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ABSTRACT

In this study, we aimed to evaluate the demographic data and injured
tissue of the patients who applied to the emergency department with
foot and ankle injuries and to reveal the relationship between them.
This study was conducted by retrospectively evaluating the data of
the patients who applied to the emergency department of a tertiary
hospital during the two months between 01.01.2019-28.02.2019.
The fractured bones were grouped as tibia, fibula, talus, calcaneus,
cuboid bone, navicular bone, cuneiform bone and 1st, 2nd, 3rd, 4th,
5th metatarsal bones, and proximal phalanx. Trauma mechanisms
were grouped as falling from a height, falling from the same level,
beating, sports injury, traffic accident and sprain. Of the 133 patients
included in the study, 68 (51.1%) were female. The age ranged
between 1 and 78 years, with a median of 28. The most common
bone fracture was the fibula (42.9%). Patients with calcaneus
fracture had a higher age than those without fractures (median: 44,
inter quartile range (IQR): 42-58, versus median: 26, IQR: 13-41.5)
and patients with fifth metatarsal bone had a higher age than those
without fractures (median: 41, IQR: 22.5-63.5, versus median: 24.5,
IQR: 13-41) but patients with first metatarsal bone had a lower age
than those without fractures (median: 12, IQR: 6-14, versus median:
32, IQR: 14-44) (Mann-Whitney U test, for calcaneus, p=0.003, for
first metatarsal bone, p<0.001 and for fifth metatarsal bone,
p=0.005). Our study results emphasize the presence of different
types of fractures among various age groups, highlighting that fibula
fractures are the most prevalent foot and ankle injuries, primarily
attributed to falls from the same level. To identify specific tissues
affected in foot and ankle injuries and particularly define the
epidemiology in our country, larger, multicenter studies are needed.

Keywords: Ankle, Foot, Injury, Trauma

OZET

Biz bu calismada ayak ve ayak bilegi yaralanmasi ile acil servise
bagvuran hastalarin demografik verilerini ve yaralanan dokuyu
degerlendirmeyi ve bunlar arasindaki iliskiyi ortaya koymay1
amagladik. Calismamiz 01.01.2019-28.02.2019 tarihleri arasindaki
iki aylik siirede tgilincii basamak bir hastanenin acil servisine
bagvuran hastalarin verilerinin retrospektif olarak degerlendirilmesi
ile yapilmistir. Olgularda yaralanan kemik sayilar1 bir kemik kirig1
ve birden fazla kemik kirig1 olarak gruplandirildi. Kirilan kemikler
tibia, fibula, talus, kalkaneus, kuboideum, navikiilare, kuneiform ve
1., 2., 3., 4., 5. metatars ve proksimal falanks olarak gruplandirildi.
Travma mekanizmalar yiiksekten diigme, ayni seviyeden diisme,
darp, spor yaralanmasi, trafik kazasi ve burkulma olarak
gruplandirildi. Calismaya dahil edilen 133 hastanin 68’1 (%51.1)
kadindi. Yas 1 ve 78 arasinda degigsmekte olup ortancasi 28 olarak
saptandi. En sik kemik kirig1 fibula (%42.9) idi. Kalkaneus kirigi
olan hastalarin yas1 kirig1 olmayanlara gore daha yiiksekti (ortanca:
44, geyrekler arasi aralik (CAA): 42-58, ortanca: 26, CAA: 13-41.5)
ve besinci metatars kemigine sahip hastalarin yasi kirig1 olmayanlara
gore daha yiiksekti (medyan: 41, CAA: 22,5-63,5, medyan: 24.5,
CAA: 13-41) ancak birinci metatars kemigi olan hastalarin yasi
kirig1 olmayanlara gore daha diigiiktii (medyan: 12, CAA: 6-14,
medyan: 32, CAA: 14-44) (Mann-Whitney U testi, kalkaneus i¢in,
p=0.003, birinci metatars kemigi i¢in, p<0.001 ve besinci metatars
kemigi igin, p=0.005). Calisma sonuglarimiz, farkli yas gruplar
arasinda farkli kirik tiplerinin goriildiigiinii vurgulayarak, fibula
kiriklarinin en yaygin ayak ve ayak bilegi yaralanmalar1 oldugunu,
bunun da aymi seviyeden diismelerin bagslica nedeni oldugunu
gostermektedir. Ayak ve ayak bilegi yaralanmalarinda etkilenen
belirli dokular1 belirlemek ve ozellikle iilkemiz epidemiyolojisini
tanimlamak i¢in daha biiylik, ¢ok merkezli ¢aligmalara ihtiyag¢
vardir.

Anahtar Kelimeler: Ayak, Ayak bilegi, Kirik, Yaralanma
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INTRODUCTION

Trauma is one of the most common causes of mortality

and morbidity in the world. It is the most common cause
of mortality in young adult males. It ranks first in
developing countries.! Worldwide, approximately 6
million people die every year due to trauma-related
injuries, and trauma-related major vessel injuries, head
trauma, and thoracic injuries are the most common
causes of death. It is crucial to systematically organize
the trauma patient's care into rapid assessment, triage,
resuscitation, diagnosis, and therapeutic intervention.**
Foot and ankle injuries have an important place among
the reasons for applying to emergency departments. The
ankle is the most frequently injured joint. The most
common injuries of the foot and ankle are blunt trauma
and sprain; these injuries can result in strain, sprain, or
fracture.* Injuries can generally develop during daily
activities such as sports, walking, and running. Ankle
sprains account for 75% of all ankle injuries, 39.3% of
lower extremity injuries and 25% of musculoskeletal
injuries.>® The foot and ankle are supported by strong
ligaments. Due to the complexity of the anatomy of the
region in foot and ankle injuries, anamnesis and
physical examination are the cornerstones of the
diagnosis.”® However, radiological imaging is needed in
most cases. In cases where conventional radiographs
cannot provide adequate imaging - especially in the
presence of fracture - advanced imaging methods such
as computed tomography (CT) are used to plan
treatment.® In this study, we aimed to evaluate the
demographic data and broken bones of the patients who
applied to the emergency department with foot and
ankle injuries and to reveal the relationship between
them.

MATERIAL AND METHODS

The current study was carried out by retrospectively
evaluating the data of patients who applied to the
emergency department of a tertiary hospital in two
months between January 01, 2019, and February 28,
20109.

The study population consisted of patients with foot and
ankle injuries who applied to the emergency department
of our tertiary hospital. During the two-month period
during which the data were scanned, 73339 emergency
patient admissions were made. Files of patients with

foot and ankle injuries were reviewed retrospectively
using the hospital's computer-based data system.

To determine foot and ankle injuries, patients who had
short leg splints were identified and included in the
study using the hospital's computer-based data system.
Patients whose data were recorded incompletely and
could not be accessed were excluded from the study.
Demographic data such as the age and gender of the
patients included in the study were evaluated. The
number of injured bones in the cases were grouped as
one bone fracture and more than one bone fracture. The
fractured bones were grouped as tibia, fibula, talus,
calcaneus, cuboid bone, navicular bone, cuneiform bone
and 1st, 2nd, 3rd, 4th, 5th metatarsal bones and proximal
phalanx. Trauma mechanisms were grouped as falling
from a height, falling from the same level, beating,
sports injury, traffic accident and sprain.

The data obtained in the study were evaluated using the
Jamovi statistical program (Jamovi 0.9.5.3). In the
statistical evaluation of the data, descriptive analyses (n,
percentage, median and the interquartile range (IQR))
and Kolmogorov-Smirnov test were used to evaluate the
conformity of the parameters to the normal distribution.
Mann-Whitney U test was preferred for intergroup
comparison of continuous data that did not fit normal
distribution. For the significant p-value, 0.05 was
chosen as the cut-off value. Values below 0.05 were
considered significant.

RESULTS

As the patients' files included in the study were
examined, it was seen that the data of 4 (2.9%) patients
were missing and excluded from the study. Of the 133
patients included in the study, 65 (48.9%) were male
and 68 (51.1%) were female. The age ranged between 1
and 78 years, with a median of 28 (IQR: 14-44).
Broken bones were detected as; 12 (9%) tibia, 57
(42.9%) fibula, 7 (5.3%) talus, 9 (6.8%) calcaneus, 15
(11.3%) cuboid bone, 3 (2%) navicular bone, 3 (2.3%)
cuneiform bone, 2 (1.5%)1st metatarsal bones, 9
(6.8%) 2nd metatarsal bones, 1 (0.8%) 3rd metatarsal
bone, 1 (0.8%) 4th metatarsal bone, 27 (20.3%) 5th
metatarsal bones, and 1 (0.8%) proximal phalanx. The
case with proximal phalanx fracture was the third finger
proximal phalanx fracture. No other phalangeal
fractures were found in the patients included in the
study. As the cases were evaluated according to the



trauma mechanisms, falling from a height of 5 (3.8%),
falling on the same level 79 (59.4%), beating 4 (3%),
sports injury 3 (2.3%), traffic accident 2 (1.5%) and
sprain was 40 (30.1%). As the number of broken bones
are evaluated; there was one bone fracture in 118
(88.7%) cases, and two or more than two bone fractures
in 15 (11.3%) cases (Table 1).

Table 1. Trauma mechanism, broken bones and
distribution of number of broken bones

Trauma mechanism (n, %)
Fall on the same level

79 (59.4%)

Sprain 40 (30.1%)
Beaten 4 (3 %)
Fall from height 5 (3.8%)
Sports injury 3(2.3%)
Traffic accident 2 (1.5%)
Fractures (n, %)

Tibia 12 (9%)
Fibula 57 (42.9%)
Talus 7 (5.3%)
Calcaneus 9 (6.8%)
Navicular bone 3(2.3%)
Cuboid bone 15 (11.3%)
Cuneiform bone 9 (6.8%)
1t metatarsal bone 3 (2.3%)
2" metatarsal bone 2 (1.5%)
3 metatarsal bone 1 (0.8%)
4™ metatarsal bone 1 (0.8%)
5t metatarsal bone 27 (20.3%)
3 proximal phalanx 1 (0.8%)
Number of broken bones (n, %)

One 118 (88.7%)

More than one 15 (11.3%)

It was observed that imaging was performed with
conventional radiographs in all patients, and 63 (47.4%)
patients were referred to CT, one of the advanced
imaging methods. It was observed that no patients were
admitted to the hospital from which all patients were
discharged.

Patients with calcaneus fracture had a higher age than
those without fractures (median: 44, IQR: 42-58, versus
median: 26, IQR: 13-41.5) and patients with fifth
metatarsal bone had a higher age than those without
fractures (median: 41, IQR: 22.5-63.5, versus median:
24.5, 1QR: 13-41) but patients with first metatarsal bone
had a lower age than those without fractures (median:
12, IQR: 6-14, versus median: 32, IQR: 14-44) (Mann-
Whitney U test, for calcaneus, p=0.003, for first
metatarsal bone, p<0.001 and for fifth metatarsal bone,
p=0.005) (Table 2).

Table 2. Age distribution of patients with and without
fracture

With Without p
fracture fracture
Tibia 215 30 0.629
(10.8-42.3) (14-44)
Fibula 28 30 0.899
(15-43) (12-44)
Talus 18 31 0.59
(18-24.5) (13.3-44)
Calcaneus 44 26 0.003
(42-58) (13-41.5)
Cuboid bone 36 28 0.169
(23.5-46) (13-43.8)
15t metatarsal bone 12 32 <0.001
(6-14) (14-44)
5t metatarsal bone 41 24.5 0.005
(22.5-63.5) (13-41)

When the number of broken bones and referral for
advanced imaging (CT) were evaluated, it was observed
that there was a statistically significant relationship
between the number of broken bones and referral for
advanced imaging (Mann-Whitney U test, p<0.001).

DISCUSSION

In our study, it was found that the most common
mechanism causing foot and ankle trauma was falls at
the same level (59.4%), more than one bone was broken
in 11.3% of the patients, and the most common bone
fracture was the fibula (42.9%). Our results showed that
fractures of the 1st metatarsal bone were relatively
higher in young people, and fractures of the 5th
metatarsal bone and calcaneus were somewhat higher in
the elderly.

Foot and ankle traumas have significant socioeconomic
impacts and are a major cause of loss of workforce and
morbidity. In the literature, it is seen that studies on foot
and ankle traumas are mainly carried out on sports-
related injuries (athletes, football players and ice hockey
players, etc.) and on subgroups such as foot or ankle
sprains or bone fractures. Studies have reported that the
most common age range of patients presenting with
ankle injury is between 32 and 37 years.!*® In a study
from Turkey, it was stated that as a logical explanation
for this, bone density decreases with age, and therefore
the frequency of fractures may increase.’ In a study
conducted in Scotland, it was determined that even
though the severity of the force causing the trauma was
the same, the trauma severity scores of the elderly
patients were higher than the young ones. The mention
of the Scottish study can be taken as a second plausible



explanation.®™ It is seen that the frequency of falls
increases due to environmental factors, gait or balance
disorders, and muscle strength and coordination
disorders in advanced ages, and injuries due to stepping
on the lateral surface of the foot due to balance
disorders.’®” In our study, the median age of the
patients was 28 years, and the mean age of the patients
with fractures was significantly higher. Similar to the
studies, it is seen that the cases presenting with ankle
injury in our study were young adults. We think that the
main reason for this may be that individuals in this age
group engage in more sports activities and have a more
active life.

Considering the mechanism of foot and ankle trauma,
the most common cause in our study was falling. An
epidemiological study conducted in the USA examining
3,140,132 ankle sprains found that injury occurred
during athletic activity in approximately half of the
patients.’® In an epidemiological study conducted in
Denmark in which 766 patient data were analyzed, it
was found that approximately half of the patients had
injuries during sports activity.'® In the study of Geng et
al. from Turkey, the cause was reported as falling in
approximately two-thirds of the cases.?’ Similar to the
study of Geng et al., the reason for the low incidence of
injuries during sports activities in our study may be
related to the distance of our hospital from sports
complexes, and the fact that athletes, especially
professional athletes, apply to sports physicians more
after trauma.

Ankle injury often occurs due to increased inversion and
torsion stress during plantar flexion of the foot. The
most common cause of ankle sprain is inversion injury.
In a study evaluating the need for routine X-rays in
patients with ankle trauma with Ottawa rules, it was
reported that fractures often develop in supination-
external rotation.?! In the literature, it has been stated
that the most common supination occurs in external
rotation in lateral malleolar fractures.?>?® The frequency
of lateral malleolus and 5th metatarsal fractures with
inversion, and medial malleolus and other foot and
ankle fractures with eversion mechanism is high?*. The
balance of the body is provided on two legs, and we
believe that the other leg partially restricts the eversion
movement during the action. We think that inversion
injuries cause fractures on the fibula, and eversion
injuries cause fractures on the tibia due to increased
tension. We attributed the 5th metatarsal to direct

trauma in inversion injury, whereas it was attributed to
load on other bones in eversion injuries. Depending on
these mechanisms, fractures of the fifth metatarsal and
calcaneus may be seen in the relatively elderly
population.

Among the limitations of our study are that due to the
study's retrospective design, contracting factors could
not be evaluated, and the patient population could not
reflect the whole population because it was a single-
center study. Another limitation is that the follow-up
data of the patients were not included in our study.
Sequelae data of patients could not be evaluated in our
study. A third limitation was the small size of our
sample. The small size of our sample is a factor that
limits the power of our study and the generalizability of
our results. A final limitation was that the ligament
damage of the patients could not be recorded. Our data
on ligament and soft tissue injury are not sufficient.

In conclusion, according to the results of the current
study, the most common foot and ankle fracture is fibula
fracture, and the most common cause of foot and ankle
injury is falling on the same level. Larger and
multicenter studies are needed to define the affected
tissues in foot and ankle injuries and to reveal the
epidemiology, especially in our country.
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OZET

Arastirmada bir tip fakiiltesinde egitim alan 6grencilerin saglikli
hayat tarzi davranislar1 ve esenlik halinin incelenmesi amaglandi.
Kesitsel ve tanimlayici tipte tasarlanan ¢alismanin evrenini bir tip
fakiltesinde 2022-2023 egitim y1linda 6grenim géren tiim 6grenciler
(n=1407 kisi) olusturdu. Ogrencilerin %23.52’sine ulasildi (n=331).
"Saglikli Yasam Bicimi Davranislar1 Olgegi-11" (SYBDO-11) ve
"Yeni Esenlik Olgegi " kullanildi. Verilerin analizinde Mann-
Whitney U, Kruskal Wallis ve Spearman Korelasyon Testleri
kullanildi. Anlamlilik sinir1 0.05 olarak kabul edildi. Ogrencilerin
SYBDO-II genel ortalamas1 123.35+19.63 puandi. Kronik hastalig:
olan 30 6grencinin SYBDO-II puam 114.66+17.13 iken kronik
hastalig1 olmayan 301 6grencinin SYBDO-II puan1 124.22+19.68 idi
(p=0.009). SYBDO-II'nin alt &lgegi olan Fiziksel Aktivite alt
6lgeginde en yiiksek puan ortalamasi dénem 3 (18.96+5.69), en
diisiik puan ortalamasi dénem 5 &grencilerine (16.04+5.32) aitti
(p=0.006). SYBDO-II alt lgegi olan Manevi Gelisim alt 6lgeginde
donem 1 puan ortalamasi 26.224+4.63, dénem 6 puan ortalamasi
22.78+5.37 idi (p=0.000). Ogrencilerin Yeni Esenlik Olcegi genel
ortalamas1 80.38+16.11 puan idi. Yeni Esenlik Olgeginin alt dlgegi
olan Kisilik ve Erdem alt olgeginde en yiiksek puan ortalamasi
donem 1 dgrencilerinde (16.57+2.74) iken en diisiik puan ortalamasi
donem 6 6grencilerine (14.14+3.33) ait idi (p=0.000). SYBDO-Il ile
Yeni Esenlik Olgegi karsilastirildiginda pozitif yonde orta derecede
korelasyon mevcuttu (p=0.000, r=0.574). Olgekler arasinda orta
derecede korelasyon gorildi. Saglikli yasam tarzlarnn ve
uygulanmast  konusu, tip fakiiltesi Ogrencilerinin meslek
hayatlarinda 6rnek olmalar1 agisindan egitim miifredatina
eklenebilir.

Anahtar kelimeler: Esenlik, Saglikli yasam bigimi, Tip 6grencileri

ABSTRACT

In the study, it was aimed to examine the healthy lifestyle behaviors
and well-being of students studying at a medical faculty. The study
was cross-sectional and descriptive type, and consisted of all
students (n=1407 people) studying in a medical school in the 2022-
2023 academic year. An online questionnaire including "The
Healthy Lifestyle Behaviors Scale-1l " (HLBS-II) and the "New
Well-Being Scale" were filled out by 331 (%23.52) students. Mann-
Whitney U, Kruskal Wallis and Spearman Correlation Tests were
used to analyze the data. The limit of significance was accepted as
0.05. The general average of the students' HLBS-II score was
123.35+19.63 points. While the HLBS-I1 score of 30 students with
chronic disease was 114.66+17.13, the HLBS-II score of 301
students without chronic disease was 124.22+19.68 (p=0.009). In the
Physical Activity subscale, which is a subscale of HLBS-II, the
highest mean score belonged to class 3 (18.96+5.69) and the lowest
mean score belonged to class 5 students (16.04+5.32) (p=0.006). In
the Spiritual Development subscale, which is the HLBS-II subscale,
the mean score for class 1 was 26.22+4.63 and the mean score for
class 6 was 22.78+5.37 (p=0.000). The students' New Well-being
Scale general average was 80.38+16.11 points. In the Personality
and Virtue subscale, which is the subscale of the New Well-Being
Scale, the highest mean score was in class 1 students (16.57+2.74),
while the lowest point average was in class 6 students (14.14+3.33)
(p=0.000). When HLBS-1I was compared with the New Well-Being
Scale, there was a moderate positive correlation (p=0.000, r = 0.574).
There was moderate correlation between the scales. The subject of
healthy lifestyles and its implementation can be added to the
education curriculum in order to set an example for medical school
students in their professional lives.

Keywords: Healthy lifestyl, Medical students, Well-being
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GIRIS
DSO’ye gore saglikli olmak, cesitli hastaliklara bagl

morbidite ve mortaliteden korunmanin yaninda
vicutsal, ruhsal ve sosyal agidan tam bir iyilik
durumudur.! Saghgi gelistirme ise kisi, familya ve
topluluklarin saglik vaziyetlerinin ilerletilmesi ve iyilik
seviyesinin yiikselmesine yonelik faaliyetleri agiklar.?
Saghikli  hayat tarzi  davramglari;  beslenme,
egzersiz/fiziksel aktivite, saglik sorumlulugu, kisiler
arast destek, stres yonetimi ve kendini gergeklestirme
gibi alt bagliklardan olusur.® Saglk ¢aliganlarinin érnek
yasam tarzlarina onciiliik etme sorumluluklar1 vardir.*
Hekimlerin, mesleki sorumluluklari ve sosyal statii
nedeniyle hayat tarzlari ile insanlara rol modeli olma ve
saglik egitimi yoniinden hizmet ettikleri insanlari
etkileme ozellikleri vardir.® Tip dgrencilerinin saghkli
yasam davraniglar1 kendilerinin gelecegin hekimleri
olmalar1 agisindan Onemlidir. Hizli fiziksel ve
psikososyal degisimlerin yasandigt bu donemde
akademik ig yiikii ile stres artmakta, saglikli olmayan
yasam tarzlarma egilim belirgin hale gelmektedir. Tip
fakiiltesi ogrencilerinin saglikli yasam tercihlerinin
onlndeki en buyuk engeller, mesleki stres ve kotl
zaman yonetimi olarak ortaya ¢ikmaktadir.® Bir
doktorun sagliksiz bir yasam stirmesi tretkenligini,
etkinligini, hasta bakimmin kalitesini ve hekimin
meslegine olan baglhligini olumsuz yonde etkiler ve
saglik sistemini olumsuz yonde etkiler.” Bu konuda tip
ogrencilerine egitim verilmeli ve bu konudaki bilgileri
fakultenin ilk yilindan itibaren zaman zaman test
edilmelidir.® Saglikli hayat tarzi ile alakali galismalar da
cogu kez belirli kitleler iizerinde yapilmustir.’® Tip
Ogrencileri  lizerinde  saglikli  yasam  bigimi
davranislarinin incelenmesi admna yapilan caligmalar
kisithdir. Bu ¢aligmada Hatay Mustafa Kemal
Universitesi (HMKU) Tip Fakiiltesi 6grencilerinin
saglikli yasam bigimi davraniglarinin ve esenlik halinin
incelenmesi amaclandi.

YONTEMLER

Kattlhimcilar

HMKU Tip Fakiiltesinde 2022-2023 egitim &gretim
yilinda egitim goren 1407 6grenci egitim gormektedir.
Doénem 1°den 54 kisi, donem 2’den 64 kisi, donem 3’ten
60 kisi, donem 4’ten 50 kisi, donem 5°ten 53 Kkisi,
donem 6’dan 50 kisi olmak iizere toplamda 331 kisi
anketi onam formunu kabul edip ¢alismaya dahil edildi.

Geregler

Cevrimi¢i olusturulmus anket formu onami alinmis
ogrencilere gonderildi. 10 hafta stireyle haftada bir kere
anllk mesajlasma ve haberlesme uygulamasi
kullanilarak  katilimcilara  ulasilmasi  hedeflendi.
Katilimcilara mevcut literatiir taramasiyla olusturulmusg
10 soruluk anket, gegerlik-giivenirligi yapilmis 52 soru
iceren Saglikli Yasam Bicimi Davranislar: Olgegi II ve
gecerlik-giivenilirligi  yapilmis 12 soruluk “‘Yeni
Esenlik Olgegi’’ gonderildi. Saghkli Yasam Bigimi
Davranislar: Olgegi, Walker ve arkadaslarmin yaptigi
bir ¢alisma ile gelistirilmistir.’° 1996 senesinde dlcek
tekrar gdzden gecirilip dizeltilerek "Saglikli Yasam
Bicimi  Davramiglart  Olgegi-11"(SYBDO-I)  ismi
verilmistir.'* ~ SYBDO-II'nin  Tiirkge  gecerlik
giivenilirlik calismast 2008 yilinda Bahar ve ark.
tarafindan gergeklestirilmistir.’> SYBDO-II 6lcegindeki
sorulara verilen yanitlar ‘‘hi¢chir zaman’’, ‘‘bazen’’,
“sik sik’’, “‘diizenli olarak’’ seklindedir. Olgek 4’lii
likert seklindedir. Olgekten alinacak en diisiik skor 52
en yiiksek skor 204’tiir. Olgekte saglik sorumlulugu,
fiziksel aktivite, beslenme, manevi geligim, kisilerarasi
iliskiler ve stres yonetimi adinda alt olgekler
bulunmaktadir. Olge Yeni Esenlik Olgegi 10’1u likert
seklindedir. Olgekten alinacak en diisik puan 12,
Olgekten alinacak en yiiksek puan ise 120’dir. 2017
yilinda Vander Weele, “Yeni Esenlik Endeksi (New
Florishing Index)” isimli 6lgegini gelistirmistir.'® 2022
yilinda Olgegin  Alkan tarafindan gecerlilik ve
giivenilirlik galismas1 yapilmustir.**

Istatistiksel analiz

SPSS 21 kullanilarak istatistiksel analiz yapildi.
Tanimlayici istatistikler kullanildi (ortalama, minimum,
maksimum, standart deviasyon). Kategorik ol¢cimler
say1 ve yiizde olarak ifade edilmis, siirekli dl¢iimlerse
ortalama ve standart sapma olarak degerlendirilmistir.
Verilerin normal dagilima uygun olup olmadigi
Kolmogorov-Smirnov Testi ile degerlendirildi. 2’li ve
coklu gruplara ait surekli 6lgiimlerin
karsilastirilmasinda ~ normal  dagilim  gosteren
parametreler icin student T test ya da tek yonli varyans
analizi, normal dagilim gdstermeyen parametreler i¢in
Mann-Whitney U Testi veya Kruskal Wallis Testi
kullanilmigtir. Homojen varyans testi ile gruplar'daki
Olciilen degisken varyanslarinin esit olup olmadigina
bakilmistir. Post-hoc kargilastirmalarda Tukey analizi
kullanilmigtir. Gii¢ analizinin yapilmasi i¢in G*Power
3.1.9.7 programi kullanilmis olup Caligmanim etki



biytikliigi 0.25, giicii % 90 olarak alinmigtir. Minimum
gereken 6grenci sayist 270 olarak hesaplanmugtir. 331
Ogrenci, rastgele secilip onamlar1 alindiktan sonra
calismaya dahil edilmistir. Degiskenler arasindaki
iliskide Spearman korelasyon testi kullanildi.
Olgeklerin giivenilirligi, gtvenilirlik analizi ile test
edilmis  olup  Cronbach  alfa  degeri ile
degerlendirilmistir. Anlamlilik sinir1 0.05 olarak kabul
edildi.

BULGULAR

Ankete katilim gosteren toplam mevcut 331 kisidir.
%16.3’1i donem 1, %19.3’1i donem 2, %18.1’1 donem 3,
%16’s1donem 4, %15.1’1donem 5, %15.1°1 dénem 6’da
aktif egitim goren O&grencilerden olusmaktadir.
Katilimcilarin = %55.3’4 (n=183) kadin, %44.7’si
(n=148) erkektir. %27.2°si (n=90) alkol tliketmekte,
%20.8’1 (n=69) sigara i¢mektedir. Katilimcilarin
%9.1’inde (n=30) en az bir kronik hastalik mevcut iken
%90.9’unda (n=301) kronik hastalik mevcut degildir
(Tablo 1). Saglikli Yasam Bicimi Davramslar1 Olcegi-
[’nin i¢ tutarhligimmi belirlemek i¢in gilivenilirlik
katsayisi incelenmis ve Cronbach alfa degeri 0.92 (%95
GA) olarak hesaplanmigtir. Dénem 1 G6grencilerinin
ortalama SYBDO-II puami 125.37+18.11, dénem 2
ogrencilerinin  121.57+17.31 puan, donem 3
ogrencilerinin  126.88+22.52  puan, dbénem 4
ogrencilerinin  127.734£20.66  puan, ddonem 5
ogrencilerinin = 117.46+16.92 puan, donem 6
ogrencilerinin 120.50+20.42  puandir. Erkek
ogrencilerin ortalama SYBDO-II puani1 124.88+22.44
puan iken kiz O&grencilerin ortalama oOl¢cek puani
122.12+16.99’dur. Sigara icen Ogrencilerin ortalama
SYBDO-II puani 119.86+22.03 iken sigara icmeyen
ogrencilerin puam 124.27+18.89°dur. Alkol kullanan
ogrencilerin ortalama SYBDO-II puani 123.36+22.81
iken, tiketmeyenlerin ortalama puani 123.35+18.36dur.
En az bir kronik hastaligi olan 6grenciler ile kronik
hastalig1 olmayanlar arasinda SYBDO-II 6lgegine gore
anlamli bir fark saptandi (Tablo 1). Katilimeilarin %81

(n=28) zayif, %69’u (n=229) normal kilolu, %18’
(n=61) fazla kilolu, %3’ (n=13) ise obezdir. Zayif
ogrencilerin SYBDO-II ortalama puani 120.53+16.24,
normal Kilolu olanlarin puanmi 123.394+20.02, fazla kilolu
olanlarin puan1 125.29+20.19, obez olan 6grencilerin
puant 119.69£17.37°dir (Tablo 1). Fiziksel aktivite alt
6lceginde donemler karsilastirildiginda anlaml bir fark
vardir. (Tablo 3). Bonferroni diizeltmesi yapildiktan
sonra anlamlilik smir1 0.003 olarak belirlenmis ve
gruplar aras1 anlamli bir fark saptanmamistir. Manevi
Gelisim alt 6lgeginde donemler arasinda anlamli fark
vardir (Tablo 2). Post-hoc analizlerde Bonferroni
diizeltmesi yapildiktan sonra anlamli bir fark
saptanmamustir.  Saglik  sorumlulugu,  beslenme,
kisilerarast iliskiler ve stres yonetimi alt 6lgeklerinde
doénemler arasi anlamli bir farklilik yoktur. Yeni Esenlik
Olgegi'nin i¢ tutarliigm belirlemek igin giivenilirlik
katsayist incelendi. Cronbach alfa degeri 0.82 (%85
GA) olarak hesaplanmistir. Yeni Esenlik Olgegi
dénemler arasinda uygulandiginda anlamli bir fark
olmadig1 goriildi. Sigara igme ve icmeme durumu ile
alkol tiikketme ve tiiketmeme durumu karsilagtirildiginda
istatistiki bakimdan fark saptanmamustir. Kronik
hastalik varligi ile yoklugu arasinda dlgek bakimindan
anlaml bir fark yoktur. Vicut kitle endeksi farkli olan
katilimcilarda dlgek bakimindan anlamli bir fark yoktur
(Tablo 3). Yeni Esenlik Olgegi alt dlgekleri donemler
arasinda karsilastirildi (Tablo 4). "Mutluluk ve yasam
doyumu®", " zihinsel ve fiziksel saglik”, "yasama amaci
ve anlami", "yakin sosyal iligkiler”, "finansal ve maddi
durum" alt 6lgeklerinin ortalama puanlarinda donemler
karsilastirildiginda  istatistiki bakimdan bir fark
olmadigr saptanmistir. Kisilik ve erdem alt dlgeginde
dénemler Kkarsilastirildiginda anlamhi  bir  fark
saptanmistir. Kisilik ve erdem alt 6l¢eginde donemler
karsilastirilip post-hoc degerlendirme i¢in Tukey analizi
yapildiginda anlaml bir fark olmadig1 tespit edilmistir.
SYBDO-II ile Yeni Esenlik Olcegi puanlar1 arasinda
pozitif yonde orta derecede korelasyon gérildi (Tablo
5).



Tablo 1. Gruplar arasinda sosyodemografik verilerin kargsilagtiritlmasi

SYBDO-II
Donem 1 Ddnem 2 Doénem 3 Dénem 4 Doénem 5 Donem 6 Ort. Puani p
Cinsiyet
Erkek 25 (%7.5) 18 (%5.4) 35 (%10.5) 23 (%6.9) 23 (%6.9) 24 (%7.2) 124.88+22.44 p=0.44
Kadin 29 (%8.7) 46 (%13.8) 25 (%7.5) 30 (%9) 27 (%8.1) 26 (%7.8) 122.12+16.99
Yas Ortalamasi 19.27+1.66 20.4+1.29 21.38+2.41 22.47+1.73 23+1.01 25.22+4.51
Sigara
Icenler 7 (%2.1) 8 (%2.4) 12 (%3.6) 14 (%4.2) 15 (%4.5) 13 (%3.9) 119.86+22.03 p=0.05
Icmeyenler 47 (%14.1) 56 (%16.9) 48 (%14.5) 39 (%11.7) 35 (%10.5) 37 (%11.1) 124.27+18.89
Alkol
Evet 9 (%2.7) 15 (%4.5) 15 (%4.5) 19 (%5.7) 19 (%5.7) 13 (%3.9) 123.36+22.81 p=0.61
Haywr 45 (%13.5) 49 (%14.8) 45 (%13.5) 34 (%10.2) 31 (%9.3) 37 (%11.1) 123.35+18.36
Kronik Hastalik
Var 2 (%0.6) 6 (%1.8) 6 (%1.8) 4 (%1.2) 8 (%2.4) 4 (%1.2) 114.66+17.13 p=0.009
Yok 52 (%15.7) 58 (%17.5) 54 (%16.3) 49 (%14.8) 52 (%15.7) 46 (%13.8) 124.22+19.68
Vicut Kitle Zayif Zayif Zayif Zayif Zayif Zaytf Zayif p=0.70
Endeksi*
6 (%1.8) 11 (%3.3) 4 (%1.2) 2 (%0.6) 3 (%0.9) 2 (%0.6) 120.53+16.24
Normal Normal Normal Normal Normal Normal Normal
35 (%10.5) 44 (%13.2) 38 (%11.4) 38 (%11.4) 38 (%11.4) 36 (910.8) 123.39+£20.02
Fazla Kilolu Fazla Kilolu Fazla Kilolu Fazla Kilolu Fazla Kilolu Fazla Kilolu Fazla Kilolu
12 (%3.6) 8 (%2.4) 15 (%4.5) 9 (%2.7) 7(%2.1) 10 (%3) 125.29+20.19
Obez Obez Obez Obez Obez Obez Obez
1 (%0.3) 1 (%0.3) 3(%0.9) 4(%1.2) 2 (%0.6) 2 (% 0.6) 119.69+17.37
SYBDO-II
Olgek Puan Ort. 125.37+£18.11  121.574#17.31  126.88+22.52 127.73+20.66  117.46+16.92 120.5+20.42 p=0.09

*Vicut kitle endeksine (kg/m?) gore; <18.5 zayif, 18.5-24.5 arasi normal, 25-29.9 fazla kilolu, >30 obez anlamina gelmektedir. Tabloda ortalamalara ve standart
sapmalara yer verilmistir. Mann-Whitney U Test ve Kruskal Wallis Test kullanimigtir.

Tablo 2. Ogrencilerin dénemlerine gore saglikli saglikli yasam bigimi davranislari-11 alt 8lgek puan dagilimi

Dénem Saghik Sorumlulugu Fiziksel Aktivite Beslenme Manevi Gelisim Kisilerarast Stres
Iligkiler Yonetimi
1 19.00+4.17 17.37+4.04 19.09+3.60 26.22+4.63 24.31+4.60 19.37+3.47
2 18.64+3.86 16.51+5.07 19.31+3.38 24.06+4.35 25.01+4.36 18.03+2.99
3 19.35+4.74 18.96+5.69 20.05+4.45 24.365.03 24.43+4.71 19.71+4.48
4 20.64+4.60 18.16+5.44 20.1545.44 24.52+4.99 25.32+4.42 18.92+3.76
5 18.84+3.99 16.04+5.32 18.22+4.20 23.36+4.77 23.10+3.93 17.90+3.57
6 19.84+4.23 17.0246.15 18.76+3.62 22.78+5.37 23.58+4.42 18.52+3.84
p degeri p=0.17 p=0.02 p=0.09 p=0.006 p=0.09 p=0.10

Tabloda ortalamalara ve standart sapmalara yer verilmistir. Gruplar arasi karsilastirmada Kruskal Wallis Test kullanilmigtir.



Tablo 3. Tip 6grencilerilerinin sosyodemografik 6zellikleri ve siniflarina gore yeni esenlik 6l¢egi puan dagilimi

Yeni Esenlik
iy i} iy i} i . Olcegi Ort.
Dénem 1 Doénem 2 Doénem 3 Doénem 4 Doénem 5 Dbénem 6 gl:,fam
Cinsiyet
Erkek 25 (%7.5) 18 (%5.4) 35 (9%10.5) 23 (%6.9) 23 (%6.9) 24 (%7.2) 80.40+16.60 p=0.80
80.36+15.75
Kadin 29 (%8.7) 46 (%13.8) 25 (%7.5) 30 (%9) 27 (%8.1) 26 (%7.8)
Yas Ortalamasi 19.27+1.66 20.4+1.29 21.38+2.41 22.47+1.73 23+1.01 25.22+4.51
Sigara
Icenler 7 (%2.1) 8 (%2.4) 12 (%3.6) 14 (%4.2) 15 (%4.5) 13 (%3.9) 78.84+16.92 p=0.45
Icmeyenler 47 (%14.1) 56 (%16.9) 48 (%14.5) 39 (%11.7) 35 (9%10.5) 37 (%11.1) 80.78+15.88
Alkol
Evet 9 (%2.7) 15 (%4.5) 15 (%4.5) 19 (%5.7) 19 (%5.7) 13 (%3.9) 79.76 £ 16.94 p=0.72
Haywr 45 (%13.5) 49 (%14.8) 45 (%13.5) 34 (%10.2) 31 (%9.3) 37 (%11.1) 80.61 + 15.82
Kronik Hastalik
Var 2 (%0.6) 6 (%1.8) 6 (%1.8) 4 (%1.2) 8 (%2.4) 4 (%1.2) 76.40 £ 15.78 p=0.15
Yok 52 (%15.7) 58 (%17.5) 54 (%16.3) 49 (%14.8) 52 (%15.7) 46 (%13.8) 80.77 + 16.11
Vicut Kitle Zayif Zayif Zayif Zayif Zayif Zayif Zayif p=0.70
Endeksi*
6 (%1.8) 11 (%3.3) 4 (%1.2) 2 (%0.6) 3 (%0.9) 2 (%0.6) 77.96 £16.91
Normal Normal Normal Normal Normal Normal Normal
35 (9%10.5) 44 (%13.2) 38 (%11.4) 38 (%11.4) 38 (%11.4) 36 (910.8) 81.62 + 15.76
Fazla Kilolu Fazla Kilolu Fazla Kilolu Fazla Kilolu Fazla Kilolu Fazla Kilolu Fazla Kilolu
12 (%3.6) 8 (%2.4) 15 (%4.5) 9 (%2.7) 7(%2.1) 10 (%3) 78.32 £ 16.75
Obez Obez Obez Obez Obez Obez Obez
1 (%0.3) 1 (%0.3) 3(%0.9) 4(%1.2) 2 (%0.6) 2 (% 0.6) 73.30 £ 15.89
SYBDO-11 Olgek
Puan Ort. 84.11+15.82 7854+17.02 8123+16.68 80.88+13.75 7858+16.89 78.94+16.04 p =0.25

Mann Whitney U Test ve Kruskal Wallis Test kullanmilmigtir.

Tablo 4. Tip 6grencilerinin siniflarina gore yeni esenlik l¢egi alt 6lgek puan dagilimi

Mutluluk ve Zihinsel ve Fiziksel Yasama Amaci ve Yakin Sosyal Finansal ve Maddi

Dénem Yasam Doyumu Saghk Anlami Kisilik ve Erdem Tliskiler Durum

1 12.51+3.91 12.66+3.99 14.55+4.35 16.57+£2.74 14.00+4.22 13.79+5.55

2 11.39+4.43 11.51+4.22 13.07+4.64 14.59+3.96 13.42+3.96 14.54+4.66

3 12.48+3.39 12.31+3.77 13.56+4.46 15.18+3.61 13.15+3.73 14.53+4.88

4 12.18+3.41 12.33+£3.90 13.24+4.10 14.64+3.77 13.86+3.63 14.60+5.10

5 11.32+£3.79 11.92+3.61 12.44+4.73 14.82+3.91 12.34+3.96 15.74+4.68

6 11.84+4.01 12.40+3.40 12.66+5.00 14.14+3.33 13.18+4.36 14.72+4.92
p degeri p=0.37 p=0.70 p=0.08 p=0.008 p=0.22 p=0.51

Kruskal Wallis Test kullanilmistir.
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Tablo 5. Saglikli yasam bi¢imi davranislari ile esenlik

durumu arasindaki iligkinin degerlendirilmesi

Yeni Esenlik Olcegi Puami
p=0.000, r=0.574

SYBDO-II Puam

SYBDO-II Alt

Olgcekleri

Saglhik Sorumlulugu p=0.000, r=0.312
Fiziksel Aktivite p=0.000, r=0.266
Beslenme p=0.000, r=0.228

Manevi Gelisim
Kisileraras Iliskiler
Stres Yonetimi
Spearman Korelasyon testi kullanilmistir.

p=0.000, r=0.661
p=0.000, r=0.462
p=0.000, r=0.488

TARTISMA
Calismada tip fakiiltesi 6grencilerinin saglikli yasam
bicimi davranislari, Olgege gore orta diizeyde
bulunmustur. Alt 6l¢ekler arasinda siniflar arasinda bazi
farkliliklar mevcuttur. Dénem 1°den dénem 6’ya kadar
herhangi bir 6lcekte ya da alt 6lcekte anlamli sekilde
puanlarin arttigi ya da azaldigi saptanmamistir. Bu
durumun sebebi bireysel farkliliklar olabilir. Tip
ogrencilerinin hastalara 6rnek olma konusunda saglikl
yasam  bigimi  davraniglarint  orta  diizeyde
gerceklestirmesi  diislindiirticiidiir. Tip miifredati,
sosyoekonomik durum gibi degiskenlerin bu sonugta
etkili oldugu diistiniilmektedir. Kiz 6grenciler fiziksel
aktivite konusunda erkek Ogrencilere gore geri
kalmistir. Manevi geligim alt 6lgegi ile donem arttikca
Bu da

azalmaktadir. miifredatin

dayandirilabilir.

agirlasmasina

Calismada tip &grencilerinin SYBDO-II dlgeginden
aldig1 ortalama puan 123.35+19.63’tlir. Gomleksiz,
Yakar ve Piring¢i’nin ¢alismasinda Ol¢ek ortalama
124.79+£19.63°tiir.® Tatar’m uzmanlik
calismasinda ortalama &lgek puani 123.46+17.01°dir.
Ardig ve Tagkin’in ¢aligmasinda ise ortalama o&lgek
puani 127+17.01 puandir.’® Bu sonuglar bize tip
ogrencilerinin saghikli yasam bi¢cimi davranislar
konusunda orta derecede bilgiye sahip olduklarimi
gosterebilmektedir.

Calismada en yiiksek SYBDO-II alt &lgek puan
ortalamalar1 kisileraras: iligskiler (24.334+4.45) ile
manevi gelisim (24.24+4.93) alt Olgeklerinden
almmistir. En az puan alan alt 6lgeklerden fiziksel
aktivitenin  ortalama  puam1  17.36+5.37,  stres
yonetiminin ortalama puam 18.75+3.74’tiir. Ardig ve
Taskin’in ¢aligmasinda en fazla puan "manevi geligim"
alt 6lgeginden (25.19+4.89), en az puan ortalamasi ise
18.88+4.49 ile "fiziksel Olceginden
almmistir.’”  Hemgirelik dgrencilerine yapilan  bir

puani tez

gelisgim" alt

calismada en yiiksek puan ortalamasi kisilerarasi
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iligkiler (25.8843.92), en disiikk alt faktér puan
ortalamas1 fiziksel aktiviteye aittir(18.91+4.64).%8
Emami ve ark.’min, bir iUniversitenin tip bilimleri
Ogrencilerine yaptigi calismada en yiliksek puanli
olanlardan manevi gelisim ortalama puam 23.27+4.2,
kisilerarast gelisim ortalama puam 23.6+4.7’dir.
Fiziksel aktivite ortalama puani 17.90+4.2’dir ve en
diisiik alt faktor puamdir.’® Fiziksel aktiviteye daha
fazla ©Onem verilmesi gerektigi
calismalardan ¢ikarilabilir.

Calismada SYBDO-II dlgeginden alinan puan ve alt
Olgek puanlar1 cinsiyete gore anlamlhi bir fark
olusturmuyordu. Erkek dgrencilerin ortalama SYBDO-
II puam 124.88+22.44, kiz Ogrencilerin ortalama
SYBDO-II puami 122.12£16.99°dur. Gémleksiz ve
ark.’nin, yaptigi ¢alismada erkek 6grencilerin fiziksel

sonucu mevcut

alt faktor ortalama puam 17.77+4.71, kiz dgrencilerin
alt faktor 16.16+3.90’dwr.  Erkek
Ogrencilerin kisileraras1 alt Olgek ortalama puani
24.57+4.39, kiz 6grencilerin 25.45+4.13 tiir.™®> Kdse ve
ark. ’nin, yaptig1 calismada erkek ogrencilerin fiziksel
aktivite ortalama puani, kiz 6grencilerin fiziksel aktivite
puanindan daha yiiksekti.? Ozyazicioglu ve ark.’nim,

ortalama puant

saglik yiiksekokulu 6grencileriyle yaptiklar1 ¢alismada
kiz 6grenciler SYBDO-II’den ortalama 130.26+15.25
puan, erkek dgrenciler 125.07 £19.07 puan almustir.?
Karaaslan ve ark.’nin, lise 6grencileri tizerinde yaptigi
arastirmada kiz Ogrenciler erkeklere gore "saglik
iliskiler"  alt
faktorlerinden daha fazla puanlar almigtir.

Fiziksel aktivite alt faktoriinde erkek Ogrencilerin
aldiklar1 ortalama puan kiz 6grencilerden daha ytiksekti.
Fiziksel aktivite alt faktor puanlarinin erkeklerde

sorumlulugu” ile  "kisiler arasi

kadinlara gore daha yiiksek oldugu sonucuna varilabilir.
Calismada donemler arasinda, viicut kitle endeksine
gore, sigara icimine gore, alkol tlketimine gore
SYBDO-II puanlar1 bakimindan istatistiki agidan fark
yoktur. Siirekli ya da kronik bir hastaligi
bulunmayanlarin ortalama SYBDO-II puani kronik
hastalig1 bulunanlara gére daha yiksekti. Dortkol ve
ark.’nin, tip fakiiltesi 6grencilerine yaptig1 ¢aligmada
sigara kullanmayanlar ile alkol tiketmeyenlerin
"SYBDO-II" puanlar1 daha yiiksekti. Donem 1 tip
ogrencilerinin donem 6 tip dgrencilerine gore "SYBDO-
I1 " toplam puani , "fiziksel aktivite", "manevi gelisim",
"kisilerarast iliskiler" puanlar1 daha fazla idi.® Duran ve
ark. ’nin, beslenme ve diyetetik boliimii 6grencileri
tizerine yaptig1 calismada normal kiloda olanlarin
fiziksel aktivite alt 6lceginden aldiklar1 ortalama puan



(18.14+4.41), zayif (15.96+3.80) ve kilolu 6grencilere
(16.30+2.75) gore daha yilksekti. Normal kiloda olan
Ogrencilerin beslenme alt 6lgek puanmi (22.02+3.43),
zayif Ogrencilere (20.36+2.96) gore daha yuksekti
(p=0.023).%2 Tugut ve ark.’mmn, saghk yiiksekokulu
Ogrencilerine yaptigi ¢alismada dénem 4 6grencilerinin
SYBDO-II &lgeginden aldiklar1  ortalama puan
(146.9+26.3), donem 1 6grencilerine (136.2+24.9) gore
daha yuksekti.*

Calismada SYBDO-II 6lcegi ile Yeni Esenlik dlgegi
arasinda orta derecede pozitif yonde korelasyon ortaya
cikmisgtir. Saghkli hayat tarzi ve esenlik halinin
karsilastirilmasi arastirmak daha ¢ok ¢aligmaya ihtiyag
vardir.

SONUC

HMKU Tip Fakiiltesinde egitim goren ogrencilerin
saglikli hayat tarzi davranislari toplam puani orta
diizeyde bulunmustur. Olcekler arasindaki iliski orta
diizeyde goriilmistiir. Fiziksel aktivite alt 6l¢eginde
cinsiyetler aras1 farklar mevcuttur. Fiziksel aktivitenin
kisiden kisiye degisebildigi saptanmis, genel bir sonuca
varilamamustir.

Saglikli yasam bi¢imi davranmiglart bir toplum saglig
sorunudur ve hekimlerin bu konuda topluma o6rnek
olmas1 6nemlidir. Tip Ogrencilerinin saglkli yasam
bi¢imi davraniglarmi kendi yasamlarinda uygulamalari
hastalara 6rnek olacak ve toplum sagligimi olumlu
yonde etkileyecektir.
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Dr. A.D.’ye verilerin toplanmasinda yapmis oldugu
katkidan dolay1 tesekkiir ederiz.

Yazar ¢ikar catismasi
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ABSTRACT

Retractor systems are crucial in assisting physicians during surgical
operations, ensuring optimal access to the surgical site, holding
necessary equipment, and facilitating various procedures such as
holding open wounds, stretching tissues, and removing them from
the surgery site. Currently, retractors are tailored to specific
anatomical regions. For instance, thyroid surgery presents unique
challenges due to the gland's location and proximity to vital
structures. Accessing the thyroid tissue amid the complexities of the
neck region, which includes muscles like sternohyoid, sternothyroid,
thyrohyoid, and omohyoid, requires careful retraction for a safe and
effective procedure. The success of thyroid surgery relies on
distinguishing the thyroid gland from surrounding structures,
precisely determining surgical margins, and ensuring a clear view of
the surgical field to mitigate potential complications. In this study,
two distinct retractor holder designs, versatile for various operations,
were developed and evaluated for their working volume, degrees of
freedom in design, and applicability in surgical procedures. These
designs aim to contribute to improving surgical outcomes, reducing
complications, and general advances in the field of surgical
instrumentation.

Keywords: Design, Retractor, Surgical operation, Working volume

OZET

Ekartor sistemleri, cerrahi operasyonlar sirasinda hekime yardimci
olmasi, cerrahi bolgeye optimum erisimin saglanmasi, gerekli
ekipmanlarin bulundurulmasi, agik yaralarin tutulmasi, dokularin
gerilmesi, ameliyat alanindan uzaklastirilmasi gibi gesitli islemlerin
kolaylastirilmasinda 6nemli bir rol oynamaktadir. Su anda ekartorler
belirli anatomik bolgelere gére uyarlanmistir. Ornegin tiroid
cerrahisinde, bezin konumu ve hayati yapilara yakinligi nedeniyle
benzersiz  zorluklar icermektedir. Sternohiyoid, sternotiroid,
tirohiyoid ve omohyoid gibi kaslar1 igeren boyun bdlgesinin
karmagikliklar1 arasinda tiroit dokusuna erigim, giivenli ve etkili bir
prosediir igin dikkatli bir sekilde geri ¢ekilmeyi gerektirir. Tiroit
cerrahisinin basarisi, tiroit bezinin gevre yapilardan ayirt edilmesine,
cerrahi  sinirlarin ~ kesin  olarak  belirlenmesine ve  olasi
komplikasyonlar1 azaltmak i¢in cerrahi alanin net bir sekilde
goriilebilmesine baghidir. Bu caligmada, cesitli operasyonlar i¢in ¢ok
amacl, iki farkli ekartér tutucu tasarimi gelistirilmis ve ¢alisma
hacimleri, tasarimdaki serbestlik dereceleri ve cerrahi islemlerde
uygulanabilirlikleri agisindan degerlendirilmistir. Bu tasarimlar ile
cerrahi sonuglarin iyilestirilmesine, komplikasyonlarin azaltilmasina
ve cerrahi enstriimantasyon alaninda genel ilerlemelere katkida
bulunmay1 amaglamaktadir.

Anahtar Kelimeler: Cerrahi operasyon, Calisma hacmi, Ekartdr,
Tasarim
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INTRODUCTION

In surgical practices, precision and clarity of

anatomical structures are essential for achieving
successful outcomes while minimizing complications.!
3 Retractor systems serve as tools in this pursuit,
facilitating optimal exposure of the operative field,
securing necessary apparatus, and enabling effective
tissue manipulation.*® The intricacies of surgical
procedures become particularly pronounced in specific
anatomical regions, demanding specialized retractor
systems to navigate the complexities. In thyroid surgery,
precision is paramount, especially when navigating the
intricacies surrounding the strap muscles—sternohyoid,
sternothyroid, thyrohyoid, and omohyoid. Accessing
the thyroid tissue safely and effectively demands not
only accuracy but also a sophisticated strategy for
retraction. This involves differentiating the gland from
surrounding vital structures, defining surgical margins,
and ensuring optimal visualization.’®

Tiwari et al. compared the performance of the suction
retractor in 300 cases of mesioangular impactions.® with
a focus on achieving good visualization and a bloodless
field for surgery. Recognizing the need for an
innovative tool, they purposed a retractor, with
modifications, shows potential to enhance suction,
retraction, visualization, reduce surgery time, and
improve post-operative comfort for both surgeons and
patients. Espinosa et al. pointed out the importance of
imaging accuracy of breast conserving surgery
treatment option for early-stage breast cancer.’® This
study introduces a breast retraction phantom and
deformation modeling method to explore the potential
of compensating for these deformations during BCS
image guidance. Using CT scans of silicone breast
phantoms with embedded beads, a sparse-data
registration technique was employed, demonstrating
promising accuracy. Similarly, the application of breast
surgery, a cornerstone in treating both benign and
malignant conditions, requires a nuanced understanding
of breast tissue and its relationship with adjacent
structures.!'? In the context of breast cancer surgery,
the comprehensive removal of lymph nodes in the
armpit is paramount for effective treatment. This
necessitates sophisticated retraction techniques to
unveil adjacent muscles and nerves, ultimately
optimizing the surgical field for reduced complications.
Modern surgical practice prioritizes cosmetic concerns,
steering surgeries towards minimally invasive
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procedures. This paradigm shift is evident in thyroid and
breast surgeries, where the emphasis lies on smaller
incisions and clear visualization of the surgical site. The
success of these procedures hinges on the ability to
visualize anatomical and pathological structures
precisely.

Currently the types of retractors are in a diverse range,
featuring handheld options like the Richardson
retractor, US Army retractor, farabeuf retractor, and
Lahey thyroid retractor, alongside self-retaining
alternatives such as Jolls thyroid retractor, Beckman
thyroid retractor, and MASTR retractor.®>-%6 Each caters
to specific surgical needs, reflecting the requirements of
diverse procedures. A well-designed retractor system
must prioritize both its applicability and size. The
design must allow freedom of movement for the surgeon
and operators without imposing restrictions. Moreover,
the retractor system should enhance visibility for the
operators, promoting effective surgical applications and
minimizing complications.*°

Roca et al. designed an expandable chamber retractor to
reduce the risk in the neurosurgical interventions for the
treatment of complex pathologies in high risk brain
areas. 2° Utilization of this retractor reduces the pressure
on the brain to avoid complications. Additionally,
validation of the design was proved in animal tests and
blind comparisons.

The success of the designed retractors in the literature
shown that development of the novel retractors can
reduce risks and complications in various fields or
surgeries. Therefore, in this study, we designed novel
retraction systems with the versatility and efficiency of
retraction across various surgical scenarios instead of
being operation-specific. Traditional retractors typically
employ a single-piece element, constraining retraction
to two axes depending on the application of the
retractor.??2 In contrast, our design features a retractor
system comprising three interconnected parts, allowing
simultaneous retraction in three axes. This revolutionary
advancement provides a dynamic and adaptable tool for
surgeons seeking greater precision. Furthermore, our
system introduces separator elements, offering the
flexibility to deploy them bilaterally or unilaterally.
This adaptability allows surgeons to tailor the
configuration for optimal visualization of the
anatomical region requiring retraction. Its adaptability
extends beyond specific surgeries and can be used in
various operations and medical applications. Through
this innovation, we aspire to contribute significantly to



the evolution of surgical tools, improving efficiency,
precision, and improved patient outcomes.

METHODS

The retractor designs in this study were modeled in 3D
using Solidworks design software. The primary focus of
both retractor systems was to increase the working
volume and degrees of freedom. In pursuit of this goal,
the design ensured that the retractor systems remained
compact enough not to impede the application area or
the surgeon's field of vision. Additionally, the retractor
systems were engineered to balance strength and
compactness, which is essential for tasks such as pulling
tissues or supporting apparatus. This equilibrium was
achieved by selecting a midpoint that optimally
combined strength and size. The designed components
were  subsequently manufactured using CNC
machining, employing stainless steel as the material to
mitigate contamination. For the plastic parts of the
retractors, Fused Deposition Modeling (FDM) was
employed. PLA was selected as the print material due to
its biocompatible and easily sterilizable nature.2* A

(@)

The coupling-type retractor

The coupling-type retractor is a compact device
designed to hold various surgical instruments securely.
Typically, it is configured to attach to the side of the
patient's bed while firmly supporting an apparatus that
aids in surgical procedures. This design consists of three
main bodies, three tightening screws, and assembly
screws shown in Figure 2. The main bodies on the sides
of the retractor are designed to be connected to fixed
locations or apparatus needed in surgical applications.

100% infill ratio was chosen for all the printed parts to
ensure durability and high mechanical properties. Other
printing parameters are 210°C nozzle temperature, 60°C
heated bed temperature, 60 mm/s printing speed, and 0.2
mm layer thickness. The models were sliced using
Ultimaker Cura, considering the specified parameters.

RESULTS

In this study, two design prototypes were developed for
retractors intended for versatile use across various
surgical procedures. These retractors feature a higher
working volume and a high degree of freedom to
simplify surgical complexities and minimize the need
for additional operators. Importantly, these designs
ensure unobstructed vision and unrestricted movement
during operations. These two designs are shown in
Figure 1. The design shown in Figure 1a will be referred
to as the coupling-type retractor. In contrast, the design
featured in Figure 1b will be referred to as the telescopic
retractor for clarity and distinction throughout this
study.
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(b)

Figure 1. The 3D models of the designed retractors: a) coupling-type retractor and b) telescopic retractor

The assembly screws can be removed to facilitate the
connection of the retractor to a fixed location, such as
the sides of a patient's bed. This allows for the
disassembly of the parts, enabling the establishment of
the desired connections. Additionally, these coupling
retractors and shafts can be used in series to extend the
reach of the retractor and increase its application
possibilities.



Axial Pin
Assembly Screws

Securing Bodies

Tightening Screws

Figure 2. Parts of the coupling-type retractors

The central, blue-colored main body component in the
middle of the design functions as a connecting element,
facilitating rotations of the retractor design in various
axes. This feature enables the connected apparatus to
reach any point within the surgical application area. The
combination of multiple connections and degrees of
freedom for rotation enhances the versatility of this
retractor despite its compact size. This small-sized
retractor can be positioned near the patient's bed,
efficiently holding various pieces of equipment over the
application area without occupying additional space.
As illustrated in the figure, three tightening screws are
incorporated into the design. The rotation point of these
screws is designed to be larger for better force
application and handling. Each of these screws can be
tightened to secure the corresponding movement and
rotation along these axes. These rotation axes and the
movement capability of the retractor are shown in
Figure 3. As seen from the figure, the retractor allows a
360-degree rotation on the X axis, 180-degree rotation
on the Y axis, 360-degree rotation on the Z axis, and
unrestricted movement along each axis, limited only by
the length of the apparatus or connected shafts.

Coupling Type
Retractor Equipmentor
Apparatus Held by
I the Retractor

A (Y Axis): Allows 180 degree rotation
B (X Axis): Allows 360 degree rotation
C (Z Axis): Allows 360 degree rotation

Figure 3. Degrees of freedom and the application on the
coupling-type retractor
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When summarized, the advantages of this retractor can

be listed as follows:

e The primary objective of this retractor is to achieve
labor savings through its fixability feature,
eliminating the need for an additional person to
operate the retractor manually.

e In traditional retractor systems currently in use, the
separator element typically comprises a single piece,
allowing retraction in only two axes at most.?>2” Our
innovation involves separator elements consisting of
three interconnected parts joined with connection
bolts, enabling simultaneous retraction in three axes.

e The separator elements can be utilized on both the
right and left sides concurrently, as well as on a
single side, providing the flexibility to configure the
retractor system for optimal visualization of the
anatomical area requiring retraction.

e Another goal of the system described in the
invention is to grant freedom of movement to the
surgeon by reducing instrument density in the
surgical field, accomplished through the retractor
carrier body featuring an approximately semicircular
opening.

e The application scope of the retractor developed in
this invention is not confined to a singular operation;
it can be employed across various surgeries and
applications.

The telescopic retractor
The detailed design of the telescopic retractor developed
in this study is presented in Figure 4. Similar to the
coupling-type retractor, the telescopic retractor is
equipped with tightening screws, which serve to restrict
rotation and movement along the corresponding axis. In
contrast, this retractor features a larger body, providing
an expanded working volume and increased reach for
the apparatus it supports. Furthermore, a retractable
design was incorporated into this retractor for
convenient handling before and after the surgical
procedure. The telescopic retractor can be folded to fit
into a sterilization bag, facilitating ease of handling and
storage.

For example, in the application of the telescopic

retractor, a hook-shaped apparatus is currently

illustrated at the end of the retractor. One side of the
retractor can be secured to the patient's bed or any sturdy
surface. Then, the pulling hook can be positioned on the
application area where the skin and other tissues need to
be held apart, leveraging the rotational freedom of the
junctions and the high working volume of the retractor.



Additionally, as depicted in the figure, a sliding part can
function as a pulling mechanism in this application for
holding the skin and connected tissues. Once the hook
end of the retractor is appropriately positioned, all

tightening screws, except those on the sliding part, can
be secured. Subsequently, the sliding body can be pulled
to separate the skin and fixed at the desired location
using the tightening screw on the sliding body part.

L
Bl

O—_—m

(a)

Side-view

N ) === _ — o )
J
C C o0 |
— C > |

(b)

Figure 4. The design of the telescopic retractor, a) open form and b) folded form

Surgical equipment is critical in various surgical
positions and configurations to facilitate proper
procedures. Surgeons or assistants need to have the
flexibility to maneuver retractors directly in different
configurations without obstructing the surgical field.
These retractors should also offer protection against
potential obstacles like medical imaging systems,
operating room lighting, and other surgical instruments.
The ideal surgical retractor is characterized by stability,
ease of control, and the ability to undergo position
changes.

The primary objective of this telescopic retractor is to
provide labor savings through its fixability feature,
reducing the need for an additional person to operate the
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retractor. In contrast to classical retractor systems,
where the separator element is typically a single piece,
our invention employs separator elements consisting of
three parts joined with connection bolts, which allows
the retractor system to execute retraction in three axes
simultaneously. Additionally, high working volume and
degrees of freedom help the challenge of patient
positioning align with the retractor system. Recognizing
the need for a bearing/sliding retractor system, this
development aims to enhance adaptability and precision
in surgical procedures. Similar to the coupling-type
retractor, the telescopic retractor developed in this study
demonstrates versatility in its applicability across
diverse surgical procedures and scenarios.



Manufacturing of the retractors

The designs prepared in this study are manufactured
using additive manufacturing and CNC machining. This
manufacturing step was crucial within the study, serving
to assess the practicality of the designed concepts and
validate their feasibility. The manufactured parts are
presented in Figure 5.

As depicted in Figure 5a, the coupling-type retractor
was manufactured with traditional manufacturing
methods. The choice of stainless steel as the production
material aimed to ensure sterilizable and corrosion-
resistant components. The resultant retractor
demonstrated the anticipated high degree of freedom in
rotations and unhindered directional movement. Upon
fastening the tightening screws, the retractor's parts
exhibited fixed movement and rotation, with the ability
to withstand substantial force. This successful
production validated its applicability in real-world
surgical scenarios.

The telescopic retractor, on the other hand, is shown in
Figure 5b; in manufacturing the telescopic retractor,
FDM technology was employed. This chosen
manufacturing method was aimed at producing a
functional prototype to demonstrate the capability and
mechanism of the retractors. Feature sizes and the
material of the retractor need to be optimized based on
the required forces, which, in turn, depend on the
material being held with it. The telescopic retractor,
designed with the ability to extend or fold for an
exceptionally high working volume, aligned seamlessly
with  the intended functionality during the
manufacturing phase. Additionally, the retraction
process can help the retractor fit within a sterilization
bag or make the retractor easier to store. Leveraging the
sliding mechanism, the retractor could selectively apply
force in the desired direction, offering potential benefits
in  minimizing tissue damage during surgical
applications.

(@)

(b)

Figure 5. The manufactured parts of the retractor designs: a) coupling-type and b) telescopic retractor

DISCUSSIONS
Coupling-type retractors

The existing ejectors currently used in the market, as
well as those for which patent processes have been
completed, have been discussed in relation to the
conducted studies. In Figure 1, the ABCD ejector is
provided.

Figure 6. US2004073091A1 numbered patent.



The discussion involves a compression device that
secures the ejector support attachment to a surgical table
with a side rail. As seen in the above diagram, the ejector
system is fixed onto the rail of the bed. This allows the
ejector system to be moved along the length of the bed.
In this study, an axial pin is incorporated into a structure
that includes a semi-spherical tip, allowing for rotation
at specific angles until it reaches the desired angle
according to the user's needs. The axial pin and the
semi-spherical tip are placed between securing bodies
and become fixed by attaching these two parts to each
other. The semi-spherical part of the tip remains
between these two parts. When the first securing body
comes together with the second securing body, a gap is
created that enables the movement of the semi-spherical
tip towards the ejector holder. Thanks to this gap, the
semi-spherical tip can be positioned within the area
formed between the securing bodies and can rotate
around its axis 360° degrees.

In another study with patent number US3810462A, a
self-retaining surgical retractor with an adapted
retractor holder designed to be attached to the side rail
of the operating table is discussed. The visual
representation of this retractor is provided in Figure 7.

Figure 7. US3810462A numbered patent.

In the presented study, an axial pin is part of a structure
that includes a semi-spherical tip, allowing for rotation
at specific angles until it reaches the desired angle
according to the user's needs. The mentioned axial pin
and the semi-spherical tip are placed between securing
bodies and become fixed by attaching these two parts to
each other. The semi-spherical part of the tip remains
between these two parts. When the securing bodies
come together, a gap is created, enabling the movement
of the semi-spherical tip towards the ejector holder. This
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gap allows the semi-spherical tip to be positioned within
the area formed between the securing bodies and can
rotate around its axis 360° degrees, providing the user
with ample freedom of movement.

Telescopic retractor

When examining telescopic retractor systems, it is
observed that some systems are currently in use.
Examples of these systems are provided in Figures 8 and
9.

|]I

| 30° ESO

Figure 8. A retractor system?

The ability for the surgeon or assistant surgeon to
directly manipulate retractors in various configurations
is desired. Additionally, the surgical retractors used to
achieve this position and configuration should not
obstruct the surgeon's field, and they should be capable
of preserving the surgical field from obstacles such as
medical imaging systems, operating room lighting
systems, and other surgical instruments. The surgical
retractor should be stable, easily controllable, and
capable of facilitating position changes effortlessly. The
telescopic retractor presented in this study is designed
to meet the mentioned criteria.
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Figure 9. Another retractor system?®



The system specifications provided in Figure 9 are
designed for bariatric surgical procedures and tailored
to hook-shaped retractors.

This study presents the fixation feature, adjustable
configuration, adaptability to patient positioning and
versatile application benefits provided by the designed
retractor:

- The retractor can be fixed, allowing for workforce
savings when the person using the retractor is reduced
manually. In many currently used retractor systems,
either specialized systems are used based on the type of
surgery, or these systems generally consist of a single
piece. Therefore, retraction can be performed in at most
two axes. In the designed retractor in this study, the
retractors are composed of three parts connected to each
other with a connecting bolt. This feature enables the
retractor system to achieve retraction simultaneously in
three axes, offering greater flexibility. Moreover, the
system can be wused unilaterally or bilaterally
simultaneously.

- The retractors can be configured to best display the
anatomical region requiring retraction. This adjustable
configuration enhances the effectiveness of retraction.

- The retractor system must be positioned appropriately
according to the patient's condition. To mitigate
placement issues, the development of a bed-
mounted/slide system for the retractor system is
considered a necessity.

- The designed retractor is not limited to a single type of
surgery; it can be utilized in various surgical procedures
and applications.

In summary, the developed retractor in this study offers
advantages such as workforce savings, enhanced
flexibility in retraction, adaptability to different
surgeries, and improved patient positioning by
introducing innovative design features.

CONCLUSIONS
In response to the surgical demands, this study

introduces two novel retraction systems designed to be
used in diverse surgical scenarios, contrary to the
traditional retractors, which are operation-specific. Our
designs enable simultaneous retraction in three axes,
offering dynamic adaptability and significantly
enhancing precision for surgeons while remaining
versatile.

The coupling-type retractor introduced in this study
represents a compact and versatile device designed to
hold wvarious surgical instruments securely. The
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incorporation of three interconnected main bodies,
assembly screws, and tightening screws enables
rotations in various axes for optimal reach within the
surgical application area. The retractor's advantages
include labor savings, achieved through its fixability
feature, and enhanced freedom of movement for
surgeons. The separator elements enable simultaneous
retraction in three axes, offering flexibility in
configuration and broadening its application scope
across various surgeries.

On the other hand, the telescopic retractor shares the
adaptability features of the coupling-type retractor but
emphasizes increased working volume and reach. The
retractable design adds convenience for handling before
and after surgical procedures. Notably, this retractor
addresses challenges in patient positioning, providing
labor savings, and maintaining high working volume
and degrees of freedom. The telescopic retractor, like its
counterpart, demonstrates versatility in its applicability
across diverse surgical scenarios.

These innovative retractor designs, the coupling-type
and telescopic, offer significant contributions to the
field of surgical tools. Their multifaceted capabilities,
fixability, and adaptability promise improved
efficiency, precision, and, ultimately, enhanced patient
outcomes. As the medical community continues to
evolve towards more sophisticated and minimally
invasive surgical approaches, these retractors stand as
valuable additions, meeting the demands of modern
surgical practice.
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ABSTRACT

Situs inversus totalis (SIT) is a rare clinical condition with
autosomal recessive inheritance in which visceral organs are
replaced as a mirror image. In this paper, we present the case
of a 44-year-old female with SIT who underwent laparoscopic
cholecystectomy (LC) due to multiple attacks of cholecystitis
and gallbladder stones. Since the patient had SIT, the
operation was performed by modifying the placement of the
operating team and the operating table. No adverse events
were encountered during the operation. The patient was
discharged the next day without any complications in the
postoperative clinic follow-ups. Due to organ displacement,
LC in individuals with SIT is susceptible to complications.
These operations should be performed with the utmost care
by surgeons with sufficient experience.

Keywords: Cholelithiasis, Laparoscopic cholecystectomy,
Left-sided gallbladder, Situs inversus

OZET

Situs inversus totalis (SIT) otozomal resesif gegis gosteren,
visseral organlarin ayna goriintiisii seklinde yer degistirdigi
nadir bir klinik durumdur. Bu yazida SIT tanisi olan 44
yasinda bir bayan hastada gegirilmis kolesistit ataklar1 ve
safra kesesi tas1 nedeni ile uygulanan laparoskopik
kolesistektomi (LK) vakas1 sunulmustur. Hastanin SIT olmas1
nedeni ile operasyon ekibi ve ameliyat masasinin yerlesimi
modifiye edilerek operasyon gergeklestirildi. Ameliyat
esnasinda herhangi bir olumsuz durum ile karsilagilmadi.
Postoperatif servis takiplerinde herhangi bir komplikasyon ile
karsilagilmayan hasta ertesi giin taburcu edildi. SIT tanili
hastalarda LK organlarin yer degistirmis olmasi nedeniyle
komplikasyonlara aciktir. Bu operasyonlar yeterli tecriibeye

sahip cerrahlarca azami dikkat icerisinde
gerceklestirilmelidir.
Anahtar Kelimeler: Kolelitiazis, Laparoskopik

kolesistektomi, Situs inversus, Sol yerlesimli safra kesesi
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INTRODUCTION

Situs inversus totalis (SIT) is a rare clinical condition

that is autosomal recessively inherited with a prevalence
between 1/5000-1/20000.1 In these patients, visceral
organs are reversed as their mirror images. Surgical
operations on this patient group may be considered more
challenging due to the changed anatomy.'?®
Laparoscopic cholecystectomy (LC) is a frequently
performed operation type in surgery of gallbladder
diseases.? Sometimes, complicated cases may be faced
due to broad variability in the anatomic variations of the
biliary tree.! For performing these operations with the
minimum complication, international standards related
to intraoperatively followed steps have been developed
and many surgeons follow these standard steps. In this
paper, a LC case was performed on a 44-year old female
with a SIT diagnosis.

CASE REPORT

A 44-year-old female patient admitted to the general
surgery polyclinic due to the suggestion of an elective
cholecystectomy operation. Her SIT diagnosis was
known and she had no additional problems. She had
been hospitalized twice due to an abdominal pain
complaint, and elective cholecystectomy was suggested
after she was treated with antibiotherapy. Her complete
blood count was normal, and there was no sign of
abdominal pain in the abdominal examination. Her heart
was detected on the right side as expected in SIT on the
chest X-ray (Figure 1). A left-sided gallbladder,
including multiple millimetric stones, was identified in
an abdominal ultrasonographic (USG) examination. In
the previous admission of the patient, left-sided liver
and gallbladder had been identified in magnetic
resonance imaging (MRI) (Figure 2). LC was performed
on the patient.

The placement of the surgical team and equipment was
modified for patient with SIT. The surgeon and camera
assistant were on the right side of patient, whereas the
first assistant and nurse were on the left side. A monitor
was placed near to patient’s left shoulder. First, it was
entered into the abdomen through the supraumblical
dissection with a 10-mm optical trocar. After
pneumoperitoneum had been created, the abdominal
cavity was explored with a 0-degree camera. A camera
has been used through this trocar during operation.
Then, a 10-mm, a 5-mm and a 5 mm trocar were placed
on the epigastric area, the left subcostal midclavicular
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area and the left subcostal anterior axillary area,
respectively (Figure 3). Traction was performed through
5-mm trocar, which was held at leftmost by first
assistant as he held the fundus of the gallbladder. The
operation was continued as the surgeon used a holder
with his right hand through another 5-mm trocar and
using L-hook and dissector with his left hand through a
10-mm trocar at the epigastric region. Dissection was
started from the Callot triangle with dissector used
through the epigastric port by the left hand. Choledoch,
cystic duct and cystic artery were explored. The cystic
duct and cystic artery were cut after critical view of
safety was seen and clips were placed. The gallbladder
was divided from liver bed by dissection with the help
of L-hook. The gallbladder was removed through the
camera port above abdomen with specimen bag. Total
duration of operation was 40 minutes. The patient was
discharged at next day after monitoring without
problem. Written informed consent was obtained from
the patient who participated in this case.

DISCUSSION

Situs inversus is a rare clinical condition with autosomal
recessive inheritance. It has partial and total forms.
Organs in the abdomen or thorax are reversed as their
mirror image in partial form, whereas organs in both
cavities are reversed in total form.2 Our patient had a
previously known SIT diagnosis.

Many surgeries can be performed without
complications in patients with a SIT diagnosis. In the
literature, many laparoscopic operations, such as
splenectomy, colorectal surgeries, appendectomy and
gastrectomy have been successfully performed in
patients with SIT diagnosis.*® LC is a frequently
performed operation in gallbladder diseases. Although
LC is frequently performed, sometimes serious
complications, which can be even fatal may occur due
to anatomic variations. Reversed organs as their mirror
image in patients with a SIT diagnosis increase the
difficulty of LC operations, which are already prone to
anatomic variations.>? The right hand is dominantly
used during standard LC for right-sided gallbladder, and
many important steps such as dissection, clipping and
cutting may be easily performed through a trocar placed
on the epigastric region by surgeons who are usually
right-handed.

LC performed on patients with a SIT diagnosis is seem
to be technically prone to complications during
performing steps such as dissection, clipping and cutting



through the epigastric region by right-handed surgeons.®
For right-handed surgeons, modified techniques with 4
ports which left subcostal midclavicular port is used for
major processes such as dissection and clipping, the
epigastric port is used by left hand of the surgeon and
the anterior axillary port under the costal margin is used
by the first assistant.}3%’ However, the right hand,
which uses the midclavicular port, has to mobilize much
more, and fatigue in early stages may occur.® Therefore,
there are studies suggesting that a midclavicular port
placed more caudally causes more ergonomic
utilization.2® Also, there are surgeons using a 4-port
technique, in which surgeons are placed between the
patient’s legs in a lithotomy position for ergonomy and
reduced tiredness.” In different technique, the surgeon
uses his right hand for major processes through the
epigastric port, whereas other ports are used by
assistants for traction and contratraction.®

The 3-port technique has been defined for left-handed
surgeons.® Like other techniques, the camera was used
through the umbilical port in the 4-port technique we
used. While the surgeon was performing steps such as
clipping and dissection with his/her left hand, the right
hand was used for traction of the infundibulum, whereas
the left subcostal anterior axillary port was used by the
assistant for traction of the fundus. This technique we
used has been defined before in literature and is for left-
handed surgeons.?

As described by the literature examples above, LC in a
patient with SIT is a challenging operation. In addition
to adhesions caused by inflammation, there is a higher
risk of serious injuries due to the reversed positioning of
organs and frequent anatomical variations in the bile
ducts in patients with SIT.2® However, for surgeons who
use both hands dominantly, a successful operation can
be performed with proper knowledge of anatomy,
maximum compliance with the defined rules for
surgical operations, mastery of laparoscopy, and careful
dissection, despite the anatomical difficulties posed by
SIT.5% In this case report, despite the technical
challenges faced by the surgical team compared to the
normal LC performed on the right-sided gallbladder, a
LC operation was successfully performed by a surgeon
with dominant use of both hands and experienced in
laparoscopic surgeries. The patient was discharged in a
healthy condition after a complication-free operation.
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Figure 1. X-ray image of right-sided heart in patient
with SIT

Figure 2. Left-sided liver and gallbladder are visible on
abdominal MRI

Figure 3. Entrance points of trocars to abdomen: 10 mm
trocars on supraumblical and epigastric regions, 5 mm
trocars on left subcostal midclavicular region and left
subcostal anterior axillary region



CONCLUSION

The biliary tree is one of the areas with most anatomic
variations in the body. Although LC is one of the most
commonly performed operations in worldwide,
anatomic variations may cause serious complications.
LC, which is already prone to complications due to
anatomic variations, even becomes more complicated in
patients with SIT diagnosis due to reversed organs as
their mirror image. The safest option for this operation
is surgery performed by ambidextrous surgeons and
laparoscopy surgeons with adequate anatomic
knowledge and experience.
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OZET

Hodgkin lenfoma (HL), lenfatik sistemin nadir gérilen malign bir
neoplazisidir. Téim lenfomalarin yaklasik %10’unu olusturmaktadir.
Siklikla genglerde izlenmekle birlikte, daha az oranda yaslilarda da
gozlenmektedir. HL, germinal merkez B lenfositlerden kaynaklanan
ve timoral mikrogevrede belirgin inflamatuvar hiicre artisi ile
karakterize bir malignensidir. Klinik ve patolojik 6zellikleri farklt
olan klasik HL ve noddler lenfosit-predominant HL (NLPHL) olmak
iizere iki tipi mevcuttur. Klasik HL vakalarin %90-%95’ini, NLPHL
ise %5-10’unu olusturmaktadir. Kemoterapi ve/veya radyoterapi ile
hastalarin yaklasik %80’inde kiir saglanmaktadir. Bu derlemede
HL’nin epidemiyoloji, etiyoloji, patobiyoloji, klinik, tan1 ve tedavisi
iizerinde durulacaktir.

Anahtar Kelimerler: Hodgkin lenfoma, Klinik, Tani, Tedavi

ABSTRACT

Hodgkin lymphoma (HL) is a rare malignant neoplasm of the
lymphatic system. It accounts for approximately 10% of all
lymphomas. Although it is frequently observed in young people, it
is observed less frequently in the elderly. HL is a malignancy that
originates from the germinal center B lymphocytes and is
characterized by a marked increase in inflammatory cells in the
tumoral microenvironment. There are two types, classical HL and
nodular lymphocyte-predominant HL (NLPHL), which have
different clinical and pathological features. Classical HL accounts
for 90-95%, and NLPHL 5-10% of cases. Approximately 80% of
patients are cured with chemotherapy and/or radiotherapy. This
review will focus on the epidemiology, etiology, pathobiology,
clinic, diagnosis and treatment of HL.

Keywords: Clinic, Diagnosis, Hodgkin lymphoma, Treatment
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GIRIS
Hodgkin lenfoma (HL) lenfoid sistemin nadir goériilen

bir malignensisidir. Klasik HL ve nodiler lenfosit
predominant HL (NLPHL) olmak iizere iki kisima
ayrilmaktadir.! Tedavi ile ylksek Kkir
sahiptir.?

1. Epidemiyoloji ve Etiyoloji

HL’nin goriilme sikhigi yilda 2-3/100.000 kisidir.?
Hastaligin ilk piki yasamin 3. dekatinda, ikinci piki ise
60 yas sonrasinda izlenmektedir.* Geng eriskinlerde
nodiiler sklerozan tip daha sik izlenirken, cocuk, yash ve
immiinsiipresif kisilerde mikst selliiler tip daha fazla
gozlenmektedir.®

HL gelisiminde genetik ve cevresel faktorlerin rol
oynadig1 diisiiniilmektedir. Tek yumurta ikizleri ve

oranlarina

immiinolojik fonksiyonlar1 diizenleyen genlerdeki

polimorfizime sahip olan kigilerde HL goriilme
sikligmmin fazla olmasit genetigin Onemli oldugunu
gostermektedir.® Diger taraftan Ebstein-Barr viris
(EBV) ve Human immin yetmezlik virtst (HIV) gibi
enfeksiyon ajanlarinin da HL goriilme riskini artirdig
sOylenmektedir. HL biyopsi 6rneklerinin %30-50’sinde
EBV genomu tespit edilmistir. EBV iliskili vakalar mikst
selliiler tip ve yaslilarda daha sik izlenirken, nodiiler
sklerozan tip ve geng¢ eriskinlerde daha az tespit
edilmektedir. HIV infeksiyonu HL gelisme riskini
yaklagtk 10-20 kat artirmaktadir.! Ayrica  belirli
sosyoekonomik ¢evredeki aligkanliklara sahip olanlarda
da HL goriilme oranmin arttig1 belirtilmektedir.®

2. Patofizyoloji

Klasik HL, germinal merkez B hiicre kaynakli bir
lenfomadir.® Malign hiicreler olan Hodgkin Reed-
Sternberg (HRS) hucreleri biyopsi materyalinin %1-51ik
kismini olusturmaktadir.! Bu hiicrelerde CD19, CD20,
CD79a ve CD79D gibi klasik B hiicre markirlarinin kayb1
s0z konusudur. Klasik HL’de NF-KB, JAK-STAT ve
aberran kinaz aktivitesini gsteren yolaklar gibi hiicre igi
sinyal yol aktivasyonu mevcuttur ve bu yolaklar hiicre
proliferasyonu ve apopitoz direnci sonucunda malign
hiicrelerin olusmasmi saglamaktadir.” HRS hiicreleri
bilobule c¢ekirdekli, belirgin eozinofilik cekirdekcik ile
karakterizedir. Bu hiicrelerin etrafinda klasik HL
histolojik subtipine goére degisen klonal olmayan
lenfosit, nétrofil, eozinofil, histiosit, plazma hiicresi ve
fibroblastlar igeren inflamatuvar hiicreler
bulunmaktadir. Buna gore klasik HL’nin nodiiler
sklerozan, mikst sellliler, lenfosit zengin ve lenfosit fakir
tip olmak Gzere 4 tipi mevcuttur. Noduler sklerozan tip
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fibroblast benzeri hiicreler ve fibrozis, mikst selllier tip
inflamatuvar hiicrelerin oldugu polimorfik reaktif
infiltrasyon, lenfosit zengin tip artmig lenfositler ve lenf
nodunun mantle ve marjinal bolgesinde izlenen HRS
hiicreleri ve lenfosit fakir tip azalmig lenfositler ve artmis
HRS hiicrelerinin varligi ile karakterizedir.! Klasik
HL’de HRS hiicreleri ile immiin hiicreler karsilikli yakin
iligki igerisinde olup, salgilanan sitokin ve kemokinler
otokrin ve parakrin etki ile timor hicresinin daha da
biiyiimesine neden olmaktadir. Ayrica HRS hiicreleri
immiin hiicrelerin taninmasi ve diizenlenmesinde rol
oynayan genlerdeki mutasyonlar sonucunda immin
sistemden kagabilirler. HRS hicrelerinde 9p24.1
kromozom iizerinde bulunan proglamlanmig 6liim
reseptor ligandi (PDL)1 ve PDL2 gen eksresyonunun
artig1 gozlenmektedir. Bu sayede dogal oSldiiriicii ve
sitotoksik T lenfositlerin
kacabilmektedir.’

NLPHL’de izlenen malign lenfosit predominant (LP)

immiin  yanitindan

hiicreler de, klasik HL’ye benzer sekilde germinal
merkez B hiicrelerden kaynaklanmaktadir. LP hiicreler
patlamig musir goriintiisiine  benzemektedir. Bu
hiicrelerin yaninda folikiiler dendritik hiicreler ve
histiositlerde tiimor mikrogevresinde yer almaktadir.™’
Gen ekspresyon ¢alismalarinda LP hiicrelerin hem HRS
hiicrelerine hem de malign B hiicrelerine benzedigi tespit
edilmistir.® NLPHL’de de NF-KB ve aberran kinaz

aktivitesini gosteren yolaklarin aktivasyonu
mevcuttur.t’

3. Klinik ve Laboratuvar

Klasik  HL’li  hastalarn  yaklasitk  %30’unda
konstitlisyonel semptomlar izlenmektedir. B

semptomlar1 agiklanamayan 38°C {izerinde olan ates,
aciklanamayan asir1 gece terlemesi ve agiklanamayan 6
ay icinde viicut agirhigmin %10’undan fazla olan kilo
kayb1 olarak tanimlanmaktadir. Ates siklikla diizensiz ve
hafiftir, fakat nadiren Pel-Ebstein atesi denilen 1-2
haftalik  siklik  periyodlarla ates de
goriilebilmektedir. HL hastalarin bir kisminda yaygin
kasintt ve alkol kullamimindan sonra gelisen
lenfadenopati (LAP) agris1 olabilmektedir. Toraks
bolgesinde blyiik Kitleleri olan hastalarda ise 6ksurik,
gboglis agrisi, nefes darligt ve nadiren hemoptizi
izlenebilmekedir. Klasik HL’li hastalarin yaklagik %80-
85’inde supradiyafragmatik LAP, %10-15"inde ise
infradiyafragmatik LAP mevcuttur. Siklikla servikal ve
supraklavikular bolgede izlenen LAP komsuluk yolu ile
yayilim gostermektedir. LAP’lar siklikla
olmayan, lastik kivamindadir. Nadiren vena kava

1zlenen

hassas



stiperiora bas1 yaparak yiizde 6dem, boyun ve {ist gogiis
kismindaki venlerde belirgenlesmeye neden
olabilmektedir.>®

NLPHL’de ise hastalarin ¢gogunda servikal, aksiler veya
ingliinal bolgede lokalize LAP izlenmektedir. B
semptomlari, bulky hastalik (En uzun ¢apt 10 cm
Uzerinde olan ya da on/arka akciger grafisinde torakal 5-
6 intervertebral disk dizeyinde hesaplanan en uzun
transvers transtorasik capin 1/3’{inii asan mediastinal
kitle) ve mediastinal tutulum oldukca nadirdir.®

HL hastalarin tam kan sayimlarinda nétrofili, eozinofili,
lenfositopeni, anemi ve trombositoz izlenebilmektedir.
Eritrosit  sedimentasyon hizi (ESH) ve laktat
dehidrogenaz (LDH) yiiksekligi tespit edilebilmektedir
ve bu hastalik prognozu ile iligkilidir. Bazi hastalarda
HRS hucrelerinin 1,25-dihidroksivitamin D
salgilanmasina baglh olarak
gozlenebilmektedir.>6°

4. Tani ve Evreleme

hiperkalsemi

HL tanisinda altin standart eksizyonel lenf nodu
biyopsisidir. Alternatif olarak ulasilmasi zor, sinir veya
damar gibi dokularla yakin iliskisi olan LAP igin tru-cut
biyopsisi de kullanilabilmektedir. Biyopsi materyalinin
morfolojik ve immunohistokimyasal olarak
degerlendirilmesi gereklidir. Klasik HL’de morfolojik
olarak lenfosit, histiosit, notrofil, eozinofil, plazma
hiicresi ve fibroblastlarin oldugu inflamatuvar
infiltrasyon ile birlikte HRS hicreleri g6zlenir.
Immiinohistokimyasal olarak HRS hiicrelerinde %95-
100 oraninda CD30, %75-85 oraninda CD15 pozitiftir.
CD20, OCT2, BOB.1 gibi B hticre belirtegleri ve CD3,
ALK gibi T hiicre belirtecleri ise negatiftir. in situ
hibridizasyon yontemiyle hastalarin %30-40’mda EBV
pozitif olarak saptanir. NLPHL ise morfolojik olarak LP
veya patlamig misir goriiniimlii hiicreler izlenmektedir.
LP hicreler CD20, PAX5, OCT2 ve BOB.1 pozitiftir.
CD30, CD15 ve EBV ise negatiftir.>6°

HL hastalarinda tan1 aninda hikaye, fizik muayene,
laboratuvar  tetkikleri, 18FDG-pozitron emisyon
tomografi (PET)/BT ve/veya kontrastli bilgisayarl
tomografi (BT) iceren radyolojik gorintlleme
yontemleri yapilmalidir. Ayrica ileri yas ve/veya kalp
hastalik ykiisii olan hastalara ekokardiyografi ve ileri
yas ve akciger hastalagi olan ve bleomisin planlanan
hastalara ise solunum fonksiyon testleri uygulanmalidir.
Baz1 klavuzlarda PET/BT’de kemik iligi tutulumu
izlenmeyen hastalara kemik biyopsi (KiB)
yapilmasina gerek olmadigi belirtilmektedir. Fakat
PET/BT’de multifokal hipermetabolik kemik lezyonlar1

iligi
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ve agiklanamayan sitopenisi olan hastalara KiB
uygulanmalidir. HL’nin evrelemesi modifiye Ann-Arbor
siniflamasina gore yapilmaktadir (Tablo 1).2% Erken
evre hastalik evre I-II, ileri evre hastalik evre III-IV
olarak tammlanmaktadir.>®

Tablo 1. Modifiye Ann-Arbor evrelemesi

Evre
| Tek lenf nodu bélge tutulumu (1) veya lokalize tek
ekstralenfatik organ veya doku tutulumu (IE)

1 Diyafragmanin tek bir tarafinda iki veya daha fazla lenf
nodu bdlge tutulumu (II), diyafragmanin tek bir tarafinda
siirl ve bitisik ektralenfatik organ veya doku tutulumu
(1E)

Il Diyafragmanin her iki tarafinda lenf nodu bolge tutulumu

v Bir veya daha fazla yaygin ektralenfatik organ veya doku
tutulumu

Modifiye edici dzellikler

A Asemptomatik

B Agiklanamayan 38°C iizerinde olan ates, agiklanamayan
asir1 gece terlemesi ve agiklanamayan 6 ay i¢inde viicut
agirhigmin %10’undan fazla olan kilo kayb1

E Tek bitisik ektranodal alan tutulumu

Dalak tutulumu

5. Klinik Prognostik Faktorler
Erken evre HL, European Organization for Research and

Treatment of Cancer (EORTC), German Hodgkin Study
Group (GHSG) ve National Comprehensive Cancer
Network (NCCN) sistemlerine gore olumlu ve olumsuz
olmak iizere iki gruba ayrilmaktadir (Tablo 2).%%? Ileri
evre HL ise International Prognostic Score (IPS)
sistemine gore risk degerlendirilmesi yapilmaktadir
(Tablo 3).12

Tablo 2. Erken evre HL prognostik faktorleri

EORTC GHSG NCCN
MTO0>0.35 MTO0>0.33 MTO0>0.33
ESH>30 mm/h (B ESH>30 mm/h (B B semptom
semptom varlig1) semptom varlig1) varligt
ESH>50 mm/h (B ESH>50 mm/h (B ESH>50
semptom yoklugu)  semptom yoklugu) mm/h

>3 nodal alan >2 nodal alan >3 nodal alan
tutulumu tutulumu tutulumu

Yas >50/y1l Ekstranodal tutulum  Kitle >10 cm

Herhangi bir risk faktoriiniin varlig1 olumsuz risk grubu
olarak degerlendirilir.

EORTC: European Organization for Research and Treatment of Cancer,
GHSG: German Hodgkin Study Group, NCCN: National Comprehensive
Cancer Network, MTO: Mediastinal torasik oran, ESH: eritrosit
sedimentasyon hizi.



Tablo 3. ileri evre HL prognostik faktorleri

IPS
Yas >45/y1l
Erkek cinsiyet
Evre 4
Lokosit sayis1 >15x10°%/L
Mutlak lenfosit sayis1 <0.6x10°/L veya <%8
Hemoglobin <10.5 g/dL
Alblimin < 4 g/dL
Her bir faktoér 1 puan
IPS: International Prognostic Score.

6. Tedavi

Klasik HL ve NLPHL tedavileri ayr1 olarak
degerlendirilecektir. Klasik HL’de erken evre-olumlu
HL, erken evre-olumsuz HL ve ileri evre HL olmak (izere
3 farkh sekilde ele alinacaktir.

6.1. Birinci basamak klasik HL tedavisi

Klasik HL’li hastalarda risk adaptif tedavi yapilmasi
Onerilmektedir. Hastalarin  tan1  anindaki
prognostik faktorler ve komorbititeleri dikkate alinarak
tedavi planlanmalidir.’

6.1.1 Erken evre-olumlu risk klasik HL tedavisi

Erken evre klasik HL’nin uzun donem sonuglar1 oldukga
iyidir. Fakat tedavi ile iligkili sekonder kanser, kalp ve
akciger hasari ile iligkili uzun dénem toksisiteler endise
yaratmaktadir. Bu hastalarda 2 kiir doksorubisin,
bleomisin, vinblastin, dakarbazin (ABVD) ve tutulu
alana 20 Gray (Gy) konsalidasyon radyoterapisi (RT)
verilmesi Onerilmektedir. HD10 ¢aligmasinin 10-y1illik

evresi,

progresyonsuz sag kalim (PSK) oran1 %87, toplam sag
kalim (OS) oram1 %94 olarak tespit edilmistir. Bu
calismanin uzun donem takiplerinde %8 oraninda
sekonder kanser gelistigi gdzlenmistir.22416

6.1.2. Erken evre-olumsuz risk klasik HL tedavisi

Bu hastalarda genellikle 4 kiir kemoterapi ile birlikte
tedavi yanitt ve tedavi yogunluguna bagli olarak
konsalidasyon RT verilmesi 6nerilmektedir. Dort kir
ABVD ve tutulu alana 30 Gy konsalidasyon RT’si bir
tedavi segenegidir.!"*® Erken evre-olumsuz risk HL
hastalarina 4 kir ABVD ve tutulu alana 30 Gy
konsalidasyon RT sonrasinda 10 yillik PSK oran1 %84
olarak bulunmustur.’® GHSG HD14 ¢alismasinda 4 kiir
ABVD veya 2 kir bleomisin, etoposid, doksorubisin,
siklofosfamid, vinkristin, prokarbazin ve prednizon
(eBEACOPP) ardindan 2 kiir ABVD tedavileri ve
ardindan her iki gruba konsalidasyon RT’si verilmistir.
Iki kiir eEBEACOPP ve 2 kiir ABVD alan hastalarda, 4
kir ABVD alan hastalara gére PSK’nin daha iyi oldugu,
sekonder malignensi ve OS agisindan bir fark
edilmistir. %2  GHSG HD17

izlenmedigi tespit
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calismasinda, 2 kiir eBEACOPP ve 2 kiir ABVD tedavisi
sonrasinda PET-BT negatif ise konsalidasyon RT’nin
gerekmedigini belirtilmistir.?? Bu nedenle 2 kir
eBEACOPP ve 2 kiir ABVD diger bir tedavi se¢enegidir.
Fakat 4 kir ABVD sonrast konsalidasyon RT’nin
verilmemesi etkiledigi
gosterilmistir.t®

6.1.3. Ileri evre klasik HL tedavisi

fleri evre HL’de daha yiiksek oranda relaps ve
refrakterlik izlenmesinden dolay1 daha yogun tedavilerin
verilmesi onerilmektedir. Ginlimizde birgok ulkede ileri
evre HL’de 6 kiir ABVD kemoterapi ve tani aninda

sonuglari olumsuz

bulky lezyonu veya tedavi sonrasinda rezidiiel lezyonu
bulunan hastalara RT verilmektedir.!? Bazi bati
llkelerinde ise daha yogun bir tedavi olan eBEACOPP
kemoterapisi uygulanmaktadir. Ileri evre hastalarda
ABVD ve eBEACOPP kemoterapi rejimlerin
karsilastirildigt  bir metaanalizde, eBEACOPP’nin
ABVD’ye gore sag kalim avantajinin %7 oraninda daha
fazla oldugu tespit edilmistir.?* Buna karsin eBEACOPP
kemoterapisinin sitopeni ve sekonder kanser gibi yan
etkilerinin daha fazla olmasi endiseye neden
olmaktadir.”® Bu nedenle bir taraftan timor kontroliin
saglamak, diger taraftan yan etkileri azaltmak amaciyla
eskale ve deeskale tedaviler gelistirilmistir. Eskale tedavi
yaklagiminda, 2 kiir ABVD kemoterapisi sonrasi gekilen
interim PET-BT negatif ise 4 kiir ABVD veya bleomisin
iligkili akciger toksisitesinden kaginmak i¢in 4 kiir AVD,
interim PET-BT pozitif ise 6 kir eBEACOPP
kemoterapisi uygulanmaktadir.?®?" Deeskale yaklagim
ise 2 kir eEBEACOPP kemoterapisi sonrasi interim PET-
BT negatif ise tedavi toksisitesini azaltmak icin 4 kir
ABVD tedavisi 6nerilmektedir.?® Tleri evre klasik HL
hastalarmin birinci basamak tedavisinde yeni ajanlar da
girmeye baglamistir. Brentuksimab vedotin (BV) anti-
CD30 monoklonal antikoru ve monometil aurostatin E
iceren bir antikor-ilag konjigat ajandir. Ileri evre klasik
HL hastalarinda, ABVD ile BV-AVD’yi karsilastiran
ECHELONI1 c¢alismasinda, 3 yillik PSK orant ABVD
alan hastalarda %76, BV-AVD alan hastalarda %83
olarak tespit edilmistir. Ayrica bu ¢aligmada BV-AVD
alan hastalarda, ABVD alan hastalara gore relaps orani
%7 daha az izlenmistir. BV-AVD kemoterapisinde
periferik néropati ve nétropeni daha fazla izlenmesine

ragmen, bu yan etkilerin ydnetilebilir oldugu

gozlenmistir, 230
Tedavi sonrasi remisyona giren hastalar ilk 2 yil 3-6 ayda
bir kez, sonraki 3 y1l 6-12 ayda bir kez ve 5 y1l sonrasinda

yilda bir kez takip edilmesi dnerilmektedir.



Takip semptom, fizik muayene ve kan tetkikleri ile
yapilmalidir. Ates, kilo kaybi, gece terlemesi, oksiiriik,
lokalize kitle ve agris1 olan hastalar radyolojik olarak
degerlendirilmelidir. Asemptomatik olan hastalarda
rutin PET-BT yapilmas1 6nerilmemektedir.'?

6.2. Relaps ve refrakter klasik HL tedavisi

Birinci basamak tedavi sonrasi relaps veya refrakter
klasik HL hastalarda yogun kurtarma tedavisi sonrasi
yiksek doz kemoterapi ve otolog kok hicre nakli
(OKHN) yaklasik %50 oraninda kiir saglamaktadir. Bu
hastalarda OKHN’ye remisyonda girmek sag kalim
agisindan 6nemlidir.32 Bu nedenle hastalara 2 veya 3
kir sisplatin veya gemstabin temelli kemoterapi rejimleri
onerilmektedir. Gilnimizde siklikla deksametazon,
yiksek doz sitarabin, sisplatin (DHAP), ifosfamid,
karboplatin, etoposid (ICE), gemstabin, deksametazon,
sisplatin (GDP), gemstabin, vinoralbin, lipozomal
doksorubisin (GVP), etoposid, metilprednizolon, yuksek
doz sitarabin, sisplatin (ESHAP) ve ifosfamid,
gemstabin, vinoralbin, prednizon (IGEV) kemoterapi
rejimleri kullanilmaktadir. Bu rejimler hem yeterli yanit
saglamakta, hem de kemik iligi kok hiicre mobilizasyonu
icin engel olusturmamaktadir. Yapilan c¢alismalarda
oranlar1 ag¢isindan karsilastirildiklarinda  bu
rejimlerin birbirine herhangi bir istiinligli tespit
edilmemistir.®* OKHN o6ncesinde yiiksek doz kemoterapi
olarak karmustin, etoposid, sitarabin, melfalan (BEAM)
tercih edilmektedir.®? Tiim viicut 1smlamas: sekonder
kanser riskini belirgin bir sekilde artirdigindan dolay1
giiniimiizde artik tercih edilmemektedir. Fakat tam

yanit

aninda bulky lezyonu olan veya persistan lokalize
lezyonu olan hastalarda lokalize RT uygulanabilir.’
Relaps ve refrakter hastalarda OKHN yanitlarim
gosterebilen bir prognostik sistem gelistirilmigtir. Buna
gore birinci basamak tedaviden sonra ilk 3 ay icinde
relaps, relaps aninda evre IV hastalik ve >5 cm lezyon,
ECOG =1 olan ve ikinci basamak tedavi sonrast komplet
yanit izlenmeyen hastalarda prognozun daha kétii oldugu
gosterilmigtir.®®

OKHN o0ncesinde negatif PET-BT olmasi uzun dénem
sag kalim acisinda oldukc¢a 6nemlidir. BV’nin yogun
kemoterapi rejimlerine eklenmesi, OKHN &ncesinde
remisyona katki saglayabilmektedir.3*® Ayrica primer
refrakter hastalik, erken relaps ve ekstranodal hastalik
varligmi iceren yiiksek riskli klasik HL hastalarinda
OKHN sonrasi konsalidasyon tedavisi olarak 16 kiir BV
kullanilmasinin

sonuglart olumlu yo6nde etkiledigi

gosterilmistir.*®
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OKHN sonrasi relaps olan veya OKHN yapilamayan
hastalarda BV ve PD-1 inhibitorleri (nivolumab,
pembrozilumab) tedavi segenekleri arasindadir. Klasik
HL’de PD-1 ve PD-2 genlerinin kodlandigi 9p24.1
kromozomun uyarildig: tespit edilmistir. T hiicrelerin
inhibisyonu ve antitimér immiin yanitin bozulmasina
neden olan PD-1 sinyal yolun inhibisyonunu saglayan
PD-1 inhibitérleri gelistirilmistir.® OKHN sonrasi relaps
olan klasik HL hastalarin BV tedavisi sonrasinda yanit
orant %75, ortalama PSK siresi 5.6 ay olarak tespit
edilmistir.>’” OKHN ve BV tedavisi sonrasi relaps olan
hastalarda nivolumab ve pembrolizumab kullanimi ile
yanit oranit %70 ve ortalama PSK 15 ay olarak
gozlenmistir.®83 Ayrica relaps ve refrakter klasik HL
hastalarinda BV ve PD-1 inhibitér kombinasyonu umut
vaat etmektedir.

Relaps ve refrakter klasik HL hastalarinda allojenik
hematopoetik kdk hicre nakli (AHKHN) graft versus
lenfoma etkisine neden olmaktadir. Fakat graft versus-
host hastaligi gibi yan etkileri nedeniyle kullanimi
kisithdir. Yan etkisi fazla olan miyeloablatif hazirlama
rejiminden ziyade, azaltilmis yogunluklu hazirlama
rejimi tercih edilmektedir. Son zamanlarda yeni ajanlarin
gelistirilmesiyle AHKHN tedavideki yeri azalmigtir.®
6.3. Noduler lenfosit predominant HL tedavisi
Olumlu-risk evre TA NLPHL hastalarinda tutulu alana
RT verilmesi yeterlidir.**! Diger olumlu-risk erken evre
NLPHL hastalarma ise 2 kiir ABVD ve tutulu alana RT,
olumsuz-risk ileri evre NLPHL hastalarina ise 4 kiir
ABVD ve tutulu alana RT verilmesi 6nerilmektedir.®
Erken evre hastalara anti-CD20 monoklonal antikorun
tedaviye eklenmesinin yarari net degildir. ileri evre
NLPHL hastalarinda ise eBEACOPP, CHOP veya
bendamustin  tedavilerine  anti-CD20  monoklonal
antikorun eklenmesi  Gnerilmektedir.*?#4 fleri evre
NLPHL hastalarinda ABVD yanitlarmin kétii oldugu
tespit edilmisgtir.*®

Relaps ve refrakter NLPHL hastalarinda standart bir
tedavi yaklagimi yoktur. Oncelikle bu hastalarda agresif
B-hicreli Non-Hodkign lenfoma (NHL)
transformasyonu agisindan doku biyopsisi yapilmalidir.
Biyopsi sonucu NLPHL ile uyumlu gelirse anti-CD20
monoklonal antikoru, tutulu alana RT veya bu iki tedavi
kombinasyonu verilebilir. Siklikla klinik olarak yavas
seyirli lenfomaya benzemesinden dolay1 yogun kurtarma
tedavisi sonras1 yiiksek doz kemoterapi ve OKHN’ye
gerek yoktur. Fakat yiksek riskli hastalarda agresif
tedavi gerekebilmektedir.4647



HL, tiim lenfomalarin yaklasik %10’unu olusturan nadir
bir lenfatik sistem neoplazisidir. Kemoterapi ve/veya
radyoterapi ile hastalarin yaklasik %80’inde kiir
saglanmaktadir. Son zamanlarda gelistirilen hedefe
yonelik tedaviler ile yanit oranlarinda daha fazla artis
gozlenmektedir. HL ’nin 6zellikle de erken evrede tani
konulup tedavi edilmesi sagkalimi artirmaktadir. Bu
nedenle hastalarin hizli bir sekilde degerlendirilmesi ve
tedaviye baglanmas1 gerekmektedir. Yanitsiz veya
hastaligr tekrarlayan uygun hastalarda OKHN bir
secenektir.

Yazarhk katki beyani

Konsept ve dizayn:NE.

Makale yazimi:NE.

Yazar cikar catismasi

Yazarin potansiyel bir ¢ikar ¢atigmasi yoktur.

Destek

Bu arastirma i¢in herhangi bir mali destek alinmamustir.
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ABSTRACT

The aim in this review is to explain the role of the
gastrointestinal system in obesity and related complications
by focusing on the biological mechanisms between obesity
and the gastrointestinal system, based on the latest evidence
in the literature. A systematic search of the literatures in the
PubMed and ScienceDirect databases was conducted. Factors
such as inflammation, mechanical space-occupying effect,
microbiota, and adipocyte peptides are involved the
development of obesity-related gastrointestinal system
comorbidities. However, obesity occurs when the connection
between the gastrointestinal tract and the brain changes.
Signaling dysfunction disrupts the brain-gut axis, leading to
increased frequency of food intake and excessive fat
accumulation. Obesity increases the risk of developing
gastrointestinal ~ system  disorders.  However, the
gastrointestinal tract and its pathophysiology play a key role
the regulation of food intake and subsequent progression to
obesity.

Keywords: Brain-gut axis, Food intake, Gastrointestinal
system, Obesity

OZET

Bu derlemedeki amag, obezite ve gastrointestinal sistem
arasindaki biyolojik mekanizmalara odaklanarak literatiirdeki
en son kanitlara dayanarak gastrointestinal sistemin obezite
ve iligkili komplikasyonlardaki roliinii agiklamaktir. PubMed
ve ScienceDirect veri tabanlarindaki literatiirlerin sistematik
bir taramasi yapilmistir. Obezite ile iliskili gastrointestinal
sistem komorbiditelerin gelismesinde inflamasyon, mekanik
olarak yer kaplayan etki, mikrobiyota, adiposit peptitler gibi
faktorler yer almaktadir. Bununla birlikte gastrointestinal
sistem ve beyin arasindaki baglanti degistiginde obezite
ortaya c¢ikmaktadir. Sinyal verme disfonksiyonu, beyin-
bagirsak eksenini bozarak, artan gida alim sikligia ve asir
yag birikimine yol a¢maktadir. Obezite, gastrointestinal
sistem bozukluklarini geligtirme riskini artirmaktadir.
Bununla birlikte gastrointestinal sistem ve patofizyolojisi,
gida aliminin diizenlenmesinde ve ardindan obeziteye dogru
ilerlemede anahtar rol oynamaktadir.

Anahtar Kelimeler: Beyin-bagirsak ekseni, Gastrointestinal
sistem, Gida alimi, Obezite
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INTRODUCTION

Obesity is a global health problem that is associated

with an increased risk of cardiovascular disease,
diabetes, and other metabolic disorders. One of the key
factors contributing to obesity is an imbalance between
energy intake and expenditure.! The gastrointestinal (GI)
tract plays a critical role in regulating food intake, and
dysregulation of Gl signaling pathways can lead to
overeating and weight gain.? Food intake is regulated by
a complex interplay between various physiological and
psychological  factors. Among these factors,
gastrointestinal (GI) regulation plays a critical role in
controlling food intake.? In this review, we will discuss
the role of the Gl tract in regulating food intake in obesity
and the different mechanisms through which the Gl tract
regulates food intake. Several GI hormones are involved
the regulation of food intake. One of the most well-
known hormones is ghrelin, which is produced in the
stomach and stimulates appetite. Ghrelin levels increase
before meals and decrease after meals. Another
important hormone is cholecystokinin (CCK), which is
produced in the small intestine and signals satiety to the
brain. CCK is released in response to the presence of
food the small intestine, and stimulates the release of
pancreatic enzymes and bile. Leptin is a hormone
produced by adipose tissue that regulates energy balance
by suppressing appetite and increasing energy
expenditure. Leptin acts on the hypothalamus to reduce
food intake and increase energy expenditure. Leptin
levels increase with adiposity, and obese individuals are
often resistant to the satiety signals of leptin. The gut-
brain axis is a complex system that involves
communication between the Gl tract and the central
nervous system (CNS). The vagus nerve plays a critical
role in this communication, as it carries signals from the
Gl tract to the brain. The CNS responds to signals from
the GI tract by modulating food intake and energy
expenditure.>®>* The gut microbiota is a diverse
collection of microorganisms that reside in the Gl tract.
Emerging evidence suggests that gut microbiota may
play a role in regulating food intake. The gut microbiota
produces various metabolites that can affect appetite and
energy expenditure. For example, short-chain fatty acids
(SCFASs) produced by gut bacteria can stimulate the
release of gut hormones and reduce appetite.® In
conclusion, the Gl tract plays a critical role in regulating
food intake through various mechanisms, including the
release of Gl hormones, the action of leptin, the gut-brain
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axis, and the gut microbiota. A better understanding of
these mechanisms may lead to the development of novel
therapies for the treatment of obesity and other metabolic
disorders.

Obesity

Obesity, according to the definition of the World Health
Organization (WHO), is the excessive or abnormal
storage of fat in adipose tissue in a way that impairs
health. Body Mass Index (BMI) and waist circumference
measurement formulated by WHO are generally used the
diagnosis and classification of obesity. BMlI is calculated
by dividing the person's weight in kilograms by the
square of their height in meters (BMI=kg/m?) (Table 1).
BMI does not provide information about body fat
distribution, which is associated with complications of
obesity. Therefore, in addition to BMI, waist
circumference measurement >88 cm in women and >102
cm in men is used in the diagnosis of obesity.°

Table 1. Classification of obesity according to BMI

Classification BMI (kg/m?)
Underweight <18.5
Normal 18.5-24.9
Overweight 25-29.9
Obese Class | 30-34.9
Obese Class Il 35-39.9
Obese Class I >40

Obesity, which is basically the result of an imbalance
between energy intake and expenditure, is a global health
problem caused by many factors such as genetic,
metabolic, hormonal, hypothalamic, psychological,
physical inactivity, and socio-economic level. The
prevalence of obesity is increasing all over the world and
in Turkey.*® According to the 2015 report of the Global
Burden of Disease (GBD) Obesity Collaboration Group,
the obese population in the world has reached 711.4
million (107.7 million children and 603.7 million adults).
According to WHO estimates, 3% of adults worldwide
were overweight and 13% were obese in 2016. In the
field study "Turkey Nutrition and Health Survey
(TBSA)" completed in 2010, the prevalence of obesity in
adults over the age of 18 was 30.3% (female 41%, male
20.5%), the frequency of morbid obesity was 2.9%
(female 5.3%, male 0.7%).’

Obesity causes a serious increase in morbidity and
mortality by negatively affecting the quality of life, and
duration of people leading to health problems such as
cardiovascular diseases, especially type 2 diabetes and



prediabetes, hypertension, hyperlipidemia,
cerebrovascular disease, various cancers, Obstructive
Sleep Apnea (OSA), Non-Alcoholic Fatty Liver Disease
(NAFLD), Gastroesophageal Reflux Disease (GERD),
Polycystic Ovary Syndrome (PCOS), infertility,
osteoarthrosis, and depression.*”

The gastrointestinal tract (GIS) plays an important role
in obesity. Impairment of Gl function and mechanisms
regulating appetite and satiety cause obesity. Obesity
also brings many health risks, disrupts the energy
balance, and affects the GIS. Therefore, GIS is seen as
the main target in obesity intervention. It is not clear
whether the role of GIS in obesity is the cause or effect
of this disease. Discussions can be made for both sides.
Therefore, obesity can be considered as a disease of the
GIS and/or concomitant obesity as a disease that affects
GIS morbidity.*®

Gastrointestinal Regulation of Food Intake

Energy intake is mainly regulated by the brain-gut axis.
Incorporation of food -calories- into the GIS; It triggers
a brain-gut axis response to regulate calorie
consumption, stop signals, and appetite return. The GIS
and its pathophysiology are key points the regulation of
food intake and subsequent progression toward obesity.?
There are three main mechanisms that control food
intake:

1) Hypothalamus: It acts as a center for the integration of
nutrition and related neuroendocrine and Gl activities.
2) GIS: Provides a rich source of hunger and satiety
factors (hormones, nutrients, vagal stimulation, etc.) that
regulate meal intake and termination.

3) Adipose-derived leptin: plays a role in long-term
regulation of energy intake and expenditure.?8

Diet lipid intake causes slowing of gastric emptying and
transit time, release of Gl peptides, and satiety. However,
chronic diet lipid intake causes a significant impact on
the complexity of factors that interact at various levels of
the brain-gut axis and ultimately influence the regulation
of body weight. It causes increased energy intake and
consequently body weight gain through changes in
sensitivity to satiety signals such as Glucagon-Like
Peptide 1 (GLP-1), Peptide YY (PYY), CCK. Moreover,
chronic exposure of the gut microbiota to diet lipid
causes a significant impact on the host's metabolic
functions.®

Apolipoprotein A-IV (apoA-1V) is secreted into lymph
on chylomicrons in response to diet lipid intake. It is an
acute satiety factor and plays a role in lipid metabolism
and energy homeostasis. Many rodent and human studies
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show that diet lipid intake initially increases apoA-1V
synthesis and secretion, but with chronic intake
significantly reduces its response to diet lipids. This
makes it more likely to contribute to obesity.°
Brain-Gut Axis

Many peptides such as ghrelin, insulin, GLP-1, PYY,
oxyntomodulin (OXM), CCK, Pancreatic Polypeptide
(PP) affect appetite. Peptides except ghrelin, cause a
feeling of fullness and also some of them affects
intestinal motility. They interact with the brain via the
gut-brain  axis, where they modulate peptide
neurotransmitter release via the hypothalamic and
brainstem centers.*

The hypothalamus is considered the center of hunger and
satiety. The arcuate nucleus (ARC) located in the
hypothalamus has two types of neurons expressing
different peptides:

Group 1 neuron (orexigenic peptides): Neuropeptide Y
(NPY) and agouti-related peptide (AgRP) are co-
expressed. They stimulate food intake by initiating the
feeling of hunger.

Group 2 neuron  (anorexigenic  peptides):
Proopiomelanocortin - (POMC) and cocaine and
amphetamine-regulated  transcript  (CART) are

expressed. They stop food intake by creating a feeling of
satiety.

Both of these subpopulations of neurons have projections
to the lateral hypothalamic area and to the
paraventricular  nucleus. Their interactions are
fundamental to energy homeostasis.!

Since the blood-brain barrier is semipermeable in the
ARC nucleus, neurons are exposed to many hormones
(mostly of intestinal origin). The signal from gut
hormones provides the ARC with an energy state that
either induces or suppresses food intake.

The Gl tract provides the hypothalamus with necessary
information  regarding the chemosensory and
mechanosensory mechanisms, and the amount of food
digested and suitable for metabolism. This feedback is
important for short- and long-term appetite control.*? For
example, vagal stimulation by mechanical stretching of
the stomach wall; It causes short-term satiety,
suppression of food intake, and release of gut
hormones.! In contrast, leptin is the long-term regulator
of the body's energy state.

Leptin is a hormone released by adipose tissue. Both
serum and plasma leptin levels are positively correlated
with BMI and total body fat. Leptin inhibits AQRP/NPY
neuron activity and stimulates POMC neurons, providing



a long-term fat and energy store signal to the Central
Nervous System (CNS). This results in decreased food
intake and increased energy expenditure. Changes in
leptin pathway signaling (leptin resistance, leptin
receptor defect, etc.) can cause weight gain and obesity.?
Insulin is secreted in the pancreas by the islets of
Langerhans. It supports the storage of energy, and its
circulation increases in response to food intake and cases
of obesity. Insulin receptors are expressed in the CNS,
and injection of insulin into the brain in insulin-deficient
animals  significantly reduces eating behavior.*
Enterostatin, derived from the precursor protein
procalipase produced by the exocrine pancreas and
expressed in the gastric mucosa, reduces insulin
secretion and stimulates adrenal corticosteroid secretion.
It causes a feeling of fullness and especially reduces fat
consumption.®

Ghrelin is a hormone synthesized from epithelial cells of
the gastric fundus. Ghrelin stimulates the appetite and
creates a positive energy balance. It also increases gastric
motility.® Ghrelin modulates the synthesis and secretion
of several neuropeptides the hypothalamus that stimulate
feeding and regulate related hypothalamic functions.
Unique among gut hormones, plasma ghrelin levels
gradually increase with fasting and decrease soon after a
meal. Plasma ghrelin levels also increase with diet-
induced weight loss, suggesting that ghrelin may
counteract diet-induced weight loss by stimulating
hunger and increasing energy intake.'*

The release of PP is proportional to the digestion of lipids
and the caloric content of the food. PP induces satiety in
animals and humans, suggesting potential anti-obesity
effects. This results in reduced food intake and slowed
weight gain.®®

The effects of OXM are to reduce gastric secretion and
food intake when administered centrally to rodents or
peripherally to rodents/numans. No separate receptor has
been identified for OXM. However, OXM binds to the
GLP-1 receptor, and causes similar central neuronal
activation patterns after peripheral administration.®
Gastrointestinal Inhibitory Peptide (GIP) is secreted
from K cells in the duodenum and proximal jejunum a
few minutes after food ingestion the presence of glucose
and fat. Although GIP promotes energy storage through
a direct effect on adipose tissue, it is not known to have
an effect on food intake.'

Gastric Function

The stomach plays an important role in suppressing food
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intake. In addition to its storage and digestive properties,
it is an organ with well-defined nervous and hormonal
control mechanisms. Due to its continuity with the
proximal location in the esophagus and Gl tract, and rich
vagal afferent innervation, it works as an early calorie
and volume sensor during meals. The vagus nerve is
stimulated by mechanical stretching of the stomach wall.
This interaction includes enteroendocrine cells (EECs)
and vagal afferent fibers. Volumetric tension also
stimulates gastric enterochromaffin cells that secrete
serotonin. These responses trigger the signal that reduces
food intake.’

CCK is synthesized by the L cells of the small intestine
and secreted in the proximal duodenum. CCK activates
vagal afferents, and thereby relaxes the proximal
stomach, reduces antral contractility, and activates
pyloric tone, slowing gastric emptying. CCK has a half-
life of only 1 to 2 minutes, suggesting that it is a short-
term appetite regulator.*®

Gastric emptying is a process that occurs by
simultaneous inhibition and stimulation of the motor
activity of the pylorus and duodenum. It is also affected
by the nutritional content of the food. For example, a
meal high in carbohydrates and protein, and low in fat
has a low gastric emptying rate. Accelerated gastric
emptying has been associated with obesity.>
Enteroendocrine Cells

EECs are distributed along the Gl epithelia from the
stomach to the rectum. EECs act as nutrient sensors of
ingested food, sending further signals to the CNS and
peripheral tissues mainly via humoral pathways. They
are adjacent to the luminal contents throughout the
intestine and colon, and contain numerous food-specific
G protein-coupled receptors for sensing nutrients, bile
acids, or fatty acids. Stimulation of these receptors
induces the secretion of specific peptides that interact
with other organs to regulate energy intake. EECs also
regulate glucose homeostasis, bile acid enterohepatic
circulation, nutrient absorption, and GI motility. °
GLP-1 and PYY are secreted by EECs. These peptides
show their effects by affecting the postrema area or
hypothalamic areas by afferent vagal and spinal nerve
fibers or by crossing the blood-brain barrier as
hormones.>?® GLP-1 receptor agonists facilitate glucose
control by several different mechanisms, providing a
subtle but long-lasting satiety effect. GLP-1 plays an
important role in improving glucose homeostasis by
stimulating insulin secretion and suppressing glucagon



secretion. GLP-1 has been shown to delay gastric
emptying and intestinal transit time. PYY is another
intestinal hormone that has a significant effect on ileal
break and regulation of food intake. PY'Y3-36, the main
form of PYY, reduces acute food intake in normal-
weight individuals by regulating appetite circuits in the
hypothalamus. Physiological effects of PY'Y3-36 include
delayed gastric emptying and reduced gastric secretion.?
Obesity occurs when the connection between the Gl and
the brain changes. Signaling dysfunction disrupts the
brain-gut axis, promoting increased frequency of food
intake and excessive fat accumulation. There will be no
compensation in appetite for these increased energy
stores.®

CONCLUSION AND RECOMMENDATIONS

In conclusion, GIS plays a key role in obesity. Obesity is
a complex disease that results in increased health risks
and diseases with a positive energy balance. The
mechanism of appetite and satiety is mostly regulated by
the neuroendocrine, gut-brain-adipose tissue axis. The
GIS and its pathophysiology play an important role the
regulation of food intake and subsequent progression to
obesity. Although it is not clear whether the role of GIS
in obesity is the cause or the result of this disease,
consistent data in the literature seem to support the
relationship between obesity and the increased risk of
developing Gl disorders.
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