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Osmangazi Tip Dergisi, Eskisehir Osmangazi Universitesi
Tip Fakiiltesi’nin resmi yaym orgamdir. Klinik ve deneysel
caligmalar, olgu sunumlari, derlemeler, editére mektup ve tip
alaninda klinik haber olmak iizere hakemli ve agik erisimli bir
dergidir. Dergi Ocak, Nisan, Temmuz ve Ekim aylarinda olmak
tizere yilda dort kez ¢ikarilir.

Derginin dili Tiirkge/Ingilizce dir. Yazilarm dergide yer al-
abilmesi igin daha once bagka bir dergide yayinlanmamis ol-
mas1 ve yaymlanmak iizere gonderilmemis olmas: gerekmek-
tedir.

Makalelerin formatit VANCOUVER Reference Style Guide ku-
rallarina gore diizenlenmelidir (https:// http://openjournals.net/
files/Ref/VANCOUVER%20Reference%20guide.pdf ).
Sunulan yazi 6ncelikle yayin kurulu tarafindan kabul veya
reddedilir. Kabul edilen yazilar yaym kurulu tarafindan belir-
lenen ¢ift-kor, bagimsiz ve dnyargisiz hakemlik (peer-review)
ilkelerine gore en az iki hakem tarafindan degerlendirilir. Son
karar dergi Yaym Kurulu’nundur. Yaym Kurulu’nda derginin
inceleme asamalart:

1- Editor sekreteri tarafindan teknik inceleme

(benzerliklerin denetlenmesi)

2- Bag Editor tarafindan inceleme: [reddetmek ya

da yayn ilerletme degerlendirmesi],

3- Boliim Editori tarafindan inceleme,

4- Haftalik Yaym Kurulu Toplantisinda Degerlendirme
[reddetmek ya da yaymi

ilerletme degerlendirmesi],

5- 1ki ya da daha fazla hakem tarafindan inceleme,

6- Bolim Editorii tarafindan degerlendirilme,

7- Haftalik Yayin Kurulu Toplantisinda

Degerlendirme [reddetmek veya kabul etmek],

8- Taslak hazirlama

9- DOI numaras1 atama ve

10- Yaymlama asamasi

olmak tizere 10 adimdan olusmaktadir.

Yazilar bir basvuru mektubu ile génderilmeli ve bu mektubun
sonunda tiim yazarlarin imzas1 bulunmalidir. Yazilarin sorum-
lulugu yazarlara aittir. Tiim yazarlar bilimsel katki ve sorum-
luluklarint ve g¢ikar g¢atigmasi olmadigini bildiren toplu imza
ile yayma katilmalidir. Arastirmalara yapilan kismi de olsa
nakdi ya da ayni yardimlarin hangi kurum, kurulus, ilag-gere¢
firmalarinca yapildig1 dipnot olarak bildirilmelidir. Yaz1 kabul
edildigi takdirde biitiin basim, yayim ve dagitim haklar1 (copy-
right) Osmangazi Tip Dergisine devredilmis olur.

Etik

Osmangazi Tip Dergisinde yaymlanmak amaciyla gonderilen
deneysel, klinik ve ilag arastirmalari i¢in etik kurul onay rapo-
ru gereklidir. Bakimiz: (http://uvt.ulakbim.gov.tr/tip/icmje_08.
pdf).

(Sayfa 5-6, 8-9).

Yazarlar1 Bilgilendirme

Yazim Kurallar
Orjinal makaleler en fazla 3000; derlemeler en fazla 4000 ke-
lime olmali; olgu sunumlari ise 1600 kelimeyi gegmemelidir.

Yazilar; A4 kagidi boyutuna uygun olarak, sayfanin her iki
kenarinda yaklasik tiger santim bosluk birakilacak sekilde 1,5
satir aralig1 ile Times New Roman yaz: tipinde yazilmali ve 12
font bityiikliiglinde olmalidir.

Orijinal Makaleler, Bashk sayfasi, Yazar(lar), Tiirke/Ingilizce
Ozet, Anahtar kelimeler, Giris, Gereg ve Yontem, Bulgular ve
Analizler, Tartisma ve Sonug, Tesekkiir, Kaynaklar ve Ekler
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lanir ve 10 kaynagi asmamalidir.

Bashk Sayfasi

Bilimsel yazinin bashgi, Tiirkge ve Ingilizce olarak sadece ilk
harf biiyiik olacak sekilde alt alta yazilmali ve tek ya da iki
satirlik bir isim olmalidir.

Yazar(lar)

Baghik sayfasinin hemen altina yazarlarin agik olarak
adi-soyadi, tinvanlari, calistiklari kurum ile
calismanin  yapildigi  kurum  belirtilmelidir. ~ Tletisim
kurulacak yazarin posta adresi ile telefon numarasi
ve e-posta adresleri yazilmalhdir. Ayrica derginin &n

yiiziinde kullamlmak iizere Tiirkge ve Ingilizce kisa baslik
yazilmalidir.

Ozet

Baslik sayfasindan sonra ayri bir sayfada arastirma
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Anahtar Kelimeler
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anahtar kelime verilmelidir.

Sekil ve Fotograflar

Fotograf ve sekiller ayr1 bir dosya halinde
gonderilmelidir. Sekillerin alt yazilar1 ayr1 bir
dosyaya, sekil numarasi bildirilerek yazilmali
ve sekil numaralart metin iginde mutlaka
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The Effect of One Session Osteopathic Manuel Treatment on Femoral Artery Diameter and
Flow in Patients Diagnosed with Peripheral Arterial Disease
Periferik Arter Hastalig1 Tanili Hastalarda Tek Seans Osteopatik Manuel Tedavinin Femoral
Arter Cap1 ve Debisine Etkisi
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Abstract: The aim of this study is to investigate the effect of a single osteopathic manuel treatment (OMT) session on femoral
artery diameter and flow in patients diagnosed with (Peripheral Arterial Disease) PAD. 15 patients, diagnosed with PAD, (11 male,
4 female) were included in the study. The OMT circulation model was applied to the participants for one session. Before and after
the application, femoral artery diameter and flow were evaluated by radiologist. Evaluating the diameter and flow parameters
according to affected extremity, it was found that femoral artery diameter and flow values showed an increase in all patients;
however, the difference was not found to be statistically significant. However, comparing diameter and flow parameters in all
patients showed an increase in left and right femoral artery diameter and flow. Right femoral artery diameter parameter was found to
have a statistically significant difference when compared to the parameter before the application of OMT (p=0,014). While a single
session of OMT did not yield statistically significant results in artery diameter and flow in affected extremities, clinically increases
were detected.

Keywords: Artery Diameter, Artery Flow, Osteopathic Manuel Treatment, Peripheral Arterial Disease,

Ozet: Bu galismanin amac1 (Periferik Arter Hastaligr) PAH tanili hastalarda tek bir osteopatik manuel tedavi (OMT) seansinin
femoral arter ¢ap1 ve debisi tizerine etkisini arastirmaktir. Caligmaya PAH tamisi alan 15 hasta (11 erkek, 4 kadin) dahil edildi.
Katilimcilara tek seans olarak OMT dolagim modeli uygulandi. Uygulama 6ncesi ve sonrasi femoral arter ¢ap1 ve debisi radyolog
tarafindan degerlendirildi. Etkilenen ekstremiteye gore ¢ap ve debi parametreleri degerlendirildiginde, tiim hastalarda femoral arter
cap1 ve akim degerlerinin artis gosterdigi bulundu; ancak aradaki fark istatistiksel olarak anlamli degildi. Ttiim hastalarda ¢ap ve debi
parametreleri karsilastirildiginda sol ve sag femoral arter ¢ap1 ve akisinda artis oldugu goriildii. Sag femoral arter ¢api parametresi
OMT uygulanmadan 6nceki parametreye gore istatistiksel olarak anlaml farklilik gosterdi (p=0,014) Tek seans OMT ile, etkilenen
ekstremitelerdeki arter cap1 ve debisinde istatistiksel olarak anlamli sonuglar olmazken, Klinik olarak artiglar saglanmistir.

Anahtar Kelimeler: Arter Capi, Arter Debisi, Osteopatik Manuel Tedavi, Periferik Arter Hastaligi
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1. Introduction

Peripheral arterial disease (PAD) is a chronic
atherosclerotic ~ process  which  causes
narrowing of peripheral arteries in lower
extremities. It has a global prevalence of up to
10%, which rises to about 30% in patients
over 50 (1). PAD is asymptomatic in most
patients, the earliest symptom being the pain
accompanying walking which is known as
intermittent claudication (IC). The most
frequent type of the disease is critical limb
ischemia (CLI), which, if not treated urgently,
may result in loss of limbs or death (2).

Pathogenesis of atherosclerosis in peripheral
arterial disease consists of three factors:
Biological environment, hemodynamic factors
and genetic factors (3). PAD and other
cardiovascular  diseases share common
atherosclerotic risk factors. These risk factors
are age, sex, ethnicity, smoking status,
diabetes, hypertension, hyperlipidemia and
chronic kidney disease (4).

PAD possesses various pathological and
clinical features. Pathological features are C-
reactive  protein  (CRP),  fibrinogen,
hyperhomocysteinemia and lipoprotein (a),
while clinical features are claudication, acute
limb ischemia (ALI), tissue loss — necrosis,
critical limb ischemia (CLI), interruption of
regular blood flow to limbs, degradation of
functional status and limb death. (5).

In order to reduce cardiovascular ischemic
events and to improve functional status,

patients with PAD should receive a
comprehensive  treatment program that
includes structured exercise and lifestyle

modification (5). All treatment plans should
include aggressive modification of the risk
factors. Treatments plans may include doing
specific exercises smoking cessation, weight
loss and following a specific diet. Treatments
for hyperlipidemia, hypertension, diabetes and
inflammation as well as homocysteine level
treatment may be included in the plans as
well. Antiplatelet drug treatments might also
be incorporated into the treatment plan (1, 6).
Furthermore, endovascular and surgical
revascularization methods are used for critical
limb ischemia (5).

There are some studies in the literature which
examine lower limb circulation support
through manual therapy (7-9). One of these
manual therapy methods is osteopathic
manual therapy.

Osteopathic manual therapy (OMT) was
founded by A. Taylor Still in 1874. OMT has
its own principles and philosophy (10). OMT
has a concept of 5 models: Biomechanical
model, respiratory/circulatory model,
neurological model, bioenergy model and
psychobehavioural model (11).

Circulatory model, developed by Kuchera

(12), that aims to improve circulatory
homeostasis deals with protection and
improvement of extracellular space via

transportation of oxygen and food and
removal of metabolic waste. The clinical aim
in this model is to define and remove basic
tissue stresses that block the flow or
circulation of body fluids (13). Therapeutic
application of OMT targets somatic
dysfunctions  that  affect respiratory
mechanics, circulation and flow of body fluids
(12).

Jardine et al. (7) studied the effect of OMT on
superficial artery resistance in patients with
knee osteoarthritis and they found a
significant difference in blood flow and
decrease in resistance. Thomaz et al. (9) used
OMT in patients to investigate the acute
response of OMT on heart rate, blood pressure
and resistance in vessels. As a result, they
reported that a single session of OMT does
not effect blood flow in patients with cardiac
failure. Lombardini et al. (8) investigated the
effect of osteopathic manual therapy on ABI,
quality of life and physical performance in
patients with PAD, ABI, quality of life and
physical performance parameters were
improved. Recent studies have evaluated
artery flow, resistance, quality of life and
physical performance, but there is no study
examining artery diameter and flow in
individuals with PAD.

This study was planned on the basis that,
when all physiological effects of OMT was
taken into consideration, it could improve
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circulation, especially  peripheral limb
circulation, and change artery diameter and
flow.

The aim of this study is to investigate the
effect of a single OMT session on femoral
artery diameter and flow in patients with
PAD.

2. Materials and Methods

The study was approved by Gazi University
Non-Interventional Clinical Research Ethics
Board. (Decision no: 24074710-11, Dated
10.04.2017). Informed consent was obtained
from all participants.

2.1. Individuals

Volunteering patients aged 35-65, who had
the clinical onset of peripheral vascular
disease at least 3 months ago, had an Ankle -
Brachial Index (ABI) value of 0,4 - 1,4, and
who were classified up to Stage Il B
according to Fontaine Classification system
were admitted to Radiology Clinic in order to
have their femoral arterial diameter and flow
evaluated through Colour Doppler
Ultrasound. Individuals who had undergone
vascular or endovascular surgeries within the
last 3 months and who had histories of
unstable angina, myocardial infarctions (Ml),
strokes, cardiac, liver or renal failures, acute
infections or neoplasia were excluded from
the study.

2.2. Evaluations and Interventions

Participants admitted to the radiology clinic
were evaluated by the radiologist and the
evaluations were recorded. Following the
radiological evaluations, osteopathic manual
therapy applications were administered by an
osteopath who had undergone a special
training for 1350 hours on the subject. After
the administration of circulatory OMT model
for 30 minutes, participants had another visit
to the radiologist to get another Doppler
Ultrasound scan, and the resulting data were
recorded.

Femoral artery diameter and flow
measurements were taken by the radiologist
via the Logiqg P5 GE (USA, GE Healtcare)

device through 11L linear probe. In this
proccess, artery wall contour specifications
were evaluated and its diameter was measured
in B-mode. Artery filling volume, patency,
flow direction and potential turbulent flow
were evaluated with colour Doppler. Spectral
Doppler was used to measure peak systolic
and end-diastolic velocity, flow pattern and
current flow (14).

A protocol based on the circulatory model of
Osteopathic manual therapy was applied to
the participation patients. The protocol
comprised occipital release, supraclavicular
release, sternum mobilization, lesser omentum
relaxation, liver  pumping, diaphragm
mobilization, grand manoeuvre as well as
general osteopathic manual therapy of hips,
knees and ankles. The techniques were
applied for a total of 30 minutes, with each
technique taking 3 minutes. For hips, knees
and ankles, both extremities of the patients
were treated within the allocated 3 minutes.

2.3. Statistical Analysis

SPSS® (Statistical Package for Social
Sciences) version 22 was used to analyze the
data obtained from the study and create tables.
Kolmogorov Smirnov test was used to
investigate the suitability of quantitative
variables for normal distribution.
Meantstandard deviation (Meant+SD) values
were given as descriptive values for data that
conformed to normal distribution, and median
(minimum-maximum) values were given for
data that did not comply with normal
distribution. T Test was applied for values that
met the normal distribution condition, and
Wilcoxon Test was applied for values that did
not meet the normal distribution condition.
Statistical significance level was evaluated as
p<0.05.

3. Results

Eleven male (73,3%) and four female (%26,7)
patients with an average age of 54.86+8.89
were included in the study. 6 patients had
right affected extremity, 6 patients had left
affected extremity and 3 patients had bilateral
affected  extremity.  Demographics  of
participants are listed in Table 1. Evaluating
the diameter and flow parameters according to
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affected extremity, it was found that femoral
artery diameter and flow values showed an
increase in all patients; however, comparing
the values before and after the application, the
difference was not found to be statistically
significant (p>0,05) (Table 2).

However, comparing diameter and flow
parameters in all patients showed an increase

Table 1. Demographic information

in left and right femoral artery diameter and
flow. Right femoral artery diameter parameter
was found to have a statistically significant
difference when compared to the parameter
before the application of OMT (p=0,014)
(Table 3).

OMT (n=15)
Mean+SD
Age (year) 54,86+8,89
Height (cm) 168,53+8,49
Body weight (kg) 75,66£15,74
BMI (kg/m?) 26,49+4,51
Affected side EF;ight geft gilateral

Table 2. Comparison of artery diameter and flow values following a single session of OMT according to affected

extremity
Pre-application Post-application Change
Mean£SD Mean£SD Mean£SDv t,Z P
Right Right 73+1.4 78+ 1.4 -0.5+13 t=0.991 0.367
affected
(n=6) Left 77+1.7 79+1.8 02+15 t=0.356 0.736
) Left Right 6.1 (6.0-7.0)* 64+12 -0.1+0.9 t=0.142 0.893
Diameter( affected
mm
) (n=6) Left 5.9 (5.1-8.5)* 6.6+ 1.1 0.5+0.6 t=1.909 0.115
. Right 65+15 73+1.8 -1.0 (-1.0- -0,5)* Z=1.633 0.102
Bilateral
(n=3)
Left 7 (7.0-8,5)* 73+1.0 0.0 (0.0-0.5)* Z=1.000 0.317
Right Right 384.6+125.2 500.0 + 139.8 -115.4 + 128.7 t=2.196 0.079
affected
(n=6) Left 460.4 + 186.3 552.5 +320.7 -92.1+354.3 t=0.637 0.552
Left Right 390.8 + 181.3 297.5 (290.0-520.0)* 542+ 179.8 t=0.738 0.494
Fl_ow(mll affected
min _
) (n=6) Left 3442 +154.1 406.7+118.8 625+81.2 t=1.885 0.118
) Right 381,7 +174,7 541.7 £298.3 -160.0 + 127.7 t=2.171 0.162
Bilateral
(n=3)
Left 403,3 +106,8 406.7 +202.5 33+978 t=0.059 0.958

*: Median(min-max), t: parametric statistical test, Z: non-parametric statistical test
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Pre-application Post-application Change

Mean+SD Mean+SD Mean+SDv t,Z P
Diameter Right 6,75+1,15 7,16+1,34 -0,41=0,56 t=2,824 0,014
(mm) (n=15)

Left 7,03+1,49 7,32+1,56 -0,29+0,65 t=1,737 0,104
Flow Right 386,50+147,33 446,66+138,61 -60,16+128,44 t=1,814 0,091
(ml/min)
=15

(n=15) Left 402,50+159,37 467+194,84 -64,50+160,46 t=1,557 0,142
t: parametric statistical test, Z: non-parametric statistical test
4. Discussion
In our study examining the effect of a single initiate immune responses that could
OMT session on femoral artery diameter and  accelerate the clear-up of infections.

flow in PAD patients, the results showed that
OMT application increases right artery
diameter and there is no difference in flow.

The objective in treating patients with PAD is
to improve quality of live by relieving
symptoms and to reduce vascular morbidity
and mortality (6). There are studies in
literature reporting positive effects of manual
therapy applications on systemic circulation
(7, 8, 15-21). Being one such application,
OMT targets somatic dysfunctions that affect
mechanics of respiration, circulation and flow
of body fluids. Many of the techniques used in
OMT are designed to improve homeostatic
mechanisms related to the circulatory system.
Lympathic treatments aim to increase the
functional capacity of arterial, venous and
lympatic system and to improve fluid balance
and immune response of the body. As
lympathic system has a role in tissue nutrition
and absorbtion of macronutrients from
gastrointestinal system and interstitial fluids,
it can be indicated that treatments which
improve lympathic function has a curative
effect in many circulatory pathologies (11).

Hodge et al. (19), in their study that
investigated whether abdominal lympathic
pumping technique increased leukocytes in
both thoracic and mesenteric duct lymphs and
whether mesenteric lymph nodes were the
source of these leukocytes, used abdominal
lympathic pumping technique on dogs and
subsequently took thoracic and mesenteric
lymph measurements. Their results indicate
that lympathic pumping technique could

Furthermore, the study indicated that lympatic
pumping technique mobilized leukocytes into
lympathic circulation. In the light of the data
acquired in this study, they indicate that
abdominal lympathic pumping could be seen
as a treatment option in improving immune
response.

Huff et al. (22), aimed to create a rat model to
determine whether they could see lymph flow
and leukocyte concentration improvements
through lympathic pumping similar to those
observed in the dog model. They applied
abdominal lympathic pumping techniques on
10 rats in the study, and then checked the
leukocyte count in central circulation.
Lympathic pumping treatment was found to
increase leukocyte count in central circulation
and was shown to mobilize gut-associated
leukocytes into central circulation.

In another compilation, Hodge (23),
interpreted clinical and basic scientific studies
that support using lympathic pumping
technique in order to improve lympathic and
immune  system.  Discussing  potential
mechanisms that could help the patients, the
studies included in the compilation were
found to indicate that lympathic pumping
could contribute to immune system treatments
and treatment of pneumonia. Following the
results of her compilation, Hodge asserted that
clinical studies in question indicated the fact
that lympathic pumping was related to
increased blood leukocyte count, antibody
response  against  bacterial ~ antigens,
immunization, intravenous antibiotic

169



Osmangazi Tip Dergisi, 2024

treatment and shortening of hospital stays.
She also asserted her support in the hypothesis
that  lympathic  pumping strengthened
lympathic and immune system and protected
against pneumonia as evidenced in recent
animal studies. Stating that the role lympathic
pumping technique plays in increasing the
ability of immune system to destroy bacteria
is not quantitatively defined, Hodge expressed
the need for further clinical studies using
animal models in order to determine the
efficiency of protection mechanisms resulting
from lympathic pumping technique.

As is known, mature lymphocytes that carry
antigen-specific receptors are located along
periperhal or secondary lymphoid organs in
the lympathic system. These mature
lymphocytes are known to enter back into
blood citculation via lympathic vessels. Most
adaptive immune responses support the idea
that lymphocytes in circulation are triggered
once they recognize the specific antigens on
the surface of cells that present these antigens
(13). It can be said that manual therapy
applications  that  regulate  periperhal
circulation boost the immune system through
both improving blood and lymph circulation

and increasing lymphocyte count in
circulation. This study also proves that
manual therapy increases circulation as

evidenced by the increase in artery diameter
and flow.

Jardine et al. (7) studied the effect of
osteopathic manual therapy on superficial
artery resistance in patients with knee
osteoarthritis. The treatment, which focused
on balancing fascial restrictions and
diaphragm tensions, was found to decrease
resistance in superficial femoral artery. This
finding indicates the direct and immediate
effect of osteopathic manual treatment
methods on blood flow dynamics in lower
extremities. Manual therapy procedures in this
study involved both evaluating fascial tissues
and releasing fascial restrictions, therefore, a
significant difference in blood flow in relation
to the decrease in resistance was acquired.

Studying the effects of OMT on hypertension
with a view to preventing long term
cardiovascular conditions, Cerritelli et al. (24)
indicated that, when the OMT group was

compared to the control group through
observing routinely used clinical parameters,
it was found that OMT was instrumental in
decreasing the formation of inflammatory
effects and improving intima-media thickness
and blood pressure values. They also stated
that OMT, by restructiring the physiological
function of spinal cord, could improve the
functionality of the sympatethic nervous
system affected by the cardiovascular system.

Thomaz et al. (9) used cranial, myofascial and
visceral osteopathy technigues on patients in
their study with the purpose of evaluating the
acute response of OMT on heart rate, blood
pressure and resistance in vessels. Comparing
the OMT gorup with the control group, they
indicated that there were no significant
differences in the parameters taken
immediately after a single OMT session. As a
result, they reported that a single session of
OMT does not effect blood flow in patients
with cardiac failure. Similarly, in our study,
there was no effect with a single session of
treatment. These findings were explained
through patient population, changes in
autonomous  nervous  system,  vascular
regulation in patients with cardiac failure,
medication used by patients and blood flow
that is not sensitive to vessel resistence after
only a single session of OMT.

Lombardini et al. (8) investigated the effect of
osteopathic manual therapy on ABI, quality of
life and physical performance in patients with
PAD and indicated that ABI, quality of life
and physical performance parameters
improved. They reported that, along with
other ~ manual therapies, OMT  was
instrumental in helping circulation and
increasing blood flow in periperhal vascular
tissue. These positive findings were despite
the fact that a more generalized application of
OMT was used in the study. In our study, the
difference in arterial diameter was detected
only on the right side. Although there was a
difference in artery flow, it was not
statistically significant. We think that this
situation is related to the low number of our
patients. We believe that if the study had been
conducted with a high number of patients, it
would have been reflected in the statistics.
Backer et al. (25) indicated that this effect
could, in part, be modulated by nitric oxide

170



Deletions/duplications of Dystophin Gene in Tiirkiye

(NO); Salamon et al. (26) presented their
findings supporting that physical manipulation

accelerated release of endothelial NO
synthase.
Walkowski et al. (15) used a 7-minute

treatment consisting of lympathic, splenic and
hepatic pumping techniques in their study
aiming to investigate the possibility of OMT
making an immediate change in cytokine and
leukocyte levels in circulation. Bloodletting
process was conducted three times, an hour
before the application as well as 5 and 30
minutes after it. The blood analysis indicated
that, when compared to the levels taken before
OMT, there was a small but meaningful
decrease in NO levels only in the OMT group
an hour after the treatment; yet, there were no
observable difference in CRP levels between
OMT and control groups. However, in the
same study, it was stated that OMT could be
used as an immune system supporting
treatment option with responses evident in
different immune-modulating mediators.

Nitric oxide is not only an immune, vascular
and neural signal molecule, but it also boasts
antibacterial and antiviral effects (27-29).
Looking at the vascular effects of NO, it can

be seen that it regulates endothelium
regulation and has a vasodilating effect with
increased  release.  This  NO-induced

vasodilation has the potential to protect a
tissue from both microorganisms and
physiological dysfunctions  such  as
hypertension (26).

Patients receiving OMT report a feeling of
wellness as a result of outcomes of
physiological  manipulation of  muscle
structure such as peripheral vasodilation,
heating of skin and lowered heart rate. This
process is called relaxation response. It has
been stated that OMT improves inner balance
by removing restrictions on blood and lymph
flow, optimizing respiratory mechanics and
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Abstract: Alterations in emotional, social, or psychological factors of a woman's life in postpartum could lead to impairing mood
disturbances. Depressed mood in mothers in the first days after delivery is named maternity blues and accepted as a common
phenomenon in the postpartum phase. The aim of the present study is to determine the mood of the women with pregnancy after
delivery. After approval of Clinical Research Ethics Committee, this cross-sectional designed study was enrolled women in
postpartum period who underwent vaginal delivery or cesarean section in Department of Obstetrics and Gynaecology, Medical
Faculty, Gaziosmanpasa University, Tokat, Turkey. All subjects were invited to complete the questionnaires including Pain
Catastrophizing Scale, Beck Depression Inventory, Beck Anxiety Inventory and Short Form-36 in the first 24th hour of postpartum
period. The lumbopelvic pain intensity associated with cesarean section incision or episiotomy was evaluated using visual analog
scale. The mean age of the participants was 28.43%5.14. In catastrophizing group, the mean role limitations due to physical health
problems, Beck Depression Inventory-C, Beck Depression Inventory-S, Beck Depression Inventory, Beck Anxiety Inventory and
visual analog scale in women with cesarean section, and general mental health in women with vaginal delivery were significantly
higher compared to each other (p=0.037, p=0.002, p=0.003, p=0.01, p=0.042, p<0.01, p=0.005, respectively). The present study
revealed that the psychological condition and quality of life of women may impair after cesarean section, hence it might be
beneficial to provide emotional support for patients after cesarean section.

Keywords: Pain catastrophizing, Postpartum depression, Anxiety, Cesarean section, Delivery

Ozet: Dogum sonrast dénemde kadinin yasamindaki duygusal, sosyal veya psikolojik faktorlerdeki degisiklikler, olumsuz
duygudurum bozukluklarina yol agabilir. Dogumdan sonraki ilk giinlerde annelerde yasanan depresif duygudurum, annelik hiiznii
olarak adlandirilmakta ve dogum sonrasi dénemde sik goriilen bir olgu olarak kabul edilmektedir. Bu ¢alismanin amaci hamile
kadinlarin dogum sonrasi ruh hallerini belirlemektir. Klinik Arastirmalar Etik Kurulu onay: alindiktan sonra, kesitsel olarak
tasarlanan bu galismaya, Gaziosmanpasa Universitesi Tip Fakiiltesi Kadin Hastaliklar1 ve Dogum Anabilim Dali'nda vajinal dogum
veya sezaryen operasyonu gegiren postpartum donemdeki kadinlar dahil edildi. Dogum sonrast ilk 24 saat i¢inde tiim denekler Agri
Felaketlestirme Olgegi, Beck Depresyon Envanteri, Beck Anksiyete Envanteri ve Kisa Form-36'y1 igeren anketleri doldurmaya
davet edildi. Sezaryen insizyonu veya epizyotomi ile iliskili lumbopelvik agri yogunlugu gorsel analog skala kullanilarak
degerlendirildi. Katilimeilarin ortalama yas1 28.43F5.14 idi. Felaketlestirme grubunda fiziksel saglik sorunlarina bagli ortalama rol
siirlamalar1, Beck Depresyon Envanteri-C, Beck Depresyon Envanteri-S, Beck Depresyon Envanteri, Beck Anksiyete Envanteri ve
sezaryenli kadinlarda gorsel analog olgegi ve genel zihinsel vajinal dogum yapan kadinlarin saglik durumlari birbirine gore anlamli
derecede yiiksekti (sirasiyla p=0,037, p=0,002, p=0,003, p=0,01, p=0,042, p<0,01, p=0,005). Bu ¢alisma, sezaryen sonrasi
kadinlarm psikolojik durumunun ve yasam kalitesinin bozulabilecegini, bu nedenle sezaryen sonrasi hastalara duygusal destek
verilmesinin faydali olabilecegini ortaya koydu.
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Delivery type

1. Introduction

Childbirth is a significant part of female life.
It includes  emotional, social and
psychological components. Disturbances in
the emotional, social, or psychological
components of a woman's life postpartum
could lead to impairing mood disturbances.
The depressed mood in mothers in the first
days after delivery is named maternity blues
and accepted as a common phenomenon in the
postpartum phase. Alterations in steroid
hormones, thyroid hormones, prolactin and
melatonin levels are judged as the causes (1).
Some studies reported that maternity blues are
strongly  associated  with  postpartum
depression, others showed that it is a
distinguished  phenomenon  with  high
occurrence rate close to the delivery
experience, however no consensus has been
reached (2-4). It is reported an incidence rate
between 3 - 25% (3). This higher result
suggested that early detection of maternity
blues is important for the initiation of early
treatment for postpartum depression.

Pain is a physiological response of the body to
a noxious stimuli, and includes cognitive,
cultural, social and emotional aspects.
Furthermore, pain catastrophizing is the
exaggerated reflection of these components to
painful stimuli. It is comprised of three
dimensions: rumination  (compulsively
focused attention on the pain), magnification
(tendency to exaggerate the pain experience)
and helplessness (feeling of failure to cope
with pain) (3,4). Researchers found that
rumination and helplessness were the best
predictors of maternity blues. In this context,
Wisner et al. showed that helplessness and
obsessive thoughts (similar to rumination
component of Pain Catastrphizing Scale
[PCS]) are psychological features of women
with postpartum depression. Moreover, pain
catastrophizing involves in important aspects
of broader negative affect constructs including
depression, anxiety, and worry. Studies also
indicated a consistent and generally robust
association between pain catastrophizing and
an array of clinical pain-related findings
including measurements of pain severity, pain
related activity restrictions, disability,
depression and other negative mood
components. It is also important to point out

that the magnitude of these relations is
variable (5-7). It is suggested that the
connection between catastrophizing and pain
may involve in spontaneous mechanisms of
emotions and mood resulting in a disruption
of these components. Social relationships are
the better signs of well-being in early
postpartum period and are usually lower,
specifically in terms of postpartum depression
(6,7). It is indicated that coping inability in
pain catastrophizing mothers leads to a
diminished social ability and activity, thus
impairs the social perspective. Authors also
suggested that PCS is a remarkable predictor
of social functioning and may be a useful tool
in the early diagnosis and prevention of
postpartum depression (8,9).

In the last decades, cesarean sections have
been evidently rising in all countries over the
world. Many factors are suggested to be the
cause. A pregnancy involves pain and mood
changes both during and after delivery, hence
the extent of pain catastrophizing may play a
crucial role in the occurrence of postpartum
depression and worsened quality of life (10).
Type of delivery whether vaginal delivery
(NVD) or cesarean section (CS) can be a
component affecting the mood of the mother,
thus leading to the development of postpartum
depression as well (11). The family structure
is very tight in Turkey providing a strong
support by their families and friends during
puerperal period (10, 11). The idea of mood
changes and heightened vulnerability of the
mother during pregnancy is well-studied
where it may be altered by the delivery type
(12). The pregnant is about to face a fact that
delivery has a disparate aspect and several
impact on the quality of life, hence it should
be undergone using the well-known pathways
for the process. Growing recognition in
significance of obstetric aspects during labor
possibly disturbing the psychological status of
the pregnant after delivery (13). In this
context, we hypothesized that women with CS
has a higher anxiety level leading heightened
pain catastrophizing and risk of postpartum
depression those affecting the quality of life
of the pregnant. Therefore, the primary goal
of this study is to determine the association
between pain catastrophizing level and
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maternity blues, and the secondary goal is to
define the effect of type of delivery on
psychological condition and quality of life in
the short-term postpartum period.

2. Materials and Methods
Design

After approval of XXX University Clinical
Research Ethics Committee (15-KAEK-214),
this cross-sectional designed study was
enrolled women in postpartum period who
underwent vaginal delivery or cesarean
section between November 2013 and
November 2015 in Department of Obstetrics
and  Gynaecology, Medical Faculty,
Gaziosmanpasa University, Tokat, Turkey.
The study was conducted in accordance with
the Declaration of Helsinki. Women in
postpartum period who underwent either
vaginal delivery or cesarean section and
women with lumbopelvic pain associated with
CS incision or episiotomy were included in
this study. Women with lumbopelvic pain
associated with CS incision or episiotomy
were invited to complete the questionnaires
including Pain Catastrophizing Scale (PCS),
Beck Depression Inventory-1l (BDI), Beck
Anxiety Inventory (BAI) and Short Form-36
(SF-36) in the first 24th hour of postpartum
period. Women who were not willing to
participate in the study were excluded. Age,
gravida, parity, number of miscarriages, and
number of live-births were also recorded. In
addition, the pain intensity (lumbopelvic pain)
was evaluated using visual analog scale
(VAS).

Instruments
Visual Analog Scale (VAS)

Visual Analog Scale is a tool to assess the
pain intensity using a straight line with the
end points named “no pain” and extremely
severe pain ever before”. Patients asked to
mark the pain level which they feel. The pain
level is the distance in millimetres from the no
pain side to the marked point. The result is
then transferred to whole number (12).

Pain Catastrophizing Scale

Pain Catastrophizing Scale is a self-
administered questionnaire consisting of 13
items to assess the extent of the
catastrophizing thoughts. It has three sub-
scales named as helplessness, magnification,
and rumination. Items are rated on a five-point
scale ranged between 0 (not at all) and 4 (all
the time). Sub-scale scores are calculated by
the summation of corresponding items, and
the total score is computed by the addition of
all three sub-scale scores. Total score ranges
between 0 and 52 points in which higher
scores indicate elevated catastrophizing levels
(3). Suren et al. (10) is established the Turkish
validity and reliability of PCS with a
Cronbach’s alpha of 0.90 in 2014.

Beck Depression Inventory-11

Beck Depression Inventory-1l (BDI-1l) is a
self-rated questionnaire. It has 21 items and
was constructed by Beck et al. in 1996 to
determine the magnitude of depressive
symptoms (15). Each answer has a value of 0
to 3. A total score < 13 indicates minimal
depression; 11 - 19, mild depression; 20 - 28
moderate depression, and > 29, severe
depression. The cognitive-affective dimension
is constructed from the first 14 items (BDI-C),
and the somatic-performance from items 15 to
21 (BDI-S) (16). Hisli (17) and Kapg1 et al
(18) was established the Turkish adaptation of
BDI and BDI-II, respectively.

Beck Anxiety Inventory

Beck Anxiety Inventory, which is also
constructed to differentiate anxiety and
depression, has 21 items, and is developed to
evaluate anxiety symptoms (19). A four point
Likert scale ranged between O (not at all) to 3
(severely) was used in every item and asked
participants to rate how much each of these
symptoms bothered them over the past week.
The total score ranges between 0 and 63. The
validity and reliability of BAI into Turkish
was conducted by Ulusoy et al. (20). A total
score between O and 7 is considered as a
"Minimal" level of anxiety; 8 and 15 as
"Mild"; 16 and 25 as "Moderate", and; 26 and
63 as "Severe".
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Short Form-36 questionnaire

The Short Form-36 (SF-36) questionnaire, a
tool to measure the quality of life, is consisted
of 36 items, and has eight multi-item scales,
including physical functioning (PF), role
limitations due to physical health problems
(RLPHP), bodily pain (BP), general health
perceptions (GHP), vitality (VT), social
functioning (SF), and general mental health
(GMH). Sub-scale scores range between 0 and
100 which higher scores indicate elevated
levels of well-being or functioning (21).

The PCS scores were dichotomised for the
whole population of women who underwent
vaginal delivery (NVD) or cesarean section
(CS) according to the cut-off point; as below
or equal to 17 (non-catastrophizing), and
above 17 (catastrophizing) to detect the
changes between BDI-C, BAI and SF-36 sub-
scales including PF, RLPHP, BP, GHP, VT,
SF and GMH.

As indicated by Dekel et al. reported a post-
traumatic stress disorder prevalence of 0.125.
Using this prevelance with a t value of 1.96
and a p value 0.05, a total of 168 participants
were found to be the sample size of this study.

Data analysis

Normality and variance were tested using the
one-Sample  Kolmogorov-Smirnov  test,
skewness and kurtosis, and histograms for
each variable. Quantitative data is presented
as means and standard deviation, and
gualitative data as frequency and percentage.
Associations were performed by using the

Table 1. Demographic characteristics

Pearson correlation coefficient (r). The
comparisons were carried out by using the
Mann-Whitney U test. Analyses were
completed by using the Statistical Package for
the Social Sciences (SPSS Inc., Chicago, IL)
version 20.0 program. The statistical
significance for all analyses was set at p <
0.05.

3. Results

A total of 252 women was included in this
study. The demographic data was presented in
Table 1. The mean age was 28.43+5.14. The
mean SF-36 sub-scale scores, BDI-C, BDI-S,
BDI, BAI, VAS, PCS and sub-scale scores
according to the type of delivery (NVD and
CS) were displayed on Table 2. The mean
BDI-13, BDI-8, BDI, BAI, SF-36 sub-scales
including PF, RLPHP, BP, GHP, VT, SF and
GMH associated with the type of delivery
(NVD and CS) in both non-catastrophizing
(PCS < 17) and catastrophizing (PCS > 17)
women were presented in Figure 1 and 2. In
catastrophizing group, the mean RLPHP,
BDI-C, BDI-S, BDI, BAE and VAS in
women with CS, and GMH in women with
NVD were significantly higher compared to
each other (p = 0.037, p = 0.002, p = 0.003, p
= 0.01, p = 0.042, p < 0.01, p = 0.005,
respectively). A moderate correlation was
found between PCS and PF, GHP, VT, SF,
RLPHP, GMH, BDI-C, BDI-S, BDI, and BAI
(r=-0.189, p = 0.016; r =-0.254, p = 0.001; r
= -0.280, < 0.01; r = -0.157, p = 0.046; r = -
0.269, p =0.001; r =-0.382, < 0.01; r = 0.375,
<0.01; r=0.288,<0.01; r =0.369, < 0.01; r
=0.358, < 0.01).

Mean*SD Min- Max Median
Age (years) 28.43%5.14
Gravida (n) 1-9 2
Parity (n) 1-8 2
Miscarriages (n) 0-7 0
Live-births (n) 1-8 2

SD, standard deviation; min, minimum; max, maximum.
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Table 2. The effect of type of delivery on quality of life, depression, anxiety and PCS scales

Type of delivery

p
NVD CS
PF 78.06¥16.35 74.40¥16.45 0.109
RLPHP 62.95¥17.83 66.66¥20.12 0.218
BP 54.01¥16.60 55.66%20.63 0.552
GHP 72.18¥13.01 67.82¥13.29 0.033*
VT 62.12¥16.00 59.74%15.13 0.335
SF 70.18¥19.09 62.74520.22 0.016*
GMH 73.33¥13.42 69.06¥14.51 0.041*
BDI-C 3.90¥3.28 8.88%7.77 0.002*
BDI-S 3.46%2.76 6.12¥4.54 0.026*
BDI 7.36¥5.12 15.02¥11.71 0.007*
BAI 12.06¥7.86 19.83¥11.61 <0.01*
VAS 2.46%2.16 5.18¥1.92 <0.01*
Rumination 6.70¥4.22 7.17¥4.15 0.323
Magnification 4.46%2.20 5.20¥2.71 0.064
Helplessness 7.23¥6.27 9.3274.98 0.043*
PCS 18.4%11.64 21.70%10.72 0.072

*p<0.05, Mann-Whitney U test.

PF, physical functioning; RLPHP, role limitations due to physical health problems; BP, bodily pain; GHP, general
health perceptions; VT, vitality; SF, social functioning; GMH; general mental health; BDI, Beck depression
inventory; BAI, Beck anxiety inventory; VAS, visual analog scale; PCS, pain catastrophizing scale; NVD, vaginal
delivery; CS, cesarean section.

178



Delivery type

B NVD (PCS = 17)

100

75

50

25

PF RLPHP BP GHP VT

M CS(PCS=17)

SF  GMH BDI-13BDI-8 BDI BAE VAS

Figure 1. The distribution of values among non-catastrophizing women

PF, physical functioning; RLPHP, role limitations due to physical health problems; BP, bodily pain; GHP, general
health perceptions; VT, vitality; SF, social functioning; GMH; general mental health; BDI, Beck depression
inventory; BAI, Beck anxiety inventory; VAS, visual analog scale; PCS, pain catastrophizing scale; NVD, vaginal

delivery; CS, cesarean section.
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Figure 2. The distribution of values among catastrophizing women

PF, physical functioning; RLPHP, role limitations due to physical health problems; BP, bodily pain; GHP, general
health perceptions; VT, vitality; SF, social functioning; GMH; general mental health; BDI, Beck depression
inventory; BAI, Beck anxiety inventory; VAS, visual analog scale; PCS, pain catastrophizing scale; NVD, vaginal

delivery; CS, cesarean section.

4. Discussion

The present study revealed that depression,
anxiety levels and pain were higher in women
after CS than in vaginal delivery. In addition,
women with higher catastrophizing levels
after CS show heightened role limitations due
to emotional problems, increased depression,
anxiety levels, and decreased general health
compared to vaginal delivery. Overall, general
health, social functioning and vitality were
higher in women after NVD. Despite the
ultimate goal of both delivery types as to
safely give birth to a healthy baby, NVD and

CS are completely different from each other
in all clinical aspects. It is well known that CS
may incur several risks for the baby including
neonatal depression related to general
anaesthesia, foetal injury during hysterotomy
and/or delivery, increased likelihood of
respiratory distress even at term, and
difficulties in breastfeeding (22).

Furthermore, pregnancy can be associated
with social and psychological problems.
Worry about giving birth, irresistible fear of
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something might happen with the baby,
feeling fear about delivery type or any
concern about caring for a newborn might
have affected the psychosocial condition of
mother. Women in late pregnancy who have
catastrophizing thoughts about labor pain,
expected pain  during delivery and
experienced more intense pain during that
process (23). Previous studies showed that the
early diagnosis of maternal emotional
fluctuation is very crucial in having negative
effects on mother-baby relation and impairs
the optimal emotional development of the
newborn (24,25). A recent study by Ferber et
al. (8) demonstrated that pain catastrophizing
rather than labor pain intensity in women with
vaginal delivery was a predictor for both
maternal blues and social functioning.

Depression levels were found to be two-fold
higher in CS than in NVD, and it was also
detected that depression and anxiety are
heightened, while general and mental health
levels  were  found decreased in
catastrophizing mothers after delivery with
CS. It is reported that pain catastrophizing
individuals shows a tendency to dictate
demands to their social partners and use the
pain as an attention seeker. This can leave the
mother on her own without any support and
with great pain experience (6). It is possible
that catastrophizing mothers are not be able to
get support and resume social relations after
delivery. Additionally, women after CS have a
higher tendency to require a supportive
treatment than NVD. The changes in the
mood are evident and these can be associated
with anxiety of the mother caused by the
worry about the baby and operation. Both
catastrophizing and anxiety may lead to
postpartum  depression.  Overall, the
psychological state of the mother may enter
into a vicious cycle requiring a massive
support in the late postpartum period.
Regardless of the stability of pain
catastrophizing, the timing of the
measurement is crucial and the evaluation
during the actual painful event can be the
most important predictor of long-term mood
and social functions after delivery. The time
from the delivery to the first contact of the
mother with the baby is longer in CS than in
NVD on account of the recovery period after

CS, which can be another possible reason
relatively increasing the anxiety levels of the
mother.

Cesarean section rates are increased in recent
years, and the origin of this incline is a very
complex issue. Medico-legal reasons, daily
working times, provider and patient-related
medicalisation of birth, heightened labor
induction rates, and the perception of
cesareans as safe by both the health providers
and patients are the possible factors to be
considered. The continuous increase in
malpractice cases and medico-legal concerns
forced obstetricians to perform CS. This
subjective criteria may have acted as an
objective phenomena changing the rates.
However, this study is not designed to define
such association.

Nevertheless, the present study revealed an
evident psychological stability and better
quality of life in women with NVD. This
should be considered as another advantage of
NVD compared to CS. This study also
indicated that women with CS may require
more intense psychological support. Pain
Catastrophizing Scale can be used as a
diagnostic tool to detect patient with
depressive mood, thus lead to the prevention
of postpartum depression. On the other hand,
the origin of this condition is catastrophizing
thoughts that may successfully be treated by
cognitive-behavioral therapy (6,26,27).

This study has several limitations. First, the
results of the present study represents one
institution, a tertiary medical centre, and thus
can not be generalisable to populations with
different  demographic  and regional
characteristics. Medical conditions of the
participants may have influenced the results of
the study. However, the study design has
focused on a single factor, women’s
experiences, measured by standardised
questionnaires. Third, some of the participants
did not answer several items in questionnaire
booklet, those were excluded from the study.
We did not know the effect of these items on
the results.
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5. Conclusion

The present study demonstrated that CS can
lead to alterations in psychological conditions
and quality of life in women after delivery.
Women after CS require more support than
NVD to resume social relations. Therefore
clinicians should pay more attention for the
mood of the women after cesarean section
where it can be obtained by establishing a
distinct clinic for patients underwent cesarean
section and a sperate team for the
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Muller Kas1 Konjonktival Rezeksiyon Cerrahisi: Yeni Bir Method ile Cerrahi Sonuglarin Degerlendirilmesi

'Demet Yolcu, *Fulya Yaylacioglu Tuncay

University of Health Sciences, Abdurrahman Yurtaslan Oncology Training and Research Hospital,
Department of Ophthalmology, Ankara, Tiirkiye
2 University of Health Sciences, Gulhane Medical Faculty, Department of Medical Biology, Ankara, Tiirkiye

Abstract: The aim of the study was to analyze the upper eyelid position following the Muller’s muscle conjunctival resection
(MMCR) surgery by using a more standardized and objective method which was obtained by using the autorefractometer (AR) front
monitor image (FMI).: Medical records of the patients who underwent either 6 mm or 8 mm MMCR surgery between January 2020
to April 2023 were evaluated. The AR-FMIs were obtained before the surgery and during the follow-up period. The margin reflex
distance 1 (MRD1) was measured by using the AR-FMI and ImageJ software. Outcome measures were derived from preoperative
and postoperative mean AR-MRD1 values. Out of 34 subjects, 14 underwent 6 mm MMCR surgery and 20 underwent 8 mm
MMCR surgery. Mean preoperative AR-MRD1 was 2.1 + 0.8 mm in the 6 mm resection group, and 2.3 = 0.7 mm in the 8 mm
resection group and there was no statistically significant difference among the groups (p: 0.45). The mean postoperative AR-MRD1
value was higher in the 6 mm resection group when compared with the 8 mm resection group, however the difference was not
statistically significant (p: 0.14). The mean AR-MRD1 difference was 1.4 + 0.2 mm in the 6 mm resection group and 1.1 + 0.3 mm
in the 8 mm resection group, however, the difference was not significant (p: 0.09). According to the upper eyelid position change
analysis (which was measured by using an easily evaluable, cost-effective and standardized method), the amount of the excised
tissue following the MMCR surgery and final upper eyelid position was not associated directly and the result supported the current
literature which propose that, changes in the upper eyelid position following the MMCR is a dynamic process rather than the
mechanical process.

Keywords: Muller’s muscle, ptosis, autorefractometer.

Ozet: Caligmanin amact Muller kasi konjonktiva rezeksiyon (MKKR) cerrahisi sonrasinda iist géz kapagi pozisyonunu oto-
refraktometre (OR) 6n monitér goriintiileri (OMG) kullanarak uygulanan daha standardize ve objektif bir method ile
degerlendirmektir. Ocak 2020 ile Nisan 2023 tarihleri arasinda 6 mm veya 8 mm MKKR cerrahisi uygulanan hastalarin tibbi
kayitlar1 incelendi. Oto-refrektometre 6n monit6r goriintiileri cerrahi 6ncesinde ve takip siirecinde olgulardan alindi. Margin reflex
distance 1 (MRD1) degeri OR-OMG ve ImageJ programi kullamilarak 6lgiildii. Basar dlgiisii preoperatif ve postoperatif ortalama
OR-MRD1 degerleri kullanilarak belirlendi. Calismaya dahil edilen 34 kisiden 14' i 6 mm MKKR, 20' si 8 mm MKKR cerrahisi
gegirmis idi. Ortalama preoperatif OR-MRD1 degeri 6 mm rezeksiyon grubunda 2.1 + 0.8 mm ve 8 mm rezeksiyon grubunda 2,3 +
0,7 mm idi, ancak gruplar arasinda istatistiksel olarak anlamli degildi (p: 0,45). Cerrahi sonrasi ortalama OR-MRD1 degeri 6 mm
rezeksiyon grubunda 8 mm rezeksiyon grubuna gore daha yiiksek idi, ancak fark istatistiksel olarak anlamli degildi (p: 0.14).
Ortalama OR-MRDL1 farki 6 mm rezeksiyon grubunda 1.4 £ 0.2 mm ve 8 mm rezeksiyon grubunda 1.1 + 0.3 mm idi, ancak fark
istatistiksel olarak anlamli degildi (p: 0.09). Ust goz kapag1 pozisyon degisikligi analizine gore (daha kolay ulastlabilir, kost-effektif
ve standardize bir yontem kullanilarak olgiilen), MKKR cerrahisi sonrasinda eksize edilen doku miktari ile final iist gz kapag
pozisyonu arasinda direkt bir iliski yok idi ve mevcut literatiir ile uyumlu olarak MKKR cerrahisi mekanik bir durumdan ¢ok
dinamik bir durumu tanimlamaktadir.
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1. Introduction

Ptosis is the term which is used to describe the
drooping eyelid and generally require to be
corrected surgically for both functional and
aesthetical purposes (1). The Muller’s muscle
and Levator palpebrae superioris are the main
upper eyelid elevators and the dysfunction of
these muscles result with the ptosis (2). The
Muller’s muscle conjunctiva  resection
(MMCR) (posterior approach) surgery is
generally used to correct the functional and
aesthetical eyelid issues in cases with mild to
moderate ptosis (3). In the literature, studies
have been conducted to evaluate the factors
that could affect the final surgical outcomes
following the MMCR surgery and there are
studies conducted to evaluate the association
between the amount of the excised Muller’s
muscle conjunctival (MMC) tissue and final
eyelid position and a direct association could
not be found in these studies (4-7).

Margin reflex distance 1 (MRD1) describes
the distance between the upper eyelid margin
and the center point of the pupil and it was
traditionally used to measure the upper eyelid
position by using the manual method (8). In
recent years, the digital image analysis
method was also commonly used to measure
the MRD1 by using the ImageJ software (8,
9). Because the inter- and intra- observer
reliability of these two methods are moderate,
studies were conducted in an effort to obtain
more standardized and objective MRD1
values (10-13). Autorefractometer (AR) is an
easily evaluable and cost-effective device
which is present in every ophthalmic clinic
(14), and the use of the AR to measure the
MRD1 was performed by using the
autorefractometer front monitor image (AR-
FMI) and the validity and reliability of the
method was demonstrated before (15).

The aim of the current study was to analyze
the final eyelid position (obtained by using an
easily evaluable, cost-effective and more
standardized method) following the MMCR
surgery performed with either 6 mm or 8 mm
MMC tissue resection. To the best of the
one’s knowledge, using the autorefractometer
device to evaluate the final eyelid position
following the MMCR surgery has not been
reported before.

2. Materials and Methods
2.1. Study Design and subjects

A retrospective medical record analyses of
patients who underwent bilateral either 6mm
or 8 mm MMCR surgery between January
2020 to April 2023 was performed. All
operations were made by a single surgeon
(DY) at the ophthalmology department of the
Dr  Abdurrahman  Yurtaslan  Oncology
Training and Research hospital. Informed
consent was taken from all patients. This
study was approved by the institutional review
board and all procedures performed in the
study were in accordance with the ethical
standards of the institutional review board of
the Dr Abdurrahman Yurtaslan Oncology
Training and Research Hospital and with the
Helsinki declaration and its later amendments
or comparable ethical standards.

The data including age, gender, diagnosis,
levator function, amount of the MMC
(Muller’s muscle conjunctiva) tissue excised,
preoperative and postoperative AR-MRD1
and past medical history were evaluated.
Subjects who had good levator function
(above the 10 mm), positive phenylephrine
test, mild-moderate involutional  ptosis,
available pre- and postoperative
autorefractometer front monitor images (AR-
FMI) with acceptable quality and underwent
bilateral MMCR surgery were included to the
study. Mild-moderate ptosis was defined as
an AR-MRD1 equal to 1.1 to 2.5 mm (6) and
standard 6 mm or 8 mm MMCR was
performed regardless of the preoperative
MRD1 values (4, 16). Exclusion criteria were;
previous eyelid surgery, use of botulinum
toxin within the 5 moths of examinations, or
history of any systemic disease, trauma or
usage of the drugs that could alter the
measurements.  Cases involving tarsal
resection were also excluded from this study.
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2.2.Obtaining the AR- MRD1

The front monitor image of the
autorefractometer  (Canon, RK-F1, and
U.S.A.) was video-recorded by using a smart-
phone camera while the device measuring the
refractive error. The screen-shoot of the
video-record was taken while the center point
of the pupil and the structures of the eye
visible clearly on the image (Figure 1). The
front monitor image of the autorefractometer

was analyzed by using the ImageJ software
(U.S. National Institutes of Health, Bethesda,
MD. USA) to calculate the AR-MRD1 value.
The white-to-white distance (WTW) of the
cornea on the operated eye was measured in
pixels and it was normalized according to the
standard scale of 11.77 mm in men and 11. 64
mm in women. According to this scale, the
measurements of MRD1 was converted from
pixels to mm (Figure 1).

Figure 1. Autorefractometer front monitor image taken by smartphone when the visual axis point was clearly visible;
margin reflex distance 1 (MRD1), from optical axis point to the upper eyelid margin. Wide to wide (WTW) distance,
the distance between the corneal margins in the horizontal axis and passes through the visual axis point.

2.3.5urgery

All procedures were performed under local
anesthesia and upper eyelid was everted over
a Desmarres retractor by using a 4-0 traction
suture which was placed upper eyelid margin.
By using three 4-0 traction sutures the
Muller’s muscle-conjunctival tissue was
retracted 3 or 4 mm from the upper tarsal
margin and Putterman clamp was applied with
the tooth of the clamping blade engaging the
marking- suture. Running 6-0 vicryl
(polyglactin 910) suture was placed 1 mm
below the clamp, taking bites of the
conjunctiva and Muller’s muscle and
resection of the Muller’s muscle conjunctival
tissue was performed by using no. 15 surgical
blade via a metal-on-metal technique to avoid
cutting the suture. A soft contact lens was
applied following the surgery for 1 week and
topical lubricant eye drop and fix
dexametazon / netilmisin combination eye
drop was prescribed. At 1% week, 1% month
and 6" month visits AR-MRD1 measurements

were performed to assess the surgical results
(Figure 2).

2.4. Statistical analysis

Continuous variables were analyzed using the
Student’s t test. The quantitative variables
were described as mean, range, and standard
deviation.  Categorical  variables  were
described as frequencies. The statistical
analysis was carried out using IBM SPSS
software version 24.0 (SPSS, Inc., Chicago,
IL, USA). P < 0.05 was considered as
significant.

3. Results

Out of 34 subjects who meet the inclusion
criteria of the study and included to the study,
14 (28 eyes) underwent 6 mm MMCR surgery
and 20 (40 eyes) underwent 8 mm MMCR
surgery. During the follow-up period, only 3
subjects experienced mild ocular irritation and
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relieved with topical lubricant eye drops.
There was no significant difference in terms
of the age, gender and follow-up period
among the groups. Mean age of the study

population was 53.3 + 8.3 years (range, 30-64
years) and mean follow-up time was 13.9 +
6.2 months (6-27 months) (Table 1).

Table 1. The demographic and clinical properties of the study groups are given in the table.

6 mm MMCR group

8 mm MMCR group

n:14 n: 20 p
Age (years) 494 +6.5 51.4+9.1 0.33
Female/male 11/3 17/3 0.23
Follow-up time (month) 13.3+£6.5 146+6.1 0.24
Pre-op AR-FMI MRD1 21+08 23+0.7 0.45
Post-op AR-FMI MRD1 39+05 3.6+£0.7 0,14
Mean diff AR-FMI MRD1 14+ 02 1.1+£0.3 0.09

MMCR: Muller’s muscle conjunctival resection, AR-FMI:

reflex distance 1.

The mean preoperative AR- MRD1 values
were compared among the 6 mm and 8 mm
MMCR groups, and, there was no significant
difference among the groups (p: 0.45). The
mean postoperative AR-MRD1 values were
compared among the 6 mm and 8 mm MMCR
groups, however, the difference was not

Autorefractometer front monitor image, MRD1: Margin

significant (p: 0.14). The mean difference of
the AR-MRD1 was compared among the two
excision groups and the 6 mm MMCR group
had higher MRD1 value when compared with
the 8 mm MMCR group, however, the
difference was not significant (p: 0.09) (Table
1) (Figure 2).

Figure 2. The preoperative and postoperative digital images of the patients who underwent MMCR surgery for mild-
moderate involutional ptosis. A) Preoperative digital image of the patient who underwent 8 mm MMCR surgery with
Heiring sign and elevation of the right eyebrow to compensate the ptosis on the right side. B) The worsening of the
ptosis on the right side by blocking the frontal muscle contraction manually. C) Postoperative 6" month digital image
of the subject. D) Preoperative digital image of the patient who underwent 6 mm MMCR surgery. E) Postoperative

6" month digital image of the subject.
4, Discussion and conclusion

In the current study, the final upper eyelid
position following the MMCR surgery
performed either 8 mm or 6 mm tissue
resection is evaluated by using an easily
evaluable, cost effective and more
standardized /objective MRD1 measurement
method and according to the results, the final
AR-MRD1 value and change of the AR-

MRD1 were not significantly different among
the excision groups.

In the literature, there are studies, conducted
to analyze the association between the amount
of the excised MMC tissue and final MRD1
value. Rootman et al. has compared the
standardized 7 mm excision of the MMC
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tissue with the variable excision nomogram
(MMC tissue excision length / desired
elevation of the eyelid: 4/1) and evaluated the
MRD1 difference among the study groups by
using the digital image analysis. According to
the results, they did not find significant
MRD1 difference among the groups and the
authors concluded that, these results supported
that there was no direct mechanical
mechanism in the MMCR surgery (4).
Roelofs et al. also conducted a study in an
effort to analyze the effect of the amount of
the excised MMC tissue on the final eyelid
position. They created 3 groups with fixed 7

mm MMC resection bilaterally, variable
resection (4/1 ratio, with lower side
underwent greater tissue resection), and

tarsectomy (fixed 7 mm MMCR and 1 mm
tarsectomy on the lower side of the eyelids)
and evaluated the MRD1 by using the digital
images of the eyes and ImageJ software.
According to the results, the authors found
that the amount of the excised tissue and
technique used to correct the eyelid position is
not a predictor for the postoperative outcomes
of the MMCR surgery, and, the authors stated
that, changes in the eyelid position following
the MMCR is a dynamic process not a
mechanical process (16). In another study,
Dan et al. evaluated the predictors of the
surgical outcome following MMCR surgery
and used 4/1 variable resection algorithm by
using the digital image analyze with ImageJ
software and the final surgical success was
compared with the amount of the tissue
resected, however, they could not find a
significant association (17). In the current
study, similar with the literature, despite there
was no significant difference in terms of the
preoperative mean AR-MRD1 among the
groups and measurements were made by using
a more standardized measurement method,
there was no significant difference of the final
AR-MRD1 and AR-MRD1 change among the
fix 6 mm or 8 mm excision groups.

In the study conducted by Dan et al. to
analyze the predictors of the surgical success
following the MMCR surgery, the association
between the phenylephrine test and final
surgical success was evaluated and the authors
did not find significant association (17).
Nacaroglu et al. has also evaluated the

surgical success rate of the MMCR surgery
among the severe and mild/moderate
involutional aponeurotic ptosis cases by using
digital image analysis of the MRD1 and found
higher surgical success rate in phenylephrine
test positive cases, however the difference
was not significant (6).

There are studies conducted to evaluate the
MMCR surgery outcome, however, the
MRD1 analyze method was not mentioned.
For example, Leung et al. has conducted a
multicenter prospective study and evaluated
the effect of 2.5% phenylephrine test, amount
of the response to the phenylephrine test and
excised MMC tissue on the surgical success
rate of the MMCR surgery, however, the
measurement method was not stated in the
paper (18). Similarly, Dryden et al reported
the results of the levator-Muller tissue
complex resection (the technique described by
Morris et al.) surgery for ptosis repair by
measuring the MRD1 and stated that, in cases
who responded to the phenylephrine test can
benefit from the 8 mm and 10 mm resection
of the levator-Muller tissue complex,
however, the authors did not mention about
the MRD1 measurement method in the paper

().

As mentioned above, in the majority of the
studies, the digital photographs of the eyes
were evaluated by using the ImageJ software
to evaluate the upper eyelid position. Because
the measurement of the MRD1 is an essential
part for the patient follow-up, surgery
planning and academic purposes, there are
studies conducted to achieve more
standardized and objective MRD1
measurement methods. In those studies; the
head position of the patient, examiner and
fixation target; the power of the frontal
muscle  contraction,  orbicular  muscle
contraction, camera flash; the distance
between the patient and fixation target were
all analyzed and considered to allow for a
more reproducible and accurate measurements
of the eyelid position (9, 19). Hence, in an
effort to achieve more standardized and
objective MRD1 measurements, the advanced
and expensive ophthalmic devices were used
(such as OCT and Orbscan 2) (11-13). In an
effort to achieve more accurate and
standardized MRD1 measurements by using
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an easily available and cost effective device,
the autorefractometer was also used and
validity and reliability of the method was
assessed before (10).

There was a lot of limitations in the current
study because of the retrospective design of
the study, the study population was small and
the amount of the resected tissue was not
measured postoperatively.

In summary, the upper eyelid position was
evaluated following the MMCR surgery
performed either 6 mm or 8 mm MMC tissue
resection by using the autorefractometer and
according to the results, despite the final
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Pediatrik Grupta Bas Donmesi: Retrospektif Calisma
Vertigo /Dizziness in the Pediatric Group: A Retrospective Study

Arzu Kirbag, ? Ercan Kaya, *Handan Turan Dizdar, 2Saziye Armagan incesulu

! Eskisehir Osmangazi Universitesi, Saghk Bilimleri Fakiiltesi, Odyoloji Boliimii, Eskisehir, Tiirkiye
2 Eskisehir Osmangazi Universitesi, Tip Fakiiltesi, Kulak Burun Bogaz Anabilim Dali Eskisehir, Tiirkiye
% Samsun Ondokuz May1s Universitesi, Saghk Bilimleri Fakiiltesi, Odyoloji Boliimii, Samsun, Tiirkiye

Ozet: Bu calismada, Kulak Burun Bogaz (KBB) poliklinigine bas donmesi ile basvurmus ve vestibiiler degerlendirme i¢in Odyoloji
boliimiine yonlendirilmis gocuk hastalara ait verilerin retrospektif olarak incelenerek, analizlerinin yapilmasi amaglanmustir. 1 Ocak
2019 ile 30 Mayis 2023 arasinda gogunlugu kiz olan (%60) 40 ¢ocuk degerlendirildi. Yas ortalamasi 11,142,8 yildi (min:5,8
maks:16,2 yag). KBB boliimiine direkt bagvuru oran1 % 55 (22/40) iken diger birimlere bagvuru sonrasinda KBB’ye bagvuru orani
% 45 (18/40) idi. Cocuk hastalarm 39’u (% 97,5) radyolojik gorintileme yontemlerinden en az biri ile degerlendirilmis olup 15
gocukta (%38,4) anormal bulgular mevcut iken 24 (%61,5) ¢cocugun sonuglar1 normaldi. 21 ¢ocukta (% 52,5) bilateral normal
isitme, 19 cocukta ise isitme kayb1 saptandi (% 47,5). Sensorindral tipte kaybr olan gocuklar daha fazlayd:. Isitme kaybi hafif
dereceden ¢ok ileri dereceye kadar degismisti. En az bir objektif vestibiiler test yapilabilme oran1 % 38,4 (15/39), en az 2 test
yapilma orani ise % 43,5 (17/39 ¢ocuk) idi. Ug testinde bir arada yapildig: cocuk yoktu. Yas arttikca uyum saglanan test sayis1 da
benzer sekilde artig gostermisti. Vestibiiler degerlendirme yapilabilen ¢ocuklarin % 37,5’ inde objektif olarak kanitlanmus vestibiiler
patoloji vard. Isitme kayb1 ve vestibiiler patolojinin birlikte oldugu ¢ocuk sayisi 10°du (%25). Vertigo ile bagvuran tiim gocuklar
arasinda en yaygin etyolojik faktorler i¢ kulak anomalisi (%15) migren (%12) ve koklear implant ameliyatiyd1 (%10). Pediatrik
grupta vestibiiler degerlendirme zor ve sabir isteyen bir siirectir. Bu degerlendirme siirecinin en kisa siirede, maksimum bilgi elde
edilebilecek sekilde planlamast Ve isitsel degerlendirmeye de yer verilmesi 6nemlidir.

Anahtar Kelimeler: Isitsel Degerlendirme, KBB, Odyoloji, Pediatrik Bas Donmesi, Vestibiiler Degerlendirme

Abstract: This study aimed to retrospectively examine and analyze pediatric patients who presented to the Otolaryngology
deparment with vertigo/dizziness and were referred to the Audiology department for vestibular evaluation. Between January 1, 2019
and May 30, 2023, 40 children, the majority of whom were girls (60%), were evaluated. The average age was 11.1+2.8 years (min:
5.8 max: 16.2 years). While the rate of direct application to the Otolaryngology was 55% (22/40), the rate of application to the
Otolaryngology department after applying to other units was 45% (18/40). 39 of the pediatric patients (97.5%) were evaluated with
at least one of the radiological imaging methods. While 15 children (38.4%) had abnormal findings, the results of 24 (61.5%)
children were normal. Bilateral normal hearing was detected in 21 children (52.5%), and hearing loss was detected in 19 children
(47.5%). There were more children with sensorineural type loss. Hearing loss ranged from mild to profound. The rate of performing
at least one objective vestibular test was 38.4% (15/39), and the rate of performing at least 2 tests was 43.5% (17/39 children). There
were no children who were tested together in all three tests. As age increased, the number of tests also increased similarly. Of the
children for whom vestibular evaluation could be performed, 37.5% had objectively proven vestibular pathology. The number of
children with both hearing loss and vestibular pathology was 10 (25%). Among all children presenting with vertigo, the most
common etiological factors were inner ear anomaly (15%), migraine (12%), and cochlear implant surgery (10%). Vestibular
evaluation in the pediatric group is a difficult and patience-requiring process. It is important to plan this evaluation process in a way
that maximum information can be obtained in the shortest time and to include auditory evaluation.

Keywords: Audiology, Auditory Evaluation, Otolaryngology, Pediatric Vertigo/Dizziness, Vestibular Evaluation
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Pediatrik Bas Dénmesi: Retrospektif Calisma

1. Giris

Bas donmesi (vertigo/dizziness), agirlikli
olarak  periferik  vestibiiler  sistemdeki
bozukluktan = kaynaklanan  bir = donme
yanilsamas1 olup (1), polikliniklere sik
basvuru nedenleri arasindadir (2, 3).
Yetigkinlerde bas donmesi prevalanst % 23
olarak rapor edilmisken (4) ¢ocukluk
doneminde yetigkinlere gore daha diigik ve
%5-18 arasinda olduk¢a degisen oranlar
bildirilmistir (5, 6). Ancak c¢ocuklarin bas
donmesini sozel olarak ifade edemeyecegi
(iletisim problemleri) ve daha Onceden
bilmedikleri bu duruma aglayarak, korkarak
tepki gosterebilecegi vb. nedenler dikkate
almdiginda ¢ocukluk caginda bas donmesi
sikliginin bilinenden daha yiiksek olabilecegi
diistintilmektedir (7, 8). Li ve ark. 2016’da
yaptiklar1 bir calismada Amerika Birlesik
Devletleri'ndeki 5 ¢ocuktan 1'inin bas
donmesi veya denge sorunlari yasadigini
ancak ¢ocuklarin yalmzca %36'simin sorun
icin ilgili saglik uzmanma bagvurdugunu
rapor etmistir (6).

Cocuklar, semptomlarin ifade edilmesi,
vestibiiler fonksiyonlarin gelisim asamasi ve
bas donmesinin  nedenleri  agisindan

yetigkinlerden farklilik gosterir. Batu ve ark.
en sik cocukluk ¢agi benign paroksismal
vertigo (BPV) (%39), psikojenik vertigo
(%21), epileptik vertigo (%15) ve migrenle
iligkili vertigo (%11) goriildiigiinii bildirmistir
(9). Wiener-Vacher ise c¢ocuklarda bas
donmesi nedenlerinin migrenle iliskili (%25),
BPV (%20), temporal kemik kirigi olan kafa
travmalari (%10), konjenital malformasyonlar
(%10), oftalmolojik sorunlar (%10) ve
vestibiiler norit veya labirentit (%8) oldugunu
bildirmistir (10). Bas donmesi ile ilgili
calismalar ¢ogunlukla yetigkinlere odaklanmig
olmakla birlikte, pediatrik grupta da son
yillarda artig gostermektedir (9-11).

Bu ¢alismada KBB poliklinigine bag donmesi
ile bagvurup vestibiiler degerlendirme igin
Odyoloji  boliimiine yonlendirilen ¢ocuk
hastalarin  verileri  retrospektif  olarak
incelenerek, analizinin yapilmasi ve literatiir
esliginde tartigilmasi amaglanmustir.

2. Gere¢ ve Yontem

Bu retrospektif ¢alisma, Eskisehir Osmangazi
Universitesi Klinik Arastirmalar Etik Kurulu
Baskanligi’ndan onay alindiktan sonra (Karar
tarihi: 26.09.2023, Karar no: 22) Helsinki
Deklerasyonu prensiplerine uygun olarak
gerceklestirilmistir. 1 Ocak 2019 ile 30 Mayis
2023 tarihleri arasinda, KBB poliklinigine bas
donmesi sikayeti ile bagvurup, vestibiiler
degerlendirme icin Odyoloji  boliimiine
yonlendirilen 18 yas altinda toplam 40 ¢ocuk
vardi, bu hastalarin kayitlar1 incelendi ve
tamamu ¢aligmaya dahil edildi.

Hastalarin yas, cinsiyet, sikayeti sirasinda
direkt basvuru yaptigi tibbi birim, basvuru
sikdyeti, radyolojik goOriintileme sonucu,
otolojik degerlendirme bulgulari, isitme testi
sonucu, objektif vestibiiler sistem
degerlendirme test sonuglari, bag donmesinin

etyolojik faktorii/tanisi dosyasindan
kaydedildi.

2.1. Isitsel ve Vestibiiler Degerlendirme

Klinigimize basvuran her ¢ocugun, otoskopik
muayenenin ardindan rutin olarak yasina ve
kooperasyona uygun odyolojik degerlendirme
yapilmaktadir. Genel olarak 5 yas ve iistii
cocuklarda teste kooperasyonu yeterli ise saf
ses odyometrisi, yeterli degilse sartlandirilmis
oyun odyometrisi ile Klinik odyometre
kullanilarak sessiz kabinde isitme esikleri
belirlenmeye ¢alisilir (Clinical audiometer;
AC 40 model, Interacoustics, Otometrics,
Taastrup, Denmark). Isitme esikleri 250-8000
Hz aras1 hava yolu, 500-4000 Hz arasinda
kemik yolu esikleri olacak sekilde belirlenir.
500-1000-2000 hava ve kemik yolu igitme
esikleri  ortalamalar1 alinarak saf ses
ortalamasina gore isitme kaybi derecesi ve
tirii kategorize edilir (12). Objektif vestibiiler
degerlendirmede ise, hastanin yasina ve
kooperasyonuna uygun olarak klinigimizde;
video bas savurma testi (video head impulse
test/VHIT), servikal wvestibiiler uyarilmis
miyojenik potansiyel (cervical vestibular
evoked myogenic potential/cVEMP) ve
videonistagmografi (VNG) testlerinden biri
veya birkag1 uygulanmaktadir.
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vHIT i¢ kulaktaki semisirkiiler kanallarin
(SSK) fonksiyonunu ayr1 ayr1 degerlendirmek
amaciyla kullanilir. Vestibiilokiiler refleks
(VOR) kazanci ve sakkadlarin varligt vHIT
(ICS Impulse sistemi; GN Otometrics,
Taastrup, Danimarka) araciligiyla incelenir.
VOR kazanci yatay kanallarda 0,8 ve 1,2’nin,
dikey kanallarda ise 0,7 ve 1,2’nin disinda
olmasi, overt ve/veya covert sakkadlarin
varligt anormal vHIT yanit1 olarak kabul
edilir. Anormal VvHIT, yiiksek frekans
vestibiiler fonksiyonla iligkili hasar1 gdsterir
(13-16). Test sirasinda, duvardaki hedeften
(hayvan c¢ikartmalari/dikkat ¢ekici renkli
nokta vb.) vyaklastk 1 metre mesafede
oturtulan ¢ocugun bu hedefe dikkatle bakmasi
istenir bu sirada klinisyen 6ngoriilemez zaman
ve yonde bas itme hareketleri ile testi uygular.

cVEMP testi genel olarak; sakkiil, inferior
vestibiiler sinir ve santral baglantilarinin
normal calisip ¢alismadiginin saptanmasinda
kullanilmaktadir 17). Klinigimizde
cogunlukla oturur pozisyonda yapilmakta ve
basin degerlendirilen kulagin aksi ydnde
rotasyonu sirasinda, yiizey elektrotlar ile
cevaplar kaydedilmektedir. Elektrotlar her iki
tarafta sternokleidomastoid kas (SKM)
iistiine, toprak elektrot alin bolgesine ve
referans elektrot ise SKM’nin sternum
kismina gelecek sekilde yerlestirilir (Eclipse
EP-25/VEMP, Interacoustics,  Taastrup,
Danimarka). cVEMP yanitlari, 100 dB nHL
de sunulan 500 Hz tone burst isitsel uyaran
sonrasinda ortaya cikan bifazik dalga formu
seklindedir (P1-N1 dalgas1). cVEMP testinde
P1-N1 dalgasinin elde edilememesi veya

amplitiidiiniin diisiikk olmasi1 (anormal yanit)
sakkiiler etkilenmeyi temsil eder (18).

VNG test bataryasinda rutinde okiilomotor,
pozisyonel ve bitermal binaural hava kalorik
testi (sicak ve soguk hava; her kulak 50°C ve
25°C'de dakikada 8 litre hava akisi olacak
sekilde) uygulanmaktadir (ICS Chart 200
VEG/ENG sistem, Otometrics). Her iki
labirentin hava ile uyarilmasi sonrasinda VOR
arki ile ortaya ¢ikan nistagmusun yavas faz
hiz (slow phase velocity/SPV) oranlari
kargilagtirilir.  SPV'nin  bir kulakta >%25
olmasi tek tarafli zayiflik/kanal parezi, her iki
kulakta <%12 olmasi ise iki tarafli zayiflik
gostergesidir. Kanal zayifligi, lateral SSK’da
azalmig  vestibliler fonksiyonu yansitir.
Zayiflik,  Jongkee'nin  formiiline  gore
hesaplanmaktadir (19-21). Verilerin analizi
Excell programi kullanilarak yapildi. Caligma
verileri degerlendirilirken tanimlayici
istatistiksel metodlar (frekans, ortalama,
yiizde, standart sapma) kullanildu.

3. Bulgular

Calismaya 16°s1 erkek (% 40) 24’si kiz (%60)
olmak tiizere 40 ¢ocuk dahil edildi. Hastalarin
en kii¢iigii 5,8 yasinda, en biytgi ise 16,2
yasinda olmak iizere ortalama yas 11,1 + 2,8
yildi. Hastalarin yas dagilimi incelendiginde
bagvuru yapan ¢ocuklarin 14’{iniin (% 35) 5-8
yas arast, 21’inin (% 52,5) 9-12 yas arasi,
4’liniin (% 10) 13-15 yas arasi, 1’inin (%?2,5)
16-18 yas arasinda olduklar1 saptanmistir. 0-4
yas grubunda bas donmesi sikayeti ile
basvuran c¢ocuk yoktu. Sekil 1°de ¢ocuk
hastalarin yag aralig1 verilmistir.

Vertigo sikayeti ile bagvuran ¢ocuk hastalarin yas
araligi
25
21
20
i
Z1s 14
w
-
310
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S 4
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0 —
0-4yas 5-8yag 9-12 yas 1315 16-18

Sekil 1. Bas donmesi (vertigo/dizziness) sikdyeti ile bagvuran ¢ocuk hastalara ait yas araliklart
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Hastalarin bag donmesi sikdyeti i¢cin KBB
boliimiine direkt bagvuru oran1 % 55 (22/40
basvuru), diger birimlere basvuru sonrasinda
KBB’ye bagvuru orami % 45 (18/40) idi.
Basvuru birimlerinin dagilimi  Sekil 2’de
Ozetlenmistir. Hastalarin bas donmesi
baslangic yas1 5-16 yil arasinda olup ortalama
9,7 £2,75 yildi.

Basvuru sirasinda bag donmesi, isitme kaybi,
dengesizlik, diisecek gibi olma, bas agrisi,
hizli bas hareketi sirasinda bulanti-kusma
sikdyetlerinin daha sik; bayilacak gibi olma,
sallanma hissi, goz kararmasi, ¢ift gorme,
biling kaybi sikayetlerinin ise daha az oldugu
saptandi.

Tibbi Birimlere basvuran
cocuk sayisi

H KBB
H Cocuk N&rolojisi
Cocuk saghg ve hastaliklari
m Beyin Cerrahi
M Cocuk Endokrinolojisi
Cocuk Psikiyatri
Cocuk Acil
Cocuk Kardiyolojisi

Sekil 2. Bag donmesi (Vertigo/dizziness) sikdyeti ile ilk bagvuru yapilan tibbi birim

Cocuk hastalarin 39’u (% 97,5) radyolojik
goriintilleme yontemlerinden beyin manyetik
rezonans gorlntileme (MRG), beyin
bilgisayarli tomografi (BT), temporal MRG ve

temporal BT’nin en az Dbiri ile
degerlendirilmisti. Sadece bir tanesinde
Benign paroksismal pozisyonel vertigo

(BPPV) tanisi nedeniyle diizeltici manevra
yapildigindan ileri goriintiileme yapilmamist.
Bu goriintilleme yontemlerinde 15 c¢ocukta
(%38,4) anormal bulgular mevcut iken 24

(%61,5) gocugun sonuglari normal
sinirlardaydi.
Hastalarin  tamaminin  igitme esiklerinin

belirlenmesinde saf ses odyometri yontemi
kullanilmis, 21 c¢ocuk (% 52,5) bilateral
normal isitmeye sahip iken, 19 ¢ocukta igitme
kayb1 saptanmustir (% 47,5). Isitme kayb1 olan
hastalarin 5’inde (% 26,31) tek kulaginda
isitme kaybi bulunurken; 14 “tnde (% 73,69)
her iki kulaginda isitme kaybi saptandi. Iki
kulaginda isitme kayb1 olanlarin 13’tinde
sensorindral tip (S/N), 1’inde iletim tipi, tek
tarafli kaybi olanlarin ise 3’tinde S/N, 2’sinde
mikst tipte kayip mevcuttu. S/N tipte kaybi
olan cocuklar digerlerine gore daha fazlaydi.
[sitme kayb:r hafif dereceden ¢ok ileri
dereceye kadar degisen araliktaydi. Isitme
kayb1 tespit edilmeyen cocuklarda migren,

vitamin B-12 eksikligi, psikojenik vertigo,
atriyal septal anevrizma, siniizit, Arnold
Chiari Tip 1, papilédem, temporal lobda kist,
hipokampal Kist, araknoid kist, Rumsey Hunt
sendromu, hipotroidi ve BPPV vardi.

Bas donmesi ile basvuru sirasinda yapilan
objektif degerlendirme i¢in klinigimizde
VHIT, VNG ve cVEMP testleri yapilmisti.
Hastalarin 7’1 (% 17,9) bu vestibiiler testlere
koopere olamamis, tolere edememis ya da
agladig i¢in yapilamamigti. Test yapilamayan
cocuklarin yas ortalamast 7,6 idi. 1 gocukta
ise BPPV nedeni ile objektif degerlendirmeye
ihtiya¢ duyulmamis, repozisyon manevrasi ile
bas donmesi son bulmustu. En az bir objektif
vestibliler test yapilabilme oram1 % 38,4
(15/39), en az 2 test yapilma orani ise % 43,5
(17/39 ¢ocuk) idi. Ug testinde bir arada
yapildig1 ¢cocuk yoktu. En az bir vestibiiler test
yapilan ¢ocuklarin yas ortalamasi 10,4 iken en
az 2 test yapilan c¢ocuklarin yas ortalamasi
12,1 idi. Yas arttikca uyum
saglanan/yapilabilen test sayis1 da benzer
sekilde artis gOstermisti. Yapilan testler
arasinda en sik olarak vHIT (21 c¢ocuga),
ardindan siras1 ile VNG (20 c¢ocuga) ve
cVEMP (8 cocuga) testleri yapilmistir. Bu
testlerin en az 1’inde anormal sonuca sahip
olan c¢ocuk sayis1 12/32 iken yapilan
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vestibiiler degerlendirme testleri normal ¢ikan
20/32 gocuk vardi. Diger bir deyisle vestibiiler
degerlendirme yapilabilen ¢ocuklarin %
37,5’unda  objektif olarak  kanitlanmig
vestibiiler patoloji vardi. Vestibiiler patoloji
tespit  edilmis  cocuklarda;  vestibiiler
akuaduktusta hemoraji, endolenfatik hidrops,
koklear implant (KI) cerrahisi, i¢ kulak
anomalisi,  semisirkiiler = kanal fistiild,

hipokampal kist, BPV, araknoid Kist

etyolojileri/tanilart mevcuttu.

Ote yandan isitme kaybi ve objektif olarak
belirlenmis vestibiiler patolojinin birlikte
oldugu ¢ocuk sayisi 10°du (%25). Test
sonuglarina gore isitme ve/veya vestibiiler
patoloji tespit edilmis cocuk sayilar1 Sekil 3’te
verilmistir.

Cocuklara ait isitme ve vestibiiler test sonuglan

isitme kaybi

vestibller patoloji

W var

% yok

isitme kaybi +
vestibliler patoloji
birlikte

Sekil 3. Bas donmesi sikayeti ile bagvuran 40 ¢ocuga ait isitme kayb1 ve/veya vestibiiler patoloji tespit edilen ¢cocuk sayisi.

Vertigo ile basvuran tiim ¢ocuklar arasinda en
yaygin etyolojik faktdr i¢ kulak anomalisi
(%15), ardindan migren (%12) ve koklear

implant ameliyat1 (%10) gelmisti. Etyolojik
faktorlere ait oranlar Sekil 4’te 6zetlenmistir

33%

5%

Etyoloji oranlari

B i¢ kulak anomalisi
m Migren
® Postop koklear implant
H Endolenfatik hidrops
W B-12 Eksikligi
M Psikojenik vertigo
Belirsiz etyoloji
Otit
BPV

Diger Etyolojiler

Sekil 4. Bas donmesi ile bagvuran ¢ocuklarda tespit edilmis etyolojik faktorler

4. Tartisma

Calismamizda bas donmesi sikayeti ile
vestibiiler  degerlendirmeye  ydnlendirilen
pediatrik hastalarin verileri retrospektif olarak
incelenmistir. Bagvuran g¢ocuk hastalarin
%55’1 ilk bagvuruyu KBB bdliimiine, %45°i

ise diger birimlere bagvuru sonrasinda sonra
KBB’ye yonlendirilmis ya da kendisi
bagvurmustu. Diger birimler arasinda ilk
siray1 ise Noroloji boliimii almusti.
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Pediatrik grubumuzda ortalama yas 11,1 yil
ve cinsiyet agisindan kiz ¢ocuklart daha
yogunluklaydi (% 60). Vertigo sikayetiyle
iiciincli basamak otolaringoloji merkezine
bagvuran 257 ¢ocugun retrospektif olarak
analiz edildigi bir calismada bulgularimizla
benzer sekilde ortalama yas 10,9 yildi ve %
57,6 oramiyla kiz cocuklart daha siklikla
basvuru yapmisti, 6te yandan bulgularimizdan
farkli olarak bu calismada daha kiiciik yas
grubundan hastalar da (4 yas ve alt1) mevcuttu
(22) Yine vertigo sikayeti ile ii¢iincii basamak
saglik merkezinin Pediatrik ndroloji boliimiine
bagvuran 183 cocugun (65 erkek, 118 kiz)

retrospektif olarak incelendigi diger bir
calismada, kiz ¢ocuklarin vertigo sikayeti
sikhiginin  (%64,4) c¢alismamizla benzer

sekilde daha fazla oldugu goriilmiistiir (23).

Calismamizda bas donmesine eslik eden
semptomlar arasinda dengesizlik, diisecek gibi
olma, bas agrisi, hizli bas hareketi sirasinda
bulanti-kusma  sikdyetlerinin  daha  sik;
bayilacak gibi olma, sallanma hissi, goz
kararmasi, gorme problemleri, biling kayb1
sikayetlerinin ise daha az oldugu saptand.
Hasta dosyalarindan c¢ocuk veya bakim
verenlerin ifadelerindeki eksiklikten dolay1

net bir oran tespit edemedigimiz igin
verilerimizi farkli caligmalar ile
karsilastiramadik ancak literatiirii

inceledigimizde bas donmesine eslik eden
semptomlar arasinda ilk siralarda bas agrisi,
bulant1 ve kusma oldugunu bildiren ¢alismalar
mevcuttur (24, 25).

Verilerimize gbre vertigonun en sik nedeninin
i¢ kulak anomalisi oldugu goriildii, ardindan
sirastyla  migren ve  koklear implant
ameliyatlar1 gelmisti. Literatiirde pediatrik
hasta grubunda ilk 3 sirada farkli etyolojiler
mevcuttur. Bas donmesi sikayeti olan iki
binden fazla pediatrik hastada arastirmacilar;
migren, BPV ve kranial travmalar oldugunu
rapor ederken (10) diger bir ¢alismada sirasi
ile migren, BPV ve vestibiiler norit gelmisti
(24). Gedik-Soyuyiice ve arkadaslari, 3 yillik
retrospektif ¢aligmalarinda BPPV ve migrenin
pediatrik vertigonun en ¢ok goriilen 2 sebebi
oldugunu belirtmistir (26). Bahsi gegen
aragtirmalarin ortak yonii migrenin bagvuru
siklig1 agisindan ilk 3‘te olmastydi. Onceki
yayinlarla da desteklenen deneyimimiz,
hastalarin  6nemli bir yiizdesinde vertigo

etiyolojisinin migren oldugunu gostermekle
birlikte i¢ kulak anomalisi ve koklear implant
cerrahisinin de siklikla vertigo sebebi oldugu
yoniindedir. 2022 yilinda yapilmis bir
calismada, bulgularimizla uyumlu sekilde ilk
3 sira icerisinde i¢ kulak anomalisi ve Ki
cerrahisinin oldugu rapor edilmistir (27). KIi
sonras1 artan vertigo bildiriminde, isitme
kaybmin erken miidahalesinde giivenilir bir
cerrahi ydntem olarak kabul edilen bu
ameliyatlarin say1 olarak artmasinin etkili
oldugu inancindayiz. Ote yandan klinigimiz,
iilkemizde onemli koklear implant klinikleri
arasinda olup bu ameliyatlar uzun yillardir
siklikla yapilmaktadir. Postop siirecte bas
donmesi ile basvuruda en sik goriilen ilk 3
sebep arasinda olmasi, klinigimizde yapilan
ameliyat siklif1 agisindan diisiiniildiigiinde bu
yoni  ile beklenen bir sonu¢ olarak
degerlendirilebilir. Elde ettigimiz verilerin
genel popiilasyonu yansitip yansitmadigini
degerlendirmek i¢in ¢ok merkezli ¢aligmalara
ihtiyag  bulunmaktadir. Ameliyat sonrasi
mindr komplikasyonlar arasinda vertigo
bildirilmistir ancak 2 haftayr asan ve ek
bulgular varliginda dikkatli olunmalidir (28).

Urbanci¢ ve arkadaglarin yaptigi ¢alismada
24 hastada kalorik testte, 9 hastada vHIT de, 9
hastada ise cVEMP testinde anormallik, 8
hastada ise anormal kalorik cevaplara ragmen
normal vHIT sonuglar1 elde edilmistir (22).
Vestibiiler degerlendirmede testlerin
frekanslar1 ve degerlendirdikleri yapilar farkli
oldugu igin eger miimkiinse hem pediatrik
hem de yetiskin grupta vestibiiler testlerin
kombinasyonundan olusan bir batarya ile
degerlendirme  yapmak  gerekir  (29).
Caligmamizda c¢ocuklar bir veya iki objektif

vestibiiler test ile degerlendirilebilmisti,
¢ocuklarin yast arttikca testlere
kooperasyonun arttigt  ve ikinci testin

yapilabildigi gozlendi. 3 testin (VHIT, VNG,
cVEMP) yapilabildigi cocuk yoktu. Ayrica
pediatrik grubumuzda daha siklikla vHIT ‘in
yapildigi belirlendi. Kisa stirmesi,
kooperasyon sorununun minimum olmasi,
kolay tolere edilebilmesi kisaca ¢ocuk dostu
kategorisinde  bir  degerlendirme  testi
olmasindan dolay1 (16) bas donmesi sikayeti
ile bagvuran c¢ocuklarda vestibiiler testler
arasinda ilk tercih VHIT olabilir. 7 hastamiza
(% 17,9) vestibiiler testler yapilamamisti. Bu
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cocuklarin yas ortalamasi 7,6 idi. Vestibiiler
testlerin yapilabildigi ¢cocuklarin % 37,5’ inde
objektif olarak kanitlanmig vestibiiler patoloji
vardi. Vestibiiler patoloji tespit edilmis
cocuklarda; vestibiiler akuaduktusta hemoraji,
endolenfatik  hidrops,  koklear  implant
cerrahisi, i¢ kulak anomalisi, semisirkiiler
kanal fistiilii, hipokampal kist, BPV ve
araknoid kist mevcuttu.

Pediatrik hasta grubumuzun 21’inde (% 52,5)
isitme normal, 19’unda (% 47.5) ise isitme
kaybi mevcuttu. 5 cocugun (% 26,31) tek
kulaginda isitme kayb1 bulunurken; 14 ‘linde
(% 73,69) her iki kulaginda isitme kaybi
saptandi.  Bilateral isitme kaybi1 olan
cocuklarin 13’linde (%68,42) S/N tip, 1’inde
iletim tipi, tek tarafli kaybi olanlarin ise
3’tinde S/N, 2’sinde mikst tip kayip mevcuttu.
Isitme kaybi, hafif derece ile cok ileri
derecede arasinda degismekteydi. Literatiirde
isitme kayb1 tespit edilmis c¢ocuk ve
yetigkinlerde vestibiiler patoloji prevalanst %
30 ile 70 arasinda degismektedir (30-32).
Verilerimize gore kanitlanmis isitme ve
vestibiiler kaybi birlikte olan 10 hastamiz
vard1 (%25). Diger bir deyisle vertigo sikayeti
ile KBB boliimiine basvuran her 4 ¢ocuktan
1’inde isitme kaybina rastlanmistir. Isitme ve
vestibiiler kaybin birlikte oldugu g¢ocuklarin
basta i¢ kulak anomalileri gelmekle birlikte

vestibiiler akuaduktusta hemoraji,
endolenfatik  hidrops,  koklear  implant
cerrahisi, semisirkiiler kanal

fistiilii+kolesteatom mevcuttu. Bas donmesi
hastalarinda denge kaybi tek basina olacagi
gibi biiyiik oranda igitme kaybi ile birlikte
goriilebilecegi akilda tutulmali ve denge
degerlendirmesi ile birlikte igitme kayb1
varligi sorgulanarak, isitme degerlendirmesi
de yapilmalidir.

Cocuklarda bag donmesinin degerlendirilmesi,
kapsamli 6ykii alma, odyolojik degerlendirme,
vestibiiler testler ve anketleri igerir. Gerekli
vakalarda ise goriintileme yapilmalidir (33).
Ozellikle santral ve periferik vestibiiler
patoloji ayriminda bilgisayarli tomografi ve
manyetik rezonans goriintilleme yoOntemleri
siklikla kullanilir ancak ¢ogu durumda bu tiir
pahali testler gereksiz olabilmektedir (10).
Bizim g¢alismamizda BPPV tanisi alan bir
¢ocuk hari¢ diger 39 ¢ocugun tamaminda
radyolojik goriintiileme yapilmis, 15 ¢ocukta

(%38,4) anormal goriintiileme sonuglar
mevcuttu. Anormal goriintiileme sonuglar
arasinda; i¢ ve orta kulak anomalileri,

vestibiiler akuaduktusta hemoraji, hidrops,
semisirkiiler kanal fistiili gibi periferik
sebeplerin oldugu 10 c¢ocuk, Arnold Chiari
Tip 1, temporal lobda kist, hipokampal Kist,
araknoid Kkist, papilodem gibi non-periferal
sebeplerin oldugu 5 cocuk vardi. 24 ¢ocuk ise
normal sonuglara sahipti (%61,5). Gruber ve
arkadaslart bas donmesi olan ¢ocugun
degerlendirilmesinde kraniyal BT degerinin
cok smirlt oldugunu gostermekle birlikte,
beyin goriintiileme endike oldugunda, 6nemli
Olciide daha yiiksek duyarlili§a sahip olmasi
nedeni ile tercih edilmesi gereken yontemin
kraniyal MRG olmasin1 desteklemektedir
(25). Farkli bir calismada ise vertigosu
bulunan yaglart 0-16 arasinda degisen 87
cocugun kafa goriintiilemesi yapildiginda, tek
semptomun vertigo oldugu durumlarda noéro-
goriintiilemenin tanisal ¢aligmalara yardime1
olmayacagi, norolojik defisitleri veya inatgi
bas agrilar1 olan veya kafa travmasi gegirmis
vertigolu cocuklar icin kraniyal
goriintiilemenin  gerekli oldugu sonucuna
varilmistir (34). Ote yandan calismanuzda
etyolojik faktorler arasinda ilk sirada i¢ kulak
anomalileri gelmisti, bu anomaliler temporal
kemik BT ve i¢ kulak MRG ile tespit
edilmisti. Konjenital igitme kaybi vakalarinin
yaklasik  %20'sini  olusturan i¢  kulak
anomalilerini dislamak igin Ozellikle isitme
kaybimin eslik ettigi bas donmesinde temporal
kemik BT-MRG gibi radyolojik incelemeler
yer almalidir. Bir yandan radyasyonun
potansiyel uzun vadeli etkileri, diger yandan
cocugun optimal isbirligini gerektiren (bazi
durumlarda  anestezi  altinda  yapilma
gerekliligi) pahali yontemler olmasi vb.
durumlar diistiniildiigiinde se¢ilmis vakalarda
goriintiilemenin yapilmasi taniya daha ¢ok
yarar saglayacaktir.

Calismamizin temel kisithiliklar1 retrospektif
olarak yiiriitilmesi ve yatak bas1 test
sonuclariin (objektif olmayan)
degerlendirilememesiydi. Planlanacak
prospektif  calismalarda, objektif-subjektif
vestibiiler testlerin birlikte degerlendirilmesi
faydali olacaktir. Ote yandan bas dénmesi
olan pediatrik hastalarda degerlendirmenin en
zor ve bilyllk oranda tamiya gotiiren kismi
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detayli 6ykii alinmasidir. Ancak o&zellikle
kiigiik ¢ocuklar yasadiklarini tarif etmede

giicliik ¢ekecegi i¢in, ebeveynlerin gozlemleri
onemlidir. Bu gozlemleri de kategorize edip,
daha spesifik ve gerekli bilgi elde edebilmek
icin  Olgeklere  ihtiyag ~ bulunmaktadir.
Yetiskinlerde siklikla kullanilan Bag Dénmesi
Engellilik Envanteri (Dizziness Handicap
Inventory) vb. Olgeklerin g¢ocuklar igin
olusturulmasi, uyarlanmig versiyonlarinin
hazirlanmasi ve uygun hastalarda kullanimi,
ilk degerlendirme ve takipte, tedavi Oncesi—
sonrasinda, bas donmesinin hasta iizerindeki
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Abstract: Today, a patient-centered approach that takes into account the psychosocial dimensions of health and promotes patient
parrticipation and partnership in the patient relationship is becoming increasingly important. It is aimed to determine the orientations
in the patient-physician relationship and some variables thought to be related to it, and to assess the level of empathy among medical
students. This cross-sectional study was conducted among 1169 medical students at the Faculty of Medicine at Eskisehir Osmangazi
University (ESOGU) between May-June 2022. In the study, the Patient-Physician Orientation Scale (PPOS) was used to measure
the students’ orientations in the patient-physician relationship and the Jefferson Scale of Physician Empathy (JSPE) was used to
measurement empathy levels. Mann-Whitney U, Kruskal-Wallis tests, Spearman correlation and Multiple Linear Regression
analyses were used. Of the participants, 606 (51.8%) were male and 679 (58.1%) were in their preclinical years. Their ages ranged
between 18-52 years with a mean of 21.48+1.96 years. The participants' scores on the PPOS ranged between 1.36-5.36 with a mean
score of 3.68+0.54 points, while the scores on the JPES ranged between 44-135 with a mean score of 96.5+14.18 points. It was
found that there was a weak positive correlation between the scores obtained from the PPOS and the scores obtained from the JPES
(r=0.297, p<0.001). As a result of multiple linear regression analysis, it was found that having a Type B personality, participating in
any training/activity related to the patient-physician relationship and an increased level of empathy were associated with scores
obtained from PPOS (F=17.784, p<0.001). Although medical students' orientations in the patient-physician relationship was found
to be closer to patient-centeredness, it was not at the expected level.

Keywords: Medical student, patient-physician relationship, patient-centered, empathy

Ozet: Cagimizda hasta-hekim iliskisinde saghgn psikososyal boyutlarmin dikkate alindigi, hastamin katihmini ve ortakligmi tesvik
eden hasta merkezli yaklasim giderek 6nem kazanmaktadir. Bu arastirmada, tip fakiiltesi 6grencileri arasinda hasta-hekim iliskisi
yonelimlerinin, iligkili oldugu diisiiniilen bazi degiskenlerin incelenmesi ve empati diizeylerinin degerlendirilmesi amaglanmugtir.
Bu kesitsel calisma, Mayis-Haziran 2022 tarihleri arasinda Eskisehir Osmangazi Universitesi (ESOGU) Tip Fakiiltesi’nde 6grenim
gormekte olan 1169 ogrenci lizerinde gergeklestirilmistir. Calismada, Hasta-hekim iliskisi yonelimlerini belirlemek i¢in Hasta-
Hekim Yonelim Olgegi (HHYO) ve empati diizeyleri belirlemek igin Jefferson Doktor Empati Olgegi’nden (JDEO) kullanilmistir.
Istatistiksel degerlendirmede, Mann-Whitney U, Kruskal-Wallis testleri, Spearman korelasyon ve Coklu Lineer Regresyon analizleri
kullanilmigtir. Katilimeilarin 606°s1 (%51.8) erkek, 679”u (%58.1) ise klinik 6ncesi smiflarda 6grenim gérmekte idi. Yaglar1 18-52
arasinda degismekte olup yas ortalamasi 21.48+1.96 yil idi. Calisma grubunun HHYO’den aldiklar1 puanlar 1.36-5.36 arasinda
degismekte olup ortalamasi 3.68+0.54 iken JDEO o6lceginden aldiklari puanlar 44-135 arasinda degismekte olup ortalamasi
96.5+14.18 idi. HHYO’den elde edilen puanlar ile JDEO’den elde edilen puanlar arasinda pozitif yonde zayif bir korelasyon oldugu
bulundu (r=0.297, p<0.001). Coklu Lineer Regresyon analizi sonucunda B tipi kisilige sahip olma, hasta-hekim iligkisi yonelimleri
hakkinda herhangi bir egitim veya etkinlige katilma ve artan empati diizeyleri ile HHYO’den aliman puanlar arasinda iliski oldugu
saptandi (F=17.784, p<0.001). Tip fakiiltesi 6grencilerinin hasta-hekim iliskisi yonelimlerinin hasta merkezlilige daha yakin oldugu
tespit edilse de beklenen diizeyde olmadigi saptanmugtir.
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1. Introduction

The relationship between patient and
physician is one in which the patient’s data is
recorded and analysed, a diagnosis and
treatment plan are drawn up and the patient
receives information and medical support in
managing their health problem (1,2).
Providing and maintaining effective patient-
physician communication in this relationship,
which is one of the fundamental elements of
medical treatment and care, is very important
for the quality of healthcare services and has a
positive impact on the patients’ health (3,4).
The most important  element  of
communication between patient and physician
is the physician’s communication skills, style
and orientation (5,6).

The traditional approach in the patient-
physician relationship, also known as the
"physician or disease centered approach”,
which takes place under the direction and
authority of the physician, who is active,
executive and decisive in the diagnosis and
treatment process, has continued until the 20th
century (7). The physician-centered approach
is characterized by the biomedical model, in
which the pathophysiological aspects of the
disease are considered and evaluated, while
psychosocial and behavioral dimensions can
be disregarded. However, the evidence-based
biomedical model can easily lead to the
uniqueness, individual preferences, values and
needs of patients being neglected (8). With the
technological and scientific developments of
the last 50 years, the relationship between
patient and physician has evolved towards a
"patient-centered approach”, i.e. a more
egalitarian approach in which the patient is
informed and involved in the process and
encouraged to make joint decisions by
ensuring their participation (9).

The patient-centered approach is based on the
biopsychosocial model, in which the
pathophysiological and biomedical elements
of health or illness as well as the
psychological and social dimensions are
included and treated within a holistic
framework  (10). The patient-centered
approach strongly advocates viewing the
patient as a unique individual, taking into
account their preferences, values and needs

and encouraging their active participation in
shared decisions and processes (10,11).

It is reported that with a patient-centered
approach, patient and physician satisfaction
increases, the relationship between patient and
physician improves, the quality of healthcare
and the quality of life of patients increases and
patient compliance with responsibility and
treatment is more positive (12). In addition,
the patient-centered care is considered one of
the 6 fundamental components of high-quality
healthcare (13). Furthermore, patient-centered
care is reported to have positive effects on the
healthcare system and organizations, such as
reducing further investigations and treatments,
referrals, hospitalizations and healthcare costs
(14,15).

In addition to their professional knowledge
and skills, physicians develop their
professional attitudes and behaviors during
medical training, which they must adhere to in
the practice of their profession (16). The
traditional medical curriculum and clinical
environment is based on a disease or
physician-centered approach that focuses on
the biomedical mechanisms of diseases (17).
This situation makes the diagnosis of diseases,
the identification of their causes and their
treatment the main purpose of the patient-
physician relationship and leads physicians to
focus on treating the disease rather than
treating the patient (16). The recognition of
the importance of a patient-centered approach
to the patient-physician relationship has been
emerged by developments such as a greater
emphasis on the humanities and social
sciences, communication skills, professional
values and a greater consideration of the
psychosocial determinants of disease in the
pre-graduate medical education curricula (18—
20).

Empathy, which plays an important role in the
relationship between patient and physician, is
one of the fundamental components of the
patient-centered approach. It is also at the
center of the delivery of high quality
healthcare services (21,22). Empathy in the
patient-physician relationship can be defined
as the ability of the physician to cognitively
recognize and understand the patient's
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perspective,  experiences, feelings and
thoughts and to return this understanding to
the patient (23,24). Empathic communication
in clinical conversations has been reported to
lead to positive outcomes such as higher
quality of healthcare, higher patient-physician
satisfaction, lower likelihood of
miscommunication and medical errors by
improving the quality of patient-physician
communication and the data obtained (25,26).
In addition, empathic communication can
facilitate the improvement of the patient's
health outcomes by helping to ensure that the
patient adheres to and participates in treatment
(25,27).

In our study, it was aimed to determine the
orientations in  the  patient-physician
relationship, to examine some variables
thought to be related to it, and to evaluate the
level of empathy of medical students at
Eskisehir Osmangazi University (ESOGU)
Faculty of Medicine.

2. Materials and Methods

This study is a cross-sectional study,
conducted on medical students of the ESOGU
Faculty of Medicine between May-June 2022.

Administrative and ethical approval (E-
25403353-050.99-338104, 24.05.2022) was
obtained to conduct the study. A total of 1633
medical students studying at the ESOGU
Faculty of Medicine in the academic year
2021-2022 formed the population of the
study. Sampling was not taken in the study
and an attempt was made to reach all students.
Medical educations in Turkey as in most
European countries run a 6-year program. The
Turkish undergraduate medical program has a
6-year compulsory curriculum, which is
divided into 3 years of mainly basic medical
science education, 2 years of clinical clerkship
and 1 year of internship.

A questionnaire form prepared by utilizing the
literature was used for data collection in the
study (17,28,29). The questionnaire consists
of some socio-demographic characteristics of
the students (age, gender, years of medical
school, personality type, etc.), some variables
assumed to be related to orientations in the
patient-physician relationship (history of

chronic and mental diseases diagnosed by a
physician, perception of academic
achievement status, status of medical
examination at least once in the last year,
etc.), questions from the Patient Practioner
Orientation Scale (PPOS) and questions from
the Jefferson Scale of Physician Empathy
(JSPE).

During the study, students attending the
faculty were visited in the exam halls where
they gathered for board exams or in the
services and outpatient clinics where they did
their internships, and they were informed
about the subject and purpose of the study.
Verbal consent was obtained from those who
agreed to take part in the study. The prepared
questionnaires were then completed by the
students under observation. This process took
about 10-15 minutes. Students who did not
agree to participate in the study, did not attend
the faculty during the study period and did not
answer the questions of the questionnaire
completely were excluded from the study. A
total of 1169 (71.6%) students who agreed to
participate in the study made up the study

group.

In our study, the "Patient-Physician
Orientation Scale (PPOS)" was used to
evaluate orientations in the patient-physician
relationship of the medical students. The
PPOS was developed by Krupat et al. in 1999
and adapted into Turkish by Ozdemir et al. in
2018 (28,30). The scale consists of a total of
14 items in six-point Likert type (strongly
agree to strongly disagree). Two of the items
on the scale (item 7 and 11) are reverse
scored. The average total score that can be
achieved with the PPOS is between 1 and 6,
with low scores indicating a preference for a
physician-centered approach and high scores
indicating a preference for a patient-centered
approach. The overall PPOS score was
calculated as the mean of the total score of 14
items.

The students' empathy level was assessed
using the student version of the Jefferson
Scale of Physician Empathy (JSPE). The
JSPE was developed by Hojat et al. in 2001
(23,31). The Turkish validity and reliability
study of the scale was conducted by Goniillii
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et al. in 2017 (32). The scale consists of a total
of 20 items in seven-point Likert type
(strongly disagree to strongly agree). Ten of
the items on the scale (items 1, 3, 6, 7, 8, 11,
12, 14, 18, 19) are reverse-scored. The total
score that can be achieved with the scale is
between 20 and 140, and a high score
indicates a high level of empathy.

In the study, the first three years of medical
school were categorized as "pre-clinical” and
the last three years as "clinical”. In the study
group, those who described themselves as
"hectic, enthusiastic, hasty and impatient"
were categorized as "Type A personality" and
those who described themselves as "patient,
calm, planned and programmed” were
categorized as "Type B personality” (33). The
students' academic achievement status was
rated as "below average”, "average" and
"above average" according to their own
perception and the class average.

The data obtained were evaluated in the SPSS
V15.0 statistical package program. Frequency,
percentage, mean, median, standard deviation
and min-max were used to analyze the
descriptive data. Kolmogorov-Smirnov test

was used for the conformity of measurable
data to normal distribution. Mann-Whitney U
test, Kruskal-Wallis test, Spearman
Correlation and Multiple Linear Regression
analysis (enter method) were used for
analysis. For Linear Regression analysis,
logarithmic transformation was performed to
approximate the normal distribution of some
variables. p<0.05 was accepted as statistical
significance value.

3. Results

The study group consisted of 563 (48.2%)
females, 606 (51.8%) males. Their ages
ranged between 18-52 years, with a mean of
21.48 + 1.96 years. The number of pre-clinical
students was 679 (58.1%), the number of
students with Type B personality was 624
(53.4%) and the number of students with
above average academic achievement was 295
(25.2%). The PPOS scores of participants
ranged from 1.36-5.36, with a mean score of
3.68 + 0.54 (median=3.71). The distribution
of the PPOS scores of the study group
according to some sociodemographic
characteristics is given in Table 1.

Table 1. Distribution of the PPOS scores of the study group according to some sociodemographic

characteristics

The PPOS Score

Statistical Analysis

Sociodemographic Characteristics n (%) Median (min-max) Z1KW: p
Age (years)
<20 401 (34.3) 3.71 (1.71-5.07)
21-22 421 (36.0) 3.71 (2.29-5.36) 12.577; 0.002
>23% 347 (29.7) 3.64 (1.36-5.36)
Gender
Female* 563 (48.2) 3.71 (1.36-5.36) .
Male 606 (51.8) 3.64 (1.36-5.14) 2.970;0.003
Year of Medical Education
Pre-clinical years* 679 (58.1) 3.71 (1.71-5.36) .
Clinical years 490 (41.9) 3.64 (1.36-5.29) 3.145;0.002
Personality Type
Type a 3.63 (1.36-5.29

yp 545 (46.6) ( ) 2287:0.022
Type b* 624 (53.4) 3.71 (1.36-5.36)
Academic Achievement Status
Below avarage 242 (20.7) 3.64 (1.36-5.29)
Avarage 632 (54.1) 3.71 (1.36-5.29) 0.329; 0.848
Above avarage 295 (25.2) 3.71 (1.36-5.29)
Total 1169 (100) 3.68 (1.36-5.36)

* statistically significant group (p<0.05)
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In the study group, 179 (15.3%) had a history
of physician-diagnosed chronic disease and
145 (12.4%) had a history of physician-
diagnosed mental disease. While 891 (76.1%)
of the students reported having at least one
health check-up within the past year, 705
(60.3%) of students reported participation in a

social activity at least once a week. The
distribution of the scores obtained by the
participants from the PPOS according to some
variables thought to be related to orientations
in the patient-physician relationship is given
in Table 2.

Table 2. Distribution of the PPOS scores of the study group according to some variables thought to be related to

orientations in the patient-physician relationship

Related Variables n (%)

The PPOS Score Statistical Analysis
Median (min-max) zZ;p

History of Chronic Disease

Non 990 (84.7) 3.68 (1.36-5.36) 39: 0.2
Present 179 (15.3) 3.63 (2.00-5.29) 1.139;0.255
History of Mental Disease

Non 1024 (87.6) 3.71 (1.36-5.29) .
Present 145 (12.4) 3.71 (1.71-5.36) 0.162; 0.871
Any Health Check-up Within the Past Year

Non 278 (23.8) 3.64 (1.36-5.07) .
Present* 891 (76.2) 3.71 (1.71-5.36) 24210015
Participating Any Social Activities in Weekly

Non 464 (39.7) 3.71(1.36-5.21) 0.008: 0.994
Present 705 (60.3) 3.71 (1.36-5.36) DA
Satisfaction With Having Chosen the Profession of Medicine

Non 560 (47.9) 3.64 (1.36-5.29) 2 263 0.024
Present* 609 (52.1) 3.71 (1.71-5.36) T
Participation in Any Training/Activity on Patient-Physician Relationship

Non 317 (27.1) 3.64 (1.36-5.36) .
Present* 852 (72.9) 3.71 (1.71-5.29) 3.463; 0.001
Total 1169 (100) 3.68 (1.36-5.36)

* statistically significant group (p<0.05)

The scores of the study group on the JSPE
ranged 44-135, with a mean of 96.5 + 14.18
points. There was a weak positive correlation
between the medical students’ scores on the

PPOS and their scores on the JSE (r=0.279,
p<0.001). The distribution of the PPOS and
JSPE scores of the study group is given in
Figure 1.

joner Orientation Scale Score

ot

The Patient Practi

v T T
000 0,00 000

) € 109,00
The Jefferson Scale of Physician Empathy Score

T
12000

Figure 1. The distribution of the PPOS and JSPE total scores of the study group
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As a result of multiple linear regression
analysis (enter method), it was found that
personality type, participation in any
training/activity related to the orientations in
patient-physician relationship, the JSPE total
score were associated with the scores obtained

from the PPOS (F=17,784, p<0.001). The
results of multiple linear regression analysis
of the total scores obtained from the PPOS
with the variables considered to be related to
orientations in  the  patient-physician
relationship are given in Table 3.

Tablo 3. Multiple linear regression analysis results of the PPOS total score and variables thought to be
related to orientations in the patient-physician relationship

Sociodemographic Characteristics and Related Variables

The PPOS Score

Unstandardized f

Standardized B (95% CI%) p
-0.219
Age -0.023 (-0.992-0.554) 0.579
Gender 0.041 ?_’832118_1 450) 0.145
. . 0.901
Year of Medical Education 0.058 (-0.357-2.159) 0.160
Personality Type 0.074 %612252-1 50) 0,008
I 0.981
Any Health Check-up Within the Past Year 0.055 (-0.018-1.981) 0.054
Satisfaction With Having Chosen the Profession of Medicine 0.527 2
0.035 (-0.321-1.375) 0.223
Participation in Any Training/Activity on Patient-physician 2.085
Relationship 0.122 (1.143-3.027) <0.001
The Jefferson Scale of Physician Empathy Score 0.254 (()(')113077_0 167) <0.001
R? 0.103 0.001
<0.
= 17,784

* Confidence Interval
4, Discussion

Nowadays, it is a fact that sharing approaches
that take into account the psychosocial
dimensions of health, are sensitive to the
patient's individual preferences, values and
needs, and promote patient participation and
partnership  in  the  patient-physician
relationship are becoming increasingly
important. Patient-centeredness in the patient-
physician relationship is propagated today as
the ideal approach (13). In this regard, it is
extremely important to evaluate the
professional knowledge and skills of medical
students, who will be the physicians of the
future, as well as their attitudes toward

patient-physician relationship orientations in
their professional lives.

In this study, in which we assessed medical
students' orientations in patient-physician
relationship rather than their actual patient-
centered behavior, we found that students'
orientations were closer to patient-
centeredness. Some studies conducted among
medical students in Turkey have also reported
similar orientations (29,34). In a meta-
analysis conducted by Bejarano et al. on
attitudes the patient-physician relationship of
medical students, it was reported that medical
students have a low patient-centered attitudes,
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while medical students in the USA had more
patient-centeredness compared to students in
other countries (35). The level of patient-
centered attitudes among medical students
found in our study is lower than the results of
studies conducted on European and American
medical students (19,36,37). The reasons for
the different results reported in the various
studies may be differences in the socio-
cultural  structures, medical education
programs, models and learning environments
of the countries in which the studies were
conducted.

In patient-physician communication, it is
reported that female physicians are more
willing to make joint decisions with patients,
are more sensitive to psychosocial issues in
medicine and are more patient-centered (38).
Various studies conducted among medical
students, have reported that women have a
more patient-centered attitude (29,36,39). In
our study, no difference was found between
male and female students with regard to
orientations in  the  patient-physician
relationship. Similar results have been
reported in various studies (19,40,41). The
meta-analysis conducted by Bejarano et al.
emphasizes that the importance of the
difference between male and female in terms
of  attitudes toward patient-physician
relationship of medical students is not clear
(35). In addition, it was reported that gender
differences in the orientations in patient-
physician relationship among students tend to
disappear as they progress compared to the
first years of medical school and that women
are also tend to adapt the usual physician-
centered approach culture (42).

It is known that the most important factors
that determine the relationship between
patient and physician are certain attitudes,
training, personality and similar
characteristics of physicians (10). In addition,
interpersonal communication  skills and
personality traits play an important role in
shaping the relationship between patient and
physician (43). Some studies have found a
relationship between personality type and
patient-centeredness and empathy skills
(44,45). In our study, students with "Type B
personality"” traits were found to have a more

patient-centered approach. It is known that
individuals with type A personality tend to
show authority and  superiority in
interpersonal communication, while
individuals with type B personality are more
flexible, sensitive and harmonious (46).

Training in patient-physician communication
and biopsychosocial model are included in the
curricula of most medical faculties today and
form the basis of patient-centered approach.
In the National Core Education Programme
(NCEP),  which  provides for the
standardization of the undergraduate medical
education curriculum in Turkey, behavioral,
social and human sciences are addressed in
the education of students, and the adoption of
the biopsychosocial model and patient-
centeredness, which provides a holistic
assessment of health, is emphasized (20). In
our study, 72.9% of the students were found
to have participated in any kind of training or
activity related to the attitudes toward patient-
physician relationship. In the study group,
students who reported that they had
participated in any training or activity about
patient-physician  relationship orientations
were found to have more patient-centered
orientation. Similar results were reported in
the study conducted by Krupat et al. on
medical faculty students (28). In some studies,
it has been reported that medical school
students  found  their  education on
psychosocial aspects of medicine, which is
one of the important elements of patient-
centered  orientation, inadequate,  felt
themselves inadequate and could not find
enough practice opportunities during their
clinical rotations (47,48). Woloschuk et al.
reported that despite efforts to improve the
undergraduate medical education curriculum,
medical students' attitudes and idealism
towards patient-centered orientation, social
and behavioral elements of health and patient-
centeredness declined during their education
(18).

Clinically, empathy is defined as a cognitive
characteristic that includes the ability to
emotionally understand the patient's inner
experiences and  perspective and to
communicate in accordance with this
understanding (24,49). Empathy is not only an
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important skill in the patient-physician
relationship, but it is also very effective on
attitudes toward patient-physician relationship
(29,44,50). Our study found that students with
a high level of empathy exhibit a patient-
centered approach in the patient-physician
relationship. It is to be expected that
physicians who can empathize with their
patients and have a high level of empathy
apply a sharing and egalitarian model in the
patient-physician relationship (27).

The limitations of this study include the fact
that the cross-sectional type of the study may
be insufficient to uncover causal relationships.
The fact that the study was conducted on
students from a single medical faculty
represents a limitation with regard to the
generalizability of the results.

5. Conclusion

As a result, although it was found that
orientations in patient-physician relationship
of medical faculty students were closer to
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2023 Kahramanmaras Depremleri Sonrasi Protez Uygulanmasi Amaciyla Bagvuran Ampute
Cocuklarin Degerlendirilmesi
Evaluation of Pediatric Amputees Admitted for Prosthesis Application After the 2023 Kahramanmaras
Earthquakes

Aylin Sartyildiz, Sila Olmez Engizek, Sibel Basaran

Cukurova Universitesi Tip Fakiiltesi Fiziksel Tip ve Rehabilitasyon Anabilim Dali, Adana, Tiirkiye

Ozet: Ulkemiz tarihindeki en yikict dogal afet olan 2023 Kahramanmaras depremleri en savunmasiz yas grubunu olusturan
cocuklarda gesitli travmatik yaralanmalara neden olmustur. Kalic1 ve uzun dénem etkileri diistiniildiigiinde amputasyonlar oldukgca
onemlidir. Ancak literatiirde bu konudaki veriler kisithdir. Bu ¢alismada deprem iliskili ampute gocuklarin sosyodemografik ve
klinik verileri ile protez receteleme siiregleri degerlendirilmistir. Depremle iligkili uzuv kaybi olan 18 yas ve alti ¢ocuklar dahil
edilmistir. Hastalarin sosyodemografik verileri, birinci derece yakin kayiplari, eslik eden yaralanmalari, amputasyon ve protezle
iliskili verileri kaydedilmistir. 86 ampute ¢ocugun ortanca yaslart 12,0 (min-maks=1-18) idi. Cocuklarin %87,2’sinde birinci derece
yakin kaybir mevcuttu. %53,5°1 depremi yasadiklar1 yerden farkli bir ilde yasamaya baglamisti. Yumusak doku defekti (n=77),
periferik sinir hasar1 (n=17), ezilme yaralanmasi1 (n=11) eslik eden en sik yaralanmalardi. Toplam 103 amputasyonun %68,9’u alt
ekstremitedeydi. En sik goriilen amputasyon seviyeleri sirasiyla transtibial amputasyon (%27,2), transfemoral amputasyon (%24,3),
transhumeral amputasyon (%15,5) ve diz dezartikiilasyonu (%6,8) idi. Amputasyon sonrasi protez uygulanana kadar gegen siire
159,71+46,8 giindii. Toplam 103 ampute uzuv i¢in 81 protez (54 alt ekstremite, 27 {ist ekstremite) recete edildi. Depremle iligkili
amputasyonlar agir fiziksel ve psikososyal sonuglara neden olmaktadir. Bu etkileri en aza indirebilmek igin ampute ¢ocuklarm en
kisa stirede multidisipliner ekip tarafindan ¢ok yonlii bakis agisiyla degerlendirilmesi bilyiik 6nem tagimaktadir. Sonuglarimiz
gelecekte yasanacak olasi afetlere yonelik hazirhk, miidahale ve iyilestirme politikalarmin gelistirilmesine rehberlik edecektir.
Anahtar Kelimeler: Amputasyon, ¢ocuk, deprem, protez

Abstract: The 2023 Kahramanmaras earthquakes, most devastating natural disaster in our history, caused various traumatic injuries
in children, who constitute the most vulnerable age group. Given their permanent and long-term effects, amputations are of great
importance. However, the literature contains limited data on this subject. In the current study, sociodemographic and clinical data
and prosthetic prescribing processes of children with earthquake-related limb loss were evaluated. Children aged 18 years and
younger were included. Sociodemographic data, death of first-degree relatives, concomitant injuries, amputations, and prosthesis-
related data were recorded. The median age of 86 amputee children was 12.0 (min-max=1-18) years. 87.2% of children had lost
their first-degree relative(s). 53.5% had started living in a different province from where they experienced the earthquake. Soft
tissue defects (n=77), peripheral nerve injuries (n=17),and crush injuries (n=11) were the most common concomitant injuries. Of the
total 103 amputations, 68.9% were in the lower extremity. The most common amputation levels were transtibial amputation
(27.2%), transfemoral amputation (24.3%), transhumeral amputation (15.5%), and knee disarticulation (6.8%), respectively. Time
from amputation to prosthesis application was 159.71+46.8 days. 81 prostheses (54 lower limbs, 27 upper limbs) were prescribed
for 103 amputations. Earthquake-related amputations cause severe physical and psychosocial consequences. It is of great importance
that amputee children are evaluated by a multidisciplinary team at the earliest possible time to mitigate these effects. Our results will
guide the establishment of policies regarding preparedness, intervention, and recovery for possible future disasters.

Keywords: Amputation, child, earthquake, prosthesis
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1. Giris

Diinyada c¢esitli bolgelerde yasanan deprem
felaketlerinin toplum iizerinde bir¢ok yikici
etkisi gdzlenmektedir. 6 Subat 2023'{in erken
saatlerinde Tirkiye'nin glineydogusundaki
Kahramanmaras bolgesinde dokuz saat arayla
meydana gelen 7.8 ve 7.6 biiyiikliigiindeki
depremler sonrasi 50.000 {iizerinde oliim
raporlanmistir. Ulkemizde 11 ilin etkilendigi
bu olay 1939'da yaklasgik 33.000 kisinin
Olimiine yol agan 7.8 biiyiikligiindeki
Erzincan depremi trajedisini geride birakarak,
modern Tiirkiye tarihinin en 6liimciil olay1
olarak bildirilmistir (1). Bu afet genis bir yas
yelpazesindeki bireyleri etkileyerek sayisiz
yeni engellilige neden olmustur. Cocuklar ise
afetlere karst en savunmasiz yas grubunu
olusturmaktadir. Fiziksel ve ruhsal saglik
cesitli derecelerde etkilenmekte ve bu durum
¢ocuklarin yasam kalitesinde,
adaptasyonlarinda, egitim ve sosyoekonomik
durumlarinda bozulmaya neden olmaktadir.
Diinyanin birgok yerinde meydana gelen
depremlerde c¢ocuk depremzedelerin kas-
iskelet yaralanmasi verileri incelenmis
olmasina ragmen, amputasyon ve iliskili
komplikasyonlar acisindan ¢ocuk yas gruplari
g0z ard1 edilmistir. Oysa ki biiylimenin devam
ettigi cocuk yas grubunda amputasyonun
yikici ve uzun vadeli etkileri ¢cok daha belirgin
olmaktadir (2-7).

Deprem sonrasi ¢ocuklarda goriilen travmatik

yaralanmalar cesitlilik gostermektedir.
Ekstremite kiriklari,  yumusak  doku
yaralanmalari, ezilme yaralanmalari,
kompartman sendromu, vaskiiler

yaralanmalar, periferik sinir yaralanmalari,
travmatik beyin yaralanmasi, spinal kord
yaralanmas1 ve brakiyal pleksus hasari bu
yaralanmalar arasindadir (7,8,9). Uzun dénem
etkileri diisiiniildiigiinde, bir veya daha fazla
ekstremitede uzuv kayiplari 6nemli ortopedik
yaralanma tipleri arasinda yer alir. Morelli ve
ark. sistematik derlemelerinde travmatik
yaralanma nedeniyle tedavi edilen g¢ocuklarda
deprem iliskili amputasyon oranmin %5 ile
%11 arasinda degistigini bildirmislerdir (7).
Cocuklarda anatomi daha kiigiik ve degisken
oldugundan, ayrica biiylime devam ettiginden
pediatrik amputasyon cerrahisinde dogru karar
ve takip eden donemde protez uygulamasi ve
rehabilitasyonu 6zellikle 6nem kazanmaktadir

(10).  Depremzede ampute cocuklarda
amputasyonla iliskili komplikasyonlar takiben
yapilacak protez uygulamalari agisindan 6nem
arz etmektedir. Ancak 6zellikle depreme bagh
cocuk  amputasyonlartyla ilgili  veriler
literatiirde oldukga sinirli sayidadir (7, 11-13).

Bu c¢aligmada deprem sonrast Cukurova
Universitesi Tip Fakiiltesi Balcali Hastanesi
bilinyesinde depremzede ampute c¢ocuklarin
fiziksel ve psikolojik tedavilerine yonelik
olarak kurulan birime protez temini icin
bagvuran ¢ocuklarin sosyodemografik, klinik
ve protez receteleme siireci ile ilgili verilerin
degerlendirilmesi  amaglanmigtir.  Deprem
iligkili ¢cocuk amputasyonlar ile ilgili olarak
sunulan bu verilerin yasanacak olas1 bir dogal
afet durumunda amputasyon sonrasi siireg,
protez ve rehabilitasyon uygulamalarinin
planlanmasi agisindan yol gosterici olarak
literatiire katki saglayacagi diisiiniilmektedir.

2. Gerec¢ ve Yontem

Bu c¢alismaya Mart-Eylil 2023 tarihleri
arasinda Cukurova Universitesi Tip Fakiiltesi
Balcali Hastanesi biinyesinde depremzede
cocuklara yonelik olarak kurulan birime
bagvuran ve depremle iliskili uzuv kayb1 olan
18 yas ve alti cocuklar dahil edilmistir.
Hastalarin sosyodemografik, klinik ve protez
receteleme siireci ile ilgili  verilerinin
paylasilacagi tanimlayici bir ¢alisma olarak
planlanmistir. 18 yag iistii ampute hastalar,
uzuv kaybi deprem Oncesi bagka faktorlere

bagli olanlar ve dil problemi nedeniyle
iletisim kurulamayanlar calismadan
diglanmisgtir.

Bu c¢alisma icin Cukurova Universitesi Tip
Fakiiltesi Balcali Hastanesi  Girisimsel
Olmayan Klinik Aragtirmalar Etik
Kurulundan 13/10/2023 tarihinde 137/28
karar numarasi ile onay almmistir. Calisma
Helsinki Deklarasyonu prensiplerine uygun
olarak  yapilmistir. Hasta yakinlarindan
(ebeveynleri/vasileri) tibbi bilgilerinin
kullanimina iliskin  bilgilendirilmis onam
almmustir.

Calismaya dahil edilen tiim hastalara ait
veriler veri toplama formuna kaydedildi.
Hastalarin  deprem  sonrast  gegirdikleri

210



Kahramanmarags Depremleri Sonrast Ampute Cocuklarin Degerlendirilmesi

amputasyon cerrahisine yonelik bilgilere,
iligkili komplikasyonlara ve bunlara yonelik
istenilen tetkik sonuclarina
(elektrondéromyografi gibi), mevcut epikrizleri
ve radyografik wverilerine hastane PACS
sisteminden ya da hasta yakinlarinin izniyle e-
nabiz iizerinden ulasildi. Hastalarin yas,
cinsiyet gibi demografik verileri, boy, kilo,
egitim diizeyi, depremi yasadig1r il, suan
yasadig1 il, enkaz altinda kalma siiresi (saat),
hastanede kalma siiresi (gilin), yogun bakim
iinitesinde kalma siiresi (giin), 1. derece yakin
kaybi1 varligi, kayip sayis1 ve kiminle birlikte
yasadig1 (kendi ailesi, akraba, koruyucu aile,
sosyal hizmetler) sorgulandi ve kaydedildi.

Hastalarin  gegirdigi amputasyon sayisl,
amputasyon bolgesi (iist ekstremite ve alt
ekstremite), amputasyon tarafi (sag, sol ve
bilateral), alt ve st ekstremiteler igin
amputasyon seviyeleri, deprem sonrasi
amputasyona kadar gegen siire, amputasyon
sonrasi merkezimize bagvuru zamani, mevcut
deprem kosullarinda proteze ulagsma siireleri
ve protez uygulanan amputasyon sayist gibi
amputasyon iliskili verileri kaydedildi. Ayrica
amputasyon iligkili komplikasyonlar1 (fantom

agrisi, fantom hissi, rezidiiel ekstremite
agrisi), eslik eden yaralanma durumlari
(ezilme yaralanmalari, kompartman

sendromu, periferik sinir yaralanmasi, kirik,
travmatik beyin yaralanmasi, travmatik spinal
kord yaralanmasi), yumusak doku defekti
varlig1 ve fasyotomi varligi ve merkezimize
basvurdugu zamana kadar olan siiregteki
tedavileri gibi bilgileri incelendi.

Istatistiksel analiz

Elde edilen veriler bilgisayar ortaminda IBM
SPSS Statistics for Windows, Version 20.0
paket programinda (IBM Corp., Armonk, NY,
USA) degerlendirildi. Kategorik degerler say1
(n) ve yizde (%), sayisal Olgiimler ise
dagilimlarina uygun olarak ortalamazstandart
sapma ve ortanca (minimum-maksimum)
olarak verildi.

3. Bulgular

Deprem iligkili amputasyonu olan 86 ¢ocugun
degerlendirildigi ve izlendigi c¢alismamizda
hastalarin ortanca yaslar1 12,0 (min-maks=1-
18) olup, ortalamasi 11,69+5,0 idi. Hastalarin
sosyodemografik ve klinik verileri Tablo 1°de
Ozetlenmistir. Deprem sonrast ¢ocuklarin
%53,5’1 (n=46) depremi yasadigi ilden farkli
bir ilde ikametgdh etmeye baslamistir.
Deprem sonrasi 54 ¢ocuk birinci derece yakini
ile yasamaya devam edebilirken, ¢ocuklarin
29’u akrabasiyla, 2’si koruyucu aile yaninda,
I’'i  ise sosyal hizmetler kurumunda
kalmaktadir.

Seksen alti hastanin amputasyon sayilari
incelendiginde 72 ¢ocugun 1 amputasyonu, 12
¢ocugun 2 amputasyonu, 1 ¢ocukta toplam 3
(bilateral alt ekstremite, sol {ist ekstremite), 1
cocukta ise toplam 4 (bilateral Chopart,
bilateral el parmak) amputasyon mevcuttu.
Fasyotomi gegirilme Oykiisii 86 c¢ocuktan
40’mda olup, 19 ¢ocukta ampute tarafta, 15
cocukta ise hem ampute hem de farkh
bolgedeydi. Yumusak doku defekti varligi ise
86 cocuktan 77’sinde olup, 23 ¢ocukta ampute
tarafta, 48 cocukta ise hem ampute hem de
farkl1 bolgedeydi. Cocuklarin eslik eden
yaralanmalar Tablo 1’de sunulmustur.

Tablo 1. Depremzede ampute ¢ocuklarin sosyodemografik ve klinik verileri

n=86
Yas 12,0 (1-18)
Cinsiyet
Kadin 40 (46,5)
Erkek 46 (53,5)
Boy (cm) 150 (70-187)
Kilo (kg) 45 (9-90)
Egitim durumu
Okur-yazar olmayan 17 (19,8)
flkokul 16 (18,6)
Ortaokul 23 (26,7)
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Lise

Depremi yasadig il

Hatay

Kahramanmaras

Adryaman

Malatya

Osmaniye

Gaziantep

Birinci derece yakin kayb1 durumu
Yok

Var

Birinci derece yakin kayb1 sayis1 (n=75)
Enkaz altinda kaldigx siire (sa)
Hastanede kaldig1 siire (giin)
Yogun bakim iinitesinde kaldig1 siire (giin)
(n=63)

Amputasyon sayis1

Fantom hissi varhg:

Fantom agris1 varhgi

Reziduel ekstremite agrisi varhgi
Eslik eden yaralanmalar

Periferik sinir yaralanmasi
Kompartman sendromu

Ezilme yaralanmast

Kirik

Travmatik beyin yaralanmasi

Spinal kord yaralanmasi

Eslik eden 2 yaralanma

Eslik eden 3 ve daha fazla yaralanma

30 (34,9)

59 (68,6)
10 (11,6)
10 (11,6)
2(2.3)
2(2.3)
3(3,5)

11 (12,8)
75 (87,2)
2,0 (1-5)
40,0 (1-148)
60,0 (4-230)
7,0 (1-150)

1(1-4)

48 (61,5)
25 (32,1)
28 (34,6)

17
4
11
3
1
1
27
14

Degerler su sekilde sunulmustur: n (%) veya ortanca (min-maks)

Seksen alti ampute c¢ocugun toplam 103 sonrast merkezimize ortalama basvuru
amputasyonu ile iligkili veriler Tablo 2’de zamanlart 91,69+£39,1 giindiir. Amputasyon
sunulmustur. Buna gore amputasyonlarin sonrasi protez uygulanana kadar gecen siire

%68,9°u alt ekstremitede  idi.

Tim ise 159,71+46,8 giindiir. 86 ampute ¢ocuk ve

amputasyonlar iginde en sik goriilen toplam 103 amputasyon igin toplam 81 protez
transtibial amputasyondu. Bunu transfemoral (54’1 alt ekstremite, 27’si {ist ekstremite i¢in)
amputasyon ve transhumeral amputasyon recete edilmistir (Tablo 2).

takip ediyordu. Cocuklarin amputasyon

Tablo 2. Depremzede ampute ¢ocuklarin amputasyon iligkili verileri

n=103

Amputasyon bolgesi
Alt ekstremite 71 (68,9)
Ust ekstremite 32 (31,1)
Ampute taraf
Alt ekstremite

Sag/sol/bilateral 26/23/22
Ust ekstremite

Sag/sol/bilateral 18/12/2
Amputasyon seviyesi (alt)
Kalga dezartikiilasyonu 3(2,9)
Transfemoral 24 (24,3)
Diz dezartikiilasyonu 7 (6,8)
Transtibial 28 (27,2)
Syme 1(1,0)
Chopart 3(2,9)
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Parsiyel ayak/parmak 5 (4,9)
Amputasyon seviyesi (iist)

Omuz dezartikiilasyonu 5 (4,9)
Transhumeral 16 (15,5)
Dirsek dezartikiilasyonu 1(1,0)
Transradial 5 (4,9)

El bilek dezartikiilasyonu 2(1,9)
Parsiyel el/parmak 3(2,9
Amputasyon zamani® (giin) 4,0 (0-40)

92,5 (13-201)
168 (28-270)

Basvuru zamam” (giin)
Protez uygulanma siiresi® (giin)

Degerler su sekilde sunulmustur: n (%) veya ortanca (min-maks)

®Deprem sonrasi amputasyona kadar gegen siire
bAmputasyon sonras1 merkezimize basvuru zamani
‘Amputasyon sonrasi protez uygulanana kadar gegen siire

4. Tartisma
Deprem  iligkili ~ amputasyonu  gelisen
cocuklarin  sosyodemografik  ve  klinik
verilerinin  incelendigi  bu  c¢aligmada

cocuklarin biiylik cogunlugunda birinci derece
yakin kaybi oldugu, yaridan fazlasinin
depremi yasadiklart yerden farkli bir ilde
yasamaya  bagladigi  belirlenmistir.  Bu
hastalarin  birgcogunda eslik eden baska
yaralanmalar da mevcuttu. 86 ampute ¢ocuga
ait toplam 103 amputasyonun %68,9’u alt
ekstremitedeydi. En sik goriilen amputasyon
seviyeleri sirasiyla transtibial amputasyon,
transfemoral amputasyon ve transhumeral
amputasyon idi. Calismamizda amputasyon
sonrast protez uygulanana kadar gecen siire
yaklasik 6 ay olup, toplam 103 ampute uzuv
icin 81 protez regete edildi.

Deprem sonrasi donemde ampute ¢ocuklarda
klinik stabilizasyon saglandiktan sonra erken
donemde miimkiin olan en 1iyi islevsel
sonugclari saglamak icin kapsamli
rehabilitasyonun baglanmasi esastir (14,15).
Bu kapsamda komplikasyonlarin yonetimi
i¢in fizik tedavi uygulamalari, uygun protezler
ve ortezler gibi yardimci teknolojiler alaninda
uzmanlardan olusan multidisiplinler ekiplerin
degerlendirmesiyle planlanmalhidir.  Biiyiik
Olgekli  depremler  sonrasinda  saglik
hizmetlerine erisim, kaynak kisithiligi ve
ozellikle gelismekte olan iilkelerdeki maddi
imkansizliklar nedeniyle protez temini ve
rehabilitasyon hizmetlerine erisimin yeterli
diizeyde saglanamadigi raporlanmistir
(16,17). Kahramanmaras depremi de oldukca
bliyiik bir bolgede ¢ok fazla insani
etkilemesine ragmen kisa stirede

hastanemizde faaliyete gecen ve
multidisipliner bir ekipten olusan birimimizde
tlkenin ¢esitli illerine dagilmis ve ¢oklu
yaralanmalari da mevcut olan ampute
cocuklar protez temini ve rehabilitasyon
amaciyla degerlendirilmistir. Hastalarimizin
bagvuru zamani ortanca degeri 92,5 (13-201)
glin olup amputasyon sonrasi protez
uygulanana kadar gegen siire ise 168 (26-270)
giin olarak saptanmigtir. Genel olarak protez
uygulamalarinin yara iyilesmesi ve gilidiik
sekillenmesi tamamlandiktan sonra
baslatilmas1 onerilmektedir. Ancak dogal afet
ve savas gibi durumlarda amputasyonlarin acil
cerrahi sartlarda uygulanmasinin getirdigi
sorunlar nedeniyle protez uygulama siireci
gecikebilmektedir ~ (16,18).  Birimimizde
degerlendirilen 86 ampute cocugun toplam
103 amputasyon bdlgesinden 81’inin protezi
yapilmigtir. Hastalarin tibbi durumu, giidiik ile
iligkili komplikasyonlar ve bunlara yonelik
planlanan revizyonlar nedeniyle 22 ampute
uzuv  i¢in  ise  protezler  planlama
asamasindadir.

2023 Kahramanmaras depremleri sonrasinda
ilkemizdeki farkli  merkezlere transfer
edilerek tedavileri yapilan depremzede
hastalarin literatiirde yayinlanmis olan verileri
incelendiginde amputasyon verilerinin
cogunlukla tiim travmatik yaralanmalar
icerisinde ve genel popiilasyona ait olarak
sunuldugu goriilmektedir (19-23). Ozdemir ve
ark.’nin 439 depremzede hastanin
degerlendirildigi caligmalarinda amputasyon
oranint  %10,6 oldugunu ve transtibial
amputasyonun  (%47) en stk  goriilen
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ekstremite  amputasyon tipi  oldugunu
bildirmislerdir. Tkinci ve iiclincii en sik
amputasyon tipini ise transfemoral (%31) ve
transradial amputasyonlar (%8)
olusturmaktadir. Bu calismada
depremzedelerin %16,2’si gocuk hastalar olup
cocuklardaki amputasyon oran ve tiplerinin
ayr1 olarak raporlanmadigl goriilmiistiir (19).
Sar1 ve ark. deprem sonrasi ilk haftada 530
depremzedeyi degerlendirdikleri retrospektif
gozlemsel tamimlayici c¢aligmalarinda ise
hastalarin %19,7’si ¢ocuk olup ortalama yas
10,66+4,78 (0-17 yas) idi. En sik yaralanma
bolgesi ekstremiteler olup toplam 7 ¢ocugun
amputasyon cerrahisi gec¢irdigi bildirilmistir
(21). Ancak bu ¢alismada sunulan veriler
deprem sonrast ilk 1 haftaya ait verilerin

retrospektif analizi oldugundan takiben
yapilmig olan miidahaleleri ve nihai
durumlarint  gostermemektedir. Uludz ve
Gokmen’in  yakin zamanda yayinlanan
caligmalarinda ise 627 pediatrik
depremzededen 344’iine deprem iligkili kas-
iskelet  sistemi  yaralanmasi  nedeniyle
ortopedik  cerrahi  girisim uygulandigini

bildirmislerdir. Uygulanan cerrahi girisimlerin
%9’unu (31 ¢ocuk) amputasyon cerrahisi
olugturmakta  olup 29 g¢ocuk  major
amputasyon cerrahisi ge¢irmistir (22). Bingol
ve ark.’nmn 65 hastanin toplam 87
amputasyonunun 11’1 Gist ekstremite (%12,6),
76’s1 ise alt ekstremite (%87,4) oldugu
raporlanmistir. Toplam 28 hastaya birden
fazla amputasyon uygulanmistir. En yaygin
amputasyon tipi transtibial (n=36, %41,3)
iken bunu transfemoral (n=28), transhumeral
(n=6) ve ayak parmak amputasyonlart (n=5)
takip etmektedir. Pediatrik popiilasyon tim
hastalarin  %23,5'ini  olusturmakta olup bu
calismada da amputasyon verileri ayri
sunulmamistir (23).
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Borik Asidin Endoplazmik Retikulum Stresiyle ilgili Proteinler Araciligiyla Glioblastoma
Hiicreleri Uzerindeki Antiproliferatif Etkileri
Antiproliferative Effects of Boric Acid on Glioblastoma Cells via Endoplasmic Reticulum Stress-Related
Proteins

L2Ceyhan Hacioglu
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Ozet: Endoplazmik retikulum (ER) stresi, metabolizma homeostazinin diizenlenmesinde ve gliomalar dahil cesitli kanserlerin
fizyopatolojisinde rol alir. Insanlar icin eser element olan bor, deneysel ve epidemiyolojik galigmalarda potansiyel kanser karsiti
ozellikler gostermistir. Bu calisma, borik asidin insan glioblastoma (GBM) hiicrelerindeki ER stresi sinyalizasyonuyla hiicre
canliligi, apoptoz ve oksidan durum tizerindeki etkilerini aragtirmayi amaglamaktadir. Caligma, MTT analizi kullanilarak borik
asidin (0-1600 pM) U251 hiicre canlilig: tizerindeki sitotoksik etkisini degerlendirdi. Borik asitle tedavi edilen hiicrelerde GRP78,
ATF4, CHOP, sitokrom c, kaspaz 3, kaspaz 12, toplam oksidan durum (TOS), toplam antioksidan durum (TAS) ve oksidatif stres
indeksi (OSI) seviyelerini belirlemek icin spektrofotometrik Slgiimler yapildi. U251 hiicrelerinin borik aside maruz birakilmasi,
hiicre canliliginda konsantrasyon ve zaman bagimli bir diisiise neden oldu. MTT analizi gére, borik asidin 24, 48 ve 72 saat 1C50
sirastyla degerleri 312,7 uM, 208,6 uM ve 115,2 uM olarak belirlendi. Borik asit, U251 hiicrelerinde sitokrom c, kaspaz 3 ve
kaspaz 12 diizeylerini konsantrasyona bagh olarak arttirdi. U251 hiicrelerinde sitokrom c seviyeleri yaklagik 3 kathk, kaspaz 3
seviyeleri yaklasik 2 katlik ve kaspaz 12 seviyeleri yaklasik 2 katlik artigla 312,7 uM borik asit konsantrasyonunda tespit edilmistir.
Ek olarak borik asit tedavisi, U251 hiicrelerinde TOS ve OSl'yi énemli 6l¢iide artirdi. Ayrica, GRP78 ve ATF4 seviyeleri borik
asitle tedavi edilen hiicrelerde konsantrasyona bagli bir azalma gosterdi. Tersine borik asit, U251 hiicrelerinde CHOP seviyelerini
konsantrasyona bagl bir sekilde arttirdi. Ozetle, borik asit GBM hiicrelerinde ER stresini tetikleyerek apoptozu ve oksidatif stresi
indiikledi. Bu olumlu 6zellikleriyle borik asit, GBM'nin tedavisinde potansiyel bir terapétik ajan olabilir.

Anahtar Kelimeler: Borik asit, ER stresi, Glioblastoma

Abstract: Endoplasmic reticulum (ER) stress is involved in the regulation of metabolic homeostasis and the pathophysiology of
various cancers, including gliomas. Boron, a trace element for humans, has demonstrated potential anti-cancer properties in
experimental and epidemiological studies. This study aims to investigate the effects of boric acid on cell viability, apoptosis and
oxidant status via ER stress signaling in human glioblastoma (GBM) cells. The study evaluated the cytotoxic effect of boric acid (0—
1600 pM) on U251 cell viability using MTT assay. Spectrophotometric measurements were performed to determine the levels of
GRP78, ATF4, CHOP, cytochrome c, caspase 3, caspase 12, total oxidant status (TOS), total antioxidant status (TAS) and oxidative
stress index (OSI) in boric acid-treated cells. Exposure of U251 cells to boric acid caused a concentration- and time-dependent
decrease in cell viability. According to MTT analysis, the IC50 values of boric acid at 24, 48 and 72 hours were determined as
312.7uM, 208.6 uM and 115.2 uM, respectively. Boric acid concentration-dependently increased the levels of cytochrome c,
caspase 3 and caspase 12 in U251 cells. In U251 cells, cytochrome c levels increased approximately 3-fold, caspase 3 levels
increased approximately 2-fold, and caspase 12 levels increased approximately 2-fold at a boric acid concentration of 312.7 uM.
Additionally, boric acid treatment significantly increased TOS and OSI in U251 cells. Furthermore, GRP78 and ATF4 levels
showed a concentration-dependent decrease in boric acid-treated cells. Conversely, boric acid increased CHOP levels in U251 cells
in a concentration-dependent manner. In summary, boric acid induced apoptosis and oxidative stress by triggering ER stress in
GBM cells. With these positive properties, boric acid may be a potential therapeutic agent in the treatment of GBM.
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1. Giris

Gliomalar santral sinir sisteminde en sik tan
konulan primer neoplazmlardir ve malign
beyin tiimorlerinin %81'ini olustururlar (1).
Malign  gliomalar arasinda  anaplastik
astrositom (derece 3) ve glioblastoma
multiforme (GBM, derece 4) bulunur (2).
GBM en yaygin histolojidir ve gliomalarin
%A45'ini olusturur. K&tii prognoza sahip GBM
icin ortalama genel sag kalim yaklasik 12 ila
15 ay ve tedaviye ragmen 5 yillik sag kalim
yalmzca %5,5'tir. (3). GBM'nin goriilme
siklig1 da yasla birlikte artar ve zayiflik, gorsel
ve duyusal degisiklikler, bas agrilari, nobetler
ve ruh hali, hafiza veya ylriitlicii islevlerdeki
degisiklikler ~dahil olmak {izere yikici
norolojik etkilerle iliskilidir (4). Eksizyon,
radyasyon ve kemoterapi standart tedaviler
olmasina ragmen GBM'li hastalarin prognozu
kotii olmaya devam etmektedir (5).

Endoplazmik retikulumun (ER) ana islevi
proteinleri ve lipitleri sentezlemektir. Lipitler,
kendi ihtiyaclarin1 karsilamanin yani sira
Golgi  aparatina, lizozomlara, plazma
membranlarina, mitokondriye ve  diger
membrandz hiicre yapilarma da saglanir (6).
ER'de katlanmamis veya yanlis katlanmig
proteinlerin birikmesi, ER stresine neden olur
ve bunun sonucunda, proteinin dogru sekilde
katlanmasin1  saglamak i¢in katlanmamis
protein tepkisini (UPR) tetikler (7). ER stresi,
hiicre ¢ogalmasint korumak i¢in glikoz
diizenleyici proteinlerin [78-kDa glikozla
diizenlenen protein (GRP78)] ve diger ER
molekiiler saperonlarin ekspresyonunu
indiikleyebilir (8). Bununla birlikte, ER stresi
ayni zamanda bagimsiz olarak endojen hiicre
apoptozunu  indiikleyebilir  ve  sonucta
adaptasyon, yaralanma veya apoptoz gibi
hiicre kaderini etkileyebilir (9). Genel olarak,
ER stresi siirekli ise, protein kinaz R-benzeri
ER kinaz (PERK), inositol gerektiren enzim 1
(IRE1) ve aktive edici transkripsiyon faktorii
(ATF) 6 sinyal yollari, apoptotik yollar
indiiklemek icin kullamlacaktir (10). Ote
yandan, ATF4 hiicre canliligmmin devami ve
stres kosullarina adaptasyonun arttirilmasinda
rol oynayan  ¢ok  cesitli genlerin
ekspresyonunu destekleyen bir transkripsiyon
faktoriidiir (11). ATF4, hiicre metabolizmast,
besin alimi ve antioksidasyonda rol oynayan
¢ok sayida genin ekspresyonunu uyarir.

Dahasi, uzun siireli ER stres kosullar altinda
ATF4, ayn1 zamanda biiylime durmasi ve
DNA hasar1 indiiklenebilir gen olarak da
adlandirilan C/EBP homolog proteini (CHOP)
gibi transkripsiyon faktorlerinin
ekspresyonunu tesvik eder (12). CHOP, hiicre
Olimiinii ¢esitli sekillerde tesvik edebilen bir
transkripsiyon ~ faktoriidir. CHOP  gen
ekspresyonunun  apoptoz  yoluyla hiicre
Olimiinde kesinlikle yer aldig1 defalarca ileri
stiriilmiistiir (13), ancak arastirmalar CHOP'un
indiiksiyonu ile apoptoz arasinda herhangi bir
iligkinin ~ varligint  dogrulamamistir.  Bu
nedenle ER stresi ile GBM hiicre apoptozunun
nasil tetiklenecegine dair kanitlar heniiz
aydinlatilmay1 beklemektedir.

Bor'un besin degerini ve tibbi &zelliklerini
kanitlayan bir¢ok c¢alismanin ardindan, borun
tibbi Onemi yavas yavas yeniden ortaya
cikmaktadir. Bor, prostat, rahim agzi ve
akciger kanseri gibi farkli kanser tiirleri de
dahil olmak {izere ¢esitli hastaliklarin
tedavisinde ve onlenmesinde oldukga etkilidir
(14).

Bu ¢alismada, borik asidin U251 insan GBM
hiicrelerindeki ER stres biyobelirtegleri olan
GRP78, ATF4 ve C/EBP homolog proteini
(CHOP) seviyeleri ile apoptotik
biyobelirtegler olan sitokrom c, kaspaz 3 ve
kaspaz 12 seviyeleri iizerindeki etkileri
arastirllmigtir.  Ayrica, borik asidin U251
GBM hiicrelerindeki  pro-oksidan/oksidan
dengesini lizerinde etkisini belirlemek igin de

total oksidan kapasite (TOS) ve total
antioksidan  kapasite  (TAS)  seviyeleri
Olclilmiistiir.

2. Gere¢ ve Yontem

2.1. Hiicre Kiiltiirii ve Hiicre Canhhg
Deneyi

U251 insan GBM hiicreleri, American Tissue
Culture  Collection'dan  (ATCC)  satin
alinmustir. Hiicreler, 37°C'de %5 CO, iceren
nemlendirilmis bir inkiibatérde %10 fetal sigir
serumu (Kat. No: 11573397, Gibco) ile
desteklenmis Dulbecco's Modified Eagle
meydumu (DMEM, Kat. No: DMEM-HA,
Capricorn Scientific) ortaminda kiiltiirlendi.
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Borik asit (Kat. No: B0394, Sigma-Aldrich)
elde edildi ve DMEM ortaminda 0.2 M stok
cozelti halinde hazirlandi. Hiicre canliliginin
belirlenmesi i¢in bir 3-(4,5-dimetiltiazolil-2)-
2,5-difeniltetrazolyum bromiir (MTT, Kat.
No: M5655 Sigma-Aldrich) analizi kullanildi.
Hiicreler 2 X 10° hiicre/kuyu
konsantrasyonunda 96 kuyucuklu plakalara
ekildi. 24 saat sonra ortam yenilendi ve daha
onceki calismamizda GBM hiicreleri tizerinde
sitoktoksik etkiye sahip olan konsantrasyonlar
olan 100 pM, 200 pM, 400 pM, 800 uM ve
1600 puM borik asit ilave edildi (15) ve
hiicreler 24, 48 ve 72 saat Kkiiltiirlendi.
Maruziyetten sonra her kuyucuga 10 pl MTT
sollisyonu [fosfat tamponu (PBS) icinde 5
mg/ml] ilave edildi ve hiicreler 37 °C'de 4 saat
inkiibe edildi. Bu islem sonunda, hiicre kiiltiir
ortam1 uzaklastirildi ve her kuyucuga 100 pl
dimetil siilfoksit (DMSO) eklendi. 570
nm'deki optik yogunluklar, mikro plaka
okuyucusu (BioTek) kullanilarak 6l¢iildii ve
hiicre canliligi, asagidaki formiil kullanilarak
hesaplandi:

Hiicre canlilig1 (%) = (Borik Asit Uygulanan
Hiicrelerdeki Optik Yogunlugu — Blank) /
(Borik  Asit Uygulanmamig Hiicrelerdeki
Optik Yogunlugu - Blank) x 100.

MTT analiz sonuglarina gore hesaplana IC25,
IC50 ve ara konsantrasyon degerlerini sonraki
biyokimyasal analizler sirasinda kullanildi.
U251 hiicre belirlenen bu konsantrasyonlari
24 saat silireyle maruz birakildi.

2.2. Morfolojik Analiz

U251 hiicreleri, 6 kuyucuklu plakalar iizerinde
biiyiitiildii ve hiicrelere tli¢ farkli borik asit
konsantrasyonu ile 24 saat boyunca inkiibe
edildi. Daha sonra plakalar inverted
mikroskobunda (Oxion Inverso, CMEX-5 Pro
kamera ile)  hiicre kiiglilmesi, hiicre
yuvarlaklagsmas1  ve hiicre sayist1  gibi
morfolojik degisiklikler agisindan incelendi.

2.3. ER Stres Biyobelirteclerinin Ol¢iimii

ER stres biyobelirteglerinin  seviyelerinin
belirlenmesi i¢in, U251 hiicreleri 6 kuyucuklu
plakalarda 24 saat boyunca belirlenen borik
asit konsantrasyonlariyla isleme tabi tutuldu.
Hiicreler fosfat tamponu ile yikandi ve daha

sonra buz iizerinde proteaz inhibitorleri ile
yeniden isleme tabi tutuldu. Lizatlar, 15
dakika  boyunca  4°C'de 13000xg'de
santrifiijlenerek elde edilen siipernatanlardan,
ticari olarak temin edilebilen enzim baglantili

immiinosorbent  tahlili (ELISA) kitleri
kullanilarak GRP78, ATF4 ve CHOP
seviyeleri  Olgiildii  (sirasiyla SEC343Hu,

SEB385Hu ve LS-F8872). Analizler, iiretici

talimatlari  dogrultusunda kit igerisindeki
reaktifleri uygun konsantrasyonlarda ve
belirlenen inkiibasyon asamasina  gore

kullanilmasiyla Onerilen dalga boylarinda
mikroplaka okuyucu yardimiyla absorbans
degerlerinin 6l¢iilmesiyle gerceklestirildi.

2.4. Apoptotik Profilin Degerlendirilmesi

Hiicrelerdeki sitokrom c, kaspaz 3 ve kaspaz
12 konsantrasyonlari, ilgili proteinler igin
onceden kaplanmis spesifik antikorlara sahip

ticari olarak temin edilebilen kitler
kullanilarak degerlendirildi (strastyla
SEA594Mi, SEA626Hu ve SEAG682Hu).

Kisaca, 24 saatlik borik asit maruziyetinden
sonra hiicreler, 1500xg'de 10 dakika boyunca
santrifiijleme yoluyla toplandi. Daha sonra,
sitokrom c, kaspaz 3 ve kaspaz 12 antijen-
antikor reaksiyonlar1 iireticinin talimatlarina
gore gergeklestirildi. Reaksiyonlar sonucu
olusan renk degisiklikleri 450 nm dalga
boyunda spektrofotometrik olarak belirlendi.
Optik yogunluk degerlerini standart egri ile
iligkilendirerek hiicre lizatlarindaki sitokrom
¢, kaspaz 3 ve kaspaz 12 konsantrasyonlari
mililitre basma nanogram (ng/ml) cinsinden
ifade edildi.

2.5. Oksidan Durum Olgiimleri

TOS ve TAS olglimleri iiretici firma (Rel
Assay Diagnostics, Gaziantep, Tiirkiye)
tarafindan saglanan talimatlara uygun olarak
yapildi. TAS oOl¢iim siireci 660 nm'de
gerceklestirildi ve sonuglar mmol Trolox
Equiv./L cinsinden rapor edildi. Ek olarak,
TOS seviyeleri 530 nm'de spektrofotometrik
olarak  Ol¢iildi.  Bulgular pmol H,0;
Esdegeri/L cinsinden rapor edildi. Oksidatif
stres indeksi (OSI) = (TOS (umol H,0,
Eq/L)/TAS (umol Trolox Equiv./L) x100
formilii kullanilarak hesaplandi.

219



Osmangazi Tip Dergisi, 2024

2.6. istatistiksel Analiz

Tim istatistiksel analizler Graphpad 8
kullanilarak yapildi. Tiim veriler ortalama+SD
olarak ifade edildi. Ikiden fazla grup
arasindaki karsilagtirma, tek yonli ANOVA
ve posthoc Tukey testi kullanilarak analiz
edildi. Istatistiksel anlamlilik diizeyi p<0,01
(*), p<0,001 (**) ve p<0,0001 (***) olarak
kabul edildi.

3. Bulgular

3.1. Borik Asidin U251
Proliferasyon Uzerine Etkileri

Hiicrelerin

MTT  analizi, 0 ila 1600 uM

konsantrasyonlardaki borik aside 24, 48 ve 72

saat boyunca maruz kalan U251

hiicrelerindeki  canliligt  dogrulamak igin

gercgeklestirildi. Sekil 1A'da sunulan sonuglar,
A

Hiicre canhh@ (kontroliin %)

borik asidin 24 saat siireyle maruziyeti U251
hiicre  hatlarinda  konsantrasyona  bagl
sitotoksisiteyi indiikledigini gosterir. Dahasi
U251 hiicrelerine 0, 100 uM, 200 uM, 400
uM, 800 uM ve 1600 pM olmak iizere bes
farkli konsantrasyon araliginda borik asit 48
ve 72 saat uygulandi. Benzer sekilde, artan
borik asit konsantrasyonlar1 konsantrasyon ve
zaman bagimli olarak hiicre canliligimi
disiirdiiglinii bulduk (Sekil 1B ve 1C). 24, 48
ve 72 saat sonunda MTT analizi kullanilarak
kanser  hiicrelerinin ~ %50'sinin  Olmesi
nedeniyle  yart  maksimum  inhibitdr
konsantrasyonu (IC50) sirasiyla 312,7 uM,
208,6 uM ve 115,2 uM olarak belirlendi.
MTT analiz sonucglarina gore de, diger
biyokimyasal analizler sirasinda kullanilmak
tizere IC25 144,7 uM ve ara konsantrasyonda
200 puM olarak belirlendi.

anhhg (kontroliin %)

Hiicre ¢

Sekil 1. MTT analizi kullanilarak hiicre sag kaliminin degerlendirilmesi. (A) U251 hiicrelerinin 24 saat boyunca
farkli konsantrasyonlarda borik asit ile tedaviden sonra hayatta kalma orani, (B) U251 hiicrelerinin 48 saat boyunca
farkli konsantrasyonlarda borik asit ile tedaviden sonra hayatta kalma orani, (C) U251 hiicrelerinin 72 saat boyunca
farkli konsantrasyonlarda borik asit ile tedaviden sonra hayatta kalma orani. *p<0,01, **p<0,001 ve ***p<0,0001.

3.2. Borik asidin U251 Hiicrelerindeki
Morfolojik Etkileri

Inverted mikroskobu goriintiilerine gore (Sekil
2A-D), borik asidin, U251 hiicrelerinin

sayisin1 konsantrasyona bagl olarak azalttigi
goriilmektedir. Ek olarak, 6zellikle 200 uM ve
312,7 pM borik asit konsantrasyonlarinda
hiicre biiziilmesi ve hiicresel yuvarlanma da
dahil olmak iizere hiicresel
dejenerasyonlardaki atig da dikkat ¢ekicidir.
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Sekil 2. Borik asit uygulanan U251 GBM hiicrelerinin inverted mikroskop goriintiileri. (A) Borik asit uygulanmayan
U251 hiicreleri. (B) 144,7 uM borik asit uygulanan hiicreler. (C) 200 uM borik asit uygulanan hiicreler. (D) 312,7 uM
borik asit uygulanan hiicreler. A-D'deki gériintiiler 20X objektifle goriintiilenmistir.

3.3. Borik Asit U251 Hiicrelerinde ER
Stresini Indiikler

Borik asidin GBM hiicrelerinde ER stresini
nasil etkiledigini incelemek i¢in, ELISA
yontemiyle GRP78, ATF4 ve CHOP
konsantrasyonlarini degerlendirdik. Sekil 3A

>

GRP78 seviyeleri (ng/ml)

CHOP seviyeleri (ng/ml)
P
P B

t4
s

ve 3B'de gosterildigi gibi borik asit, 6zellikle
U25iicrelerinde GRP78 ve ATF4
seviyelerinde  konsantrasyona bagli  bir
azalmaya neden oldu (sirasiyla p<0,01 ve
p<0,0001). Ote yandan, Sekil 3C'de
gortldiigli  gibi, U25liicrelerinde CHOP
seviyeleri, borik asit konsantrasyonu arttik¢a

azaldi  (swrasiyla p<0,01, p<0,001 ve
p<0,0001).
B

s

ATF4 seviyeleri (ng/ml)

Sekil 3. Borik asidin U251 hiicrelerindeki ER stresi biyobelirtegleri {izerine etkisi. (A) Borik asit maruziyeti sonrast
U251 hiicrelerindeki GRP78 seviyeleri, (B) Borik asit maruziyeti sonras1 U251 hiicrelerindeki ATF4 seviyeleri, (C)
Borik asit maruziyeti sonras1 U251 hiicrelerindeki CHOP seviyeleri, *p<0,01, **p<0,001 ve ***p<0,0001.
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3.3. Borik Asidin U251 Hiicrelerinde
Apoptoz Indiikleyici Etkileri

Borik asidin U251 hiicrelerindeki
programlanmis  hiicre  6liimii  iizerindeki
etkisini degerlendirmek i¢in ELISA analizleri
yapildi. Sonuglar, borik asidin

seviyeleri (ng/ml) >
%

Sitokrom c¢ sev

U251hiicrelerinde  konsantrasyon  bagiml

sekilde apoptozu tetikledigini ortaya cikardi
(Sekil 4). 144,77 uM, 200 uM ve 312,7 uM
konsantrasyonlarinda borik 6nemli dlgilide
sitokrom ¢ seviyelerinde artisa neden oldu
(Sekil 4A;
p<0,0001).

sirastyla p<0,01, p<0,001 ve

Sekil 4. Borik asidin U251 hiicrelerindeki apoptoz {iizerine etkisi. (A) Borik asit maruziyeti sonrasi U251
hiicrelerindeki sitokrom c seviyeleri, (B) Borik asit maruziyeti sonrast U251 hiicrelerindeki kaspaz 3 seviyeleri, (C)
Borik asit maruziyeti sonras1 U251 hiicrelerindeki kaspaz 12 seviyeleri, *p<0,01, **p<0,001 ve ***p<0,0001.

Kaspaz 3 ve kaspaz 12 seviyeleri, 24 saat
boyunca 144,7 uM, 200 pM ve 312,7uM
borik asit ile tedavi edilen hiicrelerde, tedavi
edilmeyen U251 hiicrelerine gore belirgin
sekilde daha yiiksekti (Sekil 4B ve 4C;
sirastyla p<0,01 ve p<0,0001). Bununla
birlikte, sitokrom c'ye benzer sekilde,
Uygulanan borik asit konsantrasyonlar1 U251
hiicrelerinde kaspaz 3 ve kaspaz 12
diizeylerinde artisa neden oldu.

3.5. Borik Asit U251 Hiicrelerin Oksidan
Dengeyi Bozar

Borik asidin antikanser etkilerine oksidatif
stres modiilasyonunun potansiyel katilimini
arastirmak icin TOS ve TAS seviyeleri
spektrofotometrik  olarak  degerlendirildi.
U251 hiicrelerine 144,7 uM, 200 uM ve
312,7uM  konsantrasyonlarda borik asit
uygulandiginda TOS seviyeleri artarken (Sekil
5A; sirastyla p<0,01, p<0,001 ve p<0,0001),
TAS seviyeleri 6nemli Glgiide azaldi (Sekil
5B; sirasiyla p<0,01 ve p<0,0001). Buna gore
U251 hiicrelerinin OSTI'si belirtilen
konsantrasyonlarda onemli olgiide yiikseldi
(Sekil 5C; swrasiyla p<0,01, p<0,001 ve
p<0,0001).
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eleri (pmol H,0; Equiv./L)

TOS seviy
y

OSI degerleri

R
¥
o
A
K,

B

w

o
N

0.2

TAS seviyeleri (mmol Trolox Equiv./L)

o
AF

"v\’v

Sekil 5. Borik asidin U251 hiicrelerindeki oksidatif stres iizerine etkisi. (A) Borik asit maruziyeti sonrasi U251
hiicrelerindeki TOS seviyeleri, (B) Borik asit maruziyeti sonras1t U251 hiicrelerindeki TAS seviyeleri, (C) Borik asit
maruziyeti sonrasi U251 hiicrelerindeki OSI seviyeleri, *p<0,01, **p<0,001 ve ***p<0,0001.

4. Tartisma ve Sonug

Bir tiir beyin tiimorii olan GBM'nin oldukca
invaziv ve agresif oldugu biliniyor. Ek olarak,
GBM'ye yonelik mevcut tedaviler siklikla
tiimoriin  niiksetmesini  6nlemede basarisiz
olmaktadir (16). Bugiine kadar bir¢ok
calisma, ¢esitli potansiyel terapotik ajanlarin
GBM  hiicrelerindeki  hiicre  dongiisi,
ekstraseliiler matriks ve apoptoz gibi sinyal
yollart  tizerindeki antikanser  etkilerini
aragtirmigtir -~ (17, 18). Ayrica  Onceki
calismamizda borik asidin, SEMA3F/NRP2
ve ferroptoz sinyal yollar1 yoluyla reaktif
oksijen tiirleri (ROS) ve kaspaz aktivasyonuna
neden olarak GBM hiicrelerinde hiicre
canliligmi baskiladigimi gosterdik (19). Bu
calisma borik asidin GBM hiicrelerindeki ER
stresi nasil etkiledigini belirlemeyi amagladik.

Bor  bazli  bilesikler, antikarsinojenik
oOzelliklerinden dolayr kanser tedavileri
lizerine yapilan arastirmalarda

incelenmektedir. Birgok ¢aligma, yiiksek bor
iceren ortamlarm prostat, meme, rahim agzi
ve akciger kanserleri gibi bazi kanserlerin
riskini azaltabilecegini gdstermistir (20). Son
birka¢ yilda yapilan aragtirmalar, bor
bilesiklerinin antikanser ajan olarak &zellikle

ameliyat disi  kanserlerde ve  yiiksek
maligniteli ~ kanserlerde  yaygmm  olarak
kullanildigim1 ~ goéstermistir (21, 22). Bu

calisma, GBM hiicrelerinde borik asidin ER

stresi  lizerinden potansiyel anti-kanser
Ozelliklerini ~ vurgulayan  ilk  kanitlan
sunmaktadir. Borik asidin GBM hiicrelerinin
biiylimesini etkili bir sekilde baskiladigini ve
kaspaz  bagimli mekanizmalar  yoluyla
apoptozu tetikledigini, etkilerinin doza bagh
oldugunu ortaya koyuyoruz. Bulgularimiza

dayanarak, bu  anti-kanser etkilerinin
muhtemelen kanser hiicrelerinde oksidatif
stresin  indiikklenmesine ve ER stresini

indiiklemesine atfedilebilecegini 6neriyoruz.

Kanser tedavisinin temel amaclarindan biri
hiicrelerin hizli ve kontrolsiiz ¢ogalmasini
engellemektir. Hiicre c¢ogalmasiyla ilgili
sinyallerin  engellenmesinin ~ yan1  sira,
apoptozun indiiklenmesi bu hedefe ulagsmada
¢ok Onemli bir rol oynar (23). Prostat
kanserinde bor, hiicre boliinmesinde yer alan
siklin proteinlerinin ekspresyonunu azaltarak
terapdtik potansiyel gostermistir(21). Onceki
calismamizda bir bor bilesigi olan boraksin,
GBM hiicrelerinde diisiik konsantrasyonlarda

kaspaz 3'e bagli apoptozu indikledigi
gosterilmistir  (22). Ek olarak, yliksek
konsantrasyonlarda ~ mevcut oldugunda

kalsiyum sinyalini bozma yetenegi sayesinde
borik asidin prostat kanseri hiicre biiylimesini
etkili bir sekilde inhibe ettigini gdsteren
kanitlar vardir (24). Scorei ve arkadaslarinin
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bulgularina gore borik aside maruz kalma,
meme kanseri hiicre cogalmasinin
baskilanmasina yol agti. Ancak p53 ve bcl-2
protein seviyelerinde, sitozolik sitokrom c
seviyelerinde veya kaspaz 3 aktivitesinde bir
artisa yol agmadi (25). Kahraman ve Goker
tarafindan yapilan ¢aligmada ise borik asidin
hepatoseliiler karsinom hiicrelerinde apoptoz
ve otofajiyi artirdigi, hiicre canliligini inhibe
ettigi ve migrasyonu azalttigi gozlenmistir
(26). Benzer sekilde, borik asidin yumurtalik
kanseri hiicrelerinde hiicre c¢ogalmasini,
istilasini, go6c¢iinii ve koloni olusumunu
engellerken ayn1 zamanda apoptozu tesvik
ettigi ve  oksidatif stresi indikledigi
gosterilmistir  (27). Onceki arastirmalara
paralel olarak, ¢aligmamiz borik asidin U251
hiicrelerindeki hiicre sag kaliminda 6nemli bir
azalmaya yol actigin1 ve gdzlenen bu etkinin,
312,7 uM'lik bir IC50 degeriyle uygulanan
doza bagh oldugunu gosterdi. Ek olarak
bulgularimiz borik asidin apoptotik yolu
tesvik ederek U251 hiicrelerinde sitokrom c,

kaspaz 3 ve kaspaz 12 seviyelerini
yiikselttigini gosterdi.

Caligmalar, saglikli kontrollerle
karsilastirildiginda kanserli hastalarda

oksidatif stresin arttifini gostermistir (28).
Ayrica oksidatif stres, hiicre proliferasyonu ile
ilgili sinyal yollarim aktive ettiginden malign
transformasyon i¢in O6nemli bir risk faktorii
olusturmaktadir (29). ROS tiimoér biiylimesini
tesvik etse de asir1 yiikksek ROS seviyeleri bu
hiicreler igin sitotoksik hale gelir. Kanser

hiicreleri, antioksidan  sistemle  iliskili
enzimleri kodlayan genleri aktive ederek
antioksidan kapasitelerini arttirir, bu da

onlarin apoptoz gecirmeden biiyiimelerini
tesvik eden bir seviyede ROS'u korumalarmi
saglar. Bu nedenle, ROS olusumunu arttirmak
ve antioksidan savunmayi azaltmak, yani
oksidatif stresi indiiklemek, kanser
hiicrelerinde apoptozu tesvik etmede faydali
bir yaklagimi temsil etmektedir (30). Burada,
borik asidin U251 hiicrelerinde TOS
yiikselterek, ayni zamanda TAS azaltarak
doza bagli bir sekilde oksidatif stresi
indiikledigini gosterdik. Bulgularimiz, dnceki
calismamizdaki borik asidin antioksidan
siiperoksit dismutaz ve katalaz diizeylerini
azaltarak  oksidatif stresi indiikledigini
gosteren sonuglari da desteklemektedir (31).

ER stres tepkisi, stresli hiicrelerin kendini
koruma mekanizmasidir. ER stres
uyarildiginda, timor hiicreleri, ER
homeostazisini yeniden saglayabilen ve hiicre
apoptozunu indiikleyebilen kapsamli bir
sinyal sistemi olan katlanmamis protein
yanitinin adaptif mekanizmasim aktive eder
(32). Apoptoz, i¢ ve dis ortamin uyarilmasi
altinda programlanmis hiicre 6liimii siirecidir.
Aym zamanda anti-timor ilaglarin neden
oldugu hiicre Olimiinin de oOnemli bir
nedenidir  (33). Apoptozun  tiimorlerin
olusumunda ve  gelisiminde  olumsuz
diizenleyici rolii vardir. Tiimoérlerin olusumu
ve gelisimi ile iliskili oldugu bilinen apoptoz
genleri temel olarak Bcl-2 ailesi, kaspaz ailesi
ve p53 genini igermektedir. Bcl-2'nin
inhibisyonu, timdr hiicrelerinin apoptozunu
tesvik edebilirken, Bel-2'nin asir1 ekspresyonu
bunu engelleyebilir (34). Dis uyar1 ¢ok giiclii
oldugunda ER'nin, PERK, inositol gerektiren
enzim 1 ve ATF6 yolaklarinin aktivasyonu
yoluyla  hiicre apoptozunu indiikledigi
gosterilmistir (35). ATF6, ER stresine yanit
olarak  Golgi govdesine aktarilan  bir
transkripsiyon faktoriidiir; burada bolge-1
proteazlar (S1P) ve S2P tarafindan bdliiniir,
hedef gen GRP78'i aktive eder ve daha sonra
dolayli olarak CHOP aracilifiyla hiicre
apoptozunu modiile eder (36). CHOP'un hiicre
dongiisiiniin durmasina neden olarak ve hiicre
Olimiini tetikleyerek hiicresel hasara yol
acabilen Onemli bir pro-apoptotik molekiil
oldugu 1iyi bilinmektedir. CHOP, hiicre
apoptozu sirasinda PERK-ATF4-CHOP sinyal
yolunda rol oynar (37). Penaranda-Fajardo ve
meslektaglari, GBM o6rneklerindeki yiiksek
ATF4 seviyelerinin, daha Once tedavi
gormemis hastalarda kotii prognoz ile iligkili
oldugunu ortaya ¢ikarmislardir (38). Bir bagka
caligmada, GRP78’in asir1 ekspresyonu,
agresif fenotiplerin malign gliomalarinda
goriilmiistiir; ER  stresi ayrica terapotik
tedaviler sonrasinda glioma hiicrelerini
apoptoza yatkin hale getirdigi de bildirilmistir
(39). Dahasi, gefitinib maruziyetinin GBM
hiicrelerindeki apoptozu arttirmasina paralel
olarak CHOP protein ekspresyonlarini ve
ROS seviyelerini arttirarak ROS/ER stres
ekseniyle tutarli sonuglar ortaya konmustur.
Verilen sonuglarla tutarli  sekilde bu
calismamizda, borik asit maruziyetinin U251
hiicrelerinde GRP78 ve ATF4 seviyelerini
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diistirdiigli ve CHOP seviyelerini arttirdigim
bulduk. Bunun yani sira, borik asit maruziyeti
sonrasinda artan ER stresine artan apoptoz ve
oksidatif stresinde eslik ettigini belirledik.

Sonu¢ olarak, mevcut arastirmada, borik
asidin muhtemelen ER stresi yoluyla oksidatif
stresi ve apoptozu indiikleyerek U251 GBM
hiicre proliferasyonunu inhibe etmek igin
hareket ettigini rapor ediyoruz. Bulgularimiz
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Abstract: This study aimed to examine the results of the video head impulse test (vHIT), and suppression head impulse paradigm
(SHIMP) in adult diagnosed with definite Meniere’s disease (MD). This study was conducted with 20 patients aged 18-45 years
with canal paresis and sensorineural type hearing loss in symptomatic ears, who were diagnosed with unilateral definite MD. The
subjects were assessed with conventional audiometry (0.125-8 kHz), the bithermal binaural air caloric test, vHIT, and SHIMP. The
mean SHIMP vestibulo-ocular reflex (S-VOR) gain of the MD side was 0.69, and that of the healthy side was 0.77. The S-VOR
gain values were statistically lower than the mean VHIT VOR gain (V-VOR) values on both sides (p<0.001). There was no
significant difference between the MD and healthy sides in terms of the anti-compensatory saccades (ACSs) latency and amplitude
and S-VOR gain (p>0.05). In the MD group, the VHIT results were abnormal in 35% (7/20 ears) of the ears, and the SHIMP results
were abnormal in 50% (10/20 ears). On the healthy side, the VHIT results were abnormal in 10% (2/20 ears) of the ears, and the
SHIMP results were abnormal in 35% (7/20 ears). In this study, the V-VOR and S-VOR gains, VHIT saccades, SHIMP saccade
latency, and SHIMP saccade amplitude were not found to be beneficial parameters in differentiating affected and healthy ears in the
patients with MD. In other words, contrary to expectations, vHIT and SHIMP tests were not sufficient to detect pathological
involvement in Meniere's disease.

Keywords: Meniere’s Disease, Auditory Loss, Vestibular Loss, Suppression Head Impulse Paradigm, Video Head Impulse Test.

Ozet: Bu calismada, kesin Meniere hastaligi (MH) tanis: alan eriskinlerde video bas savurma testi (vHIT) ve supresyon bas savurma
paradigmasi (SHIMP) sonuglarmin incelenmesi amaglandi. Bu ¢alisma, tek tarafli kesin MH tanisi almig, semptomatik kulaklarinda
kanal parezi ve sensorinéral tip isitme kaybi olan 18-45 yas aras1 20 hasta ile yapildi. Bireyler, geleneksel odyometri (0,125-8 kHz),
bitermal binaural hava kalorik testi, vHIT ve SHIMP ile degerlendirildi. MH olan tarafin ortalama SHIMP vestibiilo-okiiler refleks
(S-VOR) kazanci 0,69, saglikli tarafinki ise 0,77 idi. S-VOR kazang degerleri her iki tarafta da ortalama vHIT VOR kazang (V-
VOR) degerlerinden istatistiksel olarak diisiiktii (p<0,001). Anti-kompansatuar sakkad (AKS) latansi ve genligi ile S-VOR kazanci
agisindan MH olan ve saglikli taraf arasinda anlamli bir fark yoktu (p>0.05). MH olan kulaklarin; VHIT sonuglar1 %35'inde (7/20
kulak), SHIMP sonuglar1 ise %50'sinde (10/20 kulak) anormaldi. Saghkl tarafta ise kulaklarm %210'unda (2/20 kulak) vHIT
sonuglart ve %35'inde (7/20 kulak) SHIMP sonuglari anormaldi. Bu ¢alismada sonug olarak V-VOR ve S-VOR kazanglari, VHIT
sakkadlari, SHIMP sakkad latans1 ve SHIMP sakkad amplitiidiiniin Meniere hastalarinda etkilenen ve saglikli kulaklari ayirt etmede
faydali parametreler olmadigi bulunmustur. Yani beklenenin aksine, Meniere hastaligi’'nda patolojik tutulumu tespit etmek igin
VHIT ve SHIMP testleri yeterli degildi.
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Kesin Meniere Hastaliginda Supresyon Bas Savurma Paradigmasi (SHIMP) ve

Video Bas Savurma Testinin (VHIT)

1. Introduction

Meniere's disease (MD) is a chronic inner ear
disease that frequently affects the semicircular
canals (SSC) (1-3). Until recently, caloric test
was the most frequently used method to detect
involvement of SSCs in these patients.
However, the caloric test evaluates the
vestibulo-ocular reflex (VOR) showing SSC
function in a low frequency range (0.002-
0.004 Hz), which allows for the assessment of
only the horizontal SSC (2). Also, the
difficulties in the application of the caloric
test are well known. Easy to use vestibular
tests are needed to assess semicircular canal
function in MD.

The video-head impulse test (vHIT) can be
used to evaluate each SSC separately in MD
(4,5). Unlike the caloric test, VHIT involves
high-frequency stimulation (2.5-7 Hz), and
therefore it can assess head movements
similar to daily life. However, there are
inconsistent results regarding the use of vHIT
in MD (6-8). Recently, the suppression head
impulse paradigm (SHIMP) test has been
started to be used to reveal the affected
peripheral vestibular system function (9-10).
In this test, the same steps are followed as in
VHIT. The most important difference between
the two tests is that in vHIT, the individual is
expected to focus on the target fixed on the
wall throughout the test, while in the SHIMP
test, the individual is expected to focus on and
follow the red laser light (moving target)
shifting on the wall depending on head
movement. In the SHIMP protocol, due to
horizontal VOR, individuals with intact
vestibular function create a large anti-
compensatory  saccade (ACS) (SHIMP
saccade) to capture the target at the end of
head movement. ACSs are not observed in the
SHIMP test in patients with the loss of
vestibular function because the eyes move
with the head. Therefore, the absence of ACSs
in the SHIMP test is considered an indicator
of vestibular disorders (11-12).

In clinical practice, vestibular tests are utilized
for the diagnosis of MD, but which tests
should be included in the oto-neurological test
battery remains controversial. The SHIMP test
is a fairly new evaluation method, and we did

not find any study in the literature evaluating
patients with MD using this method. In
addition, although there are studies on vHIT
investigating vestibular involvement in MD,
there are only limited studies conducted with
individuals that have proven both auditory and
vestibular loss (13). Therefore, this study
aimed to examine the results of the vHIT and
SHIMP tests in adult patients diagnosed with
unilateral definite MD, who had proven loss
of peripheral vestibular and auditory function
on the affected side.

2. Materials and Metods

The study included 20 adult subjects aged 18-
45 years with canal paresis and sensorineural
type hearing loss in symptomatic ears (20
symptomatic, 20 asymptomatic/40 ears), who
had been diagnosed with unilateral definite
MD according to the diagnostic criteria of
Barany Society at least one year earlier. The
ears with MD (symptomatic ears) were
considered as the study group and healthy ears
(asymptomatic ears) as the control group.
Patients receiving active medical treatment,
those that had undergone ear surgery and/or
intratympanic treatment, those with a history
of eye surgery within the last six months,
those  with  neurological,  psychiatric,
cardiological, systemic, or metabolic diseases
(such as diabetes mellitus), those using
ototoxic drugs (loop diuretics, etc.), and those
with cervical problems (flattening in the neck
and herniation), an air-bone gap in the
audiogram—were excluded from the study.
From October 2020 to April 2022, we
prospectively examined patients with MD,
who presented to the otolaryngology
department of our tertiary hospital. Written
informed consent was obtained from all the
participants, and the study was approved by
from the local ethics committee (approval
number: 38).

Hearing loss was confirmed in all patients by
conventional audiometry (the air conduction
hearing thresholds at 0.25-8.0 kHz and bone
conduction thresholds at 0.5-4.0 kHz were
determined). The pure tone average (PTA)
values of air conduction thresholds (0.5, 1 and
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2 kHz) were calculated. Diagnosis of a
peripheral vestibular deficit was confirmed in
all patients by bithermal caloric testing with
air irrigation at 25°C and 50°C and the slow
phase velocity (SPV) of nystagmus was
compared. When SPV was >25% in one ear,
unilateral  weakness/canal  paresis  was
considered (14).

VHIT was applied using computer software,
with the patients wearing special test glasses
equipped with a video camera and mounted
mirror (ICS Impulse system; GN Otometrics,
Taastrup, Denmark). This clear mirror reflects
the image of the eye to the camera, and a
small sensor in the glasses measures head
movement. During the test, the subjects were
asked to fix their attention on the target that
was attached to the wall while sitting one
meter away from it. The head was moved to
the right and left at uncertain times by the
clinician (head impulses), bilateral horizontal
SSC stimulation was provided, and VOR
responses were obtained. An average of 20
pushing movements was performed for each
direction. The patients’ VOR gains and
saccades were recorded. If the peripheral
vestibular system is intact and the VOR is
functioning normally, almost no corrective
saccade is observed in the eyes during VHIT,
since the subject can maintain fixation on the
target and wall during head movement
(because eyes do not move away from the
target). However, in subjects with vestibular
dysfunction, VOR loses its coherence with
head movement, and the eyes move with the
head and deviate from the target. Therefore, to
recapture the target, the eye must make a
corrective saccade (compensatory saccade). If
the VOR gain was not within 0.8-1.2 for the
horizontal canals (15) or if there were covert
and/or overt catch-up saccades, this was
accepted as an abnormal vHIT response. In
the following stage, the SHIMP test was
applied to the individuals using the same
device as in VHIT. The application procedures
of SHIMP and vHIT are the same, but one
important difference is that for the vHIT test,
the subject is expected to focus on the target
fixed on the wall throughout the test, while in
the SHIMP test, the individual is asked to
focus on and follow the red laser light
displayed on the wall by moving their head.

As a result of the SHIMP test, the average of
the VOR gain of both horizontal SCCs and the
amplitude and latency values of the resulting
ACS traces were calculated (12). The
arithmetic mean values of saccade latency and
amplitude were calculated as the sum of
saccade latency and amplitude values divided
by the number of trials. If the VOR gain was
not within 0.8-1.2 for the horizontal canals or
if there were not ACSs, this was accepted as
an abnormal SHIMP  response. The
aforementioned parameters were compared
between the MD and control ears.

Statistical Analysis

Data analysis was performed using SPSS v.
21.0. The descriptive statistics of quantitative
variables were shown as mean =+ standard
deviation and median (Q1-Q3), while
qualitative variables were presented as count
and percentages. The normality of quantitative
variables was evaluated with the Shapiro-
Wilk test. The paired-samples t-test was used
to compare the MD and control groups in
terms of normally distributed variables. For
non-normal  distributed  variables, the
comparisons were performed with the
Wilcoxon test. The Pearson and Spearman
correlation analyses were used to assess the
relationship between quantitative variables for
the normal and non-normal distributed data,
respectively. P values of less than 0.05 were
considered significant.

3. Results

The study included 20 adults (40 ears) (mean
age 41.7 + 9.8 years). In the affected side,
PTA were significantly higher (p < 0.001),
and canal paresis was present (mean unilateral
weakness: 54%) in all the ears in this group (n
= 20). There was no hearing loss or canal
paresis in the healthy ears. None of the
affected ears showed an air-bone gap during
the audiometric examination.

We measured horizontal vHIT and horizontal
SHIMP in the patients diagnosed with MD.
The mean vHIT VOR gain (V-VOR) of the
MD side was 0.96, and that of the healthy side
was 1.01. The mean SHIMP VOR gain (S-
VOR) of the MD side was 0.69, and that of
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the healthy side was 0.77. The S-VOR gain
values were statistically lower than the V-
VOR gain values on both sides (p < 0.001).
There was no significant difference in the
VOR gain between the two groups of ears
according to both test methods (p > 0.05).
Considering both VOR gain and saccades, in
the MD group, the vHIT results were
abnormal in 35% (7/20 ears) of the ears, and
the SHIMP results were abnormal in 50%
(10/20 ears). In the healthy control group, the
VHIT results were abnormal in 10% (2/20

ears) of the ears, and the SHIMP results were
abnormal in 35% (7/20 ears). There was no
significant difference between the MD and
control groups of ears in relation the ACS
latency and amplitude values (p > 0.05). The
statistical analyses of the PTA, V-VOR, S-
VOR, and SHIMP saccade latency and
amplitude values of the affected and healthy
sides are given in Table 1, and the box plots
of V-VOR and S-VOR are presented in Figure
1.

Table 1. Comparison of affected and healthy ears according to quantitative variables

Affected side (20 ears) healthy side (20 ears) p
PTA (dB HL) 40.35+14.36 39(30-49) 9.45+4.61 10(5-14.5) <0.001°
V-VOR 0.96+0.18 0.98(0.9-1.07) 1.01£0.11 1.03(0.92-1.08) 0.334°
S-VOR 0.69+0.24 0.78(0.5-0.89) 0.77£0.21 0.83(0.59-0.97) 0.103°
SHIMP saccade latency (ms) 186.49+52.66 179.6(154.55-210.15) 183.36+49.99 166.15(149.5-214.65) 0.502°
SHIMP saccade amplitude (%s) 259.67+48.63 254.56(219.1-292) 271.22+54.94 275.3(235.5-308.4) 0.108°

®paired-samples t-test; PWilcoxon test; PTA, pure tone average; VOR, vestibulo-ocular reflex; V-VOR, video-head

impulse VOR gain; S-VOR, suppression head impulse paradigm VOR gain
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Figure 1. Box plots of the vestibulo-ocular reflex gain of the affected and healthy ears according to the video-head

impulse test (V-VOR) and the suppression head Impulse paradigm test (S-VOR)

A significant and moderate  positive
correlation was found between unilateral
weakness (UW) rate of the affected side and
PTA of the same side (r = 0.471, P = 0.036).

There was no correlation between UW and the
remaining variables. The findings of the
relationship between the UW rate of the
affected side and the PTA, V-VOR, S-VOR,

231



Osmangazi Tip Dergisi, 2024

SHIMP saccade latency, and SHIMP saccade saccade latency and amplitude values are
amplitude values are shown in Table 2, and given in Figure. 2.
the box plots of the comparison of the SHIMP

Table 2. Correlation coefficients and p values between the unilateral weakness rate on the affected side
and the investigated variables

SHIMP SHIMP saccade
PTA V-VOR S-VOR saccade latency amplitude
Unilateral weakness " 0.4717 0.365" 0.225° 0.133 0.329°
(%0) p 0.036 0.114 0.339 0.575 0.156

8Pearson’s test; bSpearman ’s test; PTA, pure tone average; VOR, vestibulo-ocular reflex; V-VOR, video-head
impulse VOR gain; S-VOR, suppression head impulse paradigm VOR gain
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Figure 2. Box plots of the comparison of the affected and healthy sides in terms of the suppression head impulse
paradigm (SHIMP) saccade latency and saccade amplitude values

The mean disease duration of the patients with  test. The analysis results of the relationship
MD was 36.7 months (range, 6-96 months). between disease duration and S-VOR and
There was no significant relationship between SHIMP saccade latency and amplitude are
disease duration and the results of the SHIMP  given in Table 3.

Table 3. Correlation coefficients and p values showing the relationship between disease duration and
SHIMP test results in the affected ears

S-VOR SHIMP SHIMP _
saccade latency saccade amplitude
a b a
Disease  duration 0.043 -0.177 -0.102
(month) P 0.858 0.455 0.668

3Pearson’s test; "Spearman’s test; VOR, vestibulo-ocular reflex; SHIMP, suppression head impulse paradigm; S-
VOR, SHIMP VOR gain

Table 4 presents the findings of the saccade amplitude in the affected side. No
relationship between PTA and V-VOR, S- significant relationship was found between
VOR, SHIMP saccade latency, and SHIMP  PTA and these variables.
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Table 4. Correlation coefficients and p values showing the relationship between the degree of hearing
loss and VHIT and SHIMP test results in the affected ears

V-VOR S-VOR SHIMP SHIMP _
saccade latency saccade amplitude
r 0.045" -0.268? 0.147° 0.104
PTA
p 0.849 0.252 0.536 0.664

3Pearson’s test; "Spearman’s test; PTA, pure tone average; VOR, vestibulo-ocular reflex; V-VOR, video-head

impulse VOR gain; S-VOR, suppression head impulse paradigm VOR gain

4. Discussion

In current study, the VOR gain and saccades
obtained using the vHIT and SHIMP tests
were evaluated in the patients diagnosed with
MD, who had proven vestibular and auditory
loss. In the MD ears, there was a significant
and moderate positive correlation between the
UW ratio and PTA (r = 0.471, P = 0.036). As
hearing loss increased on the affected side,
vestibular loss also increased. Considering
only the VOR gain, in the MD group,
pathological results were obtained for V-VOR
(2/20) in two ears and S-VOR in 10 (10/20)
ears. On the healthy side, V-VOR was within
the normal range in all 20 ears and S-VOR
was within the normal range in 13 (13/20).
According to the VOR gain, the sensitivity of
both tests and the specificity of SHIMP were
very low. In other words, the VOR gain of
each test alone was not sufficient in
distinguishing the affected ears from the
healthy ears among the individuals with MD;
therefore, the VOR gain was considered to be
a non-practical parameter. Although the mean
VOR gains of the individuals were lower on
the MD side, this difference was not
significant. MacDougall et al. (11) also
reported significantly lower S-VOR values
than V-VOR values in individuals with
bilateral vestibulopathy and healthy control
groups. It has been suggested that the VOR
gain obtained with SHIMP being significantly
lower than the V-VOR gain can be explained
by different VOR inhibition strategies.
However, it is also stated that such strategies
have not been conclusively proven (16).
Consistent with the literature, we determined
that the S-VOR gain values of the patients
with MD were statistically lower than their V-
VOR gain values when the same side was
evaluated (p < 0.001).

In our study, ACSs were obtained using the
SHIMP test in both the affected and healthy
ears. There was no significant difference
between the ears in the latency and amplitude
values of ACSs (p > 0, 05). There was no
significant relationship between disease
duration and the SHIMP test parameters. On
the other hand, using the VvHIT test,
pathological saccades were found in seven
ears on the MD side and two ears on the
healthy side. In the affected ears, no
significant relationship was observed between
the amount of hearing loss (PTA) and the V-
VOR, S-VOR, and SHIMP saccade latency
and amplitude values. There was also no
significant relationship between the amount of
vestibular loss (UW) and the aforementioned
parameters on the affected side. In brief, our
results showed that although vestibular (using
the gold standard caloric test) and auditory
loss was proven on the affected side, only
35% of the definitive MD ears had abnormal
VvHIT results, and 50% had abnormal SHIMP
results. On the other hand, 10% of healthy
ears had abnormal VvHIT and 35% had
abnormal SHIMP test results. Similar to our
study, Bladow et al. obtained abnormal head
impulse test findings in only 40% of patients
with abnormal findings in the caloric test °.

There are also other studies that reported
normal VHIT results in patients with a definite
MD diagnosis (7,17). According to our study,
even in the presence of auditory and
vestibular loss, VHIT does not seem to be
sufficient in the diagnosis of patients with
MD.

To the best of our knowledge, there is no
study in the literature that directly evaluated
patients with MD using the SHIMP test,
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which has recently been shown to reveal
weaknesses in peripheral vestibular system
function. Although there is a study conducted
with a heterogeneous patient group including
MD cases, the results reported were not
specific for MD (18). Since SHIMP is a new
test, there are also only few studies in the
literature evaluating patient groups other than
MD. Since the literature does not contain the
SHIMP test results of patients with MD, we
were not able to compare our study results.
However, the S-VOR gain and ACS findings
of our study showed that the SHIMP test was
not clinically useful in the MD patient group,
similar to VHIT. In a study evaluating patients
with unilateral acute vestibular neuritis, Park
et al. (19) reported 95% sensitivity and 91%
specificity for V-VOR and S-VOR,
respectively. The reason for the higher
sensitivity and specificity of the SHIMP test
in these patients can be related to the different
pathophysiologies of vestibular neuritis and
MD. We applied the SHIMP test in the
inactive/chronic period of MD. However, it is
not possible to perform these tests in the acute
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Erken Baslangi¢hh Parkinson Hastalig1 ve Genetik Sonug¢lar:
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Abstract: Genetic and environmental factors play an important role in the development and progression of Parkinson’s
Disease(PD). In this study, it was aimed to evaluate the genetic test results and clinical findings of early-onset Parkinson's Disease
(EOPD) followed up in the movement disorders outpatient clinic of our hospital by comparing them with the literature. Patients who
were followed up with the diagnosis of EOPD in the Movement Disorders Outpatient Clinic of Neurology Department, Marmara
University Faculty of Medicine and whose genetic tests were performed; demographic characteristics, clinical findings and genetic
test results were analyzed retrospectively. Forty-three EOPD patients (13 females, 30 males) who were genetically tested were
enrolled in the study. The mean age was 52.3 (range; 31-64 years), and the mean age of disease onset was 42.8 (range; 25-49 years).
Seven different mutations for PARK-2 and PINK-1 were detected in 93% of the patients for whom genetic testing was requested.
Genetic mutation was not detected in 7% of the patients. While 57.5% of the patients with a positive genetic test had prodromal
symptoms such as hyposmia, constipation and Rapid Eye Movement(REM) Sleep Behaviour Disorder (RBD), none of the patients
with a negative genetic test had prodromal symptoms. It has been shown that some of the benign allelic mutations detected in EOPD
patients may be genetic risk factors for EOPD. In our study, we wanted to draw attention to the need for multicenter studies with
larger numbers of patients and healthy controls to determine the relationship between benign allelic mutations and EOPD.
Keywords: Parkinson’s Disease, PARK-2, PINK-1

Ozet: Genetik ve gevresel faktorler PH gelismesinde ve ilerlemesinde onemli rol oynar. Bu calismada hastanemiz hareket
bozukluklart polikliniginde takipli EBPH’nin genetik test sonuglari ve Klinik bulgularinin literatiir ile karsilastirilarak
degerlendirilmesi amaglanmistir. Universite hastanesi hareket bozukluklar1 polikliniginde erken baslangicli Parkinson Hastahigi
tanist ile takip edilen ve genetik tetkikleri yapilmis olan hastalarin; demografik 6zellikleri, klinik bulgulari ve genetik test sonuglar
retrospektif olarak incelendi. Hareket bozukluklar1 polikliniginden takipli, genetik testi yapilmig 43 EBPH’s1 ¢alismaya alindi.
Hastalarin 13’ kadin, 30’u erkekti. Yas ortalamasi 52, hastalik baglangi¢ yast ortalamasi 42,8 (25-49) bulundu. Genetik test istenen
hastalarin %93 ‘iinde PARK-2 ve PINK-1 i¢in 7 ayri mutasyon saptandi. Hastalarin % 7’sinde genetik mutasyon tespit edilmedi.
Tremor baslangig %65, akinetik-rijit baslangic %35 hastada goriildii. Hiposmi, kabizlik, RUDB gibi prodromal semptomlar genetik
testi pozitif saptanan hastalarin %57,5’inde goriiliirken, genetik testi negatif gelen hastalarin higbirinde mevcut degildi. EBPH’inda
tespit edilen benign alel mutasyonlarin bazilarinin EBPH igin genetik risk faktorii olabilecegi gosterilmistir. Calismamizda benign
alel mutasyonlarin hastalik ile iliskisini tespit etmek igin daha ¢ok sayida hastanin ve saglikli kontroliin katildigr ¢ok merkezli
caligmalara ihtiyag olduguna dikkat cekmek istedik.
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Early Onset Parkinson’s Disease and It’s Genetic Consequences

1. Introduction

Parkinson's disease (PD) is a
neurodegenerative disease in which motor
symptoms such as bradykinesia, rigidity,
tremor, and postural instability develop
gradually, along with nonmotor symptoms
consisting of cognitive changes,
hallucinations, depression, sleep disorders,
behavioral changes, constipation and sensory
abnormalities(1).  Early-onset  Parkinson's
Disease (EOPD) can be defined as PD with
onset of symptoms before the age of 40 or
diagnosed before the age of 40. In some
studies, the age of onset has been reported as
before the age of 50 and constitutes 4% of
Parkinson's patients(1-4). PD prevalence is
reported to be 1.5-2% in the population aged
60 and over. Although the etiology is not fully
known, genetic and environmental factors
play an important role in the development and
progression of PD (5, 6). It has been shown in
previous studies that mutations in some genes
(SNCA, UCHL1, GIGYF2, GBA, LRRK2,
PRKN, PINK1, ATP13A2, PLA2G6 and
FBXO7) may be the cause of PD (7). It is
known that PRKN and PINK1 genes, which
are involved in the metabolic pathway, are
associated with EOPD. PRKN gene mutation,
which is the most common cause of
autosomal recessive PH; It constitutes 49% of
familial EOPD and 20% of sporadic EOPD
(8). Clinically, patients with PRKN mutations
respond well to anticholinergics and levodopa,
but can cause dyskinesia and, rarely,
psychosis, even at low doses of levodopa.
Patients with these mutations show slow
disease progression, but atypical fluctuations
and dyskinesias may occur early (9).

Genetic and environmental factors play an
important role in the development and
progression of PD (6). It is known that PRKN
and PINK1 genes, which are involved in the
metabolic pathway, are associated with
EOPD. The aim of the study was to evaluate
the genetic test results and clinical findings of
EOPD patients who were followed up in the
outpatient movement disorders clinic of xxx
University Hospital by comparing them with
the literature.

2. Materials and Method

This study is a retrospective observational
study to designed to investigate the of the
genetic test results and clinical findings of
EOPD patients.The study protocol received
ethical approval from the Marmara University
Ethics Committee (Protocol Code:
03.03.2023.351) and the research was
conducted in accordance with the Declaration
of Helsinki. Informed consent was obtained
from all participants.

2.1. Patient Selection

Inclusion criteria to participate in the study;
participants in the patient group meet the
Movement  Disorder  Society  Clinical
Diagnostic ~ Criteria  for Parkinson's
Disease(10), be over 18 vyears old, PD
symptoms began before the age of 50, medical
genetic test has been performed. Exclusion
criteria is the EOPD patients without genetic
testing.

2.2.Clinical Assessment and Molecular

Analysis

Demographic characteristics, clinical findings,
and genetic test results of patients who were
followed up at the Movement Disorders Clinic
of Marmara University Hospital and met the
inclusion criteria for the study were
retrospectively analyzed. Peripheral blood
samples were analyzed in the Neurogenetics
Laboratory of the Department of Medical
Biology using PCR and DNA sequencing
methods. Exon 2-12 region of the coding
sequence was examined.

2.3. Statistics

All statistical analyses in this study were
implemented using SPSS Statistics version 26.
Descriptive statistic methods applied in the
data analysis.

3. Results
3.1. Demographic Features

Forty-three EOPD patients (13 females, 30
males) who were genetically tested were
enrolled in the study. The mean age was 52.3
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(range; 31-64 years), and the mean age of
disease onset was 42.8 (range; 25-49 years).

3.2. Molecular Analysis

Seven different mutations for PARK-2 and
PINK-1 were detected in 93% of the
genetically tested patients. Genetic mutation
was not detected in 7 % of the patients. The
most common mutation (85%) was rs4709583
homozygous/heterozygous PARK-2 mutation.
Other mutations  detected respectively;
rs1043424 (PINK-1), rs1801582 (PARK-2),
rs56092260 (PARK-2), rs1801334 (PARK-2),
p.C441C (PARK-2) rs55830907 (PARK-2).
All of the detected mutations are registered as
benign in the ClinVar database. Mutation
detected patients; 62.5% had a single
mutation, 32.2% had 2 mutations, and 5% had
3 mutations together (Table-1). While 20% of
patients with genetic mutations had a family
history, none of the patients without mutations
had a family history. Among patients with a
positive genetic mutation, 12.5% had a history

Table 1. Concomitant Genetic Mutations

of consanguineous marriage, while none of
the patients with a negative genetic mutation
had a history of consanguineous marriage.

3.3.Clinical Features

Twenty-seven (62,7 %) patients had tremor
onset PD, 16 (37,2%) patients had akinetic-
rigid onset PD. The genetic positivity rate was
92.5% in patients with tremor dominant onset,
and 93.7% in those with akinetic-rigid onset.
While 57.5% of the patients with a positive
genetic test had prodromal symptoms such as
hyposmia, constipation and RBD, none of the
patients with a negative genetic test had
prodromal symptoms. It was observed that
40% of EOPD patients with a positive genetic
test developed dyskinesia within the first 5
years. The incidence of dyskinesia was 33.3%
in EOPD patients with a negative genetic test.
The incidence of impulse control disorders
was 35% in EOPD patients with a positive
genetic test, while it was 0% in those with a
negative test.

Two mutations
(13 patients)

Single mutation
(25 patients)

Three mutations
(2 patients)

rs4709583 (PARK-2) 22 rs4709583 (PARK-2)
rs1801582(PARK-2)
rs1043424 (PINK-1) 3 54709583 (PARK-2)

rs56092260(PARK-2)

rs4709583 (PARK-2)
rs1801334 (PARK-2)

rs4709583 (PARK-2)

p.C441C (PARK-2)

10 rs4709583 (PARK-2) 2
rs1801582(PARK-2)
rs55830907(PARK-2)

4. Discussion

Seven distinct mutations were detected for
PARK-2 and PINK-1 mutations in our study.
PARK-2 and PINK-1 mutations detected in
EOPD patients; It is registered as benign
allele with rs numbers specified in NCBI and
Clinvar databases. Although the detected
mutations are defined as benign in databases,
there are studies that show they could be risk
factors for EOPD. In our study; the most
common mutation (85%) was rs4709583

homozygous/heterozygous PARK-2 mutation.
This rs4709583(PARK-2) mutation frequency
was found to be statistically significant for
EOPD patients compared to healthy controls
(11). Similarly, in the study of Zau et al. with
312 PD (99 EOPD-213 late-onset PD) and
236 healthy controls, it was stated that
PARK?2 variant IVS3 20T>C (c.413-20T>C,
rs4709583) mutation may be a genetic risk
factor for EOPD (12). In the study of Nguyen
et al., genetic analysis was performed in 112
EOPD patients and 112 healthy controls There
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was no statistically significant difference
between EOPD patients and healthy controls
in the frequency of rs1801582 (PARK-2) and
rs1043424 (PINK-1) mutations that we
detected in our patients.. While the study by
Lucking et al. found a statistically significant
difference in rs1801334 (PARK-2) mutation
frequency between PD and healthy controls,
another study reported no such difference (13,
14).

In PD patients treated with levodopa,
levodopa-induced dyskinesia develops within
5-10 years. There are studies demonstrated
that levodopa-induced dyskinesia occurs
earlier in EOPD patients with genetic
muations.(15, 16). Similarly to the literature,
our study found that 40% of EOPD patients
with a positive genetic mutation developed
dyskinesia within the first 5 years. In the
study by Flores et al., when evaluated by the
severity of levodopa-induced dyskinesia
(LID), the frequency of rs1801582(PARK-2)
mutation, which was detected in 28% of
EOPD patients in our study, was twice as high
in patients with no or mild LID (20%) as in
those with severe LID (10%)(15). EOPD
patients with genetic mutations also is a risk
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Trombotik Trombositopenik Purpura Tanili1 Hastalarin Klinik, Laboratuvar ve Tedavi
Sonugclarinin Degerlendirilmesi
Evaluation of Clinical, Laboratory and Treatment Results of Patients with Thrombotic Thrombocytopenic
Purpura
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Ozet: Trombotik trombositopenik purpura (TTP) klinik olarak ADAMTS-13 proteazinin eksik aktivitesinden kaynaklanir. TTP’nin
klasik pentadi mikroanjiyopatik hemolitik anemi (MAHA), trombositopeni, nérolojik bulgular, ates ve bobrek yetmezligidir.
Tedavide plazma degisimi (PD), kortikosteroidler, rituksimab kullanilmakta ve son yillarda kaplasizumab tedavi kombinasyonunda
yer almaktadir. Calismamizin amaci yilda milyonda 3,7 ile 11 arasinda yeni vakanin gorildiigii TTP hastaligina ait gercek yasam
verilerine ulasip sonuglar: tespit ederek literatiirdeki az sayidaki gergek yasam verilerine ait caligmalar ile karsilastirip literatiire
katki saglamaktir. Calismanmzda hastanemizin I¢ Hastahklar1 ABD, Hematoloji BD’da 1.0cak.2008-1.0cak.2023 tarihleri arasinda
18 yas ve lizerinde iken immiin (i) TTP tanis1 konulan 31 hastanin Klinik ve laboratuvar bulgular: ile tedavi sonuglari retrospektif
olarak degerlendirildi. 31 hastanin 7’si erkek (%22,6) idi. Ortalama yas 45,13 £19,07 (16-83) yil idi. Hastalarin tamamimda MAHA
ve trombositopeni tespit edildi. Tedavide tiim hastalara PD uygulandi. Hastaneye bagvurudan sonra PD’ye baslama siiresi 24 (12-
24) saat idi. Hastalarm 16’sinda (%57,1) 1.basamak tedaviye direng goriilmezken 12’sinde (%42,9) direng¢ mevcuttu. Direng
durumunda hastalarin 10’una (%83,3) 4 doz 375 mg/m?%hafta rituksimab tedavisi verildi. Refrakter 12 hasta (%42,9) ile non-
refrakter 16 hasta (%57,7) arasinda yapilan degerlendirme sonucunda tani anindaki total bilirubin (p=0.019) ve direkt bilirubin
(p=0.031) degerleri arasinda anlamh fark saptandi. Mortal 7 hasta (%22,6) ile mortal seyretmeyen 24 hasta (%77,4) arasindaki
degerlendirme sonucunda tani anindaki yas agisindan anlamli fark saptandi (p=0.034). Sonug olarak TTP’nin kadinlarda erkeklere
gore daha sik izlendigi MAHA ile trombositopeninin tanida olmazsa olmaz bulgular oldugu; tani i¢in verilerin kapsamli analizinin
gerektigi saptandi. Plazma ADisintegrin and Metalloprotease with a ThromboSpondin type 1 motif, member 13 (ADAMTS-13)
aktivite testi taninin dogrulanmasinda yardimei olup TTP tedavisinin kose tasini PD olusturmaktadir.

Anahtar Kelimeler: Trombotik trombositopenik purpura, terapotik plazma degisimi, hemoliz

Abstract: Thrombotic thrombocytopenic purpura (TTP) is clinically caused by severely deficient activity of the ADAMTS-13
protease. The classical pentad of TTP, microangiopathic hemolytic anemia (MAHA), is thrombocytopenia, neurologic findings,
fever, and renal failure. Plasma exchange (PEX), corticosteroids, rituximab are used in the treatment and in recent years,
caplasizumab has been included in the treatment combination. The aim of our study is to contribute to the literature by reaching the
real-life data of TTP disease, which has between 3.7 and 11 new cases per million, and by determining the results and comparing
them with the studies of real-life data in the literature. In our study, clinical and laboratory findings and treatment results of 31
patients who were diagnosed with immune (i) TTP when they were 18 years of age or older between 1.Jan.2008 and 1.Jan.2023 in
hospital. Department of Internal Medicine, Department of Hematology were evaluated retrospectively. Of 31 patients, 7 (22.6%)
were male. The mean age of the patients at the time of diagnosis was 45.13 +19.07 (16-83) years. MAHA and thrombocytopenia
were detected in all patients. In the treatment, PEX was applied to all patients. The time to start PEX after admission to the hospital
was 24 (12-24) hours. While 16 (57.1%) of the patients did not show resistance, 12 (42.9%) patients had resistance. In case of
resistance, 4 doses of 375 mg/m2/week rituximab treatment were given to 10 (83.3%) of the patients. As a result of the evaluation
made between 12 refractory patients (42.9%) and 16 non-refractory patients (57.7%), a significant difference was found between
total bilirubin (p=0.019) and direct bilirubin (p=0.031) values at the time of diagnosis. As a result of the evaluation between 7
mortal patients (22.6%) and 24 non-mortal patients (77.4%), a difference was found in terms of age at the time of diagnosis
(p=0.034). In conclusion, TTP is seen more frequently in women than in men, and MAHA thrombocytopenia is an indispensable
finding in the diagnosis, and comprehensive analysis of the data is required for diagnosis. The plasma ADisintegrin and
Metalloprotease with a ThromboSpondin type 1 motif, member 13 (ADAMTS-13) activity test is helpful in confirming the
diagnosis. PEX is the basis of TTP treatment.
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1. Giris

Trombotik trombositopenik purpura (TTP)
trombotik mikroanjiyopati (TMA) grubunda
siniflanan, nadir goriilen (yaklasik milyonda
2-6), hemen taninip tedavi edilmezse
mortalitesi ¢ok yiiksek olan bir klinik tablodur
(1). ik kez 1925'te Eli Moscowitz tarafindan
"terminal arteriollerin ve kilcal damarlarin
hiyalin trombozlu akut atesli pleiokromik
anemisi" olarak tamimlanmustir (2).

TTP’nin klasik pentadi mikroanjiyopatik
hemolitik anemi (MAHA) trombositopeni,
degisken derecede norolojik bozukluklar, ates
ve bobrek yetmezligidir. Hastalarin %35'inden
fazlasinda baglangigta norolojik semptomlar
bulunmamaktadir; ates ve bobrek fonksiyon
bozuklugu vakalarin sadece kiigiik bir
kisminda mevcuttur. Bu sebeple tant MAHA
varlig1 (periferik kan yaymasinda sistositler
ile) ve trombositopeni varlig1 ile konulabilir
(3). Tamda MAHA ve trombositopeni
birlikteligi en oOnemli kriterlerdir; bu iki
bulgunun oldugu her hasta aksi ispat edilene
kadar TTP olarak kabul edilmelidir (1).
MAHA, intravaskiiler olarak eritrositlerin
parcalanmasindan kaynaklanan periferik kan
yaymasinda sistosit (fragmante eritrosit)
olarak isimlendirilen hiicreler ve immiin
olmayan hemoliz (yani Coombs-negatif
hemoliz) ile karakterize bir tanimlamadir (4).
TTP’de periferik kan yaymast tetkikinde
eritrositlerin ortalama % 8’inde (%1-18 aras1)
eritrosit fragmantasyonuna rastlanir; %1°in
tizeri tanmiyr dislindiirmelidir.  Hemolizin
laboratuvar bulgulart serum laktat
dehidrogenaz (LDH) ve indirekt bilirubin
yiiksekligi, yiiksek retikiilosit sayist ve diigiik
haptoglobindir (1).

Von  Willebrand  Faktor (VWF) ve
fonksiyonlarin1 diizenleyen ADisintegrin ve
Metalloproteaz with a Thrombo Spondin tip 1
motif  lye-13 (ADAMTS-13), TTP
patogenezinin anahtar molekiilleridir. TTP,
klinik olarak ADAMTS-13 proteazinin ciddi
derecede eksik aktivitesinden  (aktivite
seviyesi < % 10) kaynaklanir (5). ADAMTS-
13 eksikliginin iki ana nedeni; proteini
kodlayan gendeki mutasyonlar (konjenital
TTP) ve edinsel olarak enzimatik aktiviteyi
bloke eden anti-ADAMTS-13
otoantikorlarinin  gelismesi (immiin TTP)

olarak 0Ozetlenebilir. Siddetli ADAMTS-13
eksikliginin baglica nedeni bir otoantikordur
ve esas degisiklikler primer olarak damar
endotelinde bulunmaktadir (6,7).

Immiin TTP (iTTP) tedavisinde amag, kanda
eksik olan ADAMTS-13 enzimini yerine
koymak, eger etyolojik neden ADAMTS-13
aktivitesini bloke eden antikorlar ise bu
antikorlar1 uzaklastirmak veya etkisiz hale
getirmek, bu siiregte hastanin  organ
bozukluklarina bagli ortaya ¢ikan belirti ve
bulgularini tedavi etmektir. Tedavide plazma
degisimi, kortikosteroidler, rituksimab
kullanilmakta ve son yillarda kaplasizumab
tedavi kombinasyonunda yer almaktadir (1).
TTP, relapslarla karakterizedir. Relaps oram
ilk 1-2 yilda daha yiiksek olmakla birlikte tiim
olgularda %40 oraninda goriilmektedir.
Relapsta prognoz ve siddet ilk ataktan farkli
olabilir. Relaps ve/veya direncli olgularda 3
giinliik pulse steroid, diger
immiinsupresiflerin (siklofosfamid, vinkristin,
siklosporin ~ vb.)  tedaviye  eklenmesi,
splenektomi  veya  rituksimab  tedavi
secenekleri arasinda yer almaktadir. Uygun
tedaviler ile %90’a varan sagkalim oranlart
mevcuttur (2,5).

Calismamizin amaci yilda milyonda 3,7 ile 11
arasinda yeni vakanin gorildigi TTP
hastaligina ait ger¢ek yasam verilerine ulasip
sonucglart tespit ederek literatiirdeki az
sayidaki  gercek yasam  verilerine ait
caligmalar ile karsilagtirip literatiire katki
saglamaktir.

2.Gere¢ ve Yontem

Calismamiz  retrospektif bir  calismadir.
Calismaya Eskisehir Osmangazi Universitesi
Tip Fakiiltesi ¢ Hastaliklar1 ABD, Hematoloji
BD ‘da 1.0cak 2008-1.0cak.2023 tarihleri
arasinda 18 yas ve lizerinde iken iTTP tanisi
konulup dosya bilgilerine ulasilan hastalar
almmistir. Hastalarim demografik ve klinik
ozellikleri, Ozgecmis, bagvuru sikayetleri,
hastaneye bagvuru siireleri, bagvurudan sonra
tedaviye baslangic zamanlari, tan1 anindaki
laboratuvar sonuglari, aldiklar1 tedaviler,
relaps/direng durumlari, exitus olanlarin 6lim
tarihi ve sebeplerine yonelik bilgileri hasta
dosyalar1 ve hastane bilgi kayit sisteminden
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temin edildi. Calisma i¢in  Eskisehir
Osmangazi Universitesi Girisimsel Olmayan
Etik Kurul’undan 09.03.2021-07 numarali
onay1 alind.

Istatiksel Analiz

Analizlerde SPSS for Windows 21.0,
kullanildi.  Verilerin  normal  dagilima
uygunlugunun  arastirtlmasinda ~ Shapiro
Wilk’s testinden yararlanildi. 1ki grup
karsilagtirmalarinda normal dagilima uyan
verilerin analizinde bagimsiz 6rneklerde t testi
(Independent samples t test), normal dagilima
uymayan verilerin analizinde Mann Whitney

U  testi  kullanildi. Gruplar  arasi
karsilagtirmalarda Tekrarlt Ol¢timlerde
Varyans Analizi (Repeated

measuresANOVA) ve Friedman testi (¢oklu
karsilagriemalarda ise DUNN testi) kullanildi.
Olusturulan ¢apraz tablolarin analizinde ki-
kare analizlerinden (Pearson, Yates’, Fisher
exact tests) yararlanildi. Ortalama yasam

3.Bulgular

iTTP ile klinigimizde takip edilen 31 hastanin
7’si erkek (%22,6) 1idi. Hastalarin tam
anindaki ortalama yagt 45,13 +£19,07 (16-83)
y1l idi. Tiim hastalarin 4’tinde (%12,9) diyabet
mellitus (DM), 7’sinde (%22,6) hipertansiyon
(HT), 2’sinde (%6,5) koroner arter hastalig
(KAH), 1’inde (%3,2) kronik obstruktif
akciger hastaligi (KOAH) komorbidite olarak
saptandi. Hastalarin tan1 anindaki hematolojik
ve biyokimyasal laboratuvar bulgulart Tablo
1°de verilmistir.

Hastalarin tiimiiniin periferik yaymasinda
hemoliz bulgulari mevcuttu. Hastalarin tani
anindaki direkt coombs testleri incelendiginde
28’nin (%90,3) test sonucu negatif, 3’niin
(%9,7) pozitif oldugu goriildii. Tan1 aninda 23
hastanin haptoglobin sonucuna ulasilmis olup
13’niin  (%56,5) sonucunun diisiik, 10’nun
(%43,5) normal oldugu goriildii.11 hastanin
tan1 anindaki tiimor belirteglerine ulagilmis

siresinin  belirlenmesinde Kaplan Meier olup 11’nin (%100) normal aralikta oldugu
analizi yapildi. Nicel veriler meantSD, goriildi. Viral belirtecler incelendiginde
Median (Q1- Q3) olarak, nitel veriler say1 (%) hastalarin HbsAg, HIV Y% antikor p-24 ve
olarak ozetlendi. P<0,05 istatistiksel olarak anti-HCV  sonuglarmin  negatif — oldugu
anlaml1 kabul edildi. gorildii.

Tablo 1. Hastalarin Tan1 Anindaki Hematolojik ve Biyokimyasal Laboratuvar Bulgulari

Parametre n Ort+SS(min-max)/medyan(Q1-Q3)
Hemoglobin (Hgb) gr/dI 31 8,19+1,60 (5,1-10,7)

Hematokrit (Htc ) % 31 23,94+4,45 (15,2-31,1)

Eritrosit sayis1 (RBC)X 10°/ mm® 31 2,72+0,66 (1,3-3,86)

Ortalama eritrosit hacmi(MCV)(fl) 31 86,5 (83,3-92,6)

Lokosit /mm® 31 9300 (6800-11560)

Absolii nétrofil sayist /mm> 31 6050 (4000-8420)

Absolii lenfosit sayis1 /mm?® 31 1650(1320-2000)

Trombosit sayist /mm?® 31 13000 (7000-17000)

Ortalama trombosit hacmi (MPV)(fl) 17 9,02+1,70 (6,1-11,9)

Eritrosit sedimantasyon hizi (mm/h) 27 64,254+37,96 (6-140)

Protrombin zamani (PT) (sn) 31 12,5240,95 (11-15)

Aktive parsiyel tromboplastin zamani (aPTT) (sn) 31 27,7 (24,8-31,4)
INR(Uluslararasi Diizeltme Orani ) 31 1,07+0,07 (0,93-1,30)

Fibrinojen (mg/dl) 30 353 (264,2-416,75)

D-dimer (mg/L) 29 2,45 (0,67-10,95)

B12 vitamini (pg/ml) 24 297,5 (199-428,5)

Folat (ng/ml) 24 9,43 (7,34-20)

Ferritin (ng/ml) 23 541 (224-1225)

Retikiilosit (%) 25 3,87+1,64 (1,02-7,4)

Kan iire azotu (BUN) (mg/dI) 31 28,8 (16-44,9)

Kreatinin (Cr) (mg/dl) 31 0,96 (0,8-1,16)

Laktat dehidrogenaz (LDH) (U/L) 31 1146 (797-1918)

Total bilirubin (mg/dl) 31 2,53 (1,71-3,96)

Direkt bilirubin (mg/dl) 31 0,7 (0,5-1,2)

Albumin (g/dl) 31 4,03+0,77 (2,39-5,6)
Kalsiyum(mg/dl) 31 8,6 (8,3-9,19)
Aspartataminotransferaz(AST) (U/L) 31 44 (24-61)
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Alanin aminotransferaz (ALT) (U/L) 31 23 (16-32)

Alkalen fosfotaz (ALP) (U/L) 29 71 (57,5-98,5)

Tiroid stimiilan hormon(TSH)(ulU/ml) 19 2,53 (1,75-3,59)
Serbest T4 (ng/dl) 17 1,24+0,21 (0,79-1,61)
Serbest T3 (ng/dl) 13 2,5140,55(1,61-3,59)
C-reaktif protein (CRP) (mg/L) 28 11,2 (1,85-51,6)

**Normal dagilimli degerler Ort+SS(minmax), Normal dagilim gostermeyen degerler medyan(Q1-Q3)

Hastalarin  tan1 anindaki  goriintiilemeleri
incelenmis olup, 23 hastanin serebral BT
goriintiilemesine ulasildi. 21’inde (%91,3)
patoloji goriilmedi. 2’sinde (%8,7) patoloji
goriildii. 1 hastada sag paryetal bolgede
hipodens dansite degisikligi 1 hastada frontal
kemikte kalsifikasyon ve meningiomatozis
mevcuttu. 7 hastanin boyun BT’sine ulagildi.
7’sinin de (%100) boyun BT
goriintiilemesinde patoloji tespit edilmedi. 13
hastanin toraks BT’sine ulasildi. 6’sinda
(%46,2) patoloji tespit edilmezken, 7’sinde
(%53,8) patoloji goriildii. 3 hastada plevral
effiizyon, 2 hastada mediastinal lenfadenopati
(LAP), 1 hastada plevral tabanli nodiiler
lezyon, 1  hastada her iki akcigerde
nonspesifik nodiiler lezyonlar mevcuttu. 17
hastanin abdominopelvik BT’sine wulagildu.
13’inde (%76,5) patoloji tespit edilmedi.

4’iinde (%23,5) patoloji goriildii. 1 hastada
retrokrural alan ve sag inguinal bolgede atipik
lenf nodu,1 hastada bilateral stirrenal adenom,
1 hastada iliak LAP, 1 hastada adneksiyal
kitle-kist mevcuttu.

17 hastanin kemik iligi biyopsi yapilmisti.
Bunlarin 12’sinde (%70,6) patoloji tespit
edilmedi. 5’inde (%29,4) patoloji gorildii.
I’inde graniilositer seri hiicrelerinde artis,
2’sinde myelodisplastik degisiklikler, 1’inde
grade 2 retikiilin fibrozis, 1 hastada eritroid
seride hiperplazi kromatinde gevseme ve
niivede diizensizlik mevcuttu.

2015 yilindan itibaren rutin ADAMTS-13
bakilabildigi i¢in 15 hastanin sonucuna
ulasilabildi. Bu hastalara ait veriler tablo 2’de
verilmistir.

Tablo 2. Hastalarin Tan1 Anindaki ADAMTS13 Sonuglarmin Ozellikleri

N Medyan(Q1-Q3)
ADAMTS-13 antijeni 1U/mL 15 0,05(0,02-0,09)
ADAMTS-13 aktivitesi %* 15 0,2 (0,2-0,52)
ADAMTS-13 antikoru U/mL 15 73 (29,48-90)

*ADAMTS-13 aktivite seviyesi < % 10 anlamlidir.

31 hastanin tan1 anindaki plasmic skorlamasina ait veriler tablo 3’te verilmistir.

Tablo 3. Hastalarin Tan1 Anindaki Plasmic Skorlamasi

%

c
o
=
P4

6,5

12,9

16,1
8 58,1

P
3
4
5
6
7 6,5

NEOBRDN

31 hastanin semptomlarin baslangicindan ne
kadar siire sonra hastaneye basvurdugu
incelenmis olup medyan1 72 (24-168) saat

oldugu saptandi. Hastalarin tan1 anindaki TTP
pentadt  bulgulart1  degerlendirildi. TTP
pentadina ait veriler tablo 4’te verilmistir.
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Tablo 4. Hastalarin Tan1 Anindaki TTP Pentad Bulgulari

N %
MAHA 31 100
Trombositopeni 31 100
Ates 10 32,3
Norolojik bulgu 27 87,1
Bobrek yetmezligi 11 35,5

31 hastanin etyolojik incelemesinde 21’
(%67,7) primer iTTP,10’u (%32,3) sekonder
iTTP idi. Sekonder iTTP vakalarinin 3’{iniin
(%30) sistemik lupus eritematozus (SLE),
2’sinin  (%20) gebelik, 4’lniin (%40)
malignite, 1’1 (%10) skleroderma nedenli
oldugu tespit edildi. Malignite vakalarinin
3iniin -~ (%75) myelodislastik  sendrom
(MDS), I’inin (%25) kaposi sarkomu oldugu
tespit edildi.

Hastaneye basvurudan sonra PD’ye baslama
stiresi medyan1 24 (12-24) saat idi. PD igin
kullanilan venoz katater bolgesi 15’inde
(%48,4) juguler, 16’sinda (%51,6) femoral
bolge olarak saptandi. PD sirasinda 31
hastanin 14’{inde (%45,2) taze donmus
plazma (TDP), 17°sinde (%54,8)
TDP+albiimin  kullanildi. PD  sirasinda
kullanilan TDP miktar1 ortalamast 3500
(2000,4000) ml olarak tespit edildi. Ortalama
PD seans sayisi 22,35+12,73 (1-65) idi. PD
sirasinda  hastalarin =~ 27°sinde  (%87,1)
komplikasyon gorilmedi. 4’tiinde (%12,9)
komplikasyon goriildi. Komplikasyon
goriilen hastalarin 3’tinde (%75) alerjik cilt
reaksiyonu, 1’inde (%25 ) hipotansiyon
gelisti. PD’ye yanit siiresi medyan1 9 (5-27)
giin olarak saptandu.

31 hastanin 2’sinde (%06,5) tedavide steroid
kullanilmazken, 29’unda (%93,5) steroid
kullanildi. Steroid baslanan hastalarin 20’sine
(%69) 1 mg /kg /giin, 6’sina (%20,7) 100
mg/giin, 1’ine (%3,4) 250 mg/giin, 2’sine
(%6,9) 1 gram/giin dozunda steroid tedavisi
baslandi. Hastalarin 16’sinda (%57,1) direng
gorillmezken  12’sinde  (%42,9)  direng
mevcuttu. Diren¢ durumunda hastalarin 8’ine
(%66,7) 4 doz 375 mg/m? rituksimab tedavisi,
1’ine (%8,3) 4 doz 375 mg/m’ rituksimab+ 1
gram/giin steroid, 1’ine (%8,3) 4 doz 375
mg/m® rituksimab+ 1 gram/giin steroid+2 mg
vinkristin, 1’ine  (%8,3) 20 gram/giin
intravendimmiinoglobulin ~ (IVIG),  1’ine

(%8,3) 80 gr/giin IVIG tedavisi verildi.
Direngli hastalarin 12’sinde (%100) direng
tedavisine yanit alindi. Hastalarin 18’inde
(%64,3) relaps goriilmedi. 10’unda (%35,7)
relaps goriildii. Relaps goriilen hastalarin
I’inde (%10) 1 ay sonra, 2’sinde (%20) 2 ay
sonra, 1’inde (%10) 3 ay sonra, 2’sinde (%20)
7 ay sonra, 1’inde (%10) 15 ay sonra, 1’inde
(%10) 17 ay sonra, 1’inde (%10) 30 ay sonra,
I’inde (%10) ise 48 ay sonra relaps goriildii.
Relaps hastalarinin  8’ine  (%80) tedavide
PD+steroid, 1’ine (%10) rituksimab+steroid,
I’ine (%10) rituksimab+PD+steroid tedavisi
verildi. Relaps tedavisine hastalarin 9’unda
(%90) yanit alinirken 1’inde (%10) yanit
almamadi.

Hastalarin 7’sinde (%22,6) tromboz tespit
edildi. I’inde (%14,2) pulmoner
tromboemboli, 1’inde (%14,2) derin ven
trombozu (DVT), 1’inde (%14,2) transvers
siniis trombozu, 4’linde (%57,4) intrakranial
tromboz mevcuttu. Hastalarin  10’unda
(%32,3) antiagregan tedavi verilmedigi,
21’inde (%67,7) antiagregan tedavi verildigi
goriildii. Antiagregan verilen hastalarin
21’inde  (%100) asetilsalisilikasit 1x100
mg/glin tedavisi verildigi tespit edildi. 24
hastada (%77,4) antikoagiilan kullanimi
goriilmez iken 7’sinde (%22,6) antikoagiilan
tedavi verildi. Antikoagiilan verilen hastalarin
5’inde (%71,6) 1x0,6 ml diisiik molekiiler
agirlikli heparin (DMAH), 1’inde (%14,2)
2x0,6 ml DMAH, 1’inde (%14,2) varfarin,
tedavisi verildi. Hastalarin 11°ine (%35,4)
trombosit transflizyonu verildigi, 20’sine
(%64,6) trombosit transfiizyonu verilmedigi
goriildii. Trombosit transfiizyonu yapilan
hastalarm 6’sma (%54,6) bagvurduklar1 dis
merkezde trombositopeni saptanmasi ve TTP
disinda farkli 6n tanilar nedenli, 3’iline
(%27,2) kanama, 2’sine (%]18,2) girisimsel
islem nedenli transfliizyon yapildig1 gorildii.
Hastalarin 24’{ine (%77,4) eritrosit
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siispansiyonu replasmaninin yapildigi 7’sine
(%22,6) yapilmadigr gorildii. Hastalarin
28’ine (%90,3) TDP transfiizyonu
yapilmadigi 3’tine (%9,6) TDP transfiizyonu
yapildig: tespit edildi. Hastanede yatis siiresi
ortalamast  29,42+17,3 (1-79) giin idi.
Hastalarin  10’unun (%32,3) yogun bakim
yatigt mevcuttu. Hastalarin 7’sinde (%22,6)
mortalite goriildii. Mortalite nedeni saptanan 5
hastadan 1 hastada (%20) pnomoni, 3’linde
(%60) solunumu sikintisi, 1’inde (%20) sepsis
tespit edildi. Genel sag kalim siiresi arastirilan
zaman araliginda 135,6+14 (108-163) ay idi.
Hastalarin 11’1 (%36,7) hastaneye erken
bagvuru, 19’u (%63,3) ise ge¢ bagvuru olarak
degerlendirildi.

Refrakter 12 hasta (%42,9) ile non-refrakter
16 hasta (%57,7) arasinda yapilan
degerlendirme sonucunda yas, cinsiyet,
komorbid hastaliklar, norolojik tutulum, renal
tutulum, ates, tani anindaki hemoglobin,
platelet, kreatinin, LDH, d-dimer ve tami
anindaki ADAMTS-13 diizeyleri arasinda fark
saptanmadi (p>0,05). Yine aym iki grup

arasindaki degerlendirme sonucunda tam
anindaki total bilirubin ve direkt bilirubin
degerleri arasinda anlamhi fark saptandi
(p<0.05).

Mortal 7 hasta (%22,6) ile mortal
seyretmeyen 24 hasta (%77,4) arasindaki
degerlendirme sonucunda cinsiyet, tan
anindaki hemoglobin, 16kosit, platelet, BUN,
kreatinin, LDH, total bilirubin, direkt
bilirubin, AST, ALT, ALP, d-dimer degerleri
ile norolojik bulgu, renal yetmezlik, ates,
klasik pentad varligi ve tromboz varligi
acisindan fark saptanmadi (p>0,05). Yine
aynt iki grup arasindaki degerlendirme
sonucunda tan1 anindaki yas acisindan fark
saptand1 (p<0,05).Tablo 5’te mortal olan grup
ile olmayan grup arasindaki Olgiilebilir
degerlerin sayisal verileri mevcuttur.

Calismamizda relaps izlenen 10 hasta ile
mortalite arasinda iliski degerlendirildiginde
fark saptanmadi (p>0,05). 12 direngli seyir

gosteren hasta ile mortalite arasindaki
degerlendirme sonucunda anlamli  fark
saptanmadi (p>0,05).

Tablo 5. Mortal Seyreden ve Yasayan Grup Arasindaki Olgiilebilir Degiskenlerin Degerlendirilmesi

Olciilebilir Degiskenler Yasayan grup ( n:24) Mortal grup (n:7) P degeri
Yas (y11) 4125+18.,6 58,43+14,75 0,034
Hemoglobin (Hgb) gr/dl 8,01+1,6 (5,10-10,7) 8,81£1,30(7,3-10,1) 0,25
Lokosit /mm® 8620 (6350-11040) 10540 (9300-17600) 0,13
Trombosit /mm? 13000(7000-16500) 17000(10000-30000) 0,16
Kan iire azotu (BUN) (mg/dl) 26,2 (15,2-38,2) 36 (34,3-60,7) 0,10
Kreatinin (Cr) (mg/dl) 0,92 (0,79-1,1) 1,09 (0,8-2,2) 0,25
Laktat dehidrogenaz (LDH) (U/L) 1177 (80,2-1960) 1146 (685-1918) 0,94
Total bilirubin (mg/dI) 2,52 (1,55-4,45) 2,67 (1,71-3,96) 0,81
Direkt bilirubin (mg/dI) 0,68 (0,50-0,94) 1,2 (0,5-1,44) 0,32
Aspartataminotransferaz(AST)(U/L) 42 (29,75-61) 55 (19-87) 0,83
Alanin aminotransferaz (ALT) (U/L) 21,5 (16,25-33,25) 23 (9-32) 0,88
Alkalen fosfotaz (ALP) (U/L) 74,5 (55,25-94,25) 70 (57-140) 0,72
D-dimer (mg/L) 1,88 (0,63-3,48) 11,27 (0,98-17,6) 0,09

**Normal dagilimli degerler Ort+SS(min-max), Normal dagilim gostermeyen degerler medyan(Q1-Q3)

4. Tartisma

TTP, TMA grubunda siniflanan, nadir goriilen
(yaklasik milyonda 2-6), hemen taninip tedavi
edilmezse mortalitesi ¢ok yiiksek olan bir
Klinik  tablodur (1). Literatiir verileri
incelendiginde TTP kadinlarda erkeklere
oranla daha fazla goriilmekte (K:E =3:2) olup
en sik baslangi¢ yasi 3. veya 4. dekattadir (8).
iTTP tanisi i¢cin medyan yas genis bir aralikta

olup medyan yas 30-49°dur (9-11).
Caligmamizdaki demografik ozellikler
literatiir ile benzer olup 31 hastanin 7’si erkek
(%22,6) 24’4 kadin (%77,4) idi ve tam
anindaki ortalama yas 45,13 £19,07 (16-83)
yil idi.

TTP tipik olarak trombositopeni, MAHA,
norolojik  tutulum,  bobrek  fonksiyon
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bozuklugu ve atesten olusan bir klinik pentad
ile Kkarakterizedir (12). Klasik pentad
hastaligin tipik sunumu olmasina ragmen ne
sensitif ne de spesifiktir. Hastalarin ¢ogu bes
Klinik 6zelligin tiimii olmadan bagvurmaktadir
(10). TTP’nin klinik bulgulart literatiir verileri
1s1g¢inda incelendiginde TTP tanist1 konulan
hastalarin ~ %100’de  trombositopeni  ve
MAHA, %39-80’ninde norolojik bulgular,
%10-72’sinde  ates, %10-75’inde bdbrek
tutulumu, %7’sinde ise klasik pentad varlig
oldugu goriilmektedir (13). Calismamizda
hastalarimizin ~ tamaminda MAHA  ve
trombositopeni  mevcuttu.  Ates  %32,3,
norolojik bulgular %87,1, bdbrek tutulumu
%35,5, klasik pentad %2,6 oraninda goriildii.
Calismamizda elde edilen TTP Klinik
bulgularin sonuglarmin literatlir verileri ile
korele oldugu goriildii. Ayrica tani aninda
klasik pentad varligmmin nadir oldugunu
calismamiz da dogrulamis olup MAHA ve
trombositopeni  varliginda TTP’nin  6n
tanilarimiz  arasina  muhakkak alinmasi
gerektigini vurgulamaktadir.

TTP’de siddetli trombositopeni yaygindir.
Ortalama trombosit sayisi 10000-
17000/mm>tiir (13). TTP'li 78 hastadan
olusan Oklahoma serisinde bagvuru aninda
ortalama trombosit sayisiun  10.000/mm®
oldugu goriilmiigtir (14). Calismamizda
basvuru anindaki trombosit medyan degeri

13000 (7000-17000)/mm?® bulundu.
Calismamizda basvuru aninda  bulunan
trombosit degerleri literatiir ile benzerlik
gostermekte olup trombosit sayis1

>10000/mm® oldugu durumlarda da TTP
olabilecegi akilda tutulmalidir.

TTP’de tam1 aninda hemoglobin degeri
degisken olabilir ancak genellikle 8
gr/d’nin altindadir. MAHA’nn diger
laboratuvar  parametreleri  olan  LDH
yiiksekligi, indirekt bilirubin yiiksekligi,
haptoglobin  diisiikligii  ve  retikiilosit
yiiksekligi eslik etmektedir. Bazi iligkili
otoimmiin durumlar (SLE gibi) disinda
eritrosit coombs testi negatiftir. Standart
pihtilagsma parametreleri genellikle normaldir
(15). Caligmamizda tani aninda hemoglobin
ortalamast 8,19+1,60 (5,1-10,7)gr/dl olarak
bulunmus olup, literatlir ile benzer diizeyde
sonug elde edildi. Estrada ve ark. tarafindan
yapilan ¢aligma sonuglara gore tan1 anindaki

LDH medyan degeri 1319 (299-5678) UIL,
retiklilosit medyan degeri %12,4 (3,6-28,4),
total bilirubin 3,18 (1,2-9,8) mg/dL, indirekt
bilirubin 2,3 (1-8,6) mg/ dL olarak bulunmus
olup (16), ¢alismamizda LDH medyan degeri
1146 (797-1918) U/L, total bilirubin medyani
2,53 (1,71-3,96) mg/dl, direkt bilirubin
medyam1 0,7 (0,5-1,2) mg/dl, retikiilosit
ortalamast % 3,87+1,64 (1,02-7,4) idi ve
literatiire ile benzer sekilde hemolizin
biyokimyasal parametrelerini yansitmaktaydi.

Plazma ADAMTS-13 aktivitesinin Ol¢limii,
TTP'nin diger trombotik
mikroanjiyopatilerden ayirt edilmesi igin
kullanlan en 6nemli testtir. Ancak bu testler
%100 hassas ve spesifik degildir. ADAMT-13
test sonuglart yonteme baglhidir. Bu nedenle
normal ya da orta derecede azalmis plazma
ADAMTS-13 aktivitesi TTP'yi tamamen
diglamaz (17). Ceneli ve ark. tarafindan
yapilan 19 vakadan olusan retrospektif
calismada ADAMTS-13 aktivitesi medyan1t %
1,09 (0-8), ADAMTS-13 inhibitér medyani
45,9 (4,4-90) U/mL olarak bulunmustur (18).
Calistigimiz merkezde ADAMTS-13 2015°ten
sonra bakilabildigi i¢in, calismamizda yer alan
hastalardan 15 hastanin sonucuna ulasildi.
Tetkik edilen tiim hastalarin ADAMTS-13
aktivitesi <%5 idi ve antikor testleri pozitif
bulundu. ADAMTS-13 aktivitesi medyan
degeri %0,2 (0,2-0,5), ADAMTS-13 antikoru
medyan degeri 73 (29,48-90) U/mL idi.
Boylelikle tetkik edilebilen hastalarimizin
TTP tanist dogrulanmig olup ve tiimiiniin
iTTP oldugu goriilmiistiir. 2015 yilindan sonra
uzmanlagsmis laboratuvarlarda ADAMTS-13
aktivite ve inhibitor testlerinin ¢aligilmasi tani
siirecinde hekimlere yardimei olan bir tetkik

olup, hastalarin gereksiz veya etkisiz
tedavilere maruz kalmasinin da Oniine
gegmistir.

TTP, dogustan veya edinilmis olabilir.

Edinilmis formun %50’si idiyopatik olmakla
birlikte otoimmiin hastaliklar, gebelik, kemik

iligi transplantasyonu, malignite, ilaglar
(siklosporin-A, antineoplastik ajanlar,
tiklopidin), pankreatit, HIV ~ve diger

enfeksiyon hastaliklarina ikincil TTP olarak
da prezente olabilir (19). Korkmaz ve ark.’nin
yaptig1 163 vakadan olusan retrospektif
calismada hastalarin 140’ min (%85,9) primer
iTTP, 23’{iniin (%14,1) sekonder iTTP oldugu
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saptanmistir. Calismada malignitesi olan
hastalarda PD yanit1 koti bulunmus ve
mortalite oran1 %71,4 olarak tespit edilmistir
(20). Calismamiza sadece iTTP’li hastalar
almmis olup hastalarimizin 21’1 (%67,7)
primer iTTP, 10’u (%32,3) sekonder iTTP idi.
Sekonder iTTP vakalarmin 3’4 (%30) SLE,
2’si (%20) gebelik, 4’4 (%40) malignite, 1’1
(%10) skleroderma nedenli idi. TTP nadir
gorillen bir hastalik olup sekonder iTTP
vakalar1 tim vakalarin azinhk kismini
olusturmaktadir. Bu nedenle literatiirde
sekonder iTTP yonetimi, prognozu hakkinda
az sayida bilgi bulunmaktadir. TTP
aydinlatilmasi ve {izerine calisilmasi gereken
bir konu olarak Onemini korumaktadir.
Calismamizda da sekonder iTTP verisinin
azlift  nedeniyle bu  degerlendirmeler
yapilamamugtir.

TTP tedavisinin basarisinda taniy1 hizla
koymak ve tedaviye en kisa siirede baglamak
en Onemli unsurdur. Bu anlamda
calismamizda ve yapilan diger arastirmalarda
semptomlar ortaya ¢iktiktan sonra hastaneye
ilk bagvuruya kadar gecen siire incelenmistir.
Estrada ve ark. tarafindan yapilan 30 vakadan
olusan calismada semptomlarin
baslangicindan hastaneye yatisa kadar gegen
siire 1,5 giin olarak saptanmistir. Hastalarin
%50’si  semptomlarin ortaya c¢ikmasindan
sonraki ilk 48 saat icerisinde hastaneye
basvururken, diger %50’si 48 saatten sonra

bagsvurmus ve ge¢  basvuru  olarak
degerlendirilmistir (16). Calismamizda
hastalarin ~ semptomlarinin  baglangicindan

sonra hastaneye bagvurma siiresi medyan 72
(24-168) saat olarak saptandi. Hastalarin 11’
(%36,7) hastaneye erken basvuru (semptom
baslangicindan sonraki ilk 48 saat iginde),
19°u  (%63,3) ge¢  bagvuru  olarak
degerlendirildi. Erken  basvurusu olan
hastalarda daha ciddi semptomlar (konfiizyon,
biling bulanikligi, fokal norolojik defisit gibi)
goriilmiigtiir. Basvuru siiresinde uzamaya
katkida bulunan sebepler arasinda TTP
baslangi¢ semptomlar1 arasinda non-spesifik
(halsizlik, bas agris1 gibi) bulgular olmasi
veya farkl merkezlerde TTP’den
stiphelenilmemesi sayilabilir.

PD, TTP tedavisinin temelidir. TTP'nin olasi
klinik tanist ve/veya ileri derecede eksik
ADAMTS-13  aktivitesine dayali olarak

dogrulanmis bir tanisi olan tiim hastalar,
trombosit sayilari1 diizelene veya alternatif bir
tan1 konulana kadar PD ile tedavi edilmektedir
(21). Literatirde her PD igin Onerilen
replasman dozu 1-1,5x plazma hacmidir (22).
Sagheer ve ark. tarafindan yapilan galigmada
semptomlar gelistikten sonra PD baglanana
kadar gecen medyan siire 1 (12 saat-7 giin )
giin iken, tan1 konulur konulmaz tiim hastalara
PD baglanmistir. Degistirilen ortalama plazma
hacmi 1882+451 (1000-3000) ml olarak tespit
edilmis olup gercgeklestirilen PD seans sayisi
medyan 9 (1-34) olarak saptanmustir. PD
sirasinda 25  hastanin  sadece  1’inde
kriyostipernatant kullanilirken, 24 hastada
TDP kullanmilmigtir (11). Patient ve ark.
tarafindan yapilan 10 vakalik c¢alismada tiim
hastalarda PD uygulanmis, ortalama seans
sayist 21 olarak bulunmustur. Hastaneye
basvuru sonrasinda PD’ye baslama arasindaki
medyan siire 4 (0-8) giin saptanmistir (23).
Calismamizda hastaneye basvurudan sonra
PD’ye baglama siiresi medyan 24 (12-24) saat
idi. Tam1 konulan tiim hastalarimiza PD
tedavisi uygulandi. PD sirasinda 31 hastanin
14’inde (%45,2) TDP, 17’sinde (%54,8)
TDP+albiimin  kullanildi. PD  sirasinda
kullanilan TDP miktar1 medyan1 3500 (2000-
4000) ml olarak tespit edildi. Ortalama PD

seans  sayist  22,35+12,73  (1-65) idi.
Calismamizda PD esnasinda degistirilen
plazma hacmi literatir ile benzerlik

gostermektedir. Uygulanan seans sayilarinin
incelenen c¢aligmalara gore fazla oldugu
goriildi. Calismamizda literatiire kiyasla
hastaneye basvuru sonrasinda PD’ye baslama
siresi daha kisaydi. Merkezimizde TTP
hakkinda klinik tecriibenin yeterliliginin,
aferez makinelerinin ve ekibinin donaniminin
bu duruma katki sagladig diistiniilmiistiir.

PD smrasinda plazma infiizyonu ile iliskili
komplikasyonlar %12 siklikta bildirilmistir.
Urtiker ve kasinti en sik gorillen yan
etkilerdir. Yiiksek hacimli plazma degisimi
metabolik alkaloz ve hipokalsemiye neden
olabilir. Kullanilan santral kateterler ile iligkili
enfeksiyonlar en genis seride %22, kateter

iligkili ~ trombozlar ise %12  siklikta
bildirilmistir (1,23). Caligmamizda PD
sirasinda  hastalarin =~ 4’inde  (%12,9)

komplikasyon goriilmiis olup, komplikasyon
goriilen hastalarin 3’tinde (%75) alerjik cilt
reaksiyonu, 1’inde (%25) hipotansiyon
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gelismistir. Higbir hastamizda komplikasyona
bagl olim ger¢eklesmemistir. Caligmamizda

literatiire  benzer oranda komplikasyon
gelistigi saptanmustir.
PD tedavisi TTP’nin esas tedavisini

olusturmakla beraber glukokortikoidler de
tedavide dnemli bir yere sahiptir. Steroidlerin
kullanimina dair yetersiz kanit olmasina
ragmen TTP tedavisinde yaygin olarak
kullanilmaktadir. ~ Steroidlerin dozu veya
verilis sekli konusunda da fikir birligi yoktur
(24). Altuntas ve ark. tarafindan yapilan
calisgmada TTP’de yiikksek doz steroid
kullaniminin - PD  ile karsilastirildiginda
tedaviye ek katkis1 olmadig1 gostermistir (25).
Korkmaz ve ark. tarafindan yapilan ¢alismada
ise tek basina PD tedavisi uygulanan hastalar
ile, PD+steroid tedavisinin hastalarin yanitlart
arasinda fark bulunmamistir (20). Zhou ve
ark. tarafindan yapilan 60 vakalik calismada
ise 47 hastada steroid tedavisi verilmigtir (10).
Calismamizda 31 hastanin 2’sinde (%6,5)
tedavide steroid kullanmilmazken, 29’unda
(%93,5) steroid kullanilmigtir.  Literatiir
verilerine gore birinci basamak tedavide
glukokortikoid  kullanimi  tartismaliyken
yapilan caligmalara benzer olarak
calismamizda da birinci basamak tedavide
steroid kullanimi oranimin yiiksek oldugu
goriilmiigtiir. Kontrol grubu olmamasi nedenli
steroid kullaniminin PD tedavisine katkisi
veya ustiinliigi agisindan yorum
yapilamamugtir.

Gegmis yillarda Rituksimab, konvansiyonel
TTP tedavisine yetersiz yanit veren
relaps/refrakter hastalarda kullaniliyorken,
giinimiizde TTP tanist1 dogrulanmig tiim
hastalara baslangic tedavisi olarak
uygulanabilmektedir (26). Rituksimabin tani
aninda tek basina veya PD ile kombinasyon
halinde kullaniminin arastirilldigi ¢alismalar
arasinda, PD tedavisine {stiinliigliniin
gosterildigi  ¢aligmalar  mevcuttur  (27).
Calismamizda 31 hastanin 12’sinde (%42,9)
direng goriilmiis olup 9 hastaya tek basina
rituksimab, 1 hastaya ise vinkristin ile
kombinasyon seklinde rituksimab tedavisi
verilmistir. Tim hastalarimizda tedaviye yanit
almmis olup, 10 hastada (%35,7) relaps
goriilmiigtiir. Relaps hastalarinin  2’sinde
rituksimab tedavisi verilmig olup, hicbir
hastamiza baslangic tedavisinde rituksimab

verilmemigstir.  Retrospektif  bir c¢alisma
yapmamiz nedeniyle c¢alismamizda da
refrakter/niiks hastalar disinda baslangic
tedavisinde rituksimab kullanilmadig1
goriilmiistiir. Yapilan caligmalar
dogrultusunda, ilerleyen  donemlerde
rituksimabin TTP tedavisinde daha sik

kullanilacagi ongoriilmektedir.

TTP’de siddetli trombositopeni goriilmesine
ragmen hastalarda klinik kanama nadirdir.
Ciddi bir kanama olmadik¢a ve kanamaya
neden olabilecek bir girisimsel islem
yapilmadigi siirece trombosit transfiizyonu
onerilmemektedir (28). 54 hastanin klinik
seyrinin izlendigi prospektif bir ¢calismada ise
TTP’de trombosit transfiizyonunun herhangi
bir zarari gosterilememistir (29). Sagheer ve
ark. tarafindan yapilan calismada 11 (%44)
hastaya trombosit transflizyonu yapilmis
oldugu ancak trombosit transfiizyonlarim
tamaminin ¢alismanin yiritildiigi hastaneye
bagvuru oOncesinde degerlendirildikleri dis
merkezlerde gergeklestigi saptanmistir (11).
Caligmamizda hastalarin  11’ine  (%35,4)
trombosit transfiizyonu verildigi goriildi.
Trombosit transfiizyonu yapilan hastalarin
6’sina (%54,6) dis merkezde farkli 6n tanilar
diisiintildiigiinden mevcut trombositopeni
nedenli, 3’iine (%27,2) aktif kanama varligi,

2’sine  (%18,2) girisimsel islem nedenli
transfiizyon yapildigi belirlendi.
Calismamizda, literatir g6z  Oniinde
bulunduruldugunda TTP tanisinin

netlestirilemedigi donemde yapilan trombosit
transfiizyonu miktariin fazla oldugu goze
carpmaktadir. TTP’den erken donemde
siphelenmek gereksiz transfiizyonlarin ve
olas1 komplikasyonlarin 6nlenmesinde en
onemli adimdir.

TTP tamisimn konulmasi, TTP'nin nadir bir
hastalik olmasi, klinik  belirtilerdeki
degiskenlik ve klinik tablonun diger
TMA'larla ortiismesi goéz Oniine alindiginda
klinisyenler ic¢in biiylik bir zorluktur. Tani
koymada klinisyenlerin isini
kolaylastirabilmek adina olusturulan klinik
tahmin skorlama sistemleri gelistirilmistir
(30). Skorlamalar arasinda, glinliik pratige en
uygun olan ve daha sik kullanilan PLASMIC
skordur (1). Incelenen calismalarda skorlama
sistemlerine ait veri bulunamamis olup
calisgmamizda hastalarimizin tan1 anindaki
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PLASMIC skoru kaydedilmistir. Hasta
grubumuzun biiyiikk cogunlugunun skorlama
puani yiiksek idi ve bu da bize PLASMIC
skorun tanida klinisyenlere yol gosterici
oldugunu desteklemistir.

TTP’nin mortalitesi diinya capinda %4-%14,8
oraninda bildirilmistir (27). Korkmaz ve ark.
tarafindan yapilan c¢aligmada mortalite orani
%14,7 seklinde bulunmustur. (20).
Calismamizda 7 hastada (%22,6) mortalite
saptanmis olup, mortalite oran1 diinya ¢apinda
bildirilen = oramin  {izerindeydi. = Mortal
hastalarin 1’inde (%20) pndmoni, 3’iinde
(%60) solunumu sikintisi, 1’inde (%20) sepsis
nedenli mortalite oldugu tespit edildi. Genel
sag kalim siiresi 135,6+14 (108-163) ay idi.
Zhou ve ark. tarafindan yapilan 60 vakalik
calismada mortal olan grup ile mortal
olmayan grup arasinda yapilan degerlendirme
sonucunda 6len grup yasayan gruba gore yash
idi ve istatiksel olarak da anlamh fark
saptanmistir. Bu degerlendirme sonucunda
yiiksek LDH ve ALP degerleri ile diisiik
platalet degerlerinin mortalite ile
iliskilendirilebilecegi  belirtilmistir ~ (10).
Calismamizda ise mortal seyreden 7 hasta
(%22,6) ile mortal seyretmeyen 24 hasta
(%77,4) arasindaki karsilastirma sonucunda
cinsiyet, tan1 anindaki hemoglobin, 16kosit,
platelet, BUN, kreatinin, LDH, total bilirubin,
direkt bilirubin, AST, ALT, ALP, d-dimer
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Abstract: Bacground: Medical faculty students symbolize a significant part of the health-care society and are remarkable members
of the coronavirus disease 2019 (COVID-19) pandemic to response. This study aimed to evaluate various factors associated with
COVID-19 awareness, vaccine and medical education during pandemic among medical faculty students via surveys.

Study design: We conducted a prospective cross-sectional survey study about mask, distance and hygiene awareness, COVID-19
vaccination and method of medical education with medical faculty students (MFS). A total of 322 medical faculty students
answered the questionnaire forms. Questionnaire collected socio-demographic characteristics, COVID-19 Awareness, general
willingness, attitude towards vaccination and attitude towards educational models. Total awareness score (79.53£27.45) was
determined as high level of awareness among the participants. 4th grade MFS were found to be more sensitive to mask, hygiene and
total score awareness than in the 2nd grade (p= 0.03, p=0.006). There was no statistically significant differences between
educational grades in general willingness, attitude towards vaccination. It was determined that the medical students in the last 3
years wanted face-to-face education statistically more than the MFS in the first 3 years (p=0.00). The vast majority of the
participants had a high level of knowledge about the COVID-19. Majority of the study population willingness to be vaccinated
wheras some population are hesitant about vaccination. This information may be used in future immunization strategies to increase
the vaccination rates and which edicational methods to choose among this group of future medical professionals.

Keywords: COVID-19; Medical Faculty Studens; Vaccines; COVID-19 Vaccines

Ozet: Tip fakiiltesi 6grencileri (TFO), toplumunun énemli bir boliimiinii sembolize etmektedir ve Koronaviriis hastaligi (COVID-
19) pandemisine miidahalenin dikkate deger iiyeleridir. Bu galigma, TFO arasinda COVID-19 farkindalhig1, as1 ve pandemi sirasinda
tip egitimi ile iliskili cesitli faktorleri anketler araciligiyla degerlendirmeyi amaclamaktadir. TFO ile maske, mesafe ve hijyen
farkindaligi, COVID-19 agilamasi ve tip egitimi yontemi hakkinda prospektif kesitsel bir anket ¢aligmasi yapildi. Toplam 322 tip
fakiiltesi 6grencisi anket formlarmi yanitladi. Ankette sosyo-demografik o6zellikler, COVID-19 farkindahigi, genel isteklilik,
agilamaya yonelik tutum ve egitim modellerine yonelik tutum toplandi. Toplam farkindalik puani (79.53+27.45) katilimcilar
arasinda yiiksek farkindalik diizeyi olarak belirlenmistir. 4. stmif TFO' lerin maske, hijyen ve toplam puan farkindaligi konusunda 2.
smiflara gore daha duyarli oldugu bulunmustur (p= 0.03, p=0.006). Genel isteklilik ve agilamaya yonelik tutum agisindan egitim
kademeleri arasinda istatistiksel olarak anlamli bir fark bulunmamistir. Son 3 yildaki TFO ilk 3 yildaki TFO'lerine gére yiiz yiize
egitimi istatistiksel olarak daha fazla istedikleri belirlendi (p=0.00). Katilimcilarin biiyiik ¢ogunlugu COVID-19 hakkinda yiiksek
diizeyde bilgi sahibidir. Calisma niifusunun ¢ogunlugu as1 olmaya istekliyken, bazi niifus asilama konusunda tereddiitlidiir. Bu
bilgiler, asilama oranlarini artirmak i¢in gelecekteki bagisiklama stratejilerinde ve gelecekteki bu saglik profesyonelleri grubu
arasinda hangi egitim yontemlerinin segilecegi konusunda kullanilabilir.
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Early Onset Parkinson’s Disease and It’s Genetic Consequences

1. Introduction

New type of coronavirus (SARS-COV2) is a
infectious virus that causes respiratory tract
infection and can be transmitted from person
to person. SARS-COV?2 first reported in the
Wuhan region of China in early December
2019. It caused a pandemic in a short time and
lead to a remarkable danger to the whole
world. As of July 14, 2022, more than 559.5
million cases of COVID-19 infection and 6.3
million deaths have been reported worldwide
[1]. Despite more than 3 years, humankind
still suffers from COVID-19. In spite of more
than 3 years, humankind still suffers from
COVID-109.

The COVID-19 pandemic has caused
deteriorations in almost all areas of life all
over the world. After the first case was seen in
Turkey, the Ministry of Health published
safety procedures and issued a call for the
observance of such measures with wearing
face mask, distance and hygiene rules in order
to protect against and reduce the spread of the
virus, which spreads rapidly through
transmission from person to person [2,3].
Previous studies show that public awareness is
important in preventing the spread of
infectious diseases [4,5]. However, it was
seen that these measures alone were not
enough to get rid of the pandemic. Therefore,
vaccines thought to reduce severe illness and
death were developed shortly after the
pandemic.

Education, especially medical education, is
one of the areas negatively affected by the
pandemic. Medical schools were put on hold
during the pandemic and many students
stayed at home. During this period, there was
a shift from traditional forms of classroom
teaching to other forms such as e-learning and
distance learning. The vaccination status of
medical faculty students (MFS), which is
particularly important in medical education,
was one of the issues. It is known that the
most beneficial method for the whole world to
get rid of the negative effects of the pandemic
is vaccination against COVID-19. It is
feasible with vaccination on the return of
medical education and medical faculty
students to normal life [6].

Medical doctors are the professional group
that plays the biggest role in taking social
precautions against infectious diseases,
controlling the spread of epidemics and
developing new treatments for epidemics. In
this context, it is extremely important to
evaluate the approaches of today's MFS to the
pandemic, their awareness of the pandemic,
and to investigate their perspectives on
vaccines, which is the only current treatment
of the epidemic in terms of ensuring the
continuity of public health. We are also
curious about the success rate of distance and
hybrid education models, which were
introduced as a necessity during the epidemic,
and how this will affect human health in the
future.

The aim of this study is to measure the mask,
distance and hygiene awareness of MFS in
Turkey during the COVID-19 pandemic, to
show the factors influencing their trends
towards the COVID-19 vaccine, attitudes,
motives for choice and to present their
perspective on medical education during the
pandemic period.

2.Materials and Methods
2.1.Study Design, Population and Sampling

We conducted a prospective cross-sectional
survey study on mask, distance and hygiene
awareness, COVID-19 vaccination and
method of medical education among Medical
Faculty students in December 2022. The study
population consisted of the medical faculty.
The sample size was calculated using the G
Power 3.1.9.2 program. Based on the
significance level (a=.05), power (1-p=.95)
and effect size (0.35), the minimum number
of samples required for this study was 322.
Our study was designed based on this sample
size. Inclusion criteria for students included
willingness to volunteer for the study.

2.2 . Questionnaire Description

The questionnaire form was developed after a
review of the existing literature. The
guestionnaire consists of three main parts. The
data for the study were collected with this
specification form, the COVID-19 Awareness
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Scale (COVAS), and the overview of vaccines
and method of medical education in the
pandemic [7]. The questionnaire was prepared
in the local language, Turkish. The dependent
variables of the study were attitudes and
knowledge of medical students about COVID-
19 awareness, vaccination and management of
university education.

2.3. COVID-19 Awareness Scale

The scale developed by T Biiyiikbese and T
Dikbas, was used in our study to measure the
awareness of MFS about mask, distance and
hygiene rules in the COVID-19 outbreak [7].
(Supplementary Materials: CoVID-19
Awareness Scale). The scale is a 5-point
Likert type consisting of 3 sub-dimensions:
mask (3 items), distance (6 items), hygiene
(12 items). Answers given were scored as
strongly disagree (1), partially disagree (2),
undecided (3), partially agree (4) and strongly
agree (5). Interpreting the scores, 21-37.8 was
considered as very low awareness, 37.81-
54.81 low awareness, 54.82-71.4 moderate
awareness, 71.41-88.2 high level of awareness
and 88.21-105 very high level of awareness.
From the sub-dimensions; the highest score
that can be obtained for the mask is 15, for
the distance is 30 and for the hygiene is 60.
The high score that can be obtained from the
sub-dimensions of the scale indicates that the
level of awareness for that sub-dimension is
high. The result of the reliability analysis of
the scale shows that the alpha coefficient is
0.99. In the sub-dimensions, alpha values
were calculated as 0.96 for the mask, 0.99 for
the distance, and 0.98 for the hygiene. The
Cronbach alpha coefficient was found to be
0.953 in the study.

2.4. Overview of Vaccines and Method of
Medical Education in the Pandemic

As a data collection tool, a questionnaire
developed by the researchers as a result of
literature review, evaluating information and
thoughts about vaccine, reasons for
vaccination or not, COVID-19 vaccine type,
and  evaluating  university  education
management during the pandemic was used.
The survey (Supplementary  Materials:
Questionnaire) contained 5 questions (Q);
Single-choice questions were presented as A-
B-C-D-E where students were asked to select

one option. All question items investigated 3
areas: general willingness and knowledge
towards vaccination (Q1), general attitude
towards COVID-19 vaccination (Q2-5) and
university education management during the
pandemic (Q6). First, a group of medical
experts provided feedback on the items of the
survey, where it was modified as per their
comments. Next, the modified draft of the
survey went through pilot testing on 40
participants to provide feedback about the
clearness and comprehensibility of the items
of the survey.

3. Data Collection

Data for the study was collected face to face
between September 2022 and October 2022
The research was done in cross-sectional type.
The data collection forms were first applied to
MFS who agreed to participate in the study
via face to face.

3.1. Data Analysis

Statistical analysis was done using computer
software, v.22 (IBM SPSS Corp.; Armonk,
NY, USA), and descriptive statistics were
used for analyzing demographic data. The
Kolmogorov-Smirnov test was used for
determining the distribution pattern of the
data. Independent and paired sample t-tests
were used for the analysis of parametric
variables based on the distribution pattern of
the data. In comparison of more than two
independent groups, One-Way ANOVA and
LSD test for post-Hoc test were used for
normal distributed continuous
data. Correlation analysis was performed via
Pearson’s or Spearman’s correlation analysis
based on the distribution pattern of the data. A
p value lower than 0.05 was considered as
statistically significant.

3.2. Ethical approval, informed consent and
permissions

The study was approved by institutional
review board (Approval identification: 22-3/1)
and the World Medical Association
Declaration of Helsinki guidance was
followed. The questionnaire was terminated
for the participants who did not declare
consent to participate in the study. In addition,
permission was obtained from the scientific
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research platform of the Turkish Ministry of
Health.

4, Results

Total of 322 MFS included study. The mean
age of the students were 20.43 + 2.47 years.
154 (47.8%) of the participants were female
and 168 (52.2%)were male. The arithmetic
mean and standard deviation (SD) awarenes
scale total and of all subdimensions awarenes
scale of participants who were applied the
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50,00
40,00
30,00
20,00
10,00
0,00

Scales (MeanxSD
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COVID-19 awareness scale were calculated
(Figure 1). Total score (79.53+27.45) was
determined as high level of awareness among
the participants. Mean of total score, mask
score, distance score and hygiene score were
found 79.53+£27.45, 9.95+3.99, 18.34+8.58
and 41.25+14.87 respectively. When the total
score, mask score, distance score and hygiene
score were compared between the genders, no
statistically significant difference was found
(p>0.05).

41,25+14,87

|

D

Hygiene

Figure 1. Mean scores of the scales

59 (18.32%) of the participants were 1st
grade, 50 (15.52%) of the participants 2nd
grade, 45 (13.97%) of the participants 3rd
grade, 68 (21.11%) of the participants 4th
grade, 60 (18.63%) of the participants 5th
grade and 40 (12.42%) of the participants 6th
grade. There was statistically significant
differences between 2nd grade and 4th grade
in the mask score, hygiene score and total
score (p=0.03, p=0.006, p=0.01 respectively).

There was no statistically significant
differences between educational grades in the
distance score . 4th grade MFS were found to
be more sensitive to mask, hygiene and total
score awareness than in the 2nd grade.
Statistically, a very strong positive and
significant relationship was found between all
sub-dimensions and between all sub-
dimensions and the total score (p<0.05)
(Table 1).

Table 1. The correlation between mean scores of the scales

COVID-19 Mask- Mask Distance - Mask - Distance Hygiene-
Awareness Scale Distance Hygiene Hygiene Total Total Total

r 0.984 0.995 0.983 0.996 0.992 0.998

p 0.000 0.000 0.000 0.000 0.000 0.000

n 322 322 322 322 322 322

r= Pearson correlation coefficient
Correlation is significant at the 0.01 level
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4.1, General
vaccination

willingness towards

Identifying the overall opinion of MFS about
vaccination, it is seen that 44.72% of the
participants think positively about the
vaccines, 25.15% think that the developed
vaccines are not tested enough, 11.8% think

Table 2. General willingness towards vaccination in Q1

that they can overcome the epidemic without
vaccination, 9.62% find the developed
vaccines dangerous and 8.69% do not believe
in the protective effect of the vaccines. There
was no statistically significant differences
between educational grades and genders in
this question (Q1) (Table 2).

Question Answer

1st
Grade
n=59

Educational Level

2nd 3rd 4th 5th 6th
Grade Grade Grade Grade Grade
n=50 n=45 n=68 n=60 n=40

Q1- Which of the following statements about vaccines is most appropriate for you?

A. | trust the statements made about 20
the vaccines being developed.

B. | think that the vaccines developed 5
do not have a protective effect.

C. Developed vaccines are dangerous. 7

D. | think that the effectiveness of the 22
developed vaccines has not been
adequately tested.

E. | think that | can overcome the 5
epidemic without vaccination.

24 11 41 33 15
5 5 1 7 5
2 7 3 3 9
15 12 22 7 3
4 10 1 10 8

Identifying overall opinion of participants
attitude towards COVID-19 vaccine, it is seen
that 71.73% of them wanted to be completely
vaccinated, 16.78% had the first two
overdoses of vaccines but do not want to be
the third overdose, 5.9% of the participants
are not vaccinated, , 4.41% had the first
overdose of vaccine but they do not want the
second overdose and 2.17% have hesitations

about the vaccine. There was no statistically
significant differences between educational
grades in this question (Q2).

Identifying overall opinion of participants the
COVID-19 vaccine type, it is seen that
84.47% of the participants preferred Biontech
vaccine (MRNA vaccine, Germany), 9%

Turkovac vaccine (Inactivated-dead vaccine,
Turkey), 6.53% Sinovac vaccine (Inactivated-
dead vaccine, People's Republic of China).
There was no statistically significant
differences between educational grades in this
question (Q3).

Identifying overall opinion of participants
reasons for choosing the COVID-19 vaccine
type, 19.56% of the participants believe that
there is sufficient study about the wvaccine,
8.69% trust it because it is a domestic vaccine,
38.5% believe that the protection is high,
6.83% think that the side effects are minimal,
8.69% since only this vaccine will be accepted
on the trips that people plan to go (Biontech),
it was seen that 17.7% preferred it because it
was more effective against new variants.
There was no statistically significant
differences between educational grades in this
guestion (Q4).
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Identifying the overall opinion of participants
reasons for not choosing the COVID-19
vaccine type, 13.97% of the participants
believe that there is not enough study about
the vaccine, 8.38% do not trust because there
is no domestic vaccine, 24.22% do not believe
that the protection is high, 33.22% think that

the side effects are risky, 20.18 % of them
were not preferred because they were not
more effective against new variants. There
was no statistically significant differences
between educational grades in this question
(Q5) (Table 3).

Table 3. General attitude towards COVID-19 vaccination in Q2-4

Question Answer

Educational Level

1st 2nd 3rd 4th 5th 6th
Grade Grade Grade Grade Grade Grade
n=59 n=50 n=45 n=68 n=60 n=40
Q2- What is your attitude on the COVID-19 vaccine?
A. | have not been vaccinated and | do not 2 3 6 1 3 4
want to be.
B. | have doubts about the vaccine; i like to 2 0 1 4 0 0
wait.
C. | had my first overdose, | don't want to be 3 2 3 3 0 0
my second dose.
D. | had the first two overdoses; Now it's my 19 20 2 13 0 0
turn for the 3rd dose of vaccination, but |
don't want to be.
E. | have had all my vaccinations and | will 33 25 33 47 57 36
take the others when necessary.
Q3-Which vaccine would you like/prefer?
A. Turkovac  (Inactivated-dead  vaccine, 3 6 5 4 7 4
Turkey)
B. Biontech (MRNA vaccine, Germany) 50 41 38 59 50 34
C. Sinovac (Inactivated-dead vaccine, People’'s 6 3 2 5 3 2
Republic of China)
Q4- The reason for choosing the vaccine you prefer / want to prefer?
A. | believe that there are enough studies on 3 2 16 19 16 7
the vaccine.
B. I trust it because it is a domestic vaccine 3 6 5 4 7 3
(for Turkovac).
C. Ithink it has high protection. 33 29 12 20 14 17
D. 1think the side effects are minimal. 6 3 2 5 3 3
E. Only this vaccine can be accepted on the 3 3 0 10 10 2
trips | plan to go (for Biontech).
F. | think it is more effective against new 11 7 10 10 10 8

variants.
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Q5- Your reason for not choosing the vaccine that you do not prefer/do not want to prefer?

A. | do not believe that there are sufficient 17
studies on the vaccine.

B. | do not trust them because they are 3
produced in foreign countries.

C. There are people around me who have had 10
COVID even though they have been
vaccinated, | don't think they have any
protection.

D. Frequent side effects such as anaphylaxis 23
and Ml worry me.

E. | think it is not effective against new 6

variants.

3 4 1 15 5
6 5 4 5 4
5 26 17 12 8
18 5 30 18 13
18 5 16 10 10

Identifying the overall opinion of participants
regarding medical education, 56.76% of the
participants wanted face-to-face education,
11.8% wanted hybrid (face-to-face + distance
education) education model, and 30.43%

Table 4. Attitude towards educational models in Q6

wanted to continue distance education. It was
determined that the medical students in the
last 3 years wanted face-to-face education
statistically more than the MFS in the first 3
years (Q6) (p=0.00) (Table 4).

Educational Level

Question Answer 1st 2nd 3rd 4th 5th 6th
Grade Grade Grade Grade Grade Grade
n=59 n=50 n=45 n=68 n=60 n=40

Q6- In your opinion, how should the education method of the university be during the pandemic?

A. | want face-to-face education. 29 22 19 44 39 33
B. | want the implementation of the 11 2 4 10 10 1
blended/hybrid (face-to-face + distance
learning) education model.
C. I want to continue distance education 19 26 22 14 11 6

5. Discussion

This study investigated the factors influencing
COVID-19 awareness, general willingness to
vaccinate, general attitude towards COVID-19

vaccination and the medical education method
of the MFS. The results show that medical
students are aware of the precautions that can
be taken to prevent the disease, and the idea
that these precautions can reduce the spread of
the disease is paramount. The high level of

awareness among medical students about
protection against COVID-19 is important
information in the management of COVID-19
transmission. As the impact of the COVID-19
pandemic, which WHO declared a pandemic
on 11 March 2020 and in which healthcare
workers are at the forefront, continues to

affect our lives, vaccine studies to find
solutions  continue at  full  speed.
Understanding community vaccine

preferences is of great value to public health
officials and policymakers in light of growing
vaccine hesitancy and the accelerated
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development path of the COVID-19 vaccine
[8l.

Studies in the published literature indicate that
students' awareness of COVID-19 varies in
non-medical faculties [9]. This difference may
be related to the professional perspective of
the medical students as future doctors of
medicine. Medical faculty students are
expected to play an important role in raising
public awareness. We see that the grade of
medical students is also an effective
determinant of COVID-19 awareness. Our
study showed that 6th year medical students
had a higher level of awareness because these
students receive intensive practical training.
Awareness of the COVID-19 pandemic
increases with the level of education [10].

A large proportion of participants were aware
and had general knowledge about COVID-19.
About 71% of participants were aware that
COVID-19 is transmitted by close contact.
This finding is lower than that reported in a
study of Jordanian medical students (94.7%)

[11]. Knowledge of the risk of close contact
should be improved, as this may lead medical
students not to consider physical distancing,
thus putting themselves/others at increased
risk of infection. Nevertheless, the majority of
students in our study (91.6%) were aware of
hand hygiene and (87.5%) were aware of
wearing a face mask to protect against
COVID-19. This is higher than that reported
for medical and allied health students in India
(73.1%) [12]. These results highlight the
positive attitude of the study participants
towards COVID-19.

The results of our survey show that the
majority of medical students believe that
vaccines are a useful tool in the prevention of
infectious diseases. The most important
source of opinion on vaccination chosen in
our study was "high protection and side
effects". The majority of participants in our
study (84.47%) chose "Biontech (mMRNA
vaccine, Germany)" as the type of vaccine.
This finding may be due to factors such as the
protection of live vaccines and trust in
German technolo

The results of our survey show that the
majority of medical students believe that
vaccines are a useful tool in the prevention of
infectious diseases. The most important
source of opinion on vaccination chosen in
our study was "high protection and side
effects". The majority of participants in our
study (84.47%) chose "Biontech (MRNA
vaccine, Germany)" as the type of vaccine.
This finding may be due to factors such as the
protection of live vaccines and trust in
German technology. The findings of this
study showed that the attitudes of the
participants towards the education model were
unstable and their concerns continued at many
points. However, students who are above the
4th grade are more willing to face education
model than the others. This may be due to the
fact that above 4 th grade are most of the
education is practical and needs to be face to
face.

In this study showed that medical faculty
students with an awareness of COVID-19 pay
attention to preventative measures such as
mask wearing, distancing, isolation, cleaning,
hygiene and also trust vaccine programs to
stop the spread of the disease. Our study
shows that as medical students' awareness of
COVID-19 increases, their desire to be
vaccinated increases. This result can be
explained by the effectiveness of the activities
carried out regarding the positive results of
vaccination in COVID-19. However, a study
involving healthcare  professionals and
students shows that individuals did not want
to be vaccinated despite their high awareness
[13]. These differences in the results may be
related to the fact that studies were conducted
in different geographic locations.

This study showed that medical students who
were aware of COVID-19 were more likely to
take preventive measures such as wearing
masks, distancing, isolation, cleaning and
hygiene, and were more likely to trust
vaccination programmes to stop the spread of
the disease. Our study shows that as medical
students' awareness of COVID-19 increases,
so does their willingness to be vaccinated.
This can be explained by the effectiveness of
the activities carried out in relation to the
positive results of vaccination in COVID-19.
However, a study of health professionals and
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students shows that, despite their high level of
awareness, individuals did not want to be
vaccinated [13]. These differences in results
may be related to the fact that the studies were
conducted in different geographical locations.

The questionnaire was adapted from other
studies. However, content validation was
carried out to increase the reliability of the
results. It was conducted among medical
students, so the results cannot be extrapolated
to health professionals or the general public.

6. Conclusion

The current global pandemic requires a high
level of awareness of preventive measures.
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Cardiac Involvement in Patients with Behcet’'s Disease: A Retrospective, Single-Center Experience
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Abstract: Behcet’s disease (BD) is well-known with mucocutaneous involvement, whereas the heart may rarely be involved,
predicting morbidity and mortality. In this study, we aimed to reveal the clinical characteristics of cardiac involvement in BD. We
retrospectively screened 800 BD patients diagnosed between 2000 and 2021 for cardiac involvement. 14 patients who met these
criteria were recruited in this study. Demographic information, clinical features, treatment modalities, and prognosis were evaluated.
All patients were male and smokers. The mean age for cardiac involvement was estimated at 32.5 +7,8 years. Cardiac involvement
developed in one-third of the patients before disease diagnosis. Patients were classified into three major groups: 8 of intracardiac
thrombosis (ICT), 2 of coronary artery aneurysms, and 4 of myocardial infarction (MI). The majority of ICT was seen in the right
ventricle (6 out of 8). In all MI cases, the left main coronary artery was totally occluded. Deep vein thrombosis was seen in 57% of
patients. Apart from steroids, cyclophosphamide was the most common preferred agent, used in 9 patients. Azathioprine and
interferon use were seen in 4 cases. Warfarin was used in 10 patients and 4 cases received an antithrombotic agent. Mortality was
seen in 2 cases due to unknown causes. Cardiac involvement is rare, but a serious manifestation of BD. ICT was the most common
type with mostly involved the right heart chambers. Male gender and smoking were found as the most important associated risk
factors in this population.

Keywords: Vaccines Behcet’s disease, cardiac involvement, intracardiac thrombosis, coronary artery aneurysm, myocardial
infarction

Ozet: Behget hastaligmin (BH) mukokutandz tutulumu iyi bilinmektedir, ancak kardiyak tutulum nadirdir ve artmis morbidite ve
mortalite ile iliskilidir. Bu ¢alismada, BH’nin kardiyak tutulumunun klinik 6zelliklerini ortaya koymayi amagladik. 2000-2021
yillar1 arasinda 800 BH tanili hastayr kardiyak tutulum agisindan retrospektif olarak taradik. Bu kriterleri karsilayan 14 hasta
caligmaya dahil edildi. Demografik bilgiler, klinik 6zellikler, tedavi yontemleri ve prognoz degerlendirildi. Hastalarin tamami erkek
ve sigara igiyordu. Kardiyak tutulum igin ortalama yas 32,5+7,8 yil olarak saptandi. Hastalarin tigte birinde hastalik tanis1 konmadan
once kardiyak tutulum gelismisti. Hastalar ii¢ ana gruba ayrildi: 8i intrakardiyak tromboz (IKT), 2’si koroner arter anevrizmas ve
4’{i miyokard infarktiisii (MI). IKT nin gogunlugu sag ventrikiilde idi (6/8). Mi olgularmin tiimiinde sol ana koroner arter tamamen
tikanmigti. Hastalarin %57’sinde derin ven trombozu vardi. Steroidler en sik tercih edilen ajandi. 9 hastada Siklofosfamid 4 hastada
azatioprin ve interferon kullanilmigti. 10 hastaya varfarin ve 4’{ine antitrombotik ilag verildigi goriildi. Mortalite izlenen iki olguda
6liim nedeni bilinmiyordu. Kardiyak tutulum nadir olsa da BH nin ciddi bir tutulum tipidir. Cogunlukla sag kalp bosluklarmda IKT
ile karsimiza ¢iktig1 gozlendi. Erkek cinsiyet ve sigara kullanimi bu popiilasyondaki en 6nemli risk faktorii olarak bulunmustur.
Anahtar Kelimeler: Behget hastaligi, kardiyak tutulum, intrakardiyak tromboz, koroner arter anevrizmasi, miyokardiyal infarktiis.
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1. Introduction

Behcet’s disease (BD) is a type of systemic
vasculitis manifested by mucocutaneous, eye,
neurologic, pulmonary, cardiac, and
gastrointestinal involvement [1]. It s
prevalent along the ‘silk road’ and Turkey is
one of the places where it is seen most
frequently. Cardiovascular involvement is a
relatively rare type of presentation for BD, so
there is limited data about the clinical
spectrum and treatment modalities. While
cardiovascular involvement in BD was
reported in a range between 7 to 46 %, a
cardiac disease without any vascular
involvement is relatively uncommon with an
estimated prevalence of 1 to 6% in the
literature [2-4]. Although rare, cardiac
involvement is associated with an increased
risk of mortality. As BD can affect any type of
vessel as well as the cardiac layers. So, the
spectrum can be \variable; intracardiac
thrombosis (ICT), pericarditis, myocarditis,
endocarditis, coronary arteritis, and valvular
heart disease [3]. As the mortality and
morbidity rates are high in this specific
population, even though no agreement on
treatment has been available, many experts
recommend initiating  cyclophosphamide
(CYCQ) in conjunction with high-dose steroids.
The role of anticoagulation is still debatable
and may complicate high mortality in the
presence of a pulmonary artery aneurysm
(PAA) [5]. Early detection and appropriate
management is may improve the prognosis.

Considering the importance of the life-
threatening  complications  of  cardiac
involvement in BD, herein we present our
experience with the cardiac manifestations of
BD in a single center in Turkey. This article
was previously presented as a meeting
abstract at the 2022 EULAR Conference on
May 2022

2. Materials and Metods
2.1. Patient selection

Records of the 800 patients diagnosed with
BD based on the International Study Group
(ISG) and the International Criteria for
Behget's Disease (ICBD) criteria were
retrospectively evaluated [6,7]. BD patients

with cardiac involvement are defined as
having  pericarditis, myocarditis, ICT,
myocardial infarction (MI), and coronary
artery aneurysm (CAA) [4].

Cardiac involvement diagnosis was based on
clinical examination and imaging techniques
including transthoracic echocardiography,
transesophageal echocardiography, computed

tomography angiography,
electrocardiography, and coronary
angiography. Screening  for  cardiac

involvement was performed in symptomatic
patients only. Finally, 14 patients who have
diagnosed with BD related cardiac
involvement and 14 age and sex matched BD
patients with mucocutaneous involvement
were included in the study as control group.
Demographic information (age, gender,
smoking history), clinical manifestations of
BD, treatment modalities, and long-term
outcome measures were obtained from
hospital records. The study was approved by
the Local Ethics Committee on 09/11/2021
with decision number 08.

2.2. Statistical analysis

Continuous data are given as mean =+ standard
deviation, median (Q1-Q3). Categorical data
are given as percentage (%). Shapiro Wilk's
test was used to investigate the
appropriateness of the data to normal
distribution. The Mann-Whitney U test was
used for the two groups to non-normal
distribution. Pearson's chi-square and Fisher
Exact chi-square analysis were used in the
analysis of the cross tables. IBM SPSS
Statistics 21.0 (IBM Corp. Released 2012.
IBM SPSS Statistics for Windows, Version
21.0. Armonk, NY: IBM Corp.) was used in
the implementation of the analyzes. A p value
of <0.05 was considered as a criterion for
statistical significance.

3. Results

Fourteen BD patients with cardiovascular
involvement were included in the study. All
patients were male and smokers (Table 1). All
patients had a history of oral ulcer (%2100), 9
had a genital ulcer (%64), 8 had
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osteofolliculitis (%57), 6 had erythema
nodosum (%43), 3 had uveitis (%21,4).
Pathergy test was positive in 8 patients
(%57,1). The mean age at the time of the
cardiac event was 32,5 +7,8years. The cardiac
event was detected before BD diagnosis in 3
patients, simultaneously with BD in 3
patients, and after BD diagnosis in 8 patients.
In those, the mean estimated duration was 4,6
years between cardiac involvement and BD
diagnosis. MI developed in 3 patients who
developed cardiac involvement before the
diagnosis of BD and were referred to the
rheumatology department from the cardiology
department due to the presence of
mucocutaneous findings. The cardiac event
was thought to be related to BD since there
were mucocutaneous findings before MI and
there was no cardiac risk factor other than
smoking. ICT, right CAA, and MI were seen
in 8 (57%), 2 (14%), and 4 (29%) of patients,
respectively. ICT was located in the right
heart chambers in all patients (6 in the
ventricle and 2 in the atrium). All patients
with MI had total occlusion in the left main
coronary artery. Deep vein thrombosis (DVT)
was seen in 57.1% (n: 8) of all cases; 3
simultaneously, 2 before, and 3 after cardiac
involvement. Of the 8 patients with DVT, 3
had ICT concurrently.

Among the ICT population, a combination of
cyclophosphamide (CYC) and corticosteroids
was preferred in 7 cases, whereas
corticosteroid monotherapy was used in one
patient who had been followed by another

clinic. Three patients with MI received
azathioprine (AZA) and corticosteroid, while
one case was followed only by an anti-
thrombotic agent without immunosuppressive
treatment after coronary stent placement. All
CAA patients were treated with CYC and
steroids. AZA was administered as
maintenance in all patients receiving CYC.
Seven patients with ICT, 2 with MI, and 1
with CAA received warfarin. MI developed
in one patient while receiving AZA treatment.
Furthermore, ICT developed in two patients
receiving colchicine for mucocutaneous
lesions. Pulmonary involvement developed in
4 patients (3 with pulmonary thrombosis, 1
with PAA), all in those with ICT. Complete
disappearance of thrombus on
echocardiography was observed in duration
between 3 to 26 months (mean 9,8 months) in
all patients with ICT after treatment. 9
patients are still on follow-up, 3 were lost in
follow up and 2 died due to other reasons
(Table 2). Clinical features of BD patients
with cardiac involvement were compared with
14 age and sex-matched BD patients with
mucocutaneous involvement. BD patients
with and without cardiac involvement did not
show differences in terms of genital ulcer,
osteofolliculitis, erythema nodosum, HLA B5
positivity and duration of disease. Pathergy
test was performed in 8 of the BD patients
with cardiac involvement and all were
positive, whereas it was performed in 10 of
the BD patients with mucocutaneous
involvement and 4 were positive (p:0.013).

Table 1. Demographic and clinical characteristics of 14 BD patients with cardiac involvement

Demographic features n (%)
Age, years (mean + SD) 325+£7.8
Diagnosis age, years (mean + SD) 30+7
Gender, male 14 (100)
Smoking history 14 (100)
Clinical features n (%)
Oral ulcer 14 (100)
Genital ulcer 9 (64.2)
Osteofolliculitis 8 (57.1)
Erythema nodosum 6 (43)
Uveitis 3(21.4)
Pathergy positivity 8 (57.1)
Vascular involvement 11 (78.5)
DVT 8 (57.1)
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- Pulmonary involvement

- Pulmonary artery aneurysm
CNS involvement
GIS involvement

4 (28.5)
1(7.1)

2(14.3)
3(21.4)

DVT: deep vein thrombosis, CNS: central nervous system, GIS: gastrointestinal system, N: number, SD: standart deviation, BD:

Behcet'’s disease

Table 2. Types of cardiac involvement, treatment choices, and prognosis

Type of cardiac involvement n (%)
Intracardiac thrombosis 8 (57.1)
RV 6

RA 2
Coronary artery aneurysm 2(14.3)
Myocardial infarction 4 (28.6)
Treatment n (%)
Steroid 14 (100)
Cyclophosphamide 9 (64,2)
Azathioprine 3(21.-4)
Anticoagulation 10 (71.4)
Antithrombotic 4 (28.6)
Prognosis n (%)
On follow-up 9 (64.2)
Lost follow up 3(21.4)
Mortality 2 (14.3)

RV: right ventricle, RA: right atrium,

Table 3. Comparison of clinical characteristics of BD patients with and without cardiac (mucocutaneous)

involvement

BD patients with isolated EaDrdi;)?tlents with

mucocutaneous involvement . P value

n (%) involvement

n (%)

Genital ulcer, 11 (78.6) 9 (64.3) 0.678**
Osteofolliculitis 13 (92.9) 8 (57.1) 0.077**
Erythema nodosum 10 (71.4) 6 (42.9) 0.127*
Pathergy positivity 4 (40.0) 8 (100.0) 0.013**
HLA-B51 positivity 4 (50.0) 1 (100.0) 1.000**
Age (mean £ SD) 42.14+13.13 47.14 +£10.44 0.401***
Disease duration, years (mean + SD) 13.21 £ 9.48 16.29 £ 6.99 0.178***

N: number, SD: standart deviation, BD: Behcet’s disease
*Pearson Chi-Square Test

**Fisher Exact Test

*** Mann Whitney U Test

4. Discussion

In the current study, there were 14 BD
patients with cardiac involvement out of 800
BD patients (1,75%). All patients were male
and smokers. ICT was the most common
cardiac manifestation. Despite its reported low
prevalence rates (1-6%) in the literature,
cardiac involvement might be observed as
high as 16,5% according to post-mortem
studies in BD patients [2-4,8]. In the current
study, the frequency of cardiac involvement
was 1,75%, consistent with previously
published data.

It is well known that major organ involvement
such as eye, pulmonary, and central nervous
system predominantly affects the male
population in BD [9]. Similarly, all patients
with cardiac involvement in the study group
were male. Several literature data have shown
that cardiac involvement is associated with
DVT, PAA, and thrombosis of superior and/or
inferior caval veins [3,4,9]. Accordingly,
vascular involvement was present in 78,5% of
our cases, with DVT being the most common
(57,1%). Three of the patients had DVT
concurrently with ICT. Even though
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thromboembolism is not an expected
complication in BD, similar data was
observed in BD patients with pulmonary
involvement [10]. Of course, this mustn’t
make us think about embolism but have to be
vigilant about another thrombosis meanwhile.
So, BD patients with DVT must be evaluated
for thrombosis located on another side.

BD may involve the heart with variable
spectrums. Our study findings have shown
that cardiac involvement can be classified into
3 major groups: ICT, MI, and CAA.
According to the literature, pericarditis is the
most common type of cardiac involvement in
BD [3,4,11]. None of the patients had
pericarditis among the study population. This
finding might be explained by several reasons:
not performing routine echocardiography in
asymptomatic patients, the possible effect of
colchicine in masking pericarditis symptoms,
and the asymptomatic course in some patients.
Besides, endocardial involvement, aortic and
mitral valve insufficiencies are other reported
types of cardiac manifestations [3,12]. No
endocardial involvement was seen in our
study population. In our country, rheumatic
valve disease is still the leading cause of
cardiac valve disease in adult population,
especially the elderly. Of note, we excluded
the cardiac valve pathologies because it would
be difficult and very speculative to attribute
them to BD.

ICT in BD is a rare but serious involvement.
In large series, its prevalence has been
estimated to be approximately 1% among all
BD patients [3,4,13]. Also, it may sometimes
be the presenting or preceding manifestation
of the disease [13]. In our study, the
prevalence was found similar to the literature
and ICT was the presenting feature in 3
patients. Almost always ICT originated in the
right ventricle whereas left-sided involvement
might rarely occur [3,13,14]. Similar to the
literature, all ICT cases were seen in the right
heart chambers in the study population. From
this point of view, a thrombus formation
(sometimes it is misdiagnosed as a mass) in
the right ventricle (Figure 1, 2) when
presenting in a young male should raise
suspicion of BD diagnosis. Due to the
increased co-existence between ICT and
pulmonary arterial involvement in many

observational  studies, it has been
hypothesized that thrombus formation in the
right heart chambers may be the main source
of in-situ thrombosis of the pulmonary artery
[9,15]. However, it was unable to prove this in
the post-mortem series [8]. Pulmonary arterial
involvement was seen in 4 out of 8 ICT
patients in the study. Thus, in case of a
thrombus formation in the right heart
chambers of a young male, an extensive
radiologic examination should be performed
whether pulmonary involvement is
accompanying.

Coronary artery involvement in BD may
present with clinical manifestations of silent
ischemia, stable angina pectoris, or
myocardial infarction [16-18], typically in the
form of stenosis, occlusion, or aneurysm
formation [19]. The prevalence of coronary
artery disease (CAD) in BD has been
previously reported between 1 to 4% in the
literature [3,11,19]. We have found the
cumulative frequency of MI and CAA as
0,75%, with all CAA cases involving the right
system. The slightly low rate of CAD may be
the result of the relatively small number of the
study group.

Due to its rarity and lack of prospective
evidence, treatment is generally based on
experts’ recommendations from a series of
vascular involvement. Management consists
of steroids in conjunction with CYC, AZA,
and infliximab. All patients with CAA
received CYC, followed by AZA maintenance
in terms of a life-threatening complication.
Anticoagulation is still an area of debate in
BD. Although anticoagulation therapy alone
has not been shown to prevent the
development of venous thrombosis [20], Geri
et al, revealed the benefit of anticoagulation in
patients with ICT [3]. Furthermore, in a
retrospective study, adding
immunosuppression decreased the relapse of
thrombosis fourfold in these patients [21]. In
light of this information, a combination of
immunosuppression with anticoagulation in
the case of BD patients with cardiac
thrombosis is generally recommended due to
relatively increased complete remission rates
that have Dbeen shown in previous
observational studies. In our study population,
13 out of 14 cases successfully received either
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anticoagulation or antithrombotic (10 and 4),
without any complications and the mortality
rate in our group was lower than in the
literature. This may be explained by the
treatment approach including combination
regimens.

Clinical characteristics of BD patients with
cardiac involvement were compared with
patients with mucocutaneous involvement.
There was no difference in terms of genital
ulcer, osteofolliculitis, erythema nodosum
development, HLA B5 positivity, age, and
duration of disease. But the pathergy test was
positive in all applicants. Based on the
literature, this may be explained in two
ways;1. Assar et al reported that pathergy was
positive mostly in males, whereas all our
patients were male, 2. Pathergy positivity is
more common in BD patients with vascular
involvement [22,23].

Our study has some limitations. Retrospective
design causing loss of data during follow-up
and the small number of patients recruited in
this study are major limitations. The potential
impact of risk factors for cardiovascular
disease other than smoking could not be
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Pulmonary Metastasectomy; Analyse and Clinical Overview of 20 Patients
Pulmoner Metastazektomi; 20 Hastanin Analizi ve Klinik Degerlendirmesi
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Abstract: It has been revealed that metastasectomy surgery performed on patients whose primary tumor is under control and who
have only lung metastases can show better survival after complete surgical resection compared to cases with multiple organ
metastases. In our study, we retrospectively shared our experience with metastasectomies and their impact on survival. In our clinic,
20 patients (12 men, 8 women; average age 49 years) who were operated on due to metastasis detected in the lung between 2010 and
2020 were retrospectively examined. Patients were determined according to age, gender, primary tumor pathology, disease-free
time, radiologically and surgically. It was evaluated according to the number of metastatic lesions detected, the type of operation
and the follow-up period. Respiratory function tests were performed on all patients. Patients with isolated pulmonary lesions whose
primary tumors were under control underwent resection if their cardiopulmonary status was suitable for resection. Three of the
twenty patients underwent video-assisted thoracoscopic surgery (VATS), and the other 17 patients underwent open thoracotomy, for
a total of 28 metastasectomy operations. While the number of nodules detected before the operation was 39, a total of 51 nodules
were excised during the operation. No major complications were observed. While 9 of our patients died due to widespread
metastases within the 5-year postoperative period, 11 patients are being followed up disease-free without pulmonary metastases. It is
known that metastasectomy positively affects survival in cases with isolated pulmonary metastases whose primary tumor is under
control. The possibility of missing radiological findings when evaluating the number of nodules still makes the importance of open
surgical treatment and digital palpation current in metastasectomy.

Keywords: Pulmonary, Metastasectomy, Thoracotomy

Ozet: Primer tiimorii kontrol altinda olan ve sadece akciger metastaz1 bulunan hastalarda yapilan metastazektomi ameliyatinin
birden fazla organ metastaz1 olan olgularla karsilastirildiginda komplet cerrahi rezeksiyon sonrasinda daha iyi sagkalim
gosterebildikleri ortaya konulmustur. Calismamizda, retrospektif olarak metastazektomileri ve sagkalima etkisi ile ilgili
deneyimimizi paylastik.Klinigimizde, 2010 ile 2020 yillar1 arasinda akcigerde saptanan metastaz nedeni ile opere edilmis 20 hasta
(12 erkek, 8 kadin ;ortalama yas 49) ,retrospektif olarak incelendi.Hastalar yas, cinsiyet, primer timor patolojisi,hastaliksiz gegen
stire,radyolojik ve cerrahi olarak tespit edilen metastatik lezyon sayisi, operasyon sekli ve takip siireci ile degerlendirildi.. Tim
hastalara solunum fonksiyon testleri incelemesi yapildi. Primer tiimérleri kontrol altinda olan izole pulmoner lezyonlar1 mevcut
hastalarin kardiyopulmoner durumu yapilacak rezeksiyona uygun ise rezeksiyon uygulandi. Yirmi hastanin 3 * {ine video yardimh
torakoskopik cerrahi(VATS) ile, diger 17 hastaya acik torakotomi ile toplamda 28 metastazektomi operasyonu uygulandi.
Operasyon oncesi saptanan nodiil sayisi 39 iken, operasyonla toplamda 51 adet nodiil eksize edildi. Major komplikasyon goriilmedi.
9 hastamiz postoperatif 5 yillik siiregleri i¢inde yaygin metastazlar ile kaybedilirken, 11 hasta pulmoner metastaz olmaksizin
hastaliksiz takip edilmektedirler. Primer timorii kontrol altinda olan izole pulmoner metastazli olgularda metastazektominin
sagkalimi olumlu yonde etkiledigi bilinmektedir. Nodiillerin say: olarak degerlendiriminde radyolojik bulgu olarak da atlanma
olasiligi, yapilacak metastazektomide agik cerrahi tedavi ve digital palpasyonun énemini halen giincel kilmaktadir.
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1. Introduction

Tumor cells originating from body tissue of
malignant character can be able to make
metastasis despite treatment. In autopsy
studies, one-third of deaths were observed due
to cancer. One of them was shown to have
lung metastasis and in some of them, only
lung metastases were detected (1).Distant
organ metastases detected in the lung are less
than 5% of lung cancers. Isolated lung
metastases, as opposed to systemic metastases
does not mean that the primary disease is
always systemic and out of control. Patients
with isolated lung metastases organ respond
significantly better to local and systemic
treatment when compared cases with
metastases to more than one. Five-year
follow-up after pulmonary metastasectomy in
patients, survival rate is between 20-40%
(2,3). However, studies have reported that
metastasectomy has a positive effect on
survival and various prognostic factors have
been examined. In this study, when the
primary tumor is under control, the positive
effect on  survival of  pulmonary
metastasectomy is achieved in our clinical
experience.

2. Materials and Methods

A total of 20 patients were diagnosed in our
clinic between 2010 and 2020 retrospectively.
Patients' age, gender, primary malignancy,
disease-free period, number of lung metastasis
detected in preoperative thorax CT, if re-
metastasectomy was performed, when and
whether patients received chemotherapy (CT)
before and after the operation is investigated.
If the primary malignancies of all patients
have been surgically resected before, in
addition to whether the tumor is under control
or not; necessary scans were performed to
show that there was no metastasis in other
organs. The number of detectable metastases
was recorded. Pulmonary function test and
echocardiography are performed on all
patients to determine  whether their
cardiopulmonary reserves are sufficient, and
relevant tests are performed on those with
additional diseases. Related departments were
consulted. Metastatic lesions that have been
surgically excised and their number and
location were also noted. Video-assisted

thoracoscopic surgery for lesions (VATS) was
performed by thoracotomy except 3 patients.
Detected metastases are removed by cautery
and/orwas resected appropriately with the
help of linear stapler, with at least 1 cm of
safe benign margin at the time of resection.
Parenchymal damage in patients causes air
leaks were repaired with 3/0 Vicryl sutures in
order to prevent it. In conjunction with
Medical Oncology in the postoperative period
Median follow-up period of patients were
followed up. And new metastases and survival
was recorded.

3. Results

12 of 20 patients who underwent a total of 28
operations were male (60%), 8 female (40%),
median age was found to be 49 (23-67 years).

Primary pathologies; colon carcinoma in 9
cases (45%), germ cell tumor in 4 cases
(20%), larynx ca in 2 cases (10%), sarcoma in
5 patients (25%) are detected. The cases were
examined 3 weeks after primary malignancy
resection for periods ranging from 1 month to
120 months (median 50 months). were taken
into operation for detected metastases. Single
surgical intervention was performed in 12
(60%) of the cases, and two-stage surgical
intervention was performed in 8 (40 %) of the
cases. Seventeen of the patients (85%) were
performed posterolateral thoracotomy. Three
of the patients ( 15%) were performed Video
Assisted Thoracic Surgery (VATS) due to the
detected single nodule peripherally. The exact
number of metastases reported by CT before
the operation was 39, a total of 51 nodules
were excised with the operations.

Distribution of metastases are found as: 20%
upper left, 30% leftlower, 10% right upper
lobe, 10% right middle lobe, 30% right lower
lobe. Number of resected metastases 1-5
(median: 3) in all cases. All primary
malignancies  had  previous  surgery.
Metastasectomy was performed with intact
surgical margins in all cases. One patient
underwent left lower lobectomy with Ewing
sarcom because of inferior pulmonary vein
and superior segmental pulmonary artery
involvement. One patient with colon
carcinoma metastases was performed right
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lower segmentectomy due to the nodule was
not palpable in the lung parenchyma;
therefore to perform complete excision of the

metastases, we performed right lower
segmentectomy to the detected
hypermetabolic ground glass area
Pneumonectomy was not  performed.

Prolonged air leakage is developed in 2 cases
(10%) . Median length of stay of patients is 6

days and no mortality detected in
postoperative period. 9 of our patients died
due to widespread metastases within the 5-
year postoperative period, 11 patients are
being followed up disease-free without
pulmonary metastases.

Figure 1. Computed tomography image of germ cell tumor metastasis

Figure 2. Computed tomography image of sarcoma metastasis
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Figure 3. Computed tomography image of colon carcinoma metastasis

Figure 4. Computed tomography image of larynx carcinoma metastasis

4. Discussion

Malignant tumors arising in any system tend
to spread according to the degree of
differentiation. Primary foci can be removed
locally by surgery or radiotherapy. Can be
controlled, but systemic metastasis may occur.
In this case, treatment is much more difficult.
Systemic metastases are usually treated with
chemotherapy or, in some cases, radiotherapy
(RT). Lung is the most common metastasis of
many malignant tumors. Especially urogenital

malignancies, colorectal carcinomas and
Sarcomas most commonly metastasize to the
lung(4,5). The most important factor

determining survival after metastasectomy
criteria, as well as the histology of the primary
tumor, localization and number of metastases,
disease-free  duration, whether complete
resection can be performed or not, tumor
doubling time, patient's immune status, age,
gender and other treatments received. These
factors, complete resection, disease-free long
period of time and the number of metastases
are single or low blood pressure has a positive
effect on prognosis reported. Mortality of the
surgical intervention performed is below 2%
and can be applied safely and potential cure
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with surgical treatment in selected patient
groups. To achieve the best survival rates the
primary focus should be kept under control in
the selection of patients(6). The patient's
postoperative pulmonary reserve should be
sufficient and complete. All metastatic lesions
presented on CT examination can be detected
to is very important for planning the surgery
type.. But with CT detection of lesions, their
location or size can be found different during
the surgery.. Most researcher in lung
metastasectomy  surgery,  comprehensive
manual  examination of the  lung
intraoperatively detects sometimes more
lesions than that detected radiologically in the
preoperative period. They reported as they
resected a higher number of metastatic lesions
reports (7, 8). Mineo et al. (9) reported 22%
more than what was detected in the
preoperative CT examination. In our study,
preoperative evaluation of 20 patients with
pulmonary metastases were reported as 39
(76%) metastatic lesions on CT examination
but 51 metastatic lesions were excised. It
indicates that some lesions may be missed
during the scanning examination.
Approaching patients with thoracotomy has
been recommended by many authors in order
to palpate the number and the border of the
lesions. We approached 17 cases except 3
cases through thoracotomy. VATS was used
in 3 patients with a peripheral lesion of 1 cm
in diameter and limited pulmonary functions.

Applying surgical treatment and post-
treatment in order to obtain the best survival
rates, some criteria should be taken into
account in the selection of patients.

It is reported (10,11,12) and according to
these criteria;

* Primary focus is under control
* Absence of extrathoracic tumor spread

+ The patient's postoperative pulmonary
reserve is sufficient

» All metastatic foci are resectable

* The appropriate pulmonary reserve for the
postoperative period must be known in
advance.

* Other indications and purpose for partial or
complete resection;

« Diagnostic requirement

e Removal of all residual nodules after
chemotherapy

* Providing the necessary tissue for tumor
markers or immunohistochemical study

e Tumor burden was not reduced

Different  types  of  resection  for
metastasectomy is recommended and used.
Metastatic nodiile wedge resection with
surrounding healthy tissue removal with
cautery, laser or stapler is most preferred. The
metastatic mass is completely and from the
lung parenchyma in the least possible amount
should be removed by taking into account the
appropriate surgical margins.

Preventive resection should be attempted as
much as possible, the most frequently used
method in our series is lineer stapler wedge
resection with intact margins of the lesion. To
make the complete resection of the lesions, we
performed lobectomy in 1 case and
segmentectomy in 1 case in our series.

5. Conclusion

As a result primary tumor under control of
elsewhere no metastases detected, and
respiratory functions are adequate, the chance
of metastasectomy considering positive effect
on survival should be given. Although Thorax
CT is a sensitive method for detecting
sensitivity is limited and we should keep in
mind that a large number of metastases can be
detected. Surgery should be well planned and
the possibility of missing radiological findings
when evaluating the number of nodules still
makes the importance of open surgical
treatment and digital palpation current in
metastasectomy.

We evaluated in our clinic and performed
pulmonary metastasectomy included in the
study patient with appropriate surgical
indications due to the small number of
patients and the primary heterogeneous
structure of pathologies. Although it gives a
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positive signal in showing the results, to make
an objective assessment in all aspects large
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Research Article / Arastirma Makalesi
intensif Tedaviye Uygun Olmayan Akut Myeloid Lésemi Hastalarinda Hipometilleyici Ajan Venetoklaks
Kombinasyonu Sonuglarinin Degerlendirilmesi
Evaluation Of Hypomethylating Agent Venetoclax Combination In Patients With Acute Myeloid Leukaemia
Ineligible For Intensive Treatment

Tugcan Alp Kirkizlar, Ahmet Muzaffer Demir

Trakya Universitesi Tip Fakiiltesi, i¢ Hastaliklar1 Anabilim Dali, Hematoloji Bilim Dali, Edirne, Tiirkiye

Ozet: Ortanca tan1 yas: 68 olan akut myeloid 16semide (AML) intensif tedavi aday: olamayan ileri yas grubunda sagkalim siiresi
belirgin olarak disiiktiir. Giniimiizde bu hasta grubu i¢in standart tedavi haline gelen hipometilleyici ajan-venetoklaks (HMA-V)
kombinasyonuyla sagkalim siiresi ve yasam Kalitesi artmistir. Biz de merkezimizde intensif tedaviye uygun olmayan AML hasta
grubunda HMA-V kombinasyon tedavisi sonuglarini incelemeyi amagladik. Calismaya dahil edilen 37 hastanin ortanca yasi 70.2 yil
ve %51.4” i kadm idi. Hastalarm %73 de novo 16semi olup 4 hasta niiks, 1 hasta azasitidin sonrasi refrakter hastalikti. Remisyon
saglanan 2 hastaya intensif tedavi intoleransi/yan etkisi nedeniyle HMA-V kombinasyonu verildi. Azasitidin kullanim oran1 %78.6
idi. Ortanca kurs sayisi 3 idi. 1. veya 2. kurs sonunda kemik iligi degerlendirmesinde remisyon orani %51.4 olarak bulundu.
Ortalama izlem siiresi 11.9 ay olup hastalarin %56.75°i hayatin1 kaybetti. Sagkalim analizlerinde ortalama ve ortanca yasam siireleri
18 ve 13 ay olarak saptandi. Ortalama yasam siireleri remisyon saglananlarda, saglanamayanlarda ve degerlendirilemeyenlerde
sirastyla 27.1, 4.1 ay ve ve 7.5 ay idi ve gruplar arasinda anlaml farklilik saptand: (p <0.001). Azasitidin ile ortalama ve ortanca
yasam siireleri 22.03 ve 23 ay iken, desitabin ile bu siireler sirasiyla 3.87 ve 3 ay idi ve belirgin istatiksel farklilik mevcuttu (p
<0.001). Cox regresyon multivariate analizinde mortalite iizerinde etkili tek faktor 1./2. siklus sonu degerlendirmesinde remisyonda
olmamak olarak bulundu (p 0.004). Sonug olarak, merkezimizin sagkalim ve remisyon oranlari gercek yagsam ¢aligmalariyla benzer
olarak bulunmustur.

Anahtar Kelimeler: Akut Myeloid Losemi, Azasitidin, Desitabin, Venetoklaks

Abstract: In acute myeloid leukaemia (AML), which the median age at diagnosis is 68 years, survival is significantly lower in the
elderly group who are ineligible for intensive treatment. Survival and quality of life have been improved with the combination of the
hypomethylating agent venetoclax (HMA-V), which has become the standard of care for this group of patients. We aimed to
evaluate the results of HMA-V combination therapy in the group of AML patients who are ineligible for intensive treatment at our
centre. The median age of the 37 patients included in the study was 70.2 years, and 51.4% were women. 73% of the patients were de
novo leukemia while 4 patients were relapse and 1 was refractory disease. The HMA-V combination was given 2 patients who were
in remission due to intolerance/side effects of intensive treatment. Azacitidine usage rate was 78.6%. The median number of course
was 3. The remission rate was found to be 51.4% in bone marrow evaluation at the end of the 1st/2nd course. The mean follow-up
was 11.9 months and 56.75% of patients died. Mean survival was 27.1, 4.1 and 7.5 months for those who achieved remission, those
who did not achieve remission and those who could not be assessed, respectively, with a significant difference between groups (p
<0.001). While mean and median survival with azacitidine were 22.03 and 23 months, with decitabine 3.87 and 3 months
respectively, there was a significant statistical difference (p<0.001). In multivariate Cox regression analysis, the only factor
influencing mortality was not being in remission at the end of 1st/2nd cycle assessment. In conclusion, the survival and remission
rates seen in our center are found to be similar to real-world studies.
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1. Giris

Akut myeloid losemi (AML) kromozomal
translokasyonlar ve genetik mutasyonlar
yoluyla klonal ozellik kazanan myeloid
progenitor hiicrelerin kontrolsiiz ¢ogalmasi ve
farklilagsmast ile meydana gelen koti
prognozlu ¢ok heterojen bir hastaliktir. Bu
klonal myeloid blast hiicreleri kemik iligi
basta olmak {izere periferik kan ve diger
dokularda infiltrasyon yapmaktadir.
AML’lerin yaklasik %30’u sekonder olarak
myelodisplastik sendrom gibi bir hematolojik
hastaliga veya kemoterapi / radyoterapi gibi
tedaviye bagli olarak gelisebilir. Bu durumda
sekonder AML olarak tanimlanir ve 6zellikle
daha kotii prognoza sahiptir. AML her yasta
goriilebilmekle birlikte yagla sikligi artmakta
olup ortanca tani yas1 68’dir (1-3). Hastaligin
goriilme yasinin prognoz ile iligkisi olmakla
birlikte 65 yas ve iistii tam1 alan hasta
grubunda 5-yillik toplam sagkalim %10’un
altindadir (4). Performans durumu uygun,
geng hasta grubunda genellikle tedavi standart
olarak intensif indiiksiyon kemoterapisi olarak
antrasiklin ve sitarabin kombinasyonu (3+7
protokolii), yiiksek/orta doz sitarabin ile
pekistirme ve allojeneik hematopoetik kok
hiicre naklinden olusmaktadir. Ancak ortanca
tan1 yast 68 olan bu hastalikta yas, mevcut
komorbiditeler ve performans durumu
standart tedavi acisindan engeller
olusturmaktadir (5). Intensif kemoterapiye
uygun olmayan bu hasta grubunda azasitidin
ve desitabin gibi hipometilleyici ajanlarin
(HMA) kullamma girmesi ile toplam
sagkalimda 7-10 ay diizeyinde sinirh
faydalarina ragmen en iyi tedavi secenegi
olarak degerlendirildiler (6). Ancak hedefe
yonelik gelistirilen selektif B-hiicre lenfoma-2
(BCL-2) inhibitorii olan  venetoklaksin
AML’de kullanimi ile sonuglarin  hem
remisyon hem de toplam sagkalim ydniinden
olumlu olmasi iizerine HMA veya diisiik doz
sitarabin ile kombine olarak hizlandirilmig
Food and Drug Association (FDA) onamini
2018 yilinda almustir. VIALE-A ¢alismasiyla
birlikte de venetoklaksin azasitidin ile
kombinasyonuyla bilesik tam yanit oranlarinin
%60’1n lizerine ¢ikmasi ve ortanca sagkalimin
14.7 ay olarak saptanmasi lizerine FDA’den
tam onay alinmistir (7). Bu gelismelerle
birlikte  giinimiizde @ AML’de  intensif
kemoterapi adayr olmayan ileri yas,

komorbidite yiikii olan ve performans durumu
diisiik olan hasta grubunda HMA venetoklaks
kombinasyonu standart tedavi yaklagimi
olarak yerini almistir (4).

Son zamanlarda yapilan bazi calismalarda
hipometilleyici ajan venetoklaks
kombinasyonunda venetoklaksin onay aldig
calismanin altinda kalan ortanca 12.3 ay ile
8.1 ay arasinda degisen sagkalim sonuglari
bildirilmistir (8, 9). Biz de c¢aligmamizla
merkezimizde uygulanan intensif tedavi aday1
olmayan AML hasta grubumuzda
hipometilleyici ajan venetoklaks kombinasyon
tedavisinin gergcek yasam sonuglarini sunmay1
amacladik.

2. Gereg¢ ve Yontem

Ocak 2019 ve Eyliil 2023 tarihleri arasinda

akut myeloid 16semi tamisiyla intensif
kemoterapiye uygun olarak
degerlendirilmeyerek en az bir kurs

hipometilleyici ajan-venetoklaks
kombinasyon tedavisi alan erigkin 37 ardisik
hasta calismaya dahil edildi. Trakya
Universitesi Girisimsel Olmayan Bilimsel
Arastirmalar Etik Kurulu (TUTF-GOBAEK
2023/395) tarafindan etik kurul onami alinan
bu retrospektif calismada hastalarin verileri
medikal dosyalar1 ve elektronik dosyalarindan
toplandi. Hastalarin demografik, 6zge¢mis,
tani, kemik iligi degerlendirme, genetik
analiz, hastalik degerlendirme sonuglar1 ve
izlem siirecleri ile ilgili veriler elde edildi.
Charlson  komorbidite  indeksi  (CCI)
hesapland: (10). Diinya Saglik Orgiitii (DSO)
2016 siniflandirmasina goére AML tanisi
belirlenerek genetik olarak eksikliklerden
otlirli anamnez ve kemik iligi bulgulari 6n
planda tutularak de novo veya sekonder
losemi olarak da myelodisplastik sendrom
iliskili AML ve myeloproliferatif hastalik
blastik doniisiim dagilimlar1 belirlendi (11).
Genetik analizler konvansiyonel sitogenetik
analiz, floresan in situ hibridizasyon (FISH),
polimeraz zincir reaksiyonu (PCR) ve yeni
nesil dizileme (NGS) yontemleriyle tani
aninda miimkiin olan hastalara yapildi.
Floresen in-situ  hibridizasyon  (FISH)
analizinde; interfaz ¢ekirdegi eldesi ile birlikte
PML/RARA t (15;17) (g22g21), AML1/ETO
t (8;21)(922;,922.3), CBFB (CBFB)/MYH11,
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inv(16)(p13.11922.1),

5p15.31/EGR1(5031.1), 7922.1/7931,
200912/MYBL2(20913.12), MLL(11g23),
P53(17p13.1)/CEP17 kromozom bolgeleri
calisildi.  Real time polimeraz  zincir
reaksiyonu (RT-PCR) ile ber 1/2/3 t (15;17),
RUNX1-RUNX1T1 t (8;21), CBFb-MYH11A
(inv 16), NPM1 mutA c¢alisildi. Yeni nesil
dizileme yontemi (NGS) ile yapilan molekiiler
genetik incelemeler kemik iligi
aspirasyonundan  QIAct myeloid panel
kullanilarak CSF3R, MPL, SF3B1, IDH-1,
KIT, TET2, NPM1, EZH2, JAK2, CBL,
KRAS, SH2B3, TP53, SRSF2, SETBPI,
CALR, CEBPA, ASXL1, U2AF1, ZRSR2
genleri incelendi. Hastalarin 1. veya 2. kurs
sonunda kemik iligi incelemeleri ile tedavi
cevabi belirlendi. Tedavi cevabi
degerlendirmesinde kemik iligi aspirasyon
morfolojik degerlendirmesinde <%35 blast ve
Auer rod yoklugu durumunda ‘remisyon’
olarak kabul edildi. Remisyon grubuna
hemogram yanitina goére tam ve tam olmayan
hematolojik diizelmeler dahil edildi (6).
Kemik iligi degerlendirmesi Oncesi hayatini
kaybeden veya 1./2. kurs sonu kemik iligi
degerlendirmesi olmayan olgular
‘degerlendirme yapilamadi’ olarak tanimlandi.

Diger durumlar ‘remisyon saglanamadir’
olarak kabul edilerek tedavi basarisizligi
olarak degerlendirildiler. Venetoklaks

kombinasyonu i¢in HMA, hekiminin se¢imine
gore azasitidin 75mg/m?, 7 giin veya desitabin
20mg/m? , 5 giin olarak uygulanmust:.
Hastalarin yasam siireleri HMA-venetoklaks
tedavisi aldig1 siire¢ baslangi¢ kabul edilerek
o6liime kadarki veya ¢alisma sonu (Eyliil 2023)
siirecine gore hesaplandi. Hastalara rutin

olarak antibakteriyal/viral/fungal profilaksi
uygulanmadi.
Tim istatiksel analizler icin Statistical

Package for the Social Sciences (SPSS)

programi  kullanildi.  Stirekli  degiskenler
ortalama, ortanca degerler ile kategorik
degiskenler ise % olarak ifade edildi.

Sagkalim analizleri Kaplan-Meier ile yapildi.
Sagkalim yoniinden gruplar Kaplan Meier
log-rank analizi ile karsilastirildi. Mortalite
iizerine etkili faktorler Cox regresyon
univariate ve multivariate analizi kullanilarak
yapildi. Istatiksel anlamhlik icin p degeri
<0.05 olarak kabul edildi.

3. Bulgular

Akut myeloid 16semi tanisiyla en az bir kurs
HMA venetoklaks kombinasyon tedavisi
verilen eriskin 37 ardisik hasta analiz edildi.
Hastalarin %351.4° i kadin, ortalama yas ise
70.2 y1l ve ortanca CCI 5 idi. Akut myeloid
16semi dagilimi agisindan hastalarin %731 de
novo kabul edilirken, %13.5° 1
myelodisplastik  sendrom iligkili AML,
%10.8’ 1 myeloproliferatif hastaliktan AML
donisim ve %2.77 1 (1 hasta) izole
ekstramediiller hastalik olarak degerlendirildi.
2 hasta niiks, 2 hasta allojeneik hematopoetik
kok hiicre nakli sonrasi niiks sonrast 1 hasta
ise 4 kurs azasitidin tedavisi sonrasi refrakter
hastalik nedeniyle HMA -venetoklaks
kombinasyonu almigtir. Bu hastalar diginda iki
hastada remisyonda iken ilag yan etkisi (izole
ekstramediiller  hastalik) ve intoleransi
nedeniyle HMA-venetoklaks kombinasyonuna
gecilmistir. Mediiller tutulumu olmadan izole
olarak ekstramediiller hastalik ile tedavi
verilen olguda yiliksek doz sitarabin tedavisi
ile akut serebellar noérotoksisite gelismesi
iizerine allojeneik hematopoetik kok hiicre
nakline koprii  olarak HMA-venetoklaks
kombinasyonu verilmistir. HMA-venetoklaks
kombinasyon tedavisi baslangicindaki kemik
iligi ortalama blast yiizdesi 35 hastada %60.6
olup bu ortalamaya remisyonda iken tedavi
intolerans1 veya ilag yan etkisi nedeniyle
HMA-venetoklaks tedavisine gecilen iki hasta
dahil edilmemistir. Uygulanan kurs sayisi en
az 1, en ¢ok 24 olup ortanca deger 3’tiir.
Hastalarin %78.6°s1 venetoklaksi azasitidin ile
birlikte almigtir. Venetoklaks baslangi¢ dozu
acisindan hastalarin  %67.6’sina  ramp-up
yapilarak 400 mg/28 giin seklinde uygun doz
ve glin sayisinda venetoklaks verilebilmistir.
Uygulanan kurslardaki doz ve/veya giin
degisikliklerinin nedeninin dagilimina
bakildiginda en stk (%53.8)  febril
nétropeninin - neden  oldugu  goriilda.
Sitopeniler ise ikinci en sik (%15.4) tek bagina
nedeni  olusturuyordu.  Tedavi  yanit
degerlendirmeleri agisindan 1. veya 2. kurs
sonunda kemik iligi degerlendirmesinde
remisyon saglanan hasta oramt %51.4 iken
hastalarin %27’sinde remisyon
saglanamamigtt. Ortalama izlem siiresi 11.9
ay olarak tespit edildi ve bu siirecte hastalarin
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%356.75°1 hayatin1 kaybetti. Hastalarin dagilim
Ozellikleri Tablo 1°de sunulmustur.

1./2. kursta remisyon saglanan hastalardan
ikisi allojeneik hematopoetik kok hiicre
nakline yoOnlendirilirken ikisinde tedavi
devami doneminde derin sitopenilerin devam
etmesi ve yoOnetim giicliigii nedeniyle 12. ve
24. kurslar sonrasi tedavileri kesildi. Diger
remisyon saglanan hastalardan ikisi ise tedavi
yanitin1 4. ve 8. kurs sonralarnt kaybetti. Bu
hastalardan biri kurtarma rejimine
gecilemeden, digeri ise kurtarma tedavisi
esnasinda hayatin1 kaybetti. Tedavi cevabi
olmayan ve yasamina devam eden 5 hastada
tedavi degisikligine gidildi.

Elde edilebilen genetik verilere gore; 30
hastadan yeterli metafaz saglanabilen 22
hastanin sitogenetik analizleri 12 hastada
normal olarak bulundu. 10 hastanin FISH-
PCR sonucu elde edilebildi. Hastalarin
sitogenetik, molekiiler genetik dagilimlar
Tablo 2’de Ozetlenmistir. Bunun yaninda 35
hastanin NGS incelemesi mevcut olup 3
hastada DNA izole edilemezken 5 hastada da
patojenik varyasyon saptanmamigstir. Tier 1 ve
2 diizeyi degerlendirildiginde; 4 hastada
RUNX1, 4 hastada ASXL1 , 3 hastada
DNMT3A, 7 hastada FLT3, 2 hastada JAK2,
3 hastada P53, 3 hastada NPM1, 4 hastada
IDH2, 3 hastada IDH1 mutasyonlar saptandi.

Tablo 1. HMA venetoklaks tedavisi alan 37 akut myeloid 16semi tanili hastanin 6zellikleri

Cinsiyet (n: 37)
Yas (n: 37)

Tani (n: 37)

CCI (n: 37)
Baglangig blast (n: 35)

Kombinasyonda HMA tercihi (n: 37)
Kurs sayisi (n: 37)

Izlem siiresi (ay) (n: 37)

Toplam mortalite orani (n: 37)

30. giin mortalite orani (n: 37)

60. giin mortalite orani (n: 37)
Venetoklaks doz/giin (1. kursta) uygulamalari (n: 37)

Venetoklaks doz/giin degisiklik nedeni (n: 26)

Tedavi degerlendirmesi (n: 37)

Kadm: %51.4

Erkek: %48.6

Ortalama: 70.22 (SS: 8.49)
Ortanca: 71 (min 42- max 86)
De novo AML: % 73

MDS transforme AML: % 13.5
MPN transforme AML: % 10.8
Ekstramediiller tutulum (izole): % 2.7
Median: 5 (min 2- max 9)
Ortalama: %60.6 (SS: 23.18)
Ortanca: %65 (min 20- max 95)
Azasitidin: %78.4

Desitabin: %21.6

Ortalama: 5.84 (SS: 6.09)
Ortanca: 3 (min 1- max 24)
Ortalama: 11.97 (SS: 10.42)
Ortanca: 9 (min 1- max 37)
%56.75

%10.8

%16.2

400mg/28 giin: %67.6
400mg/14 giin: %10.8
200mg/14 giin: %8.1

Diger: %13.5

Sitopeni: %15.4

FEN: %53.8

Sitopeni+FEN: %19.2
FEN+ABY': %3.8

Uyumsuzluk: %7.7

1./2.kurs sonu remisyon: %51.4
1./2 kurs sonu remisyon degil: %27
Degerlendirme yapilamayan: %21.6

HMA: Hipometilleyici ajan, SS: Standart sapma, AML: Akut myeloid losemi, MDS: Myelodisplastik sendrom, MPN:
myeloproliferatif neoplazi, CCI: Charlson komorbidite indeksi, FEN: Febril nétropeni, ABY: Akut bobrek yetmezligi
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Tablo 2. Hastalarin sitogenetik ve molekiiler genetik analiz sonuglart

Kromozomal sitogenetik analiz (Herbiri farkh hastaya aittir)

41~44,---[13/16]/46,XX[3/16]

47,XY,+8

57.XY, +1, del(5q), +6p, +8, +9, -10, +12, +13, +14, +18, +20, +21,-22

46,XX, del(7)(q22)[7/15]/46,XX[8/15]

45,X,Y ,der(9)del(9)(q34)dup(1)(g22qter)[8/15]/46,XY [7/15]

47 XY+M(4/15]/46, XY[11/15]

45 X -Y[8/15]/46 XY[7/15]

47 XY +21[8/15]/46, XY[7/15]

47 XX +8[10/15]/46,X X[5/15]

47,XX-8

FISH-PCR

NPM1 mut A (5 hastada)

nuc ish (PML RARA CBFB MYH11 AML1 ETO 5p15.31 EGR1 20912.MYBL2 7g22.1.7q31 P53 CEP17)x2[100]
(MLL)x3[70/100] (1 hastada)

nuc ish (PML RARA CBFB MYH11,AML1,ETO,20q12, MYBL2,5p15.31,EGR1, MLL,P53 CEP17x2)[100] nuc
ish (7922.1,7931x1)[50/100] (1 hastada)

FLT3 D-835 mut (1 hastada)

Jak2 V617F mut (2 hastada)

Sagkalim analizlerinde ortalama yasam siiresi 18 ay (SS 2.67, %95 Giiven araligr (GA)) ve
ortanca yasam siiresi 13 ay (SS 5.9, %95 GA) olarak bulundu (Sekil 1).

Sagkalim Analizi

ISagkalim
Lo T ——Sansirli

0.8
0.6

0.4 ‘

Kiimiilatif Sagkalim
+—

0.2

0.0

izlem siiresi (ay)

Sekil 1. Kaplan Meier analizi ile tiim hastalarin sagkalim egrisi

Tedavi cevabi agisindan sagkalim analizleri degerlendirmesinde remisyon olarak
incelendiginde 1./2. kurs sonu degerlendirilen hastalarmm ortalama yasam
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stiresi 27.1 ay, tam yanit saglanamayan
hastalarm 4.1 ay ve  degerlendirme
yapilamayan hastalarin ise 7.5 ay olarak

hesaplandi. Kaplan-Meier log-rank
analizlerinde gruplar arasinda anlamli farklilik
saptandi (p degeri <0.001) (Sekil 2).

Sagkalim Analizi

Kiimiilatif Sagkalim

remisyon:
2, deg yok:
3

izlem siiresi (ay)

Sekil 2. Kaplan Meier log rank analizi ile 1./2. kurs sonu remisyon durumuna gore gruplarin sagkalim egrileri

Azasitidin veya desitabin ile kombinasyonun
sagkalim farkliligt olup olmadig1 analiz
edildiginde azasitidin ile ortalama ve ortanca
yasam siireleri 22.03 ay (SS 3.019) ve 23 ay

iken, desitabin ile bu siireler sirasiyla 3.87 (SS
0.85) ve 3 ay idi. Gruplar karsilastirildiginda p
degeri <0.001 olup istatisksel olarak belirgin
anlamli farklilik saptandi (Sekil 3).

Sagkalim Analizi

ol

0.6 1

0.4

02 \

0.0 ‘

Kimilatif Sagkalim

HMA secimi
aza

—dec

|- aza-sansirli
—+ dec-sansirli

0 10 20

izlem siiresi (ay)

30 40

Sekil 3. Hipometilleyici ajan se¢cimine gore Kaplan Meier log rank analizi ile sagkalim egrileri

AML smiflandirmasinda de novo/sekonder
olusuna gore sagkalim analiz edildiginde, de
novo AML icin ortalama ve ortanca sagkalim
stireleri sirasiyla 19.18 ay (SS 3.09), 13 ay
olup sekonder AML grubunda bu siireler 12
ay (SS 3.62) ve 6 ay idi. Ancak istatiksel
olarak anlamli farklihik mevcut degildi (p
degeri 0.438).

Sagkalimi etkileyen faktorler
degerlendirildiginde; cox regresyon univariate
analizinde CCI yliiksekligi, 1./2. siklus sonu
degerlendirmesinde remisyonda olmamak,
kombinasyonun desitabin ile yapilmasi
mortaliteyi artirict bagimsiz faktorler olarak
tespit edildi (p degerleri sirasiyla 0.024, 0.001,
ve 0.001). Bu degiskenler multivariate analize
almdiginda ise mortalite iizerinde etkili tek
faktor 1./2. siklus sonu degerlendirmesinde
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remisyonda olmamak olarak bulundu (p
0.004, HR: 6.784 (%95 GA 1.811-25.409).

4. Tartisma ve Sonug

Venetoklaksin  intensif  tedaviye  uygun
olmayan hastalarda standart yaklasim haline
gelmesiyle gercek yasam verileri de literatiire
katki saglamaya  devam  etmektedir.
Calismalar  degerlendirildiginde  ozellikle
sagkalim siiresi ve yanit oranlan ile ilgili
farkliliklar bulunmakla birlikte bu sonug¢ 6n
planda c¢alismaya dahil edilen hastalarin
homojen olmamasina baglanmaktadir (9).

Retrospektif ¢alismamizda ortanca yas 71 idi,
yeni tani intensif tedavi aday1 olmayan AML
hastalarinda HMA-venetoklaks kombinasyonu
kullanilan mevcut caligmalarla
karsilastirildiginda, DiNardo ve arkadaslarinin
Viale A ¢aligmasinda ortanca yas 76 olup, Di
Nardo ve ark.’in 145 hastayla yaptig1 faz 1b
calismada da ortanca yas 75 olarak ifade
edilmisti (7, 12). Daha kiiciik hasta gruplariyla
yapilmig diger calismalarda da ortanca yasin
65 ila 75 araliginda oldugu goriildii (8, 13-15).
Italyan kohort ¢aligmasi olan  Avalon
calismasinda da yeni tam hasta grubunda
ortanca yas 74 olarak bildirildi (9). Cinsiyet
dagilimina bakildiginda Viale A ve diger bazi
calismalarda erkek cinsiyet agirlikli iken hasta
grubumuzda bu oran Avalon c¢alismasina

(%53.6) benzer olarak %51.4 ile kadin
cinsiyet yoniindeydi (7-9, 14).
Tedaviye yanit oranlarina bakildiginda

komplet/inkomplet remisyon oranlar1 yeni tani
hasta gruplarinda 286 hastanin dahil edildigi
venetoklaksin azasitidin ile kombine edildigi
Viale A c¢alismasinda %66.4  olarak
bildirilmistir (7). HMA ile kombinasyon
kullaniminin ~ gercek  yasam  analizleri
incelendiginde yani tani hastalar i¢in Pollyea
ve ark. ‘in 115 hasta ile olan azasitidin ve
desitabin  kullanilan  ¢alismasinda %70
tizerinde, De Bellis ve ark.’in 56 hasta ile
azasitidin ve desitabin ile kombinasyonunda
%67.9 ve Winter ve ark.’in 33 yeni tan1 hasta
ile azasitidin ile kombinasyonunda ise bu oran
%63 olarak bulunmustur (8, 15, 16). Mayo
klinikte yapilan ¢ogunlukla desitabin (%65.9)
ile kombinasyonu tercih edilmis olan 44 yeni

tan1 hastanin analizinde komplet ve inkomplet
remisyon orani %50 olarak bildirildi (14).
Avalon ¢alismasinda ise 43 hastalik yeni tani
grubunda komplet/inkomplet remisyon orani
%48.8 iken refrakter/relaps vakalar da
eklendiginde bu oran %39 olarak tespit edildi
(9). 32 yeni tani, 5 niiks/refrakter hastanin
degerlendirildigi calismamizda da
komplet/inkomplet remisyon orani %51.4 ile
Italyan kohort ve Mayo Kklinik verileriyle
benzerlik gdstermektedir.

Calismamizda ortalama 11.9 aylik izlem
stiresince  hastalarin =~ %56.7’si  hayatim
kaybetti. 2 farkli italyan ¢ok merkezli yeni
tan1 hastalarin alindigi ¢aligmalardan birinde
ortanca yaklasitk 10 aylik izlem siiresince
Olim oranmt %58.9 iken digerinde yaklagik 2
kat daha uzun ortanca izlem siiresince 6lim
orani %67.4 olarak belirtildi (8, 9). Ortanca
izlem siiresi 7 ay olan Morsia ve ark.’in 44
hastalik analizinde toplam O&lim oram
yaklasik %41 olup, 30. giin ve 60. giin 6lim
oranlar1 sirastyla %4.6 ve %I11.5 idi (14).
Calismamizda toplam mortalite oranlar
Italyan c¢ok merkezli ¢alismalarina benzer
oranlarda olup Morsia ve ark.’in analizine
gore 30. giin ve 60. giin mortalite oranlar
%10.8 ve %16.2 ile daha yiiksek seviyelerde
idi.

Ortanca tim yagsam stireleri
degerlendirildiginde; Viale A c¢alismasinda
azasitidin-venetoklaks ile 14.7 ay iken yeni
tan1 vakalarin dahil edildigi gercek yasam
verilerinde de bu siirenin 11 ay ile 16.4 ay
araliginda degistigi goriildi. Di Nardo ve
ark.’mn 145 hastalik faz 1b g¢alismasinda da
17.5 ay olarak saptandi (8, 12, 14). Ucciero ve
ark.’in 19  calismanin  dahil  edildigi
metaanalizinde ortanca sagkalim siiresi 9.37
ay tespit edildi ve Viale A c¢aligmasi ile
karsilastirildiginda  belirgin  olarak  diisiik
saptandi. Bu sonug arastirmacilar tarafindan
gercek yasam verilerinde Onemli prognostik
olabilecek parametrelerin (ECOG
performansi, bazal laboratuvar parametreleri
gibi) degerlendirilememis olmasindan ve
hasta heterojenitesinden kaynaklanabilecegini
belirtmisglerdir. Ayni1 zamanda venetoklaks
onami alinan bu c¢aligmanin azasitidin ile
dizayn edildigini ancak ger¢ek yasam
verilerinde desitabin iceren c¢alismalarin da
dahil edildigini ifade ederek, desitabin
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kullanilan  c¢alismalar  dislanarak analiz
yapildiginda (6/19, 365 hasta/1196 hasta)
ortanca sagkalim siiresinin 11.5 ay oldugu
tespit edildi (4). Pollyea ve ark.’in yeni tani
hastalarin  alindigi  ¢alismasinda  ortanca
sagkalim siiresinin 84 hastalik azasitidin
grubu icin 16.4 ay iken 31 hastalik desitabin
grubu icin 16.2 ay oldugu gorildi (15).
Ancak biz calismamizda hasta sayisinin da
azasitidin i¢in 29, desitabin i¢in 8 olmasindan
da kaynaklanabilecek belirgin sagkalim
farklilign  tespit ettik. Ortanca sagkalim
stireleri azasitidin i¢in 23 ay iken desitabin
icin 3 ay idi (p degeri <0.001).

Genetik  incelemelerin  tamaminin  elde
edilememesi ve bu nedenle hastaligin genetik
risk durumunun her hastada belirlenememesi,
tek merkez deneyimi olmasiyla da hasta
sayisinin disiikligii caligmamizin
kisithiliklaridir.

Sonug olarak, tek merkez hasta grubumuzda
yaklasik bir yillik ortalama izlem siiresinde
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The Impact of Age Over 80 Years on Outcomes in Geriatric Patients with Acute Pancreatitis: A Single
Center Experience
Akut Pankreatitli Geriatrik Hastalarda 80 Yas Ustii Olmanin Sonuc¢lar Uzerindeki Etkisi: Tek Merkez
Deneyimi
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Abstract: The aim of this study is to evaluate the prognosis and mortality of acute pancreatitis (AP) in older subjects and compare
octogenarians (>80 years) with nonoctogenarians (age <80 years). The medical records of elderly patients who were followed up
with the diagnosis of AP at our clinic between January 2018 and December 2021 were retrospectively analyzed. The etiology of AP,
comorbidities, laboratory parameters, intensive care unit (ICU) admission, and mortality were noted. Among survivors, one-year
mortality status was also recorded. Disease severity, in-hospital mortality and one-year mortality were compared. A total of 206
older patients (60 octogenarian, 146 nonoctogenariean) were recruited to the study. Of them, 115 (56%) were female and the mean
age was 76.1£7.3 years. Severity of AP didn’t differ between octogenarians and nonctogenarians (p>0.05). ICU admission was seen
in 13% of octogenarians and 11% of nonoctogenarians (p>0.05). In-hospital mortality occurred in 8.3% of octogenarians and 6.8%
of nonoctogenarians (p>0.05). After discharge, one-year mortality occurred in 20% of octogenarians and 6.6% of nonoctogenarians
(p<0.01). In multivariate analysis severe AP (OR:24.940;%95CI:1.013-95.609; p=0.01), ICU admission (OR:10.244;%95CI:1.399—
74.990; p=0.01) and chronic kidney disease(CKD) (OR:9.840;%95CI:1.013-95.609; p=0.04) were independent risk factors for in-
hospital mortality, and >80 years (OR:2.984;%95 CI:1.116-7.980; p =0.03) and neurological disorders (OR:4.424;%95CI:1.480—
13.226; p <0.01) were independent factors related to one-year mortality. Our results showed that advenced age has not a significant
effect on the course of AP in elderly. Comorbidities play important role in short- and long-term outcomes in elderly. Larger
prospective trials are needed to draw more definitive conclusions.

Keywords: Acute pancreatitis, Elderly, Mortality, Octogenarians, Severity

Ozet: Bu calismanin amaci yash bireylerde akut pankreatitin (AP) prognozunu ve mortalitesini degerlendirmek ve 80 yas ve iizeri
hastalari, 80 yas alti hastalarla karsilagtirmaktir. Ocak 2018-Aralik 2021 tarihleri arasinda klinigimizde AP tamisi ile takip edilen
yasli hastalarin tibbi kayitlar1 retrospektif olarak incelendi. Akut pankreatit nedeni, komorbiditeler, laboratuvar parametreleri, yogun
bakim iinitesine (YBU) yatis ve mortalite kaydedildi. Taburcu edilenlerde bir yillik sagkalim durumu da kaydedildi. Akut pankreatit
siddeti, hastane mortalitesi ve bir yillik mortalite karsilastirildi. Calismaya toplam 206 yasl hasta (60’1 80 yas tizeri, 146’s1 80 yas
altr) dahil edildi. Bunlarin 115'i (%56) kadind1 ve yag ortalamasi 76.1+7.3 yildi. AP siddeti 80 yas tizeri ve alti hastalar arasinda
farklilik gostermedi (p>0.05). YBU’nde yatis 80 yas iizeri hastalarin %13’{inde, 80 yas alt1 hastalarin %11’inde mevcuttu (p>0.05).
Seksen yas tizeri hastalarin %8.3” tinde, 80 yas alti hastalarin %6.8’inde hastane mortalitesi meydana geldi (p>0.05). Yasayan
hastalarda, taburculuk sonrast bir yillik mortalite 80 yas {izeri olanlarn %20’sinde ve 80 yas alti olanlarin %6.6” sinda goriildii
(p<0.01). Cok degiskenli analizde siddetli AP (OR:24.940; %95CI:1.013-95.609; p=0.01), YBU yatis1 (OR:10.244; %95CI:1.399—
74.990; p=0.01) ve kronik bobrek hastaligi (KBH) (OR:9.840; %95C1:1.013-95.609; p=0.04) hastane mortalitesi i¢in bagimsiz risk
faktorleriyken, 80 yas iizeri olmak (OR: 2.984;%95 Cl:1.116-7.980; p =0.03) ve norolojik hastaliklar (OR:4.424;%95CI:1.480—
13.226; p <0.01) bir yillik mortaliteyle iligkili bagimsiz faktorlerdi. Sonuglarimiz ileri yagin yaslilarda AP seyri tizerinde belirgin bir
etkisinin olmadigin gosterdi. Yaslilarda, komorbiditeler kisa ve uzun dénem sonuglarda 6nemli rol oynamaktadir. Daha kesin
sonuglara varmak igin daha biiyiik prospektif caligmalara ihtiyag vardir.
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Acute Pancreatitis in Elderly

1. Introduction

The improvement of living standards and
health conditions in the last decades has led to
gradual increase in elderly population all over
the world as well as in Turkey. According to
the current data from the Turkish Statistical
Institute, the average life expectancy in
Turkey is 74.8 years for men and 80.3 years
for women (1). In many countries, including
Turkey, the elderly or older is defined as
having a chronological age of 65 years or
older. Older adults constitute a heterogeneous
population that shows differences in their
physical and mental function, cognitive status,
and social aspects (2). Individuals aged 80
years or older, which is named as
octogenarians, constitute a group of people
that requires more intensive care and follow-

up.

Acute pancreatitis (AP) is identified as the
acute inflammation of the pancreatic gland
and, is one of the most common
gastrointestinal  emergencies  with  high
mortality (3). While gallstones and alcohol
represent the main causes of AP, no etiology
is found in up to 30% of patients and AP is
defined as idiopathic in this group (4). The
clinical picture varies from self-limiting acute
localized inflammation of pancreas to severe
multi-organ failure. Disease severity and
prognosis is predicted by the revised Atlanta
Classification. The severity is graded as mild,
moderately severe and severe according to the
revised Atlanta Classification. Mortality rate
varies from 5% in mild cases up to 30% in
those patients with infected pancreatic
necrosis (5).

With the ageing of the population, an
increasing number of elderly patients have
begun to experience acute disorders including
AP (6). Acute pancreatitis presents with more
severe course in elderly patients with longer
hospital stay and higher rate of intensive care
unit (ICU) admission (7). Diagnosing of AP is
more difficult in older patients compared to
younger adults. The symptoms usually occur
later and, tend to be nonspecific during
presentation. The intensity of pain may be
lower. Mild increases in amylase may be
related to other gastrointestinal disorders (8).
In the course of disease, elderly patients

deteriorate more easily compared to younger
ones. Furthermore, the high comorbidity rate
in the elderly population may result in severe
consequences in AP. Age is a component of
several AP severity indices like Ranson’s
criteria, the Modified Glasgow Prognostic
Score, the bedside index of severity in acute
pancreatitis (BISAP) and, Acute Physiology
and Chronic Health Evaluation (APACHE) 11
score (9). Though most studies have
demonstrated a higher mortality rate in older
patients, a more severe course without
increased mortality was demonstrated in other
studies (5). Hence, it is necessary to determine
the outcomes and clinical traits of AP in this
specific population and apply required
medical and interventional treatment is crucial
for them (3). In the current study we aimed to
focus on the clinical course of AP, including
severity of AP, ICU admission, in hospital
mortality and one-year all-cause mortality,
among elderly patients, especially in
octogenarian ones.

2. Materials and Methods

In this retrospective study, elderly patients
with AP (> 65 years-old), who were treated at
Gastroenterology Clinic of Tokat
Gaziosmanpasa University Hospital between
January 2018 and December 2021, were
enrolled. Elderly patients were classified as
nonoctogenarians between 65-80 years of age
and octogenarians over 80 years of age. The
diagnosis was made based on the presence of
at least two of the three features: characteristic
abdominal pain consistent with AP, serum
amylase or lipase values at least three times
greater than the upper limit of normal value,
and radiological findings consistent with AP.
Among elderly patients with AP, patients who
had insufficient clinical and follow-up data
were excluded from the study. Patients with
recurrent pancreatitis were enrolled only at
first admission.

Demographic, clinical, and laboratory data
were retrieved for assessment of disease
severity and clinical outcomes. Age, gender,
comorbid diseases including diabetes mellitus
(DM), hypertension (HT), coronary heart
disease (CHD), heart failure, chronic kidney
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disease (CKD), neurological disorders and
pulmonary disorders were recorded. Etiology
of AP was determined as biliary or non-
biliary. Laboratory parameters on admission
and at the second day of admission were also
recorded. Severity of AP was determined
using the revised Atlanta Classification, and
graded as mild, moderately severe and severe.
Ranson’s criteria scores and BISAP scores
were also recorded. Ranson’s score >3 and
BISAP score >3 were accepted as severe AP.
Data about length of hospitalization and ICU
admission were obtained from hospital
records. Outcomes included in-hospital AP
related mortality and one-year all-cause
mortality.

2.1. Statistical analysis

Statistical analysis was performed using SPSS
v 20.0 (IBM, New York, USA). Continuous

2.2. Tables

Table 1. Demographic and clinical features of
pancreatitis

variables were expressed as means and
standard deviations or medians and standard
error of mean. Categorical variables were
expressed as frequencies and percentages.
Student t test was used to compare normally
distributed continuous variables and Mann—
Whitney U test was used to compare non-
normally distributed continuous variables.
The chi-square test or Fisher’s exact test was
utilized for categorical variables. Logistic
regression analysis was used for univariate
and multivariate analyses to investigate
factors associated with in-hospital mortality
and one-year all-cause mortality. Variables
with a significant p level (<0.05) in univariate
logistic regression analysis were used in the
multivariate logistic analysis. Results were
expressed as odds ratio (OR) with 95%
confidence interval (CI). Values of p < 0.05
were accepted as statistically significant in all
comparisons.

octogenarians and nonoctogenarians with acute

Variable Octogenarians Nonoctogenarians p

(>80 years) (n=60) (65-80 years) (n=146)
Age (years) 85+5 7245 <0.01
Gender, female n (%) 35 (58%) 80 (55%) 0.64
Etiology, biliary n (%) 43 (72%) 117 (80%) 0.19
Comorbid illnesses, n (%)
Diabetes Mellitus 6 (10%) 37 (25%) 0.01
Hypertension 37 (62%) 93 (64%) 0.78
Coronary heart disease 18 (30%) 37 (25%) 0.49
Heart failure 13 (22%) 17 (12%) 0.06
Mental and Neurological Disorders 10 (%17) 13 (%9) 0.11
Chronic kidney disease 3 (5%) 10 (7%) 0.76
Pulmonary Disorders 12 (20%) 20 (14%) 0.26
Severity
Revised Atlanta Class, n (%) 0.22
Mild 22 (37%) 69 (47%)
Moderately Severe 30 (50%) 54 (37%)
Severe 8 (13%) 23 (16%)
Ranson’s score >3, n (%) 28 (47%) 60 (41%) 0.46
BISAP score >3, n (%)

19 (31%) 33 (23%) 0.17
ICU admission, n (%) 8 (13%) 16 (11%) 0.63
Length of stay, median (25%-75%) 7 (5-9) 6 (5-9.5) 0.59
In-hospital mortality, n (%) 5 (8.3%) 10 (6.8%) 0.77
One-year mortality, n (%) 11/55 (20%) 9/136 (6.6%) <0.01

BISAP, Bedside index of severity in acute pancreatitis; ICU, Intensive Care Unit.
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Table 2. Laboratory parameters of octogenarians and nonoctogenarians with acute pancreatitis on
admission and at second day of admission

Octogenarians

Nonoctogenarians

Variable (>80 years) (n=60) (65-80 years) (n=146) P

On admission

WBC (x10%L) 13100+720 13070410 0.83
Hemoglobin (g/dL) * 12.7£2.1 13.4+1.9 0.02
Hematocrit (%) * 38.0+6.3 39.9+5.6 0.03
Platelet (x10%/L) * 221476 241485 0.12
ALT (U/L) 147+17 228+16 <0.01
AST (U/L) 239433 28021 0.07
Calcium (mg/dL)* 9.1£0.7 9.2+0.6 0.35
BUN (mg/dL) 24+£1.6 21+0.8 0.12
Creatinine (mg/dL) 1.27+0.16 1.20 £0.08 0.47
Amylase (U/L) 1430+131 1785496 <0.01
Lipase (U/L) 22954201 29374230 0.20
CRP (mg/L) 45.0£9.0 36.5+3.8 0.76
At 48 hours of admission

WBC (XIOG/L) 10835+750 10200+425 0.66
Hemoglobin (g/dL)* 11.5£2.0 12.1£1.7 0.03
Hematocrit (%)* 34.3£5.9 36.3£5.0 0.02
Platelet (x 109/L)* 192+70 204+£73 0.33
ALT (U/L) 124+43.1 138+15.8 <0.01
AST (U/L) 115+46.1 102423.0 0.37
Calcium (mg/dL)* 8.6+0.7 8.7+0.8 0.72
BUN (mg/dL) 19£1.5 18+1.2 0.21
Creatinine (mg/dL) 1.15+0.12 1.21+0.10 0.99
CRP (mg/L) 128.2+11.8 128.048.2 0.92

(*) Mann—Whitney U test

ALT, Alanine aminotransferase; AST, Aspartate transaminase; BUN, Blood Urea Nitrogen; CRP, C reactive

protein. WBC, White Blood Cell.

Table 3. Demographic and clinical factors associated with in-hospital mortality

Variable Dead (n=15) Alive (n=191) p

Age (years) 75+1.8 76.2+7.3 0.77
Gender, female/ male n(%o) 5 (33%) / 10 (67%) 110 (58%) / 81 (42%) 0.10
Etiology, biliary n(%o) 11 (73%) 149 (78%) 0.75
Comorbid illnesses, n (%)

Diabetes Mellitus 3 (20%) 40 (21%) 0.93
Hypertension 10 (67%) 120 (63%) 0.76
Coronary heart disease 5 (33%) 56 (26%) 0.55
Heart failure 3 (20%) 27 (14%) 0.46
Mental and Neurological Disorders 0 (0%) 23 (12%) 0.01
Chronic kidney disease 5 (33%) 8 (4%) <0.01
Pulmonary Disorders 3 (20%) 29 (15%) 0.70
Severity

Revised Atlanta Class, n (%) <0.01
Mild 1 (7%) 90 (47%)

Moderately Severe 2 (13%) 82 (43%)

Severe 12 (80%) 19 (10%)

Ranson’s score >3, n(%) 11 (73%) 77 (40%) 0.01
BISAP score >3, n(%) 13 (87%) 39 (20%) <0.01
ICU admission, n (%) 11 (73%) 13 (7%) <0.01

BISAP, Bedside index of severity in acute pancreatitis; ICU, Intensive Care Unit.
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Table 4. Multivariate logistic regression analysis for in-hospital mortality in acute pancreatitis

Univariate analysis

Multivariate analysis

Variable OR %95 ClI p OR %95 CI p
Chronic kidney disease 11.437 3.161-41.381 <0.01 9.840 1.013 -95.609 0.04
Revised Atlanta, SAP 36.211  9.378- 139.815 <0.01 24.940 1.860 — 334.330 0.01
Ranson’s score >3 4.071 1.251 -13.254 0.02 0.167 0.008 —3.379 0.24
BISAP score >3 25.333 5.487 — 116.059 <0.01 2.217 0.150 — 32.725 0.56
ICU admission 37.654 10.517 — 134.807 <0.01 10.244 1.399 — 74.990 0.02
BISAP, Bedside index of severity in acute pancreatitis; ICU, Intensive Care Unit; SAP, Severe acute pancreatitis.

Table 5. Demographic and clinical factors associated with one-year all-cause mortality among survivors

from an acute pancreatitis event

Variable Dead (n=20) Alive (n=171) p

Age (years) 82+1.6 75.5+7.1 <0.01
Gender, female n (%) 12 (60%) 98 (57%) 1.00
Etiology, biliary n (%6) 13 (65%) 136 (80%) 0.16
Comorbid illnesses, n (%)

Diabetes Mellitus 3 (15%) 37 (22%) 0.77
Hypertension 9 (45%) 111 (65%) 0.09
Coronary heart disease 7 (35%) 43 (25%) 0.42

Heart failure 6 (30%) 21 (12%) 0.04
Mental and Neurological Disorders 7 (35%) 16 (9%) <0.01
Chronic kidney disease 0 (0%) 8 (5%) 1.00
Pulmonary Disorders 4 (20%) 25 (15%) 0.51
Severity

Revised Atlanta Class, n (%) 0.63

Mild 3 (13%) 16 (9%)

Moderately Severe 7 (35%) 75 (44%)

Severe 10 (50%) 80 (47%)

Ranson’s score >3, n(%) 8 (40%) 69 (40%) 1.00
BISAP score >3, n(%) 5 (25%) 34 (20%) 0.57

ICU admission, n (%) 7 (35%) 16 (9%) <0.01

BISAP, Bedside index of severity in acute pancreatitis; ICU, Intensive Care Unit.

Table 6. Multivariate logistic regression analysis for all-cause one-year mortality among survivors from

an acute pancreatitis event

Univariate analysis

Multivariate analysis

Variable OR %95 CI p OR %95 CI p

Age > 80 years old 3528 1371-9.079 <001 2984 1.116—7.980 0.03
Mental and Neurological 5216 1.820-4.954 <001 4.424  1480-13226 <001
Disorders

Heart failure 3061 1.061-8.834  0.04 2566  0.836—7.876 0.10
ICU admission 1616 0.332-7.874  0.55 - - -

ICU, Intensive Care Unit.

3. Results

Among 436 patients with diagnosis of AP,
206 of them were over 65 years old and
included in the study. Octogenarian group
consisted of 60 patients and 146 patients were
in the nonoctogenarian group. One hundred
and fifteen patients (56%) were female and
the mean age was 76.1+7.3 years. The most

common cause of AP was gallstone related
disorders in 72% of octogenarians and 80% of
individuals under 80 years of age (p=0.19).
While DM was less common in octogenarians
(10% vs 25%, p=0.01), other comorbidities
didn’t differ between groups (for all, p>0.05)
(Table 1).
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Among laboratory  parameters  upon
admission, hemoglobin (12.7£2.1 g/dL vs
13.4+1.9 g/dL, p=0.02), hematocrit (38.0+£6.3
vs 39.9+5.6, p=0.03), ALT (147+17 U/L vs
228+16 U/L, p < 0.01) and amylase
(1430+131 U/L vs 1785+96 U/L, p < 0.01)
were lower in octogenarians. Similarly,
hemoglobin (11.5+2.0 g/dL vs 12.1£1.7 g/dL,
p=0.03), hematocrit (34.3£5.9 vs 36.345.0,
p=0.02) and ALT (124+43.1 U/L s
138+15.8U/L, p < 0.01) were different
between groups at 48 hours of admission.
Other laboratory parameters didn’t differ
between groups (Table 2).

According to the revised Atlanta
classification, there was no difference
between octogenarians and nonoctogenarians
(p=0.22). Patients who had SAP consisted of
13% of patients over 80 years old and 16% of
patients under 80 years old. Forty-seven
percent of patients in octogenarian group and
41% of nonoctogenarians had a Ranson’s
score >3 (p=0.46). Thirty-one percent of
octogenarians and 23% of nonoctogenarians
had a BISAP score >3 (p=0.17). Eight patients
(13%) of octogenarians and 16 patients (11%)
of nonoctogenarians were admitted to ICU
(p=0.63). Five patients (8.3%) in octogenarian

group and 10 patients (6.8%) in
nonoctogenarian ~ group  died  during
hospitalization for AP (p=0.77). After

discharge of survivors, one-year mortality was
20% in octogenarian group and 6.6% in
nonoctogenarian group (p<0.01) (Table 1).

Death during hospitalization due to AP was
seen in 7.3% of geriatric subjects. The median
age was 75 years and two-thirds of them was
male. While CKD was more common in
mortal patients (33% vs 4%, p<0.01), none of
the patients who had neurological disorders
died during hospitalization (Table 3). At the
univariate analysis, a higher in-hospital
mortality rate was associated with severe AP
according to revised Atlanta classification
(OR: 36.211; 95% CI: 9.378-139.815; p
<0.01), Ranson’s score >3 (OR: 4.071; 95%
Cl: 1.251-13.254; p=0.02), BISAP score >3
(OR: 25.333; 95% CI: 5.487 — 116.059; p <
0.01), ICU admission (OR: 37.654; 95% CI:
10.517-134.807; p <0.01) and CKD (OR:
11.437; 95% CI. 3.161-41.381; p <0.01)
(Table 4). Multivariate analysis confirmed

that severe AP according to the revised
Atlanta classification (OR: 24.940; 95% CI:
1.013-95.609; p=0.01), ICU admission (OR:
10.244; 95% CI: 1.399-74.990; p=0.01) and
CKD (OR: 9.840; 95% CI: 1.013-95.609;
p=0.04) were independent risk factors for in-
hospital mortality (Table 4).

Of the 191 patients who survived after the AP
event, a total of 20 patients (10.5%) died
within one year. Among them, 11 patients
(20%) was in octogenarian group and 9
patients (6.6%) was in nonoctogenarian
group. The median age of dead patients was
82 years (range 68-92) and 60% of them were
female. The incidence of heart failure (30% vs
12%, p=0.01) and neurological disorders
(35% vs 9%, p <0.01) was higher among dead
cases compared to living cases. One year
mortality was not related to the severity of AP
event, it was more common among patients
who had admitted to ICU during
hospitalization for AP (35% vs 9%, p <0.01).
A comparison of demographic and clinical
factors between dead and living patients after
hospital discharge is presented in Table 5. In
multivariate regression analysis, to be in
octogenarian group (OR: 2.984; 95% CI:
1.116-7.980; p =0.03) and to have
neurological disorders (OR: 4.424; 95% CI:
1.480-13.226; p <0.01) were independent
factors related to one-year mortality (Table 6).

4. Discussion

There is scarce data in the literature on the
outcomes of AP in octogenarians and the
impact of AP on the short- and long-term
survival of octogenarians. In the present study
we demonstrated that in-hospital mortality
rate and AP severity were similar in
octogenarians and younger ones. On the other
hand, one-year mortality was higher in
octogenarians and there was no impact of the
AP severity on one-year mortality.

The major etiological factor was found as
gallstones among our study population. A
study from Europe reported an increased
incidence of AP among patients aged over 65
years and, cholelithiasis was the main factor
in elderly, especially in Mediterranean area
(20). In a recent study from China, the main
etiology was biliary in 88.6% of patients over
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80 years old and, 79.6% of patients aged
between 60-80 years old (3). Another study
comparing octogenarian AP patients with AP
patients aged between 65 and 80 years old
from Turkiye showed that biliary etiology was
responsible from 74.8% of octogenarians and
81.0% of nonoctogenarians (11). Mentioned
study also showed that while neurological
disorders were more common, DM was less
common among octogenarian patients with
AP. These findings were comparable with our
results.

Acute pancreatitis is a common medical
emergency, and older patients have unique
features related to AP. Because their response
to treatment may differ from young adults
and, the presence of several comorbidities and
frailty lead to vulnerability to organ failures
and make treatment more difficult. It was
demonstrated in a meta-analysis including
194,702 AP patients, a continuous, linear
increase in the incidence of severe AP and
mortality up to 60 years old with a rate of
0.193%/year and 0.086%/year, respectively
(12). In the aforementioned study, while a
rapid increase in mortality rate was found
over 60 years old, severity of AP remained in
linear slightly elevated pattern. The authors
concluded that higher rate of comorbidities in
geriatric population may explain the rapid
increase in mortality. A national database
study of 184,763 patients with biliary AP
showed that 41% of cases were in the elderly
group, and SAP and mortality showed an age-
related increase in elderly cases, with higher
rates in cases over 85 years of age (13).

Many studies have reported that higher
mortality rate is evident in elderly (5, 6, 14).
A recent multicenter study from Turkiye
demonstrated a mortality rate of 1.6% in
patients with AP (15). In our study, in-
hospital mortality related to AP was 8.3% in
octogenarians and 6.8% in nonoctogenarians.
As expected, we had higher mortality rate in
our elderly population. Di Mauro et al. found
mortality rate among octogenarian patients
with AP as 8% and, only 25% of deceased
patients had biliary etiology (16). Similarly,
Sahiner et al. found no difference in-hospital
mortality between octogenarians (7.1%) and
nonoctogenarians (6.5%) (11). On the
contrary, Yu et al. showed that mortality

related to AP was 16.3% in patients over 80
years-old and 8.9% in patients between 60-80
years-old and, to be over 80 years old and
organ failure were independent predictors of
mortality in elderly AP patients(3).

Disease severity is the main predictor of poor
outcome in AP. Several prognostic indices or
classifications have been used to predict
mortality and morbidity. As mentioned
earlier, age is one of determinants in most
indices. Of them, the most widely used are
Ranson’s criteria, BISAP and modified
Atlanta classification. Several studies have
reported higher Ranson’s scores or BISAP
scores in octogenarian patients compared to
nonoctogenarians and younger adults (17, 18).
In-hospital mortality related to AP is mostly
because of organ dysfunction which involved
in modified Atlanta classification. We
demonstrated that severe AP according to the
Atlanta classification was an independent
predictor of death during AP event. On the
other hand, Ranson’s criteria and BISAP were
unsatisfactory to predict mortality in
multivariate analysis. Therefore, it is
reasonable to prefer the revised Atlanta
classification, which does not include an age
component, in predicting disease severity in
elderly.

Another predictor of in-hospital mortality was
preexisting CKD. Acute kidney injury (AKI)
is a serious complication of AP, with an
incidence reaching up to 70% in patients with
severe AP (19). Renal impairment and
electrolyte disturbances significantly increases
the risk of mortality, especially in patients
who had preexisting CKD. Mortality was seen
in one-third of patients who had CKD and
only 4% of patients who had normal renal
functions. Interestingly, none of AP patients
with CKD dead died after hospital discharge.
Instead, mortality rate was higher in patients
who had heart failure and neurological
disorders. Intensive care unit admission for
AP event was also higher among dead patients
that die after discharge. In multivariate
analysis, age over 80, and neurological
disorders were predictors of one-year
mortality after discharge of an AP event. This
may be explained by the fact that most
patients who had preexisting neurological
disorders or heart failure are monitored
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closely in the ICU during the AP event.
Moreover, in the current study it was
demonstrated that one-year all cause mortality
was not related with index AP event. Instead,
it was closely related with age and
neurological disorders. It is well known that
mental and neurological disorders like stroke,
Parkinson’s disecase or dementia are more
common among older patients and, the
mortality rate increases in these patients (20-
22). Our one-year mortality results can be
explained by this fact.

There are some limitations of the current
study. First, because of the single-center
retrospective feature of the study, potential
biases could derive from the study design. All
data were retrospectively collected, and
hence, some data on demographic and clinical
features might be missing and/or inaccurate.
Due to single-center design, patient number
might be insufficient to judge on predictive
factors for mortality, and larger-scale
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Case Report / Olgu Sunumu
Laparoskopik Sleeve Gastrektomi Sonrasi Gastrik TwiSt: Bir Olgu Sunumu ve
Literattir Derlemesi
Gastric Twist After Laparoscopic Sleeve Gastrectomy: A Case Report and Literature Review
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Ozet: Laparoskopik sleeve gastrektomi (LSG), metabolik cerrahi operasyonlarinda en ¢ok uygulanan yéntemdir. LSG kilo kaybi
saglamak icin sadece birincil bariatrik prosediir olarak degil, ayn1 zamanda obezite ile iliskili komorbiditelerin remisyonu ile uzun
stireli takipte kalict kilo kaybi sagladig: igin asamali bir prosediir olarak da kullanilabilir. Kisa ve uzun vadede LSG ile iligkili
kanama, gastrik sizint1 ve gastrodzofageal reflii hastaligi (GORH) gibi gesitli komplikasyonlar vardir. Tiip mide ameliyatindan sonra
gastrik twist nadir goriilen bir durumdur. 46 yasinda, sigara igmeyen, 130 kg agirhiginda, VKI 41 kg/m2 olan morbid obez erkek
hasta, laparoskopik sleeve gastrektomi sonrast ii¢ yildir devam eden kronik progresif kusma, regiirjitasyon ve mide yanmasi 6ykiisi
ile poliklinigimize bagvurdu. Sikayetlerin baslangicinda kusma haftada 1-2 kez iken, daha sonra haftada 3 defaya kadar ¢ikmistir.
Ust gastrointestinal kontrast goriintiilemede (UGI), distal 6zofagusta ve sleeve'in iist kisminda kontrast tutulumu ve gastrik twisti
(GT) diistindiiren gecikmis gastrik bosalma saptandi. Ag¢ik cerrahi operasyon sirasinda eksplorasyonda omental ve mezokolonik
yapigiklar izlendi.Sleeve gastrektomi stapler hattinin internal rotasyon ile karaciger sol lob bélgesine yapisik oldugu izlendi. Roux-
N-Y gastrik bypass basarili sonu¢ vermistir. Tiip mide ameliyati sonrasi gastrik twist (GT) , belirsiz semptom ve bulgularla seyreden
nadir bir durumdur.Tam koyabilmek i¢in 6ncelikle bu durumun akla gelmesi ve siiphe etmek 6nemlidir.

Anahtar Kelimeler: Sleeve Gastrektomi; Gastrik Twist; Cerrahi Komplikasyonlar; Gastrik Bypass; Bariatrik Cerrahi

Abstract: Phyllodes tumors of the breast are rare tumors, and the malignant form is much rarer. Intratumoral carcinoma may
develop in all phyllodes tumors, including their malignant forms. However, malignant phyllodes tumor as a part of collision tumor
and accompanying invasive ductal carcinoma is a very rare clinical entity. Since malignant phyllodes tumor does not have specific
radiological findings, the diagnosis is made by histopathological evaluation. Detection of the accompanying tumor is also possible
with very careful macroscopic and microscopic evaluations. In this report, we report a case of malignant phyllodes tumor with
heterologous component and invasive ductal carcinoma with no transition zone in the same breast of a 44-year-old female patient.
Intense sampling and very careful macroscopic evaluation are important in the diagnosis of a collision tumor that was not detected
radiologically or during surgery in the preoperative period. Malignant phyllodes tumor spreads hematogenously, so axillary lymph
node dissection is not required. However, in the case of association with carcinoma, the type of treatment and prognosis are
determined by the carcinoma stage.
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1. Giris

Obezite cerrahisi, siddetli obezitesi olan
hastalarda siirekli kilo kayb1 ve kiloyla iligkili
komorbiditelerin uzun vadeli ¢6ziimii i¢in en
etkili miidahaledir [1,2]. Sleeve gastrektomi

(SG), giivenligi ve etkinligi nedeniyle
giinimiizde en c¢ok wuygulanan cerrahi
yaklagimdir [3-5]. SG sonrasi
komplikasyonlar goriilebilir. Bariatrik

cerrahlar i¢in zorlu bir sorun teskil edebilir.
Hastalar i¢in yagsam kalitesinin bozulmasina
neden olabilir [6]. Medikal tedaviye ragmen
gastrodzofageal reflii hastaliginin  (GORH)
kotiilesmesi, inatgt bulanti ve tekrarlayan
kusma durumunda darliklar distinilmelidir
[6-8]. Tam 1ist gastrointestinal kontrast
goriintiileme (UGI) ile elde edilir. Ust
endoskopi gastrik helikal biikiilmeye bagh
fonksiyonel darliklarin teshisine izin verir ve
%95'e varan bildirilen basar1 orani ile darliklar
icin ilk basamak tedaviyi olusturur [5,9].

Endoskopi Dbasarisiz oldugunda, revizyon
cerrahisi  zorunludur [5,9]. Giiniimiizde
uygulanacak cerrahi prosediir konusunda

kesin bir fikir birligi yoktur. Tiip mideyi
Roux-en-Y  gastrik  bypassa (RYGB)

doniistiirmek genellikle tercih edilse de ¢ok
Onerilmistir

cesitli rekonstriiksiyonlar

[4,10,11]. Bu yazida, SG sonrasi gastrik twist
nedeniyle merkezimize sevk edilen bir
hastaya yaklasimimiz tartisilmaktadir.

2. Olgu

46 yasinda, sigara i¢meyen, 130 kg
agirhginda, VKI 41 kg/m2 olan morbid obez
erkek hasta, laparoskopik sleeve gastrektomi
sonrasi Ui¢ yildir devam eden kronik progresif
kusma, regiirjitasyon ve mide yanmasi Oykiisii
ile bagvurdu. Kusma sikayeti baglangigta
haftada bir iken, daha sonra haftada 3 defaya
kadar ¢ikmugtir. Hasta  poliklinigimize
bagvurdugunda, her giin kusmas1 mevcuttu ve
sadece s1v1 gida tolere edebiliyordu. Bagvuru
sirasindaki agirlign 71 kg (BMI: 22). Klinik
muayenede sadece epigastrik hassasiyet vardi.
Kan tetkiklerinde 16kosit sayisi: 8 * 10"9/L,
Hb: 15.2 g/L, PIt: 214 * 1079/L, CRP 7 mg/L,
Kreatinin: 0.8 mg/dL, AST: 16 1U, ALT: 9 IU
ve Albumin: 4.5 g/dL idi. Ust gastrointestinal
kontrast goriintiilemede distal 6zofagusta ve
sleeve'in  iist kisminda kontrast tutulumu,
GT'yi disiindiiren gecikmis gastrik bosalma
saptandi (Sekil 1).

Sekil 1. Sleeve gastrektomi sonrasi {ist gastrointestinal kontrast. Kontrastin distal dzofagusta ve sleeve'in iist
kisminda tutulmasi (iist oklar) ve incisura angularis seviyesinin {lizerinde gastrik biikiilme ile devam eden gecikmis

gastrik bosalma (alt ok).
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Endoskopi taniy1 dogruladi. 3 ay ara ile 3 defa
endoskopi ile balon dilatasyon uyguland
ancak hastanin sikayetlerinin devam etmesi
sonucu cerrahi revizyon planlanmustir.

Abdomen orta hat insizyon ile batina girildi.
Explorasyonda omental ve mezokolonik
yapisiklar izlendi. Sleeve gastrektomi stapler
hattinin internal rotasyon ile karaciger sol lob
bolgesine yapisik oldugu izlendi [Resim 2,3].
Keskin ve kiint diseksiyon ile yapisiklik

acildi, mide serbestlendi. Roux-en-Y gastrik
bypass karar1 alindi. Treitz ligamaninin 50.
cm distalinden jejunum ayristirildi. Daha
sonra 60 mm lineer stapler ile antekolik ve

antegastrik ~ yan-yana  gastrojejunostomi
yapildi. Anastomoz hattinin 75 cm distaline
60 mm lineer stapler ile yan-yana

jejunojejunostomi yapildi. Metilen mavisi ile
anastomoz hatlari kontrol edildi. Dren
konularak operasyon sonlandirildi.

Resim 2. Midenin internal rotasyonu.

Postoperatif 2. Glinii oral siv1 gida, 5. Giinii
oral kat1 gida baslandi. Postoperatif 6. Giin

dren ¢ekildi ve 7. Giin hasta taburcu edildi.

Taburculuk sonrast 10. Giin ve 30. Giin
kontrollerinde hastanin oral kat1 gida alimm
tolere ettigi gozlendi.

Resim 3. Stapler hattinin karacigere yapisik bolgesi.
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Ameliyattan bir ay sonra GORH gelisti.
Semptomlar1 30 mg/giin lansoprazol ile iyi bir
sekilde kontrol altina alindi. Alt1 aylik takipte,
hastanin agirhg 77 kg (BMI:26) ve GORH
semptomlar1 yoktu. Hastanin PPI kesildi ve
miikemmel bir yasam kalitesine sahip oldu.

3. Tartisma

Burada Sleeve Gastrektomi sonrast obtriiktif
semptomlar1 gelisen hastada gastro-jejunal
bypass ile basarili bir sekilde iyilesen vakayi
sunduk. Sleeve gastrektomi komplikasyonlar
nadirdir ve gergeklestirilen prosediirlerde %2
oraninda goriiliir . Gastrik twist, midenin 6n
ve arka duvarinda esit olmayan bir
traksiyonun neden oldugu foksiyonel bir
stenoz ve ardindan ameliyatta spiral
zimbalama nedeniyle olusan SG’nin iyi
bilinen komplikasyonudur. Obstriiktif
semptomlarin  baglangici ameliyat sonrasi
erken donemde ortaya ¢ikabilir ancak
GORH’nin kotiilesmesi, epigastrik agr1 ve
disfaji ile ge¢ bagvuruda bildirilmistir[12].
Obezite hastalari, zayif alt 6zofagus sfinkteri
ve degismis gastroozofageal bileske basing
gradyan1 gibi ¢esitli nedenlerden dolay:
GORH'ye yatkindir. SG, mide i¢i basincindaki
artis ve pilordan gida gecis siiresinin yavag
olmas: nedeniyle GORH gelisme riski en
yiiksek olan bariatrik prosediirdiir. Sleeve
gastrektomi sonrast GORH i¢in SG sonrasi
bypass tercih edilen tedavidir [10,11].

SG'nin bir komplikasyonu olarak gastrik twist
insidansi, biiyilk olasilikla yanlig teshis
edildigi ve bu nedenle hafife alindigi i¢in hala
tam olarak acgikliga kavusturulamamistir.
Yakin tarihli literatirde SG sonrasi stenoz
insidanst  %0,69 ille %2  arasinda
degismektedir [13]. Yaymlarda Abd Ellatif
(2017) ve ark. tespit edilen GT insidansim
%1,23 olarak bildirirken, Redibo ve ark. [5]
toplam mide darlig1 insidansinm %1,4 olarak
bildirmistir; vakalarin %41,2'sinde GT tanisi
konmustur[5,9].

Endoskopi yoluyla balon dilatasyonu ve/veya
stent yerlestirme genellikle tam bir iyilesme
ve semptomlarin giderilmesini garanti eder,
diger girisimlerin basarisiz olmasindan sonra
revizyonel cerrahi uygulanir [4,5,9].Bizim
olgumuzda da balon dilatasyonu denemis

ancak hastanin semptom ve sikayetlerinde
gerileme olmamustir. Balon dilatasyonun
basarisiz olmas: sebebiyle revizyon cerrahisi
planlanmuigtir.

Revizyon cerrahisinde genellikle mide
transseksiyonu ile birlikte geleneksel bir
RYGB ongoriilmektedir [8].Gastrik boliinme
genellikle midenin iki bolimiiniin
derotasyonuna yol acar. Bu kanit, teknik
hatanin ilk zimbalama sirasinda meydana
geldigini gostermektedir [6,7]. Kanaatimizce,
belirli nedenlerin yoklugunda (6rnegin, mide
duvarlarmin vaskiiler tehlikesi, altta yatan
fistil  vb.), midenin rezeksiyonundan
kaginilmalidir. Nitekim midenin béliinmesiyle
hem st gastrointestinal hem de safra
yollarinin endoskopik olarak
degerlendirilmesi arttk miimkiin degildir.
Kanser veya safra yolu hastalig1 riski yiiksek
olan hastalarda bu degerlendirmenin garanti
edilememesi 6nemli bir sorundur. Mide ve
duodenal kimus yolunun korunmasi demir ve
B12 vitamini eksikligi riskini azaltir. Ayrica,
gastrointestinal hormon salgisi fizyolojik
biliyer ve pankreatik enzim c¢ikist korunur
[14]. Son olarak, benimsenen yaklagim kor
dongiileri ve dar anastomozlar1 énler, kolayca
tersine cevrilebilir.Boylelikle damping ve
ishal riskleri azalir.

Murcia, C. H. ve ark. [17] 3 vakada tiip mide
ameliyat1 sonrasi gastrik volvulusu yonetmek
icin kombine bir endoskopik yaklagim
tammlamustir. Intraoperatif endoskopi, baska
bir yonetim plan1 gerektirebilecek herhangi
bir mide i¢i tikanikligin olmamasini saglar.
Uc vakada, biikiilmelerin ana nedeni mide ve
karaciger arasindaki yapisikliklar olarak
saptanuglardir. ki vaka sadece bu tiir
yapisikliklarin lizisi ile tedavi edilirken, bir
vaka yapisikliklarin lizisi ve retroperitoneum
fiksasyonun kombine edilmesi ile tedavi
edilmistir. Gastrik volvulus tedavisi igin
omentopeksi ile birlikte veya omentopeksi
olmadan adezyonlarin lizisini Onermislerdir
[17].Revizyon cerrahisi konusunda deneyimli
merkezlerde revizyon cerrahileri laparoskopik
olarak yapilabilmektedir. Bizim olgumuzda
acik cerrahi tercih edilmis olup revizyon
cerrahisi deneyimimizin az olmasi sebebiyle
laparoskopik yaklagim tercih edilmedi.
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Costa ve arkadaslar1 [18], tiip mide ameliyati
sonrast iki fonksiyonel mide tikaniklig1
vakasini iist endoskopi ile yonetmis, her iki
vaka da kendiliginden genisleyebilen metalik
stentin intragastrik olarak yerlestirilmesiyle
tedavi  edilmistir. 1ki vakada mide
tikanikliginin nedeni organo-aksiyeldi
Midenin orta kisminda darliga neden olan
volvulus. Bununla birlikte, D’ejardin ve
arkadaslar1 [15], klasik bariatrik operasyon
olan biliopankreatik diversiyonun
tamamlayicis1 olarak antrektomi ve gastro-
ileal anastomoz ile tedavi ettikleri sleeve
gastrektomi sonrasi hem organo eksende ,
hem de mezenterik eksende gastrik volvulus
vakas1 tanimlamiglardir.

Roux en Y gastrik bypass'in avantajlar1 sadece
midenin kivrimli kisminin bypass edilmesi
degil, ayn1 zamanda midenin hizli bir sekilde
roux bacagina bosalmasini saglayarak daha
fazla safra refliisiinii Onlemesi ve gelecekte
GORH gelisme riskini azaltmasiydi. Ayrica
roux bacagl gastro-jejunostomi tarafindan
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Case Report / Olgu Sunumu
Memede Kollizyon Tiimori: Heterolog Komponentli Malign Filloides Timor ve
invaziv Meme Karsinomu, Spesifiye Edilemeyen Tip
Collision Tumor in the Breast: Malignant Phyllodes Tumor with Heterologous
Component and Invasive Breast Carcinoma, No Special Type
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Ozet: Memenin filloides tiimérleri nadir tiimorler olup malign formu gok daha nadirdir. Malign formlari da dahil tiim filloides
tiimorlerde intratimoral karsinom gelisimi olabilir. Ancak kollizyon timériiniin bir pargasi olarak malign filloides timér ve eslik
eden invaziv duktal karsinom ise ¢ok nadir bir klinik antitedir. Malign filloides timoriin spesifik radyolojik bulgusu olmadig: igin
tan1 histopatolojik degerlendirme ile yapilir. Eslik eden timoériin saptanmasi da ¢ok dikkatli makroskobik ve mikroskobik
degerlendirmeler ile miimkiindiir. Biz bu sunumda 44 yasinda kadm hastada ayn1 memede heterolog komponentli malign filloides
tiimor ve arada gegis zonu bulunmayan invaziv duktal karsinom olgusunu bildiriyoruz. Preoperatif donemde radyolojik olarak veya
cerrahi sirasinda saptanmamus kollizyon tiimoriiniin tamisinda tiimérden kapsamli patolojik orneklemeler ile ¢ok dikkatli
makroskobik degerlendirme 6nemlidir. Malign filloides tiimér hematojen yayihm gésterir, bu nedenle de aksiller lenf nodu
diseksiyonuna gerek yoktur. Ancak karsinom ile birliktelik durumunda, tedavi seklini ve prognozu karsinom evresi belirler.
Anahtar Kelimeler: Kollizyon tiimérii, malign filloides timér, invaziv meme karsinomu

Abstract: Phyllodes tumors of the breast are rare tumors, and the malignant form is much rarer. Intratumoral carcinoma may
develop in all phyllodes tumors, including their malignant forms. However, malignant phyllodes tumor as a part of collision tumor
and accompanying invasive ductal carcinoma is a very rare clinical entity. Since malignant phyllodes tumor does not have specific
radiological findings, the diagnosis is made by histopathological evaluation. Detection of the accompanying tumor is also possible
with very careful macroscopic and microscopic evaluations. In this report, we report a case of malignant phyllodes tumor with
heterologous component and invasive ductal carcinoma with no transition zone in the same breast of a 44-year-old female patient.
Intense sampling and very careful macroscopic evaluation are important in the diagnosis of a collision tumor that was not detected
radiologically or during surgery in the preoperative period. Malignant phyllodes tumor spreads hematogenously, so axillary lymph
node dissection is not required. However, in the case of association with carcinoma, the type of treatment and prognosis are
determined by the carcinoma stage.

Keywords: Collision tumor, malignant phyllodes tumor, invasive breast carcinoma
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1. Giris

Kollizyon  tiimdrleri, aymi  lokasyonda
histolojik olarak iki farkli tiimdr tipinin
goriildiigli nadir klinik antiteler olarak bilinir.
Meme karsinomu ile es zamanli olarak
aksiller lenf nodlarindan gelisen lenfoma gibi
maligniteler literatiirde bildirilmistir (1, 2).
Ancak, ayn1 memede karsinom ve karsinom
dist bir tiimoriin es zamanlh olarak goriilmesi
cok nadir bir durumdur. Diger yandan
Filloides Tiimoér (FT) de memenin nadir
timorlerinden olup tim primer meme
timorlerinin %0.3-1 kadarin1 olusturur (3).
FT’ de malign transformasyon ise tim FT’
lerin yaklastk %10 kadarinda goriliir.
Memede invaziv meme karsinomu spesifiye
edilemeyen tip (NST) ile birlikte FT’ iin
kollizyon tiiméorii olarak goriilmesi ise tiim FT
lerin yalnizca %1-2 kadarinda bildirilmistir (4,
5). Ipsilateral malign FT ile birlikte invaziv
meme karsinomu ise ¢ok nadirdir.

Bu yayinda, oldukca nadir goriilen bir antite
olan ve literatiirde tek olgu sunumlar1 seklinde
yer alan FT ve invaziv meme karsinomu, NST
kollizyon  tlimorii  olgumuzu  sunmayi
amagcladik.

2.0lgu

Memede sertlik farkeden 44 yasinda kadin
hasta genel cerrahi poliklinigine basvurdu.

Klinik muayene sonrast yapilan
mammogramda sol meme retroareolar alanda,
igerisinde kaba kalsifikasyonlar izlenen,

ozellikle posteriorda sinirlar1 diizensiz, yiiksek
dansiteli kitlesel opasite izlendi (Sekil 1a). US
goriintiilemede ise sol meme retroareolar
alanda 9,5x6 c¢m boyutunda keskin sinirl,
heterojen i¢ yapida, doppler bakida artmis
vaskiilarizasyon gosteren tek biiyiik solid kitle
izlendi (Sekil 1b). Goriintiileme esliginde
kitleden tru-cut biyospi yapildi."igsi hiicreli
malign  timor"  lehine  degerlendirildi.
"Metaplastik karsinom, malign mezenkimal
timor, malign filloid tiimor arasinda kesin
ayrim  yapilamadigr  bildirildi.  Kitlenin
eksizyonuna karar verildi. Sol sentinal lenf
nodlart  icin intraoperatif degerlendirme
(frozen) yapildi. Toplam 6 adet lenf nodu
reaktif olarak degerlendirildi. Frozen sonrasi
gonderilen radikal modifiye mastektomi
materyali 22x12x12 cm boyutlarindaydi,
iizerinde meme bas1 ve tiim ylizeyi Orten deri

elipsi bulunmaktaydi. Kesitlerde en biiyiik
boyutu 9.8 cm olan ¢ogu alanda iyi sinirh
nispeten lobiile kontiirli santrale yakin
alaninda 2.5 cm capli nekroz alani igeren, yer
yer kanama alanlarindan zengin kremsi renkte
timoral kitle izlendi. Tim6ér meme basina,
deriye ve taban cerrahi smira uzak
gorinimdeydi. Dilimler daha ince olarak
kesilerek incelendiginde 2.8x2x2 cm boyutlu
bir alanin daha infiltratif sinirli oldugu dikkati
cekti. Bu alan dikkatle degerlendirildi ve bu
alanin lobiile kontiirlii bolgeler ile arasinda
ince bir zon oldugu saptandi. Tim
orneklemeler ¢cok ayrmtili olarak tanimlanarak
(lobiile kontiirlii alanlar, infiltratif alanlar,
gecis  Ornekleri  gibi)  Orneklendi. Ik
orneklemeden sonra iki farkli zamanda tekrar
orneklemeler yapildi. Amag lobiile kontiirlii
kitle ile infltratif goriiniimlii alanin iliskisini
belirlemek oldu. Mikroskobik
degerlendirmede en biiyiik boyutu 7 cm olan
malign  heterolog elemanlardan  zengin
“Malign Filloides Tiimor” ile uyumlu tiimor
saptandi. Cok sayida ornekleme ile rezidiiel

epitelyal komponent ve belirgin
intrakanalikiiler patern (yapraksi stromal
uzanimlar1 bulunan) net olarak saptandi.

Belirgin artmig stromal hiicresellik, carpici
stromal atipi, yiiksek derecede mitotik aktivite
(>10 / 10 BBA), nekroz goriildi. Malign
heterolog komponent baskin olarak osteoid
daha az oranda kondroid ozellikte idi. Fokal
alanlarda infiltratif gelisim de dikkati ¢ekti ve
bu infiltratif alanlarda vaskiiler invazyon da
vardi (Sekil 2 ve 3). Ayrica bu tanimlanan
tiimor komsulugunda hem makroskobik hem
de mikroskobik olarak birbirinden bagimsiz
oldugu net olarak saptanan farkli bir
morfolojik tipte bir tiimor odagi daha izlendi.
Bu tiimdér makroskobik olarak infiltratif
ozellikteki tiimord temsil etmekteydi. Primer
meme timoriinii desteklemek amaciyla CK7
ve GATA-3 uygulandi. Bu alan “invaziv
meme karsinomu, NST” olarak degerlendirildi
(Sekil  4). Immunohistokimyasal —olarak
ER/PR (+), HER2 (-), Ki-67 proliferasyon
indeksi %40 olarak degerlendirildi. Meme
basi, deri ve taban cerrahi sinirda timor
goriilmedi. Lenf nodlarinin parafin doku
kesitleri de reaktif Ozellikteydi. Olgu aym
memede “malign filloides tiimdr ve invaziv
meme karsinomu, NST kollizyon timori”
olarak kabul edildi.
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Sekil 1. a. MLO mamogramda sol meme retroareolar alanda, igerisinde kaba kalsifikasyonlar izlenen, ézellikle
posteriorda smirlar: diizensiz, yiiksek dansiteli kitlesel opasite izlenmekte, b. US gériintiistinde sol meme retroareolar

alanda 9,5x6 c¢m boyutunda keskin sinwrly, heterojen i¢ yapida doppler bakida artmis vaskiilarizasyon gosteren tek
solid solid kitle izlenmekte.

Sekil 2. a. Diizgiin simirli, lobiile kontiirlii kitle ve cevrede olagan meme dokusu (H&E x40), b ve c. Yapraksi
gortiniimde stromal asir1 gelisim ve arada kusatilmis olagan epitelyal komponent (H&E x100), d. Yogun hiicresel igsi
morfolojide stromal gériiniim, arada belirgin hiperkromatik hiicreler dikkati cekmekte (H&E x200).
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Sekil 3. a. Solda kondroid, sagda osteoid dzellikie malign heterolog komponent (H&E x100), b. Osteoid ozellikte
malign heterolog komponent (H&E x100), c. Infiltratif gelisim ve hemen komsulugunda vaskiiler invazyon (H&E
x100), d. Kondroid komponentte nekroz izlenmekte (H&E x200).

Sekil 4. a. Solda yapraks1 paternde filloides tiimér ve sagda karsinom alani gegisi, iki tiimor arasimda olagan meme
dokusu goriilmekte (H&E x 20), b. Invaziv duktal karsinom alani (H&E x100), c. Invaziv karsinomda CK7
immunoreaktivitesi (x100), d. Invaziv karsinomda GATA-3 immunoreaktivitesi (x100)

3.Tartisma
Filloides timér memenin nadir goriilen
fibroepitelyal timdriidiir. Diinya Saglik

Orgiitii (5th ed. 2019) tarafindan benign,
borderline, malign subtipe ayrilmistir. Malign
FT icin tanimlanan histopatolojik kriterler
artmis stromal hiicresellik, stromal asir1
gelisim, stromal hiicrelerde atipi ve artmis
mitoz (10/10BBA {istiinde), nekroz ve
infiltratif simirlar olarak kabul edilmektedir.
Bu tanimlanan kriterlerden bagimsiz olarak
stromal hiicrelerde heterolog diferansiyasyon
varligt malign FT tanisi i¢in yeterlidir (6).
Ancak tek bagsina iyi diferansiye liposarkom
bulgusu malign FT tanis1 i¢in yeterli degildir.

Stromal  komponent homolog ve/veya
heterolog elemanlardan olusabilir;
fibrosarkom, kondorsarkom, osteosarkom,

anjiyosarkom, liposarkom gibi.

Ayni memede, invaziv meme karsinom ile FT
birlikteligi olan olgular bildirilmistir, ancak bu
olgular genellikle FT epitelyal
komponentinden baslayan intratiimoral duktal
karsinoma in situ yada invaziv meme
karsinomu seklindedir (7-9). Bu olgularin
gercek  kollizyon tiimoérii  olarak  kabul
edilebilmesi igin timorler arasinda
makroskobik ve/veya mikroskobik olarak
gecis olmadiginin gosterilmesi ya da klonalite
calismasmin  yapilmasina gerek  vardir.
Literatiirde Macher ve arkadaglar1 malign FT
icinde Invaziv Meme Karsinomu, NST
olgusunda tiimorleri diferansiye etmek igin

klonalite c¢aligmasi yapmuslardir. Polimorfik
mikrosatellit belirleyiciler ile FT epitelyal ve
stromal komponenti ile karsinom arasinda
birbirinden farkli bir heterozigozite kaybi
saptamiglardir. Boylece intratiimoral olsa da
gercek bir kollizyon tiimori olarak kabul

edilmistir (10). Bizim olgumuzda ayni
memede birbirinden bagimsiz
osteosarkomatodz ve kondrosarkomattz

diferansiyasyonlu heterolog komponent i¢eren
malign FT ve Invaziv Meme Karsinomu, NST
olarak kollizyon tiimérii saptanmigtir. Her iki
timoriin -~ birbiri  ile  iliskili  olmadig
gosterilmistir. Arada hem makroskobik hem
de mikroskobik olarak olagan meme
dokusunun varligi net olarak saptanmigtir.
Literatiirde bizim olgumuza benzer sekilde
ipsilateral liposarkomat6z ve
kondrosarkomatdz diferansiyasyon gosteren
malign FT ve Invaziv Meme Karsinomu, NST
olgusu tanimlanmistir (11). Muthusamy ve
arkadaslar1 da 51 yasinda kadin hastada ayni
memede es zamanli olarak malign FT ile
birlikte invaziv karsinom olgusu bildirmistir.
Bu olguda heterolog komponent
tanimlanmamistir  (12). Cok yakin tarihli
bizim olgumuza benzeyen bir olgu
bildirilmistir. Yine c¢ok dikkatli ve yogun
ornekleme ile malign FT ve Invaziv Meme
Karsinomu, NST  birlikteligi  senkron
kollizyon tiimorii olarak degerlendirilmistir
(13). Diger yine olduk¢a nadir olarak goriilen
bir durum da bilateral malign FT ve invaziv
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meme timori olgusudur (14) . Bu gibi
bilateral olgular farkli lokasyonda olduklar1
icin kollizyon tiimérii olarak kabul edilmez.

Kollizyon tiimdrlerinde klinik seyri daha
agresif tiimoriin subtipi ve patolojik evresi
belirler. Benign FT ve invaziv karsinomlu
olgularda 0Ozellikle karsinom alami erken
evrede ise ya da in situ bir lezyon ise
prognozun daha iyi olmasi beklenir. Tim FT’
ler acisindan lokal rekiirrens genelde ilk 2-3
yil icinde ortaya ¢ikar ve yaklasik %21
oraninda goriiliir. Beklendigi tizere de bu oran
malign timorlerde daha yiiksek olup %25-30
olarak  bildirilmektedir ~ (15).  Aslinda
histopatolojik olarak primer meme sarkomu
ile malign FT ayirim 6nemlidir, ancak her iki
timoriin -~ klinik  seyirleri benzerdir (16).
Aksiller lenf nodu tutulumu da FT’ lerde
nadirdir (6). Uzak metastaz ise hemen daima
malign subtipteki FT’ lerde goriiliir. En sik
metastaz yeri akciger ve kemiklerdir, ancak
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Derleme / Review
ibn-i Stna’nin E1-Kandn Fi't-Tibb Eserinde Ossa Cranii (Kafa Kemikleri)
Ossa Cranii (Cranial Bones) in Ibn Sina's Work the Canon of Medicine

Hilmi Ozden, Abdullah Ortadeveci, Yadigar Akbas

Eskisehir Osmangazi Universitesi Tip Fakiiltesi, Anatomi Anabilim Dal1, Eskisehir, Tiirkiye

Ozet: Onuncu ve on birinci yiizyillarda yasanis Miisliman Tiirk ilim adami olan ibn-i Sina diinya tip tarihinde énemli bir yere
sahiptir. Modern tibbin temelleri de onun eserleri {izerine atilmistir. Ibn-i Sina’nin eserleri Islam diinyast ve Avrupa tip tarihinde
11-17. yiizyillar arasinda gok etkili olmustur. Avrupa’daki tip alamindaki bilimsel gelismeler ve tip faaliyetleri Ibn-i Sind'nin
caligmalari izerinden hareket etmistir. Yahut onun yogun etkisi altinda kalmistir. En 6nemli eseri EI-Kanun fi’t-Tibb’da anatomiye
ait birgok degerli bilgi bulunmaktadir. Bu arastirmada Ibn-i Sina'min El-Kanun fi’t-Tibb adli eserinin anatomi boliimiindeki kafa
kemikleri incelenecektir. EIl-Kanun fi’t-Tibb ¢evirisinde ise Osmanl déneminde yapilan Tokadi Mustafa Efendi ile Cumhuriyet
déneminde Esin Kahya’nin galigmalari esas alinmustir.

Anahtar Kelimeler: ibn-i Sina, EI-Kanun fi't-Tibb, Ossa Cranii

Abstract: Avicenna, a Muslim Turkish scientist who lived in the tenth and eleventh centuries, has an important place in the world
medical history. The foundations of modern medicine were laid on his works. Avicenna's works have a place in the history of
medicine in the Islamic world and Europe between the 11th and 17th centuries. It has been very effective for centuries. Scientific
developments and medical activities in the field of medicine in Europe were based on the works of Avicenna. Or it was under his
intense influence. His most important work, The Canon of Medicine, contains a lot of valuable information about anatomy. In this
research, the cranial bones in the anatomy section of Avicenna's work titled The Canon of Medicine will be examined. In the
translation of The Canon of Medicine, the works of Tokadi Mustafa Efendi in the Ottoman period and the works of Esin Kahya in
the Republic period were taken as basis.
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El-Kaniin Fi’'t-Tibb'da Ossa Cranii

1. Giris

Ibn-i Sind (MS 980-1037) MS 980 yilinda
Buhara'da dogmus ve MS 1037 yilinda iran’mn
Hamedan kentinde Olmiistiir. Bati
kaynaklarinda Arap veya iranli filozof, hekim
ve bilim adanmu olarak anilan Ibn-i Sina
aslinda Misliiman bir Tirk alimidir (1).
Ruslarm antropolojik ¢alismalarinda  Ibn-i
Sina biistli ve yagli boya portresi yapilmig
Ibni Sina'min Turani bir millete mensup
oldugu kanitlanmmgtir. Ulkemizde Profesor
Doktor Sevket Aziz Kansu'nun Kkafatasi
fotograflarina dayanarak yaptigi antropolojik

arastirmada da  Rus antropologlarin
calismasimi  destekleyen  bir  mabhiyet
gostermektedir (2). Ibn-i Sind’min  Tiirk

olduguna dair incelemeler sadece kafatasi
incelemelerinden ibaret degildir. Hekim
olarak uyguladigi tedavilerin iceriklerine
bakildiginda, Tiirkistan Tiirk halk tababetine
dair izlere rastlanmustir. Tiirkistan Tiirklerinin
meshur bir yemegi olan Tutmag¢’t Tiirkce
adiyla eserinde zikretmesi, ¢igek hastaliginin
tedavisinde kisrak siitiinden s6z ederek,
Tirklerin  milli ickisi Kimiz’t tamidigimi
gostermesi de birer Tiirkliik emaresi olarak

degerlendirilmistir. Oliimiiniin 900.
yildoniimii nedeniyle 1937 yilinda Tiirk Tarih
Kurumu tarafindan 6zel Dbir c¢alisma
yaymlanmigtir.  S6z  konusu  yayinda
Semseddin  Giinaltay’in, Ibn-i  Sind’nin
milliyeti iizerine yaptig1 arastirmalari ve
Tirkliigine dair birgok delil sundugu

bilinmektedir (1). Ayrica {inlii Tiirkolog Kilisli
Muallim Rifat Bilge Istanbul Ali Emiri
kiitiiphanesindeki Yazma Eserler {iizerinde
calisirken Ibni Sina'min Tiirkge bir siirine
rastlamis ve nesretmistir. Bilindigi kadartyla
bni Sina'min bildigi ve konustugu Tiirkce,
Tiirkge’nin Kagkar lehgesi (Hakani =Cagatay)
lehgesidir (3).

Ibn-i Sina, 17. yiizyilin sonuna kadar 600 yil
sadece Islam diinyasinda degil Avrupa’da da
orta ¢cagm en inlii tip ansiklopedisi haline
gelen bir ders kitabi olan El-Kéantn Fi’t-Tibb
(The Canon of Medicine) yazaridir. Bu kitap
Orta Dogu ve Bati iiniversitelerinde temel
tibbi referans ders kitabt olarak kabul
edilmistir. Ibn-i Sina, eserlerinde insan
viicudu ve iliskili hastaliklarin tanimlarina
pratik bir yaklasim benimsemistir. Bu
deneysel yaklasim bugiine kadar tibbi ve

bilimsel uygulamada alan olarak kabul
gormiistiir.  Ayrica  insan  viicudunun
anatomisini 6grenmenin O6nemini vurgulamis
ve hekimleri teshislerinde organlarin normal
anatomisini dikkate almaya tesvik etmistir.
[bn-i Sina, Aristoteles, Galen ve Ebu Bekir
Muhammed ibn  Zekeria Razi  gibi
onciillerinden elde ettigi tiim tibbi bilgileri
derlemis  ve  cerrahi  uygulama  ve
gozlemlerden elde ettigi kendi bilgileri ile de
desteklemistir.  Ibn-i  Sind'mn  kadavra
diseksiyonlarin1 kendisinin mi yaptigi yoksa
bagka kaynaklardan mi aldigi konusunda bir
fikir birligi yoktur. Bu fikir birliginin
olmamasinin nedeni kendi doneminde insan
kadavra diseksiyonlarinin Islam diinyasinda
yasaklanmig olmasidir. Ancak onun insan
viicuduyla ilgili bulgulari kendi dénemi igin

bliyiik 0l¢iide dogru ve yeni olmasi,
diseksiyonlari kendisinin yapmis
olabilecegine  dair bir kanmit olarak
gosterilmektedir (4).

ibn-i Sina’nin eserleri Avrupa’da on ikinci
yiizyitlin ikinci yarisindan itibaren etkisini

gbstermistir. 12. yiizyilda Ibn-i Sini'nin
Kanun isimli eseri Ispanya Toledo’da
Cremona'li Gerard tarafindan Latinceye

¢evrilmis bdylece Avrupa’da yavas yavas Ibn-
i Sina tibbi hakim olmus ve bati tibbinin
atmosferine girmistir. O zamandan beri, tibbi
calismalarin  ¢ogunda  Ibn-i  Sind’nin
eserlerinin gevirileri farkl dillerde
kullanilmigtir. Onun anatomik bulgularinin
bazilar1 bugin de kabul edilmektedir.
Kanun’da anatomik bilgilerden sunlar vardir:
Kitabin ilk cildinde insan viicudunun anatomi
bolimleri bulunmaktadir. Kitabin ilerleyen
metinlerinin i¢inde ise bunlara ek olarak,
anatomi tartigmalar1 farkli yerlere dagilmis
durumdadir. Bu biiyiik ansiklopedide, belirli
bir organin anatomisi o organ i¢in hastaliklarla
ilgili boliimde yeniden ele alinmaktadir (5, 6).
El-Kanun fi’t-Tibb Ibn-i Sina tarafindan
Arapca olarak yazilmistir. Osmanli Devleti
zamaninda Ibni  Sina'min  Tiirk tibbim
etkiledigi bilinmektedir. Bursali Mehmet Tahir
Efendi Osmanli miellifleri isimli eserinde
meshur sair ve Siileyman Celebi'nin saray
hekimi Ahmedi’nin Ibni Sina'nin eserlerinin
en meshur olan1 Kanun ile sifay1 manzum
olarak Tiirk¢eye terciime ettigini Latifi rivayet
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etmektedir (2). Fakat Tokatli Mustafa Ahmet
Bin Hiseyin Efendinin (Tokadi Mustafa
Efendi) 1765'te yaptigi Tirkce EI-Kanin
terclimesinin  gliniimiizde Latin harflerine
transkripsiyonlu  aktarilmast Tip  Tarihi
acgisindan ¢ok 6nemlidir.

Prof. Dr. Mustafa Ko¢ ve Prof. Dr. Eyiip
Tanriverdi’nin = bu  caligmasinda  Tokadi
Mustafa Efendi icin eserin tanitiminda “el-
Kéantn Fi’t-Tibb’in ¢evirisi yapilan biitlin
diller iginde eksiksiz ve en mikemmel
tercimesi onun bu ¢alismasidir. Terclime
Tiirk¢e’dir ve ilmi bir terclimenin bilimsel
yontemleri Tokadi tarafindan bu eserde izah
edilerek yapilmistir. Ayrica Tokadi’nin bu
tercimesi  Arapca Kéanlin  niishalarinin
karsilastirildigi, en sahih ibareyi bulmak i¢in
yogun bir tahkikin icra edildigi emsalsiz bir
calismadir. Onda devri i¢in alisik olmadigimiz
bir tavirla 16. yiizyllda Kéaniin’un Roma’da
yapilan  Arapca  baskisindan,  Topkapi
Sarayi’ndaki yazma niishalarina, yine Kanin
iizerine yapilan serh ve muhtasarlarda yer alan
Kantin metinlerine, Sirazi, Ibn Ciimeyyi,

Mesihi, Samirf, Karsi gibi el-Kénln
miitehassislarinin kullandig1 niishalar
iizerindeki kiymetlendirmelerine kadar uzanan
gorme cehdinin  biitiin  neticeleri  akis

bulunmaktadir. Terciime boyunca en sahih
Kéanlin niishasin1 tespite calismistir” (7)
denmektedir.

Esin Kahya ise el- KéanGn’u hazirlarken,
Beyrut baski niishasi 1. cilt ile Siileymaniye
Kiitiiphanesi, Turhan Sultan 265'teki yazma
niishalar esas almistir. Ayrica Mazhar H. Shah
tarafindan The General Principle of
Avicenna’s Canon of Medicine adiyla 1996
yilinda yayinlanan Ingilizce ceviriden de
biiyiik dlgiide yararlanmigtir (8).

Bu arastirmanin amaci ibn-i Sind’min El-
Kanun fi’t-Tibb adli  eserinin  anatomi
boliimiindeki kafa kemiklerinin
incelenmesidir. El-Kanun fi’t-Tibb’in Osmanl
doneminde Tokadi Mustafa Efendi’nin (O.
1782) c¢alismasini Latin harflerine aktaran
Prof. Dr. Mustafa Ko¢ ve Prof. Dr. Eyiip
Tanriverdi’nin (7) calismasi ile Cumbhuriyet
doneminde ilk tam metin = Tirkgesini
hazirlayan Prof. Dr. Esin Kahya (8) ¢evirileri
esas alinacaktir.

ibn-i  Sind’min  El-K&niin
Eserinde Kafa Kemikleri

Fi’t-Tibb

Ibn-i Sina El-Kanun fi’t-Tibb eserinin birinci
boliimiinde “Kemiklerin ve Eklemlerin Genel
Tanim1”n1  yapmaktadir. Omurlar gibi bazi
kemikler insan viicudu i¢in bir temel
olustururlarken; bazi kemikler ise kafatasinda
oldugu gibi, bir ortii gorevini iistlenmislerdir.
Kemiklerin igerigi anlatilir ve besin saglayan
iliklerle dolu “merkezi kanal”a dikkat ¢ekilir.
Kafatas1 kemiklerinin “hafif olmas1 gerektigi”
icin siniislere sahip oldugu belirtilir. Os
ethmoidale kokular1 alabilmek igin de
nispeten siingerimsi bir yapiya sahiptir. Os
ethmoidale’deki  delikler beyinden inen
fazlaliklarin disar1 atilmasina yardimer olur.
Daha sonra eklemler, kemiklerin ¢esitli
sekillerde birbiri ile birlesmesi olarak
tanimlanir. Eklemler hareket serbestligine
gore smiflandirilir.  Diarthrosis — “serbestce
hareket edebilir’. Bilek “mentese” eklemi
olarak smiflandirilir. Artt. carpi ve artt.
carpometacarpales kismen hareketlidir ve
gogiis kemigi sabit bir eklemdir. Dislerin gene
icerisine siki bir sekilde yerlesmesi gibi
“gomiilii  eklemler” (gomphosis) higbir
harekete izin vermezler. Kafatasindaki
eklemler testere gibi keskin ¢entiklere sahiptir.
Trochoid, Radius ve Ulna arasindakiler doner
eklemler olarak agiklanmaktadir. Ust omurlar
“kismen hareketlidir” ve alt kisimlar ise
“tamamen hareketsizdir” (8, 9).

Kafatasi kemikleri ikinci boliimde
baslamaktadir. Metin  igerisinde  Tokadi
Mustafa Efendi’nin g¢evirisindeki terminoloji
bazen parantez iginde gosterilecektir. Esin
Kahya’nin ¢alismasindaki anatomi bilgilerinin
Osmanh Tiirkgesi ile iliskisini gdsterebilmek
icin bunun gerekli oldugu goriilmektedir.

Ikinci Béliim
Kafatasi ve Fonksiyonlar1

Kafatasinin (“azm-1 kihfin) faydasi, beyni
(dimag) bir tabaka gibi kat kat (clinne-i satire)
sarip korumaktir. Kafatasi iki sebepten dolay1
birden fazla grup (kabail-i kesire) halinde
parcalara  ayrilmis  (miinkasim)  birgok
kemikten = meydana  gelmistir.  Birisi,
kemiklerin kendisi ile ilgilidir. Diger faydasi,
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kafatasinin icindeki yapilarla yani
mubhteviyatiyla ilgilidir. Birinci durumda, iki
yarar sO6z konusudur: kafatasinin  bir
parcasinin zarara (afet) ugramasi ya da
bozulmasi1 biitiin bir kafatasina yayilmaz ve
uzaklastirilir ~ (miindefi);  ihtiyaca  gore
kafatasinin farkli farkli kisimlarinin degisik
kalinlik, sert (husiis), kati (sulb) ve yumusak
(leyy) yogunlukta olmasi ile komsguluklar
(miicadvere) zaman zaman (géhice) bazi
imkanlar saglar. Ikincisi tek bir kemikten
ibaret olan bir yapidan ziyade ¢oklu kemik,
olusan  zorluklarn1  uzaklastirir.  Cilinkii
kafatasindaki sertlikler birbirine uyar ve
kafatasindaki sert yerlerdeki (ba“di mevadi‘i
sulb) acikliklar (“azm-1 kihfin ba‘d) ile
yumusak yerlerdeki agikliklar (ba‘d1 &heri
leyyin) birbiri ile uyumludur. Yine baz1
gevsek (miitehalhil) ve siki  yerlerdeki
acikliklardan (ba°d1 &her miitekasif) ¢ikan
zararli havanin disar1 yol (ba‘di aher galiz)
bulup temizlenmesidir. Eger kafatasi tek bir
kemikten (kthf ‘azm-1 véhid) olussaydi
birbirine zit hareketlerin (ef°al-i miitedad)
ortaya ¢ikmasi (sudiir) acikcasi (bi’l-bedahe)
miimkiin olmayacaktir. Fakat kemiklerin ve
onlarin yapisinin  ¢oklugu (ta‘addid) ile

zikredilen zararlarin (madarrat)
uzaklastirilmasi (indifa“1) miimkiin olmaktadir
(7, 8).

Fakat ikinci (amma ciimle-i saniye) fayda olan
kafatasinin goriintimiine (kihf sii®un) kiyasla
kafatasinin  duvarlar1  suturalara (cilidran-1
kihfin diiriizu) itibarla onun da iki faydasi
bulunmaktadir: Birinci faydasi beyinden ¢ikan
kirli yogun havanin (CO,) (dimag madarrat-1
ebhire) disarn  yol  bulup  beyinin
temizlenmesidir (naki ve pak olur). Digeri
beyinden ¢ikan (dimagda nabit) gesitli sinir
(a°sab) liflerinin (elyaf) disar1 (huriic) ¢ikmasi
icin yol olur. Ayn1 zamanda zikredilen
acikliklarm baska bir faydas1 daha vardir: Tlki
venler ve arterler (‘uriik ve serayine) cesitli
kafa kemikleri arasindan gegebilirler. Ikincisi
beyini kaplayan membranin (dura mater)
(hicab-1 galiz) (Sekil 1) ¢esitli baglari, beynin
agirhgmin farklh kafatasi kemikleri iizerinde
dagilmasim1  saglayarak agirhig hafifletir.
Kafatasinin normal sekli iki fonksiyon ve iki
yarar i¢in  yuvarlaktir  (istidare). Bu
fonksiyonlardan biri diger sekillere nispetle
icindekilere beyine daha fazla yer temin
etmektedir. Kafatasi ve beynin sekilleri uygun

olmasa biri yuvarlak biri kavun veya
dikdortgen (mudalla) seklinde olsa beyinin
capinin  genisligi  (mesahas1) kafatasinin
capina asir1 biiyiik (ezyed ve ekser) gelecektir.
Kafatasinin yuvarlak olmasi, ayni zamanda
disaridan gelecek belli derecedeki zararlarin,
incinmelerin  (miinfa'il) ve sarsmtilarin
tehlikesini en aza indirmektedir. Kafatasinin
yuvarlak ve uzun (tGlani) olmasi beyinden
cikan ve longitudinal uzanan sinirlerin
(a'sabin menabiti tiile) sitkismamalar1 ve zarar
(tezdhum ve tedagut) gérmemeleri i¢in daha
cok yer saglamaktadir. Kafatasinin 06n
(kuddam) ve arkasinda (half) ¢ikintilar
(niitd’uve irtifa’r) bulunmaktadir. Eger bu iki
cikintt olmasa asagr dogru inen (miinhadi)
sinirler yol bulamazlar. Onlar kafatasinin 6n
ve arka kisminda bulunarak sinirlerin rahatca
disar1 ¢ikabilmesini saglar (7, 8).

Kafatasinin {i¢ hakiki, {i¢ tane de yalanci
(kazib) suturasi (diiriiz) vardir.

Uc hakiki suturadan biri: sutura frontalis
(derz-i evvel): os parietale (“azm-1 kihf) ile os
frontale (alm) arasinda bulunur. Sutura
coronalis yaya (tag suturasi- iklili) benzer; alm
bastanbasa kat eder. Ikinci sutura, diizdiir ve
okun yay1 ortalamasi gibi, sutura coronalis’i
uzunlamasina iki esit pargaya boler; sekilde
goriildiigl gibi ); dogru ¢izgi oldugu i¢in ona
sutura sagittalis (dikey) (derz-i miistakime
sehmi) adi verilmistir. Ayn1 zamanda sutura
coronalis’te sonlanis yoniiyle sis-ok da denir.
Sutura coronalis bir dayanak gibi sekli
kafatasinin ortasinda bulunur. Ugiincii sutura,
kafatasinin alt kismu (ka‘ide-i re’s) ile bu yay
seklindeki sutura arasinda yer alir. O, sutura
sagittalis’le ok yay (sehm) gibi a¢1 yapar: <).
Yunanlilarin lam harfine benzediginden sutura
lambdoidea (derz-i 1ami) adim1 almustir (Sekil
2). Fakat bagin iki yaninda sakak tarafinda iki
yalanci  sutura vardir: Bunlar  sutura
sagittalis’in  her iki tarafindadir. Sutura
sagittalis’e paralel olarak yer alan iki yalanci
sutura bulunur. Onlar, kemige derinligine
nifuz (‘umkuna) etmemistir, fakat onun
tizerine adeta balik pulu gibi yerlesmistir, bun-
dan dolay1 onlara balik pulu (derz-i kisriyan)
gibi sutura squamosa adi verilir (7, 8) (Sekil
3).

Kafatasinin {i¢ anormal (gayr-i tabii) sekli
vardir. Bunlardan ilkinde, 6n (kuddam) ¢ikinti
(niitii) ufaktir ve sutura coronalis (derz-i iklili)
mevcut degildir. ikincisinde, arkada g¢ikint1
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yoktur ve sutura lambdoidea (derz-i lami)
bulunmaz. Ugiinciisiinde, 6n tarafta ve arkada
cikint1 yoktur. Bu durumda, kafatasinin eni ve
boyu birbirine esit olup, tam olarak kiire
sekline sahiptir. Sutura coronalis ve sutura
lambdoidea mevcut degildir. Biiyiik Doktor,
Galen’e (M. S. 129-216) gore, eger
kafatasinin eni ve boyu esitse, o zaman
suturalar da esit olmalidir ve bdylece bu
suturalar kafatasini, dort esit pargaya bolerler.
Ancak, bu bolme sdyle olur: normal bir
kafatasinda biri uzunluguna (tiilde derz-i
vahid), iki tanesi de enine seyreden sutura
(“ardda iki derz) vardir. Anormal bir
kafatasinin  (sekl-i  gayr-i tabii) {giincii
seklinde kafatasinda bir uzunluguna bir de
enine seyreden sutura bulunur. Uzunluguna

Azm-1 kihf
(os parietale)

Derz-i Lami
(sutura lambdoidea)

seyreden suturay1r dik olarak kesen enine
sutura kafatasinin ortasinda bulunur ve bir
kulaktan digerine sdyle seyreder: +. Ustiin
ilim insan1 olarak taninan Galen’e gore,
dordiincii bir (sekl-i rabi) anormal sekil sz
konusu olamaz. Ciinkii eger kafatasi boydan
ya da enden daralacak (tedayuk) olursa, bu
durum ya beynin tamamini veya onun
cevherinin kiigiilmesine sebep olur; bu da
yasama uygun diismez (miindfidir). Bu
sebeplerle Hippokrates (Bukrat) (M.O. 460-
377) kafatasini, sekillerine gore, biri normal
tip ve ilic anormal tip olmak {izere dort tipe
ayirmistt. Hippokrates’in - dogru  goriisiinii
dogrulayan keza Galen

destekleyen ve
olmustur (7, 8)

Derz-i iklili
(sutura coronalis)

Sekil 2. Kafatasi kemikleri arasindaki suturalar.

Sekil 3. Sutura squamosa.
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Uciincii Boliim
Kafatasinin Diger Kemikleri

Ikinci boliimde agiklanan ossa parietalia’ya
ilave olarak, kafatasinda bes kemik daha
vardir. Bunlardan doérdii yan duvarlan
(ciidran-1 erba‘a) (iki os temporale ve bir os
frontale ile bir os occipitale) meydana
getirirken, besincisi (os sphenoidale), diger-
lerinin  sabitlestirilmesi  i¢in  bir  temel
olusturur. Yan taraflardaki kemikler (ossa
temporalia) tepedeki kemiklerden daha
kuvvetlidir. Cilinkii onlar, darbelere ve
vurmalara karst  koruyucudur. Tepedeki
kafatast1  kemikleri ve  fontanella’nin
(bingildagin) (yafiih) sismesi (tahalhul) ve
inceliginin (sehafet) onemi iki yondedir:
Birincisi igerdeki hacim artmasi engeller.
Dumanlarin ve bugularin (menéfis) disari
c¢ikmasina izin verecek gevsek, siingerimsi
(sahif) (lamina cribrosa ossis ethmoidalis) bir
yapidadir. Ikincisi beynin iistiinde biiyiik bir
agirligin birikmesine (cevher-i dimaga sikali
ve agirhigi kalil) engel olacaktir. Kafatasinin
en kuvvetli, en saglam kemigi, arka taraftaki
kemiktir. Bu kemik, basin arka tarafindan
duyu organlarina adeta bir ortii teskil eder.
Ondeki kemik (cidar-1 evvel-alin duvari-os
frontale), arkadan  sutura  coronalis’le
birlesmis olup, bir tarafi sutura coronalis’in
asagl ucundan baglayarak, gozkapaginin

altindaki orbita boyunca seyreden ve diger

Azm-1 vetedi
(os sphenoidale)

Hacreteyn
(os temporale,
pars petrosa)

_-
il

taraftan sutura coronalis’in asagi ucuyla
eklem yapmak iizere giden os frontale’dir
(7,8).

Yanlardaki  kemikler, kulaklarin {izerine
yerlestigi  saglam (salabetli) kulak (os
temporale) kemiklerdir. Tasa (hacreteyn)
benzediklerinden dolay1 onlar, bu sekilde
adlandirilmistir. Onlar, iistten, yalanci (kazib)
sutura denen sutura squamosa’yla ve alttan,
sutura coronalis’in 6n tarafindan ¢ikan
suturayla ve arkadan da sutura lambdoidea’yla
birlesmistir. Dordiincii duvar (‘azm-1 cidar- os
occipitale) arkadadir; yukaridan sutura
lambdoidea ve asagidan os sphenoidale (“azm-
1 veted1)) ile kendi arasindaki suturayla
birlesmigtir. Onun yan taraflarinda sutura
lambdoidea bulunur. Kafatasinin agirhigim
tasiyan os sphenoidale tabandadir. O, gayet
serttir ve bunun iki faydasi ve sebebi vardir:
O, agir kafatasini desteklemekte yardimci olur
ve beyinde ihtiyagtan fazla (fudiil) maddelere
(mevad) kars1 onu koruyarak fazlaliklarin
gecigini  (masabb) saglar. Kafanin sakak
tarafinda (sudg) sag ve sol tarafinda ikiser
saglam (salabetli) kemik (os zygomaticum)
vardir. Bu sakaktan baslayip ¢apraz yaparak
(miiverreben) gegen damar ve sinirleri (‘agab)
orter (setr) ve onlarin gegmesini saglar bunlar
bir ¢ift (ezvac) olarak bilinir (7, 8) (Sekil 4).

Azm-1 misfit Sahif
(os ethmoidalis) (lamina cribrosa)

Sekil 4. Os sphenoidale, os ethmoidale ve os temporale.
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Azm-1 dheri
(os palatinum )

Azm-1 cidar
(os occipitale)

Sekil 5. Maxilla, os palatinum ve os occipitale.

Dérdiincii Boliim Cene ve Burun Kemikleri

Bu kisimda ¢ene ve burun kemikleri ve
onlarin yapilari tarif edilecektir.

Ust Cene (fekk-i a‘la): Ust ¢ene ve sakak
kemiginin (sugd) (os zygomaticum) her biri
yukaridan os frontale’yle arasindaki bir
suturayla birlesir. O sutura kaslarin altinda
sonlanir ve sakaklarin her iki tarafinda son
bulur yani sakak kemigine vasil olur. Dislerin
bittigi yer bunu simrlandirir. iki dis taraftaki
sutura kulaklardan kalkip, iist ¢ene ve os
sphenoidale (vetedi) arasinda seyreder. Azi
disi (adras) arkasinda, lateral sutura, list ¢ene
ve os sphenoidale arasinda seyreden bir baska
suturay1 teskil etmek ilizere hafifce ige dogru
doner ve hemen bir az sonra tarif edilecek
olan suturaya kavusur. Bu son sutura (sutura
palatina transversa) ist ¢eneyi (fekk-i a‘la)
parcalara ayirir ve taksim edilmis diger parga
kemikten (os palatininum) ayirmaktadir. Bu
suturalar yani sutura palatina mediana ve biraz
once anlatilan (sutura palatina transversa) da
dahil {ist damagi boylu boyunca (tiilen)
bolerek dorde taksim eder (Sekil 5). Ikinci
sutura iki kagin arasi istikametinden asagi
dogru baslar (sutura internasalis) spina nasalis
anterior’dan bir suturayla ustte iki 6n disler
arasinda sonlanir. Ucgiincii sutura, ikinci
suturanin basladigi yer olan iki kas arasindan
baslar egilerek devam eder kesici (uba‘iyye)
ve azi (ndb) disleri arasinda son bulur. Kesici
disler iki on dislerin saginda ve solunda ve
keza azi disleri kesici diglerin saginda ve
solunda olan birer dislerdir. Bu ii¢ilincii sutura
iist cenenin sag tarafinda oldugu gibi sol

Fekk-i ala
(Maxilla)

tarafinda da vardir. Ust cenenin (fekk-i a‘la)
dahilinde olan ve zikredilen bu {i¢iincii sutura
iist cenenin smurlaridir. Ust ¢ene ve os
sphenoidale (‘azm-1 vetedi) arasinda ortak
suturalar ile kulak sinirlanmis olur (7, 8).

Merkezdeki ve dis taraftaki suturalarla
dislerin kokleri arasinda, kesici ve azi
dislerinin ~ kokiinden,  burun  deliginin

tabanindan baglayan bir suturayla ayrilan
tabanlar1 olan iki tane {iggen (miiselles) kemik
vardir. Belki dislerin kdkiiniin baglangicindan
burun deligine yakin yerde ikisinin arasinda
(beynehiimd) arka tarafinda giden bir sutura
olup bahsi gegen kesin ii¢ suturadan bagka
siipheli zikredilen bir sutura ile birlesir.
Boylece, ticgen kemikler yakinindaki damak
kemigi (‘azm-1 aheri) yeni bir damak
olusturur. Bu {iggenlerin kaideleri ve dislerin
(esnan) kokleri ile iist ceneyi iki taraftaki
suturalar sarar. Ve bu iki kemigi bdlen
suturayla iki dik a¢1 (kdimetan), dis kokleriyle
dar ac1 ve iki burun deligi ile genis ac1 teskil
eder. Ust g¢enenin bir suturasi, yukaridaki
suturadan baslar ve go6ziin dis tarafina
(néhiye-i “ayn) iner. O, g6z ¢ukuruna (nukre-i
‘ayna) dahil olmadan &nce iige boliiniir. ki
g0z cukurunun iist tarafindaki genel suturanin
altina dogru gider; ikinci ucu géz ¢ukurunun
altma gecer ve kasa birlesir; T{g¢iinciisi,
Ikincisi gibi sonlanir, fakat o, g6z ¢ukuruna
girer. Yukarida aciklanan suturalar, kasin
altinda seyrederler, ancak damak kemigine
(‘azm-1 aheri) (os palatinum) giden suturadan
biraz uzaktadirlar. Ik suturayla ayrilan kemik
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biiyiik bir kemiktir; ona nisbetle biraz daha
biiylik olan kemik ikinci suturayla ayrilmistir
ve {glincli suturayla ayrilmis olan ise
hepsinden daha biiyiiktiir (7, 8).

Burunun (Enf) Fonksiyonlar:

Burnun  ii¢  fonksiyonu  vardi.  Bu
fonksiyonlar1 goriiniir ve belirgindir: En
onemli faydasi o, beyni havalandirmak iizere
biiyiilk miktarda havay: iceri almayi saglar.
Bununla birlikte, havanin ¢ogu, solunum igin
akcigerlere (riyeye) gider, ancak, bir hayli
miktar1 dogrudan, duyu idrakini gelistirmek
iizere, koku organi araciligiyla (alet-i semm)
(fila olfactoria- bulbus olfactorius) beyine
(dimag) gecer. Bu ii¢ fonksiyon, hepsi birlikte
bir grup teskil ederler. Ikinci faydasi: Burun,
girtlakta (hangere) fazla havanin toplanmasini
engelleyerek ve bir fliitin (mizmar) alt
deliklerinde oldugu gibi, havayr muntazam bir
sekilde serbest birakmak suretiyle, sesin 6zel
bir sekilde tonlanmasina ve hecelerin (hurtif)
telaffuzuna yardimci olur. Ugiincii faydasi:
Burun goriinmesi engellenip, ihtiyactan fazla
(nefd-i fudiile) ve gizlenmis olan bastan inen
burun akmtisin1 engeller ve gerektiginde
onlar1 havayla puskiirtiir (7, 8).

Burun (enf) tiggen seklinde (miiselles) iki
kemikten (‘azm) (os nasale) meydana gelir.
Onlar, oOnden, yukaridan asagiya dogru
birlesirler ve asagida tabanlar1 arasindaki bir
aciyla st ¢enenin suturasinda ayrilirlar ve
lizengi (riikib) gibi binerler. Arkadan, burun
kemikleri, yukarida betimlenmis olan bir
sutura boyunca, st c¢enenin processus
frontalis’i ile birlesirler. Onlarin alt uglari ise
kikirdak yapida olan yumusak parcalarla
birbirine  birlesirler. Burun  boslugunun
yukaridan asagiya dogru dik olarak inen, onu
ikiye ayiran bir bolmesi (derz-i vustani)
vardir. Bu kikirdagin yukari tarafi asagi
kismindan serttir (asleb). Ancak, daha once
zikredilen kikirdaklardan daha serttir (7, 8).

Burun kikirdaklarimin fonksiyonlar:

Septum nasi (vustani gudriif), burnu iki kisma
ayirir bagtan ¢ikan fazlaliklar, sinir sistemini
havalandiracak taze havanin devamliligini
temin etmek icin her iki burun deligine
(munhura) yonelmistir. Burnun iki yaninin
kikirdak yapida olmasimin ii¢ yarar1 vardir:
Birinci yararlarindan birisi, diger kemiklerin
uclarma yapismis kikirdaklarinki gibidir ve
onu tarife gerek yoktur. Ikincisi; iiflemek ya
da daha derin soluk almayr saglayabilmek
iizere yeterli miktarda cok taze hava alabilmek
icin burnun iyice genislemesini saglar.
Ugiinciisii onun, kirli havay1 ve diger rahatsiz
eden dumanlart kuvvetli bir sekilde disari
atabilme kabiliyeti vardir. Burun kemikleri
ticgen (miiselles) seklinde ve hafiftir (hiffet)
ve onlarin kalin olmaktan c¢ok hafiflige
ihtiyact vardir; bu ozellikle gereklidir, ¢iinkii
onlar hastalanabilecek (afeti kabil olan) olan
herhangi bir kisimla birlesmemistir. Siizgec
kemigi (os ethmoidale) (‘azm-1 misfét) olarak
iki kiipe gibi asili olup aym1 zamanda duyu
organlarindandir (hiss-i semm) (7, 8).

Alt Cene (fekk-i esfel) (Mandibula):

Alt g¢enenin kendine mahsus seklinin agikca
goriilen bazi yararlar1 vardir. Alt ¢ene sikica
bir araya gelmis iki kemikten saglam
(miivessak) eklemleserek meydana gelmistir,
hareket etmez. Cene kemikleri diizdiir ancak,
u¢ ve kenar kisimlart kivriktir.  Cene
kemiklerinin ucunda, ince, egri ve yliksek
(miirtefi') adeta dis gibi cikintilar1 (nasize)
(processus coronoideus) vardir. Bu ¢ikintilar
baska bir ¢ikinti ile (zaide) (processus
condylaris) birlikte uyumlu ¢alisir.  Her bir
cikintt  (processus condylaris)  cigneme
hareketleri ~ sirasinda, c¢enenin  yerinden
cikmasina engel olmak i¢in birlestigi (ittisal)
kemikle yeterince kuvvetli olan art.
temporomandibularis’i  teskil eden  bir
ligamentle (ribatat) baglanir (7, 8) (Sekil 6, 7).
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Ziide
(processus
condylaris)

Nukre-i ayna
(orbita)
Fekk-i ald
(Maxilla)

Fekk-i esfel
Mandibula)
.

Nisize
|(processus coronoideus)

Sekil 6. Mandibula.

Cidar-1 evvel
(os frontale)

Sugd
(os zygomaticum)

Enf
(burun)
Fekk-i esfel
(Mandibula)

Sekil 7. Os frontale, os zygomaticum, {ist ve alt ¢ene.

2. Tartisma

Bu incelemede Tokadi Mustafa Efendi ve Esin
Kahya’mn Ibn-i Sind’min El-Kanun fi’t-Tibb
gevirilerinden (7, 8) karsilagtirmali olarak
kafatasi  kemikleri  bahsi  incelenmistir.
Kafatas1 kemiklerinde tarif edilen anatomik
yapilarin fotograflar iizerinde belirtilmesine
de calisilmistir. Degerlendirmeler ise Gregory
Peter Oleg Licholai’nin (9) su bulgular ile
ortiismektedir: Ibn-i Sind'min El-Kanun fi’t-
Tibb kitabinin ikinci boliimii Kafatasi ve
Islevleri bashigini tasimaktadir. O kafatasinin
amacinin beyni “bir kalkan gibi” korumak
oldugunu belirtmistir. Kafatasindaki ¢ok
sayida kemik, travmatik yaralanmalara karsi
daha fazla koruma saglamanin yani sira,
isleve gore degisken kalmlik saglar; yani
sinirlerin gecisine, “yogun buharlarin- kirli
havanin ¢ikisina” ilave olarak arter ve
damarlarin gecisine izin verir. Kafatasinin

sekli  yuvarlaga yakin (oval) olarak
tanimlaniyor, bu da hacmi artirnyor ve
darbelerden gelen siddetin sokunu

dagitmaktadir. Kafatasinda {i¢ adet “esas” ve

iki adet “sahte” sutura bulundugunu
belirtmektedir. Esas suturalar sutura coronalis,
sutura sagittalis ve sutura lambdoidea’dir.
“Kemige niifuz etmeyen ancak balik pullar
gibi iist iiste binen” sutura squamosa sahtedir.
Ayrica suturalarin erken kapanmasi olusan ii¢
tip craniosynostosis tanimlanmigtir: Sutura
coronalis, sutura sagittalis ve sutura
lambdoidea’nin  yoklugu ve her birinin
goreceli  Onemlerinin  olmamasidir.  Bu
aciklamalarda Ibn-i Sina’nin bilgileri, kafatas
sekillerini dogru bir sekilde bir normal ve {i¢
anormal olarak smiflandiran Galen ve
Hipokrat'in devamudir.  Bir sonraki bolim
kafatasinin diger kemikleri adim tasiyor. Bes
kemik “kafatas1”, iki os parietale ve bu ikisine
bagl digerlerinden baglayarak anlatilmaktadir.
Yanlardaki kemiklerin daha fazla yaralanmaya
maruz kalmasi nedeniyle daha gii¢lii oldugu,
tabandakilerin- ise buharin-kirli havanin
cikmasina izin verecek sekilde “siingerimsi”
oldugu belirtiliyor. Os frontale ve bunlara
karsilik gelen dikisler, os temprale’nin “tas
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benzeri” kalitesine dikkat cekilerek
anlatilmaktadir. Os occipitale isim verilmeden
anlatilmisti.  Os sphenoidale’nin  kanatlar1
oldugu ve islevinin ‘“kafatasiin agirhgim
tasimak” oldugu sdyleniyor. Ibn-i Sina ¢ene
ve burun kemiklerini anlatmaya devam ediyor.
Maxilla, os frontale, os temporale ve os
sphenoidale  kemikleriyle iligkili  olarak
tanimlanir. Dikislerin yeri not edilir. Os
ethmoidale ve os nasale gibi kiigiik kemiklerin
tanimi, isim verilmeden eklenmistir. Ibn-i
Sina, burnun islevinin biiyilkk miktarlarda
nefes almak oldugunu belirtir. Beyine
akcigerlere  havayr  saglar, “hecelerin
sOylenmesine” yardimci olmak i¢in girtlaktaki
havay1 serbest birakir ve salgilarin kafadan
atilmast i¢in bir yol temin eder. Burun
kemikleri anlatilmig ve os frontale’yle olan
iligkisi ~ verilmistir. ~ Ayrica,  tamamen
genisleyebilme ve dumani ve diger tahris edici
buharlar1 digar1 atabilme avantajlaria sahip
olan kikirdak septum nasi ve palatum molle
da  dikkat cekmektedir. Ibn-i  Sina,
Mandibula’y1 ve fetal donemdeki iki yarimin
kaynagmasi ile symphsis mandibulae (orta hat
dikigini) ve kafatasina olan  baglan
tanimlayarak bitirmektedir (9).

Pedzisai Mazengenya ve Rashid Bhikha’da
(10) calismalarinda buna benzer bir
yaklasimla El-Kanun fi’t-Tibb’daki kafatasi
kemiklerinin  su sekilde anlatildigindan
bahsetmektedir: Ibn-i  Sina, kafatasinin
yogunluklar1  degisen birkag  kemikten
olustugunu belirtmistir. Kafatasi kemiklerinin
hafif oldugunu fark etmis: kafatasi
kemiklerinin hafifliginin beyin iizerindeki
baskinin  azalmasiyla iligkilendirilmistir.
“Kafatas1 kemikleri, buharlarin ge¢cmesine ve
beyne agir gelmemesi icin silingerimsi
yapilmigtir”  diye bahsedilmistir.  Ayrica
kafatas1 kemiklerinin, sinirlerin ve damarlarin
kafatasina  gidip gelmesini  saglayacak
deliklere sahip oldugunu da fark etmistir.
Ayrica  cranium’daki  ¢esitli  bolgelerin
topografyasint  da  dogru  bir  sekilde
tanimlamistir. Eklemleri de dahil olmak {izere
kafatas1 taban1 ve diger kemikleri 6zetlemistir:
“Os frontale onde yer alir; arkasinda os
temporale’lerin  iizerinde bulunan iki os
parietale ve daha kompakt olan ve arkadan
beynin arkasini  koruyan os occipitale
bulunur”.  Bunlar dogru bir sekilde
anlatilmigtir. Sutura squamosa, os temporale

ve os parietale arasinda iist liste binen tirtikli
sahte bir sutura olarak kabul edilmistir (10).
Omer Anlar (11), El-Kanun fi’t-Tibb’1
Ozetledigi eserinde ise: “Kafatasi kemigi
beyni korur. Kafatasi kemigi beyni korumak
icin yaratilmistir. Kafatas1 kemigi tek parca
degildir. Aslinda tek parca gibi goriinse de
birka¢ parcadan olusur. Boylece bir parca
zarar goriirse diger parcalar korunur. Bu
kemik parcalar1 arasinda suturalar vardir.
Buna ilaveten kafa kemiginin yuvarlak sekil
almasi, beynin korunmasi i¢in ¢ok dnemlidir.
Ciinkii yuvarlak cisimler koseli cisimlere gore
darbelere karsi daha dayamkhidir. Kafatasi
kemikleri: kafa kemikleri dort duvar ile beyni
tagiyan saglam ve sert taban seklinde olan bir
kemikten olusur. Cene ve burun kemikleri: Bu
boliimde {iist ¢ene kemikleri, komsuluklar1 ve
baglantilari,  burnun  fonksiyonlart  ve
kemikleri ile alt cene kemikleri ve baglantilari
anlatilmaktadir” demektedir (11). Ibn-i Sina
ile modern anatomi arastirmalari arasinda
uzun bir dénem oldugu bilinmektedir.

Modern anatomi arastirmalart XVI. yiizyilda
Andreas Vesalius'un (1514-1564)
calismalariyla baglamistir. En eski anatomik
calismalar Crotona’li Alcamaeon (MO 500)
tarafindan hayvanlar iizerinde ve Herophilus
ve Iskenderiyeli Erasistratus (MO 300) ilk
defa insanlar {izerinde sistematik anatomik

diseksiyonlar yaptilar. Daha sonra MO
150'den itibaren, insan diseksiyonlar Roma
tarafindan  dini ve etk  nedenlerle
yasaklanmigti. MS 2. ylizyilda, Galen
hayvanlar  iizerinde  birkag  anatomik
diseksiyon  (¢cogunlukla ~maymunlar ve

domuzlar lizerinde) yapti. Galenist anatomi
dogru ve yanlig yonleri ile anatomistleri yliz
yillar boyunca etkilemistir. Ibn-i Sina
tarafindan Kanunname'de agiklanan anatomi
bilgileri daha Onceki Yunanlilar tarafindan
yazilan eserlerin, Romali yazarlar ile Galen ve
Ibn-i  Sind'min  kendi  gozlemleri  ve
degerlendirmelerini ve incelemelerini yansitir.
Bununla birlikte, ne kadarinm Ibn-i Sinad'nin
anatomi bilgisi orijinaldir ve onun kendi
caligmalari olarak bilinmemektedir (5).

Fakat gecmis yiizyillarda Ibn-i Sind’min El-
Kanun fi’t-Tibb ¢alismasi hem Bati hem de
islam diinyas1 hekimlerini etkilemistir. Islam
diinyasinda Mansur b. Muhammed b.
Ahmed’in, Kitab-1 Tesrihii’l-Ebdan Min e’t-
Tib eseri dahil bir¢ok calismaya kaynak
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olmustur. Mansur b. Muhammed b. Ahmed bu
eserde kafa kemiklerini Ibn-i Sind’ya benzer
sekilde anlatmaktadir.

Esin Kéhya ve Betiil Bilgen’in (12) “Kitab-1
Tesrihii’l Ebdan Min e’t-Tib”  iizerine
yaptiklar1 ¢alismada soyle bahsedilmektedir:
Mansur b. Muhammed b. Ahmed ayn
zamanda, agiklamalarini destelemek iizere bir
iskelet semas1 da vermistir. islam Diinyasinda
bazi anatomi eserlerinde benzeri semalar
vardir. Kitab-1 Tesrihii’l-Ebdan’in metninde
kafatasinin basit semalar1 da bulunmaktadir.
Kafatas1 eklemlerinin  semalarinin  Ibn-i
Sinda’nin  El-Kanun fi’t-Tibb fi’t Tibb adli
eserinden kopya edilmis olmasi kuvvetle
muhtemeldir. Iskelet resimleri ve kafatasi
eklemlerinin semasi on yedinci yiizyilda
kaleme alinmig Tesrihii’l-Ebdan ve Tercliman-
1 Kibale-i Feylosofan adli Semseddin-i
ftaki’'nin kitabinda da vardir. Bu sonuncu
eserde Vesalius’un (1514-1563) Fabrica (De

Humani Corporis Fabrica, 1543) adh
eserindeki  baz1  iskelet resimleri de
bulunmaktadir (12).

Esin Kahya (13), “Semseddin-i Itaki’nin
Resimli Anatomi Kitab1” ¢alismasinda Ibn-i
Sina ardillarina bir 6rnek daha vermektedir:
Bazi tip tarihgileri Semseddin-i Itaki’nin
eserinin Mansur’un Kitab-1 Tesrihii’l-Ebdan
adli eserinin sadece bir ¢evirisi oldugunu iddia
etmiglerdir. Fakat bu dogru degildir. Siiphe
yoktur ki Semseddin-i itaki, eseri Kitab-1
Tesrihii’l-Ebdan ve Terciiman-1 Kibale-i
Feylosofan't hazirlarken Mansur’un eserinden
yararlanmigtir. Fakat Vesalius’un 1543’te
kaleme aldig1 Fabrica adli eserinden de bir
hayli etkilenmistir. Bundan dolay1 itaki’nin
eserinin Mansur’un Kitab-1 Tesrihii’l-Ebdan
adli eserinin ¢evirisi oldugu sdylenemez, fakat
0 Mansur’un eserini kullanmis ve resimlerini
kopya etmistir. Itaki, Mansur’un eserindeki
resimlerin yani sira, Vesalius’un
Fabrica’sindaki resimlerin bir kismint da
kopya etmistir O  Vesalius’tan  ¢ok
etkilenmistir. Semseddin-i {taki’nin eserlerine
bakildiginda bu gelenegin devam ettigi
goriilmektedir. Fakat Semseddin-i  itaki
eserine eklemeler de yapmugtir. Itaki’nin
kafatas1  kemikleri, onlarin aralarindaki
suturalar hakkinda verdigi bilgiler, kendinden
onceki anatomistlerden Onemli farklilik
gostermez; ancak, Ali ibn Abbas, Ahmed ibn

Mansur ve David el- Antaki’de verilen bilgi
daha yiizeyseldir; Galen, Ibn Sind ve
Vesalius’da ise, asag1 yukar1 ayni1 agiklamalar
bulunmaktadir. Ancak Vesalius’da,
digerlerinden farkli olarak, kafatasinin on
tarafindaki coronal suturanin yeri farklidir. O
goziin icine girdigi orbita’y1 da ayr1 bir kemik
olarak degerlendirmistir. Birkag sene sonra,
Fallopius tarafindan onun miistakil bir kemik
olmadig1 gosterilmistir. Ayrica, Vesalius, os
temporale igindeki iki kemigi, Malleus ve
Incus’u da bulmustur. Os sphenoidale de ilk
defa onun tarafindan resmedilmistir. Ancak
biz ne orta kulak kemiklerini ne de os
sphenoidale semasim1 Itaki’de bulamiyoruz.
Halbuki, itaki, kulak kemiklerini gayet iyi
aciklayabilirdi, c¢iinkii bu kemiklerle ilgili
olarak XIII. yiizyilda yasamis olan Abdi’l-
Latif Bagdadi’de (1162-1231) bir hayli
tatminkar bilgi vardir. Bagdadi, orta kulakta
¢ kemik oldugunu ve bu kemiklerin isitme
ile ilgili olduklarimi sdylemistir. Bu drnekler
artirilabilir: Ornegin os frontale suturalarindan
[taki metninde s6z etmez, ancak, Vesalius’un
Fabrica’sindan yararlanarak ¢izmis oldugu
kafatas1 semalarindaki os frontale’de bunlari
gostermistir. Yine bir baska ornek, kafatasini
alttan  gOsteren  semadir; burada os
sphenoidale resmedilmistir, ancak metinde bu
kemikten s6z edilmez. Bilindigi gibi, bu
kemik ilk defa  Vesalius tarafindan
gosterilmistir ve hattd sekil olarak da yarasa
kanatlara benzetilmistir. Genellikle, Islam
Diinyasinda ve Osmanlilarda kafa
kemiklerinin  toplam sayis1 7  olarak
verilmistir, ancak, Abdii’l-Latif el-Bagdadi,
onlardan farkli olarak, kafa kemiklerinin
sayisini 8 olarak verir (13).

fbn-i Sind ve ardillarinin kafatas1 kemikleri
sayisin1 bugiinkii bilgilerimizdeki gibi toplam
22 ve orta kulak kemikgiklerinin ilavesi ile 28
olarak yasadiklari donemde tespit etmeleri
miimkiin degildir. Ancak Kanun’da ismi
verilmeden bahsedilen bir¢ok kemik oldugu
gibi yeni doganda goriilen fonticulus anterior
(bingildak) ve iki fetal mandibula yarisinin
kaynamasi ile meydana gelen symphysis
mandibulae’ya vurgu yapilmaktadir. ibn-i
Sina sert damagin yapisini tarif ederken sutura
palatina mediana ve sutura palatina transversa
ile dort parcaya ayrildigimmi tespit etmistir.
Lamina cribrosa ossis ethmoidalis’ten fila
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olfactoria’nmin gecisini saglayan siingerimsi
yapisinin tanimlanmasi onun ¢ok dikkatli bir
anatomist ve  hekim  oldugunu da
gostermektedir.  Ustelik  koku organmin
beyinle iliskisini de ortaya koymaktadir.

Sonu¢ olarak Tokadi Mustafa Efendi’nin
Osmanli  Tiirkgesi'nden  giiniimiiz  Latin
harflerine aktarilan ve Esin Kahya’nin El-
Kanun fi’t-Tibb cevirilerinden alintiladigimiz
kafatas1 kemikleri bahisleri Ibn-i Sina
takipgileri ile karsilastirmalar yapildiginda
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iklim Degisikliginin Vektérel Hastaliklara Etkisi ve Kirim Kongo Kanamali Atesi Hastalig1
The Effect of Climate Change on Vectorial Diseases and Crimean-Congo Hemorrhagic Fever

Fatih Dokmedemir, Birgiil Piyal

Ankara Universitesi, Tip Fakiiltesi, Halk Saglig1 Ana Bilim Dal1, Ankara, Tiirkiye

Ozet: Diinya niifusunun yaridan fazlasi vektor kaynakli hastalik riski altindadir. Vektorle bulasan hastaliklar yiiksek 6liim oran1 ve
yiiksek diizeyde engellilige neden olmalar1 nedeniyle halk sagligini tehdit eden ve ayrintili irdelemeyi gerektiren sorunlardir.
Kiiresel sicakligin 2100 yilina gelindiginde ortalama 1 ila 3,5 Ce artacagy; iligkili olarak vektor kaynakli hastaliklarin da daha genis
bir cografyada yayilacagi ve prevalansiin artacagi 6ngériilmektedir. Ekolojik degisim Kirim Kongo Kanamali Atesinin (KKKA)
oriintiisiinii etkilemekte ve boylece bulasma riskini degistirebilmektedir. insandan insana bulasma potansiyeli diisiik oldugu igin
sadece kiiciik salginlar olusturabilir ancak yiiksek o6lim oranlar1 nedeniyle halk saghg: yoniinden iistiinde durulmasi gereken bir
hastaliktir. Onleme caligmalarinda ribavirinin yarar1 kanitlannugtir. Tedavide ribavirin etkililigi ise tartismalidir. Ayrica saglik
hizmeti sunumu uygulamalar siirecinde hastaligin bulas riski yiiksektir ve yiiksek viral yiik nedeniyle biiyiik olasilikla dliimle
sonuglanir. Diinya genelinde insan ve hayvan saglig: ile ilgilenen kuruluglarin bu hastaliga karsi koruma ve tedavi yontemleri
gelistirmesi bir halk sagligi gereksinimidir.

Anahtar Kelimeler: iklim Degisikligi, Kirim Kongo Kanamali Atesi, Zoonotik Hastaliklar, Saghk Calisanlar

Abstract: More than half of the world's population is at risk of vector-borne diseases. Vector-borne diseases are problems that
threaten public health and require detailed investigation due to their high mortality rate and high level of disability. Global
temperature will increase by 1 to 3.5 C- on average by 2100; In relation to this, it is predicted that vector-borne diseases will spread
in a wider geography and their prevalence will increase. Ecological change affects the pattern of Crimean-Congo Hemorrhagic
Fever and thus can change the risk of transmission. Since it has a low human-to-human transmission potential, it can only cause
small epidemics, but it is a disease that should be considered in terms of public health due to its high mortality rates. The benefit of
ribavirin has been proven in prevention studies. The efficacy of ribavirin in treatment is controversial. In addition, the risk of
transmission of the disease is high in the process of health care delivery practices and it is likely to result in death due to high viral
load. It is a public health requirement that organizations dealing with human and animal health around the world develop protection
and treatment methods against this disease.
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Kirim Kongo Kanamali Atesi Hastaligi

1. Giris

Diinya niifusunun yaridan fazlasi vektor
kaynakli hastalik riski altindadir. Vektorle
bulasan hastaliklar yiiksek o6liim orani ve
yiiksek diizeyde engellilife neden olmasi
nedeniyle halk sagligin1 tehdit etmekte ve
ayrintili irdelemeyi gerektirmektedir. Vektor
kaynakli hastaliklar ~ giinlimiizde tropikal
bolgelerde gelismekte olan iilkeler agisindan
onemli bir sorundur. Kiiresel sicakligin 2100
yilina gelindiginde ortalama 1 ila 3,5 C
artacagi; vektor kaynakli hastaliklarin da buna
paralel olarak daha genis bir cografyada
yayilacagi ve prevalansinin artacagi tahmin
edilmektedir. Bu nedenle vektor dagilimlarini
analiz etmek; glinlimiiz ve gelecekteki iklim
senaryolar1  karsisinda  dagilimlarini  6n
gormek, miidahale programlar1 gelistirmek
gerekmektedir (1).

Ekolojik nis modelleri; bir tiiriin go¢ etmek
zorunda kalmadan mevcut popiilasyonun uzun
vadede devamliligi i¢in ihtiyag duydugu
cevresel kosullar1 karakterize etmeyi amaglar.
Bu  kosullarin  tanimlanmasi;  tiirlerin
potansiyel dagilimimin belirlenmesini saglar.
Gilinlimiiz verileri kullanilarak kalibre edilen
modeller gelecekteki iklim senaryolarina da
yansitilabilir (1).

Kiiresel iklim degisikliginin saghiga etkileri
aragtirtlmaya baslandigindan beri  eklem
bacakli vektor biyolojisinin hassasiyetleri ve
vektor kaynakli patojenlerin iklim
degisikligiyle yayginliginin artmasi nedeniyle
vektor kaynakli hastaliklar odak noktasi

haline gelmistir (2).
Artan  insan  niifusu, peyzaj, tarim
uygulamalari, habitat par¢alanmasi iklim

degisikligine neden olmakta bu da bulasict

hastaliklarin  artmasina ve yeni bulasici
hastaliklarin ~ ortaya  ¢ikmasina  neden
olmaktadir (2).

Tanmimm olarak kiiresel iklim degisikligi;
sicaklik, yagis ve riizgar gibi meteorolojik
olaylarda uzun siireli meydana gelen
degisiklikleri vurgulayan kiiresel bir olgudur.
Diinya ikliminde beklenen degisiklik 6zellikle
daha yiikksek enlemlerde ortaya ¢ikan
sicakliklardir. Ayrica yagistaki degisiklikler
bazi  bolgeleri  kurakliga yatkin  hale
getirmektedir. Artan iklim degisikligi ve
meteorolojik olaylar (siddetli firtinalar, asir
sicaklik, yogun yagis vb.) vektor kaynakli

hastaliklarin ortaya ¢ikmasini gesitli sekillerde
yonlendirir:

1. Ilman bolgelerde hava 1sindikca
vektor ve vektor kaynakl
hastaliklarin kutupsal yayilimi. Ayrica
1sinan hava ile tiirlerin ekvatoral
sinirlarinin kutuplara dogru daralmasi.

2. Tropikal ve subtropikal vektor
kaynakl1 hastaliklarin iliman
bolgelere yayilmast ve endemi

olusturma olasilig.

v' Alict konumundaki yerlerde
artan sicakliklar ile vektor ve
vektor kaynakli patojen sag
kaliminin artmast

v' Tropikal ve  subtropikal
bolgelerde vektor ve vektor
kaynakl1 patojenlerin artmasi

v' Iklim degisikligine bagl artan
insan gogiiyle tropikal ve
subtropikal vektor kaynakli
patojenlerin yayilimmin
artmast

3. Artan iklim degisikligi ile endemik
vektor kaynakli hastaliklarin yeniden
ortaya c¢ikmasi ve vektor kaynakli
patojenlerin genotiplerinin
degismesidir (2, 3).

iklimle Tflgili Cevresel Degiskenlerin
Konakeilarin, Patojenlerin ve Vektorlerin
Fizyolojik  ve  Ekolojik  Ozellikleri
Uzerindeki Etkisi;

Cevresel degisimin patojen direnci, yasam
dongiisii parametreleri veya cografi aralik gibi
tirlerin  fizyolojik ve ekolojik ozellikleri
iizerinde dogrudan etkileri olabilir. Tiirlerin
cevresel degisime tepkileri arasinda fizyolojik
alisma ve evrimsel adaptasyon bulunmaktadir.

Iklim degisikligi, konakc¢ilarin, vektorlerin
ve patojenlerin cografi dagilimini etkiler

iklim degiskenleri; konakgilarin, patojenlerin
ve vektorlerin cografi dagilimi iizerinde
dogrudan etkisi olan c¢evresel filtre gorevi
goriir. Bir tiirlin yasayabildigi uygun sicaklik
araligmin  genislemesi bu tilirlin  cografi
dagiliminin artmasina neden olmaktadir.
Bununla birlikte iklim degisikligi faktorleri
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sadece cografi dagilim genislemelerine degil,
ayni zamanda cografi dagilim kaymalarina da
neden olmaktadir. Ornegin tropikal iilkelerde
sitma; yiiksek rakimli bolgelerde daha az
goriiliir. Ciinkii daglhik bolgelerde nispeten
diisiik sicakliklar vektoér yasami i¢in uygun
degildir. Kiiresel 1smnmaya bagli artan
sicakliklarla birlikte tropikal daglik bolgelerde
sitma varliginin artmasi beklenmektedir.

iklim degisikligi, konakcilarin, vektérlerin
ve patojenlerin yasam dongiisii 6zelliklerini
etkiler

Iklim degiskenleri; konakgilarin, patojenlerin
ve vektorlerin hayatta kalma, gelisme ve
iiremesini modiile ederek hastalik
dinamiklerini etkileyebilir. Degisen iklim
kosullarinin  dogrudan sonucu, patojenin
cevrede hayatta kalmasinin azalmasidir.
Ornegin disk ile kirlenmis su yoluyla bulasan
Kus Gribi A viriisiiniin (AIV) hayatta kalma
siiresi su sicakligina gore degisir. Artan su
sicakligr ile AIV sag kalimi arasinda ters iligki
bulunmustur. Bu nedenle, su sicakliklarindaki
artiglar ile birlikle AIV vakalarmin azalmasi
beklenmektedir.

iklim degisikliginin
vektorlerin ve patojenlerin
kapasiteleri iizerindeki etkileri

konakcilarin,
fizyolojik

Konakgilarin bir patojene kars1 duyarliliginin
degismesi  konak¢i  immiin  sisteminin
degisimine baghidir. Mekansal dagilim gibi
ekolojik faktorler konake¢1 ve patojeni birlikte
etkilemesine ragmen enfeksiyon olugmasinda
konake1 bagisiklik sistemi belirleyicidir. iklim
degisikliginin bagisiklik sistemini modiile
ettigi  bilinmektedir. Bu da patojenin
konakgry1 enfekte edebilmesini
etkilemektedir. Ayrica konak¢i bagisiklig
iizerindeki iklim etkilerinin patojen evrimi
icin de etkileri olabilir. Bagisiklik sistemi
patojenler i¢in  Gnemli  bir  sec¢ilim
mekanizmast  oldugundan iklime bagh
konaker bagisikligindaki yetersizlikler patojen
evrimini degistirebilir ve yeni viriilan suslarin
ortaya ¢cikmasina neden olabilir.

Konakg¢imin patojen enfeksiyonuna
duyarliligmi  ve patojenlerle etkilesimini
artiran ekolojik mekanizmalardan biri de

hayvan dagilimindaki ve etkilesimindeki
degisikliklerdir. = Hayvanlarin ~ mevsimsel
goclinlin konake: tiirlerde parazit prevalansini
azalttigi diisiiniilmektedir. Ancak kuraklik
gibi  zorlayici kosullar hayvanlarin  su
birikintilerinde toplanmasina neden olmakta
ve patojen bulagsmasi artmaktadir (4).

Ekoloji ve Kirnm Kongo Kanamal Atesi
Hastah@

Son yillarda bircok balkan iilkesinde,
Rusya’nin gilineybatisinda ve Tiirkiye’de yeni
kirim kongo kanamali atesi salginlari ortaya
cikmustir. Tiirkiye 2002 yilindan itibaren artan
vaka sayilari ile bugiine kadar kaydedilen en
bliyiik salgim1  yasamaktadir. KKKA’nm
yeniden salgin olusturmasimin nedenleri
arasinda vektor konumundaki hyalomma cinsi
kenelerin {ireme hiz1 iizerinde Onemli bir
etkiye sahip olan iklim degisikliginin biiyiik
rolii vardir. KKKA’nin goriildiigii cografyada
konak¢t konumunda ¢ok sayida hayvan
yasamasi hastaligin bu bolgelerde yayilmasina
elverisli ortam saglamaktadir (5).

Sicaklik ve nem kenelerin cografi dagilimi ve
yasam araligi i¢in ana belirleyicilerdir. Artmig
sicaklik kene popiilasyonlarmin yillik ve
mevsimsel yagam kaliplar1 tizerinde; 6zellikle
yasam  dongiilerini  degistirerek  etki
etmektedir. KKKA etkeninin varlig1 i¢in en az
18,91 derece kara ylizeyi sicakligi olmasi
gerekmektedir.  Bununla  birlikte  18.16
derecelik bir kara sicakligi KKKA etkeninin
yagamasina olanak saglamaz. Bu sicaklik
limitleri, KKKA’nin yiiksek sicaklik ve
mevsim 1ile tutarli iligkisini agiklar. Diger
kenelerle  karsilastirildiginda ~ hyalomma
keneleri sicak ve kuru iklimlere daha iyi uyum
saglar. Bu 0zellik, ilkbaharin sonlarinda
hyalomma kenelerinin aktivasyonuna, yaz
boyunca ve sonbaharin baslarina kadar siirekli
aktif kalmasma neden olmaktadir. Mikro
ekolojik faktorler (6rn: bitki Ortiisii, mikro
iklim) kene konagi dinamiklerini
etkileyebilmekte ve endemik bolgelerde bile
enfeksiyon seviyelerinde olusabilecek
hetorejenlige bir agiklama saglayabilmektedir
(5).

Insanlar KKK A’ nin ekolojisini etkilemekte ve
boylece bulasma riskini degistirebilmektedir.
Tarimsal  faaliyetlerin  azalmasi, arazi
kullanimindaki degisimler, tavsan avinin

319



Kirim Kongo Kanamali Atesi Hastaligi

azalmasi, hayvanciligin yeniden sekillenmesi,
catisma ve savaslar Rusya, Bulgaristan,
Kosova ve Tiirkiye’deki KKKA salginlartyla
iliskilendirilmektedir. Hayvan ticareti, enfekte
hyalomma kenelerinin endemik bolgelerden
endemik olmayan boélgelere tasinmasinm
agiklamaktadir (5).

Kirim Kongo Kanamal Atesi Hastalig:

Zoonotik hastaliklar, hayvanlar ve insanlar
arasinda gecis gosterebilen bulasici olan
hastaliklardir. Tim insan hastaliklarinin
yaklasik %601 ve ortaya ¢ikan bulasici
hastaliklarin ise yaklasitk %751 zoonotik
kaynaklidir. Bu tiir hastaliklarin insan saglig;
gecim kaynaklari, hayvanlar ve ekosistem

iizerinde yiiksek diizeyde etkileri
bulunmaktadir (6) .

Epidemiyolojik Oriintii

Etken

Kirrm Kongo Kanamali Atesi Viriisi
(KKKAV)  Bunyaviridea  ailesine  ait
Nairovirus  soyundan zarfli  bir RNA
virliriisiidiir.

Nairoviruslar zarfli olduklarindan dig ortama
dayaniksizdirlar. Konake1 olmadan

yasayamazlar. Virlis 56 C’de 30 dakikada ve
ultraviyole 1sinlar ile hizla inaktive olur ve
%1 hipoklorit ve %2 gluteraldehite duyarlidir

).
Bulas

Virlis bir kene-omurgali yagsam dongiisii ile
varligmi  sirdirir.  Birincil  vektorler
Hyalomma cinsi kenelerdir. Hyalomma cinsi
keneler KKKA virusu’'nun hem rezervuari
hem de vektorii olarak hizmet eder. Koyun,
keci ve sigir gibi ciftlik hayvanlar1 da iginde
olmak {izere yabani ve evcil memeliler ikincil
konakgilardir. Virlisun insana bulagmasi: kene
1sirmas1 ve viremik hayvanlarin kan ve viicut
stvilartyla mukoza ve agik yara temasi yoluyla
olur (8,9,10,11) .

Tarihce
KKKA ilk kez 1944 yilinda yaz aylarinda

Sovyet askerleri arasinda  gOriilmistiir.
Hastalik Kirim Hemorajik Atesi olarak

adlandirilmistir. Daha sonra, 1956 yilinda
Zaire’de atesli bir hastada Kongo viriisu
saptanmistir. Her iki virlisun da ayni viriis
oldugu 1969 yilinda anlagilmigtir. Bundan
sonra hastalik Kirim-Kongo Kanamali Atesi
olarak adlandirilmistir (7) .

Cografik ve Epidemiyolojik Oriintii

Hastalikta baslica risk faktorleri hayvancilikla
ilgili meslekler (6zellikle koyun ve kegileri
barindiran hayvancilik etkinlikleri), tarimsal
ve agropastoral calismalar dikkati
¢cekmektedir. Bu meslekler dolayli yoldan
kene maruziyetini ifade etmektedir. Kene
maruziyeti; dogrudan fiziksel temas, insanlar-
hayvanlardan  kene ¢ikarma ve ev
ortamlarinda kenelere maruz kalmay: ifade
eder. Daha diisiikk siklikta saglik calisanlari
(doktorlar ve hemsireler), veterinerler,
kasaplarda goriilmektedir. Birgok c¢aligma
artan yagin bulasma riskini artirdiginm
gostermektedir (7, 10, 12, 13) .

Tiirkiye’de yapilan bir ¢alismada en yiiksek
seropozitiflik 31-40 yas arasinda bulunmustur.
Katilimceilarin bilylik ¢ogunlugu erkeklerden
olustugu igin cinsiyet rolii
degerlendirilememistir. Fakat kene 1sirgi
Oykiisii 6nemli bir risk faktoriidiir. Caligma
sonucuna gore bulasta en 6nemli risk faktorii
hayvancilik ve hayvanlarla ilgili mesleklerdir
(6,10, 12, 13) .

Hastalik tanimlandigr ilk glinden beri; Zaire,
Uganda, Suudi Arabistan, Birlesik Arap
Emirlikleri, Pakistan, Avrupa, Rusya, [ran ve
Gliney Afrika gibi birgok {ilkede rapor
edilmistir. Ayrica Kosova ve Kenya gibi
cesitli bolgelerden sporadik vakalar ve biiyiik
salginlar saptanmustir (7, 10, 12, 13) .
Literatirde KKKA’nin en yiiksek prevalansi

%24.3 ile orta ve Giineybati Kosova’da
bildirilmistir. Iran’da yapilan calismalarda
seropozitiflik oraninin  %14.8 - %3.87
arasinda degistigi kanitlanmustir,
Bulgaristan’da yiiriitiilen caligmalarda
seropozitiflik ~ oranmin  %3,2  oldugu

bulunmustur. Yunanistan’da gergeklestirilen
iki caligmada genel seroprevalans % 3.4 ila %
4.2 arasinda belirlenmistir (7, 10, 12, 13) .

Son on yilda KKKA Balkan Ulkeleri’nde,
Tiirkiye’de, Rusya Federasyonu’ nun giiney,
bat1 bolgelerinde ve Ukrayna’da yeniden
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salgin olusturmaya baglamigtir., KKKA’nin
yeniden ortaya ¢ikmasinin nedenleri; tarimsal
uygulamalar ve avcilik etkinliklerini, konak-
kene-viriis dinamiklerini  ve  hayvan
hareketleri gibi antropojenik faktoérleri igerir
(7,10, 12, 13) .

Kiiresel Durum

KKKA, 1954 ve 1955 yillarinda biiyiik bir
salginin meydana geldigi Bulgaristan’da halen
endemiktir. Bulgaristan’da 1953’ten 2008
yilina kadar 1.568 KKKA vakasi bildirilmistir
ve genel vaka oliim oram1 %17°dir. Endemik
alanlar Sumnu, Razgrad, Veliko Tirnovo,
Filibe, Pazardjik, Haskovo, Kircaali ve
Burgaz civaridir. Blagoevgrad Bulgaristan’da
Yunanistan sinirina yakin bir bolgedir. Son
zamanlara kadar diisiik KKKA endemikligi ile
bilinen bir bolgedir. Ayrica 2001 ve 2003
yilarinda  Arnavutluk’ta; 2001  yilinda
Kosova’da KKKA salginlar1 kaydedilmistir.
Herhangi bir insan olgusu olmadan gecen 27
yildan sonra KKKA Rusya Federasyonu’nun
giiney-bat1 bolgelerinde 1999 yilinda tekrar
ortaya c¢ikmistir. Rusya Federasyonu’nda
2000-2009 yillart arasinda 6liim orant %3,2
olan 1300°den fazla klinik olgu saptanmistir
(10) .

Giircistan, Kazakistan, Tacikistan, Iran ve
Pakistan’da da 2009 yilinda yeni olgular
belirlenmistir. KKKA’nin cografi dagilimi
Hyalomma cinsi kenelerin cografi dagilimia
denk gelir. Avrupa’da ana KKKA Viriisii
vektorii olan H. Marginatum; Arnavutluk,

Bulgaristan, Kibris, Fransa, Yunanistan,
1talya, Kosova, Moldova, Portekiz, Romanya,
Rusya, Sirbistan, Ispanya, Tiirkiye ve
Ukrayna’da  bulunmaktadir. Kene 2006
yilinda Hollanda ve Giiney Almanya’da da
saptanmistir. KKKA  vektoriiniin  genis
dagilimi; konakgr olarak hizmet edebilecek
cok sayida hayvan ve Akdeniz’e komsu
birgok Avrupa iilkesinde elverisli iklim ve
ekolojik kosullar goz Oniine alindiginda
KKKA hastaliginin  yayihmmin artmasi
miimkiindiir (12, 14) .

Tiirkiye

Tiirkiye’de; Tokat, Sivas, Yozgat hastaligin
merkez {issii haline gelmistir. Bu bolgelerdeki
vakalar devam eden epidemiyoljik ¢aligmalara
konu olmustur. KKKA’ nin Tiirkiye’de ilk
gorildigii yil olan 2002’de kuskulu olgular
arasinda Olim gozlenmemigtir. Ancak 2003
yilinda saptanan 10 olgudan 2’si yogun
visseral kanama nedeniyle kaybedilmistir.
Tiirkiye’de yiiriitiilen farkli  caligmalarda
KKKA seroprevalanst %1.6 ile %19.6
arasinda bulunmustur. Ancak Diinya’da ve
Tiirkiye’de hastalik  yiikii, saptanamayan
vakalar nedeniyle tahmin edilenden ¢ok daha
fazladir. Ek olarak saptanamayan vakalar
yeterli ve giivenilir epidemiyolojik
caligmalarin yapilmasina engel olmus ve
hastaligin hafife alinmasina neden olmustur.
Oysa hastalik kiiresel 6lgekte bir halk saglig
tehdidir (7, 9, 10)

Tablo 1. Tiirkiye’de niifusa ve yilara gore KKKA; vaka ve 6liim sayilari, morbitide ve mortalite

hizlar1, 2006-2017, (15).

Yillar Niifus Vaka Sayis1  Morbidite Oliim Sayis1 ~ Mortalite
Hiza hiz
(100.000) (1.000.000)

2008 71.517.100 1315 1,84 63 0,88

2009 72.561.312 1318 1,82 63 0,87

2010 73.772.988 868 1,18 50 0,68

2011 74.724.269 1075 1,44 54 0,72

2012 75.627.384 796 1,05 37 0,49
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2013 76.667.864 910 1,19 37 0,48
2014 77.695.904 967 1,24 44 0,57
2015 78.741.053 718 0,91 29 0,37
2016 79.814.871 432 0,54 16 0,20
2017 80.810.525 343 0,42 16 0,20

*Kirim Kongo Kanamali Atesi (Kkka)
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Sekil 1. Tiirkiye’de 2002-2018 yillar1 aras1t KKKA vaka ve 6liim sayilar grafik halinde gosterimi, (15).
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Sekil 2. Kirim-kongo kanamali atesi (KKKA) olan hastalarin cografi dagilim, Tiirkiye, 2002-2003. Inceleme
altindaki KKKA enfeksiyonu olan hastalarin ikametgahlar1 daire-dikdortgen iginde isaretlenmistir (7).
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Tiirkiye’nin orta Anadolu ve Karadeniz
bolgelerine hastaligin, KKKA virlisii ile
enfekte Hyalomma spp. Kenelerini tasiyan
gocmen kuslarla nakledilmis olabilecegi
diistiniilmektedir. Tiirkiye Paleartik’te lireyen
ve Afrika’da kiglayan bir¢ok gdgmen kus igin
gbc yolunda 6nemli bir kara kopriisiidiir. Bir
caligmada gog¢men kuslar  Tirkiye’deki
KKKA  vakalarinin  bir nedeni olarak
aragtirilmamig  ancak bu kuslarin  viriisii
yaymadaki rolii arastirilmistir. Bu caligmada
kuslar sis aglar1 tarafindan yakalanmig ve

bantlanmistir. Yakalanan kuslar uluslararasi
bir 6nemi olan Cernek Kus Ringinde keneler
acisindan incelenmistir. Calisma 2010 ve
2011 ilkbahar ve sonbahar kis mevsimlerinde
ve 2012 ilkbaharinda gergeklestirilmistir.

Biitiin kus ve kene tiirleri kaydedilmis ve
kaydedilen biitiin keneler stereomikroskop
altinda incelenmistir. Yakalanan 13.377 kusun
65’ inde (%0.05) kene saptanmistir ve bu
kenelerin yalnizca 2’sinde PCR ile KKKA
viriisii bulunmustur (7, 9, 16, 17) .

Sekil 3. Kirim-Kongo Kanamali Atesi Viriisii tagiyan gégmen kuslarin gé¢ yollari. A) Biiyiik kamis biilbili (
Acrocephalus arundinaceus); dogu go¢ yollar1 ( kirmizi ¢izgiler), iireme alanlari (sar1 alanlar) ve kislama alanlari (
mor alanlar). Su kiitleleri mavidir. Uremeyen kislamayan alanalar agik yesildir. B) Avrupa robin (Erithacus rubecula )
dogu goc yollart ( kirmiz1 ¢izgiler ), yerlesik alanlar( yesil ), tireme alanlar1 (sar1) ve kislama alanlar1 (mor). Su
kiitleleri mavidir ve iiremeyen kiglamayan alanlar agik yesildir (17).

Bir ¢aligmada Tiirkiye’de KKKA Viriisii ile
karsilasan 11 saglik hizmeti sunucusundan 9’
unun  KKKA  enfeksiyonu  sonuglari
aciklanmigtir. Caligmanin yapildigi donemde
Tiirkiye’de onayli 7.000 KKKA vakasi
kaydedilmistir. KKKA enfeksiyonu; ELISA
ile Ig M pozitifligi ve/veya kandaki pozitif
KKKAV PCR sonucu ile dogrulanmugtir. ki
bin bes yilinda sezeryan ile dogum yaptig
giinde bir hastaya KKKA tanist konmustur.
Hastaneye yatirilan hastanin tibbi bakiminda
gorev alan bir hemsirenin daha sonra KKKA
enfeksiyonu oldugu anlagilmigtir. Bulasmanin;
annenin cerrahi yarasinin bakimi sirasinda
uygun olmayan cerrahi eldiven kullanim ile
ilgili oldugu belirlenmistir (18) .

Anne iyilesmis ancak bebek dogumdan bes
giin sonra kaybedilmistir. Cocuk hastanesinin

yeni dogan servisinde calisan bir hemsire de
bebegin entiibasyonu ve aspirasyonu sirasinda
uygun eldiven ve maske kullanmamasi
nedeniyle kanli sekresyonlara maruz kalmisg
ve KKKA enfeksiyonuna yakalanmistir. Her
iki saglik calisani i¢in de kulugka siiresi iki
giindii. Ik hastaya semptom baslangicinda
ribavirin verilmistir. ikinci hastanin hastaligi
hafif oldugu icin ve gebe kalma olasilig
nedeniyle ribavirin baslanmamistir. Her iki
hasta da tamamen iyilesmistir. Bu hastalarin
temaslilarina tarama yapilmis ve yenidogan
kliniginde iki saglik ¢alisganinin KKKAV Ig M
pozitif — ancak  asemptomatik  olduklari
saptanmigtir. Deginilen bu olgulara o6rnek
sayilabilecek toplamda KKKA ile enfekte 9
saglik calisanin altisinda; yeterli bariyer
onlemleri olmaksizin igne deligi
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yaralanmalar1 ya da kontamine kanla temas
Oykiisii belirlenmistir. Saglik c¢alisanlarim
KKKA virusu enfeksiyonuna karst korumak
ve viicut sivilarina yanlighkla maruz kalmayi
kontrol etmek igin entegre bir strateji
gelistirilmigtir. Biitiin vardiyalarda temizlik
personeli de icinde olmak {izere tiim saglik
personeli KKKA’nin  bulagma riskleri,
korunmasi ve klinik semptomlar1 hakkinda
bilgilendirilmis ve egitilmistir (18) .

KKKA hastalarinin rutin bakimi sirasinda
standart temas ve damlacik Onlemleri
genellikle KKKA viriisti enfeksiyonuna karsi
koruma igin yeterlidir. Onceki yillardaki
uygulamalara ek olarak, aerosol iiretici
islemler sirasinda havadaki enfeksiyoz
partikiiller ~ i¢in  enfeksiyon  izolasyon
onlemleri uygulanmigtir. Siddetli KKKA
hastalarina bakim yapan saglik ¢alisanlarinin
sayist  sinirlandirilmistir.  Bu  6nlemler
uygulandiktan sonra mesleki KKKA viriisu
enfeksiyonu meydana gelmemistir (18, 19) .

Klinik

Hastaligin inkiibasyon dénemi viriisiin alinma
sekline bagli olmakla birlikte 3-14 giin
arasinda degisir. Hastalik ates, yaygin viicut
agrisi, ishal; bazi vakalarda deri, mukoza ve i¢
organlarda  kanamalarla seyreden kene
kaynakl1 viral bir hastaliktir (6, 7, 13) .

Siddetli hastalik, yiiksek ates, bas agrisi, kas
agrist ve petesiyal dokiintii gibi ani bir
semptom baslangiciyla karakterize edilir.
Bunu siklikla hemorajik bir durum ve bazen
de ¢oklu organ yetmezligi takip eder (7, 8, 16)

Agir vakalarda coklu organ yetmezligi ve
kanama bozuklugu goriiliir. Hastalik son
evrede Akut Respiratuar Distres Sendromu

(ARDS) ve Dissemine Intravaskiiler

Koagiilasyon (DIC) gelistirerek 6liime neden
olur (7, 8, 16) .

Laboratuvar

Laboratuvar bulgulart; l6kopenti,
trombositopeni, AST, ALT, CK ve LDH
enzim  ylksekligi  olarak  siralanabilir.

Protrombin zamani, parsiyel tromboplastin
zamani ve diger pihtilagma testlerinde belirgin
bozukluk goriiliir (9, 16, 17) .

Tam

Hastaligin kesin tanist serum 6rneginde PCR
ile viral RNA’nin ya da ELISA ile spesifik
antikorlarin gosterilmesi ile konulur. KKKA
hastalarinda  viremi 10-12 giin  kadar
sirdiigiinden bu donemde serumda PCR ile
viriis gosterilebilir. g M antikorlar1 hastaligin
6-7. glinlinden baslayarak ve lg G antikorlar
ise hastaligin yaklasik 7-10. giiniinden
baslayarak pozitiflesir (14).

Tedavi

KKKA hastalarinda birincil o6ncelik destek
tedavisidir. Gereksinim durumunda kan veya
kan iirlinleri (taze donmus plazma, trombosit

ve eritrosit siispansiyonu)  verilmelidir.
Bunlara ek olarak hastanin sivi  ve
elektrolitleri izlenir, varsa organ

yetmezliklerine yonelik tedavi yapilir. Ilag
tedavisi olarak ribavirin onceliklidir ancak
etkisi tartigmalidir. Yapilan c¢alismalarda
profilaktik olarak ribavirinin olumlu etkisi
kanitlanmistir (16 ,13) .

Tablo 2. KKKA viriisii ile enfekte hastalarla karsilasan saglik ¢alisanlarinda karakteristik

sonuglar, 1976-2017, (13).

Maruziyet Yiiksek Orta Diisiik Enfekte  Oliim
risk risk veya
bilinmeyen

Ulkeler(references) n=175 n=107 n=65 risk n=3 n=102 n=34
Tiirkiye (5.7, 20-  49(28) 23(22)  26(40) O 19(19)  3(9)
25)
Pakistan (15, 26-  45(26) 21(20)  24(36) 0 18(18)  6(18)
32)
Almanya (6) 18(10) 18(17) 0 0 2(2) 0
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iran (33-36) 12(17) 10(9) 1(2) 1(33) 12(12) 3(9)
Hindistan (18,19) 8(5) 5(5) 3(5) 0 8(8) 6(18)
Rusya (8) 8(5) 6(6) 0 2(67) 8(8) 0
Giiney Afrika (9) 8(5) 3(3) 5(8) 0 8(8) 2(6)
Tacikistan (37) 7(4) 7(7) 0 0 7(7) 2(6)
Birlesik Arap 5(3) 1(2) 4(6) 0 5(5) 2(6)
Emirlikleri (38)

Kazakistan (40) 5(3) 5(5) 0 0 5(5) 5(15)
Moritanya (39) 5(3) 5(5) 0 0 5(5) 5(15)
Sudan (41,42) 3(2) 2(2) 1(2) 0 3(3) 2(6)
Arnavutluk (12) 1(1) 1) 0 0 1(1) 0
Ispanya (2) 1(1) (1) 0 0 1(1) 0
Sonuc ve Oneriler

Diger viriislerin aksine KKKA’nin insandan  6nlemlerin onceliklendirilmesini

insana gecisi tipik olarak smirlidir. Bu
nedenle karsi Onlemler diisiiniildiigiinde
onceligin yayilma yollariin engellenmesine
verilmesi gerekir. Hem Kkeneleri hem de
omurgali konakgilar1 igeren karmasik bir
iletim dongiisii de i¢inde olmak iizere KKKA
virusunun iletim dinamiklerindeki gesitli
faktorler; mevcut stratejiler tarafindan
genellikle gozden kacan ancak hastaligin
onlenmesi ve kontrolii i¢in gerekli tek saghk
yaklasimina bor¢ludur. Bu da bulas yollarini
en iyi sekilde aydinlatmak, korunma
onlemlerini bilmek ve uygulamaktir (19) .
KKKA’nm ortaya ¢ikmasi ve/veya yeniden
ortaya cikmasinin olasi nedenleri arasinda:
tarimsal etkinliklerdeki degisiklikler, habitat
parcalanmasi ve enfekte hayvan ve kenelerin
dis alim (ithalat1) gibi antropojenik etmenler
bulunmaktadir. iklim degisikliginin hastaligin
yayilmasi {izerine potansiyel etkisi de goz ardi
edilmemelidir (19) .

Tiirkiye ve glineybat1 Asya’da vaka sayisinda
son yillardaki artiglar, yeniden ortaya ¢ikan bu
hastaligin halk saghigr etkilerini gdstermistir.
Insanlara zoonotik yayilma potansiyeli, genis
cografi yayilimi ve dogada kalict dolagim
nedeniyle yiiksektir. Ortaya ¢ikan diger
viriislerin aksine, hayvan konak¢1 veya kene
ile yayilmasindan sonra KKKA’nin insandan
insana  bulagsmasi simirhdir  ve  kiigiik
salginlarla sonuglanir. Yayilmanin
siirlandirilmasinin insan sagligi igin 6nemi;
yayllma  kapasitesini  hafifletmek  igin

desteklemektir.

“Tek Saghk” kavrami insan, hayvan ve ¢evre
saglhigiin birbirine bagli oldugunu kabul eder;
insan sagligimmi daha genis bir baglamda ele
almaya, degisiklik yapmaya ve disiplinler
aras1 bir sekilde miidahale etmeye ¢abalayan
hastalik 6nleme yaklasimidir. Diinya Hayvan
Saghg Orgiitii (OIE) ve Diinya Saglik Orgiitii
(WHO/DSO) tarafindan “Zoonotik
Hastaliklarm Ele Almmasma liskin Uglii
Kilavuz” baslikli saglik tabanli bir gergeve
yayinlanmistir. Rehberin dnemli bir boliimii,
cok sektdrlii bir hastalik kontroliine ve saglik
yaklagimu {izerine odaklanmaktadir.

Rehberin igerigi:
I)Stratejik planlama ve acil durum
hazirhgi,
IT) Zoonotik hastaliklarin gézetimi ve
bilgi paylagimu,

II) Esgiidiimlii aragtirma ve yanit,

IV) Zoonotik hastalik dnlemleri igin
ortak risk degerlendirmesi,

V) Risk azaltma, risk iletisimi ve
toplum katilimu,

VI) Is giicii gelistirme.

Bu rehber zoonotik hastaliklarin dnlenmesi
icin genig bir analiz yapmaktadir. Etkili bir
gozetim sistemi hastalik insidans1 ve
prevalansi hakkinda veri saglar.

Vektor / konak / insan basamaklarinda yiiksek
riskli davranislar veya uygulamalar hakkinda
bilgi verir ve Onlemeye yonelik girisimlerin
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gelistirilmesi ve uygulanmasi igin yol gdsterir.
Hyalomma kenelerinin genis cografi araligi,
cok asamali yasam dongiisii ve buna karsilik
gelen degiskenlik nedeniyle; silirveyans
degerleri insanlarda, hayvanlarda ve kenelerde
KKKAYV hakkinda bilgi vermek i¢in bir¢cok
sektorde esglidiimlenmelidir. Bu nedenle
DSO, Gida Tarmm Orgiitii (FAO) ve OIE de
icinde olmak iizere insan ve hayvan sagligi
sektorlerinde ¢alisan kuruluslarin tiimii birbiri
iletisim halinde olmalidir (19) .

Son zamanlarda iilkeye 6zgii KKKA gozetim
sistemlerini  etkilemek i¢in bes diizey
Onerilmigtir. Diizeyler olgu insidansina,
insanlara hastalik bulagma potansiyeline ve
sistemlerin varli§ina dayanmaktadir.
Diizey 1 iilkesi: Bu {ilkelerde
endemiktir.

Diizey 2 iilkesi: Diizensiz otoktonlu insan
olgular1 vardir.

Diizey 3-4 iilkesi: Ulkede belgelenmis insan
olgusu yoktur, ancak Hyalomma kenelerinin
varlig1 da i¢inde olmak iizere ekolojik veriler
olgularin ortaya c¢ikabilecegini
gostermektedir.

Diizey 5 iilkesi: Higbir bilgi bulunmayan
iilkelerdir (18) .

KKKA siirveyans stretejileri dogal olarak
farkli lilkelere 6zgii diizeyler arasinda farklilik
gosterir. Ornegin diizey 1-2 iilkelerinde insan
olgulann  diizensiz  olabileceginden  ve
kamuoyunda biling eksikligi olabileceginden
saglam bir strateji gerektirir. Bunun aksine
diizey 5 flkeleri gozetimi Ozellikle kene
vektoriiniin -~ varhigina  odaklanmali  ve
baslangicta insanlar arasindaki seropozitif
bireyleri belirlemeye odaklamamalidir (19).

viris
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Letter to the Editor / Editére Mektup
Hematolojik Neoplazilerin Karmasik Genetik Yapisini Aydinlatmada Yeni Nesil Bir
Sitogenetik Yaklasim: Optik Genom Haritalama
A Next Generation Cytogenetic Approach to Elucidate the Complex Genetic Structure of Hematologic
Neoplasms: Optical Genome Mapping

Ayse Giil Bayrak Tokag

Istanbul Universitesi, Istanbul T1p Fakiiltesi, i¢ Hastaliklar1 Anabilim Dal1, Tibbi Genetik Bilim Dali,
Istanbul, Tiirkiye

Ozet: Hematolojik neoplazilerin tanisinda ve tedavi yaklasimlarmimn belirlenmesinde genetik anomalilerin rolii, konvansiyonel
sitogenetik yontemlerin gelismesiyle birlikte paralel giden bir aragtirma alani olmustur. Bu siire¢ molekiiler sitogenetik ve molekiiler
genetik yontemler ile farkli bir boyuta tagmmustir. Bu teknikler ¢ogu zaman konvansiyonel sitogenetigin eksik kalan yanlarmi
tamamlamis ancak yerini alamamistir. Gliniimiize geldigimizde ise Optik Genom Haritalama (OGH), konvansiyonel sitogenetigin
yerini alabilecek en muhtemel aday olarak goriinmektedir. OGH, teorik olarak karyotip, FISH ve kromozomal mikroarray
yontemlerini ayni platformda bulusturan yeni nesil bir sitogenetik yaklasim sergiler. Hiicre kiiltiirii gereksinimi ve amplifikasyon
gerektirmemesi, hedefe spesifik bir yontem olmamasi en onemli artilaridir. Klasik yontemler ile saptanan tiim sayisal ve yapisal
anomalileri saptayabilirken ayn1 zamanda kompleks karyotiplerin yapisint dogru bir gekilde aydinlatabilir. Ayrica daha 6nce
tanimlanmamus yeni anomaliler de tespit edebilir ki bu durum hematolojik neoplazilerde minimal rezidual hastalik takibinde yeni
belirteglerin bulunmasina olanak tamir. Tiim bunlar hematolojik neoplazili hastalarin klinik yonetimine rehberlik edecek 6nemli
unsurlardir. Ancak OGH, kirik noktalar1 tekrarlayan bolgeleri veya sentromer ve telomer bélgelerini ve psddootozomal bolgeleri
iceren anomalileri tespit edemez. Bu yontemin onemli bir dezavantajidir. Yine de hematolojik neoplazilerin heterojen genetik
yapisint tespit etmede genoma yeni bir sitogenetik yaklasim sunar. Sonug olarak sitogenetik acidan baktigimizda hematolojik
neoplazilerde tek bagina yillarca en énemli bilgi araci olan kromozom analizi, gerekli teknik ve analitik iyilestirmelerin ardindan
belki de gelecekte yerini OGH’ye birakacaktir.

Anahtar Kelimeler: Hematolojik Neoplaziler, konvansiyonel sitogenetik, Optik Genom Haritalama

Abstract: The role of genetic abnormalities in the diagnosis and treatment of hematologic neoplasms has been an advancing area of
research with the development of conventional cytogenetic methods. This process has moved to a different dimension with
molecular cytogenetics and molecular genetic methods. These techniques have often complemented but not replaced conventional
cytogenetics. Today, Optical Genome Mapping (OGM) appears to be the most likely candidate to replace conventional cytogenetics.
OGM represents a next-generation cytogenetic approach that theoretically combines karyotype, FISH, and chromosomal microarray
on the same platform. The most important advantages are that it does not require cell culture and amplification and is not a target-
specific method. While it can detect all numerical and structural abnormalities detected by classical methods, it can also accurately
elucidate the structure of complex karyotypes. It can also detect new abnormalities, which allows the discovery of new markers for
minimal residual disease monitoring in hematologic neoplasms. These are all important elements to guide the clinical management
of patients with hematologic neoplasms. However, OGM is not able to detect abnormalities involving regions of repeating
breakpoints or centromere and telomere regions and pseudoautosomal regions. This is a significant disadvantage of this method.
Nevertheless, it offers a new cytogenetic approach to the genome in detecting the heterogeneous genetic makeup of hematologic
neoplasms.In conclusion, from a cytogenetic point of view, chromosome analysis, which has been the most important information
tool in hematologic neoplasms for years, will probably be replaced by OGM in the future after the necessary technical and analytical
improvements
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Hematolojik Neoplazilerin Karmasik Genetik Yapisini Aydinlatmada Optik

Genom Haritalama

1. Giris

Hematolojik neoplazilerin genetik anomaliler
ile tamimlanmaya baslamasi ve tedavi
yaklasimlarinin = bu  anomaliler 1s181nda
degismesi konvansiyonel sitogenetigin
gelismesiyle Dbirlikte paralel giden bir
aragtirma alan1  olmustur. 1960 yilinda
Philadelphia (Ph) kromozomunun
tanimlanmasiyla baglayan bu siire¢
konvansiyonel sitogenetigin yaninda Floresan
In Situ Hibridizasyon (FISH), Multikolor
FISH, Kromozomal Mikroarray (KMA),
Kantitatif Ger¢ek Zamanli Polimeraz Zincir
Reaksiyonu (QRT-PZR), Yeni Nesil Dizileme
(YND) gibi molekiiler sitogenetiktablo ve
molekiiler genetik yeni yontemler ile farkli bir
boyuta taginmistir. Bu yeni teknikler ¢ogu
zaman konvansiyonel sitogenetigin eksik
kalan yanlarini tamamlamig ancak higbiri
konvansiyonel sitogenetigin tahtini yerinden
sarsamamigstir. Giiniimiize geldigimizde ise
Optik Genom Haritalama (OGH), bu tahtin
yakinlarinda dolagmaya, tahta ortak olmaya
hatta konvansiyonel sitogenetigin yerini
alabilecek en muhtemel aday olarak
gelismeye devam etmektedir. Bu durum ile
konvansiyonel sitogenetigin sonu mu geliyor
sorusu yeniden aklimizin bir kosesini mesgul
etmeye baglamistir.

Teknik acidan bakildiginda OGH, c¢alisma
orneklerinden izole edilen ultra yiiksek
molekiiller agirhikli  DNA’nin  Saphyr®
cihazinda (Bionano Genomics, San Diego,
CA, USA) calisilmasiyla elde edilen datalarin
analizini igeren bir yontemdir. Yeterli DNA
igin minumum 1,5 milyon hiicreye ihtiyag
vardir. Elde edilen sonuglar bir referans
genomla (hg38) karsilagtirilarak 6zel bir
yazilim ile analiz edilir (1).

OGH, teorik olarak karyotip, FISH ve
kromozomal mikroarray tekniklerini ayni
platformda  bulusturan yeni nesil bir
sitogenetik yaklasim sergiler. Teknikte ultra
yilksek  molekiiller  agirlhikli  DNA’nin
kullanilmasi, 500 bp'den 1 Mbp'ye kadar
yapisal anomalilerin tespit edilebilmesine
olanak saglar. Karyotip calismasinda oldugu
gibi kazanim ve kayiplari, translokasyon,
inversiyon, delesyon gibi  degisimleri,
tanimlanmamis yeni anomalileri saptayabilir.

Karmasik yeniden diizenlenmelerin oldugu
kompleks karyotip durumlarinda FISH
testinde oldugu gibi translokasyona karigsan
kromozomlarin dogru tespitini saglayabilir,
marker kromozomlarin kaynagimi tespit
edebilir. Kromozomal mikroarray de oldugu
gibi kayip ve kazanimlari belirleyebilir.
Ayrica OGH, kromozom analizindeki gibi
kiiltlir yapilmasim ya da PZR’deki gibi
amplifikasyon gerektirmez. Hedefe spesifik
analiz yapan FISH ya da PZR yontemleri gibi
spesifik bir bolgeyi incelemez. Tiim genom
dizilimi (WGS) ile karsilastirildiginda, %S5
varyant allel frekansi (VAF) tespiti ve 300x
kapsama ile oldukg¢a bilgi vericidir. Kullanict
dostu data analizi ile kolay analiz imkan
saglar. Tiim bu 6zellikleri ile 6zellikle genetik

anomaliler  agisindan  heterojen  olan
hematolojik neoplazilerin genetik
analizlerinde ©nemli bir rol oynayacagi

kesindir. Tiim bunlarin yaninda ydntemin
mevcut kisitlarmi  da  atlamamak  gerekir.
OGH, kromozomlarin kirtk  noktalar
tekrarlayan bolgeleri veya sentromer ve
telomer bolgelerini igeriyorsa (robertsonian
tipi translokasyonlar, telomer fiizyonlari,
izodisentrik ~ kromozomlar) bu  yapisal
anomalileri tespit edemez. Ayrica
psodootozomal  bdlge  PARI'T  igeren
anomaliler, X ve Y kromozomlarindaki
dizilerin  benzerliginden  dolay1r  tespit
edilemez. OGH, konvansiyonel sitogenetik ve
FISH ile tespit edilebilen diisiik orandaki
klonal anomalileri de (<%10-15) belirlemede
yetersiz kalir. Oysa hematolojik neoplazilerde
prognostik agidan Onemli farkli anomalilere
sahip hiicre klonlarina siklikla rastlanir.
Ayrica OGH ile poliploidi klonlar1 da tespit
edilemez. Bu durum &zellikle hiperdiploidi ve
hipodiploidinin  siklikla goriildiigii ~ Akut
Lenfoblastik Losemi (ALL) veya Multipl
Miyeloma (MM)’nin tant ve prognostik
siiflandirmasinda 6nemlidir. Béyle durumlar
icin konvansiyonel sitogenetik ya da KMA
hala bagvurulacak en dogru yontemlerdir
(2,3). Tablo 1’de OGH ile sitogenetik ve
sitogenetik temelli tekniklerin avantaj ve
dezavantajlar verilmistir.
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Tablo 1. OGH ile sitogenetik ve sitogenetik temelli tekniklerin karsilagtirilmas:.

OGM

Sitogenetik ve sitogenetik temelli teknikler (KA, FISH,
KMA)*

Tek bir testte sitogenetik ve sitogenetik temelli teknikleri
iceren bilgiye sahip olunabilir.

Hiicre boliinmesinden bagimsiz bir uygulama oldugu igin
kiiltiire gerek duyulmaz

Yapisal varyantlar 500 bp—1 Mbp ; aralifinda;

Kopya sayis1 varyantlar1 >0,5 Mb

(VAF > %5-10'da) ise saptanabilir.

Kompleks karyotipleri daha iyi tanimlar
Tek bir testte tim genom hakkinda bilgi verir

Robertsonian  translokasyonlar, telomer fiizyonlari,
izodisentrik kromozomlar ve cinsiyet kromozomlarimi
iceren translokasyonlari,

Poliploidi veya tek niikleotit varyasyonlarini (SNV) tespit
edemez

Subklonlarin tespitinde yetersiz

Gerekli goriildiigiinde anomaliyi dogrulamak icin farkli
testler uygulamak gerekebilir.

KA i¢in hiicre kiiltiiri gerekli,

Sitogenetik temelli tekniklerde kiiltiir gerekli degil

KA >5-10 Mb anomalileri,

FISH >100 kb anomalileri,

KMA, 100-500 kb araligindaki kromozomal delesyon ve
duplikasyonlar1 saptar

KA, kompleks karyotipleri tanimlamada yetersiz

FISH, hedefe spesifik, taniya bagimli ¢alisiimal

KMA, inversiyon, resiprokal translokasyonlar gibi dengeli
kromozomal anomalileri tespit edemez

KA ve FISH poliploidileri tanimlamada etkin

KA, tek hiicre diizeyinde analiz yapma avantajina sahiptir ve
klonalite hakkinda bilgi saglar

FISH ile diisiik orandaki klonal anomaliler tespit edilebilir

Hematolojik neoplazilerde KA ve FISH teknikleri rutin
olarak kullanilir, KMA rutin amagli kullanilmamaktadir

*KA, kromozom analizi; KMA, kromozomal mikroaray; VAF, varyant allel frekansi

Literatiirdeki  birgok c¢alismada, anomali
iceren klonlar >%>5 allelik fraksiyonda ise
OGH’nin hematolojik neoplazilerde, klasik
sitogenetik yontemlerle tespit edilen sayisal
ve yapisal varyantlari, tanimlanmasi zor
kompleks karyotipleri, normal tespit edilen
karyotiplerde saptanamamig kriptik
translokasyonlar1 tespit ettigi ve
konvansiyonel sitogenetik ile yeterli sayida
metafazin elde edilemedigi durumlarda bile
anlamli  bilgiler sagladigi  bildirilmistir.
Boylece  hastalarin  klinik  ydnetimini
degistirdigi ve sitogenetik testlerle
karsilastirildiginda  anomali  tespitini  {ist
diizeye c¢ikardigi ifade edilmistir (4). Ayrica
OGH ile saptanan vyeni anomalilerin
tanimlanmasi, hastaya 6zel minimal rezidiiel
hastalik (MRD) belirteglerinin bulunmasina
olanak tanir. Bu da klinik yonetime rehberlik
edecek onemli bir unsurdur (5).

Olumlu sonuglarin disinda literatirde OGH
tekniginin kisitlarin1  bildiren yayinlar da
mevcuttur.  ALL’de OGH ile kromozom
analizi, FISH, tek niikleotid polimorfizm
(SNP) array ve multipleks ligasyona bagimli
prob amplifikasyonu (MLPA) sonuglarinin
karsilastirildigi  bir ¢alismada anomalilerin
%90 oraninda OGH ile tespit edildigi;
%10’luk tutarsizhigin = %5’inin, filtreleme
sorunlar1, diigiikk alel frekansi ya da bazi

bolgelerin diisiik kapsama alanit nedeniyle,
%35’inin ise kelimenin tam anlamiyla gézden
kagirildigr  bildirilmistir. Bunun yaninda
standart tekniklerle tespit edilemeyen 12 ilave
anomalinin OGH tarafindan bulundugu ancak
bunlarin sadece 7’sinin dogrulanabildigi ifade
edilmistir (6).

ALL’de yapilan diger bir calismada ise 41
hastanin sadece birinde konvansiyonel
sitogenetik ile tespit edilen diisiik orandaki
hipodiploidinin OGH ile saptanamadig
bildirilmistir (7).

Kronik Lenfositik Losemi (KLL)’de yapilan
bir ¢alismada ise OGH ile karyotip, FISH ve
KMA sonuglarinin karsilagtirilmasinda, peri-
sentromer veya telomer  bdlgelerinde
kirtlmalarin - oldugu translokasyonlarin, Y
kromozomunu igeren kazanimlarin = ve
kromotripsise dahil olan 138 Kb'lik kiiciik bir
delesyonun saptanamadigi bildirilmistir (8).
Hem sitogenetik hem de  molekiiler
tekniklerdeki geligmeler hematolojik
neoplazilerin heterojen genetik cesitliligini
tespit etmede uzun bir yol katedilmesini
saglamistir. Gelecekte sitogenetik
anomalilerin tanimlanmasi i¢cin OGH’nin ve
nokta mutasyonlart (SNV) ile kiiciik yapisal
varyantlarin tespit edilmesinde YND’nin bir
arada kullanimi tam ve kapsamli bir genomik
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analiz i¢in miikkemmel bir birliktelik sunabilir

@)
Sonug olarak sitogenetik agidan baktigimizda
hematolojik malignitelerde tek basina yillarca
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