CILT /VOLUME: 03 - SAYI /NUMBER: 08
ISSN: 2791-7435

ATLAS UNIVERSITESI
TIP VE SAGLIK BILIMLERI
DERGISI

OCTOBER / EKIM 2023

VAS

A
< 7
* S@‘ <

atlas.edu.tr



'ATLAS UNIVERSITESI TIP VE SAGLIK BILIMLER] DERGISI « SAYI: 8 « EKIM 2023

BREAST CANCER TREATMENT IN
GENETIC MUTATION CARRIERS:
SURGICAL TREATMENT, PROPHYLACTIC
MASTECTOMY

Merve TOKOCIN'@=) , Hakan YIGITBAS (=), Atilla CELIK'

GENETIK MUTASYON TASIYICILARINDA
MEME KANSERI TEDAVISI: CERRAHI TEDAVI
PROFILAKTIK MASTEKTOM|

ABSTRACT

Objective:Breast canceristhe mostcommontype of canceramongwomen, and risk-reducing treatments
have gained importance in recent years with the detection of genetic mutations.

Method: Patients who underwent prophylactic mastectomy in our clinic between January 2018
and January 2023 were evaluated retrospectively. Surgical procedures performed on all patients,
complications developing secondary to the surgery, the time of sending the patients to adjuvant
treatment, the necessity of secondary operation, and disease-free survival were evaluated.

Results: In 4 of the 15 patients with genetic mutations who underwent prophylactic mastectomy, this
surgery was performed before tumor formation. Complications such as capsular contracture, skin
necrosis and nipple necrosis developed in 6 patients, and reoperation was required in 4 patients. In the
follow-up of all patients, oncological principles were adhered to, and no recurrence or metastasis was
observed in any of them.

Conclusion:With the expansion of the genetic mutation panel, patients have started to gain time, and
as physicians, we need to guide these people in accordance with oncological principles. Prophylactic
mastectomy is the method we recommend in this study for tumor-free survival.

Keywords: Brca, Prophylactic Mastectomy, risk-reducing surgery.
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PROPHYLACTIC MASTECTOMY

OZET

Amac: Meme kanseri kadinlar arasinda en sik gorulen kanser tipi olup son yillarda genetik mutasyonlarin
saptanmasilyla risk azaltici tedaviler 6nem kazanmistir.

Yontem: Ocak 2018- Ocak 2023 arasl genetik mutasyona sahip oldugu icin klinigimizde proflaktik
mastektomiyapilanhastalar retrospektif olarak degerlendirildi. tim hastalara yapilan cerrahiprosedurler,
ameliyata ikincil gelisen komplikasyonlar, hastalarin adjuvan tedaviye gonderilme zamanlari, ikincil
operasyon gerekliligi, hastaliksiz sag kalim sUreleri degerlendirildi.

Bulgular: Proflaktik mastektomi yapilmis 15 genetik mutasyonlu hastalarin 4'Gnde timor olusmadan
bu ameliyat uygulanistir. 6 hastada beklenen komplikasyonlardan kapsul kontraktrU, cilt nekrozu ve
meme basi nekrozu gibi komplikasyonlar gelismis olup 4 hastada re-operasyon gerekliligi olmustur.

Tam hastalarin takiplerinde onkolojik prensiplere bagli kalinmis olup hi¢ birinde niks veya metastaz
gordlmemistir.

Sonug : Genetik mutasyon panelinin genislemesi ile hastalar zaman kazanmaya baslamis olup, hekim

olarak bu kisilere onkolojik prensiplere uygun yol gdstermemiz gerekmektedir. proflaktik mastektomi
timaorsdz sag kalim icin bizim bu calismamizda onerdigimiz yontemdir.

Anahtar Sozcikler: BRCA, proflaktik mastektomi, risk azaltici cerrahi.
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INTRODUCTION

In worldwide, breast cancer is the most common
cancer type detected among women. Since 1996,
molecular diagnostic tests for breast and ovarian
cancers have been introduced and there has
been an increase in the use of those tests. (1).
Thanks to the new generation multigen panels,
the analysis of people who are predisposed to
cancer and at risk has become possible. The risk
of developing breast cancer is associated with
many factors, including genetic predisposition
and genetic susceptibility, family history, lifestyle,
exogenous hormone intake, and personal medical
history (2). Although attempts for early diagnosis
and prevention of breast cancer progression are
increasing globally, prophylactic mastectomy is
one of the recommended methods for surgeonsin
high-risk patients (3).

Hereditary breast cancers constitute 5-10% of all
breast cancers. BRCA 1and 2 are responsible for
16% of these, and pathogenic variants in PALB2
, TP53 (Li-Fraumeni Syndome), PTEN (Cowden
Syndrome), STK 11 and CDH1 the lifetime risk
of developing breast cancer in those with this
genetic mutation is 60-80% (4,5). Prophylactic
mastectomy is recommended as a method to
prevent breast cancer in patients with genetic
mutations who are determined to be at high risk of
breast cancer, especially BRCA mutation (8). This
surgical method has become popular in patients
diagnosed with breast cancer or at high risk.
However, the definition of high risk is difficult and
should be given after detailed discussion with the
patient and health care team.

Bilateral prophylactic mastectomy is an effective
method in definitively preventing cancer in
patients with hereditary breast cancer (7). 20-40%
of patients undergo mastectomy when they have
no signs of malignancy. If these patients develop
complications while protecting them from cancer,
they face poor cosmetic results and a significant
psychological burden(8).

In patients diagnosed with breast cancer,

unilateral surgery is the first treatment method,
and contralateral prophylactic breast surgery
carries a risk in terms of additional complications.
At the same time, the patient’s comorbidities,
socioeconomic status, insurance coverage also
play a role in deciding this surgery(9).

In this study, we aimed to compile the surgical
methods we appliedin patients with known genetic
mutations. We retrospectively analyzed patients
who did not have breast cancer, had undergone
reconstructive breast surgery, or were diagnosed
with cancer and had contralateral breast surgery.
We aimed to present the complications and
secondary surgery requirements in this way.

MATERIAL AND METHODS

We retrospectively screened the patients who
were operated in our general surgery clinic and
diagnosed with genetic mutationforbreast cancer.
Prophylactic mastectomy was performed in 14
patients between January 2018-2023. All patients
were informed about the study and informed
consent was obtained from all patients regarding
the use of their data in this scientific study. For
this, ethics committee approval was obtained from
SBU Bagcilar Training and Research Hospital and
the study was started with the decision numbered
2023/05/10/029.

Statistical Analysis

The categorical variables were
percentages and also continuous variables as
mean with standard deviation for descriptive
statistics.

reported as

RESULTS

The mean age for all 15 patients described was
49,5 years (range; 31 to 64) and all of them were
female. 93,3% of the patients have BRCA 1 and
BRCA 2 mutation (14 patients), 6,6% of them have
TP53 mutation (Li-Fraumeni syndrom) (1 patient)
(Figure 1).
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Figure 1 : Presence of genetic mutation as a potential
medical necessity criteria for genetic susceptibility.

73,3% of the patients have breast cancer at
diagnosis(11patients), 26,6 % of them have genetic
mutation without breast cancer (4 patients). 26,6
% of the patients were Luminal A breast cancer
(4 patients), 20% of the patients were Luminal B
breast cancer (3 patients), 13,3% of them were
Her 2 + breast cancer (2 patients), 13,3% of them
were Tripple - breast cancer (2 patients) (Figure
2). The avarage of the Ki-67 was 23,7 (range : 1to
B65). Neoadjuvant chemotherapy was increasingly
used in 3 patients, and exapt 1 patient all ofthe
primary tumors in the breast downstaged.

Tumor distribution
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Figure 2 : Tumor distribution of patients

Bilateral prophylactic nipple sparing mastectomy
were performed with implant for the patients
who have genetic mutation but have not
encountered with breast cancer. Nipple sparing
mastectomy with sentinel lymph node biopsy
and contralateral nipple sparing mastectomy

PROPHYLACTIC MASTECTOMY

were performed with implant for 20% patients
(3 patients). Nipple sparing mastectomy with
axiller lymph node dissection and contralateral
nipple sparing mastectomy were performed
with implant for 33,3 % patients (5 patients).
Modified radical mastectomy and contralateral
mastectomy were performed for 13,3% patients
(2 patients). Modified radical mastectomy with
expander implant placement and contralateral
nipple sparing mastectomy were performed with
implant for 6,6 % patients (1 patient). Margins
were negative in 100% (n = 11) of cases performed
for cancer.

Skin flep necrosis was performed in 2 patients, for
1of them latissimus dorsi myocutaneous flap used
in reconstructive surgery. Capsular contracture
was performed in 4 patients, 2 of them haven't
been treated with radiotherapy. 3 of this patients
were reoperated . 1 of the patient has grade 2
nipple necrosis (Photo 1).

Photo 1: Grade 2 nipple necrosis at 12th week

Adjuvant chemotherapy has been treated with
surgery for 73,3% of the patients who have breast
cancer. Adjuvant radiotherapy has been treated
for 66,6% of the patients who have breast cancer
but TP53 mutation.

All patients have controled at 1, 3" ,6" and 12"
months, and no complications other than previous
complications were observed. All of them were
followed for an average of 36 months (range 2, 65
months) and 100% of them had overall survival,
breast cancer specific survival, recurrence free
survival, and metastasis free survival (Photo 2).
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Photo 2 : Bilateral Nipple Sparing Mastectomy at 12
mounth

DISCUSSION

Since the 1990s, with the first identification of the
BRCA 1 and BRCA 2 hereditary mutation, genetic
tests for breast cancer have been developing
significantly. Thanks to these tests, it is ensured
that genes with risk for breast or other cancer
types are detected in a timely manner. With the
expansion of these evaluated genes, the need
to elaborate clinical management has increased
(10). With this genetic mutation analysis, time was
saved for patients. However, clinical information
is scarce for patients with pathological variants
detected in these large genetic panels, so there
are not many clinics to quide. With this study, we
aimed to help guide in this regard. Besides the
BRCA 1and BRCA 2 gene, TP53, PTEN, CDH1, and
PALB2 are included in the guideline as high-risk
genes associated with breast cancer. Prophylactic
mastectomy operations can be recommended for
these patients(11,12).

It is stated in international guidelines that the
benefit of prophylactic mastectomy in reducing
the risk of breast cancer in patients with high-
risk genetic mutations is great. However, these
guidelines are inconsistent with insurance policies
(13). The lifetime risk of developing breast cancer
in patients with BRCAT or BRCA2 mutations is in
the range of 60-90%, and it has been documented
that this risk is reduced by > 90%, with thanks to
prophylactic mastectomy surgery(14). The lifetime
risk of developing breast cancer in patients with
TP53 and PTEN gene mutations is 90%, and
prophylactic mastectomy is recommended for
these patients (15). There is a life-time risk of
developingbreast cancer between 35-50% in COHT
and STK11 genes, and prophylactic mastectomy is
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not recommended in patients with this mutation
(16). Although prophylactic mastectomy in
high-risk genes is still controversial in some
guidelines, other risk-reducing options such as
regular screening and chemoprevention can be
recommended to patients (17). At the same time,
there are additional complications of performing
contralateral breast surgery in patients diagnosed
with breast cancer.

As in any operation, there are risks such as
additional anesthesia time, bleeding, wound
infection. At the same time, side effects and
complications related to mastectomy can also be
observed. The most common of these is seroma,
and the others are capsular contracture, skin flap
necrosis, nipple necrosis, postoperative pain,
lymphedema, and limitation of arm movements.
such complications are more common in bilateral
mastectomy than in unilateral mastectomy, and
their frequency varies between 5 and 35% (17). In
our series, the complication rate was 40% and the
necessity for reoperation was evaluated as 26.6%.
Our patients underwent reconstructive surgery
and we supported the finding of a higherincidence
of complications than unilateral mastectomy,
together with other articles in the literature. In
addition, none of these complications delayed the
patients’ time to receive adjuvant treatment and
did not go beyond oncological principles.

There are deficiencies in our study due to the
relatively low number of patients. On the other
hand, the flow rate is high since all patients
underwent prophylactic mastectomy. We aim to
contribute to the literature with the tumor free
survival and overall surveillance times of the
patients being 100%. Wide-panel genetic testingis
an important advance in guiding treatment today.
Physicians’ guidance on the treatment of patients
should be completely based on the person. With
this article, we aimed to reveal the advisability of
prophylactic mastectomy.
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DEPRESYONLU BIREYLERDE KURKUMIN
KULLANIMI

Kardelen YOLDAS'(2), Miiveddet Emel ALPHAN' (12}, Betiil KOCAK'

USE OF CUCUMIN IN DEPRESSED INDIVIDUALS

OZET

Depresyon ruhsal sagligi etkileyen ve toplum sagligini tehdit eden sorunlarindan biridir. COVID- 19 ile
depresyon vakalarinda artis bildiriimektedir. Depresyonlu bireylerin tedavisinde yer alan ilaclardan bu
bireyler yan etkileri (agiz kurulugu, bas dénmesi, cinsel islevlerde azalma vb) sebebiyle kullanimindan
kacinabilmektedir. Bu durum depresyonlu bireylerin tedavisinde yer alan ilac ve psikoterapiye ek tedavi
arastirmalarina yol acmistir. Bu ek tedavilerde alternatif tibbi drdnlerinin kullanimi da son zamanlarda
kilavuzlardayeralmayabaslamistir. Curcuma Longa bitkisinden elde edilen zerdecalin bir biyoaktif bileseni
olan kurkumin depresyonlu bireylerde farmakolojik tedaviden bagimsiz olarak tedavi edici etkilerinin
oldugu tartisiimaktadir. Oral yolla alinan zerdecaldaki kurkumin miktari ve biyoyararlanimi disaktar.
Kurkuminin etkinliginde artis saglayan biyoaktif birlesenler ile tUketimi biyoyararlanimi desteklemektedir.
Bu derleme depresyona sahip bireylerde kurkuminin etkileriniinceleyen gtincel makalelerden derlenerek

depresyonlu bireylerde kurkumin takviyesini incelemektedir.

Anahtar Sozciikler: Kurkumin, Zerdegal, Curcuma Longa, Depresyon, Besin destegi.
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DEPRESYONLU BIREYLERDE KURKUMIN KULLANIMI

ABSTRACT

Depression is one of the problems that threaten mental health protection and society threats. Cases
with COVID-19 have been reported in cases. Among the drugs used in the treatment of individuals
with depression, the side effects (dry mouth, headache, decrease in sex drive, etc.) can be avoided.
This has led to research into adjunctive therapy to medication and psychotherapy that is involved in
treating evaluative individuals. The use of alternative consumption in these additional treatments has
also started to take place in the last lines. Curcumin, a bioactive component of turmeric obtained from
the Curcuma Longa plant, is argued to have a therapeutic contribution independent of pharmacological
treatment in depressed substances. The amount and bioavailability of curcumin in orally taken turmeric
is insufficient. The use of curcumin with bioactive components demonstrating in the works advocates
bioavailability. In people who have this download, the uninstallation of curcumin is compiled from current
articles and examines the curcumin download on the devices with use.

Keywords: Curcumin, Turmeric, Curcuma Longa, Depression, Nutritional supplement.



'ATLAS UNIVERSITES] TIP VE SABLIK BILIMLERI DERGIST « SAYI: 8 « EKiM 2023

GiRiS

Hint safrani olarak da adlandirilan zerdecal
(Curcuma longa), Zingiberaceae ailesinden biylk
yaprakli ve cicekli otsu bir bitkidir. Ana kdk kismi
yumurtaveyaarmut, yankdkleriparmakseklindedir
(1). Zerdecal pridoksin, folat, niasin, riboflavin, C, E
ve Kvitaminlerinimanganez, bakir, kalsiyum, demir,
fosfor, cinko ve fosfor minerallerini icermektedir.
Zerdecal tUketimi yUksek miktarlarda olmadig
icin bu besin 0delerinin zerdecal ile vlcuda
alimi da az olmaktadir (1, 2). Kurkumin, zerdegal
bitki koklerindeki adirlikca %1-9unu (3) iceren
zerdecaldaki kurkuminoidlerden en ylksek oranda
bulunan polifenolik bilesiktir. Asya Ulkelerinde
antioksidan,  antiinflamatuar,  antimutajenik,
antimikrobiyal ve antikanser ¢zelliklerinin oldugu
varsayilarak geleneksel tibbi bitkiler arasinda yer
almaktadir(4). Zerdecgalda kurkumin miktari toprak
tipine, Uretilen bolgeye ve kullanilan glbrelere
bagli olarak degismektedir.

Kurkumin medikal kullanimi haricinde turuncu-
sari renkli kristal bir bilesik olmasiyla gida boyasl
olarak da kullanilmaktadir (3). Depresyon, disince
ve davranislarl olumsuz etkileyen yaygin, ciddi
ve aynl zamanda tedavi edilebilen bir hastaliktir.
Depresyonun cesitli  belirtileri  vardir, ancak
en yaygin olani derin bir UzUntl duygusu veya
faaliyetlere karsl belirgin bir ilgi veya zevk kaybidir
(5). Klresel olarak, yetiskinlerin %5inin ve yaklasik
280 milyon bireyin depresyondan muzdarip oldugu
tahmin edilmektedir (6). Covid-19 pandemisinin
yalnizca fiziksel saglik halini degil, ruhsal yonden
de sagliga olumsuz etkileri bildiriimektedir.
Pandeminin baslangicindan itibaren 1 yil iginde
depresyon ve anksiyetenin ortalama %25 arttig
tahmin edilmektedir. Yalniz yasama, sosyal
izolasyon, maddi, manevi kayip, issizlik yas ve
enfeksiyona yakalanma korkusu halki psikolojik
yonlerden etkilerken saglik c¢alisanlarinda ise
yogun calisma saatleri ile yorgunluk, sdrekli
hastaliklailgilenme ile enfeksiyon korkusunda artis
sebepleriyle ruh sagligi negatif yénde etkilenmistir
(7).

Farmakolojik ve psikoterapi tedavilerine ek olarak
son kilavuzlarda alternatif tip GrUnleri de ek tedavi
seceneklerinde bahsedilmektedir. Bu derlemede
son dénemlerde prevelansinda artma raporlanan
depresyonlu bireylerde kurkumin takviyesinin
tedavideki etkilerini incelemek amaglanmaktadir.
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KURKUMININ
BiYOYARARLANIMI

Kurkuminin zerdecal baharati formunda oral
yolla alinmasi ile biyoyararlanim %7dir (8). Oral
alinan kurkumin karacigerde metabolize edilir,
bagirsaktan emilir, gaita ve idrar yolu ile vicuttan
uzaklastirilir.  Emilen  kurkumin  karacigerde
metabolize edilir ve idrar ile vicuttan uzaklastirilir.
Biyoyararlanimi arttirmak icin nanoemdulsiyon,
fosfolipit, lipozom formlarda kurkumin takviyeleri
Uretilmektedir  (9). Nanoparcacik formdaki
kurkumin ve karabiberin aktif bilesenlerinden
olan piperin besin destedinin birlikte vicuda
alimi ile kurkuminin biyoyararlaniminda yaklasik
2 kat artis ve yag c¢ozlcl icinde kurkuminin
nanoparcgaclik hazirlanmasi ile biyoyararlanimda
5,6 kat artis oldugu bildirilmektedir (10). Oral yolla
alinan kurkuminin biyoyararlanimi distktdr, besin
takviyeleri veya diger bilesenlerle birlikte alimi ile
emilimin arttiriimasi hedeflenmektedir.

DEPRESYONLU BiREYLERDE
KURKUMiNIN POTANSIYEL
MEKANIZMALARI

Depresyonun  patofizyolojisinde  hipotalamik-
hipofiz-adrenal ekseninve otonom sinir sisteminin
islevlerinin  dedgismesi yer almaktadir. Bu
degisimler sempatik aktivasyon ve parasempatik
deaktivasyon seklinde kendini gostermektedir.
Depresyonluhastalardainflamasyonbelirteglerden
C-reaktif protein, interlékin-6 ve tUmor nekroz
faktor-alfa seviyelerinin yUksek dlzeylerde oldugu
bildirilmektedir (11). Calismalar majér depresyon
sendrom gibi nérolojik ve psikolojik bozukluklarda
inflamasyon  belirteclerinde  artisin  kronik
hastaliklarin patogenezinde rol oynayabilecegini
tahmin etmektedir (12). Depresyonlu bireylerdeki
inflamatuar  belirteglerdeki artis obezitenin
patogenezinide etkileyebilmektedir. Randomize
cift kor capraz bir calisma kurkuminin
obezlerde kilo kaybi, kan lipid dlzeylerinde
ve depresyon puanlarinda anlamli  degisme
olmadan anksiyete de azalma bildirmektedir (13).



Kurkuminin depresyon tedavisindeki diger potan-
siyel etki mekanizmalari; depresyonda azalan
norotansmitterlerin (glutamat, serotonin, dopa-
min ve noradrenalin) sentezini, pestisit (Rotonen)
kaynakli dopamin tikenmesini, oksidatif stres ile
mitokondri hasar sonucu olusan norotoksik etkiyi
iyilestirme, beyin plastisitesini arttirma, beyin
kaynakli norotrofik faktorlerin (BDNF) diizeylerini

yUkselterek sinir hicre fonksiyonlarini dizenleme
(14), intestinal gegirgenligi azaltma, intestinal
mikrobiyal kompozisyonu dlzenleme, gastroin-
testinal inflamasyonu azaltma, beyin- bagirsak
bariyerini dizenleme, astrosit aktivitesi ve mikroglial ak-
tiviteyinormalize etme, beyin hlicrelerinde azalmis
apaptozu destekleme, antioksidan etki gosterme,
kortizol seviyelerini distrme ve dokosaheksae-
noik asit sentez enzimlerini arttirma yolaklari ile
etki gdsterdigi tahmin edilmektedir (15,16).

DEPRESYONLU BiREYLERDE
KURKUMIN TAKVIYESI

Depresyon kiresel hastalik yukind arttirmaktadir
(9). Depresyonun siddetine bagl olarak, yoneti-
minde psikolojik ve/veya farmakolojik tedaviler
uygulanmaktadir (14). Farmakolojik tedaviler (an-
tidepresan ilaglar) esas olarak monoaminerjik sis-
temi hedeflemektedir. Antidepresanlar serumdaki
norotransmitter seviyelerinde artis saglamaktadir
(17). Hafif depresyonu olan hastalarda antidepre-
sanlar dikkatli, agir depresyonu olan hastalarda ise
antidepresanlarin duzenli kullanilmasi 6nerilmekte-
dir. Psikoterapi ve farmakolojik kombinasyon tedavi-
si, siddetli semptomlari olan depresyonlu bireylerde
tedavisinde yer almaktadir. Yan etkileri sebebiyle
(bas donmesi, agiz kurulugu, araba kullanamama,
kabizlik, uyusukluk ve Gzlnt() tedavide yeri olan
antidepresan ilaglara uyumda azalma veya tedavi-
yi reddetme durumlari gézlenebilmektedir. DlsUk
ve orta gelirli Glkelerde yasayan depresyonlu birey-
lerin %75inden fazlasi tedavi gérmedigi tahmin

edilmektedir (9).

Depresyonlu kadinlarin yaklasik %50'sinin bir yillik
tedavi slrecinde tamamlayici ve alternatif tip
drinlerine yoneldigi ve depresyonlu bireylerde bu
Griinlere ilginin arttigi bildirilmektedir. iiginin artis
yan etkisi dUsutk seviyelerde oldugu veya hic¢ ol-
madigi ddstndlen alternatif tip drdnlerinin glvenli
oldugu disilncesi ile de iliskilendirilmektedir (18).

DEPRESYONLU BiREYLERDE KURKUMIN KULLANIMI
Bu durumun sonucunda depresyona sahip hasta-
larda etkinlik ve tolere edilebilirligi birlestiren
tamamlayici ve alternatif tibba ilgi artmaktadir
(14). Kanada Ruh Hali ve Anksiyete Tedavileri Agrnin
klinik kilavuzunda bazi alternatif tip bilesenlerinin
(asetil-Lkarnitin, inositol, omega-3, safran, folat
ve Lavandula) yetiskinlerde major depresyon te-
davisine Uglncl basamak monoterapiler veya ek
tedaviler arasina eklemistir (19). Depresyonlu bi-
reylerin alternatif tip drnleri kullanimi (lavanta,
hodan ve papatya)ile ilgili bir calismada depresyon
hastaliginin sdresinde ve vlcut kitle indeksinde
anlamli bir azalmanin gdzlendigi bir calisma da
mevcuttur(20).

Depresyonlu bireylerde agri esigi dismektedir bu
da analjezik kullaniminin artmasi ile sonuglanmak-
tadir. Monoaminlerin (serotonin, norepinefrin ve
dopamin) islevsel eksikligi veya nérokimyasal bir
dengesizligin depresyon-adriiliskisinin biyokimyasal
teorisinde yer aldigi distndlmektedir. Bir hayvan
calismasinda depresyonlu bireylerde 100-200-
300mag/kg kurkumin tdketimlerinde agri esiginde
artis bildirilmektedir (21).

Diyabetli hastalarin stres ve depresyon kaynak-
Il anksiyete gozlenme olasiligr iki kat daha fazla
oldugu tahmin edilmektedir. Diyabetli bireylerde
depresyon disik yasam kalitesi, kot 6z yone-
tim becerisi, kotu diyet, sedanter yasam, kan sekerinin
kontrolstzIUgu ve diyabet komplikasyonlari sebebiyle
olusabilmektedir (22). Bir hayvan cgalismasin-
da, kurkumin hem antidepresan etki hem insulin
ddzeylerini hem de kronik stres kaynakli metabolik
anormalliklerdeki artisi engelledigi bildirilmekte-
dir (23).

Kurkumin iceren bir besin takviyesi GRAS (Genel-
likle GUvenli Olarak Kabul Edilir) olarak kabul edil-
mektedir. Amerikan Gida ve ilag Dairesi 60 kglik bir
Kisi icin giinde 1000 mga kadar GRAS kabul etmek-
tedir. Avrupa Gida Guvenligi Otoritesinin paneline
gore normal diyetten ginlik kurkumin alimi, gan-
Itk alimina izin verilen miktarin (ADI) (3mg/kg/gln)
%7'si kadar oldugu bildirilmektedir. EFSAnin rapo-
runda maksimum gunlUk maruziyet yetiskinlerde
6,9 mg/kg vicut agirhgi ve 3 yasindaki gocuklar igin
glinde 11.9 mg/kg viicut agirhgidir (24). Ulkemizdeki
Kisith Maddeler Listesinde kurkuminoidler/kurkumin
takviyesi icin maksimum doz olarak yetiskinlerde
0.6 g/kg vicut agirhgi olarak belirlenmistir (25).
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Depresyonda kurkumin takviyesini inceleyen

randomize kontrolli c¢alismalarda 80-1500 mgq/
gun kurkumin 2-16 hafta araliginda uygulanmasi
ile depresyon 0Olcek skorlarinda anlamli dasusler
bildirilmektedir ~ (13,18,22,26-30).  Kurkuminin
depresyonlu  bireylerde etkisi Tablo Tde
belirtiimistir.

SONUC VE ONERILER

Depresyon Ulke ekonomisinde ve psikolojik yuk
olusturankronik bir hastalik oldugundan, alternatif
tip Grtnlerinin kullaniminailiskin ayrintilibilgi saglik
calisanlarricin degerli olarak nitelendirilmektedir.

Kurkumin depresyon tedavisinde farkl potansiyel
yolaklara (nérotansmitterlerde azalma,
oksidatif stres, intestinal gecirgenlik, intestinal
mikrobiyota, beyin-bagirsak bariyerini dizenleme,
beyin hicrelerinde apaptozun azalmasi, kortizol
seviyelerinde artis vb) etki ederek depresyon
Olcek skorlarinda dusts ile iyilesmeye fayda
saglayabilecegi tahmin edilmektedir. Oral yolla
tUketilen kurkuminin biyoyararlanimi duasutktar.

Sonug olarak kurkuminin, depresyon ve anksiyete
Uzerinde umut verici sonuglar olabilecegini
gosteren calismalar olsa dahi cogu calismanin
Asya Ulkelerinde yapilmis olmasi ve beslenme
aliskanliklarinin incelenmemis olmasi ve galismaya
dahil edilen kisi kisitligr sebebiyle sinirlamalar
bulunmaktadir.

Depresyonlu  bireyler kurkumin kullanimindan
once saglk personeline danismalidir ve bu konuile
ilgili drneklem sayisi genis, yiksek kanit dizeyine
sahip calismalarin gerceklestirilmesine ihtiyac
duyulmaktadir.
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DEPRESYONLU BIREYLERDE KURKUMIN KULLANIMI

Tablo 1: Kurkuminin depresyonlu bireylerde etkisi (13,18,22,26-30)

Calisma Katilimcilar Besin destedi miktariveicerigi | Stre Sonug
Esmaily H ve 30 obez birey 1.grup: Ginde 2 kere 500 mg kur- | 30 glin Kurkumin-bioperin takviyesi
arkadaslari(13) kumin ve 5 mg bioperin mudahale | ile depresyon dlgek skorlarinda
2.grup: Plasebo 2 haftaara | anlamlideg@isim yok
ve
caprazlama
Lopresti AL 160 birey 1.grup: DUsiik doz kurkumin (500 12 hafta Depresyonlu bireylerde tek
ve Drummond mag/qgiin) basina kurkumin takviyesinin
PD(18) 2.grup: Yiksek doz kurkumin tlketiminin miktardan bagimsiz
(1000 mg/giin) olarak depresyon o6lgek skor-
3.grup: Dislk doz kurkumin ve larinda anlamli dlsUs.
safran (500 mg kurkumin/gln + 30
mg safran /gin
4.grup: Plasebo
Asadi S ve 80 diyabetli 80 mg nano-kurkumin 8 hafta Depresyon ve kaygi dlgcek
arkadaslari(22) birey puanlarinda azalma
Sanmukhani J 60 birey 1.grup: 20 mg Fluoksetinilag 6 hafta Yalnizca kurkumin alan grupta
ve arkadaslari (26) 2.grup: 1000 mg Kurkumin takvi- depresyon skorlarinda daha fazla
yesi azalma
3.grup: 1000 mg Kurkumin +
20 mg Fluoksetin
Yuddve 108 erkek birey | Glinde 2 kere 500 mg 6 hafta Depresyon dlcek skorlarinda,
arkadaslar (27) kurkumin interlokin-1B, timaor nekroz
faktoru-a ve tukurlk kortizolun-
da azalma, plazma beyin kaynakli
norotrofik faktor seviyelerinde
artis
Kuszewski JK 152 depresyonu | 1. grup: 400 mg EPA ve 2000 mg 16 hafta Kurkumin takviyesi alan grupta
ve arkadaslari(28) | olmayan50-80 | DHA balik yagi kapsdlleri/gin duygu durum profil 6lgeginde
yas arasindaki 2.grup: 160 mg kurkumin/gln iyilesme, APOE4 geni tasimayan
asiri kilolu veya | 3.grup: Kurkumin ve balik yagi bireylerde sadece balik yagi
obez bireyler kapsitillerinin kombinasyonu duygu durumda iyilesme
4.grup: plasebo
Kanchanatawan B | 92 depresyonlu | 1.hafta 500 mg/gin kurkumin 12-16 hafta | 12-16.haftada depresyon skor-
ve arkadaslari(29) | birey ve haftalik 250 mg artis ile larinda ve kadinlarda daha fazla
maksimum 1500 mg/giin kurkumin depresyon 6lgek skorlarinda
anlamli azalma
Lopresti AL ve 56 depresyonlu | 1000 mg/gln kurkumin 8 hafta Kurkumin takviyesi 4-8. haftada

arkadaslari(30)

birey

depresyon skorunda anlamli
azalma

APOE4: Apolipoprotein E 4
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SIZOFRENI VE GLUTENSIZ DIYET

Melis BOZOGLU'

SCHIZOPHRENIA AND GLUTEN-FREE DIET

OZET

Gluten bazi hastaliklarin etiyolojisindeki roll nedeniyle saglik profesyonelleri igin dnemli bir arastirma
konusudur. Glutenin vicuttaki inflamatuar etkisi gluten ile bircok hastaligin arasindaki iliskinin
incelenmesine neden olmustur. Gastrointestinal sistem ve merkezi sinir sistemi arasinda mevcut olan
iliski sebebiyle, bagirsak gecirgenliginin bozuldugu durumlarda noropsikiyatrik hastaliklarin ortaya
ctkabilme olasiligi sonyillarda gindeme gelmistir. Patofizyolojisinde glutenin rolt oldugu distnulen birgok
noropsikiyatrik hastalik bulunmaktadir. Otizm spektrum bozuklugu, epilepsi, iki uclu bozukluk ve sizofreni
bunlardan bazilaridir. Bunlarin arasinda sizofreni ve gluten iliskisi 1960l yillardan beri arastiriimaktadir.
2.0Unya Savasl sirasinda bugday tiketiminin azalmasi ile orantili sekilde, sizofreni tanisi alan insanlarin
sayisindaki azalma bilim insanlarinin dikkatini ¢ekmistir. Kesin tedavisi olmayan sizofreni hastaligi icin
alternatif tedavi arayislari bu konuda yapilan arastirmalari yogunlastirmistir. Bu arayis sonunda sizofreni
hastalarinda glutensiz diyet denenmistir. Sizofreni hastalarinda glutensiz diyet uygulamasi konusunda
yapilan arastirmalarda celiskili sonuclar olmakla birlikte, ortak bir kaniya variimistir. Bir kiside sizofreni
gelismesinin risk faktort eger gluten maruziyetiyse, glutensiz diyet sizofreninin bazi alt gruplarinin ilacsiz
tedavisinde yeni bir umut olabilir.

Anahtar Sézciikler: Sizofreni, Gluten, Glutensiz diyet, Immiinoloji.

listanbul Atlas Universitesi, Sagiik Bilimleri Fakiltesi, Hemsirelik (ingilizce) Bolimii
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SIZOFRENi VE GLUTENSIZ DIYET

ABSTRACT

Glutenis animportant research topic for health professionals because of its role in the etiology of some
diseases. The inflammatory effect of gluten in the body has led to the examination of the relationship
between gluten and many diseases. Due to the relationship between the gastrointestinal system and
the central nervous system, the possibility of neuropsychiatric diseases in cases of impaired intestinal
permeability has come to the fore. There are many neuropsychiatric diseases that are thought to
have a place in the pathophysiology of gluten. Autism spectrum disorder, epilepsy, bipolar and related
disorders and schizophrenia are some of them. The relationship between schizophrenia and gluten has
been investigated since the 1960s. The decrease in the number of people diagnosed with schizophrenia,
in proportion to the decrease in wheat consumption during World War I, attracted the attention of
scientists. The search for alternative treatments for schizophrenia, which has no definitive cure, has
intensified research on this subject. At the end of this search, gluten-free diet was tried in patients
with schizophrenia. Although there are conflicting results in studies on gluten-free diet practice in
schizophrenia patients, a consensus has been reached. If gluten exposure is a risk factor for a person
to develop schizophrenia, the gluten-free diet may offer new hope for the non-drug treatment of some
subgroups of schizophrenia.

Keywords: Schizophrenia, Gluten, Gluten-Free Diet, Immunology.
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GiRiS

Gluten sonyillarda bazihastaliklarin etiyolojisindeki
roll nedeniyle basta beslenme uzmanlari ve diger
saglik profesyonelleri icin dnemli bir arastirma
konusu haline gelmistir. Bugday, arpa ve cavdar
gibi tahil tanelerinin prolin depolama proteinleri
icin kullanilan ortak bir terim olan gluten, gindelik
hayatimizda soframizdan eksik olmayan ekmek
gibi bircok tahil UrGndndn 6zUnU olusturdugu
icin toplumun her kesimini etkileyen bir konu
olmaya devam etmektedir (1). Glutenin beslenme
bilimindeki gincelligini korumasi, gluten ile bircok
hastalik arasindaki iliskinin incelenmesine neden
olmustur. Bu hastaliklardan baslicalari dinyada en
sik gortlme oranlarina sahip olan Cdlyak Hastalig
(%1), Colyak disi gluten duyarlilg (%0,63-6) ve
bugday alerijisidir (%0,1- 0,6)(2,3). Gastrointestinal
sistem ve merkezi sinir sistemi arasindaki cift
yonld ve karmasik iliski glutenin ndropsikiyatrik
hastaliklarin  patofizyolojisindeki

glindeme getirmistir(4). Glutenin patofizyolojisinde

rolint  de

yeri oldugu dUsundlen otizm spektrum bozuklugu,
epilepsi, anksiyete, depresyon, psikoz (sizofreni)
ve iki uglu bozukluk gibi birgok norolojik ve
noropsikiyatrik hastalik bulunmaktadir (5). Bu
hastaliklar arasinda varsanilar, dellzyonlar,
dizensiz  konusma ve dlzensiz davranis
semptomlariyla kendini gOsteren bir beyin
fonksiyon bozuklugu olan sizofreniile gluten iliskisi
en genis kapsamda calisilmis ndropsikiyatrik

hastalik-gluten iliskisi olmustur(1, 6).

Sizofreni iliski aslinda
1960l yillara dayanmaktadir. 2.Dinya Savasl
sirasinda bugday tlketiminin azalmasi ile orantili

sekilde, diger degiskenlerden bagmsiz olarak,

ile gluten arasindaki

sizofreni tanisi koyulan insanlarin sayisindaki
azalma bilim insanlarinin dikkatini cekmistir. Bu
azalma calismacilarin aklina glutenin sizofreni
gelisiminde bir rold olabilir mi sorusunu getirmistir
(7). GUndmUzde ise sizofreni hastalarinin saghkl
kontrol gruplarina gére daha ytksek pozitif anti-

gliadin serolojisine sahip oldugu anlasiimistir. Bu
iki baglanti sonucunda bilim insanlari sizofreninin
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glutene karsi gelistirilmis bir immun yanit clmasi
fikrinden siphelenmislerdir (8). GlinimUze kadar
sizofreni ile gluten arasindaki iliskiyi anlayabilmek
icin  bircok c¢alisma gerceklestirilmistir.  Bu
calismalarin blylk codunlugunu glutene karsi
immunolojik yanitin - arastinldigi  ve sizofreni
hastalarinda bir tedavi yontemi olarak glutensiz
diyetin denendigi calismalar olusturmustur. Fakat
mevcut sonuclar celigkilidir ve daha kapsamli

arastirmalara gerek vardir.

AMAC

Ozellikle 2014'ten bu yana popdiler diyetlerden biri
haline gelen glutensiz diyetin hangi gruplar Gzerine
yararli etkileri olacagi konusu halen tartismaliyken,
gluten ve sizofreni arasindaki iliskinin bilinmesi
glutensiz diyetin sizofreni tedavisinde ila¢ disi
yeni bir yaklasim olarak kabul edilmesi acisindan
oldukca degerlidir. Bu makalede glutensiz diyetin
sizofreni  hastaliginin  semptom yonetiminde
kullanimininincelenmesi amagclanmistir.

Glutene Karsi inflamatuar Yanit

Gluten prolin iceriginden 6tlrG insanlarda

bulunan proteolitik (proteinleri  sindirebilen)
enzimlere ve diger sindirim enzimlerine direnc
gostermektedir. Bu diren¢ sonucunda gluten tam
sindirilemediginden ince badirsak hicrelerinde
uzun zincirli 33mer gliadin peptidleri seklinde
kalir. Bu peptitler, epitel bariyer fonksiyonunun
azalmasi nedeniyle aktif tasima ile transepitel
yoldan veya pasif tasima ile hlcreler arasi akis
yardimiyla lamina propria denilen ince bagirsaktaki
ince fibroz bag dokuya ulasir. Lamina propriada
immUinojenik (bagisiklik cevabina sebep olan)
gluten peptitleri gluten kalintilarinin glutamik asite
deamine olmasini saglayan doku transglutaminazi
tarafindan modifiye edilir (1). Bu degisim
sonucunda gluten peptidlerinin insan |6kosit
antijeni olarak dilimize gegmis olan (HLA)-DG0Q2
ya da HLA-DQ8e olan baglanma edilimleri artar.



Degistirilmis gluten peptitlerinin, HLA-DQZ ya da
HLA-BQ8 molekdilleri ile birlestigi an immunolojik
olaylar tetiklenir. HLA Il tip molekUllere baglanma
egiliminin artmasi TG2 ile etkilesen sindirim
enzimlerine direncli 33mer peptidleri duyarli
bireylerdeki bagirsak kaynakli insan T hdcreleri
icin de tetikleyicidir (9). Toksik icerikteki
gliadin, bagirsak epitelinde yikima sebep olarak
interlokin-15 salgilanmasini arttirmaktadir. Artmis
interlokin-15 salgilanmasi ise epiteller arasindaki
lenfositleri aktiflestirir. Yukarida bahsedildigi
gibi, artmis gecirgenlik veya infeksiyonlar sonucu
lamina propriada gliadin antijen sunan hdcrelerin
Ustdndeki HLA I tipi molekdllerle etkilesime
girer (10). Bundan sonra gliadin T hiicre reseptori
araciligiile CD4 T hicrelerine sunulur. Daha sonra
sitokinler salinir ve doku hasari meydana gelir.
Villis atrofisi ve kript hiperplazisi de bu sekilde
meydana gelmektedir (11). Bunlarin yaninda,
gliadin ve doku transglutaminazi arasinda capraz
protein badglantisiyla olusan kompleks yapi bu
infalamatuar yanitin daha da artmasina sebep olan
otoantikor cevabi yaratir (12).

Gluten ve Sizofreni lliskisi

Gluten ve sizofreni arasindaki iliskinin
incelenmesi 1960'h yillara dayanmaktadir (4). Geri
donlsimslz hasarlar birakan ve hayati tehlike
yaratan bir hastallk olan sizofreninin altinda

yatan etiyolojik faktorlerin anlasilamamistir (13).
Arastirmacilar sizofreniyi dnlemek adina etiyolojik
faktorleri anlamaya calisirken, kesin bir sonug
bulamamislar fakat genetik ve immunolojik
faktorleri Oncelikli olarak belirlemislerdir (4).
imminolojik faktérlerin bu kadar dne cikmasi
sonucu oklar vicudumuzdaki en bdylk immun
olarak adlandirilan  gastrointestinal
sisteme yoneltilmistir. Gastrointestinal sistem
hastaliklari ve psikiyatrik hastaliklar arasindaki
iliski hakkinda yapilan arastirmalar sonucunda
colyak hastaligi ve artmis gluten duyarlligl
patolojilerinin sizofreni hastalarinda beklenenden

daha vyaygin carpmistir - (14).

sistem

oldugu goze

SIZOFRENi VE GLUTENSIZ DIYET

Bu arastirma sonuclariyla beraber glutenin yol
actigr immuUn tepkilerin sadece ince badirsaklar-
la sinirli kalmadigr ayni zamanda ince badgirsaklar
disinda ve spesifik olmayan bircok cesitli belirtiyle
kendini gosterdigi anlasiimistir (15). 1960 yilinda
Dohan’in 2.Dlnya Savasl slresince hastanelerde
yatan sizofreni tanili hastalarin sayisindaki azal-
mayl, azalmis tahil tiketimine bagdladigi calisma
sonucunda gluten ve sizofreni arasindaki iliski
daha ayrintili ele alinmaya baslanmistir (7).

Ortak Immdinolojik Yolaklar

Sizofreni ve inflamasyon arasindaki iliski yillardir
bircok arastirma ile desteklenerek kanitlanmistir.
Epidemiyolojik c¢alismalar sizofreni hastalarinin
bircogunda otoimmin hastaliklara sk rast-
landigini iddia etmektedirler. Buna ragmen sizof-
reni gelisimiicin 6ne sdrdlen inflamasyon hipotezi
sizofreninin bdtln bilesenlerini aciklamada yeter-
siz kalmistir. Bunun nedeni bittn sizofreni tanili
hastalarin immanolojik bir tepki olan inflamasyon
sUrecini yasamamasidir. Son vyillarda yapilan
calismalar, inflamasyonun sizofreni tanili hasta-
larin bir kisminda énemli bir rol oynadi@i ve bu gru-
buninflamasyon sdrecini kontrol edecek tedavilerden
yararlanabilecegini 6ne sirmektedir (16).

Bu dogrultuda, inflamasyon sidrecinin hangi sizof-
reni hastalarinda 6nemli oldugunun anlasiimasi
gerekmektedir. Bunun igin yapilan ¢alismalarda,
sizofreni tanisi koyulmus bireylerin Ucte birinde
saglkl kontrol grubuna gore Uc kat fazla anti-gli-
adin antikorlarina (AGA 1gG) rastlanmistir. AGA IgG
antikorlari vicudun glutene karsi verdigi immun
yanit sonucu olusan antikorlardir. Buna ek olarak
sizofrenide artmis AGA IgG antikorlarinin perife-
ral sitokinlere (interlokin-18 ve timdor nekrozitan
faktor alfa) bagl olan kronik inflamatuar silrecle
iliskili oldugu anlasilmistir (17). Arastirmalar bunun
sebebini sizofreni hastalarindaki kan-beyin bari-
yerinde sizinti olmasina baglamaktadir. Severance
ve arkadaslarinin yaptigi arastirmaya gore, sizof-
renik hastalarin kan ve beyin omurilik sivilarinda
AGA IgA antikor seviyeleri yliksek bulunmus fakat
saglikh kontrol grubunda buna rastlanmamistir.

19



'ATLAS UNIVERSITESI TIP VE SAGLIK BILIMLER] DERGISI « SAYI: 8 « EKIM 2023

Ortak Genetik Bulgular

Dohan, yaptigi arastirmalarda gluteni sizofreni
patogenezi icin hizlandirici bir cevresel faktor
olarak  tanimlamistir. Bu arastirmasinda
sizofreni ve ¢Olyak hastaliginin benzer genleri
paylastigini 6ne sirmustlr (7). Dohandan sonra
Wei ve Hemmings ince badirsaktaki gecirgenligin
artmasinin iki hastalik igin de ilk adim oldugundan
bahsetmislerdir. Bundan yola c¢ikarak
bagirsaktaki bariyer gecirgenliginin genlerin ve
cevresel faktorlerin birlesmesi ile ortaya ¢iktigini
belirtmislerdir (19).

ince

HLA Molekiili:
enzimi icin ¢ok uygun bir substrattir. Glutene
duyarl bireylerde, doku transglitaminazi gluten
peptidlerini  deamine ederek HLA allelerine
daha kolay baglanmasini saglar. Boylelikle
glutene karsi immUn bir cevap olusur (20). HLA
molekUllerinden olan HLA-DO-2 ve HLA-DO-8 ve
alelleri ise c¢olyak hastaligi icin olan genetik riskin
%401 olusturmaktadir (20). Bu genlerin sizofreni
hastalarinda da bulunduguna dair birbiriyle celisen
arastirmalar bulunmaktadir. Bu konuda yapilan
ilk calismalarda, HLA-DOB1 molekUli sizofreni
hastalarinda saglikh kontrol grubuna gore dnemli
derecede fazla bulunmustur (21). Buna karsilk
olarak, genom capinda iliskilendirme calismalar
(GWAS), HLA-DO-2 geni tarafindan kodlanan
DOAT*0501 ve DOB1*0201 alelleri ile sizofreni
arasinda negatif iliski oldugunu 6ne strmustdr
(22).

Gluten doku transglitaminaz

Myosin IXB (Myo9B): Colyak hastaligi ve sizofreni
arasindaki benzer genlerden biri de Miyozin IXB
genidir. Bu gen 19.kromozomda bulunmaktadir ve
bagirsagin gecirgenliginin arttigr ¢olyak hastalig
ve Ulseratif kolit gibi hastaliklarda rold oldugu
ddsUndlmektedir. MYO9B aleli tagsimasi acisindan
riskli olan homozigot bireylerde c¢dlyak hastalig
olusma riskinin 2,3 kat arttigi bulunmustur.
Calismalarda MYO9B genine sahip olma olasiliginin
sizofrenik hastalarda saglikli kontrol grubuna
kiyasla daha yUksek oldugu gortlmektedir.
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Eger sizofreni, gluten duyarliigr ve Miyozin IXB
geni arasinda nedensel bir iliski varsa bu genin
sizofreni hastalarinin = %28inin  patogenezinde
rol oynadigi soylenebilir (23). Bunun aksine, Law
ve arkadaslari sizofreni ve MYO9B geni arasinda
highir iliskinin olmadigini vurgulamistir (24).

Bagirsak Beyin Ekseni

Homeostaz denilen fizyolojik dengeyi saglamada
dnemli bir roli olan bagirsak-beyin ekseni (gut-
brain axis) son yillarda psikiyatri alaninda popler-
lesmistir. Bu sistemdeki herhangi bir fonksiyon bo-
zuklugu psikiyatrik olan ve olmayan bircok hastaliga
sebep olabilmektedir. Mikrobiyom ve mikrobiyota
kavramlariinsan vicudunda yasayan bdtidn mikro-
organizmalari tanimlamak i¢in kullaniimaktadir.
Vicudumuzda bulunan mikroorganizmalardan 10
Uzeri 4 tanesi bagirsagimizda bulunmaktadir ve bu
diger vacut bolgelerinde bulunan mikroorganiz-
ma sayisindan yaklasik on kat fazladir (25). Mikro-
biyota olarak adlandirilan bu mikroorganizmalar
metabolizma ve immdn sistemin saglanmasinda
ve bagirsak hareketliliginde cok énemlidirler. Bu
ozellikleri nedeniyle insan vicudunu patojenlere
kars! korumak, besinlerin sindirimini kolaylastir-
mak ve ilaclarin etkililigini arttirmak gibi bircok
etkisi vardir (26). Mikroorganizmalarin blylk bir
kismina ev sahipligi yapan badgirsak i¢sel biyolojik
cevre ve dissal patojenleri birbirinden ayiran bir
savunma duvaridir. inflamasyonlar, enfeksiyonlar
ve stres bu duvarin bUatinltgunid bozan gevresel
faktorlerdir. Gluten ve sizofreni iliskisi bu cevresel
faktorler baglaminda da incelenmistir (25).

Zonulin ve Kan-Beyin Bariyeri
Zonulin, sizofreni hastaligiicin kanitlanmis bir akut
faz proteini olan haptoglobulin-2'nin dncl madde-
sidir. Sindirime dayanikli gluten peptitlerinin, in-
testinal epitel hlicrelerden zonulin salgilanmasini
uyararak bagirsak hdcrelerinin gecirgenliginin
artmasina neden olduguna dair kanitlar vardir. Bu
kanitlara gore Zonulinin badirsak gecirgenligini
etkiledigi ve ince bagirsaktaki siki baglantilari boz-
dugu éne strtlmektedir.



Bir arastirmaya gore, zonulinin bu 06zelligi ince
bagirsak disindaki epitel dokularicin de gecerlidir.
Fasanao'ya gore zonulinince bagirsak Gzerindekibu
etkisini, beyni kanda dolasan toksinlere karsi ko-
ruyan kan beyin bariyeri Gzerinde de gostermektedir
(27). Bu iddiaya gore, gluten peptitlerinin zonulin
salgilanmasini uyarmasl, kan beyin bariyeri gecir-
genligini arttiracagindan sizofreni gelisimini te-
tiklemektedir (28).

Toxoplasma Gondii

Toxoplasma gondii (T.gondii), toxoplazma hastaligi-
naneden olan zorunlu hicre ici parazittir. Seksuel
dongu denilen evresini kedilerde konakgi olarak
geciren T.gondii, bu evreyi tamamladiktan son-
ra kedinin diskisiyla beraber disari atiimaktadir.
AseksUel siklus denilen ikinci evreyi ise insan da
dahil olmak Uzere memeli vicudunda gegiren
T.gondii, memelilerde santral sinir sistemi dahil
bircok organa yayihim géstermektedir (29).
Sizofreni hastalarinda ince bagirsak inflamasyonu
ve bakteriyel translokasyon iliskisini inceleyen
arastirmalar, sizofreni hastalarinin gastrointes-
tinal sistemlerinde yapisal hasar oldugu sonucu-
na varmislardir (30). Arastirmalara gore, bu hasar
sonucu en sik gorllen bakteriyel translokasyon
T.gondii'ye aittir. Sizofreni hastaliginin baslangic
evresinde hastalarda artmis olarak gértlen T.gon-
dii ayni zamanda sizofreni belirtilerinde artisa
neden olmaktadir (31).

T.gondii ve gluten peptitleri arasindaki iliski ise
T.gondii parazitinin ince badirsak hucrelerin-
den gida antijenlerinin emilimini arttirmasi ile
ortaya cikmistir. Farelerle yapilan bir arastirma-
da, T.gondii parazitiyle enfekte edilen farelerde,
edilmeyenlere gore anti gluten antikorlari dnemli
derecede yiksek bulunmustur. Yine bu arastir-
manin devaminda, T.gondii seropozitif olan fare-
lerin yavrulari, enfekte olmamis farelerin yavru-
larina gore anlamli sekilde daha ylksek anti gluten
IgG antikorlarina sahip olmustur. Bu arastirma
sonuclarina gore, T.gondii enfeksiyonu ile artmis
anti gluten antikorlariarasinda anlamli bir iliski bu-
lunmustur (32).

SIZOFRENi VE GLUTENSIZ DIYET

Sizofreni Hastalarinda Glutensiz
Diyet Arastirmalari

1960 yilinda Dohan tarafindan ilk kez denenmis
olan bu uygulama “tahillar sizofreni patogenezi
icin bir faktor olabilir” dayanagi ile uygulanmistir.
Dohanin 2.Ddnya Savasinda tahil tdketiminin
azalmasi ile sizofreni tanisi alma sikliginda azalma
gérmesi sonucu, didger batldn cevresel faktorleri
disladiktan sonra, glutenin sizofreni patofizyolo-
jisinde 6nemli bir rol oynadigini dislnerek sizofreni
hastalarinin diyetlerinden gluteni ¢ikardigi arastir-
malar sUrdirmuUstdr. Dohan ilk arastirmasinda
5 (lkeden (Finlandiya, Norvec, Isvec, Kanada ve
Amerika) aldigi bilgileri kullanmistir. Bu arastirma
sonuglari, tahil tanelerinin sizofreni belirtilerinin
artmasinda roll oldugunuileri srtlmustir (7). Do-
han daha sonra tahil tiketiminin aslinda az ve na-
dir gorildtgd tlkelerde (Papua Yeni Gine, Solomon
Adalari ve Mikronezya Adalari) sizofreni gorilme
sikhiginin az oldugunu ve diyetlerindeki “batililas-
ma” ile sizofreni tanisi alma sikliginin Avrupa Ulke-
lerine yaklastigini 6ne sdrdlgu arastirmalariyla bu
konuyu incelemeye devam etmistir (33).

Bu bulgularin ardindan yapilan birkag vaka rapo-
ru glutensiz diyeti sizofreni hastalarinin Ustinde
denemis ve dramatik bicimde psikotik belirtilerde
iyilesme oldugunu raporlamislardir. Ornegin, Kraft
ve Westman'in 2009 yilinda yayinladigi vaka rapo-
runda, 70 yasindaki sizofreni hastasi bir kadinin
diyeti disUk karbonhidrath olarak dizenlenerek
gluten miktarr azaltilmistir. Bu girisimden bir hafta
sonra hastanin varsanilarinda azalma rapor edilmistir.
12 ay sdreyle uygulandiktan sonra bu stre zarfin-
da ve sonrasinda sizofrenik belirtilerde bir niks
gorilmemistir (34).

Potkin'in 8 sizofrenik hasta ile gerceklestirdigi ¢ift-
kor bir calismada hastalara 13 hafta boyunca glu-
ten ve sUt UGrUnleri icermeyen bir diyet verilmistir.
Ik 5 haftada her hasta 30 gram gluten veya plasebo
etkisine maruz birakilmislardir. Calismanin sonu-
cunda BPRS (Pozitif ve Negatif Semptom Olcegi)
skorlariagisindan gluten alan grup ve plasebo alan
grup arasinda bir farka rastlanmamistir.
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Dahasl, glutensiz beslenen grupta da bu skorlar
arasinda bir farklihlk gorilmemistir (35). Sizofreni
hastalarinda glutensiz diyetin bir yarar saglama-
digini gdsteren bir baska arastirma da Storm ve
arkadaslari tarafindan 26 sizofreni tanili hastay!
glutensiz ve ylksek glutenli beslenen 2 grup olarak
ayirdigr ¢calismadir. 10 gin slren arastirma so-
nucunda gruplarin psikiyatrik test sonuglarinda
hicbir fark gorilmemistir (36).

Calismalardaki ¢eliskili sonuglari doguran birgok
faktor mevcuttur. Dohan’'in yaptigi gluten-sizofreni
iliskisinidogrulayan calismalarmin cift kor olmadig
ve bu nedenle arastirma yonteminden kaynakla-
nan hatall sonuclarin olabilecegi tartisiimaktadir.
Diger yandan negatif sonuc veren diger arastir-
malar da arastirma ydntemindeki yetersizlikler
acisindan elestirilmektedir. En dnemli faktorler
hasta sayisli, glutensiz diyetin uygulanma suresi ve
hastalarin calismaya dahil edilme kriterleri acisindan
bir standardizasyon olmamasidir. Ornedin rastge-
le secilen sizofreni hastalarinin énceden ¢olyak
hastaligi tasimasi ve tedavi almamis olmasi gluten-
sizdiyetten diger gruba gore farkli etkilenmelerine
neden olmustur. Ayni zamanda bu arastirmalarin
kronik sizofreni hastalar Gzerinde yapilmis ol-
masl da celiskili sonuclara zemin hazirlamaktadir.
CUnkU kronik sizofreni hastalarinda bilgisayarli to-
mografi gorintilerine gore %66 geri dondsimsiz
beyin hasaribulunmaktadir. Bu beyin hasari hastalarin
psikiyatrik testlerde karsilastirilabilmesini engel-
lemektedir (37).

Elestirilen bir baska faktor ise bu calismalarda
glutensiz diyetin sizofreni hastalarinda serolojik test-
ler Gzerindeki etkisine bakilmamasidir. Glutensiz
diyet ¢Olyak hastalar Uzerinde 1 ay uygulandigin-
da, anti-TTG'nin %58 oraninda, anti-EMAnIn %74
oraninda ve antigliadin antikorlarinin %53 dlisme
oldugu kanitlanmistir (37). Anti- TTG seviyelerindeki
bu dists motor fonksiyon, dikkat ve sozel iletisimi
degerlendiren bilissel fonksiyon testinde pozitif
yonde gelisme olmasi ile iliskilendirilmistir.
GUnUmUzde calismalar elestirilen yontemsel
sinirhliklar gidererek ve immunolojk belirteclere
odaklanarak planlanmaktadir.
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Ornegin Pozitif anti-TTG ve anti-EMA antikorlari-
na sahip olan sizofreni hastalarindan olusturulan
iki grupta yapilan bir calismada, glutensiz diyet
uygulamasinin hastalarin ekstrapiramidal sistem
bulgular ve psikiyatrik bulgular Gstinde iyilesme
sagladigigorilmustir(5). Calismalarinsonuglarina
genel olarak bakildiginda; bazi galismalar glutenin
sizofreni hastalarinin diyetlerinden ¢ikarilmasinin
hastalarin hastanede yatis sdresini kisalttigini,
hastalarin akut dénemde kapall servislerde yatis
sUrelerini ve hasta sayilarini azalttigini, cesitli
davranis alanlarinda iyilesme sagladigini ve ekstra
piramidal belirtilerde azalma sagladigini savun-
maktadir (38). Arastirmalarin cogunda glutensiz
diyetin etkisinin sizofreni hastalarinda ilk 1. veya
2. haftada ortaya ciktigi ve eger hasta grubu yarar
gorecekse bunun 1ay icinde oldugu gosterilmistir.
Glutensiz diyetin sizofreni hastalarinin Uzerinde
bir etkisi olmadigini savunan arastirmalar ise,
hastalarin olumlu bir etki gdormemesinin nedenini
her sizofreni hastasinda glutene karsi inflamatuar
bir cevabin olmamasina baglamislardir.

Dohandan sonra gundmuze kadar uzanan sizof-
reni hastalarinda glutensiz diyet uygulamalari
celiskili sonuglar verse de arastirmacilar gluten-
siz diyetin sizofreni hastalarinin belli gruplarinda
ilacsiz tedavi icin bir umut oldugunu belirtmek-
tedirler. Onceki yillarda sizofreni veya sizoaffektif
bozukluk tanisialmis hastalara uygulanan bu diyet,
celiskili sonugclar ortaya ciktiktan sonra antigliadin
lgG seropozitifligi tasiyan sizofreni hastalarinda
denenmeye baslanmistir (4).

SONUGC VE ONERILER

Sizofreni ve gluten iliskisi hakkinda yapilan bircok
calismayaragmen altta yatan mekanizmalar hentz
tam olarak bilinmemektedir. lliskiyi kanitlayabi-
lecek genetik ve immunolojik bulgular, bagirsak -
beyin ekseni baglantisi, bazi enfeksiyon ajanlari ve
gluten eksorfinleri gibi hipotezler hakkinda daha
cok arastirilma yapiimasina ihtiyac vardir. Gluten
ile sizofreni arasinda bir iligki olmasi glutensiz
diyetin sizofreni hastalarinda denenmesine yol

agmistir.



Sizofreni hastalarinda glutensiz diyet uygu-
lamasinin geliskili sonuglar bulunmaktadir. Fakat
son yillarda yapilan arastirmalara gore, glutensiz
diyet bazi ozellikli sizofreni hastalarinda terapo-
tik etki gdsterme potansiyeline sahiptir. Ozellikle
glutene karsi duyarl olan (IgG antikoru gelistirmis)
yani inflamatuar bir yanit gelistiren ve c¢olyak
hastasl oldugu halde resmi bir tanisi olmayan
sizofreni hastalari glutensiz diyetten yararlanabil-
mektedirler. Eger gluten sizofreni gelisimiicin bir
risk faktordyse, glutensiz diyet bilim dUnyasl icin
sizofreninin bazi alt gruplarinin ilagsiz tedavisinde
yeni bir umut olacaktir. Bu iliskiyi agiklamak igin
yeni arastirmalar yapilmaldir.
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ABSTRACT

The anatomy of the groin region is complex and involves a confluence of structures. Groin pain is a
chronic symptom located in the inguinal region. In this review, it is aimed to give an overview of inguinal
pain in the literature, to examine surgical and rehabilitation interventions and to compare the time to
return to sports. In addition, different diagnostic approaches are indicated. To create a map for further
studies by compiling in detail the studies in the literature on the anatomy of the groin region and the
definition, treatment and return to sports after the treatment of athletic groin pain. The results of this
review showed acomparable return to play rate and return to play time between surgical and rehabilitative
interventions. We believe that dealing with the reasons of groin pain in detail in the treatment process will
affect the duration of treatment and return to play.
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OZET

Inguinal Bélge anatomisi karmasiktir ve ¢esitli yapilarin organizasyonunu icerir. Pubalji kasik bolgesinde
lokalize olan kronik bir semptomdur. Bu derlemede pubalji konusunda literatlirde yer alan genel
bilgilerin verilmesi, cerrahi ve rehabilitasyon middahalelerinin incelenmesi ile spora donus sUrelerinin
karsllastiriimasi amaclanmaktadir. Ayrica farkli tani yaklasimlar belirtiimektedir. Inguinal bdlgenin
anatomisi ve atletik pubaljinin tanimi, tedavisi ve tedavi sonrasi spora donds konularinda literatlrde yer
alan calismalari detayli bir sekilde derleyerek ileriki calismalaricin bir harita olusturmaktir. Bu derlemenin
sonuclari, cerrahive rehabilitasyon midahaleleriarasinda spora donUts orani ve sdresinin karsilastirilabilir

oldugunu gostermistir. Tedavi strecinde pubalji nedenlerinin detayli olarak ele alinmasinin tedavi stresini
ve spora donds suresini etkileyecedi belirtilmstir.

Anahtar Sozcukler: Atletik Pubalji, Inguinal Bolge, Pubalji tedavisi, cerrahi midahaleler, rehabilite edici
mudahaleler, femoral G¢gen, Inguinal Bolge yaralanmalari
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INTRODUCTION

The inguinal region, which is defined as the groin,
is located at the intersection of the abdomen
and thigh (1). The pain in the groin area can be
of gynecological, urogenital, gastrointestinal,
or neurological origin. It may confuse research
examining groin pain (GP) (2). Groin injuries in
connection with physical activity, in particular
sports, are very common and in football
they are among the most common and most
time-consuming injuries. The difficulties in
understanding the etiology and pathology of
groin injuries are partly a result of the groin
being an anatomical region connected to several
other regions and also an area where pain
from pathology elsewhere often radiates. The
complexity of the anatomy and biomechanics is
a well-known problem with a continued need for
further research (3). Athletic groin pain (AGP) is
a chronic injury to the inguinal region (which is
located at the intersection of the torso and lower
limb)in a population that physically active (4). GP
in athletes is important for clinicians because
of its high incidence, time to return to sports,
superior prevalence and high recurrence rates. It
isanimportant topic for sports physiotherapy and
sports medicine research (5). There have been
many studies in the literature about GP. Some of
these are studies onaspecific nationality(1), some
in certain age groups (6, 2); some by applying a
certain treatment (2, 4, 7, 8, 9), and some of them
are carried out for a specific sport (1). For GP,
the source of the pain is important. Pain can be
caused by many reasons (1, 5). Various methods
are used during clinical examination to make a
clear diagnosis of GP(5).

In a systematic review of 72 studies by Serner et
al, 72 studies are divided as follows; in 18 studies
include conservative interventions and 54 studies
include surgical interventions. Conservative
treatment studies contained passive physical
therapy modalities and/or exercise therapy which
are 10 studies of total 18 studies or injection
therapy (corticosteroids or dextrose) which are 8
studies of total 18 studies.

This shows that a wide variety of conservative
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treatment protocols are applied. Surgical studies
included open hernia repair which are 12 studies
of total 54 studies, laparoscopic hernia repair
which are 10 studies of total b4 studies, and
adductor tenotomy which are 9 studies of total b4
studies. Many surgical treatments were combined
(16 studies), and additional neurotomy of the
ilioinguinal, genitofemoral, and/or iliohypogastric
nerve was constantly performed(12 studies). From
this situation, it is understood that the surgical
procedures applied for treatment also vary (2).

This review article aims to examine GP in detail,
compile the research, determine the clinical
projections, and create a map for further studies.

MAIN BODY
Pathogenesis

To better understand the pathogenesis of
chronic groin pain in athletes, a precise
anatomical knowledge of the pubic symphysis and
surrounding soft tissues is required (10). Despite
consensus that athletic pubalgia results from
injury to muscular and/or fascial attachments to
the anterior pubis, there is considerable debate
in the literature about the pathogenesis and the
exact anatomical areas of disruption (11). Since
no gold standard exists regarding diagnosis
for most of the soft tissue related groin pain,
this approach offers a possibility to identify the
anatomical structures that are painful in athletes
with groin pain and thereby differentiate between
the different pathologies. This is no attempt to
label the groin pain with a diagnosis at this stage,
but merely to create a basis for which the further
research into “real diagnoses” can begin and to be
able to compare cohorts of patients in relation
to epidemiology, investigations, treatment, and
prevention (3).

The Groin Region and Triangle

If we want to define the groin region briefly, we
can say the point where the thigh and abdomen
meet and in addition, we can use landmarks
such as anterior superior iliac spine and pubic
tubercle. It is the area that contains the pubic
tubercle medially, the anterior superior iliac spine
superolaterally, the inguinal ligament superiorly,
and the adductor group muscles inferiorly.
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The neuroanatomy of the groin is complicated
and also so many variations can be seen from
the terminal branches of retroperitoneal lumbar
plexus which is exiting through the inguinal canal.
In-depth knowledge of the neurcanatomy of the

region is essential to avoid nerve injury(7,12,13).

According to the study by Falvey et al. study, the
corners of the groin triangle are determined as
follows; the anterior superior iliac spine ; the
pubic tubercle, and the point of 3G. If we briefly
explain the 3G point, the 3G point is actually a
point defined for the top of the triangle. This
point corresponds to the following alignments;
midpoint between anterior superior iliac spine
and upper end of patella on anterior coronal plane
- in the line of posterior coronal plane the femur
double the distance extends from the spinous
process of the bth lumbar vertebra to the ischial
tuberosity (14). And at the same study borders
were determined as follows; the superior border
of the triangle forms by the line between the pubic
tubercle and the anterior superior iliac spine, the
medial border of the triangle forms by the line
from the pubic tubercle to the 3G point, the lateral
border of the triangle forms by the line from the
anterior superior iliac spine to the 3G point. The
representation of the borders of the groin triangle
and the anatomical landmarks on it is shown in

figure 1.
Nichypogasiric n.
Nioinguinalis n.
Genitofe‘moral n Genitofemoral n.
(femoralis branch (genital branch)
Medial femoral

cutaneons mn.

Lateral femoralis |
cltaneous . b

Figure 1. The groin triangle with its borders

28

Pubic Symphysis

Pubic symphysis is the structure where the left
pubic and right pubic bones meet in the midline.
The medial surfaces of the pubic bones are the
articulating surfaces. Pubic symphysis is shown
at the Figures 2 and 3.
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Conjoint tendon

External \ Superficial Rectus
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Adductor
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Figure 2. Inguinal region organization

. Adductor-related groin pain
. lliopsoas-related groin pain
- Inguinal-related groin pain
. Pubic-related groin pain

Figure 3. Junction of the abdomen and thigh



Pelvic Girdle, Gluteal Region and
Thigh

The arterial supply for psoas minor muscle is from
the lumbar arteries, although there are minor
helps from other vessels that supply psoas major.
A branch of L1 (first lumbar nerve) innervates
psoas minor muscle. Iliacus muscle is a triangular
muscle that originates from the superior of the
the iliac fossa concavity, the iliac crest, iliolumbar
ligaments and the sacrum superior surface. Its
fibers converge into the psoas major, and the
muscles then attach to the lesser trochanter
of femur, but some of the fibers' insertions are
directly to the below of the femur and in front of
the lesser trochanter. The anterior surface of the
iliacus muscle is related to the lateral femoral
cutaneous nerve, the caecum. The iliac fossa is
at the posterior surface of the iliacus muscle, and
medial border of iliacus muscle is psoas major.
Anterior surface of the iliacus muscle is related
to a lot of structures like; fascia lata, sartorius
and rectus femoris muscles and deep femoral
artery. Posterior surface of the iliacus muscle
is related to the hip joint capsule. Its arterial
supply is similar with psoas major muscle. The
main supply comes from the iliac branches of the
ilioclumbar artery. lliacus is innervated by femoral
nerve's branches, L2 and L3. Psoas major muscle
has a flexion role on the thigh on the pelvis. Psoas
major muscle is effective in balance of the trunkiin
a several positions like sitting or squat. Tests for
iliopsoas have been made in a clinic by flexing the
hip against resistance while body is in the supine
position. Also at this test hip and knee flexed
position(15,8).

Femoral Triangle

The femoral triangle, an important triangular
shaped landmark to examine the region and
understand relationships in the groin. In vivo, it
shows up as a triangular shaped depression while
thigh's moving flexion, abduction, and lateral
rotation. The femoral triangle’s boundaries:

« At the superior; inguinal ligament. Inguinal
ligament schematized at the Figure 3.

« At the medial; adductor longus muscle’s lateral
border.

« At the lateral; sartorius.

Lateral side of the femoral triangle floor is formed
by the iliopsoas muscle and medial side of it is
formed by the pectineus muscle.
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The femoral triangle roof is formed by several
fascias like fascia lata and cribriform fascia and
also subcutaneous tissue, and skin.

The contents of this triangular landmark, in order
of from lateral side to medial side, are the:

« Femoral nerve and fermoral nerve’s branches.
Femoral sheath and femoral sheath’s contents:

« Femoral artery and several of femoral artery’s
branches.

- Femoral vein and vein's tributaries (profunda
femoris veins etc.).

« Lymph nodes (deep inguinal) and several
lymphatic vessels(8).

What is exactly groin pain?

GP is usually seen in athletes. A few studies
reported that for soccer players which are male
the incidence of GP is 10-18%. (16, 17, 18). There
is no concurrence on criteria of diagnosis or
definitions. The pain which seen in adductor
muscle group is a mostly cause of it. And the pain
causes lots of related problems which takes a
longer time (19, 20).

GP is frequently hip related pathology.
Symptomatic hip arthritis is so common by the
age of 85. It developsin about one in four peoplein
the population till this age. Groin injuries count for
almost 1in 20 athletic injuries. And 1in 10 patient
visits clinic with this cause. Most athletes with
this pathology have multiple different pathologies
spanning a few disciplines. In treating process
for these patients, the orthopedic surgeon must
be aware of both this region’s musculoskeletal
disorders and non-orthopedic cases that can
exist as GP. A large history should be taken from
the patient and a physical examination should be
performed (21).

What can cause Groin Pain?

In athletic population GP is so common. It occurs
mostly in those sports which require kicking
(soccer etc.). Lots of the causes of pathology in
these areas are related to the musculoskeletal
system. Nevertheless, almost all of the problems
are non-orthopedic. It should be kept in mind that
clinical conditions such as pelvic tumor may also
cause pain in the relevant region and therefore a
detailed examination is required.
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In this kind of case, diagnosis which is correct
for this situation is frequently delayed for a long
time like months. This situation has destructive
outcomes for the athlete. GP causes can be
medical causes, stress fractures, avulsion
fractures, osteitis pubis, and nerve compression
(22).

Medical causes of pain can include intestinal
and intra-abdominal problems (Crohn's disease
and/or diverticulitis, appendicitis, and intestinal
obstruction etc.). Intestinal problems ought to be
doubted in athletic population with complaints
like lower abdominal and/or pelvic pain, with
nausea and vomiting.

Stress fractures are mostly felt to happen from
a overload by submaximal forces, but the precise
etiology is unknown. Many situation like this
presumably go unknown because the most of the
patients treat themselves by resting until the pain
improves.

For stress fractures, the most affected bone is
the tibia. Stress fractures are socommoninbones
which are weight-bearing in lower extremity.
These fractures of the pubic rami are widespread
among athletes that long-distance runners.

Avulsion fractures on the pelvis happen nearly
only in the adolescent population. There are 3
locations which are typical for avulsion fractures
of the pelvis(Anterior superioriliac spine, anterior
inferior iliac spine and ischial tuberosity). These
typical avulsion fractures can happen from a hard
and strong contraction of the muscles during
several activities like jumping and running in
sports such as basketball or kicking sports such
as soccer etc. Osteitis pubis is a disorder whose
cause is not yet fully known. It is mostly seen with
pain at the pubic symphysis. Nerve entrapment at
the groin region is not so common. Pain occurs
because the nerve is compressed while it is
passing through fibrous tunnels and between
muscles. There are many extrinsic factors for
this clinical situation (Local edema, excess scar
formation etc.)

Studies about soccer have reported of this
region injury rate is around 10-18% (17, 18).
Adductor muscles, iliopsoas muscle, abdominal
muscles and symphysis joint are some of the
anatomical structures that aches most frequently
in athletes with GP. Techniques that evaluate
the strength and flexibility of the mentioned
muscles, as well as pain due to these anatomical
structures, are therefore important tools in the
clinical examination of athletes with GP (23). In
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1980, Renstrém and Peterson (24) reported the
idea of separating groin injuries into diagnoses
corresponding with the anatomy. Injuries can
come from many sources, but 62% of injuries were
from the muscle-tendon unit of adductor longus.
In a study of 189 cases, the cause of chronic pain
in this region was attributed to adductor injury
with a rate of 30% and osteitis pubisin 20% of the
total number of cases (25). In 2007, studies were
further developed and presented as a clinical
entity concept. This concept, relating the groin
pain to the anatomical structures, is still a fairly
rough way of separating the injuries of the groin,
however, it allows for further diagnostic methods
to be more precisely aimed as well as it can direct
the treatment strategy(26). The same researchers
demonstrated this approach in a randomized
controlled trial with a specific exercise therapy for
adductor muscles and their function (27). Inguinal
disruption, explain to the patient that the injury
is related to overuse of muscles and tendons
in the groin. If a inguinal disruption is causing
severe discomfort, consider non-steroidal anti-
inflammatory drugs and simple analgesics to
relieve pain(28).

At the Junction of the abdomen and thigh figure
is schematized of the causes of the GP (Figure 3).

CONCLUSIONS

In an article examining the anatomical and
biomechanical causes of GP, pathological
conditionsof the hipand groinare two parts; acute
andchronicinjuries).ltwasobservedthatthespeed
of returning to sports of the athletes who applied
MMT was faster than the athletes who applied ET.

There was no significant difference between the
MMT and ET groups in the number of athletes
who could return to sports activities(9). When the
literature is searched, various interventions for
GP catch our attention.

In a study in terms of examining the results of
conservative treatment, NSAIDs, stretching and
strengthening, mobilizing reduced activity and
acupuncture the complete recovery process took
7 months for women and 9.5 months for men (30).
Holmich et al. (27) emphasized the importance
of active physical therapy program. The active
physical therapy program applied on the pelvic
stabilizer muscles was more successful than the
passive local applications.



Rodriguez et al reported a program that included
rehabilitation. This program includes many
methods. They combined regional passive
application methods (Electrotherapy modalities,
ultrasound, cryo massage etc.) and a program
that includes progressive increased physical
loading for athletes with osteitis pubis (31).
Symptoms disappeared in all athletes after 10
weeks of treatment. A study by Extrand and
Ringborg has mentioned that patients treated
with strengthening exercises experienced some
short-term positive effects (32). The long-term
effects were not significantly more different than
a control group that did not receive therapy. Holt
et al., in their study, all athletes returned to sports
within 16 weeks. The reason for this success is the
steroid injection they apply when they cannot get
results from rest and progressive exercise. This
injection was performed directly into the pubic
symphysis (33).

In a study by O'Connell et al., in which persistent
complaints were observed 6 months after
steroid injection, 31% of the group complained
of this condition (34). In one study, prolotherapy
was applied when the athletes could not get a
successful result from rest or different physical
therapy modalities. And all the athletes returned
to sports within about 3 months (35). After open
approach surgery for single adductor tenotomy,
a high rate of return to sports was achieved in
approximately 14 weeks and full athletic activation
of the athletes was observed (36, 25, 8). More than
half of the group showed a return to the same
or lower level of sport (25) and a large majority
of athletes have generally returned to the same
level as before (8). Extrand and Ringborg obtained
various results with the surgical method they
applied to the ilioinguinal nerve. More successful
results were obtained in those who underwent
surgery than those who received conservative
treatment within 3 to 6 months (32). A surgical
intervention such as laparoscopic (hernia) repair
provides a faster recovery process than open
surgery. In a study in which both approaches were
used, the group that underwent laparoscopic
surgery had a very high rate of return to sports
within approximately 4 weeks (37). Similar results
were acquired by Genitsaris et al. (38) (100 %
of patients returned to the sport in 3 weeks),
Paajanen et al. (24) (90% returned at 1 month),
and Van veen et al. (39) (returned in 6-8 weeks).
Considering that the basic mechanism underlying
this whole situation is a strong instability of the
pelvic ring, arthrodesis may be an alternative,
and indeed this has shown good short-term
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outcomes (40). Although many studies in the
literature mention surgical methods, this method
has some risk factors. In addition to the normal
risks commonly observed in surgeries, many
different risks can be observed such as numbness
(permanentorinthelabiawhichinfemalesthatcan
interfere with sexual sensation), deafferentation
hypersensitivity and also testicular atrophy and
loss of a cremasteric reflex which seen in male
patients etc. Risks associated with reoperation
in a same area may include a lots of parameters
(bleeding, disruption of the prior hernia repair,
vascular injury, and testicular loss)(7).

There are also studies comparing physiotherapy
and rehabilitation and surgical interventions,
but this makes it difficult because there is still
not enough research in this area and it becomes
difficult to make an objective comment on the
subject. There was little argument directly
comparing two methods which are surgical and
physical therapy for AGP. A study by Paajanen
et al. indicated a much a lot higher return to
play rate for surgical intervention (90%) than
conservative management (around half of all) for
pathology which is abdominal-related (41). A study
on this topic showed that rehabilitation had a
significantly quicker return to play time for pain
which is pubic-related than surgery (4). Although
the majority of the literature about the superior
return to play rate and time about GP is in favor
of surgical interventions, King et al.'s study argues
the opposite of the literature (4).

Rehabilitation has specified a better return to play
time than surgery for pain which is pubic-related.
A slight difference was observed between the
two groups (abdominal and adductor) in terms of
return to play rate and return to playtime.

In this review article, in which the definition and
causes of GP are examined in detail, many articles
in the literature are compared in terms of GP
treatment protocols, returnto play time, and rates.
The causes of GP have a wide variety. The main
objective should be to work for the elimination of
the cause and, if the cause is not in a position to
eliminate it, modify it and reduce the effects.

Treatment protocols can be classified as
conservative treatment and surgical intervention.
Studies in the literature have generally mentioned
theimportance of physiotherapy and rehabilitation
(including ET)in this regard. There is a wide variety
of approaches to surgical procedures applied in
this situation.
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Accordingtoourreview, thereisnoclearconsensus
on the treatment of GP in the literature. However,
some studies have emphasized the superiority of
physical therapy. It has been seenin some studies
in the literature that surgery and physiotherapy
have been compared for abdominal-related GP
return-to-play times gave similar results for the
two groups, butin some of the studies, the return-
to-play times of physiotherapy were ahead.

In clinic there are lots of parameters can affect the
decision to surgery. These parameters can be the
level of sports, the athlete's active period, season’s
time, previous conservative management’s type
and duration, athlete’'s choices, age, gender and
a lot more. Conservative treatment is the first
option but if it fails surgical approach is first-line
treatment. There are so many varied surgical
approaches.

In the light of all these studies that we scanned in
literature, we need more detailed researches for
the standardization of the treatment prosedure.

This study was carried out based on the definition
of AGP and the examination of the anatomy of the
region. In the literature, many methods have been
used for the treatment method of AGP. This study
isimportant in terms of compiling and comparing
the methods used with each other. This study,
which has such a wide scope, contributed to the
literature on this subject. A map has been created
for future studies.
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EVALUATION OF PULMONARY FUNCTION
TESTS IN OBESE PATIENTS RELATION TO
SMOKING: PRELIMINARY REPORT

Ayga Sultan SAHIN'(2), Siireyya OZKAN' (=), Pelin EROL KILIG' (%), Kadir ARSLAN'{2), Naime YALGIN'
Ziya SALIHOGLU'

OBEZ HASTALARDA SOLUNUM FONKSIYON TESTLERININ
SIGARA ILE ILISKISININ DEGERLENDIRILMESI: ON
DEGERLENDIRME SONUGLARI

ABSTRACT

Aim: The aim of the study was to evaluate expiratory flows in smoker or non-smoker obese patients who underwent elective
surgery.

Material & Method: The ages, weight and height, BMI, smoking status, pulmonary function test (FVC, FEV 1, PEF, FEV 25/75,
FEV 25, FEV 50, FEV 75, FEV 1/ FVC) values of the morbidly obese patients who admitted to the Anesthesiology polyclinic were
recorded.

Results: Of the 16 patients who smoker, BMI: 39.87 + 5.42 and non-smoker 24 patients had BMI: 40.28 + 5.17, no statistically
significant difference was found between the two groups. When the parameters of the respiratory function tests were
evaluated, the values of the patients who were smoker were found to be lower than those who were non-smoker and there was
a statistically significant difference.

Conclusion: In our study, tests showed that smokers had lower FEV1/ FVC than non-smokers. In conclusion, in obese patients,
smoking adversely affects pulmonary function tests.

Keywords: obese, smoker, respiratory function tests

OZET

Amac: Calismaninamaci, elektif cerrahiuygulanan sigaraicenveicmeyen obez hastalarda ekspiratuar akimlaridederlendirmektir.

Gerec&Yontem: Anesteziyoloji poliklinigine basvuran morbid obez hastalarin yas, kilo ve boy, BMI, sigaraigme durumu, solunum
fonksiyon testi(FVC, FEV 1, PEF, FEV 25/75, FEV 25, FEV 50, FEV 75, FEV 1/ FVC) degerleri kaydedildi.

Bulgular: Sigara icen 16 hastanin BMI: 39,87 + 5,42 ve sigara igmeyen 24 hastanin BMI: 40,28 + 5,17 olup iki grup arasinda
istatistiksel olarak anlamli fark bulunamadi. Solunum fonksiyon testleri parametreleri degerlendirildiginde sigara icen hastalarin
degerleri sigaraicmeyenlere gore daha disuk oldugu ve istatistiksel olarak anlamli fark oldugu gordldd.

Sonuc: Calismamizda testler sigara icenlerin FEV1/FVC degerlerinin sigara icmeyenlere gore daha dislUk oldugunu gosterdi.

Sonug olarak obez hastalarda sigara kullanimi solunum fonksiyon testlerini olumsuz etkilemektedir.

Anahtar Kelimeler: obez, sigara icicisi, solunum fonksiyon testleri
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Introduction

Spirometry is the most comprehensive screening
method for lung functions. Obesity (BMI 30 kg/
m2 or greater) could be another risk factor for
respiratory function disorders. FVC, FEV1 and
FEV1/FVC(Tifno)are the mostimportantindicators
in the diagnosis of obstructive and restrictive
functional changes. FEV50 and FEV2575 give
information about the disorders. FEV1/FVC and
FEV2575, and to a lesser extent FEV1, change
more significantly as a result of cigarette smoking.

The main objective of this study is to evaluate
expiratory flows in smoker or non-smoker obese
patients who underwent elective surgery.

Methods

The ages, weight and height, BMI, smoking status,
pulmonary function test (FVC, FEV 1, PEF, FEV
25/75, FEV 25, FEV 50, FEV 75, FEV 1/ FVC) values
of the morbidly obese patients who admitted to
the Anesthesiology polyclinic were recorded. The
inclusion criterias of the study were; morbidly
obese patients aged > 18 years and BMI > 30.

Results

Total of 40 patients were included in the study.
Twenty-three were female and 1 was male of the
24 patients who non-smoker, 6 were female and 10
were male of the 16 patients who smoker.

10 of the smokers used less than 20 packs / year
and 6 of them used more than 20 packs / year.
The mean age of the 16 smokers was 56.25 years.
Of the 16 patients who smoker, BMI: 39.87 + 5.42
and non-smoker 24 patients had BMI: 40.28 +5.17,
no statistically significant difference was found
between the two groups. When the parameters
of the respiratory function tests were evaluated,
the values of the patients who were smoker were
found to be lower than those who were non-
smoker and there was a statistically significant
difference(Table 1).

OBESE PATIENTS RELATION TO SMOKING

Discussion

One of the most commonly used indicators of
respiratory function, FEV1, shows significant de-
crease with increased duration of smoking. Bot-
tai M. et al. reported that lower values of FVC and
FEV1in the general population were linked to an
increased BMI and after a weight reduction the
respiratory parameters had improved (1). Anoth-
er popular indicator in the diagnostic practice is
FEV1/FVC. Khalid G. et al. (2) found reverse corre-
lation between FEV1/FVC and pack years. In our
study, tests showed that smokers had lower FEV1/
FVC than non-smokers. In conclusion, in obese
patients, smoking adversely affects pulmonary
function tests.

Table 1. Mean %pred of spirometric parame-
ters in groups

Non-smokers | Smokers

(n:24) (n:16)
FVC 88.54* 75.06
FEVT 91.13* 74.56
PEF 75.75* 65.94
FEV 25/75 85.256* 73.50
FEV 25 77.92* 68.63
FEV 50 79.33* 68.06
FEV 75 77.83* 67.03
FEV 1/ FVC 92.88* 79

*p <0.05, Statistically significant differences in spiro-
metric parameters between groups
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MIYOPATILI HASTADA ANESTEZI
YONETIMI; OLGU SUNUMU
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ANESTHESIA MANAGEMENT IN A PATIENT WITH
MYOPATHY; CASE REPORT

OZET

Bu olguda miyopatili bir hastada, triomalleolar kirik operasyonu nedeni ile uygulanilan genel anestezi
yontemiile dikkat edilmesi gereken dnemli noktalar belirtilerek, anlatildi.

Anahtar Sozciikler: Miyopati, anestezi yonetimi, genel anestezi, malign hipertermi.

ABSTRACT

In this case, the general anesthesia method applied to a patient with myopathy due to triomalleolar
fracture operation was explained and the important points that should be taken into consideration were
stated.

Keywords: Myopathy, anesthesia management, general anesthesia, malignant hyperthermia.
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GiRIS

Miyopatiler, kas liflerinin yapisal veya fonksiyonel
dizeyde etkilendigi, klinik planda kas gli¢cstzIGgU
en sik olmakla birlikte egzersiz intolerans,
agri, miyotoni, psodohipertrofi gibi semptom
ve bulgularla seyreden hastaliklardir. iskelet
kaslarinin  6n planda tutuldugu miyopatilerde

bazen kalp kasl ve solunum Kkaslari ile kranyal
alandaki kaslar da etkilenir (1).

Bu olguda, miyopati teshisi alip henlz
siniflandiriimamis hastada, gelisebilecek
komplikasyonlarakarsl,intraventzanesteziajanlari
ve LMA kullanimina iliskin klinik deneyimimizi
sunmayl amagcladik.

OLGU

Olgudan bilgilendirilmis olur formu alindi. 33
yasinda, 76 kilo, 165 cm boyunda bayan hasta 9
yil 6nce yldrdrken dengesizlik, ayaklar ve ellerde
kramplar, agr ve tim vicutta glcsuzlik sikayeti
ile basvurdugu dis merkezde kalitsal motor ve
sensorial noropati  ontanisi ile izlenilmis daha
sonraki takiplerinde miyopati teshisi ile takip
ve tedavi edilmis. Preoperatif anamnezinde,9
yil dnce baslayan kaslarda kuvvetsizlik sikayeti
alt extremitede daha yogun olmak Uzere,
dort extremitede de hafiflemis bir sekilde
devam ediyormus. Oykisiinde ayni rahatsizlik
babaannesindedebenzeryasaraligindagozlenilmis.
Preoperatif noroloji  muayenesinde, DTRleri
simetrik hipoaktif, ilk muayenesine gore hafiflemis
bilateral pitozu mevcut olan hastanin, kardiyolojive
godgus konsdultasyonlari da dneriler dogrultusunda
tamamlandi. Laboratuvar degerlerinde hemogram
ve koagllasyon parametreleri normal, seroloji
negatif, biyokimyasinda ALT:131 ve AST:116, folat,
tiroid paneli ve B12 dederi normal sinirlarda olan
olgunun CK degeri 2069 ve preoperatif birgln
once bakilan deger ise 715 idi. Dideral, Lustral 100
ve Benexol kullanan hastanin, ek sistemik hastalig
ve gecirilmis operasyon OykUsu yoktu. Hasta ASA 2
risk grubunda olarak degerlendirildi.

MiYOPATILi HASTADA ANESTEZ] YGNETiMi
Preoperatif ndrolojik muayenesi miyopati olan
hasta, malign hipertermi duyarliligi acisindan riskli
kabul edilerek Dantrolen hazirhigina baslanildi.
Olgunun semi-acil olmasi nedeniyle yurt icinde
bulunan20adet Dantrolenteminedildi. Preoperatif
ddnemde anestezi makinasi ve ventilator 18 saat
slreyle 4lt/dk %100 02 ile galistirilarak hazirland.
Ameliyathaneye alinan hastaya EKG, non invaziv
kan basinci, puls oksimetre ve end-tidal CO2
monitorizasyonu yapildi. Idrar sondasi ve axiller
Isi probu takildi. Anestezi indUksiyonu, 2 mg
midazolam, 50 pcg fentanyl ve 200 mg propofol
ile saglandi. indiksiyonu takiben, 10 mg/kg/st
%2 propofol ve 0.08 pcg/kg/dak remifentanil
inflzyonu baslatilarak, 4.0 numara laringeal
maske yerlestirildi. Anestezi idamesi 10 mg/kg/
st %2 propofol ve 0.08 pcg/kg/dak remifentanil
inflizyonu TIVA esliginde ve %50 oksijen-hava
karisimi ile gerceklestirildi. Operasyon slresince,
kalp hizi 80-90 atim/dak, non-invaziv kan basinci
120-130/75-90 mmHg, puls oksimetre %989-100,
end-tidal CO2 28-30 ve axiller 1s1 34-35C° araliginda
seyretti. Anestezi slresi 2 saat, cerrahi slresi
100 dk olan olguda spontan solunum mevcutken
uyaranlara yanit alindiginda laringeal maske
cikartildi. Postoperatif takip amaciyla yogun bakim
dnitesine devredildi.

TARTISMA

Miyopatiler, kazanilmis veya kaltimsal olarak
siniflandirilabilirler(2).  Tipik olarak, g¢ogunlukla
cocukluk ve geng- orta yasta ortaya cikar(3).
Kaslarda halsizlik, kuvvetsizlik gdzlenir. ilerleyici
eksternal oftalmopleji, pitozis, kas biyopsisinde
yag depolanmasiizlenir (4)

Periferal ve ndroaksiyel rejyonal anestezi, nérolojik
durumda hizli bozulma olmazsa, néromuskuler
hastaliklarda kontrendike degildir(5,8).
Noéromuskuler hastaligi  bulunan olgumuzun,
mevcut olan hastaliginin tetiklenmemesi amacit ile
rejyonal anesteziyi tercih etmedik. Genel anestezi
amacl uygulayacagimiz her anestezik ajani da
uzamis etkileri ve malign hipertermi ile iliskili
olabilmesi agisindan degerlendirdik.
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Bu amacla genel anestezi indUksiyonuna
guvenilirligi - bilinen, benzodiazepin, opioid ve
propofol ile herhangi bir n6romuskuler bloker ajan
kullanmadan basladik. Noromuskuler bloker, hem
extremite cerrahisi olup LMA uygulayacagimiz igin,
hem de miyopatili hastalarda artmis sensitivite
olusturabilecedi icin kullaniimadi. Mitokondrial
miyopatisi olan bir olguda, benzer sekilde
noromuskuler  bloker  kullaniimadan  gdvenli
anestezi yonetimi saglanildigi  bildirilmistir (7).
Mitokondrial miyopatili hastalar, néromuskuler
gevseticilere  daha  sensitif  oldugu icin,
noromuskuler blokaj mutlaka monitorize edilmeli
yada blokajdan kaginilmasi gerekir (8,9). Non
depolarizan ndromuskuler blokaja karsi artmis
sensitivite  ve  antikolinesterazlara  yetersiz
revers etki, bu hastalarda gecikmis derlenmeyle
sonuglanabilir (10). Konjenital muskuler distrofisi
olan bir ¢ocukta, propofol infdzyonuna kombine
kaudal blok ile kas gevseticisi uygulamadan
spontan ventilasyonda LMA ile konjenital kalga
subluksasyonu operasyonu yapilmistir (11).

Malign hipertermi duyarlihg, genellikle volatil
anestezikler ve suxametonyum tarafindan
tetiklenen hayati tehdit edici krizlerle seyreden,
genetikbiryatkinliktir.Malign hipertermireaksiyonu
siresince, Ca*? kontrolstizdilr, mutant riyanodin
Tip 1reseptoru yolu ile sarkoplazmik retikulumdan
salinir  (12). Anestezik ajanlardan  propofol,
malign hipertermiye yatkin hastalarda riyanodin
reseptort Ca*? kanallarini aktive etmez ve in vitro
test sirasinda kontraktdr olusturmaz, bu nedenle
inhalasyon ajanlari yerine givenle kullanilabilecedi
kabul edilmektedir (13). Olgumuzda, néromuskuler
bloker ve inhalasyon ajanlarina yer veriimeden
propofol ve remifentanil gibi kisa etkili,
metabolizmasi karaciger ve bobrekten bagimsiz
ajanlar kullanilarak TIVA uygulanmistir.

SONUG

Miyopati teshisi olan, semi acil olgumuzda,
dikkatli bir preoperatif degerlendirme sonras
noromuskuler bloker kullaniimadan LMA esliginde
TIVA uygulanilarak glvenli anestezi ve hizli
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derlenme sagland.
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