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ORIGINAL ARTICLE

CAN THE ROLE OF THE ACROMION INDEX IN THE
DIAGNOSIS OF ROTATOR CUFF TEAR BE REDEFINED
WITH A DIFFERENT MEASUREMENT TECHNIQUE?

Rotator Cuff Yirtigi Tanisinda Akromion indeksinin Rolii Farkl Bir
Ol¢iim Teknigi ile Yeniden Tanimlanabilir mi?

Davut AYDIN?, Murat KORKMAZ', Serhat DURUSOY", Haci Ali OLCAR", Muhammed SARIKAYA'

ABSTRACT

Objective: Many radiographic parameters associated with Rotator Cuff Tears (RCT) have been described.
Our aim is to measure the capacity to predict RCT by reinterpreting the Acromion Index (Al) with a new
radiographic measurement technique.

Material and Methods: The shoulder Magnetic Resonance Imaging (MRI) report of a total of 62 patients
and Al measured with the new technique in shoulder radiographs were evaluated. On shoulder radiograp-
hs, the glenohumeral length was identified as the length between the lateral humerus tuberculum majus
and the anterior midpoint of the glenoid joint. The glenoacromial length was also defined from a different
pers-pectiveasthelength betweenthelateral tipoftheacromionandtheanterior midpoint of the glenoidjoint.
Results: There was no significant difference in glenohumeral length between patients with complete and
partial RCT and those without RCT (p = 0.163). There was no significant difference in glenoacromial length
between these three groups of patients (p = 0.110). It was concluded that there was no significant difference
between the three groups of patients in terms of Al that we redefined (p = 0.095).

Conclusion: Al of the glenohumeral and glenoacromial lengths, which were redefined with a different me-
asurement technique on the shoulder radiography, did not yield statistically significant results in the diag-
nosis of shoulder RCT.

Keywords: Rotator Cuff, Acromion Index, Glenohumeral, Glenoacromial

OZET

Amag: Rotator Manset Yirtiklari (RCT) ile iligkili olarak tanimlanan birgok radyografik parametreden birisi
olan Akromion indeksini (Al) yeni bir radyografik 6lgiim teknigi ile yeniden yorumlayarak RCT'yi tahmin etme
kapasitesini 6lgmektir.

Gereg ve Yontemler: Toplam 62 hastanin omuz Manyetik Rezonans Goruntlileme (MR) raporu ve omuz
grafilerinde yeni teknikle dlgiilen glenohumeral ve glenoakromiyal uzunlukla hesaplanan Al degerlendirildi.
Omuz grafilerinde glenohumeral uzunluk, lateral humerus tuberculum majus ile glenoid eklemin 6n orta
noktasi arasindaki uzunluk olarak tanimlandi. Glenoakromiyal uzunluk, akromiyonun lateral ucu ile glenoid
eklemin 6n orta noktasi arasindaki uzunluk olarak da farkh bir bakis agisiyla tanimlandi.

Bulgular: MR’da tanimlanan tam ve kismi RCT'li hastalar ile RCT'siz hastalar arasinda direk grafideki glenohu-
meral uzunluk agisindan anlamli fark yoktu (p = 0,163). Bu (i¢ hasta grubu arasinda direk grafideki glenoakro-
miyal uzunluk agisindan anlamli bir fark yoktu (p = 0,110). Direk grafide yeniden tanimladigimiz Al agisindan
li¢ hasta grubu arasinda anlamli bir fark olmadigi sonucuna varildi (p = 0,095).

Sonug: Omuz radyografisinde farkl bir 6lgtim teknigi ile yeniden tanimlanan glenohumeral ve glenoakro-
miyal uzunluklarla tanimlanan Al'si, omuz RCT tanisinda istatistiksel olarak anlamli sonuglar vermemistir.

Anahtar Kelimeler: Rotator Manset, Akromion Indeksi, Glenohumeral, Glenoakromiyal
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INTRODUCTION

Shoulder pain is widespread musculoskeletal
discomfort with a prevalence percentage ranging from
7% to 26% in the population (1). The most widespread
cause of shoulder pain in the population is rotator cuff
tendinopathy which is a multifactorial status (2). The
prevalence of Rotator Cuff Tears (RCT) is 22.1% in the
community and increases with age. Asymptomatic
rupture of the rotator cuff is twice as common as
symptomatic rupture (3). The rotator cuff consists of
four muscles and tendons of these muscles that fix
the humeral head in the shoulder joint and prevent
the deltoid muscle from pulling the humeral head
up. Therefore, when there is RCT, the humeral head
moves upwards. In the evaluation of this condition of
the shoulder, radiography is primarily used in the first
imaging because it is inexpensive and easily accessible.
Although more advanced imaging techniques are
available, they are not primarily preferred due to
their high cost and difficult accessibility. In previous
studies, different measurement methods were
applied to evaluate the relationship between shoulder
radiography and RCT (4-8). The acromial index,
which is the ratio of the glenohumeral length to the
glenoacromial length, is one of them. Studies have not
found a relationship between the acromial index and
the development of RCT (7,8).

In this study, we hypothesized that when Acromion
Index (Al) was calculated from a different perspective,
it might be associated with RCT. We changed the
glenohumeral length and glenoacromial length
measurement technique. This study aimed to detect
whether there is a relationship between the ratio of
glenohumerallength to glenoacromial length measured
with the new technique on shoulder radiography and
shoulder Magnetic Resonance Imaging (MRI) reports
in terms of RCT.

MATERIAL AND METHODS

We examined the data of patients retrospectively who
applied to our orthopedics outpatient clinic with the
complaint of shoulder pain, and who had shoulder
radiography and MRI. Ethical approval was obtained for
the study from the Clinical Research Ethics Committee
(2017-KAEK-189_2019.03.13_08). Informed consent
was obtained from all patients participating in the

Bozok Tip Derg 2023;13(3):21-25
Bozok Med J 2023;13(3):21-25

study. Those who had a previous surgical procedure in
the shoulder region, those who had a fracture in the
shoulder region, and those who had any deformity
in the shoulder region were excluded from the
study. Patients who applied to the orthopedics and
traumatology outpatient clinic,c, who had shoulders
MRI and radiographs for any reason and who had
no shoulder bone deformation were determined as
inclusion criteria.

Shoulder radiography and MRI of a total of 62 patients
suitable for our study were evaluated from the hospital
archive. These patients were examined in 3 groups; 18
with complete RCT, 25 with partial RCT, and 19 without
RCT, according to the MRI report. The glenohumeral
length and glenoacromial lengths were measured on
the shoulder radiographs of the patients with the new
technique we developed (Fig 1).

We measured the glenohumeral length which is the
length between the lateral humerus tuberculum
majus and the anterior midpoint of the glenoid joint
on the shoulder radiograph. We also calculated the
glenoacromial length between the lateral tip of the
acromion and the anterior midpoint of the glenoid
joint from a different perspective. The ratio of the
glenohumeral length to the glenoacromial length
was recorded. According to the shoulder MRI report
of the same patient, the rotator cuff was grouped as
complete RCT, partial RCT or intact RCT.

Statistical analysis of this study was evaluated in
groups with glenohumeral length, glenoacromial
length, glenohumeral length to glenoacromial length,
complete RCT, partial RCT and without RCT. The
differences between the groups were examined using
the Mann-Whitney U test in the paired groups and
the Kruskal-Wallis Test in the triple group. Statistical
significance was assumed as p<0.05.

RESULTS

The mean glenohumeral length of patients with
complete and partial RCT and without RCT was
found to be 55.378mm+3.853, 56.944mm+5.207,
58.926mm+5.577, respectively. The mean
glenoacromial length in these 3 groups of patients was
measured as 56.772mm+4.695, 60.440mm+4.624,
and 59.589+5.899, respectively. In addition, the
mean ratio of glenohumeral length to glenoacromial
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Figure 1. Redefined glenohumeral and glenoacromial
lengths, GH: Glenohumeral, GA: Glenoacromial

length in these 3 groups of patients was found to be
0.979+0.074, 0.943+0.060, 0.991+0.065, respectively.
There was no significant difference in glenohumeral
length between patients with partial RCT and
complete RCT, patients with partial RCT and without
RCT, patients with complete RCT and without RCT
(p = 0.514, p = 0.184, p = 0.064, respectively). There
was no significant difference in glenoacromial length
between patients with partial RCT and complete RCT,
patients with partial RCT and without RCT, patients
with complete RCT and without RCT (p = 0.032, p =
0.670, p =0.176, respectively). There was no significant
difference in Al between patients with partial RCT and
complete RCT, patients with partial RCT and patients
without RCT, patients with complete RCT and without
RCT (p = 0.115, p = 0.044, p = 0.715, respectively).
There was no significant difference in glenohumeral
length between patients with complete and partial RCT
and patients without RCT (p = 0.163) (Table 1). There
was no significant difference between these 3 groups
of patients in terms of glenoacromial length (p =
0.110). In addition, there was no significant difference
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in Al between these 3 groups of patients (p = 0.095).

DISCUSSION

In this study, we calculated the acromial index from
a different perspective. We questioned the usability
of the ratio of glenohumeral length to glenoacromial
length, which we measured with a new shoulder
radiography technique as a diagnostic tool in rotator
cuff pathologies. We used shoulder radiography to
estimate RCT and MRI reports as references. Shoulder
radiography is preferred as primary imaging to rule out
possible causes of shoulder pain, such as osteoarthritis,
fracture, and shoulder dislocation because more
advanced imaging modalities are not usually routinely
used in primary clinical examination (9).

In our study, Al results measured with the new
technique were between patients with
complete, and partial RCT and without RCT. Some
authors have stated that Al is not a significant indicative
value for evaluating rotator cuff rupture (Fig 2)
(7,10,11). In a study by Hsu et al., it was stated that Al
did not show any difference in predicting supraspinatus
tendinopathy in patients with shoulder pain (12). On
the other hand, in another study, Al results in rotator
cuff pathologies in the Korean population were
significantly different between healthy and patient
groups, but the relationship between Al and the size
of RCT could not be demonstrated (13). Researchers
showed that Al was an effective predictive factor for
RCT in the Korean population. Some researchers have
suggested that RCT may be associated with a larger
Al, that is, a longer lateral projection of the acromion
(14). Likewise, in other examinations, Al may be an
indicator to differentiate preoperative partial and
massive RCT. They suggested that a high Al may be
one of the associated factors for the progression to
massive RCT in rotator cuff disease (15). According to
some authors, the different results of studies on Al
question the reliability of Al and its relationship with
cuff pathologies (7). In a scant study of seven shoulder
impingement pain patients with a mean age of 34
years and 13 healthy controls, they found no significant
difference in acromiohumeral length between the
groups (16). In summary, the acromiohumeral length
is primarily genetically detected and is less influenced
by external items (17). The upward movement of the

similar
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Table 1. Distribution of patient groups according to Glenohumoral (GH), Glenoacromial (GA) and Acromion

ndex (Al)
Tear type N Mean Min. Max. Sd p value*
Partial RCT 25 56.944 50.1 69.1 5.206
GH Distance | Complete RCT 18 55.377 47.2 63.5 3.85 0.163
Without RCT 19 58.92 49.5 69.8 5.57
Partial RCT 25 60.44 52.2 69.4 4.62
GA Distance Complete RCT 18 56.77 46.8 64 4.69 0.11
Without RCT 19 59.58 49.7 67.7 5.89
Partial RCT 25 0.94 0.84 1.035 0.059
Ratio (Al) Complete RCT 18 0.978 0.845 1.120 0.074 0.095
Without RCT 19 0.989 0.9 1.122 0.0662

*= Kruskal Wallis Test, p<0.05, RCT= Rotator Cuff Tears

Figure 2. Glenohumeral and glenoacromial lengths,
GH: Glenohumeral, GA: Glenoacromial

humeral headis known as the progressive phenomenon
caused by the imbalance between the force pairs of the
rotator cuff muscles (18). Radiographic assessments of
acromiohumeral intervals by independent physicians
demonstrated researchers' high reliability when
using standard radiographs (19). When it comes to
evaluating the inferior surface of the acromion in
patients with as distinct from shaped acromions,

radiography is more prone to misinterpretation than
MRI. In addition, while the shoulder is in internal or
external rotation during glenohumeral radiography,
it affects the measurements, while MRI is not
affected by rotation and accurate measurements are
made (20). In contrast, the use of non-standardized
radiographs by orthopedic surgeons has shown that
the measurement of the acromiohumeral space is
not reliable and reproducible (4). Thus, we used only
standard anteroposterior shoulder radiographs and
MRIs in our study. In this study, we measured the
acromial index questioned by previous publications
from a different perspective, thus providing a new
perspective. We found that Al measured with the new
technique was not associated with the RCT. There were
no statistically significant results between Al results
measured by the new technique between patients
with complete or partial RCT and those without RCT.
Thus, we supported previous publications stating
that the relationship between Al and rotator cuff
pathologies was not significant. This study has several
limitations. First, the measurement of Al measured
by the new technique on radiographs, although non-
standardized radiographs are excluded, may have
biased the results as it is attached to the quality of
the radiographs. Another limitation is the small and
different count of patients in all groups. In the end,
selection bias may have emerged as we involved
only symptomatic patients, potentially reducing the
correctness of the control group, which may include
asymptomatic individuals with shoulder pathology.
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CONCLUSION

In this study, no relationship was found between the
ratio of the glenohumeral length to the glenoacromial
length and the RCT status. By looking at it from a
different angle, we did not obtain a significant result
in terms of radiography diagnosis of shoulder RCT in Al
with our newly formed measurement.
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ORIJINAL CALISMA

UNIVERSITE OGRENCILERINDE UYKU KALITESI,
DEPRESYON VE OBEZITE iLiSKiSi: TOROS UNIVERSITESI

ORNEGI

The Relationship Between Poor Sleep Quality, Depression and
Obesity in University Students: The Case of Toros University

Ozlem OZPAK AKKUS', Ayse Gékce ALP', ilayda YORULMAZ', Ayse TEK, Esra CANLI",
Ozge AYKUT', Ezgi AYKUT'

OZET

Amag: Bu calismada Toros Universitesi’nde dgrenim géren dgrencilerin depresyon, beslenme durumlari ve
bazi antropometrik 6zellikleri ile uyku kaliteleri arasindaki iliskilerin degerlendirilmesi amaglanmistir.

Gereg ve Yontemler: Calisma Kasim-Aralik 2022 tarihleri arasinda Toros Universitesi Saglk Bilimleri Fa-
kiltesi’nde okuyan 200 6grenci ile gergeklestirilmistir. Calismaya dahil edilme kriterleri 19-40 yas arasi ve
calismaya gonilli katihm saglamis olmalari iken gebe ve emzikliler, kronik hastaligi olanlar, herhangi ilag,
vitamin-mineral ve besin destegi kullanan ve yeme davranis bozuklugu olan 6grenciler ¢alisma disinda bira-
kilmiglardir. Calismada 6grencilerle yapilan ylz yize gérismelerde 6grencilerin; tanimlayici 6zellikleri (yas,
cinsiyet, medeni durum, calisma durumu, beslenme aliskanliklari ve fiziksel aktivite kayitlari) sorgulanirken,
genel ve santral obezite durumlarinin degerlendirilmesi igin bazi antropometrik 6lgtimleri (viicut agirligi, boy
uzunlugu, bel ve kalga gevresi 6lglimleri) ve beslenme durumlarinin degerlendirebilmesi igcinde 24 saatlik be-
sin tiketim kayitlari ahnmistir. Ayrica 6grencilerin uyku kalitelerini degerlendirebilmesi igin Pittsburgh Uyku
Kalite Olgegi (PUKI), depresyon durum ve siddetini saptanabilmesi icin de Beck Depresyon Olgegi (BDO)
uygulanmistir.

Bulgular: Calismada kotu uyku kalitesine sahip olan 6grencilerin viicut agirhklari uyku kalitesi iyi olan 68-
rencilere gore anlamli diizeyde daha fazla oldugu bulunurken, viicut agirhigindaki bir birimlik artisin uyku
kalitesinin iyi olma diizeyini %3,6 oraninda azalthg saptanmigtir (p<0,05). Ayrica 17'den kiigiik BDO pua-
nina sahip olan 6grencilerin 17’den fazla puana sahip olanlara gore daha iyi uyku kalitesine sahip olduklari
saptanmistir (p<0,05).

Sonug: Bu galisma Universite 6grencilerinde kotl uyku kalitesinin depresyon durumu ile genel ve santral
obezite agisindan risk faktori olabilecegini gostermektedir.

Anahtar Kelimeler: Universite Ogrencileri; Uyku Kalitesi; Depresyon; Beslenme Durumu; Obezite

ABSTRACT

Objective: The aim of this study was to evaluate the relationships between depression, nutritional status,
some anthropometric characteristics, and sleep quality of Toros University students.

Material and Methods: The study was conducted with 200 students studying at Toros University, Faculty
of Health Sciences between November and December 2022. The inclusion criteria were to be between the
ages of 19-40 and to participate voluntarily in the study. Pregnant and lactating women, those with chro-
nic diseases, those taking any medication, vitamin-mineral and nutritional supplements, and students with
eating behavior disorders were excluded from the study. In the face-to-face interviews conducted with the
students in the study, descriptive characteristics (age, gender, marital status, employment status, dietary
habits, and physical activity records) were questioned, some anthropometric measurements (body weight,
height, waist and hip circumference measurements) were taken to evaluate the general and central obesity
status, and 24-hour food consumption records were taken to evaluate the nutritional status. In addition, the
Pittsburgh Sleep Quality Inventory (PSQI) was administered to assess sleep quality and the Beck Depression
Inventory (BDI) was administered to determine depression status and severity.

Results: Body weight of the students with poor sleep quality was significantly higher than that of the stu-
dents with good sleep quality, and a one-unit increase in body weight decreased the level of good sleep
quality by 3.5% (p<0.05). In addition, students with a BDI score of less than 17 had better sleep quality than
those with a score of more than 17 (p<0.05).

Conclusion: This study shows that poor sleep quality may be a risk factor for depression and general and
central obesity in university students.

Keywords: University Students; Sleep Quality; Depression; Nutritional Status; Obesity
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GIRIS

Saghkl bir uyku, iyi kalitede yeterli bir uyku siresi ile
karakterize edilmektedir (1). Universite &grencileri
ise uyku kalitesi agisindan farkl risk faktorlerine karsi
savunmasiz bir grubu temsil etmekte olup Amerikan
Ulusal Uyku Vakfi tarafindan bu dénemdeki bireylere
glinde ortalama 7 ila 9 saat uyku onerilmektedir (2,3).
Uyku siiresi, uyku kalitesinin énemli bir unsurudur ve
Universite Ogrencilerinde yapilan bir arastirmada <6,
7-8 ve 29 saatlik uyku siliresine sahip olan Universite
ogrencilerinin oranlarinin sirasiyla %39,2, %46,9 ve
%13,9 oldugu bulunarak tniversite 6grencilerinin kisa
uyku slreleriacisindan risk altinda oldugu belirlenmistir
(4). Uyku suresi kaybina ek olarak, 6zellikle Gniversite
Ogrencilerinde degisen yasam tarzi ve sosyal medya
kullanimina paralel olarak uyku strekliliginin bir
pargasi olan uykuya baslama-sirdiirme sorunlari ve
akabinde gorilen sabah yorgunlugu da uyku kalitesinin
dismesinin ana ozellikleri olarak siralanabilmektedir
(3). Bu nedenlerle, kotu uyku kalitesinin Universite
Ogrencileri arasinda 6nemli bir sorun haline geldigi
soylenebilmektedir.

Uykunun fiziksel ve psikolojik iyilik  halinin
sirdurtilmesinde hem yeterliligi hem de kalitesi
acisindan  6nemi vurgulanmaktadir  (5). VYeterli

sliireye ve iyi kaliteye sahip olan uyku, mental iyilik
halinin strdiriilmesinin yani sira metabolizma, istah
dizenleme, solunum sikintilari ve hormonal sistemler
gibi fizyolojik mekanizmalarin gilincellenmesine de
yardimci olmaktadir (5,6). Universite &grencilerinde
zaman yonetimi becerilerinin eksikligi, okul yasami-
calismalari ve artan sorumluluklar nedeniyle olusan
stres diizeyi ve depresyon durumu genel uyku miktarini
ve kalitesini olumsuz yonde etkileyebilmektedir (7).
Bunun yani sira Universite 6grencileri arasinda yapilan
arastirmalar, uyku problemlerinin depresif belirtiler
gelistirme riskini artirdigini ve depresif 6grencilerin,
olmayanlara gore uyku problemlerini bildirme
olasiliklarinin daha yiiksek oldugunu gostermektedir
(7,8).

Uyku sorunlari anormal metabolik ve endokrin
fonksiyonlar nedeniyle artan viicut agirhigina neden
olabilmektedir. Bu konu icin en olasi mekanizma ise
uyku siresinin azalmasi ile Leptin ve Ghrelin gibi istah
metabolizmasini diizenleyen bazi dnemli hormonlarin
seviyelerinde meydana gelen degisiklikler olarak
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gosterilmektedir. Uyku sliresinin azalmasiyla beraber
istahi uyaran Ghrelin hormonu seviyeleri artarken
tokluk hissi saglayan Leptin hormonu seviyeleri
azalmaktadir; bu degisiklikler ise genel ve santral
obezite belirtegleri olan beden kitle indeksi (BKi)
ve bel cevresinde artislari tesvik edebilmektedir.
Ozetle koétii uyku kalitesi, obezitenin tipik bir belirtisi
olarak kabul edilmektedir; bununla birlikte artan
visseral yag dokusunda viicudun dogal uyku-uyanikhk
dongisiine midahale edebilen inflamatuar sitokinlerin
salinmasiyla da iliskilendirilmektedir (7).

Bireylerin diyetinin uyku dizenini kontrol etmede
rol oynadigl 6ne sirilmektedir. Uyku kalitesi, fazla
miktarlarda karbonhidrat ve yag tiketildiginde zarar
gormekte olup sit, balik, meyve ve sebzeler de
dahil olmak lzere bazi yiyeceklerin ve artan fiziksel
aktivitenin uykuyu artirici niteliklere sahip oldugu
gosterilmektedir (9).  Enerji alimi ve harcamasi
arasindaki dengesizlik, artan karbonhidrat, toplam
kolesterol ve doymus yag tuketimi ile iliskili olarak uyku
eksikligi siddetlenebilmektedir.  Universite dénemi
ise geng yetiskinlerin 6zellikle beslenme aliskanhklar
konusunda artan ozerklikleri nedeniyle degismeye
misait olan cok dnemlibir donemdir. Yetersiz besinalimi
ve fastfood gida tiiketimi ile yetersiz sebze-meyve alimi
gibi saglksiz beslenme davranislarinin bu dénemde
ortaya ¢ikma olasiligl daha yuksek olup bu durumda
uyku kalitesini olumsuz yénde etkileyebilmektedir (7).
Bu calismada Toros Universitesinde égrenim géren
ogrencilerin depresyon, beslenme durumlari ve bazi
antropometrik ozellikleri ile uyku kaliteleri arasindaki
iliskilerin degerlendirilmesi amaclanmistir.

GEREC VE YONTEMLER

Kesitsel ve tanimlayici tipte yapilan bu ¢alisma, Kasim-
Aralik 2022 tarihleri arasinda Toros Universitesi
Saglk Bilimleri Fakiltesi’nde okuyan 200 6grenci ile
gerceklestirilmistir. Calismaya dahil edilme kriterleri
19-40 yas arasi ve calismaya gonilli katihm saglamis
olmalari iken gebe ve emzikliler, kronik hastalig
olanlar, herhangi ilag, vitamin-mineral ve besin destegi
kullanan ve yeme davranis bozuklugu olan 6grenciler
calisma disinda birakilmiglardir.

Orneklem sayisi icin  G*Power (Heinrich-Heine-
Universitt Dsseldorf, Dsseldorf, Germany; http://
www.gpower.hhu.de/) yazilimi ile alfa (a)=0,05, gli¢
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(1-B) =0,95 ve orta dizey etki bayukligh (d=0,50)
alinarak gii¢ analizi yapilmistir. Analiz sonucunda bu
galismada toplam 200 gozlemle calisildigi takdirde
yaklasik %100 diizeyinde bir test giliciine ulasilacagi
belirlenmistir. Bu ¢alisma icin 26.10.2022 tarih 162
no’lu karar ile Toros Universitesi Bilimsel Arastirmalar
ve Yayin Etik Kurulu’ndan etik kurulu izni ve ¢calismaya
katilan tim 0&grencilerden ¢alisma ©ncesi onam
alinmistir.

Calismada ogrencilerle yapilan yiiz yiize gériismelerde
ogrencilerin; tanimlayici Ozellikleri (yas, cinsiyet,
medenidurum, calismadurumu, beslenmealiskanliklari
ve fiziksel aktivite kayitlari) sorgulanirken, genel ve
santral obezite durumlarinin degerlendirilmesi igin
antropometrik 6lgimleri (viicut agirhgi, boy uzunlugu,
bel cevresi, kalgca cevresi), beslenme durumlarinin
degerlendirebilmesi icin de 24 saatlik besin tiketim
kayitlari (10) alinmustir. Ayrica 06grencilerin  uyku
kalitelerini degerlendirebilmesi i¢in Pittsburgh Uyku
Kalite Olcegi (PUKI) (11), depresyon durum ve siddetini
saptanabilmesi icin de Beck Depresyon Olcegi (BDO)
(12) uygulanmistir.

Vicut agirhgi, boy uzunlugu, bel cevresi ve kalca cevresi
Olcimleri teknik kapsamlarinda arastirmaci tarafindan
ylz yiize yapilan goriismelerde Olgilmustir (13). Vicut
agirligi ve boy uzunlugu élgimlerinden BKi degerleri
(vicut agirhigr (kg) / boy uzunlugu (m?)) hesaplanmis
ve Diinya Saglik Orgiitii (DSO) siniflamasina (BKi: <18,5
kg/m? olanlar zayif, 18,5-24,9 kg/m? arasinda olanlar
normal, 25,0-29,9 kg/m? arasinda olanlar fazla kilolu,
>30,0 kg/m? olanlar obez) gore degerlendirilmistir (14).
Santral obezite durumlarinin belirlenebilmesi igin
dlciilen bel cevresi dlciimleri de DSO siniflamasina
(erkekler: <94 ¢cm normal, 94-101 cm riskli, 2102 cm
yuksek riskli, kadinlar: <80 cm normal, 80-87 cm riskli,
>88cmyliksekriskli) (15)goredegerlendirilirken, dlgilen
bel cevresi 6lcimlerinden kalca cevresi ile bel-kalca
orani hesaplanarak, DSO siniflamasina (bel-kalca orani:
erkekler >0,90, kadinlar >0,85) (14) gére, boy uzunlugu
olciimleriyle de bel-boy orani hesaplanarak, Ashwell ve
ark. (16) tarafindan gelistirilen siniflandirmaya (bel-boy
orani: <0,5 olanlar normal, 0,5-0,6 riskli, 20,6 yiksek
riskli) gbre santral obezite durumlari degerlendirilmistir.
Calismaya katilan 6grencilerin 24 saatlik fiziksel aktivite
kayitlarialinarakglinigerisindeyapilanfiziksel aktiviteler
icin Turkiye Beslenme Rehberi'nde belirlenmis olan
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katsayilar ile yapilan fiziksel aktivitenin siresi ve
Ogrencilerin vicut agirhg carpilarak toplam eneriji
harcamasi degeri (TEH) elde edilmistir. Elde edilen TEH
degeri ise Schofield formili kullanilarak hesaplanan
bazal metabolizma hizi (BMH) degerine bolinmesiyle
ogrencilerin fiziksel aktivite katsayilari (PAL) degerleri
(TEH (kcal) / BMH (kcal)) hesaplanmistir (17).
Ogrencilerin 24 saatlik besin tiiketim kayitlari yapilan
yuz ylize gorisme sirasinda “Yemek ve Besin Fotograf
Katalogu” (18) kullanilarak alinirken, disarida tiiketilen
yemeklerin porsiyon 6l¢lisii ve bir porsiyon icine giren
besinlerin hesabinda ise “Standart Yemek Tarifeleri”
kitabi kullanilmistir(19). Akabinde alinan bu besin
tiiketim kayitlari Beslenme Bilgi Sistemleri (BeBiS) ile
degerlendirilerek 6grencilerin almis olduklari glinlik
enerji ve besin 6geleri alim miktarlari hesaplanmis ve
makro besin 6gelerini karsilama yizdeleri ise Tirkiye
Beslenme Rehberi’'ne (referans degerler; erkekler icin
(%10-20 protein, %20-35 yag, %45-60 karbonhidrat);
kadinlar igin (%12-20 protein, %20-35 yag, %45-60
karbonhidrat) gore degerlendirilmistir (17).
Ogrencilerin uyku Kkalitelerinin degerlendirilebilmesi
icin 24 sorudan olusan PUKI 6lgegi kullaniimistir. Bu
olcek Buysse ve ark. tarafindan gelistirilmis olup, Turkce
gecerlilik ve glvenirliligi Agarglin ve ark. tarafindan
yapilmistir(11,20). Uyku kalitesini nicel olarak 6lgmeyi
hedefleyen bu o6lgekte 7 bilesene (6znel uyku kalitesi,
uykuya dalma siresi, uyku siresi, alisilmis uyku
etkinligi, uyku bozuklugu, uyku ilaci kullanimive glindiiz
islev bozuklugu) ait degerler elde edilebilmektedir. Bu
degerlerin toplami toplam PUKi degerini (0—21 puan)
vermektedir ve toplam PUKI puaninin <5 puan olmasi
“iyi”, 25 puan olmasi ise “kétu” uyku kalitesi olarak
degerlendirilmektedir.

Ogrencilerin giincel depresyon belirti siddetlerinin
dlgiilmesi amaciyla Beck ve ark. olusturdugu BDO
kullanilmistir (21). Hisli ve ark. tarafindan Tirkce
gecerlilik ve glvenirliligi yapilmis olan ve depresyonda
gorilen vejetatif, duygusal, bilissel ve motivasyonel
belirtileri 6lcen bu &lcegin amaci depresyon tanisi
koymak degil depresyon derecesinin sayisal karsiligi
elde edebilmektir (12). Yirmi bir sorudan olusan bu
Olcekte her soru depresyona 0zgli bir davranissal
orlntiyl belirlemekte olup azdan ¢oga (0 puan-3 puan)
dogru giden dort secenekli degerlendirme climlelerini
icermektedir. Olcekten alinabilecek toplam puan 0-63
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puan (0-9 puan=Minimal Depresyon, 10-16 puan= Hafif
Depresyon, 17-29 puan= Orta Depresyon, 30 puan ve
Uzeri= Siddetli Depresyon) arasinda degismekte olup
kesme puani 17 olarak belirlenmistir.

Calismanin istatistiksel analiz asamasinda ortalama
karsilasirma testleri ve lojistik regresyon analizleri
yapiimistir. Elde edilen degiskenlerin normal dagilim
varsayimina uygunluk testi igcin Shapiro-Wilk testi
sonuglari incelenmistir.  Normal dagilima uygun
olmayan iki gruplu karsilastirmalar icin Mann Whitney
U testi, ikiden fazla gruplu karsilastirmalar igin Kruskal-
Wallis testi kullanilmistir.  Coklu karsilastirmalarda
ise Bonferroni dlzeltmeli Dann testi kullanilmistir.
Galismada uyku kalitesi ve uyku suresi degiskenlerinin
gruplarini etkileyen faktorleri belirlemek icin lojistik
regresyon analiz uygulanmistir. istatistiksel hipotez
testlerin degerlendiriimesinde hata payl %5 olarak
alinmistir. Hipotez testlerine dair bulgular ise IBM
SPSS 26 (IBM Corp. Released 2019. IBM SPSS Statistics
for Windows, Version 26.0. Armonk, NY: IBM Corp.)
programi kullanilarak elde edilmistir.

BULGULAR

Tablo 1'de arastirmaya dahil olan 6grencilerin genel
ozelliklerinin  uyku kaliteleri ve wuyku sirelerine
gore karsilastirma sonuglari verilmistir. Sonuclara
bakildiginda aksam 6glinlinden sonra besin tiketim
ve sigara kullanim durumlari ile PUKi puanlari
arasinda istatistiksel olarak anlamli bir farklilik oldugu
goralirken bu farkhhklar incelendiginde aksam
O6guninden sonra besin tiketmeyenlerin besin tiketen
ve bazen tiketen gruplara gore, sigara kullanmayan
Ogrencilerin ise sosyal igici olan 0©grencilere gore
istatistiksel olarak anlamli duzeyde daha iyi uyku
kalitesine sahip olduklari belirlenmistir (p<0,05).
Ayrica arastirmaya katilan égrencilerin BDO puani ve
PUKI puanlari arasinda da istatistiksel olarak anlamli
bir farklihgin oldugu ve BDO puanina gore depresyon
riski olan &grencilerin olmayanlara gére daha kotu
uyku kalitesine sahip olduklari bulunmustur (p<0,05).
Ayrica uyku siresi kisa olan 6grencilerin daha kot
uyku kalitesine sahip oldugu da saptanmistir (p<0,05).
Yine ayni tabloda 6grencilerin cinsiyet, yasanilan yer,
sigara ve alkol kullanim durumlari ile uyku sireleri
arasinda istatistiksel olarak anlamli bir farkhlik
bulunmaktadir (p<0,05). Bu farkliliklar incelendiginde
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erkeklerin uyku strelerinin kadinlara goére, 6grenci
evi ve Ogrenci yurdunda yasayan oOgrencilerin aile
yaninda yasayan &grencilere gore, alkol kullanmayan
ogrencilerin kullanan 6grencilere gére uyku sirelerinin
anlaml dizeyde daha diisik oldugu (p<0,05), sigara
kullanmayan 06grencilerin ise uyku sirelerinin sosyal
icici olan 6grencilere gore anlamh diizeyde daha fazla
oldugu gorilmektedir (p<0,05) (Tablo 1).

Tablo 2’ye bakildiginda uyku kalitesi iyi ve kot
olan o&grencilerin viicut agirliklarinin ortalamalari
arasinda istatistiksel olarak anlamli bir farkhlik oldugu
gorulmektedir. Farkhliklar incelendiginde uyku kalitesi
iyi olan 6grencilerin vicut agirliklarinin, uyku kalitesi
kot olan 6grencilere gore anlamli diizeyde daha dislik
oldugu bulunmustur (p<0,05). Yine ayni tabloda kotu
uyku kalitesine sahip ve bel cevresi olgctimleri riskli
dizeyde olanerkek 6grencilerin bel gcevresidlglimlerinin
iyi uyku kalitesine sahip olanlara gore istatistiksel olarak
daha fazla oldugu gorilmektedir (p<0,05). Ayrica iyi
uyku kalitesine sahip olan 6grencilerden bel boy orani
riskli dizeyde olanlarin bel boy oranlarinin ve PAL
degerlerinin kot uyku kalitesine sahip olanlara gore
istatistiksel olarak anlamli diizeyde daha yiksek oldugu
gorulmektedir (p<0,05). Calismaya katilan 6grenciler
uyku siresine gore degerlendirildiginde ise uyku stiresi
kisa olan 6grencilerin vicut agirliklarinin normal ve
uzun silre uyuyanlara gore istatistiksel olarak anlaml
dizeyde daha yiiksek oldugu gorilmektedir (p<0,05).
Tablo 4’te uyku kalitesi ve uyku siresi degiskenlerine
ait lojistik regresyon sonuglari verilmistir. Tabloya goére
bel cevresi, bel boy oraninin uyku kalitesi lizerinde
istatistiksel olarak anlamli bir etkiye sahip olmadigl
bulunurken, vicut agirhgr ve uyku siiresinin uyku
kalitesi lizerinde istatistiksel olarak anlamli bir etkiye
sahip oldugu bulunmustur (p<0,05). Bulgulara gore
vicut agirligr bir birim arttiginda, uyku kalitesinin iyi
olma diizeyinin %3,6 oraninda azaldigi saptanirken,
uyku suiresi normal/uzun olan 6grencilerin, kisa olan
Ogrencilere gore uyku kalitesinin iyi olma diizeyinin
%78,8 oraninda daha az oldugu saptanmistir. Yine ayni
tabloda uyku siresine ait lojistik regresyon sonuglari
da verilmis olup vicut agirhg degiskeninin uyku siresi
lizerinde istatistiksel olarak anlamli bir etkiye sahip
oldugu gorulmektedir (p<0,05). Bulgulara gore viicut
agirhgr bir birim artbiginda, uyku siresinin normal/
uzun olma dizeyinin %2,2 oraninda azalmakta oldugu
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Tablo 1. Ogrencilerin genel dzelliklerine gére PUKI puani ve uyku siiresi ortalamalari

PUKI Uyku Siiresi
+SS p 1SS p
Yas (yil)
19-29 7,3£2,5 7,217
0,175 0,672
30-39 6,0+2,2 7,1+0,8
Cinsiyet
Erkek 7,442,6 6,9+1,7
0,311 0,003Y
Kadin 7,1£2,5 7,5%£1,5
Yasadiginiz yer
Ogrenci evi® 7,7£2,6 6,6+1,9
— - 0,006""
Ogrenci yurdu® 7,8+2,3 0,315 6,5+2,2
(a-c, b-c)
Aile yani© 7,0+2,5 7,5+1,4
Aksam 6gliniinden sonra besin tiiketiyor mu
Evet® 7,442,4 7,2+1,6
0,018
Hayir® 5,8+2,6 7,4+2,0 0,502
(a-b, b-c)
Bazen® 7,61£2,7 7,2+1,5
Kafein tiiketim durumu
Evet 7,1+2,5 7,3%1,6
0,296 0,477
Hayir 7,8+2,8 6,8+1,7
Sigara kullanim durumu
Kullaniyor® 9,0+1,8 6,5+1,0
0,002%W 0,028 W
Kullanmiyor® 6,812,4 7,5%1,5
(b-c) (b-c)
Sosyal igiciyim® 7,9+2,6 6,8+1,8
Alkol kullanim durumu
Kullaniyor® 7,8+2,5 7,5+1,7
0,047V
Kullanmiyor® 6,943,1 0,206 6,8+1,8 (a-b)
a-
Sosyal igiciyim® 7,4+2,2 7,1+1,4
Beck Depresyon Olgegi
Depresyon riski var (<17) 6,9+2,4 7,2+¢1,7
<0,001Y 0,482
Depresyon riski yok (>17) 8,942,5 7,1+1,4
Uyku kalitesi
iyi (<5) 3,420,8 8,1+1,2
<0,001" <0,001Y
K&t (25) 7,942,1 7,1%1,7
Uyku siiresi (saat)
Kisa (<72) 8,5+2,4 5,2+1,3
<0,001*W <0,001%™
Normal (7-8%) 7,1%2,3 7,4+0,6
(a-b, b-c, a-c) (a-b, a-c, b-c)
Uzun (>89 5,842,5 9,4+0,8

PUKI: Pittsburgh Uyku Kalite Olcegi, U: Mann Whitney-U test KW: Kruskal Wallis testi p: anlamlilik degeri
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Tablo 2. Ogrencilerin uyku kalite ve siirelerine gére antropometrik dlciimleri

lyi Uyku Kalitesi Olanlar Kotu Uyku Kalitesi Olanlar Kisa Stire Uyuyanlar Normal ve Uzun Siire Uyuyanlar
(<5) (n=30) (25) (n=170) (< 7 saat) (n=52) (27 saat) (n=148)
5§ 5§ p 1SS 1SS p
Antropometrik Slgiimler
Viicut agirhig (kg) 66,4+16,5 73,3%£17,0 0,018 71,8+16,9 65,9+16,4 0,017
BKi (kg/m?) 23,9+4,3 23,6+12,7 0,163 23,6%3,8 23,7+13,6 0,088
Bel cevresi (cm) 81,8+11,1 78,9+13,7 0,140 82,0+13,8 78,4+13,0 0,092
Erkekler
Normal (<94) 83,5+7,5 80,2+10,2 0,333 82,1+7,3 79,9+10,8 0,416
Riskli (94-101) 94,3%0,6 97,8+2,7 0,031" 96,7+3,0 97,4+2,8 0,689
Yiiksek riskli (2102) 106,0 112,548,3 1,000 113,0£10,5 111,247,6 0,905
Kadinlar
Normal (<88) 70,1+4,9 69,214,8 0,706 68,7%5,6 69,4%4,6 0,727
Riskli (80-87) 84,0£3,6 82,7+2,8 0,600 - 83,0£2,9 -
Yiksek riskli (288) 100,0 95,1%8,5 0,667 98,0+12,7 95,0+7,6 1,000
Bel kalga orani 0,8+0,1 0,8+0,1 0,315 0,8+0,0 0,8+0,1 0,059
Erkekler
Normal (<0,90) 0,8+0,1 0,8+0,1 0,799 0,8+0,2 0,8+0,1 0,431
Riskli (=0,90) 0,9+0,0 0,9+0,2 0,226 0,9+0,1 0,9+0,2 1,000
Kadinlar
Normal (<0,85) 0,8+0,1 0,7+0,1 0,075 0,7+0,1 0,8+0,1 0,096
Riskli (20,85) 0,9 0,9+0,0 1,000 0,90,0 0,90,1 0,099
Bel boy orani 0,5+0,2 0,5+,0,1 0,137 0,5+0,2 0,5+0,1 0,146
Normal (<0,5) 0,4%0,1 0,4+0,1 0,793 0,4+0,1 0,4+0,1 0,413
Riskli (0,5-0,6) 0,60,1 0,54,0,1 0,030Y 0,50,1 0,610,0 0,164
PAL degeri 1,8+0,4 1,74#0,3 0,011 1,8+0,4 1,8+0,3 0,356

U: Mann Whitney-U test PAL: fiziksel aktivite katsayilari p: anlamlilik degeri

Tablo 3. Ogrencilerin uyku kalite ve siirelerine gére giinliik ortalama enerji degerleri ve makro besin égelerini
karsilama durumlari

lyi Uyku Kalitesi Olanlar | Kétii Uyku Kalitesi Olanlar Kisa Siire Uyuyanlar Normal ve Uzun Siire Uyuyanlar
(<5) (n=30) (=5) (n=170) (< 7 saat) (n=52) (27 saat) (n=148)
1SS +5S p +SS 1SS p

Enerji ve besin 6geleri

Enerji (kcal) 1631,6+574,9 1696,6+522,9 0,811 1692,2+432,7 1684,9+£561,6 0,703
CHO (g) 180,2+77,4 184,3+74,9 0,929 193,0468,8 180,3+77,1 0106
CHO (%) 45,9+12,6 44,1+10,1 0,653 46,4+11,8 43,7+10,0 0,120
Protein (g) 65,2+25,2 70,7428,6 0,541 69,3+27,1 69,9428,6 0,891
Protein (%) 16,614,7 17,4455 0,484 16,9+4,9 17,4456 0,853
Yag (g) 68,1+28,9 72,5%27,7 0,847 69,3+27,4 72,7+28,1 0,496
Yag (%) 36,7+12,2 38,349,5 0,880 36,7+11,4 38,549,4 0,264

CHO: Karbonhidrat p: anlamlilik degeri



OZPAK AKKUS ve ark.
Uyku kalitesi, depresyon ve obezite

Bozok Tip Derg 2023;13(3):26-35
Bozok Med J 2023;13(3):26-35

Tablo 4. Uyku kalitesi ve sliresi degiskenlerine ait lojistik regresyon modelinin sonuglari

Uyku Kalitesi OR Wald p %95 OR Giiven Aralig

Alt Sinir Ust Sinir
Katsayi
Viicut agirhigi 0,964 5,152 0,023 0,933 0,995
Bel boy orani (Ref=normal)
Bel boy orani (riskli) 0,726 0,272 0,602 0,218 2,421
Bel boy orani (yiksek risk) 1,930 0,204 0,652 0,111 33,585
Bel gevresi (Ref= normal)
Bel gevresi (riskli) 1,175 0,060 0,807 0,323 4,268
Bel cevresi (ylksek risk) 3,269 1,382 0,240 0,454 23,552
Uyku slresi (Ref=Kisa)
Uyku stiresi (Normal/Uzun) 0,212 5,501 0,019 0,058 0,775
Sabit terim 251,790 18,864 <0,001
Uyku Siiresi OR Wald p %95 OR Giiven Araligi

Alt Simir Ust Sinir
Katsayi
Vicut agirhigi 0,978 4,835 0,028 0,958 0,998
Bel kalga orani 1,477 0,407 0,524 0,445 4,902
PAL degeri 0,512 1,906 0,167 0,198 1,325
Sabit terim 42,853 10,989 <0,001

OR: Odds orani

saptanmistir. Uyku kalitesinin ve uyku sdresinin bagimh
degisken olarak alindigl lojistik regresyon modelinin
Nagelkerke R2 degerleri sirasiyla 0,127 ve 0,050'dir,
bu degerler 0'dan olduk¢a uzaktir. Bu modellerin
dogru siniflama oranlari ise sirasiyla %85,5 ve %74
diizeylerindedir ve bu oranlar oldukga yuksektir.

TARTISMA

Universite  dénemi  ogrencilerin ileriye  y&nelik
bireysel aligkanliklarinin yerlestigi kritik bir donemdir.
Toros Universitesi Saghk Bilimleri Fakiiltesinde
okuyan o6grencilerde uyku, beslenme durumu ve
depresyon arasindaki iliskiyi belirlemek amaciyla
yapilan bu arastirma Universite 6grencilerinde koti
uyku kalitesinin depresyon durumu ile genel ve
santral obezite agisindan risk faktorleri olabilecegini
gostermektedir.

Uyku kalitesini etkileyen en 6dnemli faktorlerin basinda
demografik faktorler gelmektedir; yas ise bu faktorlerin
en onemli unsurlarindan birini olusturmaktadir.

Yas almaya bagh olarak bireylerde uykunun siresi,
derinligi ve verimi azalirken; gece uyanik kalma siresi
ve uykudan uyanma sikligi artis gostermektedir
(22). Bu konuda yapilan bir meta-analizde eriskin
bireylerde vyasla birlikte uyku gecikmesinin arttigi,
REM uyku yizdesinin ise azaldigi gosterilmektedir
(23). Bu calismada ise yas ile uyku kalitesi arasindaki
iliski degerlendirildiginde anlamli olarak bir iliski
bulunamamistir (p>0,05) (Tablo 1). Bunun nedeninin
¢alismaya katilan 6grencilerin yas araliginin ¢ok genis
olmamasindan kaynakli oldugu dusinilmektedir.
Fiziksel aktivite uyku kalitesini iyilestirmek icin en umut
verici alternatiflerden biri olarak gosterilmektedir.
Bu iliskinin nedenleri ise yapilan dizenli fiziksel
aktivitedeki artisin viicut agirligi ile kronik hastaliklarin
temeli olan inflamasyondaki azalma ve psikolojik iyilik
halindeki artis olarak gosterilmektedir (24). Yakin
tarihli bir meta-analizde fiziksel aktivitenin uyku kalitesi
ve sliresi Uzerindeki etkilerini kiyaslamak icin bireylerin
yaptigi egzersiz akut (bir ginlik) ve dizenli (bir hafta
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veya daha fazla) olarak gruplandirmis ve sonucta her
iki egzersiz tlrinin de uykuya dalma siresini kisaltip,
uykuda gegirilen siire ve kaliteyi arttirdigi belirlenmistir
(25). Literatiri destekler nitelikte bu ¢alismada da iyi
uyku kalitesine sahip olan 6grencilerin PAL degerlerinin
kott uyku kalitesine sahip olanlara gore daha yliksek
oldugu bulunmustur (p<0,05) (Tablo 2).

Sigara ve alkol tuketimi, uyku kalitesini ve siresini
olumsuz yonde etkileyebilmektedir. Sigara tiiketimi
solunum vyollarinda olumsuz fonksiyonlara neden
olarak uyku apnesi ve artan uyku gecikmesiyle birlikte
uyku kalitesini bozmaktadir. Alkoliin ise uyku kalitesi
Uzerindeki olumsuz etkileri alkoliin uyku reglilasyonu
ile iliskili GABAerjik sistemler Uzerindeki akut etkileri
ve dopamin gibi nérotransmiterler tzerindeki etkileri
ile iliskili olabilmektedir (26). Yapilan bir arastirmaya
gore, sigara ve alkol kullanan tniversite 6grencilerinin,
kullanmayanlara gore daha kotl uyku kalitesine sahip
olduklari ve derste uyuklama oraninin ise daha yiksek
oldugu bildirilmistir (27). Bu c¢alismada da sigara
kullanmayan 6grencilerin sosyal igici olan 6grencilere
gore daha iyi uyku kalitesine sahip olduklari bulunurken
(p<0,05), alkol kullanmayan 6grencilerin de kullanan
ogrencilere gore daha kisa uyku siiresine sahip olduklari
bulunmustur (p>0,05) (Tablo 1). Bu sonuglar literatiri
destekler niteliktedir.

Uyku bozukluklari ve depresyon mental saghk temeli
Gzerinden genellikle iliskilendirilmektedir. Depresyon
gibi duygudurum bozukluklarina sikhkla uyku gtglikleri
eslik edebildigi gibi tam tersi bir durumda s6z konusu
olabilmektedir (8). Bu karsilikli iliskiye istinaden
yapilan gozlemsel bir ¢alismada uykusuzlugu olan
bireylerin klinik olarak anlamli diizeyde depresyon
tanisi alma olasiliginin uykusuz olmayanlara gore 10
kat daha fazla oldugu bulunmustur (28). Midahale
calismalariniiceren bir meta-analizde ise uyku kalitesini
iyilestirmenin depresyon, kaygi ve stres dizeylerini
azalthgr ortaya koyulmustur (29). Bu calismada ise
literatiire uyumlu olacak sekilde BDO puanina goére
depresyon riski olan 6grencilerin olmayanlara gore
daha kotl uyku kalitesine sahip olduklari saptanmistir
(p<0,05) (Tablo1).

Akut uyku kisitlamalarindan sonra o6zellikle toplam
enerji, toplam yag ve doymus yag alimindaki artislar
ile birlikte karbonhidrat ve protein agisindan zengin
gece atistirmalarinin sikhgr artmaktadir ve bu durumda
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uyku kalitesini olumsuz yonde etkileyebilmektedir (30).
Yaslari 20-79 arasinda degisen ve yliksek katihm igeren
bir calismada bireylerin uyku siiresi ile makro besin
ogesi alimlari arasindaki iliski incelenmis ve kisa uyku
siresine sahip olan bireylerde gilinlik alinan protein
miktarinin normal ve uzun slire uyuyan bireylere gore
anlaml diizeyde daha distk oldugu saptanmistir. Yine
ayni ¢alismada kisa uyku siresine sahip olan erkek
bireylerin tikettikleri yag miktari ile kadin bireylerin
ginlik tlkettikleri karbonhidrat miktarinin da diger
gruplara gére anlamli dizeyde daha yliksek oldugu
bulunmustur (31). Yakin tarihte yapilan baska bir
calismada ise glnlik alinan yag miktarindaki artisla
beraber bireylerin halsizlik/yorgunluk durumunun
arttigi  ve toplam uyku siresinde azalmalarin
oldugu bulunurken, tiketilen yag miktarinin uyku
ve uyaniklik slrecini kontrol eden Leptin ve Ghrelin
hormonu seviyelerinde de degisikliklere yol actigi da
bulunmustur. Bu sonuglara istinaden ayni ¢alismada
aksam saatlerinde tiiketilen besinlerin yag miktarinin
sinirlandirimasiyla da uyku kalitesinin arttirilabilecegi
de belirlenmistir (32). Mevcut olan bu ¢alismada da
aksam 0Ogilninden sonra besin tiketen 6grencilerin
tiketmeyenlere gore koti uyku kalitesine sahip oldugu
bulunurken (p<0,05), aile yaninda yasayan 6grencilerin,
Ogrenci evi ve Ogrenci yurdunda yasayanlara gore
daha uzun uyku siiresine sahip olduklari bulunmustur
(p<0,05) (Tablo 1). Cikan bu sonuglar saglikli beslenme
konusunda daha avantajli olan ailelerinin yaninda
yasayan Ogrencilerin daha iyi uyku kalitesine sahip
olmasi ile de desteklenmektedir (33).

Kisa slreli uyku ve uyku kalitesinin bozulmasi hem
istah  metabolizmasini  dizenleyen  hormonlar
araciligiyla beynin aghk ve tokluk mekanizmasini aghk
yonine kaydirarak hem de enerji ve karbonhidrat
acisindan zengin atishirmaliklara zaman olusturarak
enerji alimini artirmakta ve uzun donemde diizensiz
yeme aliskanligi olusturarak da daha yiiksek BKi ve
santral obezite belirtegleriyle iliskilendiriimektedir
(34). Yapilan calismalar sirekli artan vicut agirhg
artisi ile azalan uyku siresinin arasinda bir iliski
oldugunu gostermektedir (35,36). Spiegel ve ark.
kisa vadeli uyku kisitlanmasinin Leptin ve Ghrelin gibi
istah metabolizmasinda 6nemli bazi hormonlarin
degisimini de beraberinde getirdigini gostermistir (37).
Yapilan baska bir calismaya gore ise uyku siiresindeki
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her 1 saatlik azalmanin obezite riskinde %24’lik artisa
neden oldugu saptanmistir (35). Gupta ve ark. yapmis
olduklar bir calismada da bireylerin BKi degerleri
arttikga uyku kalitelerinin azaldigi bulunmustur (34). Bu
calismalarin aksine Turkozi ve Aksoydan’in Gniversite
ogrencileri ile yapmis olduklari bir calismada ise farkh
uyku slresi ve uyku kalitesine sahip 0Ogrencilerin
antropometrik olglimleri arasinda anlamli bir fark
bulunamamistir (36). Mevcut olan galismada da koétu
uyku kalitesine sahip olan 6grencilerin viicut agirhklari
uyku kalitesi iyi olan 6grencilere gére anlamh diizeyde
daha fazla oldugu bulunurken (p<0,05) (Tablo 2), viicut
agirligindaki bir birimlik artisin uyku kalitesinin iyi olma
dlzeyini %3,6 oraninda azalthg saptanmistir (p<0,05)
(Tablo 4). Genel obezite belirteci olan beden kitle
indeksinden ziyade santral obeziteyi belirleyen ve daha
hassas bir obezite belirteci olan bel cevresi élglimlerine
yonelik degerlendirmelerde ise normal siire uyuyan
bireylere kiyasla kisa slire uyuyan bireylerin daha ytksek
BKi ile bel gevresine sahip oldugu bulunmustur (38).
Bu calismanin aksine ispanya’da yapilan bir ¢alismada
ise uyku kalitesi ile bel cevresi 6l¢imleri arasinda
istatistiksel olarak anlamli bir iliski bulunmamistir,
bunun nedeni ise c¢alismanin popilasyonunun yasli
bireylerden olusmasi olarak gosterilmistir (39). Bu
¢alismada da koétu uyku kalitesine sahip ve bel gevresi
Olgimleri riskli duzeyde olan erkek bireylerin bel
cevresi Olciimlerinin iyi uyku kalitesine sahip olanlara
gore istatistiksel olarak anlamli diizeyde daha yiksek
oldugu gorilmektedir (p<0,05) (Tablo 2). Bu sonuglar
literatiir ile uyum gostermektedir.

Bu g¢alismanin birkag kisitlamasi bulunmaktadir.
Bunlardan ilki calisma kesitsel bir tasarima sahip
oldugu icin genellemeye imkan vermemektedir. Bir
diger kisitlihk ise antropometrik Olgimler disinda
uyku verileri dahil olmak tzere tim bilgilerin kisisel
bildirime dayali olmasidir. Son olarak da uyku latansi
bilinerek uyku siiresinin degerlendirmesi daha objektif
bir degerlendirme saglayacaktr.

SONUC

Universite &grencilerinde uyku, mental saglik ve
beslenme karsilikli olarak birbirini etkileyebilen ve insan
hayati icin elzem ihtiyaglar arasindadir. Bu slireglerin
kontroli es zamanli gergeklestirilemediginden istahi
olumsuz yonde etkileyebilen farkli hormonal siiregler
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on plana cikarak bireyler obeziteye ve ilintili oldugu
kronik hastaliklara yoénelebilmektedir. Bu yuzden
mental saghgi, uyku suresi ve kalitesini iyilestirmeye
yonelik alaninda uzman kisiler tarafindan gerekli
koruyucu girisimlerin uygulanmasinin bu konunun
¢ozimunde etkili olabilecegi distuntlmektedir. Bu
calismada kotu uyku kalitesine ve kisa uyku siresine
sahip olan uUniversite 6grencilerinin obezite agisindan
riskte olduklari gérilmektedir. Bu konuda bir beslenme
uzmani tarafindan Ogrencilere 6zellikle ideal vicut
agirhklarinaulasmalarive buagirliklarikorumalari, 6gin
dizenleri, gece yeme aliskanligi ve kafein gibi uyarici
besinlerin tiketimi basta olmak Uizere saglikl beslenme
egitimi verilmesinin bir diger koruyucu uygulama ve
tedavi edici girisim olacagi diisiiniilmektedir. ilerleyen
yillarda (niversite 06grencilerinde uyku, depresyon
ve obezite arasindaki iliskilerin daha net ortaya
koyulabilmesi icin genis katihmin saglandigi, uyku ve
depresyonileilgili verilerin nicel olarak degerlendirildigi
¢alismalarin yapilmasina ihtiyag duyulmaktadir.
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Bu ¢alisma icin finansal destek alinmamistir. Calismaya
katilan Ogrencilere tesekkir ederiz. Yazarlar arasinda
herhangi bir ¢cikar catismasi bulunmadigi beyan ederler.
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ORIGINAL ARTICLE

EVALUATION OF THE RESULTS OF HEMATOLOGICAL
PARAMETERS OF PATIENTS WITH GASTRIC CANCER

Mide Kanserli Hastalarin Hematolojik Parametre Sonuglarinin
Degerlendirilmesi

Mehmet Ali GUL', Duygu TOZCU?, Nezahat KURT?, Mustafa CAPRAZ*

ABSTRACT

Objective: Gastric cancer is a major health concern which fourth leading cause of cancer death and fifth
most common cancer. It has difficulties such as having a poor prognosis and diagnoses at an advanced
stage. There are studies to find prognostic indicators that are easily and less invasively obtained in gastric
cancer and hematological tests are one of them. In this study, we aimed to investigate the relation between
hematological test and gastric cancer.

Material and Methods: 48 patients diagnosed with gastric cancer and 45 healthy adults in the control group
were examined prospectively. All participants' demographic data and laboratory results were obtained from
the hospital database and recorded.

Results: In the gastric cancer group compared to the healthy control group, while red blood cells (RBC),
hemoglobin (HGB), hematocrit (HCT), mean cell hemoglobin concentration (MCHC), platelet distribution
width (PDW), lymphocyte (LYM), eosinophil (EO) values were statistically lower, mean corpuscular hemoglo-
bin (MCH), red cell distribution width-standard deviation, red cell distribution width-coefficient of variation
(RDW-CV), nucleated red blood cells (NRBC), neutrophil lymphocyte ratio (NLR), platelet lymphocyte ratio
(PLR) and monocyte lymphocyte ratio (MLR) values were observed statistically higher (p<0.05). RBC, HGB,
HCT, LYM, RDW-SD, RDW-CV, NLR, PLR, and MLR exhibited considerably higher area under the curve (AUC)
values in the receiver operating characteristic (ROC) analysis of these parameters (p<0.001).

Conclusion: RBC, HGB, HCT, LYM, RDW-SD, RDW-CV, NLR, PLR, and MLR levels can be used as a supportive
test to eliminate endoscopic delays in gastric cancer diagnosis.

Keywords: Stomach; Adenocarcinoma; Laparoscopic Gastrectomy; Blood Cell Count

OZET

Amag: Mide kanseri, kansere bagh 6limlerde dordiincii ve en sik gorilen kanserlerde besinci sirada yer alan
o6nemli bir saglik sorunudur. Prognozun kot olmasi ve ileri evrede tani konmasi gibi glglikleri vardir. Mide
kanserinde kolay ve daha az invaziv olarak elde edilen prognostik gostergeleri bulmaya yonelik galismalar
vardir ve hematolojik testler bunlardan biridir. Bu ¢alismada hematolojik test sonuglari ile mide kanseri
arasindaki iligkiyi aragtirmayi amagladik.

Gereg ve Yontemler: Bu ¢alismada mide kanseri tanisi almis 48 hasta ve kontrol grubunda yer alan 45 saghkh
yetiskin retrospektif olarak incelendi. Tum katihmcilarin demografik verileri ve laboratuvar sonuglari hastane
veri tabanindan elde edildi ve kaydedildi.

Bulgular: Mide kanserli grupta saglkli kontrol grubuna gore; kirmizi kan hicreleri (RBC), hemoglobin (HGB),
hematokrit (HCT), ortalama hiicre hemoglobin konsantrasyonu (MCHC), trombosit dagilim genisligi (PDW),
lenfosit (LYM), eozinofil (EO) degerleri istatistiksel olarak daha diisiiktii, ortalama eritrosit hemoglobin
(MCH), kirmizi hiicre dagihm genisligi-standart sapma, kirmizi hiicre dagilim genislik-varyasyon katsayisi
(RDW-CV), gekirdekli kirmizi kan hticreleri ( NRBC), nétrofil lenfosit orani (NLR), trombosit lenfosit orani
(PLR) ve monosit lenfosit orani (MLR) degerlerinin istatistiksel olarak daha yuksek oldugu gozlendi (p<0,05).
RBC, HGB, HCT, LYM, RDW-SD, RDW-CV, NLR, PLR ve MLR, bu parametrelerin alici galisma karakteristigi (ROC)
analizinde oldukga yiiksek egri alti alan (AUC) degerleri sergiledi (p<0,001).

Sonug: RBC, HGB, Hct, LYM, RDW-SD, RDW-CV, NLR, PLR ve MLR seviyeleri mide kanseri tanisinda endosko-
pik gecikmeleri ortadan kaldirmak icin destekleyici test olarak kullanilabilir.

Anahtar Kelimeler: Mide; Adenokarsinom; Laparoskopik Gastrektomi; Kan Hiicre Sayimi
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INTRODUCTION

Gastric cancer (GC) is one of the most common type
of cancer and is an aggressive disease which is front
row cause of cancer-related death (1-2). While the
incidence of GC decreases due to some factors such as
early diagnosis, healthy life and reduced incidence of
disease-causing bacteria, but still there is an increase
in mortality rates and incidence of the disease in some
geographies (3). GC development affected by both
genetic and environmental factors (4). Various genetic
changes such as mutations at the cytogenetic level in
the somatic cell or loss of function of the DNA mismatch
repair system in some types of GC have been shown in
the occurrence of the disease (5-7). Environmental and
nutritional factors play a role in the development of
the disease. Consumption of salty and salt-preserved
foods, nitrates or pickled foods have been associated
with an increased risk of developing stomach cancer
(8-9). Content of the diet, eating habits and smoking
can increase the risk of disease (9-10). The early stages
of the disease may be asymptomatic or have minimal
symptoms, so the disease is difficult to diagnose and
constantly diagnosed at an advanced stage (11).
Currently, the gold standard method for detecting
GC is upper endoscopy with tissue biopsy. However,
these methods have disadvantages such as being
invasive, costly and time-consuming. Therefore,
rapid, economical, non-invasive method researches
continue. Studies on genetic, biochemical and
hematological parameters that have the potential
to one of the biomarkers on blood, urine, saliva and
gastric juice are in progress. However, although some
results are very promising, further studies with larger
sample sizes with larger numbers of healthy patients
are needed (12-14). The prognostic significance of
some hematology test results, such as leukocyte and
platelet count, and mean platelet volume, has been
demonstrated in various malignancies (15-16). We
aimed to investigate the status of hematological tests in
evaluating hematological changes associated with GC,
as well as other medical tests and imaging modalities,
regarding the diagnosis or treatment of GC.

MATERIAL AND METHODS
This study was based on retrospective analysis of 48
patients diagnosed with GC and 45 healthy adults.

Bozok Tip Derg 2023;13(3):36-42
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A patient group was formed from individuals who
underwent curative laparoscopic (assisted) gastrectomy
and diagnosed with gastric adenocarcinoma in
Sabuncuoglu Serefeddin Training and Research Hospital
between January 2021 and January 2023. An informed
consent form was obtained from the individuals before
the laparoscopic (assisted) gastrectomy procedure. For
both groups, individuals with chronic diseases, ongoing
infections, diabetes mellitus, autoimmune disease,
under the age of 18, and blood transfusions were
excluded. Amasya University Rectorate Non-Invasive
Clinical Research Ethics Committee (Jan 2023 Number
of Meeting 02 Decision Number 2023/05).

Laboratory values of white blood cell (WBC), red blood
cells (RBC), hemoglobin (HGB), hematocrit (HCT),
mean cell hemoglobin concentration (MCHC), red
cell distribution width (RDW), platelet (PLT), red cell
distribution width-standard deviation (RDW-SD), red
cell distribution width-coefficient of variation (RDW-
CV), platelet distribution width (PDW), mean platelet
volume (MPV), plateletcrit (PCT), nucleated red blood
cells (NRBC#), nucleated red blood cells (NRBC),
neutrophil (NEUT#), lymphocyte (LYMPH#), monocyte
(MONO#), eosinophil (EO #), basophil (BASO#), LYMP,
MONO, NEUT, EO and BASO measured in Sysmex
XN-1000 analyzer and demographics and data were
extracted from the hospital database records.

SPSS 21 (IBM Corp. Released 2012. IBM SPSS Statistics
for Windows, Version 21.0. Armonk, NY: IBM Corp.)
software was used for statistical analysis of data.
First of all, Kolmogorov-Smirnov test was used to
determine the data distribution, and Independent
Samples t-test was used for pairwise comparison of
parametric tests for data showing normal distribution
according to this test, and Mann Whitney-U test, which
is one of the nonparametric tests, was used for data
that did not show normal distribution. Evaluating the
discrimination of these analyzes between the patient
group and the healthy group was evaluated with the
Receiver Operating Characteristic (ROC) test. p<0.05
was considered statistically significant.

RESULTS

Demographic data of the patient and control groups
included in the study are given in Table 1. Accordingly,
there was no difference between the mean age of the
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Table 1. Demographic data of Control and Patient Groups
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Control (n=45)

Patient (n=48)

Age (year) 62.22+11.85

65.812+9.55

Gender (Woman/Man) 9/39

11/34

Table 2. Levels of Hematological Values in Control and Patient Groups

Control (n=45) Patient (n=48) p values
RBC (x10°) 4.786+0.542 3.948+0.669 .000
WBC (x103) 7.054+1.085 8.157+4.470 .863
PLT (x10°) 227.555+46.256 206.062+91.826 .162
HGB (g/dL) 14.000+1.498 11.320+ 2.058 .000
HCT 37.866+2.0108 35.025+5.781 .000
NEU (x10%) 3.948+0.867 5.945+4.352 .056
MCH 29.226%1.850 28.816+2.900 442
MCHC 33.091+1.233 32.054+2.186 .007
RDW-CV 13.444+1.092 16.477+4.176 .000
RDW-SD 42.264+2.650 53.904+14.25 .000
NRBC 0.000+0.002 0.014+0.040 .000
PDW 12.306%2.233 11.172+2.553 .005
PCT 0.235+0.052 0.212+0.068 .030
LYMPH (x10%) 2.279+0.657 1.227+0.769 .000
EO (x10%) 0.186+0.186 0.116+0.159 .000
LYM% 32.404+8.080 16.836+10.906 .000
MONO% 8.295+2.067 6.872+4.888 .003
NEUT% 55.917+7.851 69.630+19.532 .000
EOS% 2.400+1.133 1.563+1.743 .000
BASO% 0.544+0.298 0.371£0.321 .006
NLR 1.922+0.878 6.9123+6.773 .000
PLR 108.063+40.191 224.027+174.241 .000
MLR 0.280+0.162 0.567+0.478 .007

red blood cells (RBC), white blood cell (WBC), platelet (PLT), hemoglobin (HGB), hematocrit (HCT), neutrophil (NEUT#), mean cell hemoglobin
(MCH), mean cell hemoglobin concentration (MCHC), red cell distribution width-coefficient of variation (RDW-CV), red cell distribution widt-
h-standard deviation (RDW-SD), nucleated red blood cells (NRBC), platelet distribution width (PDW), plateletcrit (PCT), lymphocyte (LYMPH),
eosinophil (EO), lymphocyte percentile (LYM%), monocyte percentile (MONO%), neutrophil percentile (NEUT%), eosinophil percentile (EOS
%), basophil percentile (BASO%), neutrophil lymphocyte ratio (NLR), platelet lymphocyte ratio (PLR) and monocyte lymphocyte ratio (MLR)

P<0.05 statistically significant

patient group and the mean age of the control group
(p=0.110).

Inthe GC group compared to the healthy control group,
RBC, HGB, HCT, mean cell MCHC, PDW, LYM, EO values
were statistically lower, MCH, RDW-SD, RDW-CV, NRBC,
neutrophil lymphocyte ratio (NLR), platelet lymphocyte

ratio (PLR) and monocyte lymphocyte ratio (MLR)
values were observed statistically higher (p<0.05). On
the other hand, no difference was observed in MCH,
PLT and WBC values between the two groups. (Table 2
presents hematological data.) RBC, HGB, HCT, MCHC,
PDW, PCT, LYM, EO, RDW-SD, RDW-CV, NLR, PLR, and
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Figure 1. ROC analysis curves of hematological data
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Table 3. ROC analysis data for hematological testing
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Figure 2. ROC analysis curves of hematological data
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AUC Std. Error P value Asymptotic 95% Confidence Interval

Lower Bound Upper Bound
RBC .834 .041 .000 752 .915
HGB .862 .040 .000 .784 .941
HCT .854 .040 .000 777 .932
MCHC .663 .056 .007 .554 773
PDW .669 .056 .005 .559 .780
PCT .631 .058 .030 .516 .745
LYMPH .871 .039 .000 794 .947
EO 732 .053 .000 .628 .836
MCH 465 .061 .564 .347 .584
RDW-CV .814 .046 .000 724 .904
RDW-SD .872 .038 .000 797 .947
NRBC# .669 .056 .005 .558 779
NLR .834 .043 .000 .750 919
PLR .783 .047 .000 .691 .876
MLR 778 .050 .000 .679 .876

red blood cells (RBC),hemoglobin (HGB), hematocrit (HCT), mean cell hemoglobin concentration (MCHC), platelet distribution width (PDW),
plateletcrit (PCT), lymphocyte (LYMPH), eosinophil (EO), mean cell hemoglobin (MCH),red cell distribution width-coefficient of variation
(RDW-CV), red cell distribution width-standard deviation (RDW-SD), nucleated red blood cells (NRBC),lymphocyte percentile (LYM%), mono-
cyte percentile (MONO%), neutrophil percentile (NEUT%), eosinophil percentile (EOS %), basophil percentile (BASO%), neutrophil lympho-
cyte ratio (NLR), platelet lymphocyte ratio (PLR) and monocyte lymphocyte ratio (MLR)
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MLR exhibited considerably higher area under the
curve (AUC) values (p<0.001) in the receiver operating
characteristic (ROC) analysis of these parameters.
(Figure 1, Figure 2 and Table 3 show ROC analysis data.)

DISCUSSION

In this study, we examined the whole blood hematology
results of GC patients and healthy individuals. Because
recent studies and new data on GC are needed. Due
to the nature of the disease, it is difficult to diagnose
the disease in the early stages. In addition, current
methods used in diagnosing the disease are expensive
and laborious (14). The tumor microenvironment
is associated with a tumor-associated systemic
state of inflammation, thereby accelerating tumor
progression (17). Although recent studies suggest that
cytokines secreted by inflammatory cells in the tumor
microenvironment affect tumor cell proliferation and
migration, the exact mechanisms are still unknown
(18-19). Some genetic tests, such as the application of
cfDNA use, is difficult to study for early GC detection
due to the low level in early stage of GC and technical
difficulties in its detection (20).

The NLR and PLR are indicator of systemic
inflammation. In line with our results, Fang et. all,
found that the systemic inflammatory markers NLR and
PLR were higher in GC cancer and showed diagnostic
sensitivity (21). Furthermore, they indicate NLR and
PLR were more valuable for the diagnosis of GC than
the traditional tumor markers CEA and CA19-9. Zhao
et al. noted that both preoperative high NLR and PLR
collected from routine blood tests are associated
with poor overall survival, but they emphasized that
only NLR can be an independent prognostic marker
in patients with metastatic GC. Consequently, they
reported that high NLR and PLR levels may contribute
to adverse anti-tumor function (22). Lian et al., showed
that preoperative PLR and NLR levels were significantly
higher in patients with GC than in healthy individuals,
and they stated that they could provide important
diagnostic and prognostic results in patients with
resectable GC (23).

RDW is predictor of inflammation and related with
erythrocyte volume variability and erythrocyte
homeostasis (24). It has been shown RDW associated
with many diseases, and in studies on GC, Wang et

Bozok Tip Derg 2023;13(3):36-42
Bozok Med J 2023;13(3):36-42

al. suggested that high pre-treatment RDW level may
be a negative predictor for cancer prognosis (25).
And parallel with our RDW-CV results, Pietrzyk et all.
showed that GC patients higher mean RDW values
than healthy individuals (26). In cancer-induced
inflammation, the survival of red blood cells is short.
The number of immature red blood cells increases,
resulting in high RDW. Therefore, high RDW is often
seen in GC patients (27).

Aksoy et al. found that HGB, MLR and WBC results were
significantly different in the GC patient group. HGB
and MLR results are consistent with our results, while
WABC results are not. Because according to our data,
there was no significant difference in WBC between
the groups (28). In their study on patients with GC
who received neoadjuvant chemotherapy, Cheng et
al. showed similar results and stated that MLR can
be used as a convenient and inexpensive prognostic
marker (29). Song et al., reported that MLR may be
biomarkers to predict overall survival in patients with
advanced GC (30).

It has been shown that PDW may be effective as
an indicator of inflammation, and there is a close
relationship between PDW, white blood cell count
and serum C-reactive protein level (31). In parallel
with our results, Cheng et al. showed decreased PDW
associated with GC, but Saito et al. showed opposite
to our results increased PDW increases in GC patients.
They explained that this may be due to differences
in diagnosis and different analysis methods chosen
among studies, such as median value cut-off and
optimal cut-off (27-32).

CONCLUSION

In our study, there were limitations such as being
subject to bias, because it was retrospective, and
the small number of patients included in our study.
However, among the findings we obtained regarding
the hematological parameters we examined, the
RBC, HGB, HCT, MCHC, PDW, LYM, EO values were
statistically lower in patients with GC compared to
the control group. The fact that it is higher than the
mean value indicates that endoscopic intervention
can be evaluated as a prognostic marker in the
diagnosis of GC. We believe that our findings will
contribute to further research to be conducted.
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ORIGINAL ARTICLE

THE EFFICACY OF COMPUTED TOMOGRAPHY GUIDED
PERCUTANEOUS CORDOTOMY ON INTRACTABLE PAIN
IN PATIENTS WITH LUNG CANCER

Bilgisayarli Tomografi Esliginde Yapilan Perkiitan Kordotomi
Uygulamasinin Akciger Kanserli Hastalardaki inatgi Agri Uzerine
Etkisi

Ferhat EGE', Mert AKBAS?, Gozde DAGISTAN?

ABSTRACT

Objective: This study was carried out to evaluate the efficacy of Computed tomography (CT) guided percu-
taneous cordotomy(PCC) and postoperative complications in the treatment of intractable pain associated
with lung cancer.

Material and Methods: CT — guided cordotomy was performed on 10 lung cancer patients unresponsive to
medical and interventional pain management methods.

Results: The mean pretreatment and post treatment visual analog pain scale (VAS) scores of the patients
were determined as 10 + 0.0001 and 1.00 * 0.67, respectively. Additionally, the mean pretreatment and
post treatment Karnofsky Performance Scale (KPS) scores of the patients were calculated as 40+ 9.42 and
73%10.59, respectively. Accordingly, there was a statistically significant difference between the pretreat-
ment and post treatment VAS and KPS scores. Furthermore, the mean pretreatment and post treatment
morphine equivalent dose of the patients were found as 860.2+199.8 mg and 220.7+69.08 mg, respectively.
Conclusion: The findings of this study suggest that CT guided PCC is a valuable treatment option for intrac-
table pain problems in patients suffering from lung cancer.

Keywords: CT Guided; Cordotomy; Pain, Cancer

OZET

Amag: Akciger kanserine bagl direngli agri tedavisinde, BT kilavuzlugunda perkiitan kordotominin etkinligini
ve islem sonrasi komplikasyonlari degerlendirmeyi amagcladik.

Gereg ve Yontemler: Medikal ve girisimsel agri tedavi yontemlerine yanit vermeyen 10 akciger kanser has-
taya bilgisayarl tomografi (BT) esliginde kordotomi uygulandi.

Bulgular: Hastalarin tedavi 6ncesi ve tedavi sonrasi gorsel analog agri skalasi (VAS) puan ortalamalari sira-
siyla 10+0,0001 ve 1+0,67 olarak belirlendi. Ayrica hastalarin tedavi 6ncesi ve tedavi sonrasi ortalama Kar-
nofsky Performans Olgegi (KPS) puanlari sirasiyla 40+ 9,42 ve 73+10,59 olarak hesaplandi. Buna gére tedavi
oncesi ve tedavi sonrasi VAS ve KPS skorlari arasinda istatistiksel olarak anlamli fark vardi. Ayrica hastalarin
tedavi 6ncesi ve tedavi sonrasi ortalama morfin esdeger dozlari sirasiyla 860,2+199,8 mg ve 220,7+69,08
mg olarak bulundu.

Sonug: Kordotominin akciger kanserinden muzdarip bazi hastalarda inatgi agri sorunlari igin en iyi ¢6ziim
olduguna inaniyor ve éneriyoruz.

Anahtar Kelimeler: BT Kilavuzlugu,; Kordotomi; Agri; Kanser
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INTRODUCTION

Lung cancer was the second most frequently diagnosed
cancer worldwide in 2020 and the leading cause of
cancer-related deaths. The diagnosis of lung cancer is
usually made in the late stages (1). Pain associated with
lung cancer depends on the localization of the primary
tumor and the presence of metastases. Pain in primary
lung cancer is usually observed in patients with pleura,
and chest wall involvement characterized by pain in
the arm and shoulder or classic Pancoast’s Syndrome
(2). There are a wide variety of treatment options
available for clinicians in the treatment of cancer pain,
ranging from pharmacological therapies to invasive
interventions. Interventional pain  management
techniques can be used to attempt to control
refractory pain in patients for whom standard therapy
cannot provide effective pain relief or cannot tolerate
medication adjustments. In general, standard invasive
treatment options should be preferred (sympathetic
block, epidural drug applications). In cases where
standard invasive interventional treatment options
are insufficient, high-risk invasive procedures can be
used. Cordotomy reportedly provides more benefits
to patients with limited life expectancy (3). Computed
tomography (CT)-guided percutaneous cervical
cordotomy (PCC) is indicated for pain levels below
C5. It is a useful procedure in patients with unilateral,
localized, persistent, and somatic cancer-related pain
which may not be adequately treated with other
invasive methods (3). CT-guided PCC targets the lateral
spinothalamic tract in the anterolateral region of the
spinal cord. The spinothalamic tract carries nociceptive
signals from the contralateral side of the body, heat,
and non-discriminatory sense of touch (4). The
percutaneous technique was developed by Mullan et
al. in 1963 (5) and radiofrequency current was used by
Rosomoff et al. to produce the lesion in 1965 (6). The
introduction of CT-guided PCC, which was described by
Kanpolat et al., has led to greater safety and efficacy
(7). Complications related to the CT-guided PCC
procedure may include motor weakness, dysesthesia,
mirror pain, urinary dysfunction, respiratory failure,
headache, hypotension, hemorrhage, infection,
neural damages caused by damages inflicted on
other pathways (reticulospinal, somatosensory or
corticospinal), Horner's syndrome, and sensory-motor
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changes including death. Contraindications include a
history of respiratory distress on the contralateral side
the procedure performed or midline pain (8-9).

In light of the foregoing, the objective of this study
is to evaluate the efficacy of CT-guided PCC and post
treatment complicationsin the treatment of intractable
pain associated with lung cancer.

MATERIAL AND METHODS

The study sample included 10 lung cancer patients
unresponsive to invasive interventional methods
other than medical treatment and PCC. All patients
underwent CT-guided PCC at the Algology Department
of Akdeniz Faculty of Medicine. Of the 10 patients, 4
had adenocarcinoma, 4 had squamous cell cancer, 1
had small cell cancer and 1 had Pancoast tumor. Written
informed consent was obtained from each patient.
The study was conducted in accordance with the
principles set forth in the Declaration of Helsinki. The
study protocol was approved by the Akdeniz University
institutional ethics committee (KAEK 425-24/05/2023).
Cancer type, disease duration, the localization of pre-
processing pain symptoms and type, pain intensity
and the quality of life of pre-processing and post
processing, types of pain treatment applied before
CT-guided PCC, morphine equivalent dose (MED)
and the complications emerged after the procedure
were recorded. Pain levels were recorded with Visual
Analogue Pain Scale (VAS) before the procedure and on
the 7th-day after the procedure.

Karnofsky Performance Scale (KPS) was used to
evaluate the quality of life of the patients before and
after the procedure. KPS assesses patient’s symptoms,
ability to perform daily activities, dependency status,
and need for medical care (10). The total score that
can be obtained from KPS ranges between 0 point
and 100 points. 100 points indicate normal health,
each ten-point reduction in the total score indicates
a deterioration in functions, and 0 points correspond
to death (10). According to the KPS scores, patients
are divided into 3 categories: Category A consisted of
patients who scored between 80 and 100 points, thus
do not require special care, can continue their normal
activities and work; Category B consisted of patients
who scored between 50 and 70 points, thus can take
care of themselves with assistance, but cannot work;
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and Category C consisted of patients who scored
between 0 point and 40 points, thus cannot take
care of themselves and the disease progresses
rapidly towards death (11). Patients included in the
study filled out the scales under the supervision of a
physician according to the pretreatment KPS scores,
of the 10 patients included in this study, 8 (80%)
patients were in Category C, 2 (20%) patients were
in Category B, and there was no patient that could
be classified as Category A patient. The patients had
pain in the shoulder and/or upper extremity and upper
chest region due to unilateral cancer. In this context,
unilateral and bilateral PCC procedures were performed
in 9 patients and in 1 patient with intractable pain,
respectively. The patient, who underwent cordotomy
due to intractable pain in the left chest, armpit and
shoulder region, and whose pain regressed in the
left shoulder and chest pain after the procedure, yet
re-emerged in the right chest and shoulder region,
was performed left PCC procedure 1 month later.
Cordotomy procedure was performed as per the
instructions described by Yegil in the literature (12).

Processing Technique

Patients were placed in supine position. The head is
placed in a head holder and fixed in a slightly flexed
position in order to 'open' the C2 foramen. They were
provided oxygen via nasal cannula. Their vital signs
were constantly monitored during the procedure. The
patient has to remain reasonably still and should not
move head while taking CT scans. Movement of the
head and neck will make the pictures blurred and it is
going to be hard to identify the position of the needle
tip. Patients who have suffered too much pain cannot
be stayed calm. Therefore, adequate premedication
with opioid analgesics is necessary. We have preferred
50 — 100 mcg of fentanyl intravenously 5 minutes
before operation, if the patient have pain. The needle
entry area was sterilized. The entrance is located near
the mastoid process. The C1-C2 (first and second
cervical vertebrae) range was determined based on CT-
imaging, and the area that lie just below the mastoid
protrusion was marked. Local anesthesia was applied
to the marked area using 2% lidocaine with an injection
needle 21G (0.8mm x 25mm) (Figure-1a). Under the
guidance of CT, Crawford type 20 G spinal needle was
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perpendicularly inserted to the apex of C2 foraminal
opening. (Figure-1b). After puncturing the dura-mater
membrane and cerebrospinal fluid was observed
(Figure 1c). The spinal cord was visualized by injecting
7 mL of water-soluble contrast Omnipaque® (350 mg/
mL) and 3 mL of saline mixture into the subarachnoid
space using the barbotage method. The injection
was done slowly doing barbotage to avoid increasing
intracranial pressure and patient discomfort. If
barbotage is performed the dye evenly spreads around
the spinal cord. A disposable insulated radiofrequency
cordotomy electrode with adjustable active tip (Minta)
was inserted through the needle and connected
to the generator (Neurotherm® NT1100) to start
impedance monitoring. With continuous impedance
monitoring, the needle was advanced and when its
tip reached the anterolateral borderline of the spinal
cord, the electrode was quickly, short (0.1 - 0.2 mm),
and precisely inserted into the pia mater (Figure 1d).
Once the electrode enters the anterolateral quadrant
of the spinal cord and electrical impedance monitoring
reachesintramedullarylevels (Impedanceisintherange
of 200 ohms (CSF) to 1435 ohms), electrostimulation is
performed. Electrostimulation was performed, 2 Hz to
identify if there is motor response and 50 Hz to identify
the region of original pain. Sensory test was performed
to identify the region of original pain, also motor
tests to search for motor response each response was
documented with an axial CT scan. Sensory changes and
motor contractions were recorded during stimulation.
In the sensory testing coldness or hotness was felt in
the site of original pain and in the motor testing neck
muscles fasciculation. After it was verified that the
patients felt the stimulus in the targeted area, they
were administered radiofrequency current at 80 °C for
10, 20 and 30 seconds, respectively. Patients were kept
under observation for 5 hours after the procedure,
considering the possible complications that might arise.

Statistical Analysis

The research data were analyzed using the SPSS 21 (IBM
Corp. Released 2021. IBM SPSS Statistics for Windows,
Version 28.0. Armonk, NY: IBM Corp) software package.
Descriptive statistics were expressed using mean,
standard deviation, minimum, and maximum. Shapiro-
Wilk test was used to determine whether the variables
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Figure 1.
a- Use of local infiltration anesthesia between the first and the second cervical vertebrae
b- CT image of the needle while between the C1 and C2

c- As the needle passed through the dura, CVF discharge has occurred

d- View of the cordotomy electrode in the anterolateral part of the spinal cord.

CVF: cerebrospinal fluid

conform to normal distribution. Subsequently,
Wilcoxon test were used for statistical analyses. The
significance level was set at 0.05.

RESULTS

The study sample consisted of 10 lung cancer patients
with intractable pain who did not respond adequately
to medical treatments or interventional
treatments other than cordotomy or who could
not be administered higher opioid doses (more
than 100 mg morphine equivalent dose) due to side
effects and thus underwent CT-guided PCC at the
Algology Department of Akdeniz Faculty of Medicine.
Demographic characteristics, pain localizations, pain
types and types of pain treatment applied before
cordotomy of the patients are given in Table 1. The
mean age of the patients, of whom 7 (70%) were male
and 3 (30%) were female, was 60.1+10.3 years. Of the
10 patients, 4 had adenocarcinoma, 4 had squamous
cell cancer, 1 had small cell cancer and 1 had Pancoast
tumor. All patients had metastases to peripheral tissue
and bone metastases or distant organs and were using
high-dose narcotic analgesics (more than 100 mg
morphine equivalent dose). Unilateral and bilateral
PCC procedures were performed in 9 patients and in
1 patient with intractable pain, respectively. The mean
diseasedurationwas4.9months.Theelectrostimulation
data of the patients and the cordotomy application
side are given in Table 2. PCC was applied through

invasive
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| CVF arrival

the left C1-2 and right C1-2 spaces in 5 (50%) and 4
(40%) patients, respectively. One (10%) patient was
performed bilateral C1-2 PCC. The mean VAS scores
of the patients before and after the cordotomy were
10 + 0.0001 and 1.30 + 0.67, respectively. All patients
experienced significant pain relief after PCC (Table 3).
Additionally, the mean KPS scores of the patients before
and after cordotomy were determined as 40+ 9.42
and 73+10.59, respectively. There was a statistically
significant difference between the pretreatment
and post treatment VAS and KPS scores (Table 4)
(p<0.05). Furthermore, the mean pretreatment and
post treatment opioid dose equivalences of the
patients were calculated as 860.2£199.8 mg and
220.7+69.08 mg, respectively (Table 4) (p<0.05).
There was a statistically significant difference between
the pretreatment and post treatment MED (Table
3). Analysis of the complications related to the PCC
procedure revealed mirror pain in 10% of patients,
head and neck pain in 90%, opioid withdrawal in 40%,
walkingimbalance in 30%, and urinary retention in 10%.
One complication was observed in 20% of the patients,
and two complications were observed in 80% (Table 3).
Mirror pain complication occurred in one patient two
days after the procedure and completely resolved
spontaneously after 5 days. Walking imbalance
complication occurred in 3 patients. In one of these
patients, walking imbalance started 2 days after the
procedure and completely resolved spontaneously in 5
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Table 1. Clinical Characteristics of the Patients who underwent Percutaneous Cervical Cordotomy

Disease duration Types of Pain Treatment Treatments
Gender Age Cancer Type Metastasis Pain Localization Pain type
(Month) Applied Before Cordotomy For Cancer
Peripheral tissue, Right chest, right upper Oral opioid + Transdermal
1% Patient Male 60 Small cell 6 distant organ and extremity, lumbar region and Mixed fentanyl + Sympathetic block + CcT
bone metastases right leg irradiation Epidural drug applications
Peripheral Oral opioid + Transdermal
2" patient Male 65 Adenocarcinoma 4 tissue and bone Right chest, right shoulder Nociceptive fentanyl + Sympathetic block + RT+CT
metastases Epidural drug applications
Peripheral tissue, Oral opioid + Transdermal
Left chest, left upper extremity
3 patient Male 67 Squamous cell 4 distant organ and Mixed fentanyl + Sympathetic block + cT
and lumbar region
bone metastases Epidural drug applications
Peripheral tissue, Left chest, left upper extremity, Oral opioid + Transdermal
4t patient Male 64 Squamous cell 3 distant organ and lumbar region and right leg Nociceptive fentanyl + Sympathetic block + CcT
bone metastases irradiation Epidural drug applications
Peripheral Oral opioid + Transdermal
5% Patient Male 65 Squamous cell 4 tissue and bone Left chest, left shoulder Nociceptive fentanyl + Sympathetic block + RT+CT
metastases Epidural drug applications
Peripheral Oral opioid + Transdermal
6™ Patient Male 69 Pancoast 5 tissue and bone Left chest, left upper extremity Mixed fentanyl + Sympathetic block + RT+CT
metastases Epidural drug applications
Peripheral Oral opioid + Transdermal
7 Patient Female 71 Adenocarcinoma 6 tissue and bone Left chest, left shoulder Nociceptive fentanyl + Sympathetic block + RT+CT
metastases Epidural drug applications
Peripheral Oral opioid + Transdermal
8™ patient Male 55 Adenocarcinoma 5 tissue and bone Mixed fentanyl + Sympathetic block + RT+CT
Left chest, left upper extremity
metastases Epidural drug applications
Right shoulder and right chest
Peripheral tissue, Oral opioid + Transdermal
before the 1% procedure and cT
9 Patient Female 41 Adenocarcinoma 6 bone and distant Nociceptive fentanyl + Sympathetic block +
left chest, armpit and shoulder
organ metastasis Epidural drug applications
region before the 2 procedure
Peripheral Oral opioid + Transdermal
10" Patient Male 44 Squamous cell 6 tissue and bone Right chest, right shoulder Nociceptive fentanyl + Sympathetic block + RT+CT
metastases Epidural drug applications

CT: Chemotherapy, RT: Radiotherapy

days. In another patient, walking imbalance started 3
days after the procedure and completely resolved after
1 week. In the third patient, walking imbalance started
2 days after the procedure and resolved after 8 days.
Urinary retention occurred in one patient 1 day after
the procedure and resolved after 4 days. Mild head
and neck pain was reported in 90% of all patients,
however, did not require any additional treatment
in any patient, including the patients who developed
opioid withdrawal.

DISCUSSION

Painisreportedly experienced by 47% of the lung cancer
patients. Lung cancer is one of the cancers that inflicts
the most pain (1, 2). Pain affects the physical functions,
daily activities, psychological-emotional status and
social life of individuals. It is extremely important that
the intractable pain is addressed not only as a health
problem, but also as a humane problem. Patients with
cancer differ from other patients in that they require
their quality of life to be improved and the symptoms
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Table 2. Electrostimulation data of patients who underwent percutaneous cervical cordotomy.

Procedure Side of the Body Impedance Motor Stimulation Sensory Stimulation Sensation During Motor Stimulation Sensation During Sensory Stimulation
Neck Muscles Fasciculation (Needle
1% Patient Left 217-1282 ohms | 2Hz/1ms/0.48-1V | 50Hz/1ms/0.24V Coldness Sensation on Pain Site
Site)
Neck Muscles Fasciculation (Needle
2" patient Left 204-1167 ohms | 2Hz/1ms/0.42-1V | 50Hz/1ms/0.25V Coldness Sensation on Pain Site
Site)
Neck Muscles Fasciculation (Needle
3 Patient Right 208-1204 ohms | 2Hz/1ms/0.33-1V 50Hz / 1ms / 0.27V Hotness Sensation on Pain Site
Site)
Neck Muscles Fasciculation (Needle
4 Patient Right 200-1235 ohms | 2Hz/1ms/0.37-1V | 50Hz/1ms/0.23V Hotness Sensation on Pain Site
Site)
Neck Muscles Fasciculation (Needle
5% Patient Right 211-1275 ohms | 2Hz/1ms/0.41 -1V 50Hz / 1ms / 0.2V Coldness Sensation on Pain Site
Site)
Neck Muscles Fasciculation (Needle
6" Patient Right 223-1297 ohms 2Hz/1ms/0.39-1V 50Hz / 1ms / 0.24V Coldness Sensation on Pain Site
Site)
Neck Muscles Fasciculation (Needle
7t Patient Right 201-1232 ohms | 2Hz/1ms/0.32-1V 50Hz / 1ms / 0.26V Coldness Sensation on Pain Site
Site)
Neck Muscles Fasciculation (Needle
8" Patient Right 225-1285 ohms | 2Hz/1ms/0.44-1V | 50Hz/1ms/0.27V Hotness Sensation on Pain Site
Site)
Neck Muscles Fasciculation (Needle
9t Patient Bilateral 209-1266 ohms 2Hz/1ms/0.3-1V 50Hz / 1ms / 0.25V Coldness Sensation on Pain Site
Site)
Neck Muscles Fasciculation (Needle
10™ Patient Left 211-1281 ohms | 2Hz/1ms/0.38-1V | 50Hz/1ms/0.23V Coldness Sensation on Pain Site
Site)

that may develop as a result of primary treatment to
be avoided.

The analysis of the VAS and KPS scores of ten lung
cancer patients who underwent PCC included in
this study revealed a significant difference between
the pretreatment and post treatment scale scores.
Accordingly, asignificant reduction in pain was achieved
in patients. In parallel, the daily MED decreased from
860 mg before PCC to 240 mg after PCC. All of the
complications resolved within 10 days. No permanent
deficit was observed in any patient. All of the patients
stated their satisfaction with PCC outcomes 1 week after
the procedure. CT-guided PCC is considered one of the
useful procedures in patients with persistent pain due
to unilateral cancer. As a matter of fact, it was reported
that 95% of the patients who underwent CT-guided
PCC had sufficient pain relief after the procedure (7). In
this context, patients with unilateral cancer pain who
do not respond to medical treatment and standard
algological interventional procedures constitute the
target patient group for cordotomy (12). It has been
reported in the literature that patients with unilateral

upper body pain due to lung cancer, mesothelioma or
Pancoast tumors and unilateral lower body pain due
to malignancies may benefit from CT-guided unilateral
PCC (13). PCC is an effective procedure in reducing
cancer pain, butits use has notincreased in parallel with
technological developments. The classical technique
under fluoroscopy guidance is a blind technique and
requires a fat-soluble contrast medium. For PCC we
should use the CT guide because the active electrode
can be easily detected by CT scanning. It is difficult to
obtain such an image under fluoroscopy. CT-scan also
allows localization of the electrode on the anteromedial
and posterolateral sides of the lateral spinothalamic
tract. When the procedure is performed under
fluoroscopy, the dentate ligament should be visible,
and the contrast medium used in this case should be
fat-soluble. All contrast agents used today are water-
soluble and it is not possible to visualize the dentate
ligament with water-soluble contrast. Also, imaging
of the dentate ligament is not necessary when using
CT during the procedure. Kanpolat et al. reported that
the success rate of CT-guided PCC was 92% in patients
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Table 3. Pre- and post-procedure; VAS, KPS scores, morphine equivalent doses and complications

Pain type BP-VAS | AP-VAS | BP-KPS | AP-KPS | BP- Category KPS | AP- Category KPS | BP- Morphine Equivalent Dose | AP- Morphine Equivalent Dose Type of Complication
1 Patient Mirror Pain + Walking
Mixed 10 2 40 70 C 1320 360
Imbalance
2" Patient Opioid Withdrawal+
Nociceptive 10 1 40 70 C 858 198
Head and Neck Pain
3 patient Opioid Withdrawal+
Mixed 10 2 30 50 C 960 300
Head and Neck Pain
4% patient Walking Imbalance+
Nociceptive 10 2 60 90 B 618 138
Head and Neck Pain
5™ Patient Head and Neck Pain+
Nociceptive 10 1 50 80 B 840 180
Urinary Retention
6" Patient
Mixed 10 1 40 70 C 738 198 Head and Neck Pain
7% Patient Opioid Withdrawal+
Nociceptive 10 0 30 70 C 778 258
Head and Neck Pain
8" patient Opioid Withdrawal+
Mixed 10 1 40 80 C 1020 240
Head and Neck Pain
9™ Patient Walking Imbalance +
Nociceptive 10 2 30 70 C 720 180
Head and Neck Pain
10" Patient
Nociceptive 10 1 40 80 C 750 155 Head and Neck Pain

VAS: Visual analogue scale, KPS: Karnofsky Performance Scale, BP: Before Procedure, AP: After procedure

Table 4. Before and after the procedure; Statistics of VAS, KPS scores and morphine equivalent doses

VARIABLES BEFORE PROCEDURE

AFTER PROCEDURE

Mean * SD Min-Max Mean * SD Min-Max p value
VAS 10£0.0 10-10 1.3+0.67 0-2 0.004
KPS 40+9.4 30-60 73 +10.59 50-90 0.004

MORPHINE EQUIVALENT DOSE 860.2+199.8 618-1320

220.7+69.08 138-360 0.005

Wilcoxon test was used for statistical analyses. VAS: Visual analogue scale, KPS: Karnofsky Performance Scale

with intractable pain, including patients with
malignancies such as pulmonary malignancies,
mesothelioma, gastrointestinal tumors, and Pancoast
tumor (4). In another study by Kanpolat et al., the
success rate of CT-guided PCC was reported as 98% in
patients with excruciating pain due to lung tumors (14).
In the study of Raslan et al., 98% and 80% procedural
success was found in patients with persistent cancer
pain who underwent CT-guided PCC at the end of
one-month and six-month follow-up, respectively
(15). In a study by Kanpolat et al. conducted with lung
cancer patients, the mean VAS score decreased by 98%
and the mean KPS score increased by 75% after the

procedure (4). On the other hand, in another study,
the mean VAS score decreased by 66% and the mean
KPS score increased by 22% after the procedure (15).
In comparison, in this study, which was conducted with
lung cancer patients as in the study of Kanpolat et al.,
the mean VAS score decreased by 90% and the mean
KPS score increased by 82.5% after the procedure.
Therefore, pain palliation was achieved in lung cancer
patients with severe pain, and it was concluded that
cordotomy is effective in this patient group. According
to the pretreatment KPS scores, 8 (80%) patients
were in Category C, whereas 2 (20%) patients were in
Category B. According to the posttreatment KPS scores,
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on the other hand, 6 (60%) patients were in Category
B, and 4 (40%) patients were in Category A. Thus,
the normal activity levels and the independence of
patients had increased. Furthermore, the mean MED
of patients decreased by 76% after the procedure. In
addition, there was a decrease in the frequency of the
side effects of high-dose opioid analgesic drugs such as
constipation, loss of appetite, nausea and drowsiness
which were more frequent before the procedure.
Therefore, the increase in the KPS scores is due not
only to the reduction of pain but also to the reduction
of side effects. Nevertheless, further studies which
feature reduced analgesic doses and assess patient
survival times in larger patient groups would reveal
more concrete results on the cost effectiveness of the
procedure. The patients included in this study could
not be followed up for extended periods. However, the
research data suggest that cordotomy is effective for
intractable lungcancer pain, since asignificantreduction
in pain was achieved in all patientsincluded in this study.
The most common complications associated with
PCC are mild neck and headache, urinary retention,
arterial hypotension, sensory ataxia, hypotonia, opioid
withdrawal, and ipsilateral hemiparesis. Motor and
sphincter or sexual disorders occur in less than 10%
of cases. Other less common complications associated
with PCC include respiratory dysfunction and sleep
apnea (Ondine’s Curse). Of the two complications,
the latter is more commonly associated with bilateral
PCC (16). In addition, there is a risk of recurrence of
other previously masked pains or “mirror pain”, that
is, emergence of pain on the contralateral side. New
pain often reflects the original pain in the same region
on the contralateral side of the body. The incidence
of such pain syndromes ranges from 9% to 63% (17).
The complications encountered after cordotomy
in patients included in this study were mirror pain,
headache, urinary retention, mild gait instability and
opioid withdrawal. Head and neck pain, which was
observed in 90% of the patients, was the most common
complication. All complications were temporary and
did not require additional treatment. Mirror pain
developedin 1 patient two days after the procedure and
spontaneously resolved 5 days later. All complications
disappeared within 10 days after the procedure.
Major complications reported in other studies
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might have stemmed from the use of fluoroscopy-
guided procedure. In addition, the absence of major
complications in this case series might be attributed
to the fact that the procedure was performed under
the guidance of CT and by experienced physicians.
Recovery of the spinothalamic tract and recurrence of
pain are likely after a certain period of time following
cordotomy (18). This post-regeneration pain may
present as dysesthetic symptoms or pain syndromes
and be difficult to treat as in the case of neuropathic
pain seen after spinal cord injury. Nevertheless, such
cases were not mentioned in a case series with a
follow-up period of 5 years after cordotomy (19).
Similarly, there were no symptoms suggestive of
neuropathic pain observed in the patients included in
this study during the follow-up period after cordotomy.
Studies involving bilateral PCC have revealed that both
procedures have low complication rates, with the
success rate on the second side similar to that on the
first side (12-13). In comparison, there was one patient
who developed contralateral pain after the procedure
in this study. A significant regression was observed in
the pain of the patient who underwent the second PCC
procedure 1 month after the first PCC procedure. The
bilateral PCCresults reported by both Kanpolatetal.and
Yegiil et al. indicated that the procedures performed
on different sides both had low complication rates and
similar success rates. The VAS score of the patient who
underwent bilateral PCC was found to be 0 after both
procedures, and no complications related to either
procedure were observed. CT-guided PCC continues to
be an effective and safe method in the treatment of
cancer pain resistant to medical treatments. In addition,
considering that cancer is a systemic and progressive
disease, CT-guided PCC can be repeated if pain reoccurs
inthe same area orin another part of the body. Bilateral
PCC should be considered as one of the methods to
be preferred at different times due to its positive
effect on the quality of life of patients with refractory
bilateral extremity pain associated with cancer.

CONCLUSION

It is extremely important that the intractable pain is
addressed not only as a health problem, but also as
a humane problem. In this context, CT-guided PCC
offers the best solution for refractory pain problems
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experienced by lung cancer patients. The safety of
the CT-guided PCC procedure depends on the skill of
the physician and choosing the patients suitable to
the procedure. In conclusion, CT-guided PCC should
be performed as soon as possible.in individuals who
do not respond to standard algological interventional
procedures and conservative treatment options.
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ASSOCIATION OF SERUM ANNEXIN A3 (ANXA3) LEVELS
WITH AGE-RELATED MACULAR DEGENERATION

Yasa Bagh Makula Dejenerasyonu ile Serum Anneksin A3
(Anxa3) Diizeylerinin iliskisi
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ABSTRACT

Objective: Age-related macular degeneration (AMD) is the most common cause of advanced visual loss
in developed societies. Annexin A3 (ANXA3) contributes to tumor development by affecting cell signaling
pathways, cell profiling, invasion, metastasis and cell apoptosis. The aim of this study was to compare serum
ANXA3 levels in wet type and dry type macular degeneration patients with the control group and to investi-
gate whether there is a significant difference between the groups.

Material and Methods: A total of 78 patients (39 patients with wet AMD, 39 patients with dry AMD diag-
nosed at the same time period and 39 healthy controls without any previous diagnosis of macular degene-
ration) were enrolled in this study. ANXA3 levels were determined by enzyme-linked immunosorbent assay
(ELISA).

Results: Serum ANXA3 levels were found to be significantly higher in wet AMD than in the control group
(p=0.005). In addition, the difference between serum ANXA3 levels of wet and dry AMD patients was found
to be significant. It was observed that there was a significant increase in wet type AMD patients (p=0.004).
However, no significant difference was found in ANXA3 levels in dry type AMD compared to the control
group (p=0.444).

Conclusion: These findings suggest that ANXA3 protein may play an important role in age-related macular
degeneration.

Keywords: Age-Related Macular Degeneration, ANXA3, ELISA

OZET

Amag: Yasa baglh makuler dejenerasyon (YBMD) gelismis toplumlarda ileri derecede gérme kaybinin en sik
nedenidir. Anneksin A3 (ANXA3), hticre sinyal yolaklari, hiicre profilerasyonu, invazyon, metastaz ve hiicre
apoptozuna etki ederek timor gelisimine katki saglamaktadir. Bu ¢alismanin amaci, yas tip ve kuru tip maku-
la dejenerasyonu hastalarinda serum ANXA3 duzeylerini kontrol grubu ile karsilastirmak ve gruplar arasinda
anlamli bir fark olup olmadigini arastirmakdtir.

Gereg ve Yontemler: Bu ¢alisma yas tip YBMD tanisi alan 39 hasta, ayni zaman diliminde kuru tip YBMD
tanisi alan 39 olmak tizere toplam 78 hasta ve daha 6nce herhangi bir makiiler dejenerasyon tanisi almamis
saglikh 39 kontrol grubundan olusturuldu. ANXA3 diizeyleri enzim baglantili immiinosorbent tahlil (ELISA)
yontemi ile tespit edildi.

Bulgular: Serum ANXA3 diizeylerinin yas tip YBMD hastaliginda kontrol grubuna gore anlamli olarak yiiksek
dizeyde oldugu tespit edildi (p=0,005). Ayrica yas tip ve kuru tip YBMD hastalarinin serum ANXA3 diizeyleri
arasindaki farkhhk anlaml bulundu. Yas tip YBMD hastalarinda anlamli olgtide yikseklik oldugu gorulda
(p=0,004). Ancak kontrol grubuna gére kuru tip YBMD hastaliginda ANXA3 seviyelerinde anlamli bir farklilik
saptanmadi (p=0,444).

Sonug: Bu bulgular sonucunda ANXA3 proteininin yasa baglh makiler dejenerasyon hastaliginda énemli rol
oynayabilecegi disiintlmektedir.

Anahtar Kelimeler: Yasa Bagli Makiiler Dejenerasyon, ANXA3, ELISA
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INTRODUCTION

Age-related macular degeneration (AMD) affects
millions of people worldwide and is one of the leading
causes of blindness (1). There are 2 main types of the
disease, neovascular and non-neovascular, which can
be further classified according to their specific features.
The main reason for this distinction is whether or
not new blood vessels form. If new vascularization is
present, it is referred to as wet AMD, neovascular AMD,
exudative AMD or disciform AMD. Wet AMD accounts
for 20% of all patients. If no new vessel formation is
present, it is called non-exudative or dry AMD or
Geographic atrophy (GA). Dry AMD accounts for 80%
of all patients and generally carries a more favorable
prognosis. Wet AMD accounts for the overwhelming
majority (75%) of visual loss (2,3). Neovascular AMD
("wet" AMD) affects the remaining 15% to 20% and
accounts for approximately 80% of severe vision loss
(4).

Annexins (AnxA) are a large family of proteins widely
distributed in various organisms, tissues and cell types
(5). AnxA binds calcium and phospholipids to form
calcium-dependent ion voltage channels (6). It has
been suggested that calcium binding underlies the
effect of AnxA in processes such as anticoagulation,
endocytosis and exocytosis, signal transduction,
cellular proliferation and apoptosis (7,8). In mammals,
12 differentannexinsnamed A1-A11 and A13 have been
identified (9). Changes in tissue or cellular expression
of AnxA have been associated with various conditions
such as asthma (10), atherosclerosis (11), autoimmune
diseases (12), cancers (13), Parkinson's disease (14)
and Alzheimer's disease (15). It has been shown that
AnxA may also play a role in many ocular diseases and
may be a target for treatment (16). The roles of some
AnxAs have been investigated in the visual system,
leaving room to explore the promising therapeutic
potential these proteins may have in ocular diseases.
Others AnxAs have been studied in infectious and
autoimmune diseases (17-18). Considering that eye
diseases can have many etiologies, further research on
the role of AnxAs in the eye could advance the field
of ophthalmology because the eye is an organ that
can be exposed to many microorganisms and can be
affected by certain autoimmune diseases. Therefore, a
better understanding of the function of AnxAs in the
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eye could lead to at least partial elucidation of disease
mechanisms in the visual system.

There is no study investigating the relationship
between serum ANXA3 levels in patients with age-
related macular degeneration (dry and wet types). The
aim of this study was to compare serum ANXA3 levels
in wet and dry macular degeneration patients with the
control group and to investigate whether there is a
significant difference between the groups.

MATERIAL AND METHOD

Patients and Controls

In this study, a total of 78 patients, including 39 patients
who were first diagnosed with wet AMD and 39 patients
who were diagnosed with dry AMD in the same period
of time, who presented to Sivas Cumhuriyet University
Faculty of Medicine Ophthalmology Outpatient Clinic
with complaints of decreased vision and curved vision,
were included in the study. Patients were informed
about the diseases in their eyes. The treatments
applied worldwide and the treatments they would
receive in our hospital were explained in detail. The
consent document was read to the patients and their
consent was obtained by making explanations about
the exclusion criteria.

The control group consisted of 39 healthy volunteers
who had not been diagnosed with macular
degeneration before and who were similar in age and
gender to the patients in the same period.

Patients who had previously initiated anti-vasculer
endothelial growth factor (VEGF) therapy and used
other anti-VEGF agents during the treatment period,
patients who could not be started on bevacizumab
due to cardiovascular and cerebrovascular reasons,
patients who could not complete 3 intravitreal
bevacizumab injections during the treatment period,
patients who had previous eye surgery for any
reason, patients with additional retinal pathology
such as diabetic retinopathy, branch vein occlusions,
Patients with anterior chamber inflammation for any
reason or whose vision was affected as a result of
this inflammation, patients diagnosed with glaucoma,
patients with +3D refractive error, patients with media
opacities such as corneal opacity, vitreous hemorrhage,
and patients with systemic diseases such as diabetes
mellitus, hypertension, and malignancy that may
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affect serum ANXA3 levels were excluded from the
study. In the control group, patients with any retinal
abnormality, glaucoma, previous intravitreal anti-VEGF
disease, systemic disease, previous ocular surgery, and
corneal opacities, cataracts, vitreous haze that would
prevent Optic coherence tomography (OCT) were
excluded from the control group. Systemic and ocular
findings of the patients were recorded in the data.
All patients underwent a complete ophthalmologic
examination before enrollment in the study. Visual
acuity was recorded using Snellen's threshold.
Biomicroscopic examination was recorded by
measuring intraocular pressure and refraction values
with Tonoref 2 (Nidek, Gamagori, Japan). Following
pupil dilatation, fundus examination was performed
using a 90 diopter lens. Fundus fluorescein angiography
(CLARUS 700™, Carl Zeiss Meditec Inc., Californea,
USA, FFA), optical coherence tomography (OCT RS- 25
3000 Advance, NIDEK CO., LTD., JAPAN, OCT) and Solix
Fullrange optical coherence tomography-angiography
(Optovue Inc, Freemont CA, USA, OCT-A) imaging
modalities were performed in all patients at the
initial examination and wet AMD and dry AMD were
diagnosed. Our study was performed using human
serum samples obtained from the blood of patients
and controls collected within the scope of the project
with ethical decision number 2021-11/03.

Blood samples were collected in 5 ml vacuum tubes
containing citrate. The samples were centrifuged at
3000 rpm (1400xg) for 10 minutes at room temperature
to obtain serum. These serum samples were placed in
sterile eppendorf tubes and stored at -80°C.

ANXA3 (ELK Biotechnology, Denver, CO 80202 USA, Cat:
ELK3218) levels were determined using a commercially
available human enzyme-linked immunosorbent assay
(ELISA) kit. The range of detection was 0.16-10 ng/mL
with <8% intra-assay and <10% inter-assay variation
coefficient. The sensitivity of this kit is 0.065 ng/mL.
The statistical analysis of the data in our study was
performed by loading into the SPSS Software (Version
26.0) program. The normality of the obtained data was
evaluated with the Kolmogorov-Smirnov test. Levene's
test was used for homogeneity of variances. Mann-
Whitney U test, Kruskal-Wallis test and chi-square
test was used to compare data that did not show
normal distribution. Tukey post-hoc test of variances
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was recorded to determine the differences between
groups after ANOVA. Statistical significance level was
considered as p<0.05.

An application was made to the Sivas Cumhuriyet
University Clinical Research Ethics Committee (Sivas,
Turkiye), and the necessary ethics committee approval
was obtained (Number: 2022-12/54). The study was
carried out in compliance with the ethical principles of
the Declaration of Helsinki.

RESULTS

The control group was compatible with the wet AMD
group and the dry AMD group in terms of age and
gender (p>0.05). Active leakage areas were observed
on Fundus fluorescein angiography (FFA) in 39
(100.0) patients with wet AMD and active membrane
was observed on Optical coherence tomography
angiography (OCT-A) in 32 (82.0) patients (Table 1).

In the control group, mean serum ANXA3 levels were
3.94 ng/mL (minimum: 1.43 ng/mL, maximum: 10.84
ng/mL). In the wet type group, mean serum ANXA3
levels were 5.39 ng/mL (minimum: 1.46 ng/mL,
maximum: 11.95 ng/mL). In the dry type group, mean
serum ANXA3 levels were 3.51 ng/mL (minimum: 1.19
ng/mL, maximum: 8.52 ng/mL).

In this study, serum ANXA3 levels were significantly
different in wet type AMD compared to the control
group (p=0.005). In addition, the difference between
serum ANXA3 levels of wet type and dry type AMD
patients was significant (p=0.004). However, no
significant difference was found in ANXA3 levels in dry
AMD compared to the control group (p=0.444). These
statistical results between groups are shown in table 2.

DISCUSSION

In our study, serum ANXA3 levels were investigated in
dry AMD and wet AMD patients. ANXA3 levels were
found to be higher in wet type AMD patients compared
to dry AMD group and normal population. These results
showed that high serum ANXA3 levels may play a role
in the pathogenesis of AMD, especially wet type AMD.
Age-related macular degeneration is a chronic
macular degenerative disorder that causes age-related
central vision loss in individuals. It is a multifactorial
disease resulting from irregularities in the angiogenic,
inflammatory, lipid and extracellular matrix pathways
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Table 1. Demographic characteristics of wet AMD, dry AMD and control group
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CONTROLn (%) | WETAMD n (%) DRY AMD n (%) p
Number of individuals 39 39 39
Gender
Female 21(53,8) 21(53,8) 21(53,8)
Male 18 (46,2) 18 (46,2) 18 (46,2)
Average age
Female 72.00+7.77 72.42+7.78 71.76 £7.74
Male 72.88 £6.79 73.11+6.38 74.00 £ 6.59
Cigarette story 19 (48,7) 18 (46,1) 22 (56,4) p>0.05
Eye
Right 21 21 20
p>0.05
Left 22 22 23
Leakage in fundus fluorescein angiography - 39 (100,0) -
Active membrane in optical coherence tomography 32 (82,0)
AMD: Age-related macular degeneration
Table 2. Comparison of ANXA3 levels in wet AMD, dry AMD and control groups
ANXA3 n Mean = SD p value
3.94+2.50
CONTROL — DRY TYPE 39 p=0.444*
3.51+2.21
3.94+2.50
CONTROL — WET TYPE 39 p=0.005*
5.39+2.96
3.51+2.21
DRY TYPE — WET TYPE 39 p=0.004*
5.39+2.96

*p<0.05

(1). Studies have reported that reduced risk of
neovascular AMD is associated with higher carotenoid
serum levels(19).Inastudy conducted with 100 patients
diagnosed with AMD and 100 healthy individuals, a
significant difference was found in interleukin 17 serum
levels compared to the control group (20). ANXA3
is a Ca2tdependent phospholipid and membrane-
binding protein (21,22). It has important functions in
membrane transport and other calmodulin-dependent
activities on the membrane surface and is also
involved in the regulation of inflammatory responses,
cell differentiation and interactions of cytoskeletal
proteins. It has been reported that ANXA3 expression
may be associated with many human diseases.

ANXA3 contributes to tumor development by affecting

cell signaling pathways, cell profiling, invasion,
metastasis and cell apoptosis (23-27) reported that
ANXA3 is important in gastric cancer cell proliferation
by using fluorescent two-dimensional differential
gel electrophoresis and liquid chromatography-mass
spectrometry methods in a study conducted in gastric
cancer. In another study by Xie et al (28), ANXA3
expression was investigated in rectal tumor tissues and
ANXA3 expression was found to be high in rectal cancer
tissues. Asaresultofthisstudy, overexpression of ANXA3
was reported to be associated with poor prognosis of
patients. In a study conducted in serum samples of
patients with cholelocele cancer, ANXA3 serum levels
were found to be significantly higher than healthy
controls (29). In a study conducted in hepatocellular



OZTURK et al.
ANXA3 and macular degeneration

carcinoma (HCC) patient sera, ANXA3 levels were
found to be at the highest level and it was determined
that ANXA3 could differentiate patients with HCC from
individuals at risk of Hepatocellular carcinoma (HCC)
(30). In our study, serum ANXA3 levels were found
to be significantly higher in patients with dry AMD
compared to the control group. Our study supports
the use of serum ANXA3 levels as a biomarker for
AMD. Histopathologic studies have reported that dry
atrophic AMD is characterized by loss of the retinal
pigment epithelium (RPE) component of the blood-
retinal barrier in the macula in the absence of clinical
exudation (31,32). In the dry lesion, pigment masses
accumulate at the edge of the atrophy zone (33). Holz
et al. in patients with AMD suggested that increased
fundus autofluorescence induced by lipofuscin (LF)
in eyes with geographic atrophy (GA) may reflect
variable reactive changes in RPE cells (34). VEGF
expression is controlled by many cellular factors such
as growth factors and hormones. VEGF has a specific
and strong angiogenic effect and contributes to tumor
development by regulating tumor neovascularization.
There are studies reporting that ANXA3 may affect
vascular signaling by directly or indirectly regulating
VEGF expression. In a study to investigate whether
VEGF production is involved in tube formation in
ANXA3-stimulated human umbilical vein endothelial
cells (HUVECGs), it was found that cells overexpressing
ANXA3 produced significantly more VEGF than control
cells. As a result of this study, it is thought that
increased VEGF levels may be associated with ANXA3-
induced angiogenic activity involved in migration and
tube formation (35).

Ourstudyresultedinincreased serum levels of ANXA3in
accordance with the mentioned studies and this result
suggests that vascularization may occur in ischemic
ocular retinopathy and may be protective in the course
of the disease. In this study, the difference between
serum ANXAS3 levels in wet and dry AMD patients was
also significant. Therefore, serum ANXA3 levels may be
meaningful as a biomarker to differentiate wet and dry
AMD in patients diagnosed with the disease.

Study Limitations: The most important limitations of
our study were that the study population was small,
ANXA3 molecule levels were affected by many factors,
and that only ELISA analysis was performed and not
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confirmed by genetic tests.

CONCLUSIONS

As a result of this study, we think that ANXA3 protein
can be used as a diagnostic and therapeutic option for
AMD. The lack of such a study in the literature makes
our study valuable. Larger centered studies will be
more useful in terms of the accuracy of the results.
In larger studies to be conducted with the ANXA3
molecule, studies including genetic analysis must be
carried out in order to accept the results as definitive.
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ANALYSIS OF CERVICAL POSTURE IN PATIENTS WITH
BENIGN PAROXYSMAL POSITIONAL VERTIGO

Benign Paroksismal Pozisyonel Vertigolu Hastalarda Servikal
Postiir Analizi

Tugba OZUDOGRU CELIK*

ABSTRACT

Objective: Reduced cervical lordosis, frequently seen in benign paroxysmal positional vertigo (BPPV), has
recently drawn attention to cervical posture disorder in the etiology. This study aimed to investigate the
relationship between BPPV and cervical posture.

Material and Methods: Twenty-seven patients with BPPV (mean age 45.5+8.07 years) and 29 healthy volun-
teers without BPPV (mean age 36.0+9.11 years) were included in our study. Cervical spine range of motion
(ROM) measurements, cervical lordosis angle (fleche cervicale) and posture evaluation were performed
with DIERS Formetric 4D imaging device. The neck disability index (NDI) and neck pain Visual Analog Scale
(VAS) of each patient was recorded.

Results: In cervical ROM assessment, all cervical ROMs were significantly lower in the case group (p < 0.05)
except extension (p > 0.05). Neck pain VAS (p = 0.004) and NDI (p < 0.01) scores were significantly higher in
the case group. There was no statistically significant difference between the groups in comparison of spinal
sagittal angle parameters (p > 0.05). There was a significant positive correlation between fleche cervicale
and thoracic kyphosis index (r = 0.630, p <0.01).

Conclusion: No association was found between BPPV and cervical posture. Decreased cervical lordosis is a
consequence of BPPV, not an etiologic cause. Painful cervical pathologies may accompany BPPV.

Keywords: Benign Paroxysmal Positional Vertigo (BPPV), Cervical Lordosis, DIERS Formetric 4D Motion Ima-
ging System

OZET

Amag: Benign paroksismal pozisyonel vertigoda (BPPV) siklikla goriilen azalmis servikal lordoz, son zaman-
larda etiyolojide servikal postir bozukluguna dikkat cekmektedir. Bu galismada BPPV ile servikal postiir ara-
sindaki iliskinin arastirilmasi amaglanmigstir.

Gereg ve Yontemler: Calismamiza BPPV'li 27 hasta (ortalama yas 45,5 + 8,07 yil) ve BPPV'si olmayan 29
saglikl gondllt (ortalama yas 36,0 + 9,11 yil) dahil edildi. DIERS formetric 4D gorintileme cihazi ile servikal
omurga eklem hareket agikhigi (EHA) 6lgtimleri, servikal lordoz agisi (fleche servikale) ve postir degerlendir-
mesi yapildi. Her hastanin boyun disabilite indeksi (NDI) ve boyun agrisi Viziiel Analog Skala (VAS) kaydedildi.
Bulgular: Servikal EHA degerlendirmesinde, tim servikal EHA'lar vaka grubunda (p < 0,05) ekstansiyon
(p>0,05) disinda anlamli olarak duistikti. Boyun agrisi VAS (p = 0,004) ve NDI (p < 0,01) skorlari vaka grubun-
da anlamli olarak yliksekti. Spinal sagittal agi parametreleri karsilastirildiginda gruplar arasinda istatistiksel
olarak anlamli fark yoktu (p > 0,05). Fleche servikal ile torasik kifoz indeksi arasinda anlamli bir pozitif kore-
lasyon vardi (r = 0,630, p < 0,01).

Sonug: BPPV ile servikal postir arasinda iliski bulunamadi. Azalmis servikal lordoz BPPV'nin bir sonucudur,
etiyolojik bir neden degildir. Agrili servikal patolojiler BPPV'ye eslik edebilir.

Anahtar Kelimeler: Benign Paroksismal Pozisyonel Vertigo (BPPV), Servikal Lordoz, DIERS Formetric 4D Ha-
reket Goriinttileme Sistemi
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INTRODUCTION

Benign paroxysmal positional vertigo (BPPV) is the
most frequently occurring cause of vertigo. The
lifetime prevalence rate is 2.4%. It is characterized by
rotatory, short-lasting episodes of severe dizziness that
occur with head movements (1, 2). BPPV occurs as a
result of endolymph flow due to the free movement
of otoliths separated from the utricular macula in the
affected semicircular canals (3). Idiopathic BPPV occurs
more frequently in women and elderly individuals.
The female/male ratio is 2-3/1. The right ear is mainly
affected and primarily develops in the posterior and
horizontal semicircular canals (4).

The occurrence of BPPV is explained by two accepted
theories: cupulolithiasis and canalolithiasis. In
cupulolithiasis, the gravity of otoconia, which is higher
than that of endolymph, adheres to the cupula of
the semicircular canal, causing inappropriate cupula-
endolymph movement with specific head movements,
resulting in vertigo attacks. In canalolithiasis, it is said
that the otoconia do not adhere to the cupula but
circulate freely in the endolymph, and these particles
settle in the endolymph because they are denser than
the endolymph. It has been reported that vertigo
attacks occur due to pushing and pulling the otoconia
to the cupula with head movements (5). The causes of
BPPV are examined in two groups primary (idiopathic)
and secondary. Primary cases are idiopathic BPPV and
constitute 50-70% of patients (6, 7).

Dix-Hallpike Maneuver is the gold standard for posterior
canal BPPV. Other diagnostic tests include the Side
Lying Test, Supine Head-Roll maneuver, Bow and Lean
Test, and the Straight-Back Head Hanging Test, which is
proposed as an alternative method (8). Dizziness is an
umbrella term. It includes sensations such as vertigo,
imbalance, dizziness, and presyncope. From this point
of view, vertigo is only a part of dizziness. However,
the International Society of Neurotology has declared
that dizziness and vertigo are independent allelic
symptoms. Dizziness and vertigo may coexist or occur
one after the other. Dizziness (cervical vertigo) can also
occur in cervical pathologies. Cervical degenerative
disease is the most common cervical disease (9).

BPPV and cervicogenic dizziness are distinct diseases.
Dizziness or vertigo is the result of vestibular or
nonvestibular  dysfunction. Cervicogenic vertigo
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belongs to the nonvestibular group, and its
psychophysiology is still controversial. The central
nervous system must integrate symmetrical inputs
from the auditory, visual, and vestibular organs and
proprioception inputs for balance and coordination.
Any dysfunction that disrupts this integration results in
dizziness and imbalance. Degeneration, inflammation,
trauma, and mechanical dysfunction of the spine may
be factors in the etiology of cervicogenic dizziness (10).
Most researchers have analyzed the mechanism of
cervicogenic dizziness in 3 categories: 1- Sympathetic
plexus irritation, 2- Abnormal somatosensory input
from the neck, and 3- Vertebrobasilar insufficiency.
Among these, vertebrobasilar insufficiency is a
mechanism accepted by most researchers (11). There
are few studies in the literature on the relationship
between abnormal head and neck posture and BPPV.
Prolonged forward-facing work, increased thoracic
kyphosis, and cervical degeneration results in forward
head posture (FHP) (12). In particular, changes in the
upper cervical spine are associated with dizziness more
than in the lower cervical spine. Most cervical flexion,
extension, and rotation movements occur between
the atlantooccipital and atlantoaxial joints (13).

As a result of impaired upper cervical alignment and
functional and structural changes in the suboccipital
muscles, unnecessary stimuli persist due to instability
in the facet joints and ligaments. Thus, proprioceptive
inputs from the neck to the central nervous system
become inconsistent with vestibular and visual inputs.
As a result of the incompatibility of the information,
integration is disrupted, and dizziness, and headache
occur. Dizziness does not occur in every patient with
abnormal head-neck posture (14).

There are different methods to measure FHP: Head tilt
angle, Craniovertebral angle, Cobb angle, and cervical
inclination angle measurement for cervical lordosis
measurement (15). In FHP, stress increases in the
posterior cervical spine, and muscle length changes.
The increase in muscle length decreases joint position
sensation (16).

Thisstudyaimedtoinvestigate therelationship between
BPPV and cervical posture, obtain clues to shed light
on the unknown etiology and have an idea about the
necessity of postural evaluation and interventions
in diagnosis and treatment. For this purpose, DIERS
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Formetric 4D, Diers International GmbH Schlangenbad,
Germany.

MATERIAL AND METHODS

In this research, which we conducted as a case-control
study, the rules of the Declaration of Helsinki were
followed. The patient and control groups were verbally
informed about the course and purpose of the study. In
addition, a written informed consent form was obtained
from each patient. Ethical approval was obtained from
Ankara City Hospital local ethics committee (E2-21-93).
Patients who were admitted to Ankara City Hospital
Neurology and Ear, Nose and Throat (ENT) departments
between September 2021 and February 2022, who
were diagnosed or followed up with BPPV as a result of
routine examinations performed by Neurology and ENT
departments, and healthy volunteers without BPPV
diagnosis were enrolled in our study. The neurologic
examination consisted of a systemic examination to
detect nystagmus, a gait examination, cerebellar tests,
and a brief neurologic examination. ENT examination
consisted of bilateral otoscopic examination to
check the tympanic membrane and middle ear and
audiological examination for inner and middle ear
pathologies.

According to the inclusion and exclusion criteria, 27
BPPV patients and 29 healthy volunteers without
BPPV were enrolled. The age range of the participants
was 18-60 years. Exclusion criteria; patients with
vertigo of central origin, patients with problems in the
tympanic membrane or middle ear as a result of the
bilateral otoscopic examination in ENT examination,
patients with neurological pathology as a result of
nystagmus investigation, gait examination, cerebellar
tests and brief neurological examination in the
systemic examination, patients with hearing loss or
pressure problems indicating inner ear or middle ear
pathology as a result of the audiological examination,
metabolic disorders that may mimic peripheral vertigo,
patients with BPPV diagnosed as a secondary cause,
patients with a history of psychosomatic disorders,
heart disease, hypertension, orthostatic hypotension,
cerebrovascular diseases, migraine, atherosclerosis,
diabetes mellitus, cervical instability, inflammatory
disease, tumoral and infectious diseases, and patients
with anemia, hyperglycemia and high sedimentation
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rate in laboratory tests.

Gender, age, body mass index, weight, height,
employment status, education, marital status,
comorbidity, smoking, cell phone screen time,

cervical spine range of motion (ROM) measurements
(measured with a goniometer) were recorded in
the patient and control groups. Cervical lordosis
angle (fleche cervicale) and posture evaluation were
performed with DIERS formetric 4D imaging device.
The neck disability index (NDI) and neck pain Visual
Analog Scale (VAS) of each patient was recorded.
Posture and cervical lordosis (fleche cervicale) were
measured by the DIERS Formetric 4D motion imaging
system in the Posture Analysis laboratory of Ankara
City Hospital Physical Therapy and Rehabilitation
Hospital in the presence of a physiotherapist. The
DIERS formetric 4D system provides a 3-dimensional
analysis of the spine surface for assessing posture with
4D technology, which pioneered functional clinical
measurement technology. A precise measurement
is made, and postural variants can be eliminated.
Rasterstereography analyzes the surface topography of
the spine without radiation, allowing the measurement
of spinal deformity in 3D. It uses triangulation
points for this. The DIERS formetric 4D System uses
photogrammetric video recording of the spine surface.
The measurement is performed in standing, static
posture. For raster stereographic measurements, a
white line of light is projected parallel to the surface
of the spine. Anatomical landmarks are automatically
fixed by adding convex and concave regions to this
light curve pattern. The system can create a 3D human
spine model and calculate relevant clinical parameters.
Digital recording takes approximately 3 seconds, and
12 images are acquired. Data analysis is done with in-
computer software.

In the DIERS formetric 4D System:

Kyphosis angle: Between vertebral prominence and
estimated T12 position,

Lordosis angle Measured between T12 and the
midpoint of the right and left dimples.

Fleche cervicale: The distance between the vertical
plumb line and the cervical apex.

Fleche lombaire is the spatial distance between the
vertical plumb line and the lumbar apex (17).
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A study of patients with idiopathic scoliosis found that
measurements made with the Formetric 4D dynamic
system were comparable to the current gold standard.
The researchers reported that the DIERS 4D Formetric
System has a high clinical value in assessing spinal
curvatures. (18).

The Neck Disability Questionnaire assesses neck
pain's effect on daily living activities. It consists of 10
questions about self-care, neck pain intensity, reading,
headache, driving, lifting, sleep, concentration, and
leisure activities. It has been reported that the Turkish
version of the NDI is a reliable and valid measurement
method for evaluating disability caused by problems in
the neck region because patients easily understand it
and have a short application time in the clinic (19).
Data were analyzed using Statistical Package for Social
Sciences 23 (SPSS 23.0) (IBM Corp. Released 2015. IBM
SPSS Statistics for Windows, Version 23.0. Armonk, NY:
IBM Corp.) software. Variables were investigated using
visual and analytical methods (Shapiro-Wilks test)
to determine whether they were usually distributed.
Descriptive statistics of normally distributed variables
were presented as mean and standard deviation.
In contrast, descriptive statistics of non-normally
distributed and ordinal variables were presented as
median, minimum-maximum values, and frequency
tables. Physical and socio-demographic characteristics
were compared using Mann-Whitney U tests or
independent sample t-tests for numerical variables
and the chi-square test for categorical variables. Fleche
cervicale, thoracic kyphosis index, fleche lombaire
and lumbar lordosis (LL) angle between groups were
analyzed by independent sample t-test. Pearson
correlation test was used to evaluate the relationship
between LL angle, fleche lombaire, thoracic kyphosis
index, and fleche cervicale.

RESULTS

The socio-demographic and physical characteristics of
the participants are shown in Table 1. The mean age of
the subjects were 45.5 + 8.07 years, and 23 (85.2%) of
the patients were female. Except for age and parity (p <
0.05), there was no significant difference between the
groups in demographic data (p > 0.05).

In the cervical ROM evaluation, all cervical ROMs were
significantly less in the case group except extension
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(p < 0.05). Neck pain (VAS) (p= 0.004) and NDI
(p < 0.01) scores were significantly higher in the case
group. There was no statistically significant difference
between the groups in comparison of spinal sagittal
angle values (p > 0.05) (Table 2).

In the correlation study between variables, there
was a significant positive correlation between fleche
cervicale and thoracic kyphosis index (r = 0.630,
p<0.01;Figure1).Also, LLangle waspositively correlated
with thoracic kyphosis index (r = 0.437, p < 0.01).

DISCUSSION

BPPV is the most expected diagnosis of vertigo. The
most accepted explanation for its pathogenesis is
that otoliths fall from the utricular macula into the
semicircular canals. Thus, an abnormal movement
sensation occurs due to a fluctuation in the endolymph
(20). Since decreased cervical lordosis frequently
accompanies BPPV. Recently, it has been suggested
that cervical posture disorder may have a role in the
etiology. Our study found no relation between BPPV
and cervical lordosis angle. There was no significant
difference between the two groups in fleche cervicale
values.

Cervical vertigo is a different disease from BPPV.
In its pathogenesis, confusion in proprioception
caused by muscle, bone, and joint pathologies in the
neck region, cervical sympathetic dysfunction, and
decreased vertebral artery blood flow play a role (21).
Traumatic or degenerative changes in the cervical
spine and problems in the neck muscles, or sometimes
just the pain itself, induce impaired sensation and
lead to imbalanced symptoms. The cause of cervical
dizziness is decreased vertebral artery blood flow
caused by neck rotation in the degenerative cervical
spine, compression of sympathetic nerve fibers, or
proprioceptive receptor dysfunction in neck tissues
(22).

Very few studies are on the relationship between BPPV
and cervical lordosis. The fact that the etiology of BPPV
cannot be found with a rate of 50-70% and postural
disorders, including cervical axis straightening, are
frequently observed in these patients has drawn
attention to the possibility that the musculoskeletal
system may be the etiologic factor. Erdem et al.
investigated cervical lordosis in 40 patients with BPPV
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Table 1. Baseline demographic data of both groups.
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Characteristics Study group (n =27) Control group (n = 29) p
Age (years, mean+SD) 43.5+8.07 36.0+9.11 .002*
Weight (median (min-max)) 70 (52 - 106) 59 (49 - 103) .055
BMI (median (min-max)) 26.1(19.5-41.4) 23.2(19.1-41.3) .079
Gender (n, %)

Female 23(85.2) 227(5.9) .380
Male 4(14.8) 7(24.1)

Employment Status (n, %)

Not working 13 (11.6) 11 (37.9) .440
Working 14 (15.4) 18 (62.1)

Marital status (n, %)

Single 2(7.4) 8(27.69 .080
Married 25 (22.2) 21(72.4)

Child (n, %) .011*
No 3(11.1) 12 (41.4)

Yes 24 (88.9) 17 (58.69)

Comorbidity status (n, %)

No 14 (51.9) 20 (69.0) .190
Yes 13 (48.1) 9(31.0)

Cigarette smoking (n, %)

No 17 (63.0) 16 (55.2) .554
Yes 10 (37.0) 13 (44.8)

Screen time (n, %)

Less than 1 hour 12 (44.4) 8 (27.6) 418
1-4 hours 6(22.2) 8(27.6)

More than 4 hours 9(33.3) 13 (11.4)

*p < 0.05, SD; standard deviation, BMI; body mass index.

and found that the angle was below average in 35 of
40 patients (87.5%). Based on this, the researchers
reported that a decrease in the cervical axis may be an
etiologic factor in BPPV (23).

However, there was no control group of healthy
subjects in this study. Considering that decreased
cervical lordosis is very common in the general
population and is due to many different causes,
we believe it is challenging to establish a definite
link between BPPV and cervical lordosis without
comparing it with healthy controls. In our study, we
worked with a group of patients diagnosed with BPPV
and a control group of healthy volunteers. In a study on
the causes of cervical axis flattening, cervical lordosis
was investigated by Cobb angle measurement. Patients

with decreased cervical lordosis were diagnosed with
tension-type headache, cervical spondylosis, cervical
herniation, fibromyalgia, myofascial pain syndrome
(MPS), and anxiety depression (24). Head position
sense is influenced by proprioceptive input from the
neck and vestibular system input. There is a wide
anatomical connection between these two systems.
If the information about the position of the head
from the vestibular system is not precise or if there is
an error in the integration of this information in the
central nervous system, the head position may change
(25).

Patients with peripheral vestibular dysfunction
generally have decreased flexibility and relaxation
capacity. One study pointed out that about half
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Table 2. Comparison of spinal sagittal values and ROM parameters between groups.

Characteristics features Study group (n = 27) XtSD | Control group (n = 29) X+SD | t values | p
Fleche cervicale(mm) 60.6 + 12.39 57.5+15.79 -.816 418
Thoracic kyphosis index 60.2+9.8 56.5+8.8 -1.500 .139
Fleche lombaire(mm) 48.48 +12.6 46.0+11.5 -.768 446
Lumbar lordosis angle (°) 51.18 +8.3 48.79 + 8.01 -1.096 .278
Study group (n = 27) Control group (n = 29)
Characteristic features (Median (min-max)) (Median (min-max)) z p
Neck disability index 1(0-3) 0(0-3) -3.610 .000*
Neck pain (VAS) 6 (0-9) 2 (0-9) -2.869 .004*
CROM_F (°) 40 (30-45) 45 (30-45) -2.248 .025%*
CROM_E (°) 40 (30-45) 40 (30-45) -.569 .569
CROM_LF-right (°) 40 (30-40) 40 (30-45) -3.394 .001*
CROM_LF-left (°) 40 (25-45) 40 (30-45) -2.468 .014*
CROM_R-right (°) 60 (50-60) 60 (50-70) -2.396 .017*
CROM_R_left (°) 60 (45-70) 60 (50-70) -1.079 .0281*

*p < 0.05, SD; standard deviation, VAS; visual analog scale, CROM_F-; cervical range of motion-flexion, CROM_E; cervical range of moti-
on-extension, CROM_LF-right; cervical range of motion-right lateral flexion, CROM_LF-left; cervical range of motion-left lateral flexion,
CROM_R-right; cervical range of motion-right rotation, CROM_R-left; cervical range of motion-left rotation.

Figure 1. Correlation between fleche cervicale and thoracic kyphosis index.
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of such patients showed reduced ROM in the neck,
temporomandibular joints, shoulders, and dorsal
spine. Muscle palpation revealed upper trapezius and
sternocleidomastoid muscle contractions in 70 to 94%
of patients (26). Patients with untreated vestibular
hypofunction may adopt a rigid head posture to
avoid symptoms. They may tilt their head forward,
or the patient may turn them toward the labyrinth
(27). Vestibuloocular, vestibulocollic, vestibulospinal,
and many other reflexes that occur with vestibular
stimulation increase the tone of the neck, trunk, and
extremity muscles against gravity. Since stimuli from
cervical proprioceptors in BPPV will increase the
patient's current complaint of dizziness, the patient
can keep his/her head tilted forward to reduce the
stimulation of proprioceptors in that region (28).
Based on this literature information, BPPV, a peripheral
vestibular dysfunction, isone of the causes of decreased
cervical lordosis. There was no significant difference
between our case group and the control group
regarding cervical lordosis because decreased cervical
lordosis, which is already very common in society, is
not specific to any disease. It is seen that decreased
cervical lordosis is not a condition specific to BPPV. It
can also be seen in healthy asymptomatic individuals
like our control group. Therefore, decreased cervical
lordosis is not an etiologic factor in BPPV but rather a
consequence of BPPV. However, in the association of
cervicogenic dizziness and BPPV, symptoms originating
from the neck may be added to the existing picture and
increase the severity of the symptoms.

The relationship between cervical lordosis and other
cervical symptoms, such as pain, is also controversial.
In the literature, studies show a relationship between
decreased cervical lordosis and neck pain, and studies
report that decreased cervical lordosis is not associated
with clinical symptoms. However, the relationship
between differences in cervical lordosis angles and
neck pain is vague in daily practice. In a study in which
cervical lordosis was measured by Cobb, Tangent,
and effective cervical lordosis methods in 44 patients
with chronic neck pain and its relationship with neck
pain was investigated, no significant relationship
was found between neck pain and cervical lordosis
(29). In a study conducted with 100 participants who
were chronic laptop computer users and investigated
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the relationship between FHP and neck pain, no
relationship was found between FHP and neck pain
and cervical ROMs (30). A meta-analysis study reported
that although FHP leads to decreased performance-
based balance and cervical proprioception, the current
evidence for the relationship between FHP and static
balance and postural stability control and between
FHP and vestibular deficits is controversial (28).

Kaltir et al. reported that musculoskeletal system
disorders may be the etiologic factor in BPPV. They
suggested that most BPPV patients have decreased
cervical lordosis, relapses are frequent despite Epley
canalith repositioning treatment being the most
accepted treatment, and musculoskeletal interventions
such as manipulation are effective in BPPV. He divided
72 patients into two groups and performed only Epley
maneuver in one group and cervical manipulation in
the other group. He reported that the results were
significantly better in the cervical manipulation group
(31). However, there was no control group in this study.
In addition, the improvement of vertigo with cervical
traction and manipulative treatments suggests that it
has a cervical origin rather than a vestibular focus (22).
Since BPPV and cervicogenic dizziness can coexist
and one worsens the other, improving the cervical
pathology most likely reduced symptom severity
and may have led to a better treatment outcome.
Martelucci et al. reported that the success rate of
the Epley maneuver decreased in cervical ROM
limitation. Because in this maneuver, the patient's
neck is forced to flexion, extension, and rotation. Since
cervical ROM limitation is already expected in BPPV,
they thought that manipulative approaches to the
cervical spine would allow practical application of the
Epley maneuver by improving ROM. For this purpose,
they divided the patients into two groups and found
that cervical flexion and extension limitations were
significantly higher in those who needed multiple
maneuvers (32). In conclusion, cervical manipulation
positively affects the treatment results in BPPV by two
mechanisms. The first mechanism of action is that it
decreases the severity of the symptom by eliminating
cervical dizziness in cases where BPPV and cervical
dizziness are together, and the second mechanism
of action is that it makes the Epley maneuver,
which is the specific treatment of BPPV, effective.
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In this study, cervical ROM was significantly limited
in the patient group compared to the control group.
Cervical ROM limitation in BPPV is consistent with other
reports in the literature. However, Martelucci stated
that treatment failure is more strongly associated with
the limitation of extension rather than the limitation
of flexion. In contrast, in our study, the limitations of
cervical flexion, rotation (p < 0.05), and lateral flexion
(p <0.01) were significantly different. No significant
difference was found between the two groups in terms
of extension. This result supports that there is no
relationship between decreased cervical lordosis and
BPPV.

Among cervical pathologies, cervical spondylosis is
the pathology that has the most consensus about its
relation with BPPV. Cervical degenerative disc disease
is the most common disc pathology, and vertigo is
observed in 50-60% of patients (33). Martinez et al. in
their retrospective study of 493 patients, they analyzed
the cervical radiographs of patients presenting with
vertigo. They obtained radiographs in 281 of 493
patients. Degenerative changes were found in 74.1% of
patients, osteophytes in 49.5%, and abnormal cervical
lordosis in 37.1% (34). The posterior circulation is
susceptible to ischemia due to the vertebral arteries'
proximity to the cervical spine. This mechanism may
be responsible for central and peripheral vestibular
symptoms such as vertigo, dizziness, nystagmus,
and imbalance. Olszewski et al. concluded that the
vestibular labyrinth is selectively more sensitive to
ischemia in the posterior circulation (35).

In @ meta-analysis of 99 studies and 36646 patients,
risk factors for recurrence in BPPV were evaluated.
Although 30 risk factors were defined, 13 of them were
found to be significant risk factors. The only cervical
pathology among these 13 important risk factors
was cervical spondylosis (36). The circulation of the
inner ear is provided by the vertebrobasilar system,
making the labyrinth susceptible to ischemia due to
its localization in the inner ear, and labyrinth ischemia
leads to the development of BPPV (37).

Inthe current study, NDI, and neck pain VAS scores were
significantly higher in the case group compared to the
control group (p < 0.05). Therefore, we can assume an
association between BPPV and other painful cervical
pathologies, but no association with decreased cervical
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lordosis was found. Considering that the mean age of
our patient group was significantly higher than the
control group (p < 0.05), we think that the only cervical
pathology with an etiologic link to BPPV is cervical
spondylosis causing vertebrobasilar insufficiency. Other
cervical pathologies with vertigo are not associated
with BPPV but with cervicogenic dizziness. BPPV and
cervicogenic dizziness can be seen together. Therefore,
other cervical pathologies, including decreased
cervical lordosis, may not cause BPPV but may increase
BPPV symptom severity. Musculoskeletal therapeutic
approaches may be beneficial in BPPV. However, this
is not directly affecting the pathophysiology of BPPV,
but indirectly by relieving cervicogenic vertigo that
is superimposed on BPPV or by facilitating canalith
repositioning, the specific treatment for BPPV.

The limitation of this study is the small number of
cases and the fact that cervical radiographs were not
evaluated to detect other cervical pathologies in the
participants.

CONCLUSION

There is no relationship between BPPV and decreased
cervical lordosis. Decreased cervical lordosis is a
consequence rather than a cause of BPPV. Decreased
cervical lordosis is not an etiologic factor in BPPV, but
it may lead to aggravation of the symptoms with the
addition of cervicogenic dizziness to BPPV.
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ORIJINAL CALISMA

LAPAROSKOPiIK ADRENALEKTOMIDE PREOPERATIF
DEMOGRAFIK VE KLINIK OZELLIKLERIN POSTOPERATIF

KOMPLIKASYONLAR UZERINDEKI ETKISI

The Effect Of Preoperative Demographic And Clinical
Characteristics On Postoperative Complications In Laparoscopic
Adrenalectomy

Burhan BAYLAN', Recep UZUN'

OZET
Amag: Laparoskopik adrenalektomi (LA), primer aldosteronizm (PA) veya Cushing sendromu (CS) ile iligkili
olanlar da dahil olmak tzere kiiglik benign adrenal timérlerin cerrahi tedavisinde altin standarttir. LA'da,
postoperatif donem komplikasyonlar ile basta viicut kitle indeksi olmak tzere diger 6zelliklerin iligkisini aras-
tirmayi planladik.
Gereg ve Yontemler: Klinigimizde adrenalektomi yapilan 47 hasta retrospektif incelendi. Hastalarin timin-
de preoperatif Vucut Kitle indeksinin (VKI) icinde bulundugu demografik dzellikler, intraoperatif verilerde
islem yaklagimi, kitle tarafi, kitle boyutu, operasyon siresi ve hesaplanan kan kaybi degerleri kaydedildi.
Afyonkarahisar, Postoperatif veriler erken ve ge¢ komplikasyonlara dair Modifiye Clavien-Dindo dereceli komplikasyonlarin
Trkiye siniflandirilmasini igermektedir.
Bulgular: LA uygulanan hastalarin %31,91'i erkek (n=15) idi. Ortalama yas 53,4 idi. Ortalama VKi 24,15(20,2-
28,9) kg/m? idi. VKi normal (18,5-24,9 kg/m2 ) olan 16 hasta, VKi kilolu olan (25-29 kg/m? ) 31 hasta
mevcuttu. Postoperatif donem komplikasyonlar Modifiye Clavien-Dindo siniflamasina Grade 0-1 %70,2;
Grade 2 %23,4, Grade 3 %0,2, Grade 4 %0,4 olarak bulundu. Ortalama hastanede kalis stresi 2,91(1-5) glin-
di. VK kilolu olan hastalarda, VK normal olan hastalara gére Grade 2 komplikasyon gériilme riski istatistiksel
olarak daha fazlaydi.
Sonug: LA endikasyonu olan ve VK kilolu (25-29 kg/m? ) grupta yer alan hastalarda Clavien Dindo Grade 2
komplikasyon gelisme riski yliksek olmasi nedeniyle postoperatif donemde yakin takip edilmedir.
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ABSTRACT

Objective: Laparoscopic adrenalectomy (LA) is the gold standard in the surgical treatment of small benign
adrenal tumors, including those associated with primary aldosteronism (PA) or Cushing's syndrome (CS). In
LA, we aimed to investigate the relationship between postoperative complications and other characteristics,
especially body mass index.

Material and Methods: 47 patients who underwent adrenalectomy in our clinic were retrospectively
analyzed. Demographic characteristics including preoperative Body Mass Index (BMI), intraoperative data
showed the procedure approach, mass side, mass size, operation time and calculated blood loss values in
all patients. Postoperative data include classification of Modified Clavien-Dindo grade complications related
to early and late complications.

Results: 31.91% of the patients who underwent LA were male (n=15). The mean age was 53.4 years. The
mean BMI was 24.15 (20.2-28.9) kg/m?2. There were 16 patients with normal BMI (18.5-24.9 kg/m?) and 31
patients with overweight BMI (25-29 kg/m?). Postoperative period complications were classified as Grade
0-1 70.2% according to the Modified Clavien-Dindo classification; Grade 2 was 23.4%, Grade 3 was 0.2%, and

iletisim: Grade 4 was 0.4%. The mean length of hospital stay was 2.91 (1-5) days. Patients with overweight BMI had
Dr. Ogr. U. Burhan BAYLAN a statistically higher risk of Grade 2 complications than patients with normal BMI

Zafer Saglik Kiilliyesi Dortyol Mah. Conclusion: Patients with LA indications and BMI in the overweight (25-29 kg/m?) group should be followed
2078 Sokak, No: 3, F Blok, Pk. 03030, up closely in the postoperative period because of the high risk of developing Clavien Dindo Grade 2 comp-
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GIRIS

Laparoskopik adrenalektomi (LA), primer
hiperaldosteronizm (PA) veya Cushing sendromu (CS)
ile iliskili olanlar da dahil olmak Uzere kiiglik benign
adrenal timorlerin cerrahi tedavisinde altin standarttir
(1-4). LA acik ameliyatlarla karsilastirildiginda, daha
az tahmini kan kaybi, daha az agn, daha hizl iyilesme,
daha az ileus insidansi, daha kisa hastanede kalis
suresi ve daha klguk yara izi gibi avantajlara sahiptir
(5,6). Amerika Birlesik Devletleri ulusal arastirmalari
ayrica LA'nin acik adrenalektomiden anlamli derecede
daha dusik perioperatif morbiditeye sahip oldugunu
dogrulamistir (7).

Bununla birlikte, ozellikle bobrek, karaciger ve dalak
gibi organlarailiskin batin cerrahisi gegirmis hastalarda,
adrenal gland bdlgesinde yapisikliklar gelisebilir. Bu
durum transperitoneal LA sirasinda perioperatif riski
onemli 6l¢lide artirmaktadir (8,9).

Cushing sendromunun neden oldugu morbid
obezite de dahil olmak lzere obezite insidansi her yil
artmaktadir (10). Obezite, yiksek tansiyon, diyabet
ve kardiyovaskiiler hastalik ile iliskisi olmasi nedeniyle
de LA gibi cerrahi prosedirlerde komplikasyon
riskini artirmaktadir (11). Bununla birlikte, cesitli
calismalar geliskili sonuglar vermistir. Bazi calismalarda
obez hastalarin minimal invaziv cerrahiden fayda
gorebilecegine dair sonuglar bulunmustur (12,13).
Calismamizin  amaci, LA yaptigimiz  hastalarda
demografik 6zellikleri, cerrahi 6zellikleri ve postoperatif
donem sonuglarimizi tanimlayarak tek merkezli bir
deneyimi paylasmaktir. Ayrica, postoperatif donem
komplikasyonlar ile basta vicut kitle indeksi olmak
Uzere diger demografik ve klinik 6zelliklerin iliskisini
arastirmayi amagladik.

GEREC VE YONTEMLER

Afyonkarahisar Saglik Bilimleri Universitesi Klinik
Arastirmalar Etik Kurulu’nun 2023/145 sayil etik kurul
onay! alinarak 2015- 2023 tarihleri arasinda Uroloji
Klinigimiz’de LA yapilan 47 hasta retrospektif incelendi.
Preoperatif veriler, hastalarin yas, cinsiyet, Vucut Kitle
indeksi (VKi), komorbid hastaliklar ve sigara kullanimi
gibi demografik 6zelliklerini iceriyordu. intraoperatif
verilerde kitle tarafi, kitle boyutu, kitle fonksiyonel
aktivitesi, operasyon siresi ve hesaplanan kan kaybi yer
aldi. Postoperatif veriler erken ve geg komplikasyonlara
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dair Modifiye Clavien-Dindo dereceli komplikasyonlarin
siniflandirmasini icermektedir. Hastalardan operasyon
oncesi aydinlatilmis onam alindi.

istatistiksel Analiz:

Veri analizi, IBM SPSS Statistics ver. 25.0 yazilimi
(IBM Corporation, Armonk, NY, ABD) kullanilarak
gerceklestirilmistir. Kategorik veriler sayi (n) ve ylzde
(%) olarak ifade edilirken, nicel veriler ortalama ve
ylzdelik dilimler olarak verilmistir. Demografik, klinik
ve biyokimyasal degiskenler ile ana sonug degiskeni
arasindaki iliskileri belirlemek igin tek degiskenli lojistik
regresyon analizleri uygulanmistir. Her potansiyel
tahminci icin oran oranlari ve %95 gliven araligl da
hesaplandi.

BULGULAR

LA uygulanan toplam 47 hastanin %31,91'ini (n=15)
erkek hastalar olusturdu. Ortalama yas 53,4 idi.
Ortalama VKi 24,15 (20,2-28,9) kg/m?idi. Calismamizda
VKi normal (18,5-24,9 kg/m? ) olan 16 hasta, VKi
kilolu (25-29 kg/m? ) olan 31 hasta mevcuttu. 31
(%65,9) hastada hipertansiyon (HT) oykist ve 16
(%34) hastada Tip 2 diyabetes mellitus (DM) oykus
mevcuttu. Hastalarin 4 (%21,27)’'tinde HT ve DM birlikte
gorulmekteydi. Adrenalektomi yapilan hastalarin 20
(%42,55)'inde fonksiyonel adenom mevcuttu. Primer
hiperaldosteronizm 6 olguda, Cushing Sendromu 7
ve Feokromasitoma 7 olguda cerrahi endikasyondu
(Tablo 1).

Ortalama ameliyat siiresi 97,65 dk idi. intraoperatif
kan kaybi ortalamasi 120,93 cc idi. Ortalama timor
boyutu 59,67 (10-210) mm’di. Olgularin 18 (%38,3)’ine
sag tarafli adrenalektomi uygulandi; 1 olguda medikal
yanitsiz ektopik cushing hastaligi tanisi ile bilateral
adrenalektomi vyapildi. Ortalama hastanede kalig
suresi  2,91(1-5) glndl. Hastalarda postoperatif
yogun bakim takibi gerekli olmadi. Mortalite orani
%0 idi, Postoperatif donem komplikasyonlar Modifiye
Clavien-Dindo siniflamasina gére degerlendirildi.
(Grade 0-1 = %70,2; Grade 2 = %23,4; Grade 3 =%0,2;
Grade 4 = %0,4). Grade 1 komplikasyonlu hastalara
elektrolitik replasmani yapildi. Tip 2 komplikasyon
gelisen 4 hastaya eritrosit replasmani uygulandi. 1
hastada intraoperatif vaskuler hasar gelismesi nedenli
acik operasyona gegildi. 1 hastaya komsu bdbrek hasari
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Tablo 1. Demografik ve Klinik Ozellikler
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Degisken Demografi

Sonug

Yas 53,4 (26-76)
VK 24,15 (20,2-28,9)
VK degerlerine gore kisi sayisi N: 47
Normal Kilo (18,5-24,9 kg/m?) 16

Kilolu (25-29 kg/m?) 31

Cinsiyet N:47

Erkek 15

Kadin 32

Diyabet 16
Hipertansiyon 31

Sigara kullanimi 9

Kitle taraf N:47

Sag 18

Sol 29

Kitle boyut (mm) 59,67 (10-210)
Hormonal aktivite N:47
Nonfonksiyone 27
Fonksiyone 20
Hiperaldosteronizm 6

Cushing sendromu 7
Feokromasitoma 7

Intraoperatif kan kaybi (cc)

120,93 (40-300)

Ameliyat siiresi (dk)

97,65 (40-180)

Postoperatif dren gekilme siiresi (giin) 1,87 (1-4)
Clavien Dindo Komplikasyon N:47
Grade 0 18

Grade 1 15

Grade 2 11

Grade 3b 1

Grade 4a 2
Patolojik sonug N:47
Adenoma 37
Neoplazi 10
Hastanede kalis siiresi(giin) 2,91 (1-5)

VK: Viicut kitle

nedenli nefrektomi ve 1 hastada komsu dalak hasari
nedenli splenektomi yapilmasi gerekti. Hastalarda
postoperatif donem komplikasyonlar ile demografik
ozellikler  arasindaki iliski istatistiksel  olarak
degerlendirildi. Postoperatif donem komplikasyonlarla
demografik verilerden yas, cinsiyet, timor taraf,
timorin fonksiyonel aktivitesi ile istatistiksel anlamh

iliski saptanmadi. VK normal olan ve VK kilolu olan hasta
gruplarinin  demografik o6zellikleri ve komorbiteleri
acisindan karsilastirildiklarinda istatistiksel anlamlh
farkhihk olmadigi gozlendi. VK kilolu olan hastalarda,
VK normal olan hastalara gore Grade 2 komplikasyon
gorilme riski istatistiksel olarak daha fazlaydi (Tablo 2).
Her ne kadar istatistiksel olarak anlamh gorilmese
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Tablo 2. VK ile Modifiye Clavien Dindo komplikasyon derecelerine iliskin lojistik regresyon analizleri

Normal Kilo hasta (n=16) Kilolu hasta (n=31) OR (95%Cl) p-value
Grade 1 6 9 1.095 (0.863-1.389) 0.455
Grade 2 1 10 0.884 (0.808-0.968) 0,008
Grade 3b 0 1 2.314 (0.571-9.383) 0.240
Grade 4 0 2 1.071 (0.236-4.854) 0.929

de Grade 3b ve Grade 4 komplikasyon gorilen
hastalarin VK kiloluydu. Grade 1 ve grade 1’den yliksek
komplikasyon gelisen hastalar ayri gruplar halinde
karsilastirildiginda; grade 1 (izeri komplikasyon gelisen
grubun timor boyutu ile Grade 1 komplikasyon gelisen
grubun timor boyutlari arasinda istatistiksel anlamh
fark tespit edilmedi.

TARTISMA

GUnUmuzde LA, acik yaklasima gére daha disuk
morbidite, mortalite, hastanede kalis slresinin
azalmasi ve daha dlsuk intraoperatif kan kaybi
nedeniyle adrenal kitlelerin  tedavisinde altin
standart yaklasim olarak kabul edilmektedir. Bununla
birlikte, bildirilen veriler perioperatif 6zellikler veya
postoperatif sonuglar agisindan heterojendir (14).
Ozellikle yara ve septik komplikasyonlar olmak (izere
komplikasyon artisi icin 6nemli bir faktér olarak kabul
edilen obezite insidansindaki artig LA igin yeni zorluklar
ortaya ¢ikarmaktadir (15).

Obezite, artmis morbidite ve mortalite ile iliskili olarak
diinya capinda bir endise kaynagi haline gelmistir (13).
Artmis VKi ile operatif ve postoperatif komplikasyonlar
arasindaki iliski halen arastirma konusudur. Danwang
ve ark. gibi bazi yazarlar obez hastalarda postoperatif
sonuglarin artmadigini 6ne slirmektedir. Bununla
birlikte, bildirilen galismalar sinirlidir (13, 16-18). Buna
karsilik, cerrahi komplikasyonlarin degerlendirme
yontemleri sirekli olarak degistirilmis ve endikasyon
noktalari da gozden gecirilmistir. Bu faktorler obezitenin
etkisini gizleyebilir. Bununla birlikte, Dancea ve ark.
obez hastalarin postoperatif komplikasyon oranlarinin
nispeten yiksek oldugunu bulmuslardir (17). Obez
hastalarda daha bilylik omentum lzerindeki agir yiik
nedeniyle, cerrahlar dalaga kolayca zarar verebilecek
sol adrenal beze ulasmak icin dalak fleksini harekete
gecirmeyi tercih ederler. Sol tarafli transperitoneal

LA sirasinda ve bu kohortta 4 dalak hasari vakasi
gozlenmistir (17).

Giron ve ark yaptigi calismada, artmis VKi, déniisiim
orani, morbidite veya yeniden kabul oranlari ile
iliskili saptanmamistir (19). Bu mevcut calismalarin
sonuglarindan farkli olarak c¢alismamizda VK ile
degerlendirildiginde kilolu olan hastalarda, VK normal
olan hastalara gore Grade 2 komplikasyon gorilme riski
istatistiksel olarak anlamli daha fazlaydi. Calismamizda
her ne kadar istatistiksel olarak anlamli gérilmese de
Grade 3 ve Grade 4 komplikasyon goriilen hastalarda
VK kiloluydu.

LA’de timor boyutunun morbidite ile anlamh iliskili
oldugunu gosteren ¢alismalar mevcuttur (20,21). Bu
calismalarin aksine, calismamizda timoér boyutunun
morbidite Uzerindeki etkili olmadig gortlmustir. Bu
kiiclik 6rneklem blyuklugi ile iliskili olabilir.
Calismamizin kisithliklari arasinda retrospektif yapisi ve
orneklem biyUklGginin kiglk olmasi yer almaktadir.
Calismamizda timor hacmi ile morbidite arasinda
bir iliski olmamasina ragmen, p degeri, 6rneklem
blyuklGginin artmasiyla verilerin istatistiksel olarak
anlamli bir degere ulasabilecegini diislindirmektedir.

SONUC

LA gibi minimal invaziv teknikler, kabul edilebilir
morbidite oranlari ve hastane yatis sireleri ile glivenli
ve uygulanabilir yaklagimlardir. LA yapilan hastalarda VK
kilolu (25-29 kg/m?) grupta yer alan hastalarda Clavien
Dindo Grade 2 komplikasyon gelisme riski ylksek
olmasi nedeniyle postoperative dénem takiplerde bu
acidan dikkatli olunmahdir.

TASDIK VE TESEKKUR

Bu calisma icin finansal destek alinmamistir. Yazarlar,
birbirleri arasinda herhangi bir c¢ikar catismasi
bulunmadigini beyan ederler.
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ORIJINAL CALISMA

MIKROVASKULER ANGINASI OLAN BIiREYLERDE
EOZINOFIL/LENFOSIT ORANININ ONEMI

Understanding the Significance of the Eosinophil to Lymphocyte
Ratio in Individuals With Microvascular Angina

Zehra GUVEN CETIN', Bekir DEMIRTAS?

OZET

Amag: Mikrovaskiiler anjina, epikardiyal koroner arterlerde tikayici lezyon olmaksizin, eforla gogus agrisi,
elektrokardiyografik degisiklikler, miyokardiyal iskeminin objektif olarak gésterilmesi ve koroner epikardiyal
spazmin ekarte edilmesi ile tani konan klinik bir durumdur. Etiyoloji tam olarak aydinlatilmamis olsa da kro-
nik inflamasyon ile iliskisi ortaya konmustur. Eozinofil/lenfosit orani nispeten yeni bir inflamatuar belirtegtir
ve sistemik hastaliklarda prognoz ve advers etkiler ile iliskisi gosterilmistir. Biz bu ¢alismamizda mikrovaski-
ler anjina tanisi alis hastalarda eozinofil/lenfosit oranini arastirip koroner arter hastaligi olmayan bireyler ile
karsilagtirmayi amagladik.

Gereg ve Yontemler: Calismamiza gogus agrisi sikayeti ile kardiyoloji poliklinigine basvurup, miyokard per-
flizyon sintigrafisinde miyokardiyal iskemi tespit edilen ve yapilan koroner anjiografide tikayici koroner arter
lezyonu saptanmayan 96 hasta alindi. Kontrol grubuna ise genel kontrol igin basvurmus, anjinal yakinmasi
ve elektrokardiyografik degisikligi olmayan 80 hasta dahil edildi.

Bulgular: Her iki gruptaki hastalar bazal karakteristik 6zellikler agisindan benzerdi. Mikrovaskiiler anjina gru-
bunda eozinofil/lenfosit orani 0,108 + 0,102; kontrol grubunda ise 0,068 + 0,048 idi ve gruplar arasindaki
fark istatistiksel olarak anlamli idi (p = 0,02). Her iki grup arasinda diger kan parametreleri agisindan fark
tespit edilmedi.

Sonug: Bu calismamizda mikrovaskiler anjina tanisi almis hastalarda eozinofil/lenfosit oraninin saglikli bi-
reylere gore anlamli olarak daha yiiksek oldugunu tespit ettik. Bulgularimiz kronik inflamasyonun ozellikle
de eozinofillerin mikrovaskiiler anjina patogenezinde 6nemli rol oynadigini géstermis olup daha 6nce yapi-
lan ¢alismalari desteklemektedir. Bununla birlikte galismamiz bu hasta popllasyonunda eozinofil/lenfosit
oranini degerlendiren ilk galisma olma 06zelligi tagimaktadir.

Anahtar Kelimeler: Eozinofil/Lenfosit Orani, Mikrovaskiiler Angina, Koroner Mikrovaskiiler Disfonksiyon,
inflamasyon

ABSTRACT

Objective: Microvascular angina is diagnosed by chest pain on exertion, electrocardiographic changes, ob-
jective demonstration of myocardial ischemia, and exclusion of coronary epicardial spasm without occlusive
lesions in the epicardial coronary arteries. Chronic inflammation has been associated with the disease, alt-
hough the exact cause remains uncertain. The eosinophil to lymphocyte ratio, a recently discovered inflam-
matory marker, has demonstrated a correlation with prognosis and negative outcomes in systemic diseases.
In this study, we aimed to investigate the eosinophil-to-lymphocyte ratio in patients diagnosed with micro-
vascular angina and compare it with individuals without coronary artery disease.

Material and Methods: We conducted a study that involved 96 patients with chest pain and myocardial
ischemia detected on myocardial perfusion scintigraphy but with no occlusive coronary artery lesion on
coronary angiography. The control group comprised 80 patients who were admitted for general control
without anginal complaints or electrocardiographic changes.

Results: Baseline characteristics were similar in both groups. The microvascular angina group had a signifi-
cantly higher eosinophil-to-lymphocyte ratio (0.108 + 0.102) compared to the control group (0.068 + 0.048)
(p=0.02). No differences in other blood parameters were observed.

Conclusion: Our study has revealed that patients diagnosed with microvascular angina exhibit a significantly
higher eosinophil to lymphocyte ratio compared to healthy individuals. These findings substantiate prior
research and strongly indicate that chronic inflammation, particularly eosinophils, is a vital factor in the
development of microvascular angina. Additionally, this is the first study to examine the eosinophil-to-ly-
mphocyte ratio in this patient population, providing valuable insight into the pathogenesis of the disease.

Keywords: Eosinophil To Lymphocyte Ratio; Microvascular Angina, Coronary Microvascular Disease,
inflammation
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GIRIS

Miyokardiyal iskeminin geleneksel olarak epikardiyal
koroner arterlerdeki ateroskleroz ve buna bagli koroner
arter darhgi/tkanikhigina bagh oldugu dusunilse
de yapilan koroner anjiografilerin yaklasik yarisinda
tikayici koroner arter lezyonu saptanmamaktadir (1,
2). Koroner anjiyografide tikayici koroner lezyon ya da
koroner anomali olmaksizin gogls agrisi ve istirahatte
elektrokardiyografi (EKG) degisikligi olmasi ilk olarak
1967 yilinda Likoff ve ark. tarafindan 15 kadin hastada
raporlanmistir (3). Daha sonra 1973 de Kemp ve
ark bu klinik durumu sebebi anlasilamayan gogis
agrisi anlaminda ‘Sendrom X' olarak adlandirmistir
(4). Eforla gelisen goglis agrisi, gbgus agrisi sirasinda
elektrokardiyografik ~ degisikliklerin ~ gosterilmesi,
epikardiyal koroner arterlerin normal ya da normale
yakin olmasi ve koroner vazospazmin ekarte edilmesi
kardiyak sendrom X’in tani kriterleridir (5-7). Son
zamanlarda yapilan c¢alismalar sonucunda bu
hastalarda koroner mikrovaskiler disfonksiyonunun
miyokardiyal iskemiye sebep oldugu ortaya konmus
ve ‘Sendrom X' yerine ‘Mikrovaskiler Anjina (MVA)’
terimi kullanilir hale gelmistir (8, 9).

Epikardiyal damarlardan miyokarda kadar koroner
dolasim li¢ komponentten olusur. ilk kisim ¢api 500u
-5 mm arasinda olan epikardiyal koroner damarlardir ki
anjiografiile olarak kolaylikla gortintllenebilir ve tedavi
edilebilir. Normal fizyolojik kosullarda epikardiyal
koroner arterler dislk direnclidir ve endotel aracili
vazodilatasyon ile metabolik ihtiyacin artmasi
durumunda kan akimini arttirabilir. Koroner dolasimin
ancak %5-10"unu olusturur. Koroner dolasimin ikinci
komponentini ekstra miyokardiyal prearteriolar
damarlar olusturur, ¢aplari 100-500 p'dur. Akim ve
basing iliskili vazodilatasyon ile arteriolar basinci sabit
tutarlar. Son olarak caplari <100 p olan intramural
arterioller gelir ve miyokardiyal kapiller yatakta
sonlanirlar. Bu damarlarin istirahatte tonusu ytksektir
ve adenozin, nitrik oksit ve prostaglandinler gibi lokal
metabolite yanit olarak dilate olurlar (10). Normal
mikrosirkilasyon, hem mikrovaskiler aginin yapisal
bltinligini hem de miyokardiyal oksijen taleplerine
yanitolarak yeterlive hizliarteriolar direng degisimlerini
saglayan sinyal vyollarinin gerektirir.
Mikrovaskiler disfonksiyonun etyopatogenezde en
cok Uzerinde durulan mekanizmalar arasinda arteriolar

korunmasini
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yeniden sekillenme ve vazomotor disregiilasyon yer
alir (11). Mikrovaskdiler anjina sikligi kadinlarda daha
fazla gorulmekle birlikte, hipertansiyon, diyabet, sigara
kullanimi, dislipidemi gibi klasik aterosklerotik risk
faktorlerinin mikrovaskiler anjina hastalari icin de
risk faktori oldugu gésterilmistir (12, 13). inflamasyon
ateroskleroz gelisiminde ve klinik yansimalarinda
en oOnemli mekanizmadir, koroner mikrovaskiler
disfonksiyonun altinda yatan ana mekanizmanin da
kronik inflamasyon oldugu distntlmektedir (14).
inflamatuar  belirteglerin  gelistirilmesi  koroner
hastaliklarda hem tanisal hem de prognostik agidan
onemlidir. Yakin zamanlarda I6kosit sayimlarindan
turetilen belirtecler inflamasyon gostergesi olarak klinik
pratikte yaygin olarak kullaniimaya baslanmigtir. Akut
koroner sendromlarda, perkitan koroner islemlerde
ve kalp yetmezliginde notrofil, lenfosit, monosit ve
eozinofil sayimlarinin advers kardiyak olaylarla iliskileri
yapilan calismalarda kanitlanmistir (15). Eozinofiller
inflamasyonda 6nemli rol oynayan hiicrelerdir. Ozellikle
endotel disfonksiyonu ve vazokonstriksiyon yapici
ozellikleri belirgindir. Trombositlerin aktivasyonunu
ve agregasyonunu stimile ederler, trombomodilini
inhibe ederek trombis olusumunu saglarlar (16).
Lenfosit sayisinin dislklGgi ise ateroskleroz gelisimi
ve progresyonu ile iligkilidir (17). Eozinofil/lenfosit
orani (ELR) nispeten yeni bir inflamatuar belirtegtir
ve sistemik hastaliklarda prognoz ve advers etkiler ile
iliskisi gosterilmistir (18). Akut kalp yetmezligi, koroner
ektazi ve koroner yavas akimin ELR ile iliskileri yapilan
calismalarda gosterilmistir (15, 19, 20).

Biz de bu c¢alismamizda miyokardiyal iskemisi
dokiimante edilmis, koroner anjiografide tikayici
lezyonu olmayan mikrovaskiiler anjina hastalarinda
yeni bir inflamatuar belirte¢ olan eozinofil/lenfosit
oranini arastirip koroner arter hastaligi olmayan
bireyler ile karsilastirmayi amacladik.

GEREC VE YONTEMLER

Calismamiza Ocak 2021— Ekim 2022 tarihleri arasinda
Ankara Sehir Hastanesi Kardiyoloji Klinigine gogis
agnisi sikayeti ile gelip mikrovaskiler anjina tanisi
alan 96 hasta randomize edilmistir. Anjinal yakinmasi
ve iskemik EKG degisikligi olmayan genel kontrol
icin gelmis 80 hasta kontrol grubuna dahil edilmistir.
Helsinki Bildirgesi'ne gore, Ankara Bilkent Sehir
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Hastanesi 2 No’lu Etik Kurulu galisma protokolini
incelemis ve onaylamistir (18/01/2023 Protokol No:
E2-23-3206).

Calismamizda kardiyoloji poliklinige gogis agrisi
sikdyeti ile basvuran, miyokardiyal perflizyon
sintigrafisi (MPS) ile miyokardiyal iskemisi dokiimante
edilip, elektif koroner anjiografi (KAG) yapilan 18-85
yas arasindaki hastalar retrospektif olarak taranmistir.
Hastalarin anjiyografi filmleri izlenip koroner arterleri
normal ve hiperventilasyon testi ile vazospazmin
ekarte edildigi hastalar ¢calismaya randomize edilmistir.
Rutin kontrol icin poliklinigime basvuran, anjinal
yakinmasi ve EKG degisikligi olmayan hastalar kontrol
grubu igin secilmistir. Calismamiza tikayici koroner
arter hastaligi olan, daha 6nce perkitan ya da cerrahi
yontemler ile revaskiilarizasyon yapilmis olan, koroner
anjiyografide hiperventilasyon testi ile koroner arter
spazmi tespit edilen hastalar ile koroner yavas akim
saptanan hastalar alinmamistir. Sol ventrikil sistolik
disfonksiyonu (sol ventrikil ejeksiyon fraksiyonu <%50,
kalp kapak hastaligi (herhangi bir kalp kapaginda
herhangi bir seviyede darlik ya da orta-ciddi yetmezlik),
konjenital kalp hastalig, kardiyomiyopati tanisi olan
hastalar calismamiza dahil edilmemistir. Periferik arter
hastaligi, kronik obstriiktif akciger hastaligi, otoimmun
hastalik, kronik karaciger ya da bobrek yetmezligi,
aktif ya da kronik enfeksiyon varligi, non-steroidal
anti-inflamatuar ilag kullanimi, herhangi bir sebeple
steroid ya da immiinsupresan/imminmodulator tedavi
kullanimi ve aktif malignite varligi ¢alismamiz igin
dislama kriteridir. Hastalardan onam formu alinmistir.
Hastalara Tirk Nukleer Dernegi Calisma Grubu
tarafindan belirlenen standartlara gore MPS igin glinliik
egzersiz yaklasimi veya stres testi (dipiridamol Tc-99 m
MIBI protokoll) uygulandi. Stres testi icin en az 4 saat
'viyecek ve icecek almama' kosulu belirlendi. Herhangi
bir kalsiyum kanal bloker veya beta bloker ila¢ varsa
kalp hizi veya kan basincinda farkliliga neden olmamasi
ve herhangi bir kontrendikasyon yaratmamasi igin 48
saat once kesildi. Modifiye Bruce protokoliine gore
stres/dinlenme testinde 6nce 8-10 mCi, ardindan
22-25 mCi Tc99m sestamibi uygulandi. Hedef kalp
hizi (220-yas) x 0,85 formilla ile hesaplandi. Efor
sirasinda hastada testin devami igin kontrendikasyon
olusturacak bir durum gelistiginde islem sonlandirildi.
intravendz dipiridamol (0,14 mg/kg/dk x 4 dk)
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uygulamasini takiben Tc99m sestamibi (stres dozu
olarak 8-10 mCi) uygulamasi, hasta kalp hizina (0,85
x pik) ve Uzerine ulastiginda ve kosu bandi igin klinik
glcsizlik gelistiginde gerceklestirildi. Protokoliin 30.
dakikasindan itibaren 22 ila 25 mCi Tc99m sestamibi
(yaklasik 3 x 8-10 mCi) uygulandi; Tc 99 m sestamibi
uygulamasi dinlenme fazinin sonunda, yaklasik (¢ saat
sonra tekrarlandi. Son olarak, MPS 45-60 dakika sonra
gergeklestirildi.

Calisma grubundaki tiim hastalara deneyimli girisimsel
kardiyologlar tarafindan radyal arter yolu; radyal arter
girisime uygun degil ise femoral arter yolu ile standart
Judkins yontemi ile koroner anjiyografi yapilmistir.
Anjiografi gorlintilerinde herhangi bir [iminal daralma
veya diizensizlik olmamasi durumunda koroner arterler
normal olarak kabul edilmistir. Vazospazmi ekarte
etmek icin hastalara hiperventilasyon testi yapilmistir.
Hastalardan koroner anjiografi dncesinde bir gecelik
achk sonrasi periferik ven6z kan ornekleri alinmistir.
Hastalarin aglik kan sekerleri, HbAlc degerleri, lipid
profilleri, karaciger ve bobrek fonksiyon testleri ile tam
kan sayimlari yapilmistir. Total ve diferansiyel I6kosit
olgiimleri hematolojik analizor ile otomatik yapilmistir.
ELR mutlak eozinofil sayisinin mutlak lenfosit sayisina
bolimi ile elde edilmistir.

Tum istatistiksel analizler i¢in IBM Corp. Released
2017. IBM SPSS Statistics for Windows, Version
25.0. Armonk, NY: IBM Corp. kullaniimistir. Sayisal
degiskenlerin  normal olasilik dagihmina uyum
gosterip gostermedikleri Kolmogorov Smirnov testi
ile sinanmistir. Tum sayisal degiskenler ortalama
standart sapma ve kategorik degiskenler ise frekans (n)
ve ylizde olarak gosterilmistir.

Sayisal verilerin  homojenitesinin  saptanmasinda
Levene testi kullaniimistir. Parametrik test kosullarini
saglayan (normal dagilim ve homojenite) degiskenler
bagimiz orneklem t testi, parametrik test kosullarini
saglamayan degiskenler ise Mann-Whitney U testi ile
analiz edilmistir. Kategorik degiskenlerin analizinde
Pearson ki-kare testi kullanilmistir. ELR' nin optimum
sinir degerini belirlemek icin Receiver operating
characteristic curve (ROC) analizi kullanilmistir. p<0.05
olmasi istatistiksel olarak anlamli kabul edilmistir.

BULGULAR
Calismamiza diglama kriterleri uygulandiktan sonra
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mikrovaskiler anjina grubunda 96; kontrol grubunda
80 hasta olmak lizere toplam 176 hasta dahil edilmistir.
Hastalarin ortalama yasi 61,1 idi ve yaklasik yarisi
kadindi (%51,1). Her iki gruptaki hastalar bazal
karakteristik ozellikler agisindan benzerdi (Tablo 1).
Mikrovaskiler anjina grubunda ELR 0,108 + 0,102;
kontrol grubunda ise 0,068 * 0,048 idi ve gruplar
arasindaki fark istatistiksel olarak anlamli idi (p=0,02).
Her iki grup arasinda diger kan parametreleri agisindan
fark tespit edilmedi (Tablo1).

ROC analizi ile ELR’nin mikrovaskiiler anjinayi tespit
etmedeki glicli test edildi. ELR > 0,0690 ile %64,6
sensitivite ve %61,3 spesifisite (Egri altindaki alan
0,645; 0,570-0,732; p=0,01) ile mikrovaskiler anjinayi
tespit ettigini saptadik.

TARTISMA
Biz bu calismamizda mikrovaskdiler anjina hastalarinda

Bozok Tip Derg 2023;13(3):73-80
Bozok Med J 2023;13(3):73-80

baska bir deyis ile kardiyak sendrom X hastalarinda
ELR’nin koroner arter hastaligi olmayan bireylere
gore daha yiksek oldugunu tespit ettik. Bildigimiz
kadariyla ¢calismamiz literatiirde mikrovaskiler anjina
hastalarinda ELR’nin ¢alisildigi ilk calismadir.

Epikardiyal damarlar takip eden prearterioller,
arterioller ve kapiller damarlar koroner mikro
dolasimi olusturur. Koroner dolasim, miyojenik
tonus, metabolik sinyaller ve dolagimdaki hormonlar
arasindaki etkilesim ile miyokardiyal oksijen arz ve
talebini dengede tutar (21). Yakin zamanda yapilan
calismalarda koroner mikrovaskiler disfonksiyonun
patofizyolojisini aciklayan endotipler tanimlanmistir
(22, 23). Yapisal ve fonksiyonel olarak adlandirilan bu
endotiplerin tikayici koroner arter lezyonu olmayan
hastalarda miyokardiyal iskemiden sorumlu oldugu
dusinilmektedir. Yapisal mikrovaskiler disfonksiyonda
istirahatte koroner kan akimi normaldir fakat fizyolojik

Tablo 1. Hastalarin demografik, klinik ve laboratuvar 6zellikleri

Degiskenler Toplam (121) Kontrol (75) MVA (46) p

Yas 61.1+8.9 62.2+8.8 60.2+9.0 0.136
Kadin cinsiyet, n (%) 90 (51.1) 46 (57.5) 44 (45.8) 0.123
Hipertansiyon, n (%) 109 (61.9) 55 (68.8) 54 (56.3) 0.089
Diabetes mellitus, n (%) 67(38.1) 30(37.5) 37(38.5) 0.887
Sigara, n (%) 56 (32.5) 26 (32.5) 30(31.3) 0.859
ACEi, n (%) 103 (58.5) 53 (66.3) 50 (52.1) 0.058
Beta bloker, n (%) 116 (65.9) 56 (70.0) 60 (62.5) 0.296
Statin, n (%) 51 (29) 29 (36.3) 22 (22.9) 0.052
Lokosit x1000/uL 7.38+1.85 7.40+2.01 7.36+1.71 0.895
Lenfosit, x1000/uL 2.15+0.68 2.25+0.76 2.07+0.61 0.079
Nétrofil x1000/uL 4.63 +1.56 4.57+1.72 4.68+1.43 0.653
Monosit x1000/uL 0.42+0.14 0.43+0.14 0.41+0.14 0.451
Eozinofil x1000/uL 0.17 +0.12 0.14 +0.09 0.20+0.14 0.004
Trombosit, x1000/uL 271.7+78.0 283.4+85.1 261.9+70.6 0.068
Kreatinine, mg/dL 0.85+0.19 0.85+0.19 0.84+£0.19 0.964
Total Kolesterol mg/dl 182.9 +39.5 181.3+43.4 184.2 +36.1 0.639
Trigliserid mg/d| 175.3+102.8 171.6 +£95.5 178.4 +£108 0.667
LDL mg/dl 105.7 +33.6 104.9 +35.0 106.4 + 32.5 0.769
HDL mg/dI 44.1+11.6 44.2 +13.2 44.1+10.1 0.970
Urik asit mg/dl 54+1.4 54+15 5.4+1.4 0.969
ELR 0.090 + 0.080 0.068 + 0.048 0.108 £ 0.102 0.002

ELR: Eozinofil/lenfosit orani, ACE: Anjiotensin dénistiiriici enzim, uL: Unit load, mg/dL: miligram desilitre, LDL: diistik yogunluklu lipoprote-

in, HDL: yuiksek yogunluklu lipoprotein
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Sekil 1. Mikrovaskdler anjina ile eozinofil/lenfosit orani (ELR) arasindaki iligkiyi gésteren ROC egrisi

ROC Curve
Sensitivity: 64.6%
Specificity: 61.3%
Cut-off: 0.0690

Sensitivity

00 02 04 06
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strese yanit olarak koroner kan akimi yeterli oranda
artmaz ve iskemiye sebep olur. Bunun mikrovaskiler
hipertrofi, fibrozis ve kapiller yatakta seyreklesme gibi
yapisal degisikler nedeniyle oldugu dustnilmektedir.
Bu hastalarda adenozin gibi endotel aracili olmayan
vazodilatorler ile koroner akim rezervi (CFR) azalma
ve mikrovaskller rezistansta artis izlenir. Ayrica
vazokonstriktor  ajanlara  karsi  hipersensitivite
tespit edilmistir. Bu hastalar daha ¢ok kontrolsiiz
hipertansiyon, tip 2 Diyabetes Mellitus, efor iliskili
hipertansiyon gibi aterosklerotik risk faktorlerine
sahiptir.  Fonksiyonel mikrovaskiiler disfonksiyon
ise daha ¢ok akim aracili vazodilatasyonun baskin
oldugu orta-genis capl arteriollerde gorilir. Fizyolojik
sartlarda metabolik ihtiya¢ arthiginda 6ncelikli olarak
distal arteriollerde vazodilatasyon baslar ve epikardiyal
koroner arterlere dogru yukari yonli devam eder.
Fonksiyonel  tip  mikrovaskiiler  disfonksiyonda
akim aracili vazodilatasyon endotel disfonksiyonu
nedeniyle bozulur ve yetersiz vazodilatasyon ya da
paradoks vazokonstriksiyona neden olur. Bu hastalara
intrakoroner asetilkolin verildiginde vazodilator cevapta
azalma (istirahat akimdan <1,5 kat artis), epikardiyal

AUC: 0.645 (0.570 - 0.732, p=0.001)

08 10

vazospazm olmaksizin no-reflow’a benzer kan akiminda
belirgin azalma, yine spazm olmaksizin distal epikardiyal
damarlarda diffliz daralma tespit edilmistir (9, 22, 23).
Patofizyolojik olarak bircok nokta aydinlatilmis gibi
gorilse de koroner mikro-sirkiilasyonda bu yapisal ve
fonksiyonel degisikliklere sebep olan faktorler halen
tam olarak tespit edilememistir. Ancak hiperglisemi,
insulin direnci, oksidatif stres ve kronik inflamasyon;
sigara, yas, hiperlipidemi, hipertansiyon gibi geleneksel
aterosklerotik risk faktdrlerinden sonra en dnemli risk
faktorleri olarak goriinmektedir (9, 24). Recio-mayoral
ve ark. yaptigi calismada aterosklerotik risk faktori
olmayan ve kronik inflamatuar hastalik (sistemik lupus
eritematozus ve romatoid artrit) tanisi ile takip edilen,
KAG normal ya da normale yakin olan hastalarda
pozitron emisyon tomografisi (PET) ile miyokard kan
akimi (MBF) o6lctlmis ve koroner akim rezervinde
(CFR) anlamli azalma tespit edilmis. Bu hastalarda
CFR’daki azalmanin hastalik aktivitesi ve hastalik stiresi
ile iliskili oldugu gosterilmistir (25). Cesitli inflamatuar
belirtecler mikrovaskiiler anjina tanisi alan hastalarda
cahisilmistir ve normal poptlasyon ile karsilastirildiginda
bu hastalarda daha yuksek oldugu tespit edilmistir.
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Lanza ve ark. yaptigi calismada kardiyak sendrom
X tanisi almis hastalarda C- reaktif protein (CRP) ve
interlokin-1 seviyelerinin normal saglkli bireylere gore
daha yiiksek oldugunu gostermistir (26). Bu c¢alisma
sistemik inflamasyonun bu hastalarda patogenezde
bir rol oynadigi hipotezini desteklemektedir. Yine yakin
zamanda vyapilan c¢alismalarda interlokin-6, timor
nekrozis faktor alfa, pentraksin-3 gibi inflamatuar
belirteglerin mikrovaskiler anjina hastalarinda normal
popiilasyondan daha yiksek oldugu tespit edilmis
ve kronik inflamasyonun koroner mikrovaskiler
disfonksiyon etyopatogenezindeki 6nemi daha da iyi
anlasilmistir (27-29).

Son yillarda rutin biyokimya ve tam kan analizlerinden
tiretilen inflamatuar belirtegler popilerlik kazanmistir.
Ek maliyet yukid olmaksizin, kolay hesaplanabilir
parametreler oldugundan ve kullanim kolayligi
sagladigindan bircok alanda klinik olarak hem tanisal
hem de prognostik dnemi kanitlandigindan yaygin
olarak  kullanilmaktadirlar.  Bu  parametrelerden
notrofil/lenfosit monosit/yiksek dansiteli
lipoprotein orani ve sistemik immin inflamatuar
indeks koroner mikrovaskiiler disfonksiyonu olan
hastalarinda ¢alisiilmis ve normal saglikh bireyler ile
karsilastirildiginda anlamli olarak yiksek bulunmustur
(30-32). Bizim galismamizda da daha 6nceki calismalara
benzer olarak mikrovaskller anjina hastalarinda
inflamatuar bir belirte¢ olan ELR normal saglikli
bireyler ile karsilastirildiginda anlamli olarak ylksek
tespit edilmistir (p = 0,002).

Eozinofiller, alerjik hastaliklar, timor bagisikhg doku
hasari, bakteriyel, viral ve parazitik enfeksiyonlar
dahil olmak Uzere ¢ok sayida inflamatuar silrecin
patogenezinde rol oynayan cok islevli |okositlerdir
(15). Ozellikle kardiyovaskiiler sistem iizerinde énemli
etkileri oldugu bilinmektedir. Yapilan c¢alismalarda
endotel disfonksiyonu, vazospazm ve artmis
trombojenite ile iliskili oldugu gosterilmistir (16, 33).
Eozinofillerin salgiladiklar sitotoksik granil proteinler
vaskiler hasardan sorumludur. Major basic protein-1
eozinofil grandillerinin temel proteinidir, eozinofilik
katyonik protein (ECP), eozinofilik peroksidaz (EPO) ve
eozinofil derive nérotoksin (EDN) diger dnemli graniil
proteinleridir. Eozinofiller ayrica I6kotrienler (LTB4 ve
LTC4) ve platelet aktive faktor (PAF) gibi lipid mediatorler
salgilarlar. Ayrica ¢ok gesitli sitokin ve kemokinleri de

orani,
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Uretebilirler. Eozinofiller doku faktori salgilayarak,
trombosit ve diger I0kositleri uyararak tromboza
meyil yaratir ayrica major basic proteinl (MBP-1)
ve ECP trombositleri aktive eder, trombomodulini
inhibe eder ve trombis olusumunu destekler(16). ECP
seviyesinin hem ciplak hem de ilag kapli stentlerde
tromboz ve advers kardiyak olaylarla ile iliskili
oldugu vyapilan calismalarda gosterilmistir (34, 35).
Umemoto ve ark. yaptigi calismada vazospastik anjina
pektorisi olan hastalarda eozinofil seviyesinin hem
stabil anjina pektorisi olan hem de normal saglikh
bireylere gore daha yliksek oldugu ortaya konmustur
(33). Yine Erdogan ve ark. yaptigi calismada anjina
pektorisli hastalarda eozinofil seviyelerinin normal
kontrol grubuna gore anlamh olarak ylksek tespit
edilmistir (36).

Tum bu veriler 1sinda koroner mikrovaskiler
disfonksiyon patogenezinde eozinofillerin de rold
oldugu tahmin edilebilir. Demir ve ark yaptiklari
¢alismada sendrom X hastalarinda eozinofil seviyesinin
normal poplilasyona gore yiksek oldugunu gostermistir
ki bizim ¢alismamiz da bunu desteklemektedir (37).
Sistemik dolasimda polimorfoniikleer |6kosit artisi
ile birlikte mononikleer I6kosit (monosit ve lenfosit)
sayisinda azalma artmis kardiyovaskdiler riski ile iliskili
bulunmustur (17, 38). Artmis eozinofil seviyesi ile
birlikte azalmis lenfosit seviyesi sistemik inflamasyonun
bir gostergesidir ve yine endotel disfonksiyonu ile
birlikte seyreden koroner yavas akim, koroner ektaziile
iliskisi gosterilmistir (20, 39).

SONUC

Bu c¢alismamizda mikrovaskiiler anjina tanisi almig
hastalarda ELR’nin saglikli bireylere gore anlamh
olarak daha yiiksek oldugunu tespit ettik. Daha 6nce
yapilan c¢alsmalarda mikrovaskiler anjinanin kronik
inflamasyon ile iliskisi gosterilmistir. Eozinofiller
karmasik hicrelerdir klasik inflamatuar yanitin yansira
hipersensitivite ve siddetli protrombotik etkileri
vardir. Mikrovaskiler disfonksiyonda her iki endotipin
patofizyolojisini inceledigimizde eozinofillerin bu
mekanizma icinde dnemli roll olabilecegi hipotezimizin
cikis  noktasi olmustur. Sonuglarimiz hipotezimizi
desteklemekle birlikte calhismamizin kisitliliklari da
mevcuttur. Koroner akim rezervinin kantitatif olarak
Olgilmemesi ¢alismamizin en o6nemli kisitliligidir.
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Retrospektif tasarim ve hasta sayisinin az olmasi diger
onemli kisithliklardir. ~ Mikrovaskdiler disfonksiyon
hastalarinin  tedavi sonrasi takibinin  yapilmasi,
tedaviden fayda goren ve gérmeyen hastalarin kontrol
kan parametrelerinin incelenmesi, daha biylk capli
randomize calismalar ile hipotezimizin desteklenmesi
gerekmektedir.

TASDIK VE TESEKKUR

Yazarlar arasinda herhangi bir g¢ikar catismamiz
bulunmamaktadir.

Calismamiz icin  herhangi bir finansal destek
alinmamuistir.
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ORIGINAL ARTICLE

THE EFFECT OF IMAGERY TECHNIQUE ON SELF -
EFFECTIVENESS — EFFICACY AND ANXIETY LEVELS OF
NURSING STUDENTS

imgeleme Tekniginin Hemsirelik Ogrencilerinin Oz Yeterlilik -
Yeterlilik ve Kaygi Diizeylerine Etkisi

Betul KUS', Ozlem SAHIN AKBOGA", Gulay YILMAZ'

ABSTRACT

Objective: To determine the effect of the imagery technique used in the Nursing Fundamentals course on
the self-effectiveness—efficacy and anxiety levels of students.

Material and Methods: This study was designed as a randomized controlled trial. The research was comple-
ted with a total of 85 students, 40 of whom were in the intervention group and 45 in the control group. The
imagery technique was applied to the intervention group once a week for 4 weeks before the laboratory
practice lesson. This study are self-efficacy-sufficiecy and state and trait anxiety levels obtained from the
questionnaire before and after the application.

Results: While there was no difference in the mean scores of self-efficacy-sufficiecy and trait anxiety of the
students before and after the application of the imagery technique (p=0.515, p=0.456), it was determined
that the mean score of state anxiety of the students in the intervention group decreased significantly after
the application (p=0.044).

Conclusion: Academic nurses should work on increasing self-efficacy and reducing the level of trait anxiety,
in addition to the supportive imagery technique during training.

Keywords: Anxiety; Imagery; Nursing; Student; Self - Efficacy - Sufficiecy

OZET

Amag: Hemsirelik Esaslari dersi laboratuvar uygulamasinda kullanilan imgeleme tekniginin hemsirelik bolu-
m ikinci sinif 6grencilerinin 6z etkililik-yeterlik ve anksiyete dlzeyine etkisini belirlemektir.

Gereg ve Yontemler: Bu arastirma, miidahale (40 68renci) ve kontrol gruplu (45 6grenci), 6n-test ve son-test
uygulamali, randomize kontrollii calisma olarak tasarlandi. Veriler, “Kisisel Bilgi Formu” ve “Oz Etkililik-Yeter-
lik Olgegi, Durumluk ve Siirekli Kaygi Olgegi” ile toplandi.

Bulgular: imgeleme teknigi uygulamasi sonrasi égrencilerin &z etkililik-yeterlik ile stirekli kaygi puan orta-
lamalari agisindan gruplar arasinda farklilik saptanmadi (p=0,515, p=0,456). imgeleme teknigi uygulamasi
sonrasinda ise 6grencilerin durumluk kaygi puan ortalamalari incelendiginde gruplar arasinda farklilik oldu-
gu ve bu farkin istatiksel olarak anlamli oldugu saptandi (p<0,05).

Sonug: Uzun siiren psikomotor beceri 6gretiminde yasanan kaygi, hemsirelik 6grencilerinin 6grenme diize-
yini ve performansi etkilemektedir. Akademisyen hemsireler, hemsirelik 6grencisinin yasadigi kayginin far-
kinda olmalidir. Oz etkililigi-yeterliligi artirmak ve siirekli kaygi diizeyini azaltmak igin destekleyici tekniklere
yonelik ¢alismalar yapilmahdir.

Anahtar Kelimeler: Kaygi; imgeleme; Hemsirelik; Ogrenci; Oz Etkililik; Yeterlilik
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INTRODUCTION

Nursing is a profession that deals with all kinds of
care, treatment and rehabilitation services of healthy/
sick individuals and their families. Nurses have
comprehensive roles within the healthcare system,
and they can identify various physical, psychological
and social problems in the groups they serve (1). To
overcome these problems, nurses need to be prepared
during their education and supported in their working
life.

During their education, nurses undergo a challenging
process of theory and skill applications (2-4).

Besides their general concerns about life, this process
is another stressor for the nursing students. They are
expected to acquire, develop and use high-level skills
such as communication, observation, situation-specific
care, critical thinking, problem solving, critical decision
making, emergency response and coping with stress.
Nursing skills are gained through practice, trial and
experience. Many of these skills should be acquired
by nurses during their education. However, studies
have shown that nursing students face many problems
while developing their clinical skills. It has been found
that people (such as nurses/educators/patients/
patient relatives), educational environment, personal
characteristics of the students, quality of education
and students' perceptions of clinical learning are
effective in acquiring the clinical skills (5). However,
nursing students face many issues such as feeling
inadequate, having anxiety about making mistakes,
insufficient focus, decrease in clinical performance,
decrease in professional values, exposure to stressors
in clinical settings, burnout, difficulty in coping,
difficulty in combining theoretical knowledge with
practical skills and lack of clinical support (6-10). It has
been found that nursing students experience above-
average stress. Furthermore, academic and practice
stress levels have been found to be associated with
professional development and professional satisfaction
(11). A similar relationship has also been found
between the following: educational programmes and
self-confidence and anxiety, healthy life behaviours
and self-efficacy, self-efficacy, hope and learned
resourcefulness, emotional intelligence, clinical
communication and self-efficacy, and well-being and
self-efficacy (12-16). In this context, individuals with
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self-efficacy and self-effectiveness believe that they
can create change in various events in life, cope with
events effectively, initiate the necessary actions to
bring about change and obtain positive results from
these actions. Nursing education includes hands-on
learning experiences. Therefore, students need to
develop self-effectiveness—efficacy so that they can
create a roadmap during nursing education and use
cognitive strategies correctly during skill training (17).
Such an approach will help reduce perceived anxiety
during acquiring and developing new skills.

Many methods can be used when teaching a new
professional skill and when supporting individuals
in newly encountered and difficult situations. One
of these methods is imagery. Imagination is linked
to human creativity. Imagery is how we animate and
design an object, situation and/or entity by redefining
it and concretising it in our minds. In other words,
imagery is the ability to create an idea or image in
our minds (18). Imagery supports the development of
physical skills as well as mental skills. In terms of ease
of use, imagery can be applied at any point of time
by a group or an individual in various contexts, such
as lessons, sports, home-school-work environment
and illness, to increase motivation, change behaviour
and strengthen areas of shortcoming (19). Imagery
contributes positively to increasing concentration,
building self-confidence, improving learning skills,
changing behaviour, controlling emotional reactions,
success, learning and developing the ability to make
the right decision, teamwork and cooperation (20).
No studies in the literature have applied the imagery
technique on nursing students to increase self-
effectiveness and efficacy and decrease stress.

Nursing students need to be prepared and supported
to tackle problems they will likely experience in the
future. With this in mind, this research was conducted
to determine the effect of imagery technique applied
in practical courses on the self-effectiveness—efficacy
and anxiety levels of the nursing students.

Research Hypotheses: H1: Imagery technique is
effective in increasing the students' self-effectiveness—
efficacy levels.

H2: Imagery technique is effective in reducing the
anxiety level of the students.
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MATERIALS AND METHODS

This research was designed as a randomised controlled
experimental study. The research included intervention
(45 students) and control (45 students) groups, and a
pre-test and post-test were applied.

The research population consisted of 90 second-year
nursing students taking the ‘Fundamentals of Nursing’
course. Sample selection was not performed, and all
students voluntarily participated in the study. In this
study, 45 students were included in the intervention
group and 45 students were included in the control
group. In the intervention group, five students left
the study because of insufficient participation in
interventions. The study was completed with 40
students in the intervention group and 45 students in
the control group (n = 85) (Figure 1).

The research was conducted between February 2021
and May 2022 with second-year students in the
Nursing Department of the Faculty of Health Sciences
of a state university in Turkiye. All students were
taking the ‘Fundamentals of Nursing’ course. The
course consisted of 6 hours of theory and 12 hours of
practice, of which 8 hours of professional skill practices
were performed in a clinical setting and the remaining
4 hours in a practice laboratory. In the skill practice
laboratory, the students practised in groups of 8-12
covering the theoretical topic of the week. During
this time, an instructor accompanied the students
and demonstrated the application. The students were
then asked to repeat the application until they could
perform it without mistakes. In the fall semester of
the 2021-2022 academic year, the ‘Fundamentals of
Nursing’ course consisted of 6 hours of theoretical
lectures on Wednesday, 8 hours of clinical practice on
Thursday and 4 hours of laboratory practice on Friday.
To avoid bias and ensure homogeneity, male:female
ratio was kept as close as possible between the groups
and the students were assigned to groups by tossing a
coin according to sex.

The students were informed about the purpose
and scope of the study and the intervention.
Students who volunteered to participate in the
study were randomised into groups. Afterwards,
‘Personal Information Form‘ ‘Self-Effectiveness—
Efficacy Scale’ and ‘State—Trait Anxiety Inventory’
were distributed to all students as the pre-test.

Bozok Tip Derg 2023;13(3):81-89
Bozok Med J 2023;13(3):81-89

Intervention group: The imagery technique was applied
tothestudentsinthis group onthe day of the laboratory
practice, before the lesson, once a week for 4 weeks.
The laboratory practice consisted of 6 weeks. Pre-test
was performed on the first week, followed by 4 weeks
of imagery technique, and the pre-test was performed
on the final week. In each application of the imagery
technique, four scenarios that could be encountered in
clinical practice that required skill practice were used
for 30 minutes (Table 1). The imagery technique was
applied by the author who had expertise and training
in nursing and imagery technique. The stages of the
imagery technique included preparation of a suitable
environment, preparation of the students, setting the
background music (ney sound), relaxation, focusing on
the technique, visualising the situation to be imagined,
loading positive and constructive expressions on the
individual, distracting the student from the imagined
situation, relaxation and ending the session.

Control group: No intervention was performed on the
students in this group. After the post-test, students
in the control group were shown a video on imagery
technique so that they would not feel excluded and
less competent and also to reduce the possible bias
among the students.

The data were collected twice, before and after
the application of the imagery technique, using
the ‘Personal Information Form’ prepared by the
researchers in line with the relevant literature, ‘Self-
Effectiveness—Efficacy Scale‘and ‘State and Trait
Anxiety Inventory’. (5, 13, 14, 21-24).

Personal Information Form: This form consisted of
eight questions on age, sex, satisfaction with nursing,
adequacy of training applications and causes of anxiety
(5,13, 14).

Self-Effectiveness—Efficacy Scale (SEES): SEES was
developed by Sherer et al. and adapted to Turkish by
GOzUm and Aksayan (21, 22). SEES is a 5-point Likert-
type self-assessment scale that consists of 23 items
(1=Does not describe me at all, 2=Describes me a little,
3=|] am undecided, 4=Describes me well, 5=Describes
me very well). SEES has four sub-dimensions:
Initiating the behaviour (items 2, 11, 12, 14, 17, 18,
20 and 22), maintaining the behaviour (items 4, 5,
6, 7, 10, 16 and 19), completing the behaviour (CB,
items 3, 8, 9, 15 and 23) and coping with obstacles
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Figure 1. Flowchart of the randomized controlled trial

Assessed for eligibility 90

Exclusion student(5)

—_—>
5: insufficient participation in interventions

Randomized (n= 90)

v

Intervention group
(n:45)
Pre-test

v

v

Control Group
(n:45)
Pre-test

v

Before class, practice imagery
once a week for 4 weeks

[ Follow- Up ]

Standard
education

v

Post-test
Analyzed (n= 40)
Excluded from analysis (n=5)

Table 1. Imagery Technique Session Topics

\

Post-test
Analyzed (n=45)
Excluded from analysis (n= 0)

Number of
. Session Topic Session Content
Sessions
The student initiates first communication with the patient
1% session Patient admission and and/or healthy individual, introduces himself/herself, meets
measurement of vitals the patient and performs the measurement of vitals by
explaining it the individual.
The student gives information to a bedridden individual,
5nd session Caring for a bedridden explains something/interviews the individual while
individual empathising with them and provides nursing care specific to
the bedridden individual.
L o The student becomes aware of the anxiety experienced
Interviewing an individual o . . .
. . by the individual suffering from respiratory distress due
" . who is anxious due to . . . .
3r¥ session . . to chronic obstructive pulmonary disease, communicates
respiratory distress and . . . . .
L . with the patient and provides nursing care for respiratory
providing nursing care .
distress.
. . The student evaluates the pain of the patient, prepares the
" . Providing nursing care to an . N .
4™ session treatment, informs the individual about pain and treatment,

individual with pain

applies the treatment for pain and provides nursing care.
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(CO,items1,13and21).Items 2,4,5,6,7,10,11,12,14,
16,17, 18, 20 and 22 are scored in reverse. A minimum
of 23 and a maximum of 115 points can be obtained
from the scale. A high total score indicates that the
individual's self-effectiveness—efficacy perception is at
a good level. The Cronbach's alpha value of the scale
was 0.81 in the original study (21, 22). In the present
research, the value was found to be 0.84 and 0.85
before and after the application, respectively.
State-Trait Anxiety Inventory (STAI): STAl was
developed by Spielberger et al. and adapted to Turkish
by Oner and Le Compte (25). STAI consists of 40 items
and two sub-dimensions: state anxiety (items 1-20)
and trait anxiety level (items 21-40). While the State
Anxiety Inventory determines how the individual feels
at a certain moment and under certain conditions, the
Trait Anxiety Inventory determines how the individual
generally feels. Both sub-dimensions are 4-point Likert-
type scales. State Anxiety Inventory is scored according
to the severity of experiences, as follows: 1=not at all,
2=somewhat, 3=moderately so and 4=very much so.
Trait Anxiety Inventory, on the other hand, is scored
according to the frequency of experiences, as follows:
1=almost never, 2=sometimes, 3=often and 4=almost
always. Furthermore, 10 items (items 1, 2, 5, 8, 10,
11, 15, 16, 19 and 20) of the State Anxiety Inventory
and 7 items (items 21, 26, 27, 30, 33, 36 and 39) of
the Trait Anxiety Inventory are scored in reverse. The
score that can be obtained from both scales ranges
between 20 and 80. Higher scores indicate higher level
of anxiety. The internal reliability coefficient of State
Anxiety Inventory is between 0.94 and 0.96, while that
of Trait Anxiety Inventory is between 0.83 and 0.87 (23,
24). In the present research, the Cronbach alpha value
was found to be 0.92 and 0.89 for the State Anxiety
Inventory before and after the application, respectively,
and 0.81 for the Trait Anxiety Inventory before as well
as after the application.

Data were analyzed using statistics software (IBM
Corp. Released 2012. IBM SPSS Statistics for Windows,
Version 21.0 Armonk, NY: IBM Corp). While evaluating
the study data, the normal distribution of the data
of numerical variables was evaluated with the
Shapiro Wilk test of normality, as well as descriptive
statistical methods (ratio, mean, standard deviation,
median). Chi-square test was used to compare
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groups according to gender, and Mann-Whitney U
test was used to compare groups according to age.
Two-way analysis of variance was used in repeated
measurements in the comparison of pretest-posttest
scale scores between and within groups. Bonferroni
correction was applied for multiple comparisons in
two-way analysis of variance in repeated measures.
The results were evaluated at the 95% confidence
interval and the significance level was p<0.05.
Institutional permission was obtained from the
relevant health sciences faculty to conduct the study
(Date: 11.11.2020). Ethical approval was obtained
from the local ethics committee (Date: 11.11.2020
Decision No: 2017-KAEK-189_2020.11.11_03). Written
consent was obtained from all participants in the
study. The research was conducted in accordance with
the Declaration of Helsinki.

RESULTS

As shown in Table 2, 70.5% of the participants were
women and the mean age was 19.89 + 1.41 years.
No significant difference was found between the
groups in terms of age and sex (x*2=0.202 p=0.653,
t=1.555 p=0.538). The groups were similar in terms of
descriptive characteristics (Table 2).

The mean SEES scores of the students in the
intervention and control groups were 86.93 + 13.18
and 88.93 + 12.07, respectively, while the mean SEES
scores of the students in the intervention and control
groups after the application were 86.06 + 12.18 and
88.15 + 12.93, respectively. Accordingly, no significant
difference was found between the SEES scores of the
groups before and after the application (p=0.472,
p=0.515). Furthermore, no significant difference was
found in the intra-group comparisons before and after
the application (p=0.788 for the intervention group,
and p=0.272 for the control group) (Table 3).

The mean state anxiety scores of the intervention and
control group were 40.09 + 11.72 and 40.2 + 11.87,
respectively, while the mean trait anxiety scores
were 45.16 + 9.97 and 44.73 + 12.57, respectively. No
significant difference was found between the state and
trait anxiety scores before the application (p=0.933,
p=0.996), and the anxiety level of the students before
the application was moderate.

After the application, the mean state anxiety scores
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of the intervention and control groups were found
to be 37.53 + 9.28 and 41.75  9.74, respectively. A
statistically significant difference was found between
the groups (p=0.044). In addition, no significant
difference was found in the intra-group comparison of
the state anxiety scores between the intervention and
control groups (p=0.384, p=0.472).

After the application, the mean trait anxiety scores of
the intervention and control groups were 41.33 £ 9.32
and 42.7 + 7.21, respectively. No significant difference
was found between the groups (p=0.456). In addition,
no significant difference was found in the intra-group
comparison of the trait anxiety scores between the
intervention and control groups (p=0.216, p=0.367)
(Table 4).

DISCUSSION

This research was conducted to determine the effect
of the imagery technique on the nursing students'
self-effectiveness—efficacy and anxiety levels during
skill teaching. The results showed that the students
in the intervention and control groups had similar
characteristics and that there was no significant
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difference between the groups (Table 1). Other studies
using the imagery technique also reported descriptive
characteristics similar to this results (25).
Self-effectiveness—efficacy is the perception of being
able to complete an action successfully and being
in control (26). The active participation of nursing
students who are acquiring cognitive, psychomotor
and affective skills in education and regular and
systematic practice increase the level of success and
self-efficacy (27,28).

High self-effectiveness—efficacy levels positively
contribute to learning skills. In a previous study, it was
determined that the clinical skill development of the
students depended on their self-efficacy levels and
that the students with high self-efficacy levels were
very much successful in learning clinical skills (29). In
this research, it was determined that the students in
the intervention group had self-effectiveness—efficacy
scores of 86.93 + 13.18 before the application and 86.06
+ 12.18 after the application. Similarly, the students in
the control group had self-effectiveness—efficacy scores
of 88.93 + 12.07 before the application and 88.15 +
12.93 after the application (p>0.05). In parallel with

Table 2. Descriptive Characteristics of the Students (n: 85)

Characteristics Intervention group (n: 40)  Control group (n: 45) Test statistic p
Sex
Female n (%) 31(68.2) 29 (75.0)
10.202 0.653
Male n (%) 14 (31.8) 11 (25.0)
x+SD 19.66 +1.31 20.15+1.49
Age (years) U: 1.555 0.538
Median (min—max) 20 (18-27) 20 (19-28)

X2 : Chi square, U: Mann-Whitney U test, x + SD: Arithmetic mean * standard deviation

Table 3. Comparison of Self-Effectiveness—Efficacy Levels Between the Intervention and Control Groups (n: 85)

Self-effectiveness—efficacy total score Intervention group

Pre-test x+SD 86.93+13.18

Median (min—max) 90 (48-110)
Post-test  x+SD 86.06+12.18
Median (min—-max) 92 (57-110)
Test statistic ® t:0.270
p 0.788

Control group
88.93+12.07
89 (56-114)
88.15+12.93
89.5 (60-110)
t:-1.112

0.272

Test statistic ® ]
0.723 0.472

0.339 0.515

a Independent samples t-test b Paired-samples t-test, x + SD: Arithmetic mean + standard deviation
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Table 4. Comparison of Anxiety Levels Between the Intervention and Control Groups (n: 85)

Anxiety score
State anxiety score
x+SD

Pre-test 40.09 £11.72

Median (min—max) 38 (23-74)

Post-test x+SD 37.53+£9.28

Median (min-max) 37 (20-61)
Test statistic 2: 401.000
P 0.384
Trait anxiety score
x+SD

Pre-test 45.16 £9.97

Median (min-max) 44 (29-77)

Post-test x+SD 41.33+£9.32

Median (min-max) 42 (21-64)
Test statistic ® 2:370.500

p 0.216

Intervention group

Control group Test statistic P

40.2+11.87 U: 890.500 0.933
37.5 (20-74)
41.75+9.74 t:2.043 0.044
40 (24-65)

-0.726

0.472
44.73+12.57 U: 899.500 0.996
43.5 (23-80)
42.7+7.21 t:0.749 0.456
43 (24-62)

0.912

0.367

U: Mann—-Whitney U b Paired-samples t-test, z: Wilcoxon test, t: Independent samples t-test, x + SD: Arithmetic mean + standard deviation

*p <0.05

our findings, Bramson et al. applied the imagery
technique on medical students while practicing lumbar
puncture and found no significant difference between
the groups in terms of practice skills (25). It can
therefore be argued that repeatedly practicing skills
in the laboratory environment before clinical practice
affects the students’ self-efficacy perception positively.
Nursing is a profession that heavily requires lifelong
learning. Therefore, nurses can use the imagery
technique to improve basic nursing practices.

In the present research, the mean state anxiety scores
of the students in the intervention group before and
after the application were 40.09 + 11.72 and 37.53 +
9.28, respectively, and the mean trait anxiety scores
of the students in the control group before and after
the application were 40.2 + 11.87 and 41.75 + 9.74,
respectively. The state anxiety scores decreased
significantly in the intervention group after the
application of the imagery technique when compared
with the control group (p<0.05). While a high level
of anxiety negatively affects academic achievement,
low level of anxiety also affects success negatively. In
a previous study examining the relationship between
academic achievement and anxiety, it was found that
normal anxiety levels increased academic achievement
(30). In another study, it was reported that as the
knowledge level of individuals increased, anxiety levels

decreased and they performed better (31). Studies
examining the relationship between clinical practice
and the anxiety level of nursing students reported that
the anxiety levels were high before nurses performed a
clinical practice for the first time and that it decreased
gradually as they repeatedly performed the clinical
practice (32-35). In this research, the level of anxiety
decreased in intervention groups after skill practices
in the laboratory. Consistent with the results of this
research, three other studies also found that the
anxiety levels of the students decreased after the mind-
developing practices aimed at reducing anxiety (30,
31, 35). In a study examining the effect of the imagery
technique on drawing blood, it was determined that
the achievement level of the intervention group was
significantly higher than that of the control group (27).
Cognitive and psychomotor development of the mind
in turn improve skill training practices.

The study includes university students in a particular
region. Therefore, the results cannot be generalized to
the whole population.These are the limitations of our
study.

CONCLUSION

The results of this study show that the imagery
technique resulted in a significant decrease in the state
anxiety levels of the nursing students, while the trait
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anxiety and self-effectiveness—efficacy levels were not
affected. There are only limited studies in the literature
evaluating the effectiveness of imagery technique in
basic skill practice training of the nursing students.
Therefore, the results of this study are expected to
contribute to the nursing profession. We recommend
that the academic nurses develop various imagery
technique applications for skill training based on the
results of this study. The imagery technique should not
replace the skill practice in the laboratory but rather
serve as a supporting method for areas involving
psychomotor learning, such as professional skill
teaching in nursing. Since the results obtained in this
research are limited to students in a single university,
more comprehensive randomised controlled studies
should be conducted to support and validate the
findings.
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CASE REPORT

AN UNUSUAL PRESENTATION OF HUGE GASTRIC CYSTIC
GASTROINTESTINAL STROMAL TUMOR

Biiyiik Mide Kistik Gastrointestinal Stromal Tiimoriiniin
Olagandisi Bir Sunumu

Nihan TURHAN?, Didem ERTORUL?, Elbrus ZARBALIYEV?, Safak COSKUNSZ, Dilek YILMAZ*

ABSTRACT

Gastrointestinal stromal tumors (GISTs) are nonepithelial, mesenchymal tumors arising from the interstitial
cells of Cajal. The diagnostic tool for the GISTs is tyrosine kinase growth factor receptor (c-KIT / CD117)
expression. They most commonly occur in the stomach. Here we reported a rare case of GIST, presenting
as a large cystic mass connected to the main tumor with a peduncle. A 44-year-old female patient presen-
ted to the emergency department with abdominal pain and intestinal obstruction. Emergency laparotomy
revealed a cystic mass of approximately 25 cm in diameter. The pathological diagnosis was gastrointestinal
stromal tumor with cystic degeneration. Tumor contained areas of necrosis, high mitotic index, c-KIT posi-
tive and was large in diameter. Imatinib mesylate treatment was given. Cystic GISTs have poor prognostic
factors and patients should be followed closely in the postoperative period.

Keywords: Gastrointestinal Stromal Tumor, Intraabdominal Mass, Gastric Tumors

OZET

Gastrointestinal stromal tiimérler (GIST'ler), interstisyel Kajal hiicrelerinden kaynaklanan epitelyal olmayan,
mezenkimal tiimérlerdir. GIST'ler igin tani araci tirozin kinaz bilylime faktérii reseptérii (c-KIT/CD117) eks-
presyonudur. En stk midede gorilirler. Bu galismada timore pedikil ile bagh buyuk bir kistik kitle olarak or-
taya ¢ikan nadir bir GIST olgusunu sunduk. 44 yasinda kadin hasta karin agrisi ve barsak tikanikligi sikayetleri
ile acil servise basvurdu. Acil laparotomide yaklasik 25 cm ¢apinda kistik kitle saptandi. Patolojik tani kistik
dejenerasyonlu GIST idi. Tumér nekroz alanlari iceriyordu. Yiiksek mitotik indeks, c-KIT pozitif ve ¢ap olarak
biyiikti. Imatinib Mesilat tedavisi verildi. Kistik GIST'ler kétii prognostik faktérlere sahiptir ve postoperatif
doénemde hastalar yakin takip edilmelidir.

Anahtar Kelimeler: Gastrointestinal Stromal Tiimér, intrabdominal Kitle, Mide Tiimérleri

INTRODUCTION

Gastrointestinal stromal tumors (GISTs) are nonepithelial, mesenchymal tumors
arising from the interstitial cells of Cajal. These cells provide connection between
myenteric and muscular layers in the gastrointestinal tract. Most of GISTs arise from
muscularis propria and show extraluminal growth (1). GISTs are most commonly
occur in the stomach (60-70%) (2). While stomach is the most common site for GISTs,
pedunculated cystic GIST of stomach with extragastric growth presentation is very rare
(3-5).We report a female patient with a giant gastric cystic GIST.

CASE REPORT

A 44-year-old female patient presented to the emergency department with complaints
of abdominal pain, swelling, nausea, and multiple bilious vomiting for the past few
days. The patient was evaluated in the emergency room with the signs of intestinal
obstruction. She was dehydrated, conscious, cooperative and oriented. Vital signs
were blood pressure: 110/70 mmHg, pulse: 98/min, fever: 36.8 °C, respiratory rate:
20/min. On physical examination of the abdomen, there were distention, tenderness
and defense. There were fullness filling the entire abdomen on palpation and dullness
on percussion. There was intestinal content coming from the nasogastric tube inserted
in the patient. In the rectal examination, there were no palpable mass and blood.
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Hb was 9.7 g/dL (11.00-15.00), CRP: 93.9 mg/I (0-5).
Leukocyte, thrombocyte, liver function tests, blood
electrolytes, blood urea nitrogen and creatinine
values were within normal limits. Abdominal compu-
ted tomography (CT) showed a septated cystic mass in
the midline of the abdomen with a diameter of 25x16
cm, thought to be of mesenteric origin (Figure 1a, b).
The patient was operated on urgently with those
findings. The abdomen was entered by laparotomy
with a midline incision. During the exploration,
it was observed that there was a cystic mass of
approximately 25 cm in diameter, located in the
midline, extending from the stomach to the pelvis. This
mass was associated with a mass of approximately
2 cm in diameter arising from the posterior corpus
wall at the greater curvature of the stomach.
Although the cystic mass had some adhesions with
the surrounding omentum, there was no invasion to
other surrounding organs. When the exploration was
continued, it was observed that there was another
mass of 2-3 cm in size, which was thought to originate
from the stomach wall in the pre-pyloric part of the
stomach. The cystic mass was removed en bloc by distal
gastrectomy, including two palpable solid masses.

Figure 1.
a- CT scan of 25x16 cm diameter cystic mass in the midline of abdomen

b- CT scan of 25x16 cm diameter septated cystic mass in the midline of abdomen extending from the stomach
to the pelvis.
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Histopathological sections showed two tumoral
masses, one of which showed cystic degeneration in the
gastric wall. No infiltration into the surrounding tissue
was observed. The cystic tumor was connected with a
pedicle consisted of tumor cells. The resected tumors
were 24.5x19x8 cm and 3x2x1.5 ¢cm in size. The tumor
cells had eosinophilic cytoplasm and round nuclei with
spindle and epithelioid cell morphology. There was
significant superficial ulceration in submucosa and
mucosa layers of cystic mass. Mitosis of 20 / 50 HPF
was noted (Figure 2 a, b, c). Immunohistochemistry
showed CD 117, CD 34, DOG 1, SMA positive, Desmin
& Myogenin negative (Figure 2d). Ki 67 proliferation
index was 1%. Lateral, proximal and distal clean surgical
margins were more than 1 cm. The diagnosis was
gastrointestinal stromaltumorwith cysticdegeneration.
The patient, who had no problems in the postoperative
follow-up, was discharged on the 7th postoperative day
with good recovery. No tumor was detected in any other
area in the upper and lower gastrointestinal system
endoscopy and positron emission tomography (PET-CT)
performed in the postoperative period. As the patient's
tumor was c-KIT positive, big in size and high mitotic
index, the patient was started on Imatinib treatment.
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Figure 2.
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a- GIST with spindle and epithelioid cell morphology H&E x200,
b- GIST with wall appearance in areas of cystic degeneration H&E x40,
c- GIST showing superficial ulceration in submucosa and mucosa H&E x40,

d- GIST cells stained positive with

B P IS 4&'@5*

The patientis followed in the 10th postoperative month
without any additional problems. A written statement
was obtained from the patient for this report.

DISCUSSION

GISTs are cellular spindle cell, epithelioid or
pleomorphic mesenchymal tumors of gastrointestinal
tract, first defined in 1983. Before that time, they
were classified as smooth muscle tumors like
leiomyoma, cellular leiomyoma, leiomyoblastoma and
leiomyosarcoma (6). GISTs arises from Cajal cells of
the gastrointestinal system. The diagnostic tool for the
GISTs is tyrosine kinase growth factor receptor (c-KIT
/ CD117) expression. Only a small subgroup of GISTs
which lack KIT expression are presented in literature.
Other diagnostic criteria include positivity for CD34
(70%), smooth muscle actin expression (20-30%), S100
protein expression (10%) and negativity for Desmin
(only 2-4% are positive). DOG1 positivity is considered
clinically significant in diagnosing GIST (1, 5, 7).

GISTs incidence is 1.5/1.000.000/ year. GISTs are more
common in elderly ages and in males (8). GISTs are
usually small masses located in the submucosal area
and are diagnosed incidentally during examinations
or surgeries performed for reasons other than

symptomatic presentations. The most common
complaints in symptomatic GISTs are compression
symptoms due to mass compression effect. Although
the need for emergency surgery is rare (<15%) for
GISTs, intestinal obstruction, gastrointestinal system
bleeding, tumor rupture, intussusception are surgical
emergencies (1, 9). Intestinal obstruction is in the form
of extraluminal compression or intussusception due to
the extraluminal exophytic growth of the submucosal
tumor (9). The Armed Forces Institute of Pathology
(AFIP) classification system. discovered that in addition
to tumor size and mitotic rate, anatomical location and
the total area for mitotic counting (5 mm?) is important
for prognosis (10). High mitotic activity (mitosis of >
5 / 50 HPF), big tumor diameter (greater than 5 cm),
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and c-KIT (CD 117) expression are associated with
malignant behavior of GISTs. Apart from these, positive
surgical margins, tumor rupture, tumor necrosis,
peripheral organ invasion and distant metastasis are
considered among the poor prognostic factors (10).

It has been reported that esophageal and gastric GISTs
have a better prognosis than colorectal and small bowel
GISTs. Gastric GISTs presenting as a pedunculated
cystic mass, on the other hand, have a poor prognosis
due to their large size, high number of mitoses, and
areas of tumor necrosis (4, 5, 11). Although stomach
(60-70%) is the most common site for GISTs, they can
occur from esophagus to anus in every organs in the
gastrointestinal tract (1, 7). In the literature, there are
few case reports of GIST presenting as a large cystic
mass connected to the main tumor with a peduncle (5).
It has been suggested that aggressive tumor growth,
congestion, intratumoral hemorrhage and necrosis are
effective in the formation of large cystic spaces in the
tumor and formation of cystic GIST (11, 12).

The most effective treatment for GISTs is surgery.
These tumors generally do not invade the surrounding
tissue. The tumor should be removed en bloc. For
pedunculated GISTs complete surgical resection (R0)
should be provided by wedge resection of the organ
which is in continuity with the mass. The recommended
approach is RO resection with wide margins of about
1-2cm (1, 4, 13).

The efficacy of chemotherapy and radiotherapy in the
treatment of GISTs is controversial. The recognition of
c-KIT positive patients has an impact on the treatment
protocol. Imatinib mesylate is approved for use in
GISTs, as it inhibits the tyrosine kinase activity of
the c-KIT receptor (1). The cystic GIST of our patient
contained areas of necrosis, high mitotic index, c-KIT
positive and was large in diameter. Imatinib mesylate
treatment was started because of the poor prognostic
factors.

Cystic GISTs should be kept in mind in differential
diagnosis of intra-abdominal cystic tumors. The
frequency of endoscopic and radiological follow-
up of GIST patients after treatment should be done
individually, taking into account prognostic parameters.
Poor prognosis of gastric cystic GISTs should not be
forgotten, and patients should be followed closely in
the postoperative period.
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