) mezenkimal
hiicre yasam1 ve migrasyonunda rol alir ve dontstiiriicii
biiyiime faktorii f (TGF- ) ile birlikte, doku vaskiilarizas-
yonunu, fibroblast proliferasyonunu, kollajen formasyo-
nunu destekler ve ayn1 zamanda graniilasyon doku iireti-
mini stimiile eder, hiicre epitelizasyonunu artirir (1,10,11).
TGF- B aktive oldugunda doku onarim basamaklarinin
biiyiikk kismini etkilemektedir. Fibroblastlart prokollajen
iretimleri konusunda aktive edebilir. Vaskiiler endotelial
bliytime faktorii (VEGF) anjiogenezi, endotelial hiicre pro-
liferasyonunu stimiile eder ve vaskiiler gecirgenligi artirir.
Epidermal biiylime faktorii (EGF), fibroblastlar i¢in kemo-
taktiktir, hiicre proliferasyonunu ve diferansiasyonunu des-
tekler. Fibroblast biiylime faktorii (FGF) grantilasyon doku
formasyonunda, reepitelizasyonda ve doku yeniden sekil-
lendirilmesinde rol alir (1). Insiilin benzeri bilyiime faktorii
1 (IGF-1), hiicre apopitozunu geciktirir ve IGF-1 reseptorii
endotelial cevapta onemli rol alir (12). Graniiller i¢inde ay-
rica trombosit kaynakli anjiogenez faktorii (PDAF), trom-
bosit faktor 4 (PF-4), keratinosit bityiime faktorii (KGF) ve
interlokin 1 (IL-1) bulunmaktadir (8, 11). Bu kadar farkli
ve cesitli bilyiime faktorlerini igeren trombositler, doku re-
jenerasyonu ve iyilesmesinde kullanilmis ve cilt fleplerinin
yasayabilirligi lizerine olumlu etkileri gosterilmistir (8-11,
13, 14).

Konsantre biiyiime faktorii (CGF), Sacco ve ark. (15) ta-
rafindan 2006 yilinda tanimlanmistir ve vendz kanin farkl
hizlarda santrifiijii sonrasinda elde edilmektedir. Biiyiime
faktorleri agisindan trombositten zengin plazma (PRP) gibi
diger trombosit tirlinlerine gore daha yogun ve zengindir.
Teorik olarak CGF’de bulunan biiylime faktorleri normal
doku iyilesmesine yakin hizlarda yavas salinmaktadir (16)
ve yapilan ¢aligmalarda CGF in yag, kemik, kikirdak, mu-
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koza, eklem, maksiller siniis ve alveolar sirt bolgesinde
olumlu etkileri gosterilmistir (15,17-19).

Bu ¢alismadaki amacimiz tam kandan elde edilen CGF’in
daha once calisilmamis olan random patern cilt flep yasa-
yabilirligi lizerine etkisini incelemektir.

GEREC VE YONTEM

Calismada 50 adet, agirliklar1 240-270 g arasinda degisen
disi Spraque—Dawley cinsi sican kullanildi. Siganlarin 40
tanesi deney i¢in, 10 tanesi CGF elde etmek i¢in kullanil-
di. Deney i¢in kullanilan siganlar rastgele iki gruba ayrildi
(n:20). Siganlar 12 saatlik 1s1k-karanlik dongiistinde, kont-
rollii hava akiminin oldugu, sicakligin 22-24 °C de, nemin
kontrol altinda tutuldugu standart odalarda takip edildi.
Hayvanlar standart sican yemi ve musluk suyu ile ad libi-
tum beslendi. Flep cerrahisi sonrasi hayvanlar ayr1 kafes-
lerde takip edildi.

Konsantre Biiyiime Faktorii Hazirlanmasi

CGF elde edilmesi i¢in 10 adet siganin kanlar1 kullanildi.
Islem standardizasyonunun saglanmasi i¢in CGF tek bir
aragtirmact (M.A.) tarafindan hazirlandi. Steril antikoagii-
lansiz 10 mL Vacuette tiiplerine alinan venéz kanlar CGF
elde etmek i¢in 6zel tiretilmis olan cihaza yerlestirildi (Me-
difuge, Silfradentsrl, Italy). Cihaz i¢indeki kan tiipleri 30
saniye hizlanma, 2 dakika 2700 rpm (600 g), 4 dakika 2400
rpm (400 g), 4 dakika 2700 rpm (600 g), 3 dakika 3000
rpm ve 36 saniye yavaslama igeren bir programla ¢aligil-
d1. Islem sonunda 3 farkli kan fraksiyonu tanimlandi; 1)
en Ustte s1v1 yapida trombositten fakir plazma (PPP), 2)
ortada daha kat1 kivamda CGF, 3) en altta ise kirmizi kan
hiicrelerinden olusan tabaka (12). Alinan orta CGF taba-
kas1 6zel bir masa yardimu ile sikigtirilarak ince bir CGF
matriks elde edildi (Sekil 1).

Cerrahi Teknik

Sicanlara intramuskiiler ketamin hidroklorid (Ketalar, Pfi-
zer,) (87,5 mg/kg) ve ksilazin hidroklorid (Rompun, Ba-
yer) (12,5 mg/kg) anestezisi verilip steril sartlar saglandik-
tan sonra sirt bolgelerinden 3x9 cm’lik cilt, cilt alt1 doku ve
pannikulus karnosusu igeren distal bazli McFarlene flepleri
kaldirildi. Caligma grubunda flepler yerlerine adapte edil-

Sekil 1. Santrifuj sonrasi orta CGF tabakasi (a) alinip 6zel bir masa
yardimi ile sikistirilarak ince bir CGF matriks elde edildi (b)
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Sekil 2. CGF tabaka flep altina yerlestirildikten (a) sonra flep yerine
adapte edildi (b)

meden Once flep yatagimin orta 1/3 kismina denk gelecek
sekilde heterolog CGF matriks yerlestirildi. Kontrol gru-
buna herhangi bir uygulama yapilmadi. 5 dakika bekleme
siiresi sonrasinda flepler yerlerine 4/0 ipek siitiirler (Dog-
san, Tiirkiye) ile adapte edildi (Sekil 2).

Flep cerrahisi sonras1 7. giinde flep yasayabilirlik oranla-
rinin degerlendirilmesi i¢in standart fotograflar ¢ekildi ve
sintigrafik olarak degerlendirmeler yapildi. Sonrasinda
flepler, histopatolojik inceleme i¢in formaldehit soliisyonu
igerisine konuldu.

Flep Yasam Ol¢iimleri

Yasayan flep oranlar1 1 metre mesafeden standart ¢ekilmis
olan fotograflar lizerinden analiz programi (Digimizer, Bel-
cika) ile ¢aligsmacilardan birisi (M.A.) tarafindan ¢aligma ve
kontrol gruplarma kor olarak yapildi. Yasayan flep oranlari
toplam flep ylizeyine orantilanarak sonuglar yiizde olarak
hesaplandi.

Radyoniiklid Sintigrafik Olciimler

Islem sonras1 7. giinde deney sonlandiriimadan ve sicanlar
sakrifiye edilmeden once cilt flepleri siitiirler alinarak donor
bolgeden kaldirildi. Flep altina ve ¢evresine kursun plakalar
yerlestirildi. Kursun tabakadaki olas1 radyoaktif madde ile
kirlenmeyi 6nlemek i¢in her ¢ekimde kursun tabakalar yeni
su gecirmez ortiiler ile degistirildi. Kuyruk venine yerlesti-
rilen 24 G intraketten 0,1 ml serum fizyolojik i¢inde 1mCi
(37MBq) Teknesyum perteknetat (Tc99m-PO?) enjekte edil-
di. 5 dakika beklendikten sonra kan havuzu fazinda 256x256
matriks ile 5 dakika siiresince Gama kamera ile (Siemens
eCAM, Hoffman Estates, IL, USA) pinhole kolimator kul-
lanilarak elde edilen goriintiilerden kanlanan flep alanlarinin
Ol¢timii yapildi. Ayrica flepler distal kesimlerinden kesile-
rek hayvanlardan ayrildi ve geri plan (Background) aktivi-
tesinin olumsuz etkileri ortadan kaldirilarak sadece flepler
iizerinden sintigrafik olarak sayimlar alindi. Elde edilen go-

riintiilerden yapilan 6l¢timde flebin goriintiisel olarak en boy
oranma sadik kalmarak sintigrafik goriintiilerde flep tabani
tizerinden hesaplanan genislik hesabina sadik kalmarak ¢izi-
len flep gorlintiisii iizerinden yasayan flep alan1 hesaplandi.
Hesaplama toplam flep alaninin yiizdesi olarak yapildi.

Histopatolojik Degerlendirme

Sicanlar sakrifiye edildikten sonra flepler formaldehit iginde
patoloji boliimiine gonderildi. Nekrotik alan ve yasayan ki-
sim arasinda bulunan gecis hattindan 2 cm’lik spesimenler
alinip %4’liik formaldehit i¢inde fikse edildi ve parafin blok-
lara gdmiildii. 3 pm kalinhiginda kesitler alinip sonrasinda
pargalar konvansiyonel hematoksilen-eosin (HE) ve Masson
Trichrome boyalar1 ile boyand1 ve 151k mikroskopisi altinda
histolojik inceleme yapildi. Histopatolojik inceleme sira-
sinda damarlanma sayis1 ve inflamasyon skorlarina bakildi.
Vaskiilarizasyon i¢in saglikli gegis bolgesindeki 10 biiyiitme
alan1 iginde papiller dermiste yer alan damarlar sayildi ve or-
talamasi alind1. Inflamasyon yogunlugu kriteri igin nétrofil
ve lenfosit yogunlugu degerlendirildi. Skorlama sistemi 0 ile
3 arasinda yapildi (0:Yok, 1:Hafif, 2:Orta, 3:Yogun). Biitiin
analizler ayni patolog (N.Y.) tarafindan ¢alisma ve kontrol
gruplarma kor olarak yapildi.

istatistiksel Analiz

Hastalardan toplanan bilgiler IBM SPSS Statistics for Win-
dows, version 21 (IBM Corp., Armonk, N.Y., ABD) prog-
ramina girilerek veri kiimesi olusturuldu ve istatistiksel
analizler yapildi. Degiskenlere ait tanimlayici istatistikler
(Frekans, Yiizdeler, Ortalama + Standart Sapma, Ortanca (1.
— 3. ¢eyrek degerleri)) tablolar ile belirtildi. Degiskenlerin
parametrik test varsayimlarini karsilayip karsilamadigini tes-
pit etmek amactyla Kolmogorov-Smirnov ve Shapiro-Wilk
testleri ile normal dagilima uygunluk tespit edildi. Normal
dagilima uymadig tespit edilen nicel degiskenler Mann-
Whitney U testi ile karsilastirildi. Kategorik degiskenlerin
karsilastirilmasinda Pearson Ki-kare testi kullanildi. P<0,05
degeri istatistiksel olarak anlamli kabul edildi.

Etik Durum

Bu deneysel ¢alisma i¢in S.B. Ankara Egitim ve Arastirma
Hastanesi hayvan deney ¢alismalari etik kurulundan izin
alindi (Tarih: 17/10/2019 ve Protokol No: 56/595). Bu de-
neysel, prospektif ve kor ¢alismada kullanilan hayvanlarin
haklar1 “Guide for the Care and Use of Laboratory Animals”
(https://www.nap.edu/catalog/5140/guide-for-the-care-and-
use-of-laboratory-animals) prensipleri dogrultusunda korun-
mustur.

SONUCLAR

Fotograf Alan Hesaplamasi Sonuclari

Alan hesaplamalar1 sonucunda kontrol grubunda flep via-
bilite oranlarinin ortanca degerleri %53 (47-58) olarak bu-
lundu. CGF uygulanan grupta ise flep viabilite oran1 %58
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Sekil 3. Kontrol (a, ) ve CGF (b, d) uygulanan fleplerin fotografik
(a, b) ve sintigrafik (c, d) géruntisu
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Sekil 4. Yasayan flep alanlarinin fotografik (a) ve sintigrafik (b) so-
nuglari

(55-64) olarak bulundu. CGF grubunda elde edilen yiiksek
flep viabilite oranlar1 istatistiksel olarak anlamli bulundu
(p<0,001) (Sekil 3 ve 4).

Sintigrafi Alan Hesaplamasi Sonuglari

Sintigrafik alan hesaplamalari sonucunda kontrol grubunda
flep viabilite oranlarinin ortanca degerleri %54 (51-60) ola-
rak bulundu. CGF uygulanan grupta ise flep viabilite orani
%061 (59-64) olarak bulundu. Fotograf alan hesaplamalari-
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Sekil 5. Kontrol ve CGF gruplarinda vaskularite degerleri

na benzer bi¢imde, CGF grubunda elde edilen flep viabi-
lite oranlarindaki artis istatistiksel olarak anlamli bulundu
(p=0,001) (Sekil 3 ve 4).

Histopatolojik Degerlendirme Sonuglari

Histolojik degerlendirme sonucunda CGF grubunda elde
edilen vaskiilarite sayilar1 ortanca degerlerinin (10,0 (8,25-
11,75)) kontrol grubuna (7,5 (6,25-9,00)) gore fazla oldu-
gu gorildil ve bu fark istatistiksel olarak anlamli bulundu
(p=0,003) (Sekil 5). inflamasyon skorlar1 degerlendirildi-
ginde CGF grubunda hafif skorlar1 daha sik iken; kontrol
grubunda orta ve yogun skorlar1 daha sik goriilmektey-
di, ancak istatistiksel olarak anlamli farklilik saptanmadi
(p=0,246) (Sekil 6) (Tablo).

Tablo. inflamasyon ve vaskiilarite degerlerinin analizi.
KONTROL CGF p
N (%) N (%)
INFLAMASYON Hafif 5(%25) 10(%50) 0,246*
Orta 11(%55) 8(%40)
Yogun 4(%20) 2(%10)
VASKULARIZASYON x+SD 8,05+£1,99 10,3+2,51
Md 7,5 10,0 0,003**
(Q1-Q3) (6,25-9) (8,25-11,75)

x+SD: Ortalama + Standart Sapma Md (Q1-Q3): Ortanca (1. ve 3. Ceyrek
Degeri) *: Pearson Ki Kare Testi
**: Mann-Whitney U Test

Sekil 6. H&E ile boyanmis flep kesitleri. Kontrol (a) ve CGF (b) grubu. (* inflamasyonu ve > vaskulariteyi gostermektedir.)
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TARTISMA

Random patern cilt flepleri, rekonstriiktif cerrahide farkl
defektlerin onarimlarinda artan oranlarda kullanilmaktadir.
Bu fleplerin herhangi bir spesifik arteriovendz dolagim sis-
temleri yoktur ve esas olarak cilt pedikiiliinden ve subder-
mal kapiller ag perflizyonu ile beslenirler. Cilt fleplerinin
iskemik nekrozunun patogenezi hala net degildir ve ortak
fikir, temel nedeninin; proinflamatuar mediatorlerin hiic-
resel aktivasyonu, yetersiz kanlanma ve tromboz oldugu
yoniindedir (1). Cerrahi sonras: yasayan flep siirlarmnin
tahmin edilmesi zordur ve flep distalindeki dolagim sorunu
hala ¢6zlimii net ortaya konulabilmis degildir. Bu tip flep-
lerin yasayabilirliginin artirilmast igin etkinligi gosteril-
mis tiriinlerden bir tanesi de kandan elde edilen konsantre
trombosit trlinleridir (2).

Trombositler yara iyilesmesini baslatan ve diizenleyen
cesitli proteinler, sitokinler ve diger biyoaktif faktorleri
icermektedir. Yiiksek konsantrasyonlarda biiylime faktorii
elde etmenin kolay ve ucuz yontemi trombositlerin kulla-
nilmasidir. Bu biiylime faktorleri mezenkimal hiicreleri ve
epitelyal hiicreleri migrasyon ve boliinme agisindan uyarir,
kollajen ve matriks sentezini artirir, hiicre diferansiyasyo-
nu ve anjiyogenezde 6nemli roller alir.

Otolog platelet konsantrelerinin ilk jenerasyonu 1970 yilin-
da tanimlanmig olan trombositten zengin plazma (PRP)’dir
(17). PRP’nin hiicre proliferasyonunu, anjiogenez, kolla-
jen ve matriks biyosentezini stimiile ettigi rapor edilmistir
ve yara iyilesmesi, yag ve kemik greftlerinin iyilesmesinin
arttirllmasinda ¢okga kullanilmaktadir (20). Flep yasayabi-
lirlik lizerine yapilan ¢alismalarda, PRP enjeksiyonlarinin
kapiller proliferasyonu indiikleyip, “choke” damarlarini
genislettigi ve inflamatuar hiicre infiltrasyonunu azaltarak
iskemi reperfiizyon (I/R) hasarma ugramis fleplerde, flep
yasayabilirligini artirdig1 gosterilmistir (10,11,13,21). Bu-
nunla beraber PRP’nin hazirlanmasinda artifisyel trombin
ve antikoagiilan aditifleri kullanildigi i¢in biyo-giivenilirlik
ve dayanikliliklar1 konusunda biiytik tartismalar ve ¢ekin-
celer mevcuttur (22).

Trombosit {iriinlerinin en son ortaya ¢ikan jenerasyonu
olan CGF, 2006 yilinda Sacco tarafindan gelistirilmistir.
CGF’in ¢ok biiyiik rejeneratif kapasitesi ve ¢cok yonliligii
vardir (17). Farkli santrifiij hizlar1 biiylime faktorlerinden
zengin ve yogun fibrin matriks elde edilmesine olanak sag-
lar. PRP’ye gore daha yogundur ve daha yiiksek miktar-
larda biiylime faktorii igermektedir ve trombin olmadan
aktive olabilmektedir (16,17). Aynm1 zamanda vaskiiler da-
yaniklilik, neovaskiilarizasyon ve anjiogenezde rol alan
CD34+ kok hiicre igermektedir (15,23). CGF’in yumusgak
doku iyilesmesinde PRP’ye gore daha etkili oldugu rapor-
lanmistir (24). Sonugta onceki ¢aligmalarda CGF’in infla-
masyona aracilik ettigi, hiicre proliferasyonunu arttirdigi
ve doku onarimini indiikledigi belirtilmistir. Klinik ve de-
neysel calismalarda CGF’in kemik, kikirdak ve periferik
sinir doku {izerine proliferatif etkileri ve greftlerin yasaya-
bilirligi lizerine olumlu etkileri gosterilmistir (17,18).

Yaptigimiz ¢alismada heterolog hazirlanan CGF’in, ran-
dom patern cilt fleplerinin yasayabilirligi {izerine olumlu
etkileri goriildii. CGF uygulanan fleplerde yasayan flep
oranlar1 kontrol gruplarina gére daha fazla bulundu. Ben-
zer sekilde CGF uygulanan fleplerin vaskiilarizasyonlari-
nin da kontrol grubuna gore daha fazla oldugu goriildii.

Her ikisi de trombosit {irlinii olan PRP ve CGF’in karsi-
lastirildig1 calismada; PRP preparatlar ile kiyaslandiginda
CGF’in daha fazla trombosit ve trombosit kaynakli biiyii-
me faktorii icerdigi; TGF-B1, PDGF-BB, VEGF diizeyleri-
nin, CGF’de PRP’ye gore anlaml yiiksek oldugu gosteril-
mistir (23, 25). PRP ile yapilan ¢aligmalarda %84’e varan
flep yasayabilirlikleri gosterilmistir (8). CGF’nin igerigi
nedeni ile teorik olarak anjiogenez ve beraberinde yara
iyilesmesini, doku rejenerasyonunu PRP’den daha fazla
artirmast beklenir. Ancak uygulama farkliliklar1 vardir.
Fleplere PRP uygulanan ¢aligmalarda, PRP’nin enjeksiyon
yontemi ile uygulanmis olmasi da dikkate alinmas1 gere-
ken bir faktordiir ¢linkii bu yontemin flep yasayabilirligini
arttirdigim gosteren calismalar mevcuttur (26). Dolayisiy-
la, nihai sonug, sadece PRP etkinligi olarak degerlendiril-
memelidir. Diger taraftan bu ¢alismada CGF’in fleplere ek
bir islem yapilmadan uygulanmis olmasi, etkinin sadece
CGF’ye baglh oldugu diisiindiirmektedir. CGF ile yapilan
flep ¢aligmasi olmamakla birlikte, kemik, yag, kikirdak,
mukoza iizerine etkilerini inceleyen caligmalarda, CGF
uygulanan gruplarda daha yiiksek iyilesme goriilmiistiir
(17-19,23,27). Bu ¢aligmada ise CGF’in flep yasayabilirli-
&i lizerinde de anlaml artig sagladig1 goriildi.

Histolojik olarak elde edilen sonuglar degerlendirildiginde;
CGF uygulanan fleplerde damar sayisinin kontrol grubuna
gore daha fazla oldugu gériildii. Inflamasyon skorlar1 dii-
siik olmakla beraber istatistiksel olarak anlamli bulunmada.
CGF’in kikirdak, kemik ve yag {izerine etkisini inceleyen
calismalarda da benzer sekilde inflamasyon skorlari daha
az, vaskiilarizasyon skorlarinin daha yiiksek oldugu gos-
terilmistir (18,23,27). Trombosit tirlinleri ile yapilan diger
calismalarda da benzer sekilde vaskiilarizasyon sayilarin-
da artis ve inflamasyon skorlarinda azalma goriilmiistiir
(1,9-11,13,14). Trombosit iirlinleri ile yapilan ¢alismalar-
da, vaskiilarizasyon sayilarinda goriilen artis esas olarak
trombositlerin i¢inde bulunan VEGF’ye baglanmistir (10).
VEGF ile yapilan ¢alismalarda da VEGF nin flep yasaya-
bilirligini artirdig1 gosterilmistir (5). Bizim ¢alismamizda
da flep yasayabilirligi tlizerine elde edilen yiiksek deger-
lerin en 6nemli nedeninin trombositlerin i¢inde bulunan
VEGF oldugu distiniilebilir.

Flep kayiplarmin 6nemli nedenlerinden bir tanesi de re-
vaskiilarizasyon sonrasi goriilen iskemi reperfiizyon (I/R)
hasaridir (2). Trombositler I/R hasarinin giderilmesinde
anahtar komponentlerden birisidir. Bu etkinin anti-infla-
matuar etki ve NF-kB aktivitesini azaltmasindan kaynak-
landig1 diistinilmistiir. NF-kB aktivasyonu inflamasyona
neden olmaktadir. Yapilan ¢alismada trombosit konsantre-
lerinin Ccl2, TNF, I11b ve 116 gibi inflamatuar sitokinlerin
ekspresyonunu etkili bigimde suprese ettigi gosterilmistir.
Trombosit konsantrelerinin cilt flebi, miyokard, bébrek ve
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over dokusunda I/R hasarmni azalttig1 gosterilmigtir (21).
Yaptigimiz calismada benzer sekilde inflamasyon skorlar
kontrol grubuna gore istatistiksel olarak anlamli olmamak-
la birlikte daha diisiik bulunmustur.

CGF hazirlanmasinda farkli santrifiij hizlar1 kullanilmak-
tadir. Son zamanlarda diisiik santrifiij hiz ve zamanlari, 16-
kosit sayilar1 ve beraberinde salinan biiyiime faktorlerinin
optimizasyonu i¢in 6nerilmektedir. Diisiik hiz konseptinin
biliyiime faktorli saliniminda artisa neden oldugu ve son-
rasinda fibroblast migrasyonu, proliferasyonu ve kollajen
mRNA seviyelerini artirarak doku rejenerasyonunu etkile-
digi gosterilmistir (16).

Pedikiillii cilt flepleri, artmis iskemi gradiyenti ve sonrasin-
da distal marjinlerinde rejyonel doku nekrozu gosterirler.
Bu siire¢ norotransmitterler tarafindan yonetilmektedir ve
bu stirec yeterli kanlanan proksimal kisim ile yetersiz kan-
lanan distal iskemik alan arasindaki geg¢is bolgesinde yer
aldig ileri siiriilmektedir (7). Calismamizda, CGF matrik-
sini Ozellikle bu bolgeye uygulama amacimiz gecis bolge-
sinde yer alan nekroz hattini flepin distaline ilerletebilmek
ve flep yasayabilirligini artirmaktir.

Otolog CGF biyo-uyumlu ve giivenlidir. Bundan dolay1
klinik kullanim sirasinda antikor olusumu veya dondrden
kaynakl1 enfeksiyon riski bulunmamaktadir. Kullanilan de-
nek tiirii kiigclik olmasindan ve CGF elde etmek i¢in yeterli
kan almamayacagindan dolay:1 ¢alismada heterolog iiriin
kullanilmigtir. Trombosit {riinlerinin flep viabilitesi iize-
rine etkisini inceleyen caligmalarda siganlarda bu konuda
herhangi bir sorun ile karsilagilmamstir (1,8,11). Insanlar-
da yapilan calismalarda ise yeterli kan miktarindan dolay1
otolog iirlinlerin tercih edilebilirligi avantaj saglayabilir.
Sicanlarin ve insanlarin metabolizmalar: farklilik gdsterdi-
8i i¢in bilylime faktdrlerinden zengin olan bu kan iiriinii ile
ilgili ileri caligmalara ihtiyac vardir.

SONUC

Bu calismanin sonuglar1 lokal olarak flep altina uygula-
nan heterolog hazirlanmis konsantre biiylime faktdriiniin
flep yasayabilirligini artirdigini ve bu etkinin anjiyogenez
ile iliskili olabilecegi gosterilmistir, ancak bu konuda ileri
caligmalara ihtiya¢ vardir. Konsantre biitylime faktorii flep
yasayabilirligini artirmaktadir ve bu etkisinin olasi neden-
leri arasinda damar sayisinin artirilmasi ve inflamasyonun
baskilanmasini diisiinebiliriz. Flep cerrahisinde, iskemi 6n-
goriilen durumlarda biiylime faktorlerinden zengin CGF’in
uygulanmasinin flep yasayabilirligi izerine olumlu etkileri
olabilir.

MADDI DESTEK VE CIKAR iLISKiSi

Calismay1 maddi olarak destekleyen kisi/kurulus yoktur ve
yazarlarin herhangi bir ¢ikara dayali iliskisi yoktur.
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oz

Amag: Radyoterapi en sik kullanilan kanser tedavi yontemlerinden
birisidir ve tedavi etkisinin saglanabilmesi icin yiiksek doz
iyonize radyasyon kullanilmaktadir. Bu radyasyonlu ortamda
calisan radyoterapi personelleri igin radyasyona maruz kalmak
en biiyiik mesleki sorundur ve ciddi korunma onlemleri alimmasi
gerekmektedir. Bu dogrultuda radyasyon onkolojisi klinigimizde
calisan tiim personelimizin son 3 yillik kisisel dozimetre degerleri
incelenmis ve radyasyon maruziyet oranlart degerlendirilmistir.

Gere¢ ve Yontem: 2015-2018 yillart arasinda tiim personelin
kisisel dozimetreleri TLD 6lgtimleri verileri kaydedilmis, 6l¢im
periyotlarindaki maruz kaldiklar1 doz miktarlari, meslek gruplaria
gore Olglim periyotlarindaki maruz kalinan ortalama dozlar,
yillik toplam doz maruziyeti ve gruplar arasindaki farkliliklar
degerlendirilmistir.

Bulgular: Toplam 18 periyottaki dlgiimlerde, her bir personelin
periyot basina ortalama maruz kaldigr doz miktart 0,21 mSv’dir.
Meslek gruplarina  gére  degerlendirildiginde;  klinigimiz
doktorlarinda 0,20 mSv, medikal fizik uzmanlarinda 0,20
mSyv, teknikerlerimizde ise 0,21 mSv’dir. Gruplar arasinda
anlaml istatistiksel fark saptanmamustir. Periyotlarin ayri ayri
degerlendirilmesinde genel olarak meslek gruplarmm maruz
kaldiklar1 dozlar birbirine benzerken sadece 2016 1. Periyot ve
2017 5. periyotta doktorlar ile diger gruplarda, 2018 3. periyot
viicut dozlart ve 4. periyotta medikal fizik uzmanlar ile diger iki
grup arasinda anlamli farkin oldugu gériilmektedir.

Sonug: Bir radyasyon onkolojisi merkezinde personel egitimleri,
dozimetrik dl¢iimler ve denetimler son derece onemlidir. Yaklasik
30 yildir radyoterapi tecriibemizin oldugu klinigimizde yapilan
tim Ol¢tim degerlerimizin uluslararasi standartlara uygun olarak
saptanmustir. Bu dogrultuda radyasyonla calisan tiim merkezlerin
mevcut degerlendirmeleri titizlikle yapmalari onerilmektedir.

Anahtar Kelimeler: Radyoterapi, radyasyon c¢alisanlari, kisisel
dozimetre

ABSTRACT

Aim: Radiotherapy is one of the most commonly used cancer
treatment methods and high dose ionizing radiation is used to
provide therapeutic effect. Radiation exposure is the biggest
occupational problem for radiotherapy personnel working in this
radiation environment and serious protection measures must be
taken. In this regard, the last 3 years of personal dosimeter values
of all the staff working in our radiation oncology clinic were
examined and radiation exposure rates were evaluated.

Material and Method: Between 2015 and 2018, the data of
TLD measurements of personal dosimeters of all personnel
were recorded, the amount of doses exposed in the measurement
periods, the average doses exposed in the measurement periods
according to occupational groups, the annual total dose exposure
and the differences between the groups were evaluated.

Results: For measurements in a total of 18 periods, the average
amount of dose each employee is 0.21 mSv per period. When
evaluated according to profession groups they were; 0,20 mSv
in physicians, 0,20 mSv in medical physicists and 0,21 mSv in
technicians. There was no statistically significant difference
between the groups. While evaluating the periods individually,
the doses exposed by the occupational groups are similar, but
there is a significant difference between the physicians and other
workers in the 1st period of 2016 and the Sth period of 2017
and between the medical physicists and other workers in the 3rd
period body doses of 2018 and the fourth period of 2018.

Conclusion: Staff training, dosimetric measurements, and
inspections are extremely important in a radiation oncology
center. All of our measurement values performed in our clinic,
where we have radiotherapy experience for nearly 30 years,
were determined in accordance with international standards. In
this direction, it is recommended that all centers working with
radiation should make current evaluations meticulously.
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Radyoterapi calisanlarinin dozimetrik degerlendirilmesi

GiRiS

Radyoterapi, iyonize radyasyon kullanilarak kanserli hiic-
relerin 61diiriildiigii ya da cogalmasinin engellendigi, kan-
ser tedavisinde en sik kullanilan tedavi yontemlerinden
birisidir (1). Normal hiicrelere gore ¢cok daha hizli bolii-
niip ¢cogalabilen tlimor hiicreleri iizerine oldukga etkilidir.
Bu etkinin saglanabilmesi i¢in tedavide yiiksek doz iyo-
nize radyasyon kullanilmaktadir (1,2). Modern cihazlar
ve planlama sistemleri sayesinde uygulanan radyasyon
miktarlar1 hasta iizerinde dozimetrik olarak ayrintili bir bi-
cimde gosterilebilmektedir. Fakat biitlin mesai saatini bu
radyasyonlu ortamda gegiren radyoterapi personelleri i¢in
radyasyona maruz kalmak en biiylik mesleki sorundur ve
ciddi korunma dnlemleri alinmas: gerekmektedir.

Bu 6nlemlerin en 6nemli basamagi yeni cihaz kurumu sira-
sinda olmalidir. Herhangi bir kuruma yeni kurulacak ya da
yenilenecek cihazlar, hasta tedavisine baglanmadan 6nce
Tiirkiye Atom Enerjisi Kurumu (TAEK) tarafindan yonet-
meliklere uygun sekilde detayli bir sekilde denetlenmekte
ve gerekli tim tedbirler alindig1 takdirde cihaza ¢alisma
onay1 verilmektedir (3). Personel bazinda degerlendirme
ise periyodik egitimler ve kisisel dozimetrik kontroller ile
yapilmaktadir. Tim radyasyon personeli, Saglik Bakanli-
&1 Radyasyon Giivenligi Yonetmeligi geregince calisma
esnasinda kisisel dozimetre tagimak zorundadir (4). Bu
dozimetreler belirli periyotlarda TAEK’ e gonderilerek 61-
climleri yapilir. Yonetmelige gore radyasyon personelinin
aylik maksimum maruz kalabilecegi radyasyon miktari
0,2 mSv olarak belirtilmigtir. Bu deger normal toplum igin
0,01 mSv’dir ve bu dozlarin iizerinde olmasi durumunda
kayit tutulmasi zorunludur. Yine ayni yonetmelikte radyas-
yon gorevlileri i¢in etkin doz ardisik bes yilin ortalamasi
20 mSv’i, herhangi bir yilda ise 50 mSv’i gegemez seklin-
de madde bulunmaktadir. Bu degerler toplum iiyesi kisiler
i¢in sirast ile 1 mSv ve 5 mSv’dir (4). Kabul edilebilir bu
maksimum degerler, uluslararasi standartlarla uyumludur
(5,6). Bu degerler iizerindeki maruziyet, radyasyon ¢ali-
sanlarinda olusabilecek biyolojik etkilerde risk artisi ola-
rak karsimiza ¢ikabilir.

Bu veriler dogrultusunda ¢aligmamizda, cihaz parki ve de-
neyimli personeli ile Tiirkiye’nin en kokli ve dnde gelen
onkoloji merkezlerinden biri olmanin yani sira Avrupa’nin
da sayili tedavi merkezleri arasinda yer alan radyasyon on-
kolojisi klinigimizde ¢aligsan personellerimizin son 3 yillik
kisisel dozimetre degerleri incelenmis ve radyasyon maru-
ziyet oranlar1 degerlendirilmistir.

GEREC VE YONTEM

Klinigimiz 1989 yilinda hizmete a¢ilmis ve su anda 3 adet
modern LINAC, 1 adet Tomoterapi, 1 adet cyber-knife, 1
adet HDR brakiterapi ve 1 adet intraoperatif radyoterapi ci-
hazlari ve 93 personeli ile yillik yaklasik 3000 hasta tedavi
eden bir radyasyon onkolojisi merkezidir. Personelimizin
tamamina ise baslangicta ve ¢alisma siiresince yilda iki kez
radyasyon etkileri ve radyasyondan korunma ydntemleri
ile ilgili egitim verilmektedir. Tim personelin klinik iceri-

sinde kisiye 6zel Termoluminesans Dozimetre (TLD) kul-
lanmas1 zorunludur ve bu dozimetreler senede 6 kez ikiser
aylik periyotlar seklinde TAEK e gonderilerek olgiimleri
yapilmaktadir. Her dl¢limde personelin cilt ve viicut olmak
tizere iki 6l¢tim degeri belirlenmektedir. Veriler kayit altina
alinarak her personelin ayr1 ayr1 6l¢lim degerleri yonetme-
lige uygunluk yoniinden incelenmektedir.

Calismamizda klinigimizde c¢alisan 93 personelin 2016-
2018 yillarinda TLD Odl¢iimlerinden elde edilen verileri
kaydedilerek degerlendirilmistir. 3 yilda toplam 18 periyot
seklinde yapilan bu 6lglimlerde tiim personelin 6l¢iim peri-
yotlarindaki maruz kaldiklar1 doz miktarlar1, meslek grup-
larina gore Sl¢lim periyotlarindaki maruz kalinan ortalama
dozlar, yillik toplam doz maruziyeti ve gruplar arasindaki
farkliliklar ¢aligmada degerlendirilmistir.

Ortalama degerler, her 6l¢iim periyodu i¢in SPSS (Statis-
tical Package for the Social Sciences) versiyon 17 kulla-
nilarak Descriptive analiz yapilarak saptanmistir. Meslek
gruplari arasindaki fark karsilastirmasi ise One-Way ANO-
VA yontemi ile yapilmistir. Ayrica yillara gore ortalama
dozlar ve tiim ¢aligma periyodundaki 3 yillik ortalama doz-
lar personelin tamaminda ve gruplarda degerlendirilmistir.
p<0,05 degeri istatistiksel olarak anlamli kabul edilmistir.

Etik Durum

Calismamiz i¢in hastanemiz 04.02.2020 tarih, 86 sayili
TUEK (Tipta Uzmanlik Egitim Kurulu) onay1 alinmistir.

BULGULAR

Calismamizin yapildigi 2016-2018 yillarinda toplam 18
periyottaki Ol¢iimlerde, her bir personelin periyot basina
ortalama maruz kaldig1 doz miktar1 0,21 mSv’dir. Meslek
gruplarina gore ortalama periyot dozlart degerlendirildi-
ginde; klinigimiz doktorlarinda 0,20 mSv, medikal fizik uz-
manlarinda 0,20 mSv, teknikerlerimizde ise 0,21 mSv’dir.
Gruplar arasinda anlaml istatistiksel fark saptanmamastir.

Yillik degerlendirmede 2016 yilinda ortalama maruz kali-
nan bir priyotluk doz miktar1 0,20 mSv’dir. Meslek grup-
larma gore 2016 yilindaki ortalama periyot dozlart; dok-
torlarda 0,21 mSv, medikal fizik uzmanlarinda 0,20 mSv,
teknikerlerimizde ise 0,21 mSv’dir. Bu degerler 2017
yilinda tiim personelde 0,19 mSv, doktorlarda 0,19 mSy,
medikal fizik uzmanlarinda 0,19 mSv, teknikerlerde 0,21
mSv; 2018 yilinda ise tiim personelde 0,21 mSv, doktorlar-
da 0,20 mSv, medikal fizik uzmanlarinda 0,21 mSv, tekni-
kerlerde 0,22 mSv’dir. Higbir personelin kisisel dozimetre
verileri yillik 20 mSv lizerinde bulunmamustir.

Her 6l¢iim periyodunda tiim personelin ve farkli meslek
gruplarin ortalama degerleri de ayrica incelenmistir. Bu de-
gerler yillara gore Tablo 1°de verilmistir.

Ortalama 6l¢lim degerlerinin meslek gruplarina gore farli-
liklariin arastirilmasinda sadece 2016 1. periyotta (viicut
p=0,000, cilt p=0,000), 2017 5. periyotta (viicut p=0,021,
cilt p=0,037), 2018 3. periyot viicut dozlarinda (p=0,02) ve
4. periyotta (viicut p=0,000, cilt p=0,000) istatistiksel an-
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Tablo 1. Yillara ve meslek gruplarina gore ortalama dozimetre 6l¢im degerleri
N Mean (2016) Mean (2017) Mean (2018)
1. periyot viicut Doktor 33 ,1870 ,1952 ,1915
Teknisyen 48 ,2100 ,2019 ,1973
Med. Fiz. 12 ,2092 ,1825 ,1883
Total 93 ,2017 ,1970 ,1941
1. periyot cilt Doktor 33 ,1836 ,1900 ,1924
Teknisyen 48 ,2092 ,2000 ,1925
Med. Fiz. 12 ,2083 ,1800 ,1850
Total 93 ,2000 ,1939 ,1915
2. periyot viicut Doktor 33 ,1942 ,1985 ,1942
Teknisyen 48 ,1996 2127 ,1963
Med. Fiz. 12 ,1975 ,1992 ,1892
Total 93 1974 ,2059 ,1946
2. periyot cilt Doktor 33 ,1915 ,1955 ,1927
Teknisyen 48 ,1990 ,2100 ,1925
Med. Fiz. 12 ,1942 ,1975 ,1883
Total 93 ,1957 ,2032 ,1920
3. periyot vicut Doktor 33 ,2209 2112 ,1897
Teknisyen 48 ,2169 ,2346 2119
Med. Fiz. 12 ,1967 ,2125 ,1817
Total 93 ,2157 ,2234 ,2001
3. periyot cilt Doktor 33 ,2218 ,2088 ,1903
Teknisyen 48 ,2123 ,2323 ,2067
Med. Fiz. 12 ,1992 ,2133 ,1800
Total 93 ,2140 ,2215 ,1974
4. periyot vicut Doktor 33 ,2088 2194 2473
Teknisyen 48 2217 ,2331 ,2856
Med. Fiz. 12 ,2058 ,2108 ,2917
Total 93 ,2151 ,2254 ,2728
4. periyot cilt Doktor 33 ,2039 ,2136 ,2479
Teknisyen 48 2177 ,2283 ,2850
Med. Fiz. 12 ,2025 ,2092 ,2858
Total 93 ,2109 ,2206 2719
5. periyot viicut Doktor 33 2261 ,1833 ,1970
Teknisyen 48 ,2146 ,2033 ,2052
Med. Fiz. 12 ,2100 ,1725 ,2083
Total 93 ,2181 ,1923 ,2027
5. periyot cilt Doktor 33 ,2197 ,1809 ,2000
Teknisyen 48 2117 ,1996 ,2033
Med. Fiz. 12 ,2050 ,1708 ,2058
Total 93 ,2137 ,1892 ,2025
6. periyot viicut Doktor 33 ,2145 1712 ,1882
Teknisyen 48 ,1829 ,1852 ,1977
Med. Fiz. 12 ,2258 ,1800 ,1892
Total 93 ,1997 1796 ,1932
6. periyot cilt Doktor 33 ,2106 ,1679 ,1918
Teknisyen 48 ,1798 ,1823 ,1992
Med. Fiz. 12 ,2225 ,1767 ,1917
Total 93 ,1962 ,1765 ,1956
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Tablo 2. Meslek gruplari ortalama degerlerinin karsilastiriimasi

2016 2017 2018
F Sig. F Sig. F Sig.

1. periyot viicut 10,443 ,000 2,088 ,130 1,156 319
1. periyot cilt 12,458 ,000 2,871 ,062 ,607 547
2. periyot viicut 228 ,797 2,740 ,070 495 611
2. periyot cilt 443 ,644 2,694 ,073 ,184 ,832
3. periyot viicut 373 ,690 1,812 ,169 4,095 ,020
3. periyot cilt 354 ,703 1,630 ,202 2,752 ,069
4. periyot viicut 1,375 ,258 2,784 ,067 11,709 ,000
4. periyot cilt 1,488 ,231 2,450 ,092 9,487 ,000
5. periyot viicut ,260 772 4,046 ,021 2,559 ,083
5. periyot cilt ,220 ,803 3,430 ,037 452 ,638
6. periyot vicut 2,544 ,084 1,601 ,207 1,758 178
6. periyot cilt 2,969 ,056 1,586 210 1,022 ,364

lamli fark saptanmigtir. One-Way ANOVA degerlendirme-
sinde; 2016 1. Periyot ve 2017 5. periyotta doktorlar ile di-
ger gruplarda, 2018 3. periyot viicut dozlar1 ve 4. periyotta
medikal fizik uzmanlari ile diger iki grup arasinda anlamli
farkin oldugu goriilmektedir. Yillara gore grup karsilastir-
ma verileri Tablo 2’de verilmistir.

TARTISMA

Calismamuz, Tiirkiye’de bir radyasyon onkolojisi merkezi
calisanlariin kisisel dozimetre verilerinin incelendigi ilk
calismadir. Radyasyonun insan viicudu {izerine olan zararl
etkileri hem deneysel ¢aligsmalar, hem de klinik arastirma-
lar ile gosterilmektedir (7-9). Bu etkiler diisiik dozlarda
halsizlik, yorgunluk, hemogram ve biyokimyasal degerler-
de degisme seklinde goriilebilirken doz miktarinda artisla
birlikte kilo kaybi, gen mutasyonlari, kromozom kiriklari,
anti-kanser immiinitesinde degisikliklikler ve kanser olu-
sumlari, kisalmis yasam siiresi olarak karsimiza ¢ikabilir
(7-9). Bunun yaninda diisiik doz radyasyonun, normal hiic-
resel fonksiyonlar i¢in gerekli oldugunu savunan yayilar
da bulunmaktadir (10). Bu nedenle iilkemizde ve tiim diin-
yada radyasyon ¢aligsanlari i¢in maruz kalabilecek maksi-
mum dozlar belirlenmis ve gerekli dl¢timler ile denetimleri
yapilmaktadir (3-6). Ulkemizin en koklii radyasyon onko-
lojisi merkezlerinden birisi olan klinigimiz c¢alisanlarinda
hem tek 6l¢iim verilerinde hem de ortalama 6l¢iim deger-
lerinde bu doz limitlerinin asilmadig1 saptanmistir.

Uluslararasi yaylar incelendiginde yaklagik 300 galisant
olan iki biiyiik merkezde radyasyon calisanlarinin maruz
kaldiklar1 dozlar incelenmis ve yillik ortalama 30 mSv’in
altinda oldugu gosterilmistir (11,12). Doz maruziyeti sag-
lik merkezleri diginda da degerlendirilmektedir. Ritz ve
arkadaslar1 (13)’nin niikleer santral calisanlari {izerinde
yaptiklart ¢alismada, ¢alisanlarm %87,3liniin 0-20 mSv,
%10,8’inin 21-100 mSv ve %1,9’unun ise 100 mSv {izerin-
de doz aldiklarini saptamiglardir. Calismamizda da yillik

ortalama maruz kalinan doz 0,21 mSv olarak saptanmis ve
mevecut literatiir verileri ile uyumluluk gostermektedir.

Meslek gruplarina gore farkliliklarin incelenmesi sonucun-
da da genel olarak anlamli farkliliklar bulunamamistir. 36
inceleme periyodunun sadece dordiinde personeller arasi
istatistiksel fark elde edilmistir. Bu farklarin da isgiicii yo-
gunlugu, cihaz 6l¢iim periyotlar1 ve radyasyon izin donem-
lerinin farkliliklarindan kaynaklandigi diisiiniilmektedir.

Radyasyon calisanlariin maruz kaldiklar1 bu dozlar tilke-
miz ve uluslararasi belirlenen limitler ile uyumludur. Fakat
niikleer kazalar sonras1 yapilan baz1 ¢aligmalarda (14-16)
ve Lee ve ark. (9)'nin radyasyon calisanlarinda topluma
gore daha yiiksek oranda tiroid kanseri saptadiklari galis-
malarinda 200 mSv altindaki diisiik doz iyonize radyasyon
maruziyetinin insan saglig1 iizerine olan etkileri hala be-
lirsizligini korumaktadir. Bu nedenle tiim radyasyon cali-
sanlar lizerinde ayrintili klinik ¢aligsmalara ihtiya¢ bulun-
maktadir.

Klinigimiz, tilkemizde 30 yilin lizerinde aktif hizmet veren
nadir radyasyon onkolojisi kliniklerinden birisidir. Persone-
limiz tamamina gorev baslangicinda bilgilendirme egitim-
leri ve gorev sirasinda hizmet i¢i egitimleri verilmektedir.
Tiim personelin kisisel dozimetre tasidiklar1 diizenli olarak
degerlendirilmekte ve 6l¢lim verileri titizlikle incelenerek
kayit edilmektedir. Cihaz Slglimleri diizenli periyotlarda
ayrintilt bir sekilde yapilmaktadir. Personellerin radyasyon
izni ve mesai siireleri takipleri yapilmaktadir. Bu egitimler,
Olgtimler ve denetimler sonucunda yapilan tim 6lgiim de-
gerlerimizin uluslararas1 standartlara uygun oldugu diisii-
niilmekte ve radyasyonla ¢alisan tiim merkezlerin mevcut
degerlendirmeleri titizlikle yapmalart dnerilmektedir.

Calismamiz, lilkemizde radyasyon calisanlarinin degerlen-
dirildigi ilk ¢calisma oldugundan hem ulusal hem de ulus-
lararasi literatiire katki saglayacagi diisiniilmektedir. Fakat
sadece radyasyon onkolojisi degil biitiin radyasyon cali-
sanlariin degerlendirildigi, daha uzun 6l¢tim periyotlarini
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kapsayan ve ¢alisanlarin klinik gdzlem verilerinin de dahil
edildigi caligmalar ile mevcut ¢galigmamiz desteklenebilir.

MADDI DESTEK VE CIKAR iLISKiSi

Calismamizin higbir asamasinda finansal destek alin-
mamuistir. Yazarlar arasinda c¢ikar catismasi bulunma-
maktadir.
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The value of late phase imaging with FDG-PET/CT in liver
metastases of colorectal carcinoma

Kolorektal kanserli hastalarda metastatik karaciger lezyonlarinin geg faz
FDG-PET/BT gériintilemesinin degerlendirilmesi
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ABSTRACT

Aim: Our aim was to investigate the role of late-phase imaging
with FDG-PET/CT in colorectal carcinoma patients with liver
metastases.

Material and Method: Dual-phase FDG-PET/CT scan was
retrospectively evaluated in colorectal carcinoma patients with
liver metastases. Late phase imaging was acquired 92-253
minutes (mean 158.53435.7 minutes) after the FDG injection.
Sixty-eight metastatic lesions were determined in 37 patients.
Mean lesion SUVmax and lesion-to non-tumorous liver tissue
ratio was calculated and results of routine FDG-PET imaging
were compared with late-phase imaging.

Results: Metastatic lesion sizes were 9 to 230 mm (mean 3.71+3.7
cm). SUVmax values of the metastasis and non-tumorous liver
SUVmax for routine and late-phase imaging were as follows
respectively; 7.19+3.8, 10.3+5.4; 2.9840.7, 2.41+0.6. In the late
phase imaging metastatic liver lesions SUVmax values were
increased (p< 0.01) and non-tumorous liver SUVmax values were
decreased (p< 0.01). Compared to routine imaging, in late phase,
lesion to non-tumorous liver tissue was increased (p< 0.001).
Lesion retention index was increased by 45.74+31.8% and the
non-tumorous liver index was decreased by 18.63+10.4%.

Conclusion: The results of this study indicate that normal liver
FDG uptake decreases in time and late-phase imaging improves
the tumor to normal tissue ratio and enables differentiation of
metastatic liver lesions from normal liver.

Keywords: Dual-Phase, FDG-PET, liver metastases, colorectal
carcinoma

oz
Amac: Amacimiz, karaciger metastazi olan kolorektal karsinom

hastalarinda FDG-PET/BT ile ge¢ faz goriintiilemenin roliinii
aragtirmaktir.

Gere¢c ve Yontem: Karaciger metastazi olan kolorektal
karsinomlu hastalarda ¢ift fazli FDG-PET/BT taramast
retrospektif olarak incelendi. FDG enjeksiyonundan 92-253
dakika (ortalama 158,53+35,7 dakika) sonra geg faz gortintilleme
alindi. Otuz yedi hastada 68 metastatik lezyon saptandi. Ortalama
lezyon SUVmax ve lezyon/tiimor olmayan karaciger doku orant
hesaplandi ve rutin FDG-PET goériintileme sonuglar1 ge¢ faz
goriintiileme sonuglari ile karsilastirildi.

Bulgular: Metastatik lezyon boyutlari 9-230 mm bulundu
(ortalama 3,71+3,7 cm). Rutin ve ge¢ evre gorintiileme i¢in
metastaz ve tiimorsiiz karaciger SUVmax degerleri SUVmax
olarak swrastyla; 7,19+3.8, 10,354 ve 2.98+0.7, 2,41+0,6
olarak hesaplandi. Geg evre goriintilemede metastatik karaciger
lezyonlarinda, SUVmax degerleri artmis (p<0.01) ve timor
icermeyen karaciger dokusunda SUVmax degerleri azalmistir
(p<0.01). Rutin gorlintiilemeye kiyasla ge¢ faz goriintiilerinde
lezyon/ tiimorsiiz karaciger dokusu orani artmustir (p=0.001).
Karaciger metastatik lezyon retansiyon indeksi %45,74+31,8
oraninda artmis ve timdor igermeyen karacigerde ise retansiyon
indeksi %18,63+10,4 oraninda azalmistr.

Sonug: Bu ¢alismanin sonucu olarak, normal karaciger dokusunda
FDG tutulumunun zamanla azaldigimni, geg faz goriintiileme ile
de lezyon/tiimorsiiz karaciger dokusu oranmin belirginlestirdigi
ve metastatik karaciger lezyonlarinin normal karacigerden daha
kolay ayirt edilmesini sagladigini gostermektedir.

Anahtar Kelimeler: Ge¢ faz, FDG-PET, karaciger metastazi,
kolorektal karsinom
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INTRODUCTION

In colorectal cancers, the liver is one of the most common
regions of metastases in hematogenous spread of disease
(1). On the course of cancer, depending on the primary tu-
mor type liver metastasis can be found in 25% of all ca-
ses. The detection of liver metastasis not only results in the
spread of the disease but also effects the treatment appro-
aches from local treatment surgical approaches to systemic
chemotherapies. However, surgical removal of liver metas-
tases can provide cure especially in colorectal cancers and
increase the 5-year survival rate by 58-61% (2).

For the detection of liver lesions, PET (positron emissi-
on tomography) is a functional imaging method based on
the metabolic information of increased glucose utilization
in cancer cells (3). A meta-analysis comparing imaging
modalities found that FDG (Fluorine-18 labeled fluoro-2-
deoxy-glucose)-PET has sensitivity of 93.8% and specifi-
city of 98.7% per patient basis in detecting liver metastasis
of colorectal carcinomas (4).

FDG accumulation is usually expressed in Standard Upta-
ke Value (SUV) which is calculated by dividing the ratio
of tissue activity (mCi/mL) to the patient’s body weight
(5). However, though SUV over 2.5 or over in many li-
teratures is usually accepted as malignant (6) there is no
specific limit for SUV values and especially in tissues with
high physiological uptake and there is no definite limit in
the malignant benign distinction for SUV values. Apart
from the SUYV, the retention index can be used for quan-
tification. The retention index of the lesion is calculated
by the difference of SUV between the images. Retention
index=SUV2-SUV1/SUV1x100% (7).

Besides, by calculating the ratio of acquired counts from
the region of interest of the lesion to the non-tumorous
surrounding tissue (L/B) can be used for quantification.
In general, unlike other tissues, liver tissue FDG uptake is
physiologically heterogeneous. Nevertheless, the physio-
logically intense and heterogeneous FDG uptake observed
in liver leads to difficulty in the evaluation of liver lesi-
ons. The FDG-PET sensitivity is lower than many other
malignant tumors due to the variable levels of glucose-6-
phosphatase depending on the type of lesion for liver le-
sions. The value of late-phase imaging in various cancers
such as lung, pancreas, head and neck, breast and cervical
cancers has been emphasized in differentiating benign lesi-
ons from malignant lesions (8—12).

Although the FDG-PET imaging procedure is recommen-
ded to be performed after 45 minutes, at the 60th minute
on average, various differences are observed in the litera-
ture in this regard. A study performed late imaging study to
differentiate the malignancy from inflammatory lesions by
Zhuang et al. (13) showed that in malignant tissues FDG
uptake continues to accumulate over time.

In a study with advanced or recurrent cervical cancer, they
found that late phase FDG-PET images caused changes in
the treatment of 31% of patients (14). A study with head
and neck cancer compared the ratio of the tumor SUV va-
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lue to the contralateral the tissue SUV value in acquisitions
between 47-112 min and 77-142 min, and they found that
the ratio was increased by 23+29% and this rate has incre-
ased even more in late-phase images taken after 30 minutes

(15).

Regarding the discussed literature above in performing late
phase imaging, we hypothesized that the sensitivity may
be higher in late-phase acquisition which may facilitate
the separation of metastatic liver lesions from the liver and
provide an accurate interpretation. We have evaluated the
diagnostic efficiency of late-phase FDG-PET/CT in pati-
ents with a liver metastasis in addition to the routinely ac-
quired images.

MATERIAL AND METHOD

All the patients underwent a 6 to 8-hour fasting and dia-
betic patients using insulin were not included in this study
to minimize the level of glucose competing with FDG in
the blood to avoid increased liver uptake. All patients were
advised to be hydrated and not to exercise on the day and
the day before the PET/CT scan. There were 37 patients
in total, (14 female, 23 male) and all the 68 lesions were
suspected of liver metastases. The patients’ ages were bet-
ween 23 to 80 years and mean patient age was 55.51+11.7
years. All the patients were injected FDG dose once and
both of the acquisitions were acquired by the same FDG
dose. Intravenous FDG of 0.2 mCi/kg was given through
an antecubital catheter and patients were kept immobile
and silent in a dimly lighted room for around 20 minutes
prior to and after injection. FDG-PET/CT images were ac-
quired at a 4 sliced multidetector helical CT scanner and a
bismuth germanate crystal equipped Discovery ST PET/
CT (GE Healthcare, Milwaukee, WI, USA). Emission data
were acquired starting from calvarium base till mid-thigh.
The transmission time required for each bed position was
3 minutes. Mean PET/CT acquisition time was 22 minu-
tes and mean number of required bed positions was 5 to 7
beds. CT images were utilized to obtain attenuation maps
for the attenuation correction of PET images. Furthermo-
re, CT images were fused to PET images automatically to
determine the exact anatomical location. The CT transmis-
sion scan was acquired with 140 kVp and 110 mA and 3.5
mm slice thickness.

Both the routine and the late phase F18-FDG PET/CT ima-
ges were evaluated both visually and semi-quantitatively
by two nuclear medicine physicians.

For each lesion, the maximum standard uptake value
(SUVmax) was calculated automatically. Both in the rou-
tine and the late phase image evaluation, CT images were
utilized to obtain the anatomical position of the lesions.
At the late phase images, CT images acquired during the
routine FDG-PET/ CT were utilized for attenuation cor-
rection and these images were fused to late-phase images.
Non-tumorous liver tissue SUVmax value was calculated
by drawing multiple regions of interest (ROI) and mean
SUVmax was calculated by getting the average value of
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those ROIs. The ratio of the routine FDG-PET/CT image
to the late phase FDG-PET/CT was calculated for each le-
sion and also for the non-tumorous liver tissue. It has been
demonstrated that other SUV, the retention index can be
utilized for quantification. Lyshchik et al. (7) have calcu-
lated the retention index by subtracting the routine FDG-
PET/CT SUVmax value from the late phase FDG-PET/CT
image SUVmax value, divided by the routine FDG-PET/
CT SUVmax value. According to this formula retention in-
dex was calculated for each lesion.

Statistical Analysis

The data were analyzed with Statistical Package for Social
Sciences for Windows software (SPSS version 23.0, SPSS
Inc., Chicago, Illinois, USA). The Mann—Whitney U tests
were used for statistical evaluation of the difference betwe-
en the two imaging sessions both in liver metastases and in
non-tumorous liver tissue. To evaluate the relation between
the acquisition times and the metastatic lesion and the non-
tumorous liver tissue the Pearson correlation test was used.
A value of p <0.05 was accepted as statistically significant.

Ethical Declaration

Retrospectively, all the patients with colorectal carcinoma
who were referred to FDG-PET/CT due to staging, re-stag-
ing, response to therapy with a liver lesion were included in
this study. The procedures were followed according to the
regulations established by the Clinical Research and Ethics
Committee (Ankara Training and Research Hospital, Date

22/03/2011, number 0120, decision 2541) and to the Hel-
sinki Declaration of the World Medical Association. All the
patients were given signed informed consent.

RESULTS

The routine FDG-PET/CT images were acquired bet-
ween 46-91 minutes after the FDG injection. The mean
acquisition time for the routine FDG-PET/CT images
were 63.88+12.3 minutes. The late phase FDG-PET/CT
images were acquired between 92-253 minutes (mean:
158.53435.7) after the routine FDG-PET/CT injection for
1 or 2-bed position, covering the liver area. The range of the
metastatic lesion size varied between 0.9 to 23 ¢cm (mean
lesion size: 3.71£3.7). Three lesions were smaller than or
equal to 1 cm. The calculated mean SUVmax of the non-
tumorous liver tissue in routine FDG-PET/CT images was
2.98+0.7, however, in the late-phase the calculated mean
SUVmax of the non-tumorous liver tissue was decreased to
2.4240.6. The difference in the non-tumorous liver tissue
between the routine F18-FDG-PET/CT images and the late
phase FDG-PET/CT images were statistically significant
(p<0.01) (Table 1).

A patient example was demonstrated in Figure 1.

The visual evaluation revealed that all the lesions demons-
trated increased FDG uptake. The calculated SUVmax in
the liver metastases in routine FDG-PET/CT images was
7.194£3.8, the calculated mean SUVmax of the late pha-
se was increased to 10.30+5.4. The difference in the liver

Figure 1. 53 year-old female colorectal carcinoma was referred to PET/CT for the evaluation of a liver mass. The routine FDG-PET ima-
ges were presented in row a). CT, FDG-PET and fused FDG-PET/CT images respectively presented a lesion with SUVmax: 4.37 and non-
tumorous liver SUVmax:3.2. The late phase FDG-PET images in row b) CT, FDG-PET and fused FDG-PET/CT images respectively, the mass
shown with black arrow has shown a much higher SUVmanx: 7.04 compared to routine FDG-PET images and non-tumorous liver has shown

a decreased SUVmax:2.9. The calculated retention index was 97%.
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Table 1. Liver metastatic lesions and Non-tumorous liver SUV-
max values

Routine Imaging Late Phase p
SUVmax Imaging SUVmax @ values
Liver 7.19+3.8 10.30+5.4 <0.01
metastases
Non-tumorous 2.98+0.7 2.41+0.6 <0.01
Liver

metastases between the routine FDG-PET/CT images and
the late phase FDG-PET/CT images was statistically signi-
ficant (p<0.01) (Table 1).

The routine FDG-PET/CT mean lesion L/B ratio was
2.48+1.2 and the late phase FDG-PET/CT was 4.38+2.1
and the difference between L/B ratios was statistically sig-
nificant (p<0.001) (Table 2).

Table 2. Lesion-to non-tumorous liver tissue SUVmax values

Routine Late Phase

Imaging Imaging p values
Lesion-to non-tumorous 248+1.2 4.38+2.1 <0.001
liver tissue (L/B)

There was moderate positive correlation between the time
of acquisition and L/B ratio (p<0.05, r:0.56). And there
was moderate positive correlation between the time of ac-
quisition and the SUVmax decrease of the non-tumorous
tissue (p< 0.001, r: 0.472). Nevertheless, there was no cor-
relation between the time of acquisition and SUVmax of
the metastatic lesion (p>0.05, r<0.2), or the time of acqu-
isition and the size of the metastatic lesions and (p>0.05,

Qa 7 el

r<0.2), or between the time of acquisition and the patient
age (p>0.05, r<0.2).

The mean RI was calculated for lesions was 45.74+31.8%
(range 1.10-193.75) and the decrease of mean RI of non-
tumorous liver was 18.63+ 10.4% (range 4.43-40.83)
(Table 3).

Table 3. Liver metastases and lesion-to non-tumorous liver tissue
SUVmax values

Retention Index

-18.63+10.4%
45.74+31.8%

Non-tumorous liver tissue

Liver metastases

p value <0.001

Furthermore, in 3 patients with colorectal carcinoma, re-
ferred due to elevated CEA levels, in total 4 new liver me-
tastatic foci were identified which were not apparent in the
routine FDG-PET/CT images. One of those patients are
presented in Figure 2 and Figure 3.

193.75%.

DISCUSSION

Liver is considered as the most common region of metasta-
sis in many cancers including colorectal cancers (2). Liver
metastasis affects the course of the primary disease, life
span, mode of treatment, and operability. It has been shown
that the life span is prolonged after surgery in the presence
of liver metastasis before the disease becomes widespread

(16).

The heterogeneous FDG uptake is thought to be due to
the hexokinase enzyme that converts FDG into FDG-6P

-
Aa

Figure 2. 50 year-old male rectum carcinoma was referred due the increase in CEA levels. The routine FDG-PET images were presented in
row a) Coronal, sagittal, transaxial and maximum intensity projection images respectively did not presented any lesion and non-tumorous
liver SUVmax:3.26. The late phase FDG-PET images in row b) Coronal, sagittal, transaxial and maximum intensity projection images images
respectively, has shown a focal FDG uptake with an SUVmax: 7.99 and non-tumorous liver SUVmax was decreased to 2.95. The calculated

retention index was from the same region was
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Figure 3. a). Respectively, CT, FDG-PET and fused FDG-PET/CT images acquired at routine FDG-PET/CT of the patient presented in Figure
2. b) CT, FDG-PET and fused FDG-PET/CT images respectively, at late phase FDG-PET/CT.

as well as the glucokinase enzyme specific to the liver.
Although this situation causes more FDG uptake in the
first phase of the FDG uptake, the FDG uptake in the liver
decreases over time as in the other tissues. The glucose-6-
phosphatase enzyme (G6Pase), which converts FDG-6P to
FDQG, is quite high in normal liver tissue, it is almost zero
in metastatic liver tumors and variable in primary liver tu-
mors (17).

A study with pancreatic cancer patients found that FDG
PET has a sensitivity of 68% in liver lesions, whereas, in
metastatic liver lesions larger than 1 cm, the specificity of
FDG-PET was found to be 97% and in metastatic lesions
less than or equal to 1 cm, the FDG-PET sensitivity was
43% (18). In a study with liver metastases of colorectal
tumors smaller than 1 cm, the false negativity of FDG-PET
was reported as 5% (19). Through the literature, it has been
suggested that specificity may increase even in lesions
smaller than 1 cm as a result of decrease in FDG accu-
mulation in time and decrease in metastatic liver lesions
(20,21). In our study, the lesions sizes range from 14 to
230 mm and the average size of the lesions was 3.71+3.7
centimeters and we had 3 lesions equal to 1 cm or under 1
cm. All those 3 lesions were clearly visible.

In colorectal cancer studies for staging of liver, the sensiti-
vity of FDG-PET was around 90-97%, while the specificity
was 88-100% (4,15,22). In these studies, lesion imaging
was routinely performed between 45 and 70 minutes. A
study in patients with suspected liver metastases reported
that 11.1% of the liver lesions were present only at late
PET images (23). In our study, in all 37 patients and 68 le-
sions in late images liver lesions were detected. Compared
to late-phase imaging, the routine FDG-PET images loca-
lized 64 of the 68 lesions and the sensitivity of late-phase
imaging to detect liver lesions on lesion basis was calcu-
lated as 94.11%. On patient basis, in 3 of 37 patients with
metastatic liver lesions, routine images could not detect all

the liver lesions that late-phase imaging has detected and
the sensitivity to detect liver metastatic lesions was calcu-
lated as 91.89%.

In a study consisting of primary liver tumors and metastatic
liver lesions, reported that late phase images are useful in
distinguishing liver lesions, more prominent in metastatic
tumors (24). A study evaluate liver metastasis in patients
with pancreatic carcinoma found that rather than the ima-
ges acquired at 1 hour or 3 hours, the images acquired at 2
hours were thought to be more useful to rule out the pre-
sence of liver metastasis (25). Regarding this, we also eva-
luating the metastatic lesion by the time of acquisition. In
our study, the mean time difference was 94.65+38.2 minu-
tes in all patients (range between 14-178 minutes) and we
grouped the patients according to the time differences of
acquisitions, we had 3 groups. The first group had their late
phase imaging within an hour, consisting of 34 patients;
the second group had their late phase imaging between an
hour and 2 hours, consisted of 14 patients; the third group
had their late phase imaging after 2 hours, consisted of 20
patients. However, we did not find any differences between
groups in terms of retention index of the metastatic lesions.

A dual time point study evaluating liver metastases in co-
lorectal carcinoma, confirmed the metastatic lesions by
histopathology and found that a delayed scan is more fa-
vorable (26). One of the main limitations of our study is,
we did not confirm the lesions by histopathology, however
other than the patients with known liver metastasis, all the
other patients liver masses were confirmed by conventi-
onal imaging methods. We had 4 additional lesions in 3
patients’ that were identified in late-phase imaging which
were not localized in the early study. All of the 4 lesions
were larger than 1 cm, the lowest SUVmax of those lesions
in routine images was 2.72 and the lowest late-phase ima-
ging SUVmax was 4.88. However, due to the heterogenous
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liver background, it was not possible to identify the lesions
in the routine FDG-PET imaging.

Delbeke D et al. (22) reported that in a group of patients
liver masses including liver metastases, cholangiocellu-
lar carcinoma, primary liver tumors, and liver abscesses,
FDG-PET showed high sensitivity in metastatic liver tu-
mors. They also found that lesion/ non-tumorous liver ratio
was higher than 2 and SUV values were greater than 3.5
in all malignant tumors and lesion/ non-tumorous liver ra-
tio was less than 2 and the SUVmax values were less than
3.5 in benign lesions. In our study the mean lesion/ non-
tumorous liver ratio was higher than 2 (2.48+1.2) in the ro-
utine FDG-PET/CT imaging and much higher in late-phase
imaging (4.38+2.1) (Table 2) and in all lesions SUVmax
was higher than 2, however, in 31 lesions the mean lesion/
non-tumorous liver ratio was less than 2 which suggested
that the threshold of 2 for the lesion/non-tumorous liver
was not as reliable as SUVmax in the quantitative evaluati-
on of metastatic liver lesions for our study.

In the study of Condrad et al. (27) in thoracic malignancies
with the same method, they accepted a 5% increase in the
images taken 30 minutes after the first acquisition and emp-
hasized that late-phase is important for malignant benign
distinction. In our study, mean retention index in liver lesi-
ons calculated in this study was found 45.73+31.8% (Tab-
le 3). Our results support that quantification values such
as the retention index used alongside the SUV are useful
when evaluated together with visual evaluation.

Concordant with the literature (28), in our study, we fo-
und that the presence of heterogeneous non-tumorous li-
ver, decreases by time and late-phase imaging may help
us to find new metastatic foci in liver. The non-tumorous
liver tissue SUVmax decrease is correlated by time of ac-
quisition. The late acquired images increase the reliability
of detection of metastatic liver lesions by the separation
of the lesion from the non-tumorous liver tissue, thanks to
the utilization of FDG, decreasing over time from the liver
parenchyma.

CONCLUSION

Our results support that the FDG-PET sensitivity of detec-
ting metastatic liver lesions in colorectal carcinoma pati-
ents may be increased by acquiring late-phase images. Be-
sides late-phase images can facilitate the identification of
suspicious metastatic lesions from the non-tumorous liver
tissue and facilitate accurate interpretation.
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Dahiliye poliklinigine basvuran tip 2 diyabet hastalarinda
basvuru anindaki klinik ve laboratuvar verilerinin retrospektif

incelenmesi

Retrospective analysis of clinical and laboratory data at the time of
admission in type 2 diabetic patients admitted to the internal medicine

outpatient clinic

» Omer Akyiirek _
Ozel Farabi Hastanesi, I¢ Hastaliklari Bolim, Konya, Tiirkiye

oz

Amag: Tip 2 diabetes mellitus insiilin eksikligi ya da insiilin
etkisindeki defektler nedeniyle gelisen siirekli tibbi bakim
gerektiren, kronik bir metabolizma hastaligidir. Calismada, tip 2
diabetes mellituslu hastalarin klinik ve laboratuvar bulgularmin
degerlendirilmesi ve bulgularin literatiir esliginde tartisilmasi
amaglanmustir.

Gere¢ ve Yontem: Bu calisma hastanemiz genel dahiliye
poliklinigine, 3 yilda ‘tip 2 diabetes mellitus” tan1 kodu ile
kaydedilen, 18 yas iistii toplam 186 hastanin degerlendirildigi
tanimlayici kesitsel bir arastirmadir.

Bulgular: Calismamiza 186 hasta dahil edildi (Yas ortalamasi
59,7+11,5 yil). Olgularin hastalik siiresi 1-27 y1l araliginda olup
ortancast 9 yildi ve %37,1’inde (n:69) hastalik siiresi 10 yildan
fazla idi. Hastalarimn HbAlc ortalamasi %7,9+1,7, ortalama HDL
diizeyi 46,2+10,9 mg/dL, ortanca LDL diizeyi 117 mg/dL idi.
Tip 2 diabetes mellitus hastalarinin %55,9’inde (n:104) HbAlc
diizeyi %7 ve tizeri idi, LDL kolesterol diizeyi 100 ve iizeri olan
hasta oran1 %58 (n:108) idi.

Sonu¢: Diyabetli hastalarin  risk faktorlerini  azaltmaya
yonelik yeni saglik politikalarinin planlanmasi, diyabete bagl
gelisebilecek komplikasyonlarin erken saptanmasi ve tedavi
maliyetlerinin azaltilmasi i¢in muhakkak daha ayrintili incelenip
multidisipliner bir yaklasimla tedavi edilmesi gerekmektedir.

Anahtar Sézciikler: Tip 2 diabetes mellitus, glisemik kontrol,
lipid kontrol

ABSTRACT

Aim: Type 2 diabetes mellitus is a chronic metabolic disease
requiring continuous medical care due to insulin deficiency
or insulin-effect defects. The aim of this study is to evaluate
the clinical and laboratory findings of type 2 diabetes mellitus
patients and discuss the findings in the light of literature.

Material and Method: This study is a descriptive cross-sectional
study with 186 patients over the age of 18 who were enrolled in
three years in the general internal medicine outpatient clinic of
our hospital with the diagnosis code ‘type 2 diabetes mellitus.

Results: 186 patients were included in the study (mean age
59.7+11.5 years). The disease duration of the patients was 1-27
years, the median was 9 years and 37.1% (n: 69) of them had
a disease duration of over 10 years. The mean HbAlc of the
patients was 7.9+1.7%, the mean HDL level was 46.2 + 10.9 mg/
dL, and the median LDL level was 117 mg/dL. In 55.9% (n: 104)
of type 2 diabetes mellitus patients, HbAlc level was 7% and
above, and the percentage of the patients with LDL cholesterol
level of 100 and above was 58% (n: 108).

Result: New health care policies to mitigate the risk factors of
diabetic patients should be planned and such factors should be
examined in depth for the early detection of diabetes-related
complications and reduction in treatment costs and treated with a
multidisciplinary approach.

Keywords: Type 2 diabetes mellitus, glycemic control, lipid
control
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Tip 2 diyabet hastalarinda laboratuvar verileri

GiRiS
Diyabet; insiilin eksikligi ya da insiilin etkisindeki defekt-
ler nedeniyle organizmanin karbonhidrat, yag ve proteinler-
den yeterince yararlanamadigi, siirekli tibbi bakim gerek-
tiren, kronik bir metabolizma hastaligidir. Insiilin direnci
zemininde gelisen Tip 2 diabetes mellitus (DM) vakalarinin
%90-95’1ni olustururken, Tip 1 diyabet ise vakalarmm %
5-10’unu olusturur ve genellikle mutlak insiilin yetmezligi-
ne sebep olan P hiicre harabiyeti vardir (1).

Tahminen 2011°de 366 milyon insanin DM hastasi oldugu
diistiniilmektedir, 2030’a kadar bunun 552 milyona yiiksel-
mesi beklenmektedir (2). Tiirkiye’de 2002 ve 2010 yillarin-
da epidemiyolojiye yonelik yapilan iki ¢alismadan Tiirkiye
Diyabet Epidemiyoloji Calismast (TURDEP-I)’e gore 2002
yilinda T2DM prevalansi %7,2 bulunmustur. Bu hastalarin
%67,7’s1 bilinen DM tanisi olan hastalar olup, % 32,31 ise
yeni tant Dm vakasidir (3). TURDEP-II ¢alismasinda 2010
yilinda Tiirk eriskin toplumunda, yani 20 yas ve iistii niifusta
Dm sikliginin %13,7’ye (yaklasik 6,5 milyon kisi) ulastigi
goriilmiistiir. Bunlarin sadece %54 {iniin bilinen diyabet ta-
nist olup geriye kalan yaklasik %46 diyabetlinin (yaklagik
3 milyon kisi) hastaliginin farkinda olmadig1 saptanmustir.
DM tanisi olan hastalarin da %64,5’inin kan sekeri kontro-
liniin yetersiz oldugu goriilmiistir (4). Bu sonuglara gore
diyabetin 12 yillik artis hiz1 %90 gibi ciddi bir rakam ol-
mustur (4). 2018 yilinda yaymlanan PURE (The Prospective
Urban Rural Epidemiology)-Tiirkiye ¢aligmasina gore 2015
yilt i¢in Tiirkiye’de Dm prevalansi %21’e yiikselmistir (5).

Diyabet her gegen giin hem iilkemiz hem de tiim diinya
icin giderek ciddiyeti artan ve iizerinde multidisipliner ¢a-
lisma gerektiren bir hastaliktir. Bu veriler diyabet hastali-
ginin ciddiyetini ortaya koymaktadir. Tiim bu nedenlerden
dolay1 Diinya Saglik Orgiitii DM’yi giiniimiiziin en 6nem-
li halk saglig1 sorunlarindan biri olarak kabul etmistir (6).
Ulkemizde diyabetli hastalarda diyabet regiilasyonunun ne
durumda oldugu hakkinda ¢alismalar sinirlidir. Bu nedenle
hastanemizde tedavi hedeflerine ne diizeyde ulasildigi, Dm
hastalarinda klinik ve laboratuvar verilerinin hangi diizeyde
oldugunu arastirmak i¢in bu ¢alisma planlandi.

GEREC VE YONTEM

Bu calismaya hastanemiz genel dahiliye poliklinigine, 3 yil-
da ‘tip 2 DM” tan1 kodu ile kaydedilen, 18 yas {istii toplam
186 tip 2 DM hastasi alindi. Diyabet dist nefrotik sendrom,
akut bobrek yetmezligi olanlar, malignitesi olan hastalar
ve bilinen romatizmal ve spesifik enfektif hastalig1 olanlar
caligma dis1 birakildi. Hastalarin elektronik dosyalarindan,
yas, cinsiyet, diyabet siiresi, aglik kan sekeri, HbAlc diize-
yi, lipid profili (trigliserit, total kolesterol, HDL, LDL), al-
biimin, {irik asit, kreatinin ve komorbiditesi (hipertansiyon,
kronik bobrek hastaligt varligt koroner arter hastaligi) ince-
lenerek kaydedildi

istatistik

Istatistiksel degerlendirme Statistical Package for Social
Sciences (SPSS) for Windows 20 (IBM SPSS Inc. Chicago,

IL) programi kullanilarak yapildi. Verilerin normal dagilimi
Kolmogorov-Smirnov testi ile degerlendirildi. Sayisal degis-
kenlerden normal dagilim sergileyenler ortalama+standart
sapma olarak, normal dagilim sergilemeyenler ortanca (min
- max) olarak gosterildi. Kategorik degiskenler say1 ve yiiz-
de olarak belirtildi. Sayisal degiskenlerin cinsiyet gruplari,
glisemik kontrol olup olmamasi, lipid kontrol olup olma-
mast, Student t testi (normal dagilim sergileyen sayisal de-
giskenlerde) veya Mann Whitney U testi (normal dagilim
sergilemeyen sayisal degiskenlerde) kullanildi. Kategorik
verilerin kiyaslanmasinda Ki-Kare ve Fisher’in Kesin Ki-
kare testi kullamldi. Istatistiksel analizlerde p< 0.05 degeri
anlamli olarak kabul edildi.

Etik Durum

Calismada Helsinki Bildirgesi ilkeleri’ne bagh kalinmis ve
hasta mahremiyetine dikkat edilmistir. Ayrica ¢alisma igin
ve verilerin kullanimi i¢in kurum onay1 alinmistir (Tarih/
Say1: 2020/201).

BULGULAR

Aragstirma popiilasyonu 186 tip 2 DM hastasindan olustu.
Hastalarin ortalama yas1 59,7+11,5 yil olup %68,8 (n:128)
65 yas alt1 idi, erkeklerin oran1 %35,5 (n:66) ve kadinlarin
orant %64,5 (n:120) idi. Tip 2 DM hastalarimin hastalik sii-
resi 1-27 yil araliginda olup ortancast 9 yildi ve %37,1’inde
(n:69) hastalik siiresi 10 yildan fazla idi. Hastalarmm HbAlc
yiizdesi 5,3-15,2 araliginda olup ortalamasit %7,9+1,7, or-
talama HDL diizeyi 46,2+10,9 mg/dL, ortanca LDL diize-
yi 117 mg/dL idi. T2DM hastalarinin %55,9’inde (n:104)
HbAlc diizeyi %7 ve tizeri idi, LDL kolesterol diizeyi 100
ve lizeri olan hasta oran1 %58 (n:108) idi. Kadin tip 2 DM
hastalarinda hastalik siiresi 10 y1l {izeri olanlarmn oran1 erkek
hastalara kiyasla yiiksek (%44,1 kars1 %41; p=0,050) sap-
tand1. Kadinlarda erkeklere kiyasla ortanca kreatinin diizeyi
(0,7 mg/dL kars1 0,9 mg/dL; p<0,001), ortalama {irik asit dii-
zeyi (4,9+1,8 karst 5,7+1,5; p<0,001) diisiik saptandi. Yine
kadin hastalarda ortanca trigliserit diizeyi (161 kars1 144;
p<0,001), ortalama total kolesterol diizeyi (198,1+49,2 kar-
s1 176,9+36,4; p<0,001), ortalama HDL diizeyi (49,5+11,6
karst 43,8+10,9; p<0,001) ve ortanca LDL diizeyi (120
karst 112; p<0,001) yiiksek saptandi. Kadmlarda erkeklere
kiyasla glisemik kontrolii olan hastalarin oran1 anlamli fark-
lilik gostermedi (%45 karst %42,4 p=0,196), lipid kontrolii
olan hastalarin orani (%37,5 kars1 %46,9; p<0,001) disiik
saptandi (Tablo 1).Tiim popiilasyonda hastalarin %43 tinde
(n:80) hipertansiyon, %18,8’tinde (n:35) koroner arter has-
talig1, %3,2’sinde (n:6) kronik bobrek yetmezIligi belirlendi.
Kadmlarda erkeklere kiyasla HT oran1 (%45,8 kars1 %39,4;
p<0,001) yiiksek saptandi, koroner arter hastalifi oram
(%18,3 kars1 %27,2 p<0,001) erkeklerde yiiksekti.

TARTISMA

Diyabet prevalansi, tim diinyada obezitenin ve metabolik
sendromun artig gostermesiyle birlikte ciddi derecede artig
gostermeye basladi. Diinyada birgok iilkede yapilan farkli
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Tablo 1. Demografik ve laboratuvar bulgularin dagihmi

DM Erkek Kadin

N=186 N=66 N=120 p
Cinsiyet, n(%)
Erkek 66(35,5) 66(100,0)
Kadin 120(64,5) 120(100,0)
Yas (yil) 59,7+11,5 61,8+9,4 59,1+10,1 0,164
<65 yil, n(%) 68,8 (n:128) 46(69,7) 82(68,3) 0,556
=65 yil, n(%) 31,2 (n:58) 20(30,3) 38(31,7)
DM suresi (yil) 9(1-27) 9(1-27) 9(1-27) 0,080
>10 yil, n(%) 69(37,1) 27(41) 53(44,1) 0,050*
AKS (mg/dL) 148(44-504) 147(44-504) 149(52-489) 0,814
HbA1c (%) 7,9+1,7 8,0+1,8 7,819 0,834
<%7, n(%) 82(44,1) 28(42,4) 54(45) 0,196
=%7, n(%) 104(55,9) 38(63,6) 66(55)
Kreatinin (mg/dL) 0,8(0,3-6,2) 0,9(0,5-6,2) 0,7(0,3-5,7) <0,001*
Albumin (g/L) 4,4+1,5 4,4+0,5 4,4+1,6 0,846
Urik asit (mg/dL) 5,1+1,7 5,7+1,5 4,9+1,8 <0,001*
Trigliserit (mg/dL) 155(30-1644) 144(52-1644) 161(30-1604) <0,001*
Total Kol. (mg/dL) 190,9+48,8 176,9+36,4 198,1+49,2 <0,001*
HDL (mg/dL) 46,2+10,9 43,8+10,9 49,1£12,6 <0,001*
LDL (mg/dL) 117(18-311) 112(340-277) 120(18-311) <0,001*
<100, n(%) 76(42) 31(46,9) 45(37,5) <0,001*
=100, n(%) 108(58) 35(53,1) 75(62,5)
Ilag Kullanimi, n(%) 0,114
llag Yok 6(3,2) 2(3) 4(3,3)
Sadece Insiilin 32(17,2) 10(15,2) 22(18,3)
Sadece OAD 76(40,9) 26(39,4) 50(41,7)
OAD+ insiilin 72(38,7) 28(42,4) 44(36,7)

Sayisal degiskenler ortalamazstandart sapma veya ortanca (min-max) olarak gosterildi.
Kategorik degiskenler sayi(%) olarak gosterildi. * p<0,05 istatistiksel anlamlilik gostermektedir.
Kisaltmalar: DM: Diabetes Mellitus, AKS: Aclik Kan Sekeri, HbA1c: Hemoglobin A1C, Kol: Kolesterol.

caligmalarda diyabet prevalansinin daha onceki ¢aligmala-
ra kiyasla katlanarak arttigi gézlenmektedir. Shaw ve ark.
(7)’nin yaptiklart bir meta—analizde diyabetli hasta sayisi
2009 yilinda 285 milyon (%6,4) iken 2030 yilindaki tahmini
degerin 438 milyon (%7,7) olacag1 yoniindedir. Bu calisma-
nin sonuglarina gére 2009 yilindan 2030 yilina gegiste diya-
bet prevalansinin gelismekte olan iilkelerde %69, gelismis
iilkelerde ise %20 oraninda artacag1 yoniindedir. Ulkemizde
2002 yilinda yapilmig TURDEP — I ¢aligmasiin sonucunda
diyabet prevalansi %7,2 olarak bulunmustur (3). Aynt ekip
tarafindan 2010 yilinda bu ¢alisma TURDEP — II ¢aligma-
s1 olarak tekrarlanmis ve bu ¢alismanin sonucunda TUR-
DEP - I ¢aligmasina kiyasla diyabet prevalanst %90 artarak
%13,7’ye yiikselmistir (5).

Hizla artan diyabet insidansi, diyabete bagli mikrovaskiiler
ve makrovaskiiler komplikasyon diizeyinde de ciddi artiga
neden olmaktadir. International Diabetes Management Parc-
tise Study (IDMPS) iiciincli donem verileri incelendigin-
de T2DM hastalarin en az %41,5’inde diyabete bagl geg
komplikasyon gelismistir (8). Bizim aragtirmamizda T2DM
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hastalarin  %43’inde (n:80) hipertansiyon, %718,8’linde
(n:35) KAH, %3,2’sinde (n:6) KBH belirlendi. Bundan do-
lay1 son donemlerde diyabetin 6nlenmesi veya etkin tedavi
edilebilmesi i¢in ¢ok fazla sayida klinik ¢alisma yapilmakta-
dir. Tiim diinyada diyabetin durumu ve eslik eden metabolik
ve vaskiiler komplikasyonlarin son durumu hakkinda gergek
yasam verileri ile analizler sunulmaktadir. Bizim iilkemizde
T2DM hastalarinda diyabet tedavisi, tedavi rejimleri ve es-
lik eden metabolik problemler hakkinda sinirl sayida ¢alis-
ma mevcuttur. Bizim ¢alismamiz tek merkezden elde edilen
186 hasta ile yapildi. Hastalarin ortalama yasi 59,7+11,5 yil
olup T2DM hastalarmin hastalik siiresi ortancasi 9 yildi ve
%37,1’inde (n:69) hastalik siiresi 10 yildan fazla idi. Or-
tanca aglik kan sekeri diizeyi 148 mg/dl, HbAlc ortalamasi
%7,9+1,7 olarak saptandi.

Tiirkiye’de 2000 yilindan 6nce yapilan ¢aligmalarda ortala-
ma HbAlc diizeyleri %9,5, 2010 yilinda TURDEP — I ¢alis-
masinda %8 olarak saptanmistir(4). Sénmez ve ark.(9)’nin
yaptiklar1 ¢alismada ortalama diyabet siiresi ¢aligmamiza
benzer sekilde ortalama 10,84+7,53 olarak saptanmig ve
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Tip 2 diyabet hastalarinda laboratuvar verileri

ortalama HbAlc diizeyi 7.73+1,74 tespit etmiglerdir(9). Bi-
zim ¢aligmamizda da hastalarin %55,9 ’sinde HbA 1¢ diizeyi
%7 nin lstiinde saptanmigtir. TURDEP — II ¢alismasinda bu
oran bizim ¢alismamizdan farkli olarak hastalarin yaklagik
%51,2’sinde %7 ve iizerinde bulunmustur(4). Sonmez ve
ark.(9)’nin caligmasinda ise vakalarin %59,9’unda HbAlc
diizeyi %7 nin iizerinde saptanmistir. Ulkemizde degisik za-
manlarda yapilan ¢aligmalarda farkli sonuglara ulagilmistir
(10). Diinya verilerini inceleyecek olursak; Si ve ark. (11)
Avusturalya’da genel popiilasyonda HbAlc diizeyi >%7
olan diyabetli hasta popiilasyonu orani %43 oraninda, Yeni
Zelanda’da hastalarim %73’tinde HbAlc diizeyinin %8’in
altinda oldugunu, Amerika Birlesik Devletlerinde 18-75 yas
arast poplilasyonda hastalarin yalnizca %30 unda HbAlc
diizeyi <%7 oldugunu saptanmislardir (11). Halen tiim diin-
yada diyabet hastalarinda HbAlc diizeyleri beklenilen dii-
zeyde degildir.

Bizim c¢alismamizda Sonmez ve ark.(9)’nin ¢aligmasina
oranla LDL (108 mg/dl - 113,92+36,17 mg/dl) ve trigilise-
rit dlizeyi (155 mg/dl - 181,75+128,47 mg/dl) tiim popiilas-
yonda daha diisiik saptanmistir. Bizim ¢aligmamizda HDL
diizeyi 46,9 + 12,6 mg/dl, Sénmez ve ark.’nin ¢aligmasin-
da ise 46,58+12,93 olarak tespit edilmis ve benzer oldu-
gu gorillmiistiir. Caligmamizda LDL diizeyi hedef aralikta
(<100 mg/dl) olan hasta diizeyi %42 olarak bulunmustur.
Avusturalya’da LDL diizeyinin hastalarin %82’sinde nor-
mal araligm tstlinde, Yeni Zelanda’da LDL diizeyi normal
aralikta olan hasta sayisi %31-43 arasinda saptanmis ve
Ingiltere’de hastalarin %73’iinde kolesterol diizeyleri nor-
mal aralikta saptanmugtir (11). IDPMS besinci donem Tiir-
kiye verilerinde dislipidemisi olan T2DM hasta oran1 %55,8
saptanmistir (12).

Bizim c¢alismamizda vakalarin %45,5’inde hipertansiyon
tanist oldugu saptandi. Sonmez ve arkadaslarmin (9) calig-
masinda vakalarin %59,3’tintin antihipertansif tedavi aldi-
g1 saptanmistir. IDPMS besinci donem Tiirkiye verilerinde
T2DM hastalarmin %62,7’sinde hipertansiyon saptanmis-
tir (12). Diyabete 6zgii komplikasyonlar yeni tan1 konulan
T2DM hastalarinin %20-50’sinde mevcut olabilir. Kompli-
kasyonlar ve diyabetle iligkili olan obezite, HT, dislipidemi,
kardiyovaskiiler hastalik durumlari diyabet tanis1 konulunca
degerlendirilmeli ve tedavisi planlanmalidir.

Diyabet saglik harcamalarinin yaklasik %12’sini olustur-
maktadir (6). Ayrica bu harcamalarin 6nemli bir kismini ise
diyabet komplikasyonlar1 sebep olmaktadir (6). Diyabetin
ekonomik yiikiinde direkt hastalik nedeniyle yapilan har-
camalar (ilaglar, hastalik takibi ve komplikasyon tedavisi)
diginda diyabette indirekt ekonomik kayiplarda yasanmakta-
dir (13). Tiirkiye’de 2008 yilinda yaklasik 4,5 milyar tl olan
diyabetin toplam maliyeti 2012 yilinda yaklagik 10 milyar
TL olmustur (14). Ayrica toplam saglik harcamalarinda di-
yabetin oran1 2008 yilinda %16,4 iken 2012 yilinda bu oran
%22,6’ ya kadar ylikselmistir (14). Diyabet ile ilgili harca-
malarda dogrudan hastaligin maliyeti %26 iken diyabetin
neden oldugu komplikasyonlarin maliyeti ise %74 olarak
hesaplanmistir (14). DSO’niin 2016 verilerine gore tiim
diinyada diyabet harcamalarinin artmaya devam edecegi
bununla beraber az gelismis ve gelismekte olan tilkelerdeki

diyabet harcamalarinin gelismekte olan {ilkelere oranla daha
yiiksek paya sahip olacagi ongoriilmektedir (15).

Diabetes mellitus toplum saglhigmi ciddi bir sekilde etkile-
mekte, tedavi maliyetleri ve isgiicii kayiplarindan dolay1
ciddi bir ylik olusturmakta ve olumsuz sonuglara yol ag-
maktadir (16). Bu nedenle, diyabete bagl gelisebilecek
komplikasyonlarin erken saptanmasi, koruyucu énlemlerin
alinarak diyabetli hastalarda yasam kalitesinin artirilmasi ve
tedavi maliyetlerinin azaltilmasi i¢in muhakkak daha ayrin-
tilt incelenip multidisipliner bir yaklagimla tedavi edilmesi
ve bu konuda risk faktorlerini azaltmaya yonelik yeni saglik
politikalariin planlanmas: gerekmektedir. Bu agidan tip 2
diyabetin tedavisinde izlenecek en uygun yaklasima katki
saglamaya yonelik klinik caligmalara ihtiyag vardir.
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yazarlarin herhangi bir ¢ikara dayali iligkisi yoktur
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Amac: Iskin bitkisi (Rheum ribes L.) Cin, Hindistan, Iran ve
Tiirkiye’de yabani olarak yetismekte olup birgok tibbi amag i¢in
kullanilmaktadir. Bu ¢alismanin amact Rheum ribes L.’ nin kok,

govde ve kabuklarinin etanol ekstraktlarmin malign melanoma
hiicrelerine kars1 anti-kanser etkinligini arastirmaktir.

Gere¢ ve Yontem: Bitkinin oda sicakliginda kurutulan kok,
govde ve kabuk kisimlart mikser ile toz haline getirilip %50
etanol ile 24 saat inkiibe edildi. Organik faz rotary evaporatorde
ucurulup, su fazi liyofilizatdrde ayrildiktan sonra elde edilen
ekstraktlarda; oncelikle total fenol ve total flavonoid diizeyi ile
total antioksidan kapasite (TAS) fotometrik yontemlerle dl¢iildii.
Daha sonra kiiltiire edilen malign melanoma hiticreleri (B16F10)
bu ekstraktlarin farkli konsantrasyonlar ile 24 saat inkiibe edildi.
Inkiibasyondan sonra sitotoksisite diizeyi; kolorimetrik MTT
[3-(4,5-diMetilTiyazol-2-il)-2,5-difenil ~Tetrazolyum bromiir]
metodu ile, apoptozis diizeyi ise; Akridin Oranj-Etidyum Bromit
(AO/EB) ikili boyama yontemi ile tespit edildi.

Bulgular: Hem sitotoksisite hem de apoptozis sonuglari
incelediginde ayni konsantrasyonlarda en yiiksek sitotoksik
ve apoptotik etkinligin kok ekstraktlari ile saglandigi goriildi
(p<0,001).

Sonu¢: Rheum ribes L. nin malign melanoma hiicreleri iizerine
antikanser etkinliginin doza bagimli olarak arttig1 ve bitkinin
govde ve kabuklarma kiyasla kok ekstraktinin anti-kanser ilag
olma potansiyelinin daha yiiksek oldugu kanaatine varilmistir.

Anahtar Kelimeler: Iskin; anti-kanser; malign melanoma

ABSTRACT

Objective: Iskin plant (Rheum ribes L.) grows in China, India,
Iran and Turkey in the wild and it is used for many medicinal
purposes. The aim of this study is to investigate the anti-cancer
efficacy of the ethanol extracts of the roots, stems and barks
of Rheum ribes L. on the malignant melanoma cells. Material
and Method: Root, stem and bark of the plant dried at room
temperature were powdered with a mixer and incubated with 50%
ethanol for 24 hours. The organic phase was evaporated in a rotary
evaporator and the water phase is separated in the lyophilizer.
Total phenol, total flavonoid level and total antioxidant capacity
(TAS) were measured by photometric methods. Then, the cultured
malignant melanoma cells (B16F10) were incubated for 24 hours
with different concentrations of these extracts. Cytotoxicity level
was determined by colorimetric MTT [3- (4,5-diMethyl Thiazol-
2-yl) -2,5-diphenyl Tetrazolium bromide] and the apoptosis level
by Acridine Orange-Ethidium Bromide (AO/EB) double staining
method.

Results: When examining the results of both cytotoxicity
and apoptosis, it was observed that the highest cytotoxic and
apoptotic activity was achieved with root extracts at the same
concentrations (p <0.001).

Conclusion: It was concluded that the anti-cancer efficacy of
Rheum ribes L. on malignant melanoma cells increased in a dose-
dependent manner and the root extract had a higher anti-cancer
drug potential compared to the stem and shells of the plant.

Keywords: Rheum ribes L, anti-cancer, malignant melanoma
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Rheum ribes L. Cin, Hindistan, iran ve Tiirkiye’de yabani
olarak yetismektedir (1). Tiirkiye’de ise Dogu Anadolu ve
ozellikle Van ili civarinda yetismektedir (2). Rheum ribes
L. Tiirkiye’de yabani olarak yetisen tek rheum tiirtidiir (3).
Bitkinin aerial kisimlarinin daha 6nce yapilmis igerik ¢alig-
malarinda krizofanol, fiskiyon ve emodol antrakinonlart ile
kuersetin, 5-dezoksikuersetin, kuersetin 3-0-ramnozit, ku-
ersetin 3-0- galaktozit, kuersetin 3-0-rutinozit flavonoidleri
icerdigi tespit edilmistir (2). Ayrica C vitamini agisindan
zengin oldugunu ortaya koyan ¢alismalar da mevcuttur (4).

Rheum ribes L. halk arasinda bir¢ok klinik faydalarinin
yaninda az bilinen anti-kanser 6zelligi i¢in de kullanilmak-
tadir. Halk arasinda bir¢ok hastaligin tedavisinde kullanil-
mis olmasi bu bitki {izerine bilimsel ¢alismalari cazip hale
getirmistir. Rheum ribes L.’in antioksidan, anti-bakteriyel,
anti-trikomonas, anti-viral, anti-fungal, anti-diyabetik,
anti-dayareik, anti-hiperlipidemik 6zellikleri tizerine ¢ok
sayida c¢alisma yapilmistir (5-14). Ayrica Alzheimer hasta-
liginin hafif ve orta siddetteki vakalarinda kullanilan ase-
til kolin esteraz inhibitorleri gibi etki gosterdigini ortaya
koyan c¢aligmalar da mevcuttur (15). Bildigimiz kadarty-
la, anti-kanser (10, 16-20) ozelligi lizerine de ¢alismalar
yapilmistir. Bununla birlikte malign melanoma hiicre hatt
iizerine yapilmis sadece bir ¢aligmaya rastladik (10). Bu
calismada da Rheum ribes L., fraksiyonlarina ayrilmayip
bir biitiin halinde degerlendirilmistir.

Malign melanoma, cilt kanserinden 6liimlerin %75’ini tes-
kil etmektedir. Agresif lokal biiylime ve metastaz malign
melanomanin yaygin 6zellikleri olup nodal yayilimi olan
hastalarda bes yillik sagkalim orani yaklasik %36°dir ve
uzak metastazi olanlarda bu oran %5’e kadar diigmektedir
(21). Sagkalim oraninin diigiikliigii, etkin bir tedavinin ha-
len mevcut olmayisi nedeniyle malign melanoma ig¢in etkin
tedavi arayislari halen stirmektedir.

Bu calismada, Rheum ribes L.’nin kok, gdvde ve kabukla-
rinin ayr1 ayri ekstraktlarinin antioksidan o6zelliklerini ve
farkli konsantrasyonlarinin malign melanoma (B16F10)
hiicre hatt1 lizerindeki sitotoksik ve apoptotik etkinligini
aragtirmay1 amagladik.

GEREC VE YONTEM

Bitki Malzemeleri: Bu ¢alismada Rheum ribes L., taze
olarak Van ilinden toplanmistir. Bitki, {izerindeki toz kalin-
tilar1 su ile temizlenerek kokii, govdesi ve govdesinin yesil
kabuklar1 olmak iizere ii¢ kisma ayrilip ince dilimler hali-
ne getirildikten sonra 1 hafta boyunca goélgede kurutuldu.
Sahit numuneler Harran Universitesi herbaryumunda 5994
numarasi ile kaydedildi. Bitkinin kuru halde olan kok, gov-
de ve kabuklari ¢irpict ile kaba toz haline getirildi.

Ekstraktlarin Hazirlanmasi: Toz haline getirilen bitki
materyalleri %50 etanolde 24 saat kapali amber beherde
manyetik karistirict ile karistirildiktan sonra rotary evapo-
ratorde organik fazi ayrilarak, sonrasinda liyofilizatdrde su
faz1 ugurularak ekstrakte edildi.

Etken maddenin hazirlanmasi: Elde edilen bitki eks-
traktlari, farkli konsantrasyonlarda hazirlanmak igin 6nce
%0,1 DMSO (Dimetil Siilfoksit) ile ¢dziiliip stok soliisyo-
nu hazirlandiktan sonra PBS (Phosphate Buffered Saline)
ile seyreltildi.

Toplam Fenolik icerik Ol¢iimii: Rheum ribes L.’nin
toplam fenolik igerigini belirlemek igin Folin-Ciocalteu
yontemi (22) kullanildi. Filtrelenmis 50 pL numune ve
250 pL 0,2 N Folin-Ciocalteu reaktifi vortex ile karigtirildi
ve oda sicakliginda 5 dakika tutuldu. Daha sonra 200 pL
0,7 mol/L Na,CO, ile karigtirldi. Oda sicakliginda 2 saat
inkiibasyondan sonra, reaksiyon karisiminin absorbansi,
bir spektrofotometre (Varioskan Flash Multimode Reader,
Thermo Scientific, ABD) kullanilarak bir kore karst 760
nm’de Olciildii. Kalibrasyon egrisini ¢gizmek icin standart
olarak gallik asit (0-300 mg/L) kullanilmistir. Hesaplama-
larda {i¢ Ol¢iimiin ortalamasi kullanilmistir ve toplam fe-
nolik icerik, pg/mL gallik asit esdegerleri cinsinden ifade
edilmistir.

Toplam Flavonoid icerik Ol¢iimii: Rheum ribes L. or-
neklerinin toplam flavonoid igerigi, Zhishen vd. tarafindan
gelistirilen kolorimetrik test yontemine gore belirlenmistir
(23). Filtrelenmis 50 uL numune 250 pL distile su ve 15
uL %5 NaNO, ¢ozeltisi ile karistirildi. 6 dakika sonra 30
uL %10 AICI, ¢ozeltisi, daha sonra 100 pL 1 mol/L NaOH
ilave edildi ve ¢ozelti, 5 dakika daha oda sicakliginda in-
kiibe edildi. Reaksiyon karigimi iyice karigtirildi ve kirmi-
z1 renkli flavonoid-aliiminyum kompleksinin yogunlugu,
bir spektrofotometre (Varioskan Flash Multimode Reader,
Thermo Scientific, ABD) kullanilarak 510 nm’de 6l¢iildii.
5 ila 50 mg/L’lik bir konsantrasyon araliginda standart bir
kuersetin egrisi ¢izildi. Toplam flavonoid igerigi, pg/mL
kuersetin esdegeri olarak ifade edildi.

Toplam Antioksidan Kapasite Ol¢iimii: Erel vd. (24) ge-
listirdigi yonteme gore yapildi. Prensip, ekstrakttaki anti-
oksidanlarin koyu mavi yesil renkli ABTS radikalini, renk-
siz ABTS formuna indirgemesi esasina dayanir. Standart
olarak 1 mM troloks kullanilip, ekstraktlar i¢in sonuglar
mM troloks esdegeri olarak ifade edildi.

Hiicre hattinin Hazirlanmasi: B16F10 hiicre hattin1 ¢o-
galtmak icin D’MEM’e (Dulbecco’s Modified Eagle Medi-
um) FBS %10 (Fetal Bovine Serum) ve P/S %1 (penisilin
100 U/mL ve streptomisin 100 U/mL) eklenen vasat kul-
lanildi. Hiicreler %5 CO,, %95 nem ve 37°C’de sicaklik
ortaminda inkiibatérde tutuldu. Hiicreler konfliie olduktan
sonra tripsinizasyonla hasat edilip etken madde uygulana-
cak 96’lik ve 6’lik platelere ekildi. 96’11k platelerde her ku-
yucuga 10x10? hiicre, 6’lik platelerde her kuyucuga 10x10°
hiicre ekilip 24 saat inkiibe edildi. Hiicre canlilig1 tripan
mavisi ile kontrol edildi ve canliligin %95’in lizerinde ol-
dugu goriilerek deneylere devam edildi.

Sitotoksisite Analizi: Farkli konsantrasyonlardaki eks-
traktlar 96’lik platelerde ekili olan B16F10 hiicre hatti
iizerinde tigerli tekrar olacak sekilde ve 24 saat siireyle uy-
guland1. Negatif kontrol olarak, tedavi yapilan kuyucuklar-
daki en ytiksek diizeye esit konsantrasyonda (%0,1) DMSO
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eklendi. Ekstraktlarla tedaviden sonra her kuyucuga 5 pg/
mL konsantrasyondaki MTT den [3-(4,5-diMetilTiyazol-
2-il)-2,5-difenil Tetrazolyum bromiir] 20 pL eklenerek 4
saat siireyle 37°C’de karanlikta inkiibe edildikten sonra ku-
yucuklardaki i¢erik dokiildii. Daha sonra her kuyucuga 150
pL DMSO eklenerek oda sicakliginda ve calkalayicida 20
dk calkalanmaya birakildi. Ardindan spektrofotometreyle
470 nm’de (Varioskan LUX Multimode Microplate Rea-
der- Thermo Fisher Scientific) absorbans dl¢timii yapildi.

Apoptozis Tayini: 200 pg/ml ve alt1 konsantrasyonlardaki
ekstraktlar 6’lik platelerde ekili olan B16F10 hiicre hatti
lizerinde 24 saat siireyle uygulandiktan sonra apoptotik
hiicre oranlarinin mikroskobik tespiti i¢cin Akridin Oranj—
Etidyum Bromit ikili boyama yontemi kullanildi. Hiicre
incelemesi floresan mikroskop (Leica DM 1000, Solms,
Germany) altinda gergeklestirildi. Her konsantrasyon igin
test ti¢ tekrarli yapildi.

istatistiksel Analiz

Tim analizler {i¢ tekrarli olarak gerceklestirilmistir. Veri-
ler ortalama + SD olarak ifade edildi. Grafiksel degerlen-
dirmeler ve IC, degerlerinin hesaplanmasi igin Microsoft
Excel 2010 (Roselle, IL, ABD) programi kullaniimistir.
Coklu gruplarin karsilastirilmasinda tek yonliit ANOVA,
post hoc analizinde Tukey testi kullanilmisgtir.

Etik Durum

Calismamiz herhangi bir insan veya hayvan iizerinde veya
onlarin biyolojik materyalleri kullanilarak yapilmis olma-
dig1; sadece satin alinan diinyaca kabul gormiis kurulus-
larin standardize ettigi hiicre serileri kapsamindaki hiicre
serisi lizerinde yapilmig in vitro laboratuvar ¢alismasi ol-
dugundan herhangi bir etik kurul iznine gerek duyulma-
mistir.

BULGULAR

Total Fenolik ve Flavonoid Aktivite: Rheum ribes L.’nin
farkli kisimlariin %350 etanolik ektraktlari, katesin ve
gallik asit’e kiyasla onemli dl¢lide fenolik ve flavono-
id aktivite gostermistir. Fenolik aktivite diizeyi 200 pg/
mL konsantrasyonda gévde, kabuk ve kok i¢in sirasiyla
53,74+3,56, 57,16+£3,97 ve 69,494+4,17 pg GAE (Gallik
Asit Esdegeri)/mL idi. Flavonoid aktivite diizeyi de 200
pg/mL konsantrasyonda govde, kabuk ve kok igin sirastyla
76,55+5,72, 83,80+4,29 ve 99,11+6,85 pug KE (Kuersetin
Esdegeri)/mL idi. Rheum ribes L. nin govde, kabuk ve kok
ekstraktlarinin total fenolik ve flavonoid aktivite 6l¢lim so-
nuglari Sekil 1 ve Sekil 2°de goriilmektedir.

Total Antioksidan Kapasite: Total antioksidan kapasite
200 pg/mL konsantrasyonda govde, kabuk ve kok i¢in si-
rastyla 1,10+0,06, 1,29+0,02 ve 1,48+0,07 mmol troloks/L
idi (Sekil 3).

Hiicre Canlilik Orani: MTT ile yapilan canlilik testinde
Rheum ribes L. nin fraksiyonlar1 arasinda en yliksek oran-
da fenolik ve flavonoid icerige sahip olan kok ekstrakti-
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nin diisiik dozlarda (15 pg/mL) hiicre canliliginda hafif
bir artisa, yiiksek dozlarda ciddi diizeyde canlilik azalisina
neden oldugu; bir tepe noktasindan sonra da bu etkinlikte
hafif bir azalmaya dogru bir gidis oldugu saptandi. Govde,
kabuk ve kok ekstraktlarinin 500 pg/mL konsantrasyon-
da hiicre canliligini sirastyla %85,01+7,20, %65,01+£7,53
ve %38,08+5,88 diizeyine kadar diisiirdiikleri saptandi
(p<0,001) (Sekil 4) (Tablo). Kok ekstrakti i¢in IC, degeri
61 pg/mL olarak saptandi. Calismas: yapilan konsantras-
yonlarda kontrole kiyasla sitotoksisite etkinlik farki kok
icin 62 pg/mL’den itibaren (p<0,001) istatistiki olarak be-
lirginlik g6zlenirken, kabuk i¢in 125 pg/mL’den (p=0,002)
itibaren belirginlik saptanmigtir. Gévdede ise kontrole ki-
yasla farklilik saptanmamistir (Sekil 4).

AO/EB yontemiyle yapilan incelemede Rheum ribes
L.nin govde, kabuk ve kok ekstraktlarmin 200 pg/mL
konsantrasyonda B16F10 malign melanoma hiicre hattin-
da hiicre canliligini sirasiyla %69,16+3,50, %57,14+4,14
ve %40,24+3,57 diizeyine kadar diislirdiigii saptandi
(p<0,001) (Sekil 5) (Tablo 1). Kok ekstrakti igin IC, de-
gerinin 188 pg/mL oldugu saptanmistir. Calismasi yapilan
konsantrasyonlarda kontrole kiyasla apoptozis etkinlik far-
k1 kok i¢in 50 pg/mL’den itibaren (p=0,001) istatistiki ola-
rak belirginlik gozlenirken, kabuk ve govde i¢in 100 pg/
mL’den (p<0,001) itibaren belirginlik saptanmistir (Sekil
5).

TARTISMA

Bu calismada Rheum ribes L. 'nin gesitli kisim ekstraktlari-
nin farkli diizeyde polifenolik i¢erige sahip oldugu ve anti-
kanser etkinliklerinin de farkli oldugu saptandi.

Onceki calismalarda Rheum ribes L.’nin kok ve govdesi-
nin fenolik ve flavonoid aktivitesinin 6l¢iimi yapilmis ve
kok ekstraktinda bu igerigin daha yiiksek diizeyde oldu-
gu, bununla orantili olarak antioksidan kapasitenin de kok
ekstraktinda daha yiiksek oldugu saptanmistir (6,12). Poli-
fenol icerikle orantili olarak antioksidan aktivitenin arttigt
bilinmektedir (25-27). Bununla uyumlu olarak biz de ¢alis-
mamizda bu bulgulari teyit ettik (Sekil 1-3).

Kanser hiicrelerinin bazal redoks seviyeleri normal hiicre-
lerden farklidir. Kanser hiicrelerinde daha yliksek seviye-
lerde serbest metal iyonlar1 ve daha yiiksek endojen ROS

Total Fenolik icerik
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Sekil 1. Rheum ribes L.'nin farkli kisim ekstraktlarinin Total Fenolik
icerik duizeyleri
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Sekil 3. Rheum ribes L.'nin farkh kisim ekstraktlarinin Total Antiok-
sidan Kapasite diizeyleri

iretimleri, onlar1 oksidan sitotoksisiteye neden olan fito-
kimyasallara daha duyarl hale getirir (28). Bu baglamda
bir¢cok medikal ilag ROS iiretebilme potansiyeli ile orantili
olarak antikanser etkinlik gostermektedir (29).

Rheum ribes L., antioksidan etkinliginin yanisira antikan-
ser Ozellik de gostermistir (Sekil 4,5). Bu baglamda antiok-
sidan aktivitesi iyi tanimlanmis fitokimyasallarin yiiksek
dozlarda ve demir, bakir gibi metal iyonlarinin varligi gibi
belirli kosullar altinda pro-oksidasyon aktivite de goste-
rebildikleri ortaya konmustur (30,31). Bu agidan bakildi-
ginda Rheum ribes L.’nin antikanser 6zelliginin, icerdigi
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140
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Sekil 4. Rheum ribes L.'nin farkh kisim ekstraktlarinin B16F10 hticre
hatti Uzerinde 24 saat uygulandiktan sonra sitotoksik etkinliginin
MTT yontemi ile degerlendirilmesi. Kontrole kiyasla sitotoksisite
etkinlik farki kok icin 62 pg/mL’den itibaren (p<0,001) istatistiki
olarak belirginlik gézlenirken, kabuk icin 125 pg/mL’den (p=0,002)
itibaren belirginlik saptanmistir. Gévdede ise kontrole kiyasla fark-
lilik saptanmamustir.
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Sekil 5. Rheum ribes L.'nin farkl kisim ekstraktlarinin B16F10 hiicre
hatti Gzerinde 24 saat uygulandiktan sonra apoptotik etkinliginin
Akridin Oranj - Etidyum bromit boyalari ile floresan mikroskopta
degerlendirilmesi. Kontrole kiyasla apoptozis etkinlik farki kok icin
50 pg/mL’den itibaren (p=0,001) istatistiki olarak belirginlik g6zle-
nirken, kabuk ve gévde icin 100 ug/mL’den (p<0,001) itibaren be-
lirginlik saptanmustir.

antioksidan polifenollerin yiliksek konsantrasyonda pro-
oksidan aktivite gostermesine bagli gibi goriinmektedir.

Rheum ribes L.’nin anti-kanser (10,16-20) etkinligi iizerine
bazi ¢aligmalar yapilmistir. Esmaeilbeig vd.’nin (16) yap-
t181 calismada Rheum ribes L.’nin K-562 (Kronik miyelo-
jen 16semi) hiicre hatti lizerinde antikanser etkinligi (IC,:
115 pg/mL) saptanmustir. Ayrica Sardari vd. Rheum ribes
L. ekstraktin1 malign melanoma A375 hiicre hatt1 tizerin-
de denemis ve IC_: 21,3 ug/mL olarak bulmuslardir (10).
Abudayyak vd. Rheum Ribes L’nin hepatoselliiler kanser
hiicre hatti tlizerinde IC,, degerini 14.29-31.94 mg/mL
olarak saptamiglardir. Keser vd. ise insan meme kanseri
(MCF-7), kolon kanseri (HCT-116), over kanseri (A2780)
ve prostat kanseri (PC-3) hiicre hatlar1 iizerinde sitotok-
sik etkinligini saptamiglardir. Bu ¢alismalar Rheum ribes
L.’nin antikanser etkinligi agisindan bizim bulgularimizi
teyit etmektedir. Bununla birlikte Sardari vd. (10)’nin yap-
t181 caligmada Rheum ribes L., fraksiyonlarina ayrilmayip
bir biitiin halinde degerlendirilmistir. Bizim c¢alismamiz-
da buna ek olarak Rheum ribes L.’nin kok ekstraktlarmin
govde ve kabuk ekstraktlarina kiyasla malign melanoma
hiicreleri iizerinde istatistiksel olarak daha yiiksek sitotok-
sik ve apoptotik etkinlik gdsterdigi saptanmistir (p<0,001)
(Tablo).

Tablo. Rheum ribes L.'nin farkli kisim ekstraktlarinin B16F10 hucre hatti
Uzerine MTT yOntemiyle sitotoksisite ve AO-EB yontemiyle apoptozis
oranlarinin karsilastiriimasi.

MTT (% Canhilik Orani) AO-EB (%Canhlik Orani)
250 ug/mL 200 pg/mL
Govde 87,41+6,5 69,16£3,50
Kabuk 67,54+4,5 ¢ 57,14+4,14"%
Kok 12,43+4,3 * 40,24+3,57 *

Veriler kontrole kiyasla ortalama + SS olarak ifade edilmis ve gruplar arasi
fark ANOVA testiyle degerlendirilmistir.

*:p<0,001 kabuk ve govdeye kiyasla, Q:p<0,01 gévdeye kiyasla, ¥: p<
0,001 govdeye kiyasla.
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Bundan sonraki hedefimiz Rheum ribes L. kok ekstraktinin
icerik analizini yapmak, anti-kanser etki mekanizmasini ve
kanser hiicre hatlarina kiyasla normal insan hiicre hatlarina
ne denli etki ettigini aydinlatmaya ¢aligmak olacaktir.

SONUC

Elde edilen sonuglar, dnceki ¢aligmalarla uyumlu olarak
Rheum ribes L. nin antikanser etkinliginin varligini orta-
ya koymaktadir. Bu sonuglar dogrultusunda Rheum ribes
L.’nin anti-kanser ila¢ iiretiminde kullanilabilecegi timit
edilebilir. Bununla birlikte bitkinin kok ekstraktinin, govde
ve kabuk kismina kiyasla daha etkili oldugu goriinmekte-
dir. Bundan sonra, Rheum ribes L. ile ilgili yapilacak anti-
kanser etkinlik ¢alismalarinda bitkinin kok kismina odak-
lanilmasinin daha uygun olacagi kanaatine varilmistir.

Cikar Catismasi: Yazarlar, aralarinda ¢ikar ¢atigmasi ol-
madigini beyan ederler.

Maddi Destek: Hicbir kurulus tarafindan maddi destek
alimmamuistir.
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Endoskopik transsfenoidal hipofiz cerrahisi strastnda hemodinamik
instabilite prevalanst ve risk faktorleri: retrospektif bir analiz
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ABSTRACT

Background: Intraoperative hemodynamic instability in patients
undergoing endoscopic transsphenoidal pituitary surgery (ETSS)
for pituitary adenoma may lead to significant complications. We
aimed to investigate the prevalence of hemodynamic instability
and its associated risk factors in these patients.

Material and Method: This retrospective study included
patients who underwent ETSS at Ankara Numune Training
and Research Hospital between 14 January 2010 and 20 March
2014. Intraoperatively occurring episodes of bradycardia,
hypotension, and hypertension were recorded. Distribution of
hemodynamic instability was determined based on age groups,
ASA class, tumor type, and anesthesia method.

Results: A total of 323 patients met the study criteria. Mean
age of the patients was 46.88 + 13.91 years and 54.5% were
female. Intraoperative bradycardia was detected in 137 patients
(42.41%), hypotension in 57 patients (17.65%), and hypertension
in five patients (1.55%). Hemodynamic instability occurred
in all of the patients over the age of 51. Patients classified as
ASA III were more likely to have hemodynamic instability than
patients with ASA I and ASA II (P<0.05). All 18 patients who
were transferred to intensive care unit were in the age group
of 61 years and over. The rate of hemodynamic instability was
higher in patients with non-functioning tumor compared to that
in patients with functioning tumors.

Conclusion: The rate of hemodynamic instability during ETSS is
higher in the elderly, ASA III class and non-functioning tumors.
These patients need a carefully planned anesthetic management.

Keywords: Endoscopic transsphenoidal pituitary surgery,
pituitary adenoma, anesthesia, hemodynamic instability

0z

Amac: Hipofiz adenomu i¢in endoskopik transsfenoidal hipofiz
cerrahisi geciren hastalarda intraoperatif donemde ortaya cikan
hemodinamik instabilite 6nemli komplikasyonlara yol agabilir.
Bizim amacimiz bu hastalarda hemodinamik instabilitenin
prevalansini ve onunla iliskili risk faktorlerini arastirmaktir.

Gerec ve Yontem: Endoskopik transsfenoidal hipofiz cerrahisi
geciren hastalarda intraoperatif donemde ortaya ¢ikan bradikardi,
hipotansiyon ve hipertansiyon kaydedildi. Yas gruplari, ASA
sinifi, timor tipi ve anestezi metoduna goére hemodinamik
instabilite dagilimi belirlendi.

Bulgular: Toplam 323 hasta ¢alisma kriterlerini karsiladi.
Ortalama yas 46,88+13,91 ve %54,5’1 kadin cinsiyette idi.
Intraoperatifdonemde 137 hastadabradikardi (%42.41),57 hastada
hipotansiyon (%17,65) ve 5 hastada hipertansiyon (%1,55) tespit
edildi, 51 yasin tlizerindeki hastalarin tamaminda hemodinamik
instabilite goriildii. ASA III olarak siniflandirilan hastalarda ASA
I ve ASA II’'ye gore daha fazla oranda hemodinamik instabilite
goriildii (p<0.05). Postoperatif donemde yogun bakima transport
edilen 18 hastanin tamami 61 yas ve iizeri hasta grubunda idi.
Non-functioning tiimdr olan hastalarda functioning tiimdre sahip
olanlara gore hemodinamik instabilite oran1 daha yiiksekti.

Sonug: ETSS sirasinda hemodinamik instabilite oran1 yaslilarda,
ASA TII sinifinda ve galigmayan timorlerde daha yiiksektir. Bu
hastalar dikkatle planlanmis bir anestezi yonetimine ihtiyag duyar.

Anahtar Kelimeler: Endoskopik transsfenoidal hipofiz cerrahisi,
hipofiz adenomu, anestezi, hemodinamik instabilite
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INTRODUCTION

Maintaining the heart rate and blood pressure within nor-
mal limits is very critical to provide an adequate tissue per-
fusion. Abnormal excursions of heart rate and blood pres-
sure lead to the clinical condition called as hemodynamic
instability. If perioperatively emerging hemodynamic ins-
tability is severe and long-lasting, it may cause significant
complications such as myocardial ischemia, cerebrovascu-
lar events, and acute kidney injury (1-4). A number of fac-
tors trigger hemodynamic instability during ETSS perfor-
med for pituitary adenomas. Bradycardia and arterial blood
pressure changes may occur via trigemino-cardiac reflex
during transsphenoidal surgery. Trigemino-cardiac reflex
results from stimulation of trigeminal nerve receptors in
the nose, and trigeminal ganglion and its roots (5,6). This
reflex was reported in 10% of patients undergoing transs-
phenoidal surgery for pituitary adenomas (7).

Patients scheduled for ETSS may have comorbidities such
as diabetes mellitus, hypertension, coronary artery disease,
cardiomyopathy, and hyperthyroidism, which contribute to
perioperative hemodynamic instability. If a patient has a
functioning pituitary adenoma, several symptoms exist due
to hormone excess. For example, the prevalence of clini-
cal hypertension is 50% in patients with acromegaly, and
it resolves markedly after ETSS (8.,9). Eighty percent of
patients with Cushing’s disease have hypertension. Thyrot-
ropic adenoma may cause pituitary hyperthyroidism. Fai-
lure to normalize thyroid functions preoperative may lead
to perioperative hemodynamic instability (10).

Advanced age may pose an important risk for perioperative
hemodynamic instability. Elderly patients who underwent
ETSS for nonfunctioning pituitary adenoma were reported
to be more likely to have elevated blood pressure than that
in their younger counterparts (11).

As performed in nasal region, ETSS elicits intense pain.
Unless adequately deep anesthesia is established, severe
pain leads to blood pressure elevation. Since it is very im-
portant to ensure and maintain an appropriate field of sur-
gical vision, any blood pressure elevation that can increase
bleeding should not be allowed. Nevertheless, a very deep
anesthetic due to concern about the occurrence of pain and
awareness causes bradycardia and hypotension. While the
rate of tachycardia was high in patients who received se-
voflurane through inhalation anesthesia, bradycardia was
more common in patients who were administered propo-
fol by total intravenous anesthesia (12). Another cause of
hypotension in the perioperative period is hypovolemia (1).

There are limited number of large-scale clinical studies re-
garding hemodynamic alterations emerged during ETSS.
This study aimed to investigate the prevalence of hemody-
namic instability and its associated risk factors in patients
who underwent ETSS for pituitary adenoma in a time-peri-
od of more than four years in a tertiary care hospital.
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MATERIAL AND METHOD

The data of patients who underwent ETSS in our hospi-
tal were obtained from medical records. Their age, gender,
ASA (American Society of Anesthesiologists class score),
and accompanying diseases were recorded. Pituitary tu-
mors were classified as functioning and nonfunctioning.
Duration of the surgery, anesthesia methods, and muscle
relaxants were recorded. Intraoperatively, bradycardia (he-
art rate<50 beat/min), hypotension (an episode of a mean
arterial pressure of <50 mmHg) or hypertension (systolic
pressure>160 mmHg) were identified (13,14). It was deter-
mined whether patients were transferred into the intensive
care unit in the postoperative period.

All patients electively underwent a standard ETSS. The pa-
tients were in the supine position, and pituitary tumor was
removed with a surgical microscope. Patients were fasted
for at least 6 hours preoperatively per standard anesthe-
sia protocol in our hospital. Premedication was performed
with intramuscular midazolam. Intraoperative monitoring
was performed through electrocardiogram, heart rate, pul-
se oximetry, end-tidal concentration of carbon dioxide,
and continuous monitoring of arterial blood pressure with
indwelling radial artery catheter. Anesthesia was induced
with propofol (0.5-3 mg/kg) and fentanyl (1-2 pg/kg) fol-
lowed by muscle relaxation with vecuronium (0.15 mg/
kg) or rocuronium (0.6 mg/kg). After the trachea was in-
tubated, mechanical ventilation was initiated with air and
oxygen mixture (FiO2 of 0.3-0.5). Maintenance anesthe-
sia was established with sevoflurane (1%-3%) and remi-
fentanil (0.1 to 0.2 pg/kg/min) or with total intravenous
anesthesia (TIVA) protocol (propofol 4-12 mg/kg/h and
remifentanil 0.1-2 pg/kg/min). The choice of muscle rela-
xants and the agents used for maintaining anesthesia was in
anesthesiologist’s discretion. The patients who had clinical
deterioration such as requiring continuous monitoring and
respiratory or cardiovascular support, or neurologic defi-
cits were transferred to the intensive care unit.

Statistical Analysis

Data analysis was made through SPSS v. 19.0 for Windows
(SPSS, Inc., Chicago, IL, USA). statistical package softwa-
re. The Kolmogorov-Smirnov test was used to determine
the distribution of variables. Categorical comparisons were
made using Pearson Chi-Square, Fisher Chi-Square, or Ya-
tes Chi-Square tests. Intergroup parametric variables were
compared with Student’s t-test. Non-parametric variables
were compared with the U-test. An overall 5% Type-I error
level was used to infer statistical significant difference.

Ethical Declaration

This study was planned as a retrospective cross-sectional
study. It was approved by the local ethics committee (App-
roval Number is 20796219/ E-14-219) and conducted in
accordance with the ethical principles described by the
Declaration of Helsinki.
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RESULTS

A total of 323 patients met the study criteria and included
to the statistical analyses. Table 1 shows patient characte-
ristics. Mean age of the patients was 46.88 + 13.91 years
and 54.5% were female. Over half of patients (52.9%) were
ASA class II, and 26.9% had systemic comorbidity. The
rate of patients with non-functioning tumors was 53.3%.
Intraoperative data are presented in Table 2.

Table 1. Patient characteristics

n %
Age
21-30 35 10.8
31-40 89 276
41-50 83 25.7
51-60 70 21.7
61 and over 46 14.2
Gender
Male 147 455
Female 176 54.5
ASA
ASA | 89 27.6
ASA Il 171 529
ASAIN 63 19.5
ASA IV -
Comorbid disease
Cardiovascular 34 10.5
Respiratory 43 13.3
Endocrine 68 21.1
Comorbid diseases related to multiple 87 26.9
systems
Pituitary tumor
Functioning 151 46.7
Non-functioning 172 53.3

Table 2. Distribution of patients by surgery time, anesthesia
method, and muscle relaxant agent

n %

Surgery time

0-2 Saat 52 16.1

2-3 Saat 197 61.0

3-4 Saat 74 229
Anesthesia methods

Sevoflurane 127 39.3

TIVA 196 60.7
Muscle relaxant agents

Vecuronium 78 241

Rocuronium 245 759

The mean duration of anesthesia and surgery was 114.52
+ 23.03 min and 97.00 + 23:49 min, respectively. Mainte-
nance anesthesia was established with TIVA in 60.7% of
patients and with sevoflurane in 39.3%. Rocuronium was
administered as neuromuscular blocking agents in 75.9%
of patients and vecuronium in 24.1% of patients. Functi-
oning tumor was more likely to be detected >61-year-old
age group than that in other age groups (Table 3).

Table 3. Distribution of tumortypes by age groups
Non-
Functioning functioning b

Age group n % n % value
21-30 years 22 14.6 13 7.6

31-40 years 48 31.8 41 23.8

41-50 years 51 33.8 32 18.6 <0.001
51-60 years 19 12.6 51 29.7

>60 years 11 7.3 35 20.3

Statistically significant difference existed in the distributi-
on of functioning and non-functioning tumors among dif-
ferent age groups (p<0.001). While 33% of patients with
functioning tumors were in 41-51 years’ age group, 29.7%
of those with non-functioning tumors were in 52-62 years’
age group. Comparison of tumor types between sexes sho-
wed a statistically significant difference (p<0.05). While
58.5% of women had functioning tumor, 67.3% of male
patients were detected to have non-functioning tumor.

Intraoperative bradycardia was detected in 137 pati-
ents (42.41%), hypotension in 57 patients (17.65%), and
hypertension in five patients (1.55%). The distribution of
hemodynamic instability by age groups, ASA class, tu-
mor type, and anesthetic method was shown in Table 4.
Hemodynamic instability occurred in all of the patients
over the age of 51. Bradycardia was detected in 60% and
hypotension in 40% of patients who were in 51-60 years’
age group. In patients who were in >61-years’ age group,
63.1% had hypotension and 36.9% had bradycardia. Pa-
tients classified as ASA III were more likely to have he-
modynamic instability than patients with ASA I and ASA
II (p<0.05). In patients with functioning tumor, 39.7% had
bradycardia, 7.2% had hypotension, and 3.3% had hyper-
tension. On the other hand, 44.7% of patients with non-
functioning tumor had bradycardia and 26.7% had hypo-
tension. Patients with functioning and non-functioning
tumors significantly differed in terms of hemodynamic
instability (p<0.05). Bradycardia was observed in 51.1%,
hypotension in 22.8%, and hypertension in 3.9% of the
patients who were administered sevoflurane. On the other
hand, bradycardia and hypotension occurred in respecti-
vely 36.7% and 14.2% of the patients who received TIVA.
The rates of hemodynamic instability were significantly
different between patients who received sevoflurane and
TIVA (p<0.05), (Table 4).
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Table 4. Distribution of hemodynamic instability by age groups,
ASA class, tumor type, and anesthesia method

Bradycardia @ Hypotension = Hypertension

n % n % n %
Age
21-30years (n=35) | 8 22.8 0 0 5 14.2
31-40years (n=89) | 43 48.3 0 0 0 0
41-50 years 27 325 0 0 0 0
(n=83)
51-60years (n=70) | 42 60.0 28 40.0 0 0
>60 years (n=46) 17 36.9 29 63.1 0 0
ASA
ASA | (n=89) 25 28.0 S S 5 5.6
ASAIl (n=171) 78 45.6 28 16.3 o =
ASA Il (n=63) 34 53.9 29 46.0 o o
ASA IV (n=0) - - . - } }
Tumor type
Functioning 60 39.7 11 7.2 5 33
(n=151)
Non-functioning | 77 44.7 46 267 | - -
(n=172)
Anesthesia method
Sevoflurane 65 51.1 29 228 39 100,0
(n=127)
TIVA (n=196) 72 36.7 28 14.2 = =

Eighteen patients were transferred to intensive care unit in
the postoperative period. All these patients were in the age
group of 61 years and over. No need for intensive care was
determined in patients below the age of 61. Eleven pati-
ents (17.4%) in ASA III class and seven patients (7.8%)
in ASA 1II class were transferred to the intensive care unit.
Neither tumor type nor anesthetic method altered the need
for intensive care. All patients were extubated in the ope-
rating room after the completion of surgery. None of the
patients who were transported to the intensive care unit
were intubated. Sedation was not required for patients in
the postoperative period. None of the patients had clinical
situations associated with hemodynamic instability such as
myocardial infarction, cerebrovascular accident or acute
renal failure.

DISCUSSION

The rate of bradycardia, hypotension, and hypertension du-
ring ETSS was 42.41%, 17.65%, and 1.55%, respectively
among patients in our study. Hemodynamic instability de-
veloped more common in elderly than in young patients,
and postoperative intensive care was only required in older
patients. This study demonstrated the importance of anest-
hesia management for ETSS in elderly patients. Comorbid
diseases and invasiveness of surgical procedure is associa-
ted with mortality in patients with advanced age (15). The
potency of anesthetic drugs increases in the elderly. Mini-
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mum alveolar concentration value of volatile anesthetics
decreases with increasing age and elicits hemodynamic
effects at higher doses (16). Administration of propofol is
more likely to cause hypotension in the elderly than in yo-
unger patients (17). Older people are more susceptible to
opioids than young people (18). In our study, we thought
that the higher intraoperative occurrence of hypotension
and bradycardia in the elderly patients resulted from the
fact that the elderly are more sensitive to anesthetics. Intra-
operative hypotension, even for a short time, is associated
with poor perioperative outcomes (19). Therefore, doses
of anesthetics should be carefully adjusted in elderly pati-
ents. Elderly population was associated with increased risk
of postoperative residual neuromuscular blockade due to
administration of either vecuronium or rocuronium. There-
fore, postoperative muscle weakness, airway obstruction,
and hypoxemia are more common in the elderly than yo-
ung patients (20).

Reich et al. showed that hypotension that occurred after
induction of anesthesia was associated with ASA III-IV
class, having the age over 50, and administration of hig-
her doses of propofol and fentanyl. The authors reported
the incidence of hypotension as 7.7% and 12.6% of pati-
ents with ASA I-II class and ASA III-IV class, respecti-
vely (21). Consistently, we also detected higher prevalance
of hemodynamic instability in patients with ASA III class
than that in patients with ASA I-II class.

Hypertension and ischemic heart disease are more com-
mon than normal population in patients who have pituitary
tumor leading to Cushing’s disease secondary to ACTH
hypersecretion. In fact, these conditions constitute the ma-
jor reason for perioperative mortality. Activation of renin-
angiotensin-aldosterone system cause increased blood vo-
lume and hypertension in 80% of patients with Cushing’s
disease (22,23). We found a higher incidence of intraopera-
tive hypertension in patients with functioning tumors. Non-
functioning tumors, i.e. tumors that do not secrete hormo-
nes, often lead to panhypopituitarism due to mass effect.
Thyroid hormone and glucocorticoid replacement might be
necessary in these patients preoperatively. They also tend
to intraoperative hypotension due to increased sensitivity
to general anesthetic agents (22-25). In our study, intraope-
rative hypotension and bradycardia were more common in
patients with non-functioning tumors.

Due to the long duration of neurological surgery, compli-
cations such as meningitis, extracranial infection and pul-
monary embolism may occur. Korinek et al reported that
the risk of meningitis was a 70% increase if the duration of
neurological surgery was longer than 4 hours (26). In our
study, no operation lasted longer than 4 hours.

The major limitation of our study is that retrospective de-
sign does not allow us to investigate the mechanisms that
mainly trigger hemodynamic instability. In addition, data
on prevalence of trigeminocardiac reflex, volume status,
and doses of anesthetic agents were not collected. Further
prospective studies should be warranted in this manner.
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In conclusion, we found a higher prevalence of intraope-
rative hemodynamic instability in elderly patients who
underwent ETSS. While older patients required intensive
care postoperatively, no young patient needed intensive
care. Also, to have non-functioning tumor and to be in ASA
III class increased the risk of intraoperative hemodynamic
instability. Specific anesthesia protocols should be deve-
loped to reduce the risk of hemodynamic instability in the
patients scheduled for ETSS.
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ABSTRACT

Background: We aimed to evaluate the diagnostic capability of
endoscopic ultrasound elastography (EUS-EG) score and strain
ratio (SR) for differentiating benign pancreatic lesions from the
malign lesions

Material and Method: We retrospectively evaluated well collected
data of patients who undergone EUS-EG in a single center during
the period of January 2016-June 2019. Patients who had pancreatic
disorders were further evaluated for the study. The final diagnosis
of solid pancreatic lesions (SPL) was made by histopathologic
examination. Control group consisted of patients with chronic
pancreatitis (CP) who diagnosed according to Rosemont criteria.
Elastography was evaluated by a qualitative (elastography scores)
and a quantitative method SR.

Results: A total of 66 patients (42 (63.6%)female/24(63.6%)male)
with mean age of 58.88+15.32 (19- 80) were included in the study.
Thirty-eight patients had SLP, remain 28 patients were CP. In
SPL group, 32 (84.2%) had adenocarcinomas and 6 (15.8%) had
neuroendocrine tumors. Among 28 patients with benign pancreatic
lesions, 23 (82.1%) had CP while five (17.9%) had autoimmune
pancreatitis. Median SR values were significantly higher in patients
with SPL than those with CP (44.0 (10.0-110.0) vs 7.0 (2.6-
14.6), p<0.001). Elasticity scores were also significantly different
between patients with SLP and CP (p<0.001). Elasticity scores were
significantly different between adenocarcinomas and CP (p<0.001).
A 14 cut-off value of SR had 97% sensitive and 100% specificity
for SPL and receiver-operating characteristic curves showed an
area under the curve of 0.99.6. Likelihood Ratio test revealed that
SR appears as the best parameter in discrimination of lesion type
either as benign or malignant (X2 = 54.031, p<0.001).

Conclusion: Our study suggested that EUS-elastography and
SR scores are highly effective in differentiating malign-benign
pancreatitis lesions

Keywords: Chronic pancreatitis, endoscopic ultrasound,
elastography, solid pancreatic lesions, strain ratio

oz
Amagc: Endosonografik elastografi skoru (EUS-EG) ve sertlik

oraninin (strain ratio (SR)) benign ve malign pankreatik lezyonlarin
ayirict tanisindaki etkinligini degerlendirmeyi amacladik.

Gere¢ ve Yontem: Ocak 2016-Haziran 2019 doneminde tek
merkezde EUS-EG uygulanan hastalarin verileri retrospektif
olarak degerlendirildi. Caliymada kronik pankreatit tanist kesin
olan hastalarin endosonografik bulgulari ile solid pankreatik
lezyonlarin endosonografik bulgulari karsilastirildi. Solid pankreas
lezyonlarinin (SPL) kesin tanist histopatolojik inceleme ile konuldu.
Kontrol grubunda bias1 6nlemek igin Rosement A kriterlerini
karsilayan kronik pankreatitli (CP) hastalar degerlendirmeye alindi.
Rosement B-C degerlendirmeye almnmadi. Elastografi kalitatif
(elastografi skorlar1) ve kantitatif SR yontemi ile degerlendirildi.

Bulgular: Ortalama yas 58,8+15,3 (19-80) olan toplam 66 hasta
(42 (%63,6) kadin / 24 (%63,6) erkek) calismaya dahil edildi. Otuz
sekiz hastada SLP; 28 hastada CP vardi. SPL grubunda 32’sinde
(%84,2) adenokarsinom, 6’sinda (%15,8) noroendokrin timor
vardi. Benign pankreatik lezyonu olan 28 hastanin 23’tinde (%82,1)
CP, 5’inde (%17,9) otoimmiin pankreatit vardi. SPL’li hastalarda
medyan SR degerleri CP’li hastalardan anlamli olarak daha yiiksekti
(44,0 (10,0-110.0) ve 7,0 (2,6-14,6), p<0.001). Sertlik skorlar1 da
SLP ve CP’li hastalar arasinda anlamli olarak farkliyd: (p<0.001).
Elastikiyet skorlar1 adenokarsinom ve CP arasinda anlamli olarak
farkliydi (p<0.001). Sertlik skoru i¢in cut-off degeri 14 olarak
belirlendi, SPL ve alict isletim karakteristik egrileri i¢in %97
duyarli ve %100 6zgiilliige sahipti ve 0.99.6 egrisinin altinda bir
alan gosterdi. Likelihood Ratio test, benign ve malign lezyonlarin
ayurt edilmesinde en iyi parametrenin SR oldugunu géstermistir
(X?=54,031, p<0.001).

Sonu¢: Caligmamiz, EUS-EG ve SR skorlarinin malign ve benign
pankreatit lezyonlarini ayirmada oldukea etkin bir yontem oldugunu
gostermistir.

Anahtar Kelimeler: Endosonografik-elastografi, kronik pankreatit,
sertlik orani, solid pankreas lezyonlart
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% oo § Differentiating benign and malign pancreatic lesions with EUS elastography
INTRODUCTION MATERIAL AND METHOD

Endoscopic ultrasound (EUS) is currently thought of as the
reference method in detecting to solid pancreatic lesions; this
is particularly true for lesions measuring less than 2 ¢cm in
size (1). Although EUS has high specificity, its sensitivity is
somehow less, ranging between 87% to 100% among studi-
es. Moreover, EUS has a limited ability to differentiate be-
nign lesions from malignant ones. EUS guided fine needle
aspiration is used to provide a pathologic diagnosis for these
lesions. However, the sensitivity of EUS-FNA also suffers
from moderate sensitivity (78-94.3%) (2). Moreover, it is an
invasive method with attendant complications and cannot be
performed due to difficult locations of the target lesions. In
addition, sampling error is always a problem with EUS-FNA.
These shortcomings and limitations prompted the efforts to
devise a noninvasive, real-time method with relatively high
sensitivity and specificity to differentiate benign pancreatic
lesions from malignant lesions.

Elastography is a novel technique that is based on the prin-
ciple that benign and malignant lesions have distinct tissue
properties in terms of hardness and stiffness (3). While ma-
lignant lesions are more heterogenous and hard, benign le-
sions tend to be softer and more homogenous. Elastography
utilizes this innate feature of the lesions as applying pressure
on the target tissue and representing tissue strain response as
color-coded areas. However, this method is qualitative and is
subject to considerable intra and interobserver variability. To
overcome this subjectivity, a quantitative method, namely,
strain ratio (SR), was developed. This method, by the help
of dedicated software, compares the elasticity of a region of
interest to the surrounding healthy tissue. A more objective
technique so-called hue histogram further reduces subjecti-
vity with computer-assisted calculation of the strain patterns
(4). Nowadays, quantitative and qualitative elastography can
be used with EUS. Thus, elastography offers an opportunity
of noninvasively and accurately distinguishing benign from
malignant pancreatic lesions in addition to its role as a reli-
able guide to FNA. In a meta-analysis that involved studies
evaluating EUS-elastography in differentiating benign and
malignant pancreatic lesions, the authors found the sensiti-
vity and specificity of EUS elastography as 95% and 69%,
respectively (2). It appeared that owing to its high sensitivity,
EUS-elastography would be used to exclude malignancy and
thus avoid unnecessary biopsies and consequent complica-
tions. On the other hand, the specificity of the EUS elastog-
raphy was much lower than that of EUS-FNA.

Several studies to date assessed the diagnostic accuracy of
EUS elastography techniques in differentiating benign panc-
reatic lesions from malignant lesions (1,5-7). However, to
the best of our knowledge, the optimal cut-off values to dis-
tinguish malign and benign pancreas lesions have not been
determined yet. Thus, we aimed to evaluate the diagnostic
capability of EUS elastography along with strain ratio for
differentiating benign pancreatic lesions from the malignant
lesions and determined the optimal cut-off value to distingu-
ish malign and benign pancreatic lesions.

Patients and Design

This was a prospective chart review study in which patients
who underwent endosonographic elastography (EUS-EG) at
Kirikkale University Faculty of Medicine Hospital between
January 2016 and June 2019 were performed. The primary
objective of the study was the assessment of the ability of
EUS-EG in differentiating malign and benign pancreatic
lesions. Of all included patients (n=636), 186 patients had
CP, cystic and solid pancreatic lesions. The inclusion criteria
were as follows: (1) having a solid pancreatic lesion that is
diagnosed histopathologically based on the biopsy material
obtained by endosonographic fine needle aspiration or sur-
gery, (2) having chronic pancreatitis and fulfilling Rosemont
criteria of “consistent with chronic pancreatitis” assessed by
EUS. Exclusion criteria involved (1) having cystic pancre-
atic lesions and fulfilling Rosemont diagnostic criteria for
“suggestive for CP”” and “indeterminate for CP”. Flow-chart
of patient selection is depicted in Figure 1.

Ethical Declaration

Kirikkale University Faculty of Medicine Ethics Committee
approved the study protocol (Date: 07.08.2019, Ethics No:
2019.08.03).

Final Diagnoses of Chronic Pancreatitis and Malignant
Pancreatic Masses

The final diagnosis of solid pancreatic lesions was deter-
mined via pathologic evaluation of the biopsy specimens
that were obtained through EUS-FNA or surgery. Pancrea-
tic lesion biopsies were examined by the same pathologist.
Clinical history and medical records of the patients, along
with pancreatic imaging findings (computed tomography,

636 Pancreatobiliary EUS
procedures screened (between

Jan 2016 and Jun 2019) EXCLUDED
Missing data
—— Inadequate biopsy
resuits
Pancreas Divisum
186 patients with Choledocholitiazis

pancreaticlesions

EXCLUDED
) | Cystic lession
Rosemont B-C chronic
pancreatitits

66 patients
were included

38 patients solid

pancreaticlesions

28 patients Rosemont A
chronic pancreatitits
served as a controls

Figure 1. Flow Charts
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endosonography and ultrasound) were used to diagnose
chronic pancreatitis. Among the CP patients who under-
went EUS, each patient who met the Rosemont diagnostic
criteria for “consistent with chronic pancreatitis” were inc-
luded in the study as the control group. Patients meeting
the “suggestive for CP” or “indeterminate for CP”” was not
included to ascertain that we only recruited the patients
with definite chronic pancreatitis. Rosemont chronic panc-
reatitis criteria are shown in Tablel (8).

Table 1. Rosemont criteria for chronic pancreatitis

Major criteria | 1) Hyperechoic foci with shadowing (echogenic

A structure =2 mm length and width that shadow)

2) Lobularity with honeycombing (well circumscribed,
=5 mm structures with enchaining rim and
relatively echo pure center, contiguous =3 lobules)

3) Main pancreatic duct calculi (echogenic structure(s)
within main pancreatic duct with shadowing)

Major criterion
B

Honeycomb pattern of lobularity

Minor criteria | 1) Lobularity without honeycombing (noncontiguous
lobules)

2) Hyperechoic foci without shadowing

3) Cysts

4) Strands

5) Irregular pancreatic duct contour

6) Dilated side branches

7) Main pancreatic duct dilatation

8) Hyperechoic duct wall

Rosemont criteria denoting ’consistent with CP” is defi-
ned as (1) 1 major A criteria and >3 minor criteria, (2) 1
major A and major B criteria, or (3) 2 major A criteria.

Endoscopic Ultrasound and Evaluation of Elasticity
Endoscopic Ultrasound

All EUS procedures were performed by the same endos-
copist who had sufficient EUS-EG experience. EUS exa-
mination was performed by means of Pentax EG3830UT
linear echo-endoscope (HOYA Corporation, PENTAX Li-
fecare Division, Showanomori Technology Center, Tokyo,
Japan) connected to a Hitachi EUB-7000 HV ultrasound
unit (Hitachi Medical Systems, Tokyo, Japan), which con-
tain an elastography module. After identification of a solid
pancreatic lesion and/or Rosemont diagnostic criteria for
“consistent with chronic pancreatitis”, EUS-EG was per-
formed. The lesion was visualized in B-mode ultrasound,
and then elastography mode was utilized with color-coded
duplex features. B mode image at 7.5 MHz and an overlay
mode image with elastography color scale are demonstra-
ted simultaneously at the console.

Elastography Score and Strain Ratio

We evaluated elastic features of the pancreatic lesions by
means of a qualitative and a quantitative scoring system.
In the qualitative method, we adopted the “elasticity sco-
re” reported by Giovanni and colleague(9). In this scoring
system, Elastography score 1 (ES) represented normal tis-
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sue and used when homogeneous green area was seen, ES,
denoted inflammation or fibrosis and used when a hetero-
geneous green area was predominant, ES; denoted inde-
terminate for malignancy and used when a heterogeneous
blue dominant area was seen, ES, represented malignant
lesion and used when a homogeneous blue area was seen,
and ES, represented necrosis in an advanced malignant le-
sions and used when a mainly dark (blue) tissue with
areas of heterogeneous soft tissue (green, red) was seen.

The strain ratio method was used to evaluate the elasticity
of the tissues quantitatively. Perception depth and the en-
tire targeted area were set according to the lesion location
for strain ratio value. Since elastography strain values are
demonstrated corresponding to the adjacent tissue, which
operates as an inner reference norm, we accepted a ratio
of pattern to neighboring tissue of 1:1 in this study. The
strain ratio was measured when a steady image of at least 5
seconds course was attained for quantitative measurement
and final pattern description. Two distinct areas to the mass
lesion and/or chronic pancreatic tissue (B) and normal ad-
jacent tissue (A) were selected for quantitative elastograp-
hic measurement. To prevent selection bias of areas A and
B, each measurement of elasticity was repeated three times
in all patients. The mean value of three measurements was
accepted as the final strain ratio value. We used the rece-
iver-operating characteristic (ROC) curve to evaluate the
best possible cut-off value of strain ratio to differentiate
chronic pancreatitis lesions from neoplastic lesions.

Statistical Analysis

Chi-square test, Mann Whitney U test, and Kruskal Wallis
test were used to making comparisons of non-parametric
variables between the groups. In the comparisons of the
paired groups, the Chi-square test and Mann Whitney U
test were used. To evaluate differences between the groups
involving parametric data, the Independent Samples t-test
or One-Way Analysis of Variance (ANOVA) test were
used, and in the post-hoc comparisons, the Tukey Multiple
Comparisons test was used. ROC-Curve test was used to
determine the sensitivity and specificity of the study para-
meters, which could predict the diagnosis. Likelihood-Ra-
tio test was used to the variables for the prediction of the
“best” diagnostic variable. A p-value <0.05 was deemed
significant.

RESULTS

Patient Characteristics

A total of 66 patients, of whom 28 (42.4%) had chronic
pancreatitis, and 38 (57.3%) had a SPLs, were included
in the study. The majority of patients were male (63.6%).
There were significantly more female patients in the SPLs
group. The mean age of the patients with a SPL was signifi-
cantly higher than that of patients with a CP (64.7+11.1 vs.
46.1+13.7, p<0.001). Of all malignant SPLs, 32 (48.5%)
were adenocarcinomas, and 6 (9.1%) were neuroendocrine
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Table 2. Mean age, gender distribution, pancreatic mass localization, elasticity scores and strain rations in patients with malignant mass and chronic
pancreatitis
Chronic Malignant
Variable Total pancreatitis mass p
Age (year) 58.8+15.3 46.1+13.7 64.7+£11.1 <0.001*
Gender Male 42 (63.6%) 22 (33.3%) 20 (30.3%) 0.030%**
Female 24 (36.4%) 6(9.1%) 18 (27.3%)
Localization Head 20 (30.3%) 1(1.5%) 19 (28.8%) <0.0071%**
Body 9 (13.6%) 1(1.5%) 8(12.1%)
Tail 4(6.1%) 0 (0.0%) 4(6.1%)
Uncinat 7 (10.6%) 0 (0.0%) 7 (10.6%)
Diffuse 26 (39.4%) 26 (39.4%) 0 (0.0%)
Diagnotic methods EUS-FNA 39 (59.1%) 5 (7.6%) 34 (51.5%) <0.007***
Surgery 4 (6.1%) 0 (0.0%) 4 (6.1%)
EUS+Imaging+Laboratory 23 (34.8%) 23 (34.8%) 0 (0.0%)
Final Diagnosis Adenocarcinoma 32 (48.5%) 0 (0.0%) 32 (48.5%) <0.0071%**
Neuroendocrine tumors 6 (9.1%) 0 (0.0%) 6 (9.1%)
Chronic pancreatitis 28 (42.4%) 28 (42.4%) 0 (0.0%)
Elasticity Score ES2 10 (15.2%) 9 (13.6%) 1(1.5%) <0.007%***
ES3 35 (53.0%) 18 (27.3%) 17 (25.8%)
ES4 21(31.8%) 1(1.5%) 20 (30.3%)
Strain Ratio 21.8(2.6-110.0) 7.0 (2.6-14.6) 44.0 (10.0-110.0) | <0.001**

(*) Independent Samples t test (**) Mann Whitney U test (***) Chi-square test

tumors. Among 28 patients with CPs, 23 (34.8%) patients Mean age, gender distribution and characteristics of the
had been following with chronic pancreatitis. Five patients pancreatic mass are depicted in Table 2.
(7.6%) who presented with pancreatic mass were diagno-
sed with autoimmune pancreatitis via EUS-FNA. The un-
derlying causes of chronic pancreatitis were biliary pancre-
atitis in 8 patients, and alcoholic pancreatitis in 15 patients. ~~ Median strain ratio values were significantly higher in ma-
In the malignant mass group, the most common location of ~ lignant pancreatic mass compared with chronic pancreati-
the pancreatic mass was the head of the pancreas (50%). tis (benign pancreatic mass) (44.0 (10.0-110.0) vs 7.0 (2.6-
14.6), p<0.001) (Table 2 and Figure 2).

Elastography Score and Strain Ratio

Elasticity score Elasticity score
T Strain ratio Strain ratio
100 100
804 801
60 o
7 40
" =
20
= - — =
-] = 0
0 ) I I
T T Ad Neuroendocrine tumors  Chronic pancreatitis
Benign Malignant . X .
: . Final Diagnosis
Diagnosis

Figure 2. Comparison of strain ratio and elastography between chronic pancreatitis and solid pancreatic lesions. Comparison of strain
ratio and elastography between chronic pancreatitis, adenocarcinomas and neuroendocrine tumors
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Table 3. Mean age, gender distribution, elasticity scores and strain ratio in patients with adenocarcinoma, neuroendocrine tumor and chronic

pancreatitis

Variable Adenocarcinoma Neuroendocrine tumors Chronic pancreatitis p

Age (year) 65.47+10.77 a 61.17£13.15a,b 46.14£13.74b <0.001*

Gender Male 18(27.3%) a 2(3.0%) a 22 (33.3%) a 0.054%**
Female 14 (21.2%) 4 (6.1%) 6(9.1%)

Localization Head 16 (24.2%) a 3(4.5%)a 1(1.5%) b <0.0071***
Body 5 (7.6%) 3 (4.5%) 1(1.5%)

Tail 4(6.1%) 0 (0.0%) 0 (0.0%)
Uncinat 7 (10.6%) 0(0.0%) 0 (0.0%)
Diffuse 0 (0.0%) 0 (0.0%) 26 (39.4%)

Diagnostic methods EUS-FNA 28 (42.4%) a 6(9.1%) a 5(7.6%) b <0.001***
Surgery 4 (6.1%) 0 (0.0%) 0 (0.0%)
EUS+Imaging-+Laboratory 0 (0.0%) 0 (0.0%) 23 (34.8%)

Elasticity_Score ES2 1(1.5%) a 0(0.0%) a,b 9(13.6%) b <0.001***
ES3 12(18.2%) 5(7.6%) 18 (27.3%)

ES4 19 (28.8%) 1(1.5%) 1(1.5%)
Strain Ratio 49.00(14.79-110.00) a 21.00 (10.00-89.00) b 7.00 (2.60-14.60) c <0.001**

(*) One-Way Analysis of Variance (ANOVA) test (**) Kruskal Wallis test (***) Chi-square test

Elasticity scores were also significantly different between
benign and malignant lesions (p<<0.001). Out of 38 SPLs,
only one is classified as ES2 (inflammation or fibrosis), and
out of 28 chronic pancreatitis lesions, only one labeled as
ES4 (malignant lesion). On the other hand, a considerable
percentage of patients in each group was diagnosed as ES3
(indeterminate for malignancy) in both groups based on
qualitative elastography (Table 2).

When malignant lesions are further characterized, medi-
an strain ratio values were 49.00(14.79-110.00) for ade-
nocarcinomas and 21.00 (10.00-89.00) for neuroendocrine
tumors (Table 3). Both values were significantly different
from each other and from the chronic pancreatitis strain
ratio values (p<0.001). Elasticity scores were significantly

different between adenocarcinomas and chronic pancreati-
tis (p<0.001). However, there was no significant difference
between neuroendocrine tumors and chronic pancreatitis.
It should be emphasized once more that many cases were
classified as ES3 bot in chronic pancreatitis and adenocar-
cinoma groups (Table 3).

The ROC-Curve test demonstrated that if the cut-off value
for SR level were >14, it would be 97% sensitive and 100%
specific in distinguishing the CP from the malignant tumor
(area=0.996, p<0.001). Likelihood Ratio test revealed that
strain ratio appears as the best parameter in discrimination
of tumor type either as benign or malignant (X*=54.031,
p<0.001) (Table 4 and Figure 3).

Table 4. Receiver operating characteristic (ROC) analysis and likelihood test comparing differentiation of strain ratio and eastography scores in various
diagnostic pairs.
ROC-Curve Likelihood Ratio
Groups (1/J) Variable Area p Cut-off value X2 p
Bening/ Elasticity Score 0.809 <0.001 >3.5 Sensitivity 53% 0.400 0.527
Malignant Specificity 97%
Strain Ratio 0.996 <0.001 >14 Sensitivity 97% 54.031 <0.001
Specificity 100%
Adenocarcinoma/ Elasticity Score 0.701 0.123 = = 0.628 0.428
B L Strain Ratio 0.826 0.012 >29.00 Sensitivity 84% 2.675 0.102
Specificity 83%
Adenocarcinoma/ Elasticity Score 0.829 <0.001 >3.50 Sensitivity 60% 0.000 0.985
Chronic pancreatitis Specificity 97%
Strain Ratio 1.000 <0.001 >14.69 Sensitivity 100% 55.683 <0.001
Specificity 100%
Neuroendocrine tumor/ Elasticity Score 0.699 0.130 = 0.000 0.998
dlirernie g s Strain Ratio 0976 <0.001 >16.80 Sensitivity 83% 19163  <0.001
Specificity 100%
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Figure 3. Receiver operating characteristic curve analysis of the
strain ratio for the detection of benign pancreatic lesions and ma-
lign pancreatic lesions

On the other hand, receiver operating characteristics
(ROC) Curve analysis demonstrated that when the ES cut-
off value was taken >3.5, it was 60% sensitive and 97%
specific in distinguishing the adenocarcinoma from chronic
pancreatitis (area = 0.829, p <0.001). Furthermore, if SR
level was >14.69, it could be 100% sensitive and 100%
specific in distinguishing the adenocarcinoma from chronic
pancreatitis (area=1.000, p<0.001, cut-off value = 14.69).
Likelihood Ratio test revealed that SR value was determi-
ned to be the best parameter in making the decision for
discrimination of adenocarcinoma from chronic pancreati-
tis (X?=55.683, p<0.001) (Table 2 and Figure 4).

DISCUSSION

The salient finding of the present study was that strain ra-
tion, which is calculated using EUS-elastography, was a

ROC Curve for adenocarcinomal chronic pancreatitis groups

""" Elasticity score
= — Strain ratio
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Sensitivity

007 [ | 1
00 02 04 05 08 10

1 - Specificity

sensitive and specific method to differentiate malign panc-
reatic lesions from the benign ones with considerably high
sensitivity and specificity. On the other hand, elasticity
scores were not as robust as strain ratio in making this dis-
tinction. Many masses, both benign and malignant, were
labeled as indeterminate with this method.

Distinguishing mass-forming chronic pancreatitis from
pancreatic malignancy might be challenging owing to
common features both have in imaging characteristics
and clinical presentation. In many instances, only a com-
bination of a number of imaging modalities can provide
the differential diagnosis (10). Because of this difficulty,
several studies tried to differentiate chronic pancreatitis re-
lated masses from malignant pancreatic masses by means
of EUS elastography modalities. However, there was still
enough data with this regard in a Turkish population.

Several studies have demonstrated that EUS has a higher
sensitivity for the detection of small pancreatic masses
compared with other imaging modalities such as compu-
ted tomography, magnetic resonance imaging, and positron
emission tomography (11,12). EUS, along with EUS-gui-
ded FNA, is currently accepted as the gold standard method
for the diagnosis of pancreatic masses. On the other hand,
it might be problematic to differentiate malignant masses
from the inflammatory masses seen in chronic pancreatitis
by means of EUS alone (13). EUS-guided FNA of panc-
reatic masses has a 97% accuracy rate in the detection of
malignant lesions (14). However, since sampling error is
always an issue, it cannot be used to exclude malignancy
when FNA results show benign changes. Moreover, as it
is more invasive, although considered relatively safe by
many authors, FNA is associated with some complications
such as pancreatitis (15). Thus, it is an actual clinical need
to be able to decide whether a pancreatic lesion is benign
or malignant with sufficient accuracy without the need for
FNA. Elastography is being considered by many to offer
such an opportunity in the evaluation of pancreatic masses.

,ROC Curve for neuroendocrine tumorfchronic pancreatitis groups
i 1

= = Strain ratio
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Figure 4. Receiver operating characteristic curve analysis of the strain ratio for the detection of (a)adenocarcinoma and chronic pancrea-

titis, (b) neuroendocrine tumors and chronic pancreatitis
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The diagnostic value of EUS FNA may be increased by
performing targeted biopsy with elastography. Thus, false
negative results can be avoided.

Several meta-analyses have evaluated the value of diffe-
rent elastography techniques in differentiating benign from
malignant pancreatic masses (16-18). The latest of these
reported by Zhang and colleagues analyzed data of 1687
patients. The results showed that both qualitative and quan-
titative modalities of EUS elastography had high accuracy
rates in the diagnosis of malignant pancreatic masses. The
pooled analysis revealed that the sensitivity for the diag-
nosis of malignant pancreatic masses were 0.98 for qua-
litative EUS elastography, and 0.95 for quantitative EUS
elastography, respectively. On the other hand, the specifi-
city of both methods was around 60% (17). Thus, as in the
previous meta-analyses, the authors concluded that EUS
elastography cannot replace EUS-FNA but might be used
in addition to it to avoid unnecessary biopsies in benign
lesions owing to its considerably high sensitivity to detect
malignant pancreatic masses.

The original method first introduced with elastography was
based on the evaluation of color-codes reflecting different
strain levels in the region of interest. While blue predo-
minant areas represent harder tissues, hence with a more
probability for malignancy, the green predominant areas
mean that the imaged tissue is softer and more likely to be
benign. Since this method is more subjective and operator
dependent, new elastography modalities such as hue his-
togram and elasticity score were devised to render the met-
hods more objective and reproducible. Although it seems
counterintuitive, the sensitivity rates have been found to be
similar for qualitative and quantitative elastography met-
hods (16,17). In our study, the strain ratio method was more
sensitive and specific compared with elastography scores.
When a strain ratio value of 14 was taken as cutoff, the
sensitivity and the specificity of the method was 97% and
100% respectively in differentiating benign lesion from the
malignant ones. SR was less efficient in the differentiati-
on of neuroendocrine tumors from adenocarcinoma. With
a cutoff point of 29, the sensitivity and the specificity were
84% and 83%, respectively.

In a recent study, Kim et al. (7) evaluated the capability of
the EUS elastographic strain ratio in differentiating malign
pancreatic masses from focal pancreatic masses related to
chronic pancreatitis. The authors found that the median SR
for pancreatic cancer was 18 (13.1-26.6) whereas, the va-
lue was 15.1 (9.5-18.7) for mass-forming chronic pancrea-
titis. With an optimal cutoff value of 6.0 for strain ratio, the
sensitivity and specificity for the diagnosis of pancreatic
cancer were 97.8% and 86.7%, respectively. An older me-
ta-analysis specifically included the studies that evaluated
the accuracy of EUS elastography for distinguishing panc-
reatic adenocarcinoma from chronic pancreatitis associated
inflammatory masses (18). The authors revealed that the
pooled sensitivity and specificity were 0.99 (0.97-1.00),
0.76 (0.67-0.83), respectively, with qualitative EUS elas-
tography. Hue histogram method had a sensitivity of 0.92
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(0.89-0.95), and specificity 0.68 (0.57-0.78) to distinguish
inflammatory lesions from malignant masses in the panc-
reas.

Some limitations of the current study deserve mention.
First, our study was retrospective in nature. Second, our
sample size was relatively small to provide a clear-cut cu-
toff value to measure the sensitivity and specificity of the
differential ability of the compared diagnostic methods.
Third, patients with diagnosis of CP who haven’t inflam-
matory masses did not undergo FNA. These group was di-
agnosed with appropriate history, medical records, and a
combination of imaging modalities.

In conclusion, our study showed that EUS elastography
measurements when performed in experienced centers
have strong diagnostic value with high sensitivity and spe-
cificity in differentiating benign and malignant pancreas
lesions. Strain scores appeared to have a high accuracy rate
with this regard. Larger studies to give more clear-cut cu-
toff values for differentiation based on elastography score
are needed in the pancreas lesions.
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ABSTRACT

Introduction: Low testosterone level is association with low
quality of life and cardiovascular risk factors. The dialysis modality
effects on testosterone levels remain unclear. To investigate the
haemodialysis (HD) and peritoneal dialysis (PD) effects on male
sexual hormones.

Material and Method: Serum total testosterone (TT), free
testosterone (FT), follicle-stimulating hormone (FSH), luteinizing
hormone (LH), prolactin (PRL) and sex hormone-binding globulin
(SHBG) were investigated. Serum TT below 3 ng/ml was considered
alow TT. Sociodemographic data and an Index of Independence in
Activities of Daily Living were recorded.

Results: This study included adult male HD (»=71) and PD (n=24)
patients. Age and dialysis duration were similar between groups.
Serum TT and FT levels were significantly higher in the PD group
(»=0.01 and p=0.05, respectively). There were no differences
between the HD and PD groups with regard to SHBG, FSH, LH or
PRL levels (p=0.353, p=0.858, p=0.410 and p=0.410, respectively).
The number of patients who were capable of performing Index of
Independence in Activities of Daily Living was higher in the PD
group (p=0.033) and with normal TT levels (p=0.027). Binary
regression analysis showed more favourable effects in the PD group
on testosterone levels (OR=4.659; 1.477-14.704 95% CI Exp B).

Conclusion: PD has favourable effects on testosterone levels
compared to HD. Mental and physical well-being resulting from
PD and its technique affect TT levels.

Keywords: Chronic renal failure, haemodialysis, peritoneal
dialysis, testosterone, index of independence in daily living
activities

oz

Amag: Disiik testosteron diizeyi, kardiyovaskiiler risk faktorleri
ve diisiik yasam kalitesi ile iliskilidir. Diyalizin testosteron diizeyi
iizerine etkisi halen net degildir. Ama¢ hemodiyaliz (HD) ve

periton diyalizi (PD) tekniklerinin erkek cinsel hormonlari tizerine
etkisinin arastirmaktir.

Gerec ve Yontem: Serum total testosteron (TT), serbest testosteron
(ST), follikiil stimulan hormon (FSH), luteinizan hormon (LH),
prolaktin (PRL) and seks hormone baglayici globulin (SHBG)
incelendi. Serum TT, 3 ng/ml’nin altinda ise diisik TT diizeyi kabul
edildi. Sosyodemografik veriler ve giinliik yasam aktivitesinde
bagimsiz olabilme indeksi kaydedildi.

Bulgular: Calismaya erigkin erkek HD (n=71) ve PD (n=24)
hastalar1 dahil edildi. Her iki grubun yas ve diyaliz siireleri benzerdi.
Serum TT ve ST diizeyleri anlaml diizeyde PD grubunda yiiksek
idi (p=0.01 and p=0.05, respectively). PD ve HD gruplar1 arasinda
SHBG, FSH, LH veya PRL diizeyleri acisindan farklilik yoktu
(p=0.353, p=0.858, p=0.410 and p=0.410, sirastyla). Giinliik yasam
aktivitesinde bagimsiz olabilme indeksi aktivitelerini gergeklestiren
hasta sayis1 PD grubu (»p=0.033) ve normal TT diizeyli grupta
(»p=0.027) daha fazlaydi. Binary regresyon analizinde, PD grubunda
testosteron diizeyine etkinin daha olumlu oldugu gdsterilmistir
(OR=4.659; 1.477—14.704 95% CI Exp B).

Sonug: Periton diyalizinin HD ile karsilastirildiginda testosteron
diizeyleri iizerine olumlu etkisi vardir. PD tekniginin kendisi ve
sagladigr fiziksel ve zihinsel iyilik hali testosteron diizeylerini
etkilemektedir.

Anahtar Kelimeler: Kronik bobrek yetmezligi, hemodiyaliz,
periton diyalizi, testosteron, giinliik yasam aktivitesinde bagimsiz
olabilme indeksi
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The effects of dialysis modalities on testosterone

INTRODUCTION

Chronic kidney disease (CKD) embodies several factors that
affect an individual’s quality of life, such as anaemia, bone
mineral disorder, malnutrition, inflammation and hormonal
imbalances. The incidence of these factors and their effects
on quality of life may vary. An androgen deficiency resulting
from disturbances in the hypothalamic-pituitary-gonadal
axis together with the influence of a uremic environment is
one of the major problems in dialysis patients (1). In addi-
tion, Handelsman reported that a uremic environment may
cause primary hypogonadism with decreases in both testi-
cular blood flow and testosterone production (2). Changes
in hormone production and metabolism lead to a loss of li-
bido, infertility, physical and mental problems as well as in
increase in cardiovascular risk factors. Serum testosterone
levels reaches normal range after the kidney transplantati-
on. A recent study has reported a normalization of follicle-
stimulating hormone (FSH), luteinizing hormone (LH) and
testosterone levels during the early period following a renal
transplantation, while a slower normalization was noted in
Sertoli cell functions compared to that in Leydig cells (3).
Another recent study demonstrated that a low testosterone
level at time of transplantation is a risk factor for graft loss
and mortality (4). All CKD patients who have not had the
chance of pre-emptive transplantation must receive dialysis
treatment. In our study, we aimed to investigate the diffe-
rences between haemodialysis (HD) and peritoneal dialysis
(PD) techniques in terms of hypogonadism.

MATERIAL AND METHOD
Ethical Declaration and Patients

This study was conducted with adult male patients, 71 of
whom were receiving HD four hours a day, three days a
week at the HD centre of our hospital, and 24 patients were
under follow-up care at our PD unit. All participants gave
written informed consent, and the study protocol was revie-
wed and approved by the local ethics committee (approval
date and number: 15.05.2017 and 38/11). This study was car-
ried out in compliance with the principles of the Declaration
of Helsinki. With regard to the patients, those with a serum
total testosterone (TT) level <3.0 ng/ml were considered to
have low testosterone levels or hypogonadism (normal ran-
ge for TT: 3-10.5 ng/ml). Sex hormone-binding globulin
(SHBG), TT, free testosterone (FT), FSH, LH and prolac-
tin (PRL) serum levels were tested in serum samples in line
with the Society of Endocrinology and Metabolism guideli-
nes (5). Blood samples were collected in the morning after
fasting for 10—12 hours. The samples were centrifuged for
10 minutes at 3000 revolutions per minute. Serum samples
were stored at -20 °C. FSH (mlU/ml), LH (mlU/ml), PRL
(ng/ml) and TT (ng/ml) assays were run on a Unicel DxI 800
(Beckman Coulter Inc., California, USA) device by means
of a chemiluminescent immunoassay, while FT (pg/ml) and
SHBG (nmol/L) were measured on a LB 2111 Gamma Co-
unter (Berthold Technologies GmbH and Co., Bad Wildbad,
Germany) via a radioimmunoassay. Other biochemical tests
(urea, creatinine, sodium, potassium, calcium, phosphorus,

albumin, total protein, uric acid, low density lipoprotein
(LDL], high density lipoprotein (HDL], ferritin, intact parat-
hormone, total cholesterol, triglyceride, C-reactive protein
(CRP), glycosylated haemoglobin (HbAlc) and haemog-
lobin were performed during routine controls and the data
were retrieved from the patients’ files. Employment status,
marital status, education level and comorbidities were retrie-
ved from files or recorded via face-to-face interviews.

Katz’s Index of Independence in Activities of Daily Living
(Index of ADL) was used to determine activity scores (6).
This is a survey where feeding, transfer, continence, toile-
ting, bathing and dressing are assessed on a scale from 0 to 6
and each domain is scored as 1 or 0.

Statistical Analysis

The Statistical Package for Social Sciences for Windows
version 25.0 (SPSS Inc., Chicago, IL, USA) was used for
the analyses. Descriptive analysis results are expressed as
mean =+ standard deviation, while variables with non-normal
distributions are expressed as a median and interquartile
range. To determine whether all variables were distributed
normally, the Kolmogorov-Smirnov test was used. The #-test
was used for variables with continuous normal distributions
and the Mann-Whitney test was used for variables with non-
normal distributions. Pearson’s and Spearman’s tests were
employed to assess correlations. Statistical evaluations of
categorical variables were performed with chi-square tests,
while Pearson’s or Fisher’s exact tests were used for the as-
sessment of the findings. In the present study, Index of Inde-
pendence in Activities of Daily Living with a survey result
of six full points were regarded as active or “1”, and others
(< 6 for a total score) were recorded as not active or “0”. In
this way, the index was adapted as a categorical variable for
statistical evaluation. Binary logistic regression tests were
used to determine the factors with an independent influence
on testosterone levels. A p-value < 0.05 was considered sta-
tistically significant.

RESULTS

The present study included 71 male patients undergoing
HD and 24 male patients undergoing PD. While there were
no differences between the HD and PD groups in terms of
SHBG, LH or PRL (p=0.353, p=0.858, p=0.410 and p=0.410,
respectively), TT and FT levels were significantly higher in
the PD group (p=0.01 and p=0.05, respectively). Serum to-
tal cholesterol and LDL levels were also significantly hig-
her in the PD group (p=0.031 and p=0.016, respectively).
Serum intact parathormone levels, body mass index (BMI)
and haemoglobin values, which have been associated with
testosterone levels, were not significantly different between
the HD and PD groups (p=0.543, p=0.577 and p=0.429, res-
pectively). Education level, employment status and the In-
dex of ADL scores were significantly different in the patients
receiving PD (p=0.004, p=0.024 and p=0.033, respectively).
Among the concomitant diseases (diabetes mellitus [DM],
coronary artery disease, hypertension and cancer), only DM
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Table 1. Demographics and clinical data of all participants
Variables Haemodialysis paients Peritoneal dialysis patients P
Count (n) 71 24
Age (years) 53.59+15.17 47.67£17.12 0.113
Smoke (n) 0.774
Smoking (n. %) 24 (% 36.4) 8 (% 34.8)
No smoking (n,%) 18 (% 27.3) 8 (% 34.3)
Smoking cessation (n,%) 24 (% 36.4) 7(% 30.4)
Education 0.004
University (n,%) 0(% 0) 4(% 17.4)
High school (n,%) 6 (% 9.0) 3(% 13.0)
Middle school (n,%) 17 (% 25.4) 2(%8.7)
Elementary school (n,%) 35(%52.2) 13 (% 56.5)
llliterate (n) 9(% 13.3) 1(% 4.3)
Marital status 0.481
Married (n,%) 49 (% 73.1) 17 (% 73.9)
Single (n,%) 10 (% 14.9) 5(% 21.7)
Divorced /widow (n,%) 8(% 11.9) 1(% 4.3)
Employment status 0.024
Employee (n,%) 9(% 13.4) 6 (% 26.1)
Unemployed (n,%) 36 (% 53.7) 8 (% 34.8)
Retired (n,%) 22 (% 32.8) 9 (% 39.1)
Active (n,%) 49 (% 70) 22 (% 91.7) 0.033
Diabetes (n,%) 28 (% 40.6) 3(% 12.3) 0.012
Cancer (n,%) 5 (% 6.8) 1(%4.2) 0.537
Hypertension (n,%) 45 (% 65.2)) 16 (% 66.7) 0.898
Coronary artery disease (n,%) 22 (% 31.9) 6 (% 25) 0.527
BMI (kg/m2) 23.99+4.24 2457+4.74 0.577
Dialysis duration (months) 52 (33-147) 48 (5-156) 0.156
Haemoglobin (g/dl) 10.91+1.80 11.23+1.44 0.429
HbA1C (%) 7.20 (5.30-8.40) 5.40 (4.90-6.20) 0.002
CRP (mg/L) 17.51+£23.42 8.36%9.06 0.021
Albumin (g/L) 3.76+0.49 3.76+£0.43 0.994
Uric acid mg/dl) 6.56+1.35 6.78+0.97 0.404
Calcium (mg/dl) 9.02 (6.30-9.20) 9.17 (8.08-10.69) 0.143
Phosphorus (mg/dl) 5.38+1.31 5.01£1.15 0.224
HDL (mg/dl) 38.36+9.24 39.75+9.95 0.536
LDL (mg/dl) 105.06+35.07 125.83+£38.011 0.016
Total cholesterol (mg/dl) 156.59+42.99 179.42+46.49 0.031
Triglyceride (mg/dl) 179.32+108.13 196.67+90.75 0.483
Ferritin (mcg/L) 496.22+£372.17 251.74+184.27 0.003
iPTH (pg/ml) 366.30 (8.60-2536) 368.40 (160.00-1019.00) 0.543
25(0H) vitamin D (ng/ml) 15.08 (5.47-74.39) 10.56 (4.29-37.16) 0.160
Total testosterone (ng/ml) 2.36 (0.41-6.22) 3.67 (0.28-20.50) 0.010
Free testosterone (pg/ml) 19.44+£16.63 28.59+22.60 0.050
SHBG (nmol/L) 21.66+£14.51 25.45+19.21 0.353
FSH (mIU/ml) 7.08 (1.26-70.31) 7.63 (1.70-26.03) 0.858
LH (mIU/ml) 7.68 (3.06-85.77) 9.18 (2.63-25.28) 0.410
PRL (ng/ml) 13.70 (3.88-467.00) 16.77 (6.11-73.62) 0.410

BMI: Body mass index, CRP: C-reactive protein, iPTH: Intact parathormone, SHBG: Sex hormone-binding globulin, FSH: Follicle stimulating hormone,
LH: Luteinizing hormone, PRL: Prolactin, Activity: Active=1 (Index of independence in activities of daily living index score=6), No active=0 (Index of
independence in activities of daily living index score <6), p<0.05

had a significantly higher incidence in the HD group com- than in the PD group (p=0.021 and p=0.002, respectively).
pared to the PD group (40.6% versus 12.3%, respectively, Serum albumin levels were not different between the groups
p=0.012). Age and dialysis vintage were similar between pa- (»p=0.994). Demographics and clinical data of all partici-
tients receiving HD and PD (p >0.05 for both). Serum CRP ~ pants are presented in Table 1.

and HbA 1c values were significantly higher in the HD group
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Table 2. Demographics and laboratory data of dialysis patients
with serum testosterone deficiency (TT<3 ng/ml)

Hemodialysis Peritoneal

Variables paients dialysis patients P
Age (years) 55.55+15.51 38.51+11.41 0.016
Count (n) 31 (% 43.6) 6 (% 25)

Dialysis duration 55(33-147) 50 (13-151) 0.844
(months)

BMI (kg/m?) 24.92+4.76 25.78+5.30 0.696
HbA1C (%) 6.55 (4.20-8.80) 5.20 (4.20-5.70) 0.224
CRP (mg/L) 19.45+23.77 7.31+5.14 0.018
Albumin (g/L) 3.82+0.59 3.76+0.24 0.804
Uric acid mg/dl) 6.70+1.35 6.60+0.94 0.872
Calcium (mg/dl) 8.55+0.79 8.94+0.63 0.264
Phosphorus (mg/dl) 5.46+1.32 5.06+£1.52 0.518
iPTH (pg/ml) 342.33+268.76 543.77+154.99 0.087
LDL (mg/dl) 116.89+39.68 121.83+£21.72 0.771
Total cholesterol 170.54+47.23 173.33+24.99 0.890
(mg/dl)

Triglyceride (mg/dl) 179.18+£101.58 246.50+117.44 0.161

Haemoglobin (g/dl) 11.12+1.79 11.51£2.16 0.634

Free testosterone 11.30(2.62-65.77) | 9.39 (4.39-41.38) 0.471
(pg/ml)

SHBG (nmol/L) 16.82+13.16 24.15+£14.88 0.255
FSH (mIU/ml) 6.91(1.26-70.31) 3.77 (1.70-12.66) 0.126
LH (mIU/ml) 7.91(3.06-85.77) = 7.14(2.63-13.94) 0.340
PRL (ng/ml) 55.88+90.66 21.62+18.86 0.069
Cancer (n) 2 0 0.690
Hypertension (n, %) 19 (% 61) 3 (% 50) 0.351
Diabetes (n, %) 12 0 0.055
Coronary artery 9 (% 29) 1(% 16.6) 0.644
disease (n, %)

Active (n, %) 20 (% 64.5) 5 (% 83.3) 0.640

BMI: Body mass index, CRP: C-reactive protein, iPTH: Intact parathormone,
SHBG: Sex hormone-binding globulin, FSH: Follicle stimulating hormone,
LH: Luteinizing hormone, PRL: Prolactin, Activity: Active=1 (Index of
independence in activities of daily living index score=6), No active=0
(Index of independence in activities of daily living index score <6 ), p<0.05

Patients with serum TT levels <3.0 ng/ml were considered
to have low testosterone levels or hypogonadism (normal
range for TT: 3—10.5 ng/ml). There were 31 of 71 patients
in the HD group (43.6%) and 6 of 24 patients in the PD gro-
up (25%) with serum TT levels<3 ng/ml. The patients re-
ceiving HD treatments with serum TT levels<3 ng/ml were
older than those in the PD group (p = 0.016). Serum CRP
levels were significantly higher in the HD group (p=0.018).
No significant differences were noted in dialysis vintage,
BMI, haemoglobin or rate of comorbidities between the
PD and HD groups with low testosterone levels (p > 0.05
for all). There was also no significant difference in the In-
dex of ADL for both groups with low TT levels (p=0.640).
Furthermore, there were no differences between the HD
and PD groups in terms of SHBG, FSH, LH and PRL re-

Table 3. Evaluation of dialysis patients with and without testos-
terone deficiency
Variables TT<3 ng/ml TT =3 ng/ml p
Age (years) 52.63%16.09 51.85%16.67 0.835
Count (n, %) 37 (% 39) 58 (% 61)
Dialysis duration 55(13-151) 49 (5-156) 0.460
(months)
BMI (kg/m?) 24.88+4.85 23.79+3.83 0.301
HbA1C (%) 6.06+1.42 6.18+1.07 0.786
CRP (mg/L) 17.13+£21.88 11.68+19.79 0.289
Albumin (g/L) 3.81+0.53 3.77+0.39 0.740
Uric acid mg/dl) 6.67+1.26 6.81+£1.04 0.610
Calcium (mg/dl) 8.63+0.78 8.88+0.77 0.188
Phosphorus (mg/dl) 5.35+1.35 491+1.81 0.165
iPTH (pg/ml) 381.02+260.00 475.82+295.75 0.158
LDL (mg/dl) 116.26+37.45 111.21+40.58 0.596
Total cholesterol 169.23+43.46 164.03+48.42 0.646
(mg/dl)
Triglyceride (mg/dl) 188.37+105.51 187.12+83.04 0.957
Haemoglobin (g/dl) 11.21+£1.81 11.34+1.53 0.746
Free testosterone 19.63+16.77 25.62+21.66 0.195
(pg/ml)
SHBG (nmol/L) 18.04+14.21 28.06+£17.11 0.009
FSH (mIU/ml) 6.61(1.26-70.31) = 7.52(1.69-25.69) | 0.823
LH (mIU/ml) 7.95(2.63-85.77) | 8.03(4.12-25.28) = 0.764
PRL (ng/ml) 17.03 (6.11- 14.04 (3.88- 0.084
467.00) 73.62)
Cancer (n, %) 2 (% 33.3) 4 (% 66.7) 0.473
Hypertension (n, %) 22 (% 59.4) 23 (% 39.6) 0.676
Diabetes (n, %) 12 (% 38.7) 19(%61.3) 0.431
Coronary artery 10 (% 35.7) 18 (% 64.3) 0.633
disease (n, %)
Active (n, %) 17 (% 43.1) 33 (% 56.9) 0.027

BMI: Body mass index, CRP: C-reactive protein, iPTH: Intact parathormone,
SHBG: Sex hormone-binding globulin, FSH: Follicle stimulating hormone,
LH: Luteinizing hormone, PRL: prolactin, Activity: Active=1 (Index of
independence in activities of daily living index score=6), No active=0,
(Index of independence in activities of daily living index score <6 ), p<0.05

sults (p=0.255, p=0.126, p=0.340 and p=0.069, respecti-
vely). Data from patients with low TT levels undergoing
HD and PD are shown in Table 2.

We evaluated all participants (71 HD patients and 24 PD
patients) according to whether their serum testosterone le-
vels were low (TT <3 ng/ml) or normal (TT >3 ng/ml).
From this data, we determined the relationship between TT
and both SHBG (p=0.009) and Index of ADL. The latter
scores were statistically significant in favour of TT >3 ng/
ml (p=0.027, »=0.267). No significant difference was noted
in other parameters (p >0.05 for all; Table 3).

We evaluated the associations of TT levels (TT below 3 ng/
ml =1 and TT > 3 ng/ml = 2) with renal replacement the-
rapy (PD=1 and HD=2) and DM (patients with DM=1 and
patients without DM=2) by chi-square tests. These results

169



J Health Sci Med

Oy,

s N

oisi S

The effects of dialysis modalities on testosterone % ap &

o

showed a statistically significant correlation was not ob-
served for DM (p=0.431), while renal replacement therapy
had both relationship (p=0.004) and correlation (r=0.341).

The effects of DM and renal replacement therapy were also
assessed with binary regressions. These results showed that
PD had an odd ratio=4.659 (1.477-14.704 95% CI Exp B)
and p=0.009. For DM, the p=0.992.

DISCUSSION

Hypogonadism in males refers to low TT and/or FT in the
serum together with associated signs and symptoms. The
Society of Endocrinology and Metabolism guidelines re-
commend routine screening for hypogonadism in healthy
males of advanced age (7). This is based on the insidious
onset of the clinical picture where tests and screenings may
facilitate the diagnosis (8). The incidence has been reported
from 25% to 66% in patients with CKD (9). However, the
highest incidence may be observed in CKD patients under-
going dialysis.

Comorbidities render hypogonadism more severe. DM
has been reported to be associated with lower testostero-
ne levels in earlier stages. In the present study, only the
incidence of DM was higher in the HD group among the
comorbidities (Tables 1 and 2). When evaluated, for all pa-
tients receiving PD and HD with serum TT levels normal
or below 3 ng/ml, the number of patients with DM was
not significantly different (Table 3). Regarding TT levels,
a binary regression analysis and chi square test revealed no
influence of DM on TT levels in our study. Shi and collea-
gues, in their 5-year study, have shown that annualized TT
changes are associated with obesity, being unmarried and
smoking at baseline, but not with DM, hypertension or car-
diovascular disease in the general population (10).

The number of male patients 65 years of age or older was
53 of 71 (74.6%) in the HD group and 19 of 24 (79.2%)
in the PD group (p=0.665). Advanced age is an important
factor in terms of low testosterone levels both in the gene-
ral population and in patients with CKD. Although age was
not different across the PD and HD groups in this study,
serum TT and FT were lower in the HD group compared to
the PD group (Table 1).

There was no statistically significant difference in terms
of dialysis duration between the PD and HD groups in the
present study (48 (5—156) months, and 52 (33-147) months,
respectively, p=0.156). Moreover, the dialysis durations
were similar between patients with low and normal TT
levels (55 (13—151) months and 49 (5-156) months, res-
pectively, p=0.460). Cigarran’s study reported that dialysis
durations were significantly different between patients with
low and normal TT levels, while the differences in testos-
terone levels between the two dialysis techniques cannot
be justified by the time on renal replacement therapy (11).
This is consistent with the results of the present study.

The adequacy of dialysis was assessed in the HD group
and on a weekly basis in the PD group. A normal value for
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adequacy of dialysis was accepted as Kt/V >1.4 for the HD
group and Kt/V >1.7/week for the PD group. There was no
inadequacy of dialysis in either the PD or HD groups. A
study evaluating the effect of HD adequacy on testosterone
levels by Kim and colleagues demonstrated no significant
difference in terms of testosterone levels between the gro-
ups with and without HD adequacy (12). As in the study of
Kim et al, this study was demonstrated that dialysis ade-
quacy was not associated with serum testosterone levels.
Although urea and creatinine values of PD patients scratch
the plateau, TT and FT levels are better, which indicates
that the situation cannot be explained only by the uremic
environment. This shows that we should investigate the ca-
uses other than uremia.

About 50-60% of testosterone is bound to SHBG, while
40-50% is albumin-bound and 1-2% is in free form. In
our study, no difference was noted in serum albumin and
SHBG values in the HD and PD groups (p=0.994 and
p=0.353, respectively). In CKD, it appears that SHBG le-
vels are unaffected by a decline in glomerular filtration rate
(GFR) (13).

One of the two studies investigating the superiority bet-
ween HD and PD reported that testosterone levels were
higher in patients undergoing PD (11). The second study
demonstrated the benefit of a nightly nocturnal home HD
to conventional HD (14). Our study is important in that it
confirms the findings of these studies (11,14).

Patients who choose PD are often those who are able to
perform personal activities and prefer not spending four
hours on HD three times a week. Furthermore, male pati-
ents receiving PD treatments are usually married and able
to obtain full support from their family. A study that follo-
wed men aged 35 years and older for 5 years in Australia
reported that being unmarried predicted a decrease in tes-
tosterone, whereas men who were married were more likely
to have an increase in testosterone (10). When adequately
informed, improved treatment satisfaction and compliance
to treatment have been observed in patients receiving PD
compared to those receiving HD (15,16).

Heiman highlights that the rate of sexual dysfunction is
10-52% in the general population and he reported that ade-
quate sexual functioning also appears to be associated with
personal well-being and relationship stability, although this
may be more accurate for men than women (17). Additio-
nally, Azevedo stated that sexual dysfunction is strongly
associated with an impaired quality of life (18).

Clinical outcomes of low TT and FT levels are muscle
wasting, fraility, loss of physical performance and sexual
dysfunction (19). There is no opinion suggesting the oppo-
site association in the literature. A study conducted in Sin-
gapore reported favourable effects of exercise on testoste-
rone and sexual function in obese individuals (20). The PD
group in our study exhibited superiority compared with the
HD group in terms of the Index of ADL scores (p=0.033;
Table 1).
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As stated in both a previous study (11) and in our study,
higher testosterone levels in patients receiving PD compa-
red to HD has a positive effect on physical performance
on testosterone levels. Additionally, in their study evalu-
ating quality of life parameters among patients receiving
PD or HD treatments, Russo and colleagues reported bet-
ter psychophysical well-being in the PD group. They also
reported patients receiving HD treatments are associated
with a greater tendency of having depression (21).

We believe that taking an active part in the treatment of
patients receiving PD by applying the treatment themselves
may contribute to improving testosterone levels. Russo et
al. suggested that PD appears to have clear advantages in
terms of quality of life thanks to the possibility of perfor-
ming treatments independently at the patient’s home (21).

The limitations of this study are as follows: 1) We had a
low number of patients, especially those on PD. 2) There
was a lack of testosterone assays performed with dialysate
fluids. A study involving male patients on HD and healthy
participants who received transdermal testosterone repla-
cement reported that the amount of testosterone removed
via dialysis was very low (22). No such study has been con-
ducted for PD.

Considering the associations between testosterone and
mortality, quality of life and graft loss, further studies with
multi-centre designs involving a greater number of patients
would be useful.

CONCLUSION

The effect of dialysis techniques on TT has not been fully
clarified. However, the benefits of PD versus HD have been
confirmed with the present study. We believe that PD, and
the technique itself, offer enhanced mental and physical
well-being with positive benefits on TT levels.
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ABSTRACT

Introduction: Thyroid cancers are the most common malignant
tumors of endocrine origin. They are classified depending on their
histopathological and clinical behaviors. Papillary and follicular
cancers are classified as differentiated thyroid carcinomas (DTCs).
The neutrophil/lymphocyte ratio (NLR) and the monocyte to high-
density lipoprotein cholesterol ratio (MHR) have recently been
shown to be powerful markers of oxidative stress and systemic
inflammation, and the MHR has been revealed as a potent marker
of mortality in coronary heart disease associated with coronary
atherosclerosis. The aim of this study was to evaluate these markers
in patients diagnosed with DTC.

Material and Method: One hundred twenty-five patients newly
diagnosed with DTC and a 75-member control group consisting of
entirely healthy individuals were included in the study. The patient
and control groups were evaluated by investigation of cholesterol
and hematological parameters following 12-h fasting.

Results: Significant differences were determined between the
patient and control groups in terms of mean NLR (3.2+2.8 vs
2.441.3, respectively, p=0.013) and MHR (0.102+0.079 s,
0.038+0.052 respectively, p<0.001) values. In the correlation
analysis, positive correlation was determined between the NLR
and white cell count (r=0.530, p<0.001), neutrophil count (r=0.293,
p<0.001) and C reactive protein (CRP) (r=0.371, p=0.005),
while negative correlation was determined between the NLR and
lymphocyte count (r=-0.271, p=0.001).

Conclusion: The study data show that DTCs increase systemic
inflammation.

Keywords: Differentiated thyroid carcinoma, neutrophil/
lymphocyte ratio, monocyte to high-density lipoprotein cholesterol

ratio

oz

Amag: Tiroid kanserleri endokrin kokenli en yaygin malign
tiimorlerdir. Tiroid kanserleri histopatolojik ve klinik davranislara
gore smiflandirilir. Papiller ve folikiiler kanserler diferansiye tiroid
kanserleri (DTK) olarak siniflandirilirlar. Son zamanlarda nétrofil/
lenfosit oran1 (NLO) ve monosit/yiiksek dansiteli lipoprotein
kolesterol oran1 (MHO) oksidatif stres ve sistemik inflamasyonun
giiclii gostergeleri oldugu ve MHO’ nun koroner ateroskleroz ile
iliskili koroner kalp hastaliginda mortalitenin giiclii gostergeleri
oldugu ortaya konuldu. Bu galismamizda DTK tanisi konulmus
olan hastalarimizda bu belirtegleri degerlendirmeyi amagladik.

Gere¢ ve Yontem: Calismamiza DTK tanist yeni konulan 125
hasta ve tamamen saglikli kisilerden olusan 75 kisi kontrol grubu
olarak dahil edildi. Hasta ve kontrol grubunun 12 saatlik aclik
sonrast kolesterol parametreleri ve hematolojik parametreleri
caligilarak degerlendirmeye alindi.

Bulgular: Hasta ve saglikli grubun siras1 ile NLO ortalamasi
(3.2£2,8 ve 24+1,3 p=0,013) ve MHO (0,102+0,079 ve
0,038+0,052, p<0,001) seklinde tespit edildi ve aralarinda istatistiki
acidan anlaml bir fark oldugu tespit edildi. Yapilan korelasyon
analizinde ise NLO ile sirasi ile beyaz kiire (r=0,530, p<0,001),
notrofil (r=0,293, p<0,001) ve C reaktif protein (CRP) (1=0,371,
p=0,005) arasinda pozitif korelasyon tespit edilirken, NLO ile
lenfosit arasinda (r=-0,271, p=0,001) negatif korelasyon tespit
edildi.

Sonug: Bu calisma ile elde edilen verilere gore diferansiye tiroid
kanserlerinin sistemik inflamasyonu artirdig1 gozlenmektedir.

Anahtar kelimler: Diferansiye tiroid kanserleri, nétrofil/lenfosit
orani, monosit/yliksek dansiteli lipoprotein kolesterol orant
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Papillary and follicular cancers arising from thyroid folli-
cular cells are classified as differentiated thyroid carcinomas
(DTCs), and the prognosis is generally good. DTCs comp-
rise 90% of thyroid cancers (1), and their incidence is gro-
wing worldwide (2,3). Thyroid cancer is currently the third
fastest- growing cancer diagnosis in the USA, and the inci-
dence has doubled in the last 30 years (4).

Numerous studies have shown that chronic inflammation
plays an important role in the development of various can-
cers (5,6). One such association is between thyroid malig-
nancies and autoimmune thyroiditis and high inflammation
marker levels. Patients with autoimmune thyroiditis are at a
significant risk of developing well-differentiated carcinomas
(7,8).

The neutrophil-to-lymphocyte ratio (NLR) has recently
been identified as a powerful indicator of oxidative stress
and systemic inflammation (9). Studies have also showed
elevated NLR in many types of cancer, such as colorectal,
gastric, and biliary tract cancers (10,11,12). Monocyte co-
unt and high-density lipoprotein (HDL)-cholesterol ratio are
important hallmarks of atherosclerosis, in the development
of which inflammation again plays an important role (13). A
high monocyte count and low HDL cholesterol levels may
be related to a pro-inflammatory state in atherosclerosis. Ho-
wever, no previous research has investigated the association
between MHR and cancer development, which is strongly
associated with chronic inflammation, as described above.

The aim of the present study was to evaluate the levels of
these simple, inexpensive, and readily available inflammati-
on markers (NLR and MHR) in patients with DTC.

MATERIAL AND METHOD

One hundred twenty-five DTC patients (47 papillary, 46
micropapillary and 32 follicular) and 75 healthy controls
were recruited into the study. Erzurum Regional Training
and Research Hospital records were screened from Decem-
ber 2014 to December 2018, and individuals diagnosed of
DTC based on histopathological examination were enrolled.
Cases with hematological disease, ongoing infection, and
chronic inflammatory disease were excluded from the study.
All the controls were selected from the same hospital’s in-
ternal medicine outpatient department. All the controls
and patients were over 18 years old. All procedures were
conducted in accordance with the ethical standards of the
institutional and/or national research committee and with
the 1964 Helsinki Declaration and its later amendments or
comparable ethical standards. All lipid and hematological
parameters in the patient and control groups were evaluated
after 12-h fasting.

Statistical Analysis

All statistical analyses in this study were performed on
SPSS version 17.0 (SPSS, Chicago, IL, USA) for Windows
software. The Mann—Whitney U Test or the Independent
Sample-t Test were used following analysis of variance.
Unless otherwise stated, the results were expressed as mean

statistically significant.

Ethical Declaration

The study was approved by the Health Sciences University,
Region Training and Research Hospital Local Ethical Com-
mittee, Erzurum, Turkey (2018/05-32).

RESULTS

Sociodemographic characteristics, complete blood count,
and biochemical parameters for both groups are summarized
in Table 1. No significant difference was determined betwe-
en the patient and control groups in terms of mean age or
mean body mass index (p=0.106 and p=0.589, respectively).
The 125 DTC cases consisted of 47 papillary, 46 micropa-
pillary, and 32 follicular carcinomas. Liver and kidney tests
exhibited no significant difference between the patients and
controls. TSH values were higher in the controls than in the
cancer cases, while free-T3 and free-T4 values were signifi-
cantly higher in the cancer cases than in the controls. Mean
MHR and NLR values both differed significantly between
the patient and control groups (p<0.000 and p=0.013, res-
pectively). Lymphocyte,and monocyte counts also differed
significantly between two groups (Table 1).

Table 1. The demographic, clinical and biochemical features of
the patients with and without differentiated thyroid cancer

DTC

Patients* Controls

(n=125) (n=75)
Characteristics Mean+SD = MeantSD P
Age (years) 45.9+14.7 48.2+7.7 0.106
BMI (kg/m?) 28.0+4.7 27.2+3.3 0.589
Hemoglobin (gr/dl) 14.0+1.6 14.0+2.0 0.854
White blood cell (x10.e3/uL) 8.4+2.8 8.2+2.7 0.552
Neutrophil (x10.e3/uL) 5.6+2.5 6.746.8 0.001
Lymphocytes (x10.e3/uL) 2.0+0.7 3.0+14 <0.001
Monocyte (x10.e3/ulL) 0.5+£0.5 6.3+1.6 <0.001
Monocyte/HDL-cholesterol ratio | 0,102+0,079 | 0.038+0.052 = <0.001

Neutrophil-to-lymphocyte ratio 3.2+2.8 24+1.3 0.013
C-reactive protein (mg/dl) 8.2+26.0 2.7+1.9 <0.001
Total cholesterol (mg/dl) 199+46 193+44 0.485
LDL-cholesterol (mg/dl) 132+77 121+36 0.419
HDL-cholesterol (mg/dl) 48+14 50+13 0.275
Triglycerides (mg/dl) 158+71 151+113 0.018
TSH (mIU/L) 1.3+1.3 1.5+1.3 0.305
Free T, (pg/ml) 3.2+0.77 2.7+0.66 | <0.001
Free T, (ng/dl) 1.20+0.30 1.1+£0.27 <0.001
Creatinine (mg/dl) 0.90+1.67 0.85+0.92 0.761
Alanine aminotransferase (U/L) 2111 23+14 0.629
Aspartate aminotransferase (U/L) 22+6 24+9 0.342

The DTC cases consisted of 47 papillary, 46 micropapillary, and 32
follicular carcinomas.

BMI: Body Mass Index, TSH: Thyroid Stimulating Hormone, T
Triiodothyronine, T: Thyroxine,
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The NLR exhibited positive correlation with the inflamma-
tory markers C-reactive protein (CRP) (r=0.371, p=0.005),
white blood cell count (=0.530, p<0.001), and neutrophil
count (r=0.293, p<0.001), and negative correlation with
lymphocyte count (r=- 0.271, p=0.001). (Table 2).

Table 2. Correlation findings between NLR and other parame-
ters

Correlation
Characteristics Coefficient p
White blood cell 0.530 <0.001
Neutrophil 0.293 <0.001
C-reactive protein 0.371 0.005
Lymphocytes -0.271 0.001

The MHR exhibited positive correlation with CRP
(r=0.346, p=0.017), monocyte count (r=0.494, p<0.001)
and neutrophil count (r=0.268, p=0.001).

DISCUSSION

The findings of this study showed that DTC increased
systemic inflammation. NLR and MHR are indices that
can be easily calculated with routine laboratory tests and
that show the systemic inflammatory response. MHR has
also recently emerged as a cardiovascular prognostic mar-
ker.

Oxidative stress and inflammation are closely linked pat-
hophysiological processes. Oxidative stress is known to
play a key role in several chronic diseases (14,15). Chro-
nic inflammation has been associated with various disea-
ses, such as diabetes mellitus (16), cardiovascular diseases
(17), pulmonary diseases (18) and different types of cancer
(19).

A relationship has also long been reported between thyro-
id carcinoma and inflammatory processes (20,21). In the
physiological process of hormonogenesis, thyroid cells are
exposed to high levels of reactive oxygen species (ROS)
capable of involvement in the pathogenesis of thyroid can-
cer or of exhibiting cytotoxic effects (22). Oxidative stress
has therefore been described as capable of impacting on
thyroid malignancy.

Studies concerning the use of the NLR in various types of
thyroid cancer have reported that the ratio cannot replace
biopsy in diseases of the thyroid but that it may be a useful
clinical marker.

In their study of histologically diagnosed cases of
lymphocytic thyroiditis (LT), multinodular goiter (MNG),
papillary thyroid carcinoma with lymphocytic thyroiditis
(PTC-LT), and papillary thyroid carcinoma, Kocer et al.
observed significantly higher NLR values in PTC and LT-
PTC cases than in the other two groups, and suggested that
this might be a useful guide in differentiating between be-
nign and malignant thyroid diseases (23).

Studies examining the relationships between the clinico-
pathological characteristics of papillary thyroid carcino-
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mas and the NLR have emphasized that perioperative high
NLR values may be associated with tumor size and extra-
thyroidal extension (24), and also with extra-thyroidal in-
vasion, presence of bilateral location and multifocal tumor,
and lymph node positivity (25). Lee et al. reported that a
high NLR was associated with an incomplete treatment
response in DTCs (26).

We also observed a significant difference in NLR values
between cases of DTC and the control group Our scan of
the literature revealed no studies investigating the value of
the MHR in cases of DTC. Similarly to the NLR, we also
observed a significant difference in MHR values between
the two groups.

The relationship between thyroid functions and the cardio-
vascular system is well known. The cardiovascular effects
of abnormal thyroid functions, and particularly on athe-
rosclerotic processes, such as adverse impacts on cardiac
contractility, systolic and diastolic hypertension, a poor
LDL cholesterol profile, and a tendency to cardiac arrhy-
thmias, have been described in the literature (27,28). MHR
has recently been described as a novel marker in adverse
cardiovascular outcomes. In the present study, we observed
significantly higher MHR values in cases of DTC compa-
red to the control group. Research and clarification with
more detailed studies of MHR in DTC patients are needed.

Also, we detected in our study, TSH values were higher
in the controls than in the cancer cases, while free-T3 and
free-T4 values were significantly higher in the cancer ca-
ses than in the controls. TSH, the major growth factor for
thyroid cells, is a thyroid function regulator (29) and inde-
pendent predictor for the diagnosis of thyroid malignancy
in patients with nodular thyroid disease. In addition, preo-
perative serum TSH concentrations are higher in patients
with more aggressive tumors (30) and advanced tumor sta-
ges (31), and this suggests a potential role for TSH in the
progression of different thyroid cancers (30).

We attribute the lower mean TSH level in the DTC group
in this study than that in the control group, although the
difference was not statistically significant, and the signi-
ficantly higher FT3 and FT4 values to our patients having
had diseases requiring L-thyroxine therapy, such as Hashi-
moto thyroiditis and multinodular goiter, in the period pri-
or to diagnosis of DTC and to their receiving L-thyroxine
therapy at the time of diagnosis.

The limitation of this study is that our DTC group patients
were not divided into subgroups based on the type of thyro-
id disease before diagnosis, if present, and on L-thyroxine
use. Another limitation is that statistical evaluations have
not been made according to these subgroups.

In conclusion, we think that this may be significant as an
inflammatory index showing an increased inflammatory
response in DTCs.
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Distraksiyon osteogenezisi kallusu gererek yeni kemik
olusturma teknigidir. Bu teknik ilk olarak Rus bilim adami
Ortopedist Ilizarov tarafindan uzun kemiklerde gelistirilmistir.
Distraksiyon osteogenezisi; osteotomi periyodu, latent periyod,
distraksiyon periyodu ve konsolidasyon periyodu olmak iizere 4
sathadan olusmaktadir. Kolay, etkili ve komplikasyonu az olan
bir uygulamadir. Distraksiyon osteogenezis, maksillofasiyal
cerrahide yaygin olarak kullanilabilmesi i¢in modifikasyonlara
ve gelistirmelere ihtiyag duyulan bir tekniktir. Distraksiyon
osteogenezisi tekniginin  gelistirilmesi i¢in materyal ve
teknik olarak birgok arastirma yapilarak Onemli gelismeler
kaydedilmistir. Ancak bu arastirmalar heniiz tam bir kesinlik
kazanmamakla beraber olumlu sonuglar vermektedir.

Anahtar Kelimeler: Distraksiyon osteogenezisi maksillofasiyal
bolge, kallus, yeni kemik olusturma

GiRIS

Maksillofasiyal bolgeyi ilgilendiren deformasyonlar gele-
neksel olarak cesitli rekonstriiktif yontemler ve ortogna-
tik cerrahi islemler ile diizeltilebilmektedir. Her yontemin
kendine gore avantaj ve dezavantajlar1 vardir. Konvansiyo-
nel cerrahi yontemlerinin en 6nemli dezavantajlarindan bir
tanesi, kemikte yapilan degisikliklerin kisa stirede gergek-
lestirilmesi nedeni ile yumusak dokularin bu hizli degisime
ayak uyduramamasidir. Biiyiik kemik hareketleri sirasinda
kemigin etrafindaki yumusak dokularin, olusan yeni pozis-
yona adapte olamamasi; dejeneratif degisikliklere, fonksi-

ABSTRACT

Distraction osteogenesis is a new bone-forming technique by
stretching the callus. This technique was first developed in the
long bones by the Russian orthopedist Ilizarov. Distraction
osteogenesis consists of 4 stages; osteotomy period, latent period,
distraction period and consolidation period. It is easy, effective
and less complicated. Distraction osteogenesis is a developing
technique that requires modifications and improvements to be
widely used in maxillofacial surgery. A lot of research has been
made in material and technique for the development of distraction
osteogenesis technique and many improvements have been made.
However, although these studies have not yet been completely
accurate, they give positive results.

Keywords: Distraction osteogenesis, maxillofacial region, new
bone-forming

yon ve estetik problemlere yol agabilmektedir. Bu tip prob-
lemlerin ortadan kaldirilmasi amaciyla zaman i¢inde ¢esitli
yeni tekniklere bagvurulmustur. Bu alternatif metotlarin bir
tanesi de distraksiyon osteogenezisi (DO)’dir. Bu teknik,
yeni kemik dokusu elde etme ve kemik hacmini artirmak
amactyla uygulanmasi ile beraber, bu esnada komsu yumu-
sak dokularda da, kemik gelisimine paralel olarak bir takim
hacimsel degisikliklere neden olmaktadir (1).

Distraksiyon osteogenezisi kemiklerde osteotomi ya da
kortikotomi sonrast kemik segmentlerine distraksiyon ay-
git1 yerlestirilerek yavas ¢ekme kuvveti uygulanmasi ile
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Distraksiyon ostegenezisi ve maksillofasyal bolge

beraber, kallusun indiiklenmesi sonucunda, segmentlerin
birbirlerine bakan yiizeylerinde yeni kemik ve komsu bol-
gelerde yumusak doku formasyonunun meydana geldigi ve
sekillendigi biyolojik bir olaydir. Bu yontem uzun siireli,
progresif ve kan destegini bozmayan, kademeli uzatma
esasina dayanir. S6z konusu olan iki temel hiicresel siireg-
ten birisi kallus formasyonu digeri de distraksiyon ile yeni
kemigin meydana getirilmesidir (2).

Distraksiyon osteogenezisinde ¢ekme kuvvetinin olugtur-
dugu gerilim distraksiyon vektoriine paralel olacak sekilde
yeni kemik formasyonunu stimiile eder. Sert dokuya uygu-
lanan bu kuvvetler, periost, dis eti, deri, kas, kartilaj, kan
damarlar1 ve periferal sinirler gibi ¢evre yumusak dokular-
da da gerilim olusturmakta ve distraksiyon histogenezisi
ad1 verilen adaptif degisiklikler de meydana gelmektedir.
Bu adaptif degisiklikler ise geleneksel cerrahi tekniklerle
yapilamayacak kadar biiyiik iskeletsel hareketlere izin ver-
mekte ve relaps riskini minimale indirmektedir (3).

TARIHCE

Kemik segmentlerinin mekanik manipiilasyonu ile ilgili
prensipler yaklagik 2500 y1l 6ncesine dayanmakla birlikte
DO yontemi kemiklerin uzatilmasi amaciyla 20. ylizyilin
baslarindan itibaren kullanilmaya baslanmistir. Ik defa
1905 yilinda Codivilla (4) deformite nedeniyle kisa kalmis
olan femura oblik yonde yapilan osteotomiyi takiben, to-
puga yerlestirdigi pinler ile eksternal kuvvet uygulayarak
tekrarlayan bu yogun aksiyal ¢ekme kuvvetleri ile ekstre-
mitelerin uzatilmasini gostermistir.

Abbott (5) 1927 yilinda bilateral aygit ile modern DO’ne
benzer gekilde tibiada uzama saglamistir. Ancak uygula-
manin lokal 6dem, deri nekrozu, pin yolu enfeksiyonu ve
diizensiz ossifikasyon gibi yiiksek komplikasyon riskleri
nedeniyle klinik olarak bu goriis pek kabul gérmemistir.

Rus Ortopedist Gavril Abramovich Ilizarov (6) yaptigi ca-
lismalar sonucunda 1952 yilinda DO’nin biyolojik temel-
lerini ve basarili yeni kemik formasyonu i¢in fizyolojik ve
mekanik faktorleri tanimlayarak modern uygulamalara ge-
¢isi saglamis, canli dokular {izerinde dereceli traksiyonun
olusturdugu stresin doku rejenerasyonunu stimiile ettigini
ve belli dokularda biiyiimeyi aktive ettigini agiklamigtir.

Kraniomaksillofasiyal bdlgede ilk DO uygulamasi 1973
yilinda Snyder ve ark. (7) tarafindan Ilizarov ilkeleri esas
alinarak yapilan, kdpek mandibulasinin, transkiitandz en-
dossedz pinler ile tutturularak, ekstraoral bir aygit vasita-
styla gercgeklestirilmistir. 1977 yilinda Micheli ve Miotti
(8) yine kopekte gelistirdikleri dis destekli intraoral dist-
raksiyon aygit1 ile mandibulaya distraksiyon uygulamislar
ve basarili olmuslardir. Karp ve ark. (8) yaptiklar1 ¢alig-
malarla, kdpeklere uygulanan mandibular DO’ni takiben
meydana gelen ossifikasyon stirecini radyolojik, histolojik
ve vital boyama metodlar ile detayli bir sekilde incele-
miglerdir. Yapilan basarili deneysel ¢aligmalarin 1s18inda
ilk kez 1992 yilinda McCarthy ve ark. (9) konjenital man-
dibuler anomalili ¢ocuk hastalar1 DO ydntemiyle tedavi
etmislerdir. Hemifasiyal mikrosomi ve Nager’s sendrom-

lu hastalarda kademeli distraksiyon ile ekstraoral bir fik-
sasyon diizenegi kullanarak mandibular uzatma islemini
klinik olarak ilk kez basariyla uygulamiglardir. Bu uygula-
manin ardindan kullanilan apareylerde uygun degisiklikler
yapilarak kraniomaksillofasiyal bolgeye adapte edilmis-
tir(10). Bu gelismeler kraniomaksillofasiyal bolgedeki de-
fekt, anomalilerin orijinal kendi kemigiyle diizeltilmekte
ve elde edilen yeni kemik klasik yontemlere gore onemli
istiinliikler saglamaktadir.

DiSTRAKSIYON OSTEOGENEZiSiNiN BiYOLOJiK
TEMELLERI

Distraksiyon teknikleri gerilim kuvvetlerinin uygulandigi
yere gore kallotazis ve fiziyal distraksiyon olmak iizere iki
sinifa ayrilmaktadir:

I- Kallotazis

Kirik kallusunun distraksiyonudur. Osteotomi veya kirik
nedeniyle devamliligi bozulmusg kemik segmentleri arasin-
da yer alan tamir kallusunun kademeli gerilimidir.

Kallotazis klinik olarak birbirini takip eden 5 periyodu
kapsamaktadir:

Osteotomi Periyodu: Osteotomi kemigin cerrahi olarak iki
parcaya ayrilmasidir.

Latent Periyot: Kemigin cerrahi olarak iki parcaya ayrilmasi
ile distraksiyon kuvvetlerinin uygulanmaya baslamasi arasin-
daki dénemdir. Iki pargaya ayrilmis olan kemik segmentleri
arasinda tamir kallusunun olusmast igin gerekli olan siireyi
ifade etmektedir.

Distraksiyon Periyodu: Kemik segmentlerine kademeli ¢gek-
me kuvvetlerinin uygulandigi ve kemik segmentleri arasinda-
ki bolgede yeni kemik veya distraksiyon rejeneratinin olustu-
gu donemdir. Bu donem siiresince iki biiyiik parametre kritik
oneme sahiptir: Distraksiyon ritmi ve distraksiyon orani. Dist-
raksiyon orani kemik segmentlerinin toplam giinliik hareket
miktarint ifade ederken, distraksiyon ritmi ise distraksiyon
oraninin giinliik ka¢ kerede uygulandigini ifade eder.

Konsolidasyon Periyodu: Bu periyot istenilen miktarda uzat-
ma saglanip distraksiyon kuvveti kesildikten sonra baslar,
distraksiyon aygiti ¢ikarilincaya kadar devam eder. Bu siire
yeni olugsmus kemik dokusunun mineralizasyonuna ve korti-
kalizasyonuna izin verir.

Remodeling Periyodu: Distraksiyon aygitinin ¢ikarilma-
sindan sonraki dénemdir. Bu siire genellikle distraksiyonun
tamamlanmasindan 1 yil sonraya kadar devam etmesine
ragmen, yeni olusan kemigin remodelingi distraksiyonun ta-
mamlanmast ile baslar ve konsolidasyon periyodu boyunca da
devam eder (11).

ll- Fiziyal Distraksiyon

Kemik biiytime plaklarinin distraksiyonudur. Bu teknik te-
mel olarak biliylime plaklarina uygulanan distraksiyon ora-
nina gore ikiye ayrilir:
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A. Distraksion Epifiziyolizis: Bilylime bolgelerine
giinde 1-1,5 mm’lik bir distraksiyon aralifinda ya-
pilan hizl1 bir fiziyal distraksiyon teknigidir. Hizli ve
artan derecedeki gerilim biiylime plaklarinda kiril-
maya neden olur. Daha sonra epifizin metafizden
kademeli olarak ayrilmasi, biiylime plag: kartila-
jinin yerinin trabekiiler kemikle dolmasina neden
olmaktadir.

B. Kondrodiatazis: Giinliik 0,5 mm’den daha az
olacak sekilde ¢ok yavas bir ayrilma ile meydana
gelir. Bu, biiyiime plaginin kirilma olmaksizin geril-
mesine izin verir. Yavas bir sekilde gerilen biiylime
plagindaki gerilimsel stres kikirdak hiicrelerinin bi-
yosentetik aktivitesini arttirir ve sonugta hizlanmis
bir osteogenezis olugmasina neden olur(12).

DiSTRAKSiYON OSTEOGENEZISi
HisTOLOJiSi

DO evrelerinin histolojisi farklilik gostermektedir:

1- Latent donem: DO kortikotomiyi takip eden bir
latent donemle baslar. Kortikotomi sonrasi latent
periodun kirik iyilesmesinin baslangi¢ safhasindan
hi¢bir farki yoktur. Kortikotomi bolgesindeki bosluk
fibrin kilifla ¢evrelenen iltihabi hiicre infiltrasyonu
ve hematomla dolar. DO baglamadan mezenkimal
hiicrelerinin immatiir vaskiiler siniizoidler ve kol-
lajen kopriiler olugturmak iizere organize olduklari
gorilmektedir.(13)

2- Distraksiyon baslangict: Fibrovaskiiler koprii-
niin kendini distraksiyon yoniinde organize ettigi
goriilmektedir. Kollajen ag1 tendon gibi daha yogun
ancak daha az vaskiiler bir hal almaktadir. Bu do-
nemde aradaki yapinin gerilim toleransini agmayan
hiz ve ritmin uygulanmasi ¢ok 6nemlidir.

3- Distraksiyonun 1. haftasi: Birinci hafta sonun-
da 6-7 mm olan distraksiyon araligindaki fibroz,
avaskiiler doku, fibroz interzon olarak adlandirilan
ve kollajen lifleri arasinda ig seklinde fibroblastlar
iceren yapi halini almaktadir. Osteoid ve osteoblast
halen mevcut degildir.

4- Distraksiyonun 2. haftasi: Fibréz interzonunun
her iki tarafinda, vaskiiler siniizoidlere komsu kiime-
ler halinde osteoblastik hiicreler ortaya ¢ikar. Kolla-
jen demetleri osteoid benzeri bir matriks ile kayna-
sir. Ikinci haftanin sonuna dogru osteoid hiicreleri
mineralize olarak primer mineralizasyon onciisti ad1
verilen kemik spikiillerini olusturur. Bu osteojenik
proses periost, korteks, mediiller kanal olmak tizere
kesilen tiim yapilari icermektedir.

5- Distraksiyonun 3. haftasi: Osteojenik yapilanma,
kemik spikiillerinin uzamasi, mikrokolon formas-
yonu ve fibréz interzon ossifikasyonu goze c¢arpar.

Uzama, olusan kemik spikiillerinin etrafinda devam
etmektedir.

6- Distraksiyonun son haftasi: Fibroz interzon tam
olarak ossifiye olur. Aralik tam kopriilesir ve bir tane
kalin mikro kolon olusur.(14)

7- 6 haftalik konsolidasyon ve yiik verme sonra-
st: Konsolidasyon doneminde vaskiiler siniizoidler
kopriilesir ve fibréz interzonun mineralize mikroko-
lon haline doniistimiiyle aralik kapanir ve canli ke-
mik dokusu olusur. Osteojenik ara bolge korteks ve
medulla olarak remodele olur. Kemik kolonlar1 la-
meller ve lakiiner 6zellikler gosterir. Kemik kolonlar
arasindaki fibrovaskiiler doku normal ilik dokusuna
doniisiir.(15,16)

Bagarili Distraksiyonun temel biyolojik parametre-
leri

1. Osteojenik dokularin ve periosteal /endosteal kan
desteginin maksimum korundugu diistik enerjili os-
teotomi

2. Kirik kallusunun olusmasina izin verecek kadar
yeterli latent periyot.

3. Kemik segmentlerinin stabil fakat rijit olmayan
fiksasyonu.

4. Tam olarak hesaplanmis distraksiyon yonii.
5. Optimal distraksiyon oran1 ve ritmi.

6. Kontrolsiiz fonksiyonel yiliklemeden 6nce yeni
olusan kemigin remodelingi ve konsolidasyonu i¢in
yeterli zaman.

7. Yeni olugmus kemigin mekanik yiiklemesi ve kan
destegi arasindaki oransal iliski (17).

DiSTRAKSiYON OSTEOGENEZiSi AYGITLARI

Kraniyofasiyal osteodistraksiyon tekniklerinde uy-
gulanan distraksiyon aygitlarinin degisik c¢esitleri
bulunmaktadir. Distraktorler, kullanilan alan ve ol-
guya gore, agiz dist (ekstra-oral=eksternal) (Sekil
1) ve agiz i¢i (intra-oral=internal) (Sekil 2) olarak
tasarlanmustir (18).

Eksternal cihazlarla sadece kemik ile baglanti sagla-
nirken; internal cihazlarla dis ile baglanti, kemik ile
baglanti, hem kemik hem de dis ile baglant1 (hibrit)
saglanmaktadir. Her iki tip cihazinda tek yonlii, ¢ift
yonlii ya da ¢ok yonlii etki gdsteren tiirleri bulun-
makta ve tedavide defektin lokalizasyonu ve genis-
ligine gore bu tiirlerden biri tercih edilmektedir (19).
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Sekil 1. Eksternal orta yiz ve mandibula distraksiyon aygitlari (https://www.klsmartin.com/fileadmin/user_upload/Homepage/Mediat-
hek/90-173-02_Distraction_ product_overview.pdf adresinden alinmistir)

Sekil 2. internal maksilla ve mandibula distraktér aygitlari

(https://www.klsmartin.com/fileadmin/user_upload/Homepage/Mediat-

hek/90-173-02_Distraction_ product_overview.pdf adresinden alinmistir)

DiSTRAKSiYON OSTEOGENEZIiSiNiN AVANTAJLARI
VE DEZAVANTAJLARI

DO’nin geleneksel ortognatik cerrahi tekniklere gore bir-
cok avantaji1 vardir. Bu avantajlar;

1. DO ile kemik greftine ihtiyag duyulmaksizin 20 mm
veya daha fazla mandibuler ilerletme yapilabilir. Greft ih-
tiyacinin ortadan kalkmasi yaninda dondr sahanin enfek-
siyon riski, morbidite ve skar gibi riskler yasanmaz (20).
2. DO bebeklerde ve ¢cocuklarda uygulanabilir. Bu yas gru-
bundaki hastalar yetersiz kemik dokusu ve gelisen dis kok-
lerine zarar verme riski yiliziinden geleneksel osteotomiler
icin uygun degildir.

3. TME’de sagittal split osteotomisine gore daha az distor-
siyon ve yliklenme goriiliir.

4. DO, mandibulanin ilerletilmesi, genisletilmesi ve yiik-
sekliginin arttirilmasi olmak tizere {i¢ boyutta gerceklesti-
rilebilir.

5. DO’nde relaps goriilme orani daha azdir. Yumusak do-
kudaki adaptif degisiklikler, akut ortopedik diizeltmelerle

meydana gelebilen potansiyel relapsi dnleyen genis iske-
letsel hareketlere izin verir (21).

6. DO’nde inferior alveoler sinire zarar verme ihtimali
daha azdir.

7. Operasyon zamani daha kisadir.

8. Ozellikle intraoral aygitlarin gelistirilmesiyle hastanin
operasyonu kabullenmesi daha kolay olmaktadir (22-24).

DO’nin baglica dezavantajlari ise apareylerin ¢ikarilmasi
icin ikinci bir operasyon gerekmesi ve ekstraoral aparey-
lerin pinlerinin yerlestirilmesine bagh skar dokusu gelige-
bilmesidir. Bununla birlikte toplam tedavi siiresinin uzun
olmasi da 6nemli bir dezavantajdir (25).

Distraksiyon Osteogenezisinde Gelismeler

DO sisteminin gelismesi ve hastalara daha hizli daha kon-
forlu bir iyilesme saglayabilmek icin cesitli arastirmalar
yapilmis ve yeni teknikler gelistirilmeye ¢alisilmistir. Bun-
lardan bazilarina asagida deginilmistir:

1-Distraksiyon bolgesine kompresyon uygulanmasi: Cesitli
aragtirmacilar konsolidasyon periyodunu kisaltmak i¢in ve
daha kaliteli kemik elde etmek i¢in distraksiyon bdlgesine
kompresyon uygulamislardir. Bu amagla Kim ve ark. (26)
modifiye distraksiyon osteogenezis ve konvansiyonel dist-
raksiyon osteogeneziste kemik iyilesmesini karsilastirdik-
lar1 ve konsodilasyon periyodu boyunca basing uygulayan
modifiye distraksiyon osteogenezis protokoliinii anlamak
i¢in bilgisayar stimiilasyonu kullandiklari ¢aligmalarinda,
konsolidasyon periyodunda kompresyon uygulamasinin
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hizli ve yogun bir kemik rejenerasyonu sagladigini bul-
muglardir.

2-Elektrik sitimiilasyonunun distraksiyon osteogenezise et-
kisi: Arastirmacilar kemik kalitesini artirmak i¢in distraksi-
yon periyodunun ¢esitli agamalarinda distraksiyon bolgesi-
ne, dogru akim uygulamislardir. Dogru akim, stimulasyonu
klinik olarak degisik ortopedik problemlerin tedavisinde
kullanilmaktadir. Bunun, yeni kemik olusumunda kayda
deger bir artis ve mekanik agidan daha kuvvetli bir kemik
olusturdugu bulunmustur.Elektrik akimimin distraksiyon
osteogenezis tizerine olan etkisi ve farkli distraksiyon evre-
lerindeki en i1yi uygulama periyodunu belirlemek amaciyla
El-Hakim ve ark. (27) tarafindan yapilmig bir ¢caligmada
distraksiyon bolgesine, distraksiyon ve konsolidasyon pe-
riyodunda uygulanan dogru akimin mandibular distraksi-
yonla sinerji olusturdugu gosterilmistir.

3.Irradyasyon ve hiperbarik oksijen tedavisinin distraksi-
yon osteogenezise etkisi: Irradyasyon ve hiperbarik oksijen
tedavisi kemigi etkileyen tedavilerdir. Bu tedavileri alan
hastalarda kemik formasyonu degisimleri ile ilgili yapilmis
bir aragtirmada Muhonen ve ark. (28) mandibular distraksi-
yon sirasindaki kemik formasyonunu degerlendirmek igin
floride (18F—) emisyon tomografisi kullanmiglardir. Calig-
ma gostermistir ki operasyondan once verilen irradyasyon
kemik formasyonunu bozmaktadir. Hiperbarik oksijen te-
davisi osteogenezisi uyarmamaktadir fakat osteojenik akti-
viteyi uzatarak kemik formasyonunu artirabilmektedir.

4. Kalsiyum siilfatin distraksiyon osteogenezise etkisi:
Distraksiyonu gelistirmek i¢in distraksiyon bolgesine ¢esit-
li maddeler uygulanmigtir, bunlardan birisi de kalsiyum
stilfattir. Rezorbe olabilen kalsiyum stilfat uygulamasinin
yeni distrakte olmug kemikte osteogenezisi ve konsolidas-
yonu hizlandirdigi Al Ruhaimi ve ark. (29) nin yaptig1 bir
calismada gosterilmistir. Calismada kalsiyum siilfat uygu-
lamasinin yeni distrakte kemikteki osteogenezis ve kalsifi-
kasyon oranini arttirdig1 gosterilmistir.

5. Kok hiicrelerin distraksiyon osteogeneziste kullanilma-
st: Popiilerlik kazanan kok hiicreler distraksiyon osteoge-
nezisde de kullanmilmistir. Birgok arastirmacit DO de kok
hiicre uygulamasinin basarili sonuglari oldugunu bildir-
mistir (30).

Otolog kemik iligi mezengimal kok hiicre transplantas-
yonu, distraksiyon bdlgesindeki kemik rejenerasyonunu
hizlandiran ve konsolidasyonu gelistiren bir metottur (31).
Maksiller ve mandibular DO’de mezensimal kok hiicreler-
inin uygulanmasi, ossifikasyon ve konsodilasyon periyodu-
nu hizlandirarak kemik formasyonunu artirmaktadir (32).

Song ve ark. (33), mezengimal kok hiicre olan dental pulpa
kaynakl1 kok hiicrelerinin yeni kemik formasyonuna olum-
lu etkilerinin yan1 sira, dental pulpa kaynakli kok hiicreleri
kullandiklar1 grupta kontrol grubuna oranla kemik mineral
yogunlugu ve igeriginin daha iyi oldugunu gézlemlemis-
lerdir.

6.Lazerin distraksiyon osteogenezise etkisi:Lazerin kont-
rollii enerji saliimi ile yara iyilesmesini hizlandirma
ozelliginden yararlanmak amactyla,arastirmacilar, DO’de
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diisiik enerji seviyeli lazer tedavisi (DESLT)’ni kullan-
miglardir.Bu ¢alismalardan birinde, Medeiros ve ark. (34),
distraksiyon sirasinda uygulanan DESLT nin kemik reje-
nerasyonunu arttirdigini ve konsolidasyon periyodunu ki-
salttigini, boylelikle apareylerin erken ¢ikarilmasina olanak
sagladigin1 ve apareylerin uzun siireli kullanimina bagh
olusan sorunlar1 da ortadan kaldirdigini gostermislerdir.

7. Lokal olarak uygulanmis nevre growth faktdriin dist-
raksiyon osteogenezise etkisi: Cesitli hormonlarin distrak-
siyon osteogenezis iizerine etkili olabilecegi saptanmis ve
bu konuda ¢esitli arastirmalar yapilmistir. Bunlardan birisi
de lokal olarak uygulanmig nevre growth faktordiir. Lokal
olarak uygulanan nerve growth faktoriin, kallus maturas-
yonunu hizlandirarak konsolidasyon periyodunu kisaltmasi
klinik olarak yararli olabilir (30).

8.Radyasyonun distraksiyon osteogenezise etkisi: Radyas-
yonun viicudun tiim dokularina oldugu gibi kemik tizerine
de etkileri vardir. Gonzalez-Garcia ve ark.(35) tarafindan
radyoterapi sonrasi distraksiyon uygulanmig 6 hastanin da-
hil edildigi calismada, 5 hastada DO’in basarili oldugu ve
radyoterapinin DO’i direk olarak etkilemedigi rapor edil-
mistir.

9.Bisfosfonatlarin distraksiyon osteogenezise etkileri: Bir
bifosfonat tiirli olan zoledronik asidin kemik tizerine etkile-
ri bilinmektedir. Pampu ve ark. (36), DO’de zoledronik asi-
din kemik mineral yogunluguna ve igerigine olan etkilerini
arastirdiklar1 bir ¢calismada, zoledronik asidin yeni kemik
formasyonunda ve distraksiyon alaninda pozitif etkisi ol-
dugunu ortaya ¢ikarmislardir.

10. Piezoelektrik cerrahinin distraksiyon osteogenezisde
kullanilmasi: Piezoelektrik osteotomlarin, bitisik yumu-
sak dokularin biitlinligiinii koruyarak kemik yapilarinin
hassas, giivenli ve temiz bir sekilde kesilmesini sagladig:
diisiinilmektedir. Gonzalez-Garcia ve ark. (37), alveoler
distraksiyonda piezoelektrik osteotominin intra-operatif
komplikasyon insidansini azaltirken piezoelektrik osteo-
tominin post-operatif ve post-distraksiyon komplikasyon
riskini artirdigin1 gostermislerdir.

11. Trombosit konsantratlarinin distraksiyon osteogenezise
etkisi: Trombositten zengin plazma (TZP) ve trombositten
zengin fibrin (TZF), agiz, dis ve gene cerrahisi alaninda,
kemik i¢i defekt rekonstriiksiyonu, siniis lift prosediirleri,
kist eniikleasyonu sonrasi olusan kaviteler, alveoler yarik
rekonstriiksiyonu ve dental implant ¢evresinde olusan ke-
mik kayiplarmin tedavisi gibi ¢esitli rejeneratif prosediir-
lerde kullanilmaktadir (38).

Fibrin matris icerisindeki biiylime faktorleri ve sitokinler
sinerjik etkilesim ile sert ve yumusak dokularin dogal yolla
ve daha hizli iyilesmesine olanak tanir, ayrica vaskiiler bii-
tiinliigiin saglanmasinda rol oynar (39).

Xu ve ark.’nin (40) DOde TZP uygulayarak yaptiklar ca-
lismada, TZP’nin yara iyilestirmesini hizlandirmasinin
yani sira, kemik rejenerasyonuna da olumlu etkileri oldu-
gunu bildirilmislerdir.
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12. Cerrahi rehberlerin distraksiyon osteogenezis de kul-
lanilmasi: Ug boyutlu (3B) yazilim nesnelerin dijitallesti-
rilmis modellerden dogru sekilde yeniden olusturulmasina
olanak saglar. 3B yazilim teknigi, cerrahi riskleri etkin bir
sekilde azaltma ve tedavi dogrulugunu artirma potansiye-
line sahiptir.

Mao ve ark.(41)’min Pier Robin sendromlu hastalarda
cerrahi rehber kullanarak yaptiklar1 distraksiyon osteoge-
nezisde cerrahi rehber kullanimi ile operasyon siiresinin
oldukca kisaldigi, hastanede kalig siiresinin azaldigi ve
postoperatif komplikasyonlarm minimuma indigi goriil-
miistiir. Chen ve ark. (42), Foley ve ark. (43) cerrahi rehber
kullaniminin,tedavi planlamasini, dogru osteotomiyi, ke-
mik segmentlerinin repozisyonunu ve osteotomi hatlarinin
konturunu kolaylastirdigin1 ve distraksiyon aygitinin yer-
lestirilmesinde etkinligini arttirdigini bildirmislerdir.

SONUC

Konvansiyonel distraksiyon osteogenezis yillardir basariyla
uygulanmis ve basarili sonuglar alinmistir. Bu aragtirma-
larda distraksiyonun gelismesi yoniinde olumlu gelismeler
olmustur, ancak bulunan yeni yontem ve materyaller {ize-
rinde daha ¢ok arastirma yapilmasi gerekmektedir.

MADDI DESTEK VE CIKAR iLISKiSi

Calismay1 maddi olarak destekleyen kisi/kurulus yoktur ve
yazarlarin herhangi bir ¢ikar dayali iligkisi yoktur.
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Kistik fibrozis hastaliginda tibbi beslenme tedavisi
Medical nutritional therapy in cystic fibrosis disease
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oz

Kistik fibrozis (KF), cocuklarda ve yetiskinlerde goriilen,
multisistem  tutulum  gosteren genetik bir  hastaliktir.
Yenidoganlarda en sik Avrupa kokeninde goriilmekle bilrikte
farkli etnik kokenlerde hastaligin goriilme sikligi 1/3500 ila
1/30000 arasinda degismektedir. KF hastaliginda beklenen yasam
stiresinin uzatilmasi ve sag kalim oraninin artirilmasi i¢in taninin
erken konulmasi, tedaviye erken baglanmasi gerekmektedir.
KF’de sindirim yetersizligi dolayisiyla enerjinin etkili olarak
kullanilmamasi, enerji ihtiyacinin artmasi, gastrointestinal
problemler ve istah azalmasina baglh olarak yetersiz beslenme;
malabsorbsiyon kaynakli olarak da vitamin mineral yetersizlikleri
yaygin olarak gorilmektedir. Beslenme gereksinimlerinin
artmasma karsin ihtiyacin karsilanamamasindan dolayr KF’li
bebek ve cocuklarda malniitrisyon goriilmektir. Bu derlemede
kistik fibrozis hastaliginda tibbi beslenme tedavisi ilkelerinin ve
beslenme tedavisinin 6neminin ortaya konmasi amaglanmustir.

Anahtar Kelimeler: Beslenme, diyet, emilim bozuklugu, kistik
fibrozis, malniitrisyon

GiRiS

Kistik fibrozis hastalig1 kistik fibrozis transmembran re-
giilator (KFTR) proteinini kodlayan gendeki mutasyonun
neden oldugu, birden ¢ok organ ve ekzokrin bezleri etkile-
yen, otozomal resesif gecisli, mortalitesi yiiksek, kronik ve
progresif bir hastaliktir (1). KFTR proteini, epitelin apikal
membranlarinda klor dolagimini diizenler. Bu proteinin ya-
pisal ve islevsel bozuklugu, epitel hiicre salgilarinin bilesi-
minde degisiklikler ile sonuglanir. Hastalik terde elektrolit
yogunlugunun artmasi, pankreatik yetersizlik, mukus akis-
kanlig1 klirensinde azalma, akut pulmoner alevlenme atak-
lar1 ve kronik akciger infeksiyonu ile karakterizedir (2).

ABSTRACT

Cystic fibrosis (CF) is a genetic disorder with multisystem
involvement in children and adults. In Newborns, the most
frequent occurrence of European ancestry is the frequency
of having a disease in different ethnic origins, ranging from
1/3500 to 1/30000. In order to extend the expected life span and
increase the survival rate in patients with CF, it is necessary to
make diagnosis early and to start treatment early. Inadequate
use of energy due to digestive failure in CF, increased energy
need, gastrointestinal problems and inadequate nutrition due to
reduced appetite; Vitamin mineral deficiencies are also frequently
seen as malabsorption origin. Malnutrition is seen in CF infants
and children because of the increased need for nutrition and
the inability to meet the needs. In this review, it is aimed to
introduce the principles of medical nutrition therapy principles
and nutritional therapy in cystic fibrosis.

Keywords: Cystic fibrosis, diet, malabsorbtion, malnutrition,
nutrition

Kistik fibrozis insidansi; Avrupa ve Avrupa kokenli po-
plilasyonda 1/3.500, Afrikalhlar, Afrikan Amerikalilarda
1/15.000, Asyali Amerikalilarda 1/30.000, tasiyici frekansi
beyaz wrkta 1/22-28’dir (3). Kistik fibrozis tarama prog-
ramlarindan 6nce hastalarin ¢oguna kistik fibroz semptom-
lar1 goriildiikten sonra tan1 konulmaktaydi. Son 10 yilda
yenidogan tarama programlari genigletilmesi sayesinde KF
vakalarinin cogunda semptomlar goriilmeden 6nce tani ko-
nulmaya baslandi. Amerika’da 2001 yilinda yenidogan ta-
rama programi sirasinda KF vakalarinin %10’undan daha
az1 teshis edilirken, 2011 yilinda taramalarin %60’ 1inda
teshis konulmustur (4). Ulkemizde 1 Ocak 2015 itibariyle
KF Yenidogan Tarama Programi uygulanmaya baslanmis-
tir (5).
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ABD Kistik Fibrozis Sagligi Hasta Kayit Defteri Yillik
Veri Raporu’na gore, KF i¢in beklenen yasam siiresi; 1985
yilinda 25 yil ilken 2008 yilinda 37 yila yilikselmistir. Bir-
lesik Krallik’ta 2000 yilindan itibaren yenidogan tarama
testleriyle birlikte KF’li hastalarda beklenen yasam siire-
sinin 50 yil oldugu bildirilmistir (6). Tibbi beslenme te-
davisi KF’li hastalarda yasam kalitesi ve yasam siiresinin
artmasinda bilylik 6nem tasimaktadir. Bu derlemede KF’li
hastaligina yonelik tibbi beslenme tedavisi ilkelerinin ortaya
konmasi amaglanmustir.

KiSTiK FIBROZiS PATOGENEZi

Kistik fibrozis geni, ‘kistik fibroz transmembran regiilator
(KFTR)’ adl1 proteinin sentezini kodlamaktadir. KFTR epi-
talyel hiicrelerde eksprese olur ve iyon transportunu diizen-
ler. KFTR ile ilgili gen mutasyonlari epitel hiicrelerde iyon
transportu islevinin bozulmasina neden olur. Solunum yolu
epitelindeki transport defekti tuzun ve suyun hiicre digina
salgilanamamasina ve bunun sonucu olarak salgilarin yeterli
derecede su igerememesine neden olur. Benzer olaylar pank-
reas ve safra kanallarinda da meydana gelir, bu sekresyonlar
da kururlar ve bulunduklar kanallar tikarlar (7). Hastalar-
daki koyu kivaml salgilar pankreas kanallarinda tikanma
yaparken ayni1 zamanda, i¢inde tasidig1 proteolitik enzimler
ile pankreas dokusuna zarar vermeye baglamakta, gittikce
fibrozis ve atrofi gelisen pankreasta yaglanma olusmaktadir.
Once ekzokrin fonksiyonlarinda sonra endokrin fonksiyon-
larinda bozulmanin sonucunda adacik hiicreleri, zarar goriir
ve insiilin eksikligi ortaya ¢ikmaktadir (8). Ter bezlerinde
ise tuzun geri emilimi bozulmustur. Bu nedenle bu yoldan
da fazla miktarda tuz kaybi olmaktadir (7).

KiSTiK FIBROZiS HASTALIGINDA KLiNiK BULGULAR

Kistik fibrozis mutasyonlarinin heterojen olusu ve cevre
farkliliklar1 nedeni ile akciger, gastrointestinal sistem ve
diger organlar degisken bigimde tutulurlar. KF’de en sik
rastlanan klinik bulgular alt solunum yolunda reaktif hava-
yolu hastaligi, tekrarlayan bronsiyolit bronsektazi, ¢omak
parmak, tekrarlayan pndmoni, atelektazi, pndmotoraks, he-
moptizi, solunum yetersizligi; pankreasta ekzokrin yetersiz-
lik, yagda eriyen vitamin eksikligi, tekrarlayan pankreatit,
insiiline bagimli diabetes mellitus; mide-bagirsak yolunda

mekonyum ileusu, distan intestinal obstriiksiyon, rektal
prolapsus, invajinasyon, kronik ishal; karaciger- safra yolla-
rinda; uzamis yeni dogan sarilig1, neonatal kolestaz, biliyer
siroz, portal hipertansiyon, hepatosplenomegali, kolesis-
tit ve kolelityazis, {ist solunum yolunda nazal polipozis ve
pansiniizittir. KF’1i hastalarin degisik yas gruplarinda en sik
bagvuru nedenleri Tablo 1°de 6zetlenmistir (9).

Tablo 1. Semptom ve bulgularin yasa gore siniflamasi

Sutcocuklugu Cocukluk Ergen/Yetiskin

Mekonyum ileusu

Obstriktif sarilik

Buyume geriligi Puberte gecikmesi

Steatore Obstruktif azospermi

BuyUme geriligi Hipolektrolitemive | Kronik bronsit

yorgunluk
Hipoproteinemi ve Bronsektazi Kronik abdominal agri
anemiyle
Birlikte 6dem Nazal polip Pankreatit
Tekrarlayan bronsiyolit Rektal prolapsus Siroz
Rektal prolapsus Tuz tadialinan cilt | Hemoptizi

Tuz tadi alinan cilt Pnémotoraks

KiSTiK FIBROZiS HASTALIGINDA TANI

Son 10 yilda KF hastalarinda en 6nemli gelisme bir¢ok
iilkede yenidogan tarama programininn uygulamaya kon-
masidir. KF yenidogan tarama testi ¢cok pahali olmayan ve
genis gruplara uygulanabilen topuk kaninda immunreaktif
tripsinojen (IRT) analizine dayanir (10). Immiinoreaktif
tripsinojen (IRT) pankreas tarafindan yapilan bir enzim
prekiirsoriidiir. IRF diizeyleri pankreas yetersizligi olma-
yan hastalar dahil tim KF hastalarinda yiiksektir. Topuk
kanindan aliman Orneklerde immun reaktif tripsinojen
(IRT) olgtimii yapilmakta, IRT degeri belirlenen diizeyin
iizerinde bulunan bebekler 2. kez topuk kanindan IRT 6l-
¢iimii i¢in cagrilmaktadir. Tki IRT degeri de belirlenen esik
degerin iizerinde ¢ikan bebekler ter testi yapan merkezle-
re yonlendirilmektedir. Ulkemizde terde klor dlgiimii ¢ok
az merkezde yapilmakta genellikle terde konduktivite 6l-
¢lilmektedir. Konduktivite 6l¢giimiinde terde klor yaninda
sodyum, potasyum gibi diger iyonlarinda 6l¢iimii yapildi-
gindan ter testi icin pozitiflik degerleri degismektedir. Ye-
nidogan tarama testi sonrasi hastalar1 yonlendirme semasi
Sekil’de gosterilmistir (5).

2 Tarama IRT Pozitif

7

Ter Testi

s

i

s

Terde klor>60 mmol/L veya

Terde klor 59-30 mmol/L veya
Terde konduktivite > 90 mmol/ L] Terde konduktivite 89-50 mmol/ L

Terde klor<30 mmol/L veya
Terde konduktivite <50 mmol/ L

£

s

s

KF Kkesin tam
Klinik degerlendirme ve tedavi
icin KF merkezine yonlendirilir

KF kesin olmayan tam
Klinik degerlendirme ve takip
icin KF merkezine yonlendirilir

KF yok

Yalanc1 pozitif tarama testi

Sekil. Yenidogan tarama testi sonrasi hastalari yénlendirme semasi
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Kistik fibrozisde beslenme

TIBBi BESLENME TEDAVISi

Kistik fibrozis hastaliginin beslenme yonetimini; beslenme
durumunun degerlendirilmesi, artan enerji gereksiniminin
kargilanmasi, pankreatik enzim replasman tedavisi (PERT)
ve vitamin ve mineral destegi olusturmaktadir (11).

Beslenme Durumunun Degerlendirilmesi

Avrupa Klinik Beslenme ve Metabolizma Birligi
(AKBMB/ESPEN) KF’li bebek, ¢cocuk ve yetiskinler i¢in
beslenme bakim rehberine gore, KF’li hastalarin beslenme
durumunun degerlendirilmesinde biiylime/agirlik izlemle-
rinin yapilmasi, nutrisyonel izlem ve diyet degerlendiril-
mesi yapilmahdir. Biiylime izleminde bebeklerde yeterli
beslenme saglanana kadar her hafta kontrol onerilir. Yeterli
beslenme saglandiktan sonra yasamin ilk yilinda her ay,
ilk yildan sonra {i¢ ayda bir kontrol onerilir. Nutrisyonel
izlemde her yil kan sayimi, demir seviyesi, plazma A, D,
E, K vitamini diizeyleri, plazma/serum fosfolipid yag asidi
seviyeleri, karaciger fonksiyonu ve elektrolit 6l¢timleri de-
gerlendirilmelidir. Malniitrisyon riski i¢in; Akciger fonk-
siyonu 3 ayda bir degerlendirilmeli, pankreas fonksiyonu
yillik degerlendirilmelidir. Biiyiime ve beslenme durumu
incelenerek PERT ihtiyaci degerlendirilmelidir (12).

Pankreatik ekzokrin fonksiyonlar1 degerlendirmek amaci
ile 72 saatlik digkida yag miktarinin dl¢iilmesi, diskida fe-
kal elastaz tayini ya da sekretin ve kolesistokinin stimiilas-
yonu sonrasi toplanan duodenal sivida pankreatik enzim
miktarlarinin 6l¢limii yontemleri kullanilabilir (13). Diyet
degerlendirmesinde diyet onerilerine uyma konusundaki
sorular da dahil olmak iizere ¢ocuklarin 3 ayda bir, yetis-
kinlerin 6 ayda bir diyet incelemesine tabi tutulmasi dne-
rilmektedir (12).

Enerji Gereksinimi

Kistik fibrozisli ¢ocuklar ve addlesanlar enerjinin gastro-
intestinal diizeyde sindirim yetersizligi yiiziinden etkili
olarak kullanilamamasi ve artmis enerji ihtiyacindan do-
layt enerji gereksinimini karsilayamamaktadir (3). Enerji
kaybinin temel nedeni intestinal limene yetersiz pankreas
enzimi salinimindan kaynaklanan sindirim yetersizligidir.
Saglikli insana kiyasla KF’li bireylerde pankreatik yeter-
sizliklerden dolay1 enerji ihtiyaci daha fazladir (7). Pulmo-
ner inflamasyon, gastrointestinal problemler ve ilaglarin
yan etkileri de istah1 diisiirebilir ve besin alimini1 engelle-
yebilir. KF’li bebek ve ¢ocuklarda yetersiz besin alimi bo-
durlukla sonuglanir (14). KF mutasyonuna, hastanin yasina
ve mevceut saglik durumuna bagli olarak, saglikli ¢ocuklar
ve yetiskinler i¢in gereken enerjinin %120-150’si kadar ol-
malidir. Enerjinin %40-45°1 yaglardan, %40-45’1 karbon-
hidratlardan, %20’si proteinlerden saglanmalidir (15).

Avrupa Kistik Fibroz Dernegi Hasta Kayit 2010 verilerine
gore Avrupa’da KF’li bebek ve ¢ocuklarin yarisi beslen-
me hedeflerini/gereksinimlerini karsilayamamaktadir (16).
Amerika’da Kistik Fibrozlu BKI persentilleri 2001 yilinda
41 iken, 2011 yilinda 51.3’e ¢ikmistir. Bununla birlikte
ABD KF Vakfi Hasta Kayit Raporuna gore ¢ocuklarin yak-

lasik 4’te 1’1 cinsiyete gore 10. persentilin altinda kalmak-
tadir. KF’li hastalardan enerji gereksiniminin saglanmasi
biiylik 6nem tagimaktadir (17).

Pankreatik Enzim Replasman Tedavisi

Pankreatik enzim replasman tedavisi (PERT) yeterli bes-
lenme durumunun saglanmasi i¢in hayati 6nem tagimak-
tadir. PERT, gastrik bosalma yoluyla verilen; protein ve
yaglarin sindirimi igin gereken pankreatik enzimlerin,
ozellikle proteazin ve lipazin oral yoldan verilmesini ice-
rir. Bu sekilde tedavi intestinal yoldan protein ve yag ka-
yiplarini azaltir. Yag emilimi enzim kullanimi ile %80-90
diizeyine ¢ikabilir (18).

Pankreatik enzim replasman tedavisinin yeterliliginin be-
lirlenmesi i¢in; bebeklere 3 ayda bir, cocuklara ve addle-
sanlara 6 ayda biliylime ve beslenme durumunun izlenmesi
onerilir (19).

Kistik Fibrozis Vakfi konsensiis rehberine gore, 0-12 aylik
bebeklerde 120 ml formiila veya anne siitii ve 1 gram diyet
yag1 i¢in 2000-4000 {inite lipaz, 1-4 yas aras1 ¢ocuklarda
1 gram diyet yagi i¢in 2000-4000 iinite lipaz, 4 yasindan
biiyilik cocuk ve yetigskinlerde 1000 — 2500 {inite lipaz /kg/
glin alinmas1 Onerilmektedir (20).

Vitamin ve Mineral Destegi

Kistik fibroziste sik goriilen artmis terleme, bagirsak ma-
labsorbsiyonu ve kronik enflamasyonun bir sonucu olarak
tuz, kalsiyum, demir, ¢inko ve selenyuma olan gereksinim
artar. Kaybedilen sodyumun replasmani i¢in 0-6 aylik be-
beklere 20-40 mg/kg/giin sodyum takviyesi yapilmasi ve
cocuklarda tuzlu besinlerin ve sodyum klorid kapsiillerinin
kullanilmasi 6nerilmektedir. Cinko yetersizligi olan hasta-
larda 2 yasindan kiiciik bebek ve gocuklara 1 mg/kg/giin;
2-18 yag arasindaki ¢ocuklara 15 mg/giin ¢inko takviyesi
onerilmektedir. KF’de kalsiyum dengesi malabsorbsiyon,
digkt ile kalsiyum kaybinin artmast, diyet aliminin yetersiz
olmasi ve glukokortikoid tedavisi nedeniyle bozulabilir.
Disiik kemik mineral yogunlugu KF’de siklikla goriiliir.
Kalsiyum yetersizligi kemik mineralizasyonun azalmasina
ve sekonder osteoporoza yol acabilir. Kalsiyum takviyesi
KF’li ¢ocuk ve yetiskinlerde yararhidir. Kalsiyum 0-6 ay-
lik bebeklerde 210 mg/giin, 7-12 aylik bebeklerde 270 mg/
giin, ¢ocuklarda 500-800 mg/giin, adélesanlarda 1300 mg/
giin ve yetigkinlerde 1000 mg/giin olarak yeterli miktarda
almmalidir. Pankreas yetersizliginden kaynakli yag emili-
minin azalmasi, yagda eriyen vitaminlere olan gereksini-
mi artirir. KF’li hastalara yagda eriyen vitamin takviyeleri
rutin olarak verilmelidir ve yillik olarak takip edilmelidir.
KF’1i hastalarda yagda eriyen vitamin gereksinimleri Tab-
lo 2°de verilmistir. Vitamin takviyesi ile istenilen sonug
almmamayan hastalarda daha yiiksek dozlar gerekebilir (21).

SONUC VE ONERILER

Kistik fibrozis komplikasyonlarindan dolayi enerji ve pro-
tein ihtiyacinin arttig1 malniitrisyon ile karakterize bir has-
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Tablo 2. Yagda eriyen vitaminler icin gtinliik 6nerilen dozlar

Giinliik Doz Onerisi
Yas A (V) E (IU) D (IU) K (IU)
0-12 ay 1500 40-50 400 0,3-0,5
1-3yil 5000 80-150 400-800 0,3-0,5
4-8yil 5000-10.000 100-200 400-800 0,3-0,5
>8yil 10.000 200-400 400-800 0,3-0,5

taliktir. Optimal diizeyde biiyiime gelismenin saglanmasi,
malniitrisyonun onlenmesi, hayat kalitesinin yiikseltilmesi
ve sag kalim oranmin artirilmasi igin tibbi beslenme te-
davisi biiyiik 6nem tagimaktadir. Yenidogan tarama prog-
ramlariin gelistirilmesi ile birlikte erken tan1 konulmasi,
hastaligin tibbi tedavisine olanak saglamakta ve beslenme
tedavisine erken baglanarak organ hasarmin Onlenmesi
hedeflenmektedir. Hastaligin beslenme tedavisinde artan
enerji gereksiniminin karsilanmasi, yaglarin sindirimi igin
enzim replasman tedavisinin yapilmasi yagda eriyen vi-
taminlerin ve kaybedilen mineral takviyelerinin alinmasi,
hastanin belirli araliklarla hekim tarafindan saglik durumu-
nun ve diyetisyen tarafindan beslenme durumunun kontrol
edilmesi tedavinin en 6nemli basamaklarini olusturmakta-
dir.
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Servikal aortik ark
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ABSTRACT

Cervical aortic arch is an unusual congenital anomaly. It is usually
symptomatic in childhood, but sometimes this abnormality is
diagnosed during radiological examination because of unrelated
causes in asymptomatic adults. We aimed to report a case of
cervical aortic arch and review of the literature which presented
with cough and shortness of breath.

Keywords: Cervical, aortic arch, shortness of breath, dyspnea

INTRODUCTION

Cervical aortic arch (CAA) is a unusual congenital ano-
maly in which the ascending aorta elongate in such a way
that the aortic arch is situated higher to its usual position (1)
. The position of the arch different from lightly superior to
normal to very high in the neck, lying on either side of the
trachea . Patients is usually asymptomatic. But, it may ca-
use cough and dyspnea, especially during exercise (2). We
here report a cases of CAA, which is a rare case, presented
with cough and shortness of breath.

CASE REPORT

A 48-year-old female was admitted to emergency depart-
ment suffering from cough and shortness of breath du-
ring both exercise. She was on salbutamol inhalation as
well as budesonide/formoterol inhalation for 5 years and
the symptoms did not ameliorate. Her blood pressure was
120/80 mmHg and all peripheral pulses were palpable. The
breath and pulse rate were within normal limits. She had no
significant family history. There was no history of change

(074

Servikal aortik ark, nadir goriilen bir konjenital anomalidir.
Cocuklukta genellikle semptomatiktir, ancak asemptomatik
eriskinlerde bazen bu anormallik farkli nedenlerden dolay:
radyolojik goriintiileme sirasinda teshis edilir. Biz bu yazida
oksiiriik ve nefes darligi ile basvuran servikal aortik ark olgusunu
ve literatiiriin gézden gecirilmesini amacladik.

Anahtar Kelimeler: Servikal, aortik ark, nefes darligi, dispne

in voice, trauma, dysphagia, hemoptysis, or arm claudica-
lion. On inspection, the neck swelling appeared pulsatile.
There was a pulsatile left supraclavicular and suprasternal
mass. The palpation revealed an elongated soft neck swel-
ling on the left side. There was no skin discoloration or ery-
thema over the swelling. Routine laboratory investigations
were normal. Chest radiograph did not reveal any infor-
mation except a homogeneous shadow with sharp margins
in the left apex and continuous with superior mediastinum
(Figure 1).

Computed tomography (CT) revealed an elongated ascen-
ding aorta with cervical aortic arch and the tracheal comp-
ression (Figure 2-3). The arch was at the level of C-7 ver-
tebra. The descending aorta was seen to cross the midline
to descend on the left side. No vessel was seen arising from
the aortic arch. The brachiocephalic trunks were absent
and all major vessels were arising separately. No associa-
ted cardiac anomaly was evident on CT scan. The patient
was referred to cardiovascular surgery with a diagnosis of
CAA.
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Figure 1. Chest radiograph shows homogeneous shadow of the
aortic knob

Figure 2. Computed tomography of the thorax shows cervical aor-
tic arch at the level of C-7 vertebra

Figure 3. Computed tomography of the thorax, compressed trac-
heal lumen and cervical aortic arch is shown (white arrow: trachea)
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DISCUSSION

CAA is arare congenital anomaly resulting from cephalic
displacement of the aortic arch. Haughton identified five
different forms on the basis of the aortic configuration,
brachiocephalic branching and embryogenesis sequence.
Type A has separate external and internal carotid artery
branches from the aortic arch, type B has dual common
carotid arteries, type C is a left cervical arch with right si-
ded descending aorta and bicarotid trunk, type D has nor-
mal brachiocephalic branching, redundant transverse aorta
and left-sided descending aorta, type E is a right cervical
aortic arch with a right descending aorta and an aberrant
left subclavian artery (3).

Most patients with this malformation are asymptomatic,
but patients may present with esophageal and tracheal
vascular compression indicative of dysphagia, dyspnea or
frequent pulmonary infection. Dysphagia and respiratory
distress are associated with the right cervical arc, while
aneurysmal formations are more commonly associated
with the left cervical arc. Physical examination reveals a
large pulsatile mass in the supraclavicular area. CT, angi-
ography and magnetic resonance angiography are useful
for specific diagnosis (4) . The case of our patient demons-
trates the importance of suspicion of a vascular ring in pa-
tients with frequent respiratory symptoms. This congenital
vascular abnormality and others are diagnosed optically by
computed tomography or magnetic resonance imaging and
angiography.

A variety of cervical arched associations include ane-
urysms, aortic coarctation, aortic pseudo-coarctation,
congenital cardiac anomalies, Di George’s syndrome and
Turner’s syndrome. Complications usually result from the
compression of the brachial plexus resulting in aneurysmal
dilatation, coarctation, dissection or cervical radiculopathy.
These conditions require surgical management (5).

Investigations suggest that a cervical aortic arch is associa-
ted with deletions in the chromosome 22q11 and therefore
may be included in the spectrum of defects known as catch
22. This syndrome, described by Wilson and colleagues in
1993, is characterized by cardiac defects, facial dysmorp-
hic, thymic hypoplasia, cleft palate, hypocalcaemia and a
deletion in chromosome 22 (2).

Treatment includes excision and thoracic re-localization
and surgical correction. Other options include an endovas-
cular stent to exclude aneurysms and dissections (6).

In conclusion, CAA might be considered in differential di-
agnosis of patients who admitted to emergency department
suffering from cough and shortness of breath.
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A rare cause of severe earache: a tick in the external auditory

canal

Siddetli kulak agrisinin nadir bir nedent: dis kulak yolunda kene

Ceyhun Aksakal
Department of Ear Nose Throat, Tokat State Hospital, Tokat, Turkey

ABSTRACT

Although tick is rarely seen in the external auditory canal, it may
cause pain and tinnitus in the ear. In addition, it is also important
in terms of causing Crimean-Congo hemorrhagic fever disease.
In this report, we presented the treatment of a 60-year-old patient
who was admitted to the emergency service with pain in the left
ear and who had a tick in the external auditory canal together with
literature data. Removing the tick from the external ear canal with
the alligator forceps in a careful manner is important in terms of
preventing many diseases that might occur due to the tick.

Keywords: Tick; external auditory canal; foreign body

INTRODUCTION

Ticks are blood-sucking ectoparasites that use mostly ani-
mals and rarely humans as their hosts and which are the
vectors of many bacterial and viral diseases. Following the
attachment to a place in the human body, they can trans-
fer some viral and bacterial infectious agents through their
saliva into the body. As well as these disease agents, they
may also cause foreign body reactions, hypersensitivity
and some neurological complications through neurotoxins
they secrete (1).

In emergency departments (ED), it is possible to see fore-
ign bodies such as cotton, toy parts, and fruit seeds as well
as flies and insects in the external ear canals of the patients
who apply with pain in their external ear canals. A tick in
the external auditory canal is a rare cause of application to
ED. The symptoms such as pain, tinnitus, imbalance and
facial paralysis were reported in the external auditory canal

oz

Dis kulak yolunda kene nadir goriilmesine ragmen kulakta
agritinnitus gibi durumlara yol agabilir. Ayrica Kirim Kongo
kanamali atesi gibi hastaliklar1 olusturmasi agisindan 6nemlidir.
Bu raporda biz 60 yasinda sol kulakta agr1 sikayetiyle acil servise
basvurmus ve dis kulak yolunda kene bulunan hastanin tedavisini
literatiir esliginde sunduk. Kenenin dis kulak yolundan alligator
forsepsle dikkatli bigimde ¢ikarilmas: keneye bagli olusabilecek
bir ¢ok hastaligin olusmasinin engellenmesi agisindan énemlidir.

Anahtar Kelimeler: Kene; dis kulak kanali; yabanci cisim

because of tick bites in previous studies (1,2). Sometimes
no symptoms are seen in patients (2). The tick may adhere
to the external auditory canal or tympanic membrane with
the help of its mouth, and the enzymes secreted through its
saliva are the cause of local pain (3).

In this case report, we presented the management and the
treatment of a 60-year-old patient who applied to the ED
with severe earache together with literature data.

CASE

A 60-year-old female patient who was living in rural area
applied to the ED with complaints of severe pain in the
left ear, pain that spread to the left side of the head, and
loss of sensation in the left side of the face. There was also
a fullness sensation in the left ear. The complaints of the
patient had started one day before, and increased gradually.
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A tick in the external auditory canal

Figure. Tick in the external auditory canal

According to the anamnesis of the patient, she had no ot-
her chronic diseases. When she applied to the ED, she had
body temperature as 36,7°, pulse was 82/min, and blood
pressure was 130/80. The laboratory values of the pati-
ents were; white blood cell (WBC) amount was 10900uL,
platelet count (PLT) was 240000 puL, hemoglobin (Hgb)
level was 13.1 g/dL, alanine aminotransaminase (ALT) le-
vel was 21 unit/liter (U/L), aspartate aminotransaminase
(AST) level was 13 U/L. In the autoscopic examination of
the patient in the ED, a mobile tick was detected in the pos-
terior wall of the left ear external auditory canal (Figure).
The tympanic membrane was intact, and slight hyperemia
was observed around the area where the tick was attached.
No pathologies were detected in the other system exami-
nations. Following local anesthesia in the left external ear
canal, the tick was removed carefully with the help of the
alligator forceps by ensuring the vision of the external ear
canal with 0° endoscope. The tick that was removed was
identified as Hyalomma marginatum marginatum, which
is one of the hard tick types. After this process, the patient
was followed-up in terms of Crimean-Congo hemorrhagic
fever (CCHF). In the follow-ups, no increases were detec-
ted in the temperature, and no abnormal changes were ob-
served in the laboratory findings. The earache and numb-
ness of the ear regressed completely. No abnormal findings
were detected in the examination of the ear in the 1% week.

DISCUSSION

Ticks are living organisms that have a life-cycle that goes
on by absorbing blood. The hosts of the ticks consist of
pets, humans and wild animals. Ticks can transmit some
bacterial and viral agents through their mouths. As a result
of this, life-threatening diseases like CCHF, Lyme disease,
tularemia, babesiosis, and Rocky Mountain spotted-fever
may be seen in humans (4). In Turkey, the first CCHF case
was detected in 2002; and until December 8, 2015, a total
of 9787 CCHEF cases were identified (5).

In most patients who apply to ED, inorganic foreign bo-
dies like cotton, metal pieces and pieces of toys are detec-

ted; and in a few of them, bees, flies, and ticks may also
be detected in the ear in small quantities (6). The cases
in which ticks are reported in the external auditory canal
are observed especially in India, Sri Lanka, Nepal, South
Africa, Chile, and Malaysia throughout the world (7). In
the external auditory canal, the most frequently reported
complications after ticks are earaches, bleeding, tinnitus,
and facial paralysis (1,7,8). It is considered that pain and
facial paralysis are associated with the neurotoxins trans-
ferred to the area through the saliva during the attachment
of the tick to the skin (3).

It is important to remove the tick from the bite area as soon
as possible to prevent the transfer of infectious agents to
the human body. Although methods like petroleum jelly,
gasoline, fingernail polish, or 70% isopropyl alcohol over
the tick’s mouthparts are suggested for removal of the tick,
it has also been claimed that these methods are not effecti-
ve (8). It has been argued that the most effective method is
the complete removal of the tick by forceps (8). The remo-
val of the tick from the external auditory canal or tympanic
membrane might be challenging when compared with the
other body regions since the ear region is relatively narrow.
Since the removal of the tick with the help of autoscopy in
the ED has the risk of possible complications, we removed
the tick from the external auditory canal with the help of a
0° video endoscope and the alligator forceps. However, in
some cases, it was observed that it is impossible to remove
the tick completely in one piece because the body volume
of it increases with the volume of the blood it sucks from
humans (9).

Removing the tick from the area it affects is important to
prevent the infection of disease factors as well as to avoid
local granulomas and abscesses that might occur. Previous
studies have shown that the risk of infection by the tick is
high especially in the first 48 hours. In addition, the patient
should be followed-up with clinical and serological tests
in the period following the removal of the tick (10). In our
case, the tick was removed within the first 24 hours, and no
evidence of CCHF was found in the follow-ups.

As a result, careful removal of the tick from the external
ear canal by an otolaryngologist is important to prevent
possible diseases like CCHF. In this respect, alligator for-
ceps are a safe and effective tool. Such patients should be
followed-up with their clinical and laboratory findings af-
ter the tick is removed.
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Sodium valproate use may result in hyponatremia

Sodyum valproat kullanimt hiponatremi ile sonucglanabilir

Mehmet Hamdi Oriim
Kahta State Hospital, Department of Psychiatry, Adiyaman, Turkey

ABSTRACT

Sodium valproate is a drug used in neurological and psychiatric
diseases and has side effects such as tremor, drowsiness, Reye-
like syndrome, hepatic failure, thrombocytopenia, pancreatitis.
Hyponatremia is another serious side effect of sodium valproate.
Here, we report the case of a patient with hyponatremia associated
with sodium valproate.

Keywords: Sodium valproate, hyponatremia, side effect

INTRODUCTION

Sodium valproate (SV) is an FDA (United States Food and
Drug Administration)-approved drug to treat seizures, to
prevent migraine headaches, and bipolar disorder (BD). It
is also used off-label (for unapproved uses) for other con-
ditions, particularly for other psychiatric disorders. SV has
psychiatric, neurological, dermatological, immunological,
metabolic, gastroenterological and hematological side ef-
fects. Hyponatremia is another serious side effect that has
also been previously associated with the use of carbamaze-
pine, clozapine, and selective serotonin reuptake inhibitors
(SSRIs) (1). Although cases of hyponatremia associated
with SV have also been reported, recurrent use-associated
hyponatremia cases are rare (1, 2). We discussed the treat-
ment process and the training process related to compliance
with treatment of a male patient who had side effects of
hyponatremia due to SV several times in different hospitals
and times.

CASE PRESENTATION

The patient is single and unemployed a man born in 1979
who has suffered from BD type 1 since the age of 24. He

oz

Sodyum valproat, norolojik ve psikiyatrik hastaliklarda
kullanilan ve titreme, halsizlik, Reye benzeri sendrom, karaciger
yetmezligi, trombositopeni, pankreatit gibi yan etkileri olan
bir ilagtir. Hiponatremi, sodyum valproatin bir baska ciddi yan
etkisidir. Burada, sodyum valproat ile iliskili hiponatremi gelisen
bir hastay1 ele aldik.

Anahtar Kelimeler: Sodyum valproat, hiponatremi, yan etki

was admitted to the emergency department with complaints
of headache, muscle weakness, irritability, and confusion.
He was using quetiapine 300 mg/day per oral (PO), rispe-
ridone 3 mg/day PO, and biperiden 2 mg/day PO for nine
months for BD in our outpatient clinic, was using desmop-
ressin 40 pgr/day intranasal (IN) with a diagnosis of central
diabetes insipidus (CDI) since childhood, and two weeks
ago, it was learned that SV was started and the dose was
increased to 1500 mg/day PO. The patient’s initial baseline
laboratory data at the time of admission were sodium 111
mmol/L and potassium 3.9 mmol/L. Drug-induced hypo-
natremia was considered due to antipsychotic and mood
stabilizer use. He was hospitalized with the diagnosis of
drug-induced hyponatremia plus BD according to Diagnos-
tic and Statistical Manual of Mental Disorders, 5" Edition
(DSM-5) (3). Previously prescribed drugs used by the pa-
tient at the effective dose and time were chlorpromazine,
olanzapine, risperidone, quetiapine, biperiden, diazepam,
lorazepam, alprazolam, lithium, carbamazepine, mirta-
zapine, fluoxetine, desmopressin, and a few psychotropic
combinations, etc. According to the story taken from his
parents, after treatment for decreased need for sleep, fe-
eling overly happy, increased sexual desire with various
psychotropic drugs had failed, he finally received SV in
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2016 firstly and had a severe hyponatremia with the sodium
level of 109 mmol/L and stopped using the SV. The pati-
ent had been examined in another city two weeks ago. The
family stated that SV could have been rewritten there and
that they were not aware of this situation. The serum SV
level at this time was 82.9 mg/L. The patient’s thyroid and
liver function tests were within normal limits. The fasting
blood glucose, protein level, and lipid profile were within
normal limits. Chest X-ray, electrocardiogram, renal ultra-
sonography gave normal results. The patient and relatives
stated that there was no change in dietary and fluid intake
in recent days. The patient had no drug use other than qu-
etiapine, risperidone, biperiden, desmopressin. He had no
systemic disease such as hypertension or diabetes mellitus.
A history of smoking, alcohol and substance abuse was not
available. His family history was unremarkable apart from
diabetes mellitus type 2 in his father. The hyponatremia
was attributed to SV or unsuitable use of desmopressin as
there were no obvious underlying disorders to cause the
hyponatremia and firstly SV was stopped. Hyponatremia
ceased 6 days after his SV intake was stopped. Quetiapine
300 mg/day PO, risperidone 3 mg/day PO, and biperiden
2 mg/day PO and desmopressin 40 pgr/day IN continued
to be used. No additional treatment was applied for ad-
verse effects. Lamotrigine 12.5 mg/day PO was added to
treatment and it was titrated up to 100 mg/day PO. The
patients and their relatives were informed about the effects
and possible side effects of the treatment. No similar side
effects were reported during the follow-up of the patient.
Psychiatric complaints decreased partially. The patient and
his relatives were warned about hyponatremia due to SV
use and informed consent was obtained from them for the-
ir knowledge. Naranjo Adverse Drug Reaction Probability
Scale (NADRPS) score of the patient was 7 (4).

DISCUSSION

This case report was evaluated as a case of hyponatremia
due to SV. Because there was a temporal relationship bet-
ween them, the side effect began with the addition of the
drug and completely cured after discontinuation of the drug.
Other causes of hyponatremia, such as volume depletion,
hypothyroidism, adrenal insufficiency, and diuretic abuse,
and vomiting were excluded. On the other hand, the patient
has a history of SV-induced hyponatremia. Our patient had
a history of CDI and desmopressin use. If desmopressin
had not been used, serum sodium would have been eleva-
ted (5). However, the serum sodium level was decreased in
our patient. It was thought that desmopressin high dose use
might cause this condition, but SV was initially disconti-
nued due to the history of SV-induced hyponatremia. The
NADRPS score indicates a probable association between
drug use and side effect (4). The mechanism by which SV
could cause hyponatremia and syndrome of inappropriate
secretion of antidiuretic hormone (SIADH) has not been
fully elucidated. However, it was speculated that dopami-
nergic, serotonergic and noradrenergic systems may play
a role in STADH due to SV (6). SIADH due to drugs can
be caused by stimulation of the release of ADH by the
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hypophysis. SV can make hypothalamic osmoreceptors
less sensitive, can enhance action of ADH on the kidney,
can act directly the kidney, can inhibit the vasopressinase
activity, resulting in prolonged vasopressin half-life (1).

Hyponatremia due to SV could be a dose-related side ef-
fect. Some authors suggest that this side effect occurs in
toxic doses (1). However, the serum SV level of our pa-
tient was within normal limits. On the other hand, the re-
ported cases are known to be advanced age patients. Our
patient was 39 years old. The number of cases in which
the NADPRS score is 7, ie, cases of hyponatremia due to
recurrent SV use, is not much. There were no cases of SV-
induced hyponatremia accompanied by conditions related
to sodium balance such as CDI and desmopressin. Diffe-
rential diagnosis was difficult because of desmopressin
and CDI. We attributed this drug-induced hyponatremia to
SV because of the patient’s side effect history and the lack
of fluid intake change. When hyponatremia occurs, the
patient’s general medical condition should be reassessed
and other organic conditions that may cause hyponatremia
should be excluded. Drug dose can be reduced or the drug
can be changed (7, 8). In our patient, there was no need
for them, and when the drug was stopped supportive tre-
atment was started, the hyponatremia disappeared. World
Health Organisation (WHO) defines ‘probable’ as an event
or laboratory test abnormality, with a reasonable time rela-
tionship to drug intake (9). WHO also says this relationship
cannot be explained by disease or other drugs, response
to withdrawal clinically reasonable, rechallenge (not ne-
cessary) (9). Factors influencing patients with psychiatric
disorder compliance with medication include patient-rela-
ted influences, physician-related variables, factors related
to the patient’s environment, treatment-related factors, and
side effects. The influence of side effects has been demons-
trated in patient’s noncompliance with treatment. Someti-
mes, despite the side effects, some patients continue to be
exposed to the drug. The level of functioning of the relati-
ves of the patients, psychiatric or medical diseases which
they have should be taken into consideration (10). For the-
se reasons, we have warned the patient and relatives about
this side effect.

As aresult, this case report suggests that physicians and re-
latives should be aware that sodium valproate may induce
hyponatremia with a low quality of life and low compli-
ance. Further systemic research should be conducted with
respect to sodium valproate-associated hyponatremia to
provide a greater understanding of both its prevalence and
etiology.
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onemlidir. Bu amagla, Tiirk Dil Kurumu S6zliik ve Yazim Kilavuzu yazim dilinde esas alinmalidir.

Makalenin “Baska Bir Yerde Yayimlanmamstir” ibaresi

Her yazar makalenin bir boliimiiniin veya tamaminin baska bir yerde yayimlanmadigini ve ayn1 anda bir diger dergide de-
gerlendirilme siirecinde olmadigini, editére sunum sayfasinda belirtmelidirler. Kongrelerde sunulan s6zIii veya poster bil-
dirilerin, baglik sayfasinda kongre adi, yer ve tarih verilerek belirtilmesi gereklidir. Dergide yayimlanan yazilarin her tiirlii
sorumlulugu (etik, bilimsel, yasal, vb.) yazarlara aittir.

Degerlendirme

Dergiye gonderilen yazilar format ve intihal agisindan degerlendirilir. Formata uygun olmayan yazilar degerlendirilmeden
sorumlu yazara geri gonderilir. Bu tarz bir zaman kaybinin olmamasi i¢in yazim kurallar1 gézden gegirilmelidir. Basim i¢in
gonderilen tiim yazilar iki veya daha fazla yerli/yabanci hakem tarafindan degerlendirilir. Makalelerin degerlendirilmesi,
bilimsel 6nemi, orijinalligi g6z Oniine alinarak yapilir. Yayima kabul edilen yazilar editorler kurulu tarafindan igerik
degistirilmeden yazarlara haber verilerek yeniden diizenlenebilir. Makalenin dergiye gonderilmesi veya basima kabul edilmesi
sonrasi isim sirasi degistirilemez, yazar ismi eklenip ¢ikartilamaz.

Basima Kabul Edilmesi

Editor ve hakemlerin uygunluk vermesi sonrasi makalenin gonderim tarihi esas aliarak basim sirasia alinir. Her yazi i¢in
bir doi numarasi alinir.

Yayin Hakki Devir Formu

Telif Hakki Devir Formu, makalenin ana dilinde (makalenin dili Ingilizce ise, Ingilizce olmalidir, makalenin dili Tiirkge ise,
Tiirk¢e olmalidir) doldurulmali, http://dergipark.gov.tr/journal/2316/dashboard veya http://dergipark.gov.tr/jhsm adresi
tizerinden online olarak génderilmelidir. 1976 Copyright Act’e gore, yayimlanmak {izere kabul edilen yazilarm her tiirlii yayin
hakki yayimnctya aittir.

Makale Genel Yazim Kurallar:

Yazilar Microsoft Word programu ile ¢ift satir aralikli ve bashk yazilari (makale adi, 6z, abstract, girig, materyal metot, bul-
gular, tartisma, kaynaklar vs.) 12 punto olarak, makalenin diger kisimlar1 11 punto olacak sekilde, her sayfanin iki yaninda
ve alt ve Uist kisminda 2,5 cm bosluk birakilarak yazilmalidir. Yazi stili Times New Roman olmalidir. “System International”
(SI) unitler kullanilmalidir. Sekil, tablo ve grafikler metin icinde refere edilmelidir. Kisaltmalar, kelimenin ilk gectigi yerde
parantez i¢inde verilmelidir. Tiirkge makalelerde %50 bitisik yazilmali, ayn1 sekilde Ingilizcelerde de 50% bitisik olmalidir.
Tiirkge’de ondalik sayilarda virgiil kullamlmali (55,78) Ingilizce yazilarda nokta (55.78) kullanilmalidir. Derleme 4000, ori-
jinal ¢alisma 2500, olgu sunumu 1500, editdre mektup 500 kelimeyi gegmemelidir. Oz sayfasindan itibaren sayfalar numa-
ralandirilmalidir.

Yazinin Boliimleri
1. Sunum Sayfast

Journal of Health Sciences and Medicine”de yayimlanmak iizere degerlendirilmesi isteginin belirtildigi, makalenin sorumlu
yazari tarafindan dergi editdriine hitaben gonderdigi yazidir. Bu kisimda makalenin bir boliimiiniin veya tamaminin bagka bir
yerde yayimlanmadigini ve ayni anda bir diger dergide degerlendirilme siirecinde olmadigini, maddi destek ve ¢ikar iliskisi
durumu belirtmelidir.

2. Baslik Sayfasi

Sayfa baginda gonderilen makalenin kategorisi belirtilmedir (klinik analiz, orijinal ¢alisma, deneysel ¢aligma, olgu sunumu
vs). Tiim yazarlarin ad ve soyadlar1 yazildiktan sonra iist simge ile 1’den itibaren numaralandirilip, ¢aligtiklart kurum, klinik,
sehir ve iilke yazar isimleri altina eklenmelidir. Bu sayfada “Sorumiu Yazar” belirtilmeli isim, agik adres, telefon ve e-posta
bilgileri eklenmelidir (Dergimizin formati geregi Adres bilgileri, kurumlar1 makale dili Tiirk¢e ise Tiirkge olarak, Ingilizce
ise Ingilizce olarak belirtilmelidir). Kongrelerde sunulan sézlii veya poster bildirilerin, bashk sayfasinda kongre adi, yer ve
tarih verilerek belirtilmesi gereklidir.

3. Makale Dosyast
Yazar ve kurum isimleri bulunmamalidir, bu bilgiler sadece bashk sayfasinda olmahdir).

Bashik: Kisa ve net bir baslik olmalidir. Kisaltma igermemeli, Tiirkce ve Ingilizce olarak yazilmalidur.



Oz: Tiirkge ve Ingilizce (Abstract) yazilmahdir. Orijinal ¢alismalarda Oz; Amag, Gereg, Yontem, Bulgular ve Sonug¢ bolim-
lerine ayrilmali ve 400 kelimeyi gegcmemelidir. Derleme, olgu sunumlar1 ve benzerlerinde Oz; kisa ve tek paragraflik olmali,
derlemelerde 300, olgu sunumlarida 250 kelimeyi gegcmemelidir.

Anahtar Kelimeler: Tiirkce Oz ve Ingilizce Abstract sonlarinda bulunmalidir. En az 3 en fazla 6 adet yazilmalidir. Kelimeler
birbirlerinden noktal virgiil ile ayrilmalidir. Ingilizce Anahtar Kelimeler (Keywords) “Medical Subject Headings (MESH) e
uygun (www.nlm.nih.gov/mesh/MBrowser.html) olarak verilmelidir.. Tiirkge Anahtar Kelimeler “Tiirkiye Bilim Terimleri’
ne uygun olarak verilmelidir (www.bilimterimleri.com). Bulunamamasi durumunda bire bir Tiirk¢e terciimesi verilmelidir.

Metin Boliimleri: Orijinal makaleler; Girig, Gereg ve Yontem, Bulgular, Tartisma, Sonug olarak diizenlenmelidir. Olgu su-
numlart; Girig, Olgu sunumu, Tartigma, Sonug olarak diizenlenmelidir. Sekil, fotograf, tablo ve grafiklerin metin i¢inde geg-
tigi yerler ilgili climlenin sonunda belirtilmeli metin i¢ine yerlestirilmemelidir. Kullanilan kisaltmalar altindaki aciklamada
belirtilmelidir. Daha dnce basilmis sekil, resim, tablo ve grafik kullanilmis ise yazili izin alinmalidir ve bu izin a¢iklama olarak
sekil, resim, tablo ve grafik aciklamasinda belirtilmelidir. Tablolar metin sonuna eklenmelidir. Resimler/fotograf kalitesi en
az 300 dpi olmalidir.

Etik Kurallar: Klinik arastirmalarin protokolii etik komitesi tarafindan onaylanmis olmalidir. Insanlar iizerinde yapilan tiim
calismalarda “Gere¢ ve Yontem” boliimiinde galismanin ilgili komite tarafindan onaylandig1 veya ¢alismanin Helsinki il-
keler Deklarasyonu’na (www.wma.net/e/policy/b3.html) uyularak gerceklestirildigine dair bir ciimle yer almalidir. Ca-
lismaya dahil edilen tiim insanlarin “Bilgilendirilmis Onam Formu’nu imzaladig1 metin i¢inde belirtilmelidir. “Journal of
Health Sciences and Medicine”e gonderilen makalelerdeki ¢alismalarin Helsinki Deklarasyonu’na uygun olarak yapildigini,
kurumsal etik ve yasal izinlerin alindigin1 varsayacak ve bu konuda sorumluluk kabul etmeyecektir. Calismada “Hayvan”
0gesi kullanilmis ise yazarlar, makalenin Gereg ve Yontem boliimiinde Guide for the Care and Use of Laboratory Animals
(www.nap.edu/catalog/5140.html) prensipleri dogrultusunda ¢aligmalarinda hayvan haklarini koruduklarini ve kurumlarinin
etik kurullarindan onay aldiklarini belirtmek zorundadir.

Tesekkiir Yazisi: Varsa kaynaklardan 6nce yazilmalidir.

Maddi Destek ve Cikar iliskisi: Makale sonunda varsa calismay1 maddi olarak destekleyen kisi ve kuruluslar ve varsa bu
kuruluslarin yazarlarla olan ¢ikar iligkileri belirtilmelidir. Olmamasi durumunda da “Calismay1 maddi olarak destekleyen kisi/
kurulus yoktur ve yazarlarin herhangi bir ¢gikar dayali iliskisi yoktur” seklinde yazilmalidir.

Kaynaklar: Kaynaklar makalede gelis sirasina gore yazilmalidir. Kaynaktaki yazar sayisi 6 veya daha az ise tiim yazarlar
belirtilmeli, 7 veya daha fazla ise ilk 3 isim yazilip ve ark. (“et al”) eklenmelidir. Kaynak yazimi i¢gin kullanilan format Index
Medicus’ta belirtilen sekilde olmalidir (www.icmje.org). Kaynak listesinde yalnizca yaymlanmis ya da yayinlanmast kabul
edilmis veya DOI numarasi almis ¢alismalar yer almalidir. Dergi kisaltmalar “Cumulated Index Medicus” ta kullanilan stile
uymalidir. Kaynak sayisinin aragtirmalarda 40, derlemelerde 60, olgu sunumlarinda 20, editdre mektupta 10 ile smirlandi-
rilmasina 6zen gosterilmelidir. Kaynaklar metinde ciimle sonunda nokta isaretinden hemen dnce parantez kullanilarak belir-
tilmelidir. Ornegin (4,5). Kaynaklarm dogrulugundan yazar(lar) sorumludur. Yerli ve yabanci kaynaklarin sentezine dnem
verilmelidir.

4. Sekil ve Tablo Bashklar

Bagliklar kaynaklardan sonra yazilmalidir. Her biri ayri bir goriintii dosyasi (en az 300 dpi c¢oziiniirliikte, jpg) olarak gon-
derilmelidir.

Makalenin basima kabuliinden sonra “Dizginin ilk diizeltme niishasi1” sorumlu yazara e-posta yoluyla gonderilecektir. Bu
metinde sadece yazim hatalar1 diizeltilecek, ekleme ¢ikartma yapilmayacaktir. Sorumlu yazar diizeltmeleri 2 giin i¢inde bir
dosya halinde e-posta ile yayin idare merkezine bildirecektir.

Kaynak Yazim Ornekleri
Dergilerden yapilan alinti;

Cesur S, Aslan T, Hoca NT, Cimen F, Tarhan G, Cifci A. Clinical importance of serum neopterin level in patients with pulmo-
nary tuberculosis. Int J] Mycobacteriol 2014; 3: 5-8.

Kitaptan yapilan alinti;
Tos M. Cartilage tympanoplasty. 1st ed. Stuttgart-New York: Georg Thieme Verlag; 2009.
Tek yazar ve editorii olan kitaptan alinti;

Neinstein LS. The office visit, interview techniques, and recommendations to parents. In: Neinstein LS (ed). Adolescent He-
alth Care. A practical guide. 3rd ed. Baltimore: Williams& Wilkins; 1996: 46-60.



Coklu yazar ve editorii olan kitaptan alinti;

Schulz JE, Parran T Jr: Principles of identification and intervention. In:Principles of Addicton Medicine, Graham AW. Shultz
TK (eds). American Society of Addiction Medicine, 3rd ed. Baltimore: Williams&Wilkins; 1998:1-10.

Eger editor ayni zamanda kitap icinde béliim yazar ise;
Diener HC, Wilkinson M (editors). Drug-induced headache. In: Headache. First ed., New York: Springer-Verlag; 1988: 45-67.
Doktora/Lisans Tezinden alinti;

Kili¢ C. General Health Survey: A Study of Reliability and Validity. phD Thesis, Hacettepe University Faculty of Medicine,
Department of Psychiatrics, Ankara; 1992.

Bir internet sitesinden alinti;
Sitenin adi, URL adresi, yazar adlari, ulasim tarihi detayl olarak verilmelidir.
DOI numarast vermek;

Joos S, Musselmann B, Szecsenyi J. Integration of complementary and alternative medicine into family practice in Germany:
Result of National Survey. Evid Based Complement Alternat Med 2011 (doi: 10.1093/ecam/nep019).

Diger referans stilleri i¢in “ICMJE Uniform Requirements for Manuscripts Submitted to Biomedical Journals: Sample Refe-
rences” sayfasini ziyaret ediniz.

Bilimsel Sorumluluk Beyani

Kabul edilen bir makalenin yaymlanmasindan 6nce her yazar, arastirmaya, iceriginin sorumlulugunu paylagmaya yetecek
boyutta katildigini beyan etmelidir. Bu katilim su konularda olabilir: 1. Deneylerin konsept ve dizaynlarmin olusturulmasi,
veya verilerin toplanmasi 2. analizi ya da ifade edilmesi 3. Makalenin taslaginin hazirlanmasi veya bilimsel iceriginin gdzden
gecirilmesi 4. Makalenin basilmaya hazir son halinin onaylanmasi.

Bu ¢alismanin i¢indeki materyalin tamami ya da bir kisminin daha 6nce herhangi bir yerde yayimlanmadigini ve halihazirda
da yaym i¢in bagka bir yerde degerlendirilmede olmadigini beyan ederim. Bu, 400 kelimeye kadar olan 6zler hari¢, sempoz-
yumlar, bilgi aktarimlari, kitaplar, davet iizerine yazilan makaleler, elektronik formatta géonderimler ve her tiirden 6n bildirileri
igerir.”

Sponsorluk Beyam

Yazarlar agagida belirtilen alanlarda, varsa ¢aligmaya sponsorluk edenlerin rollerini beyan etmelidirler: 1. Calismanin dizayni
2. Veri toplanmasi, analizi ve sonuglarin yorumlanmasi 3. Raporun yazilmasi

Kontrol Listesi

1. Editére sunum sayfasi (Sorumlu yazar tarafindan yazilmig olmalidir).

2. Baslik sayfas1 (Makale baslig1 / kisa baslik Tiirkge ve Ingilizce, Yazarlar, kurumlari, sorumlu yazar posta adresi, tiim yazar-
larin e-mail adresleri, sorumlu yazarin telefon numarast).

3. Makalenin metin sayfasi (Makale bashig (Tiirkge ve Ingilizce-Makalenin dili hangisiise o {istte olacak), Tiirk¢e Oz ve
Ingilizce Abstract, Anahtar Kelimelert / Keywords, Makale Metni, Kaynaklar, Tablo ve Sekil basliklari, Tablolar, Sekiller).

4. Tablo ve grafikler metin icinde olmalidir.
5. Sekiller (en az 300 dpi ¢6ziiniirliikte) ayr1 bir veya daha fazla dosya halinde génderilmelidir.
6. Telif Haklar1 Devir Formu

Yazisma Adresi

Dog. Dr. Aydin Cifci )
Kirikkale Universitesi Tip Fakiiltesi, ¢ Hastaliklar1 Anabilim Dali, 71450, Yahsihan, Kirikkale, Tiirkiye
Tel: +90 318 333 50 00/ 53 33

E-posta: dr.aydin.71@hotmail.com

Copyright Release Form/Telif Hakki Devir Formu asagidaki linkten ulasabilirsiniz.
http://dergipark.gov.tr/journal/2316/file/1309/edit



COPYRIGHT RELEASE FORM
JOURNAL OF HEALTH SCIENCES AND MEDICINE

Title of the Article:

Journal of Health Sciences and Medicine Editorials:

The article I submitted to send to Journal of Health Sciences and Medicine has not been previously published in Tur-
kish / English and has not been sent to another publication.

The submitted article is the author (s) study;

1. All authors have personally participated in this article and have assumed all responsibility for this study;
2. All authors have seen and acknowledged the final version of the submitted article;

3. The text, form, and documents found in the article do not violate the copyrights of other persons;

4. T accept and undertake that all authors are authorized to transfer all financial rights related to the article to the Journal
of Health Sciences and Medicine and to take the commitments in the form and to be liable for all inconsistencies that may
arise if the submitted article is published in the journal.

As a responsible writer, | undertake that my responsibility as a responsible writer is all responsibility of the Journal of
Health Sciences and Medicine editor and editorial board members in the case of claims or requests to be filed by a third
party for copyright infringement. I also undertake that there is no offense or unlawful mention in the article, that I have not
used any material or method contrary to the law when conducting the investigation, that I have received all legal permission
for the study and that I have acted in compliance with the ethical rules.

-No changes will be made to the specified author names and order after the article has been submitted for review.

-All publishing rights of article belong to Journal of Health Sciences and Medicine for an indefinite period of time.

-If the signatures can not be obtained because the other authors / writers could not be reached, Corresponding author
accepts the responsibility of the concerned author / authors.

-If authorize the publication of the article I submitted to Journal of Health Sciences and Medicine as authors.

Author(s) Name Surname (The names of all authors should be specified in order):

Corresponding Author:

SEYXNAANRWND =



TELIF HAKKI DEVIR FORMU
JOURNAL OF HEALTH SCIENCES AND MEDICINE

Makalenin Bashg:

Journal of Health Sciences and Medicine Editorliigii’ne;

Journal of Health Sciences and Medicine yayimlanmas: dilegiyle génderdigim (gonderdigimiz) makale daha once
yurti¢i / yurtdisinda, Tiirk¢e / Ingilizce olarak yayimlanmamistir ve bagka bir yayimn organina yayilanmak iizere génde-
rilmemistir.

Sunulan makalenin yazar(lar)in ¢aligmasi oldugunu;

1. Tlim yazarlarin bu ¢alismaya bireysel olarak katilmis olduklarini ve bu ¢alisma i¢in her tiirlii sorumlulugu aldiklarini;
2. Tliim yazarlarin sunulan makalenin son halini gérdiiklerini ve onayladiklarini;
3. Makaledeki metin, sekil ve dokiimanlarin diger sahislara ait olan telif haklarini ihlal etmedigini;

4. Sunulan makalenin dergide yayinlanmasi halinde tiim yazarlarindan makaleyle ilgili tim mali haklar1 Journal of
Health Sciences and Medicine devretme ve formda yer alan taahhiitlerde bulunma hususunda yetki aldigimi, bu nedenle
dogmus veya dogabilecek tiim uyusmazliklardan sorumlu olacagimi kabul ve taahhiit ederim.

Sorumlu yazar olarak, telif hakki ihlali nedeniyle ii¢iincii sahislarca istenecek hak talebi veya acilacak davalarda Jour-
nal of Health Sciences and Medicine editor ve yaym kurulu iiyelerinin hi¢bir sorumlulugunun olmadigini, tiim sorumlu-
lugun Sorumlu yazar olarak bana ait oldugunu taahhiit ederim. Ayrica makalede higbir su¢ unsuru veya kanuna aykiri ifade
bulunmadigini, arastirma yapilirken kanuna aykir1 herhangi bir malzeme ve yontem kullanmadigimi, ¢aligsma ile ilgili tiim
yasal izinleri aldigimi1 ve etik kurallara uygun hareket ettigimi taahhiit ederim.

-Makale dergiye degerlendirilmek {izere gonderildikten sonra belirtilen yazar isimleri ve siralamada degisiklik yapil-
mayacaktir

-Makalenin tiim yayin haklari siiresiz olarak Journal of Health Sciences and Medicine’e aittir.

-Diger yazar/yazarlara ulagilamamasindan dolay1 imzalarin alinamamasi durumunda yazigsma yazar ilgili yazar / ya-
zarlarm sorumlulugunu kabul eder.

-Journal of Health Sciences and Medicine gonderdigim makalenin yazar (yazarlar)1 olarak yayimlanmasina izin ve-
riyorum.

Yazar(lar)in Ad1 Soyadi (Makaledeki sirasiyla tiim yazarlarin ad1 belirtilmelidir):

Sorumlu Yazar:

SRR =



