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REVIEW

Pre-Hospital Emergency Medical Services and COVID-19 Patient Management

Hastane Oncesi Acil Saglik Hizmetleri ve COVID-19 Hasta Yonetimi

Cengiz Durmus’, Necip Gokhan Guner?, Yusuf Yurumez?

1-Konya 11 Saglik Miidiirliigii, Il Ambulans Servisi, Konya, Tiirkiye. 2-Saglik Bakanlig1 Sakarya Universitesi Egitim ve
Arastirma .Hastanesi, Acil Tip Klinigi, Sakarya, Tiirkiye. 3-Sakarya Universitesi Tip Fakiiltesi, Acil Tip Anabilim Dali,
Sakarya, Tiirkiye

ABSTRACT Keywords:

The most striking feature of COVID-19 disease is that it can be transmitted from person to person very quickly. It Ambulance

is known that the 112 ambulance team working in pre-hospital emergency health services, which are involved in COVID-19

the intervention and transportation processes of COVID-19 patients, are among the groups with the highest risk Precaution

of getting the disease. In this article, it is aimed to mention about the risks and precautions that should be taken

for pre-hospital emergency health services, COVID-19 patient management and healthcare personnel working

in this field.

OZET Anahtar Kelimeler:

COVID-19 hastahiginin en dikkat ¢eken ozelligi insandan insana ¢ok hizli bir sekilde bulasabilmesidir. CO- Ambulans

VID-19 hastalarina miidahale ve nakil siireglerinde yer alan hastane oncesi acil saglik hizmetlerinde ¢alisan 112 galV[D -19
nlem

ambulans ekibinin hastaliga yakalanma agisindan en yiiksek riske sahip gruplar arasinda yer aldigi bilinmekte-
dir. Bu yazida hastane oncesi acil saglik hizmetleri yonii ile COVID- 19 hasta yonetimi ve bu alanda ¢alisan saglik

personeline yonelik riskler ve alinmast gereken onlemlerden bahsedilmesi amaglanmigtir.

GIRIS

COVID-19, ilk olarak Cin’in Hubei eyaletinin Wuhan
sehrinde etkeni bilinmeyen pndmoni vakalar ile ortaya
¢ikmistir. Ortaya ¢ikan bu pnémoni vakalarindaki etiyo-
lojik ajan Diinya Saglik Orgiitii (DSO) tarafindan sebe-
bi daha 6nce insanlarda hi¢ gériilmemis olan yeni bir tiir
koronoviriis oldugu duyurulmustur. Viriis ilk olarak nCov
olarak tanimlanmis, daha sonrada insanlarda ortaya ¢ikar-
dig1 hastalik yine DSO tarafindan COVID-19 olarak isim-
lendirmistir. Ancak hastaligin kontrol edilememesi sonra-
sinda ise 11 Mart 2020’de DSO tarafindan tiim diinyay:
etkileyen bir pandemi olarak ilan edilmistir (1). Tiim diin-
yay1 etkileyen bu salginda 115.289.961 vaka tespit edilmis
ve 2.564.560 kisinin hayatin1 kaybettigi rapor edilmistir
(2). 5 Mart 2021 tarihinde, iilkemizde ise; toplam 2.757
460 vaka tespit edildigi ve 28.901 kisinin vefat ettigi rapor
edilmistir (3).

ilk kez hayvandan insana bulastig1 diisiiniilen bu viriisiin
en dikkat ¢eken 6zelligi insandan insana ¢ok hizli bir se-
kilde bulasabilmesidir. Kulugka siiresi 2-10 giin arasinda
degismekte olup semptomlarin ortaya ¢ikisi ortalama 5-6
giin arasidir. Hasta insanlarla dogrudan temasla ve semp-
tom gostermeyen insanlardan da bulasabilmektedir (4).
Hasta olan kisilerde ilk olarak ates, kuru oksiiriik, nefes
darlig1 gibi yaygin semptomlarin yani sira bulanti, kusma,
bogaz agrisi, eklem agrilari, bas agrisi ve ishal gibi gika-
yetlerde goriilmektedir. flerleyen donemlerde ise solunum

Correspondence: Uzm. Dr.Necip Gokhan GUNER. Arabacialan1 Mahallesi 554.Sokak 2/6 Serdivan/Sakarya/Tiirkiye.

E-mail: gunernecipgokhan@gmail.com

Cite as: Durmus C, Guner NG, Yurumez Y. Pre-Hospital emergency medical services and COVID-19 patient management.

Phnx Med J. 2021;3(2):51-53.

Received: 12.03.2021 Accepted: 31.03.2021

51

yetmezligi, kardiyak hasar, ¢oklu organ yetmezlikleri ve
sepsis gibi durumlar da ortaya ¢ikabilmektedir (5,6).
COVID-19 hastalarina miidahale ve nakil siire¢lerinde yer
alan hastane Oncesi acil saglik hizmetlerinde ¢aligan 112
ambulans ekibinin hastaliga yakalanma agisindan en yiik-
sek riske sahip gruplar arasinda yer aldigi bilinmektedir.
Bu yazida hastane oncesi acil saglik hizmetleri yonii ile
COVID-19 hasta yonetimi ve bu alanda galisan saglik per-
soneline yonelik riskler ve alinmasi gereken onlemlerin
literatiir esliginde gozden gegirilmesi amaglanmustir.
Bu kapsamda acil ¢agri merkezi, ambulans ekibinin ilk
miidahalesi, nakil ve hastanin hastaneye teslimi agamalari
sirasi ile ele alinacaktir.
COVID-19 olasi vakanin ¢agri karsilama asamasi:
Acil ¢cagri merkezine gelen her ¢cagri COVID-19 agisindan
degerlendirilmeli, hastanin belirti, semptom ve risk fak-
torleri sorgulanmalidir (7). Bu asamada ¢agr1 karsilama
ekibi tarafindan yapilan aramanin olas1 vaka kapsamina
girip girmediginin anlasilabilmesi i¢in bazi sorulara soru-
larak COVID-19 i¢in bir nevi triyaj yapilmalidir. Bu kap-
samda yer alan sorular;
*  Hasta oksiiriiyor mu?
*  Solunum sikintis1 var m1 veya nefes almada sikinti
cekiyor mu?
*  Hastanin atesi var m1 ya da yakin zamanda atesi oldu
mu?
*  Son 14 giin iginde yakinlarinizdan herhangi birisi so-
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lunum yolu hastalig1 nedeniyle hastaneye yatt1 m1?

* Son 14 giin iginde yakinlarinizdan COVID-19 tanis1
konulan oldu mu? seklindedir.

Sayet sorularin en az ikisine evet cevabi alinmigsa vaka

olast COVID-19 olarak degerlendirilmelidir. Ancak CO-

VID-19 olasi vaka kapsamina girmiyorsa da normal acil

cagr1 protokolleri uygulanmalidir (7).

Ambulans ekibinin ilk miidahale asamasi:

COVID-19 olas1 vakasi kapsamina giren her hasta igin

ambulans ekibinde gdrev alan tiim personelin kisisel ko-

ruyucu ekipmanlar arasinda yer alan N95/FFP2 maske ve

gozliikk/yiiz koruyucu kullanmasi gereklidir (7,9).

Olay yerine ulasildiginda hastanin ilk degerlendirmesi

112 ambulans ekibi sorumlusu tarafindan yapilmalidir. Bu

asamada hastanin hayatta olmasi veya arrest olmasi yakla-

sim stratejisini degistirir.

Eger hasta yasiyorsa; (7)

+  Oncelikler hastada maske yoksa cerrahi maske takil-
masini saglanmalidir.

* Hastay1 degerlendirilmeli, stabil ise ambulansa alin-
mal1 ve belirlenmis olan en yakin pandemi hastanesi-
ne nakli gerceklestirilmelidir.

Hasta arrest ise;

* Kisisel koruyucu ekipman yodniinden hastaya miida-
hale edecek olan personel en azindan onliik/tulum,
NO5/FFP2-FFP3, maske, gozlik/yiiz siperligi ve ¢ift
eldiven kullanmalidir.

e Olay yerindeki bulas riskini en aza indirmek i¢in re-
siisitasyon alaninda miimkiinse sadece 112 ambulans
ekibinin kalmasi ve ¢evredekilerin alandan uzaklasti-
rilmasi saglanmalidir.

*  Eger miidahale edilen mekan kapali ise camlar agila-
rak ortam havalandiriimalidir.

*  Hastanin solunumu ve dolagimi degerlendirilmelidir.
Bu islem i¢in en fazla 10 saniye igerisinde yapilma-
lidir.

*  Solunum destegi saglanirken Balon Valf Maske ile
solutma yapilmamali, bunun yerine cerrahi maske ile
kaplanmis oksijen maskesi ile pasif oksijenizasyon
yapilmalidir.

*  Endotrakeal entiibasyon islemi esnasinda ise; kullani-
lan tiipiin hastadan uzak tarafi klemplenmeli ve entii-
basyon islemi tamamlandiktan sonra klemp agilarak
kapali devre Balon Valf Maske sistemine baglanma-
lidir. Bu esnada Balon Valf Maskenin basing valfi ka-
patilmal1 ve ucuna hepafiltre takilmalidir.

* Hastaneye nakil islemi uzun siirecekse mekanik ven-
tilator kullanilabilir, ancak Balon Valf Maskeden ven-
tilatore gecis asamasinda kullanilan hepafiltre degis-
tirilmelidir.

»  Biitiin bu girisimler normalden ¢ok daha hizli olmali,
entiibasyon girigimi basarisiz ise laringeal maske ile
solutma iglemi yapilmalidir.

e Defibrilasyon islemi gerekli olmasi durumunda tek
kullanimlik pedler tercih edilerek personel ve hasta
temast en aza indirilmelidir.

e Tim atiklar tibbi atik posetinde toplanmali ve olay
yerinde birakilmamalidir (7,10-16).

Ancak yukarida anlatilan miidahalede kullanilan kisisel

koruyucu ekipmanlar ve ¢alisma ortamindan kaynaklanan
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birtakim zorluklarm oldugu da unutulmamalidir. Bunlar

arasinda:

»  Koruyucu gozliiklerin bugulanmasi; personelin goriis
alanini daraltarak istenmeyen kazalara neden olabil-
mesi ya da hastaya yapalim tibbi girisimleri zorlas-
tirmasi,

* Cift eldiven kullanmasmin hissetme kabiliyetini
azaltmasi,

»  Trafik kazasi gibi travma durumlarinda COVID-19
acisindan ¢agri merkezini arayan kisinin hastayi ta-
nimamasi ve hasta ile ilgili detayl1 bilgi alinamamasi
gibi nedenlerden dolay1 saglikli bir triajin yapilama-
masl,

*  Travma vakalarina miidahale esnasinda kisisel koru-
yucu ekipmanin getirdigi ekstra yiiklerle birlikte asir1
efor sarf edilmesi gerekeceginden dolay1 personelin
asir1 terlemesi, dehidrate kalmasi ve hatta bayginlik
gecirmesi sayilabilir (18).

Hastanin nakil asamasi

Ambulans i¢erisinde COVID-19 olasi/kesin vaka nakilleri

yapilirken her tiirlii miidahale sirasinda standart 6nlemlere

uyulmalidir.

Standart 6nlemler kapsaminda;

* Ambulansa hasta alinmadan 6nce arka kabin havasi
turbo havalandirma modunda arag i¢i hava digar1 ve-
rilecek sekilde temizlenmelidir.

* Nakil esnasinda hasta yetigkin ise ambulans kabini
icerisine refakat¢i alinmamalidir. Hastanin yaninda
sadece 112 ambulans ekip sorumlusu bulunmalidir.
Ancak hasta ¢ocuk ise refakatci almak zorunlugu ol-
dugu icin refakat¢inin de cerrahi maske takmasi sag-
lanmalidir.

* Hastaya temas Oncesi ve sonrasi el hijyeni saglanma-
lidr.

»  Kan, viicut sivisi (ter harig), biitiinligii bozulmus deri
ve mukoz membran ile temas riski varliginda eldiven
basta olmak iizere kisisel koruyucu ekipman giyilme-
lidir.

»  Kontrolsiiz sekilde oksiiren veya aspirasyon ihtiya-
c1 olan hastalarda kabinde yer alan personel mutla-
ka N-95/FFP2/FFP3 maske ve gozliikk/yiiz koruyucu
kullanmalidir.

» Eldiven giymeden once ve ¢ikartildiktan sonra el hij-
yeni saglanmalidir.

* Eger igne kullanilmissa kapagi kapatilmamali, ucu
biikiilmemeli (delici aletler dahil) ve delinmeye di-
rengli sar1 kutulara atilmalidur.

*  Olasrkesin COVID-19 hastalarinda solunum destegi
sirasinda bakteri/viriis filtresi kullanimi unutulmama-
lidr.

»  Siiriiciiler, olasv/kesin vakalarda 6n kabinde kisisel
koruyucu ekipmanlar arasinda yer alan gozliiklerini
buhar yaptiginda c¢ikarabilir, ancak gozliige her te-
mastan sonra eldivenlerin kirlendigi kabul edilerek
¢ikarmali ve yeni temiz eldivenler giyerek siiriise de-
vam etmelidir (7-9).

Hastaneye teslim asamalari:

Olasr/kesin tanili COVID-19 hastalariin hizli bir sekilde

en uygun COVID-19 vakalari kabul eden hastaneye nakli

gerceklestirilmelidir (7). Hastanin durumuna gore restisi-
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tasyon gereken hastalar resiisitasyon boliimiine diger has- klor igeren {iriin ile aerosol olusturmadan temizlen-

talar ise sar1 alana teslim edilmelidir. Teslim islemleri hizli melidir.

bir sekilde yapilmalidir (17). »  Ekipmanlarin iizerindeki organik maddeler (kan, kus-

Hastanin hastaneye teslimi sonrasi “il Ambulans Servisi muk veya diski gibi) maddeler dezenfektan uygula-

Bashekimligi Ambulans ve Tibbi Malzeme Temizlik De- madan once tek kullanimlik bir havlu veya ped ile

zenfeksiyon Talimatina” uygun olarak temizlik ve dezen- temizlenmelidir. Temizlenen yiizeye dezenfektan en

feksiyon yapilmalidir. az bes dakika temas edecek sekilde uygulanmalidir.

Buna gore; *  Dezenfeksiyon islemi sonrasinda ambulansin arka

*  Ambulans ve ekipmanlarin dezenfeksiyonu tamamla- kabini ve tibbi cihazlar mutlaka kurulanmalidir.
nincaya kadar kisisel koruyucu ekipmanlar ¢ikarilma- *  Dezenfeksiyon tamamlanmadan ambulans ekibi bas-
malidir. ka bir vakaya gorevlendirilmemelidir (7).

* Ambulans ve eckipmanlar bashekimlik tarafindan Sonug¢ olarak; hastane Oncesi acil saglik hizmetlerinde
daha 6nceden belirlenerek ilan edilen birime gidilerek calisan 112 saglik personelinin risk altinda oldugu gerek
dezenfeksiyon islemi gergeklestirilmelidir. hastay1 ilk degerlendirme gerekse de nakil asamalarinda

*  Ambulansin dezenfeksiyon siirecine kadar arka kabin dikkatli davranmasi gerektigi ve talimatlar: dikkate almas1
ile 6n kabin arasindaki cam kapali olmalidir (7,8). gerektigi anlasilmaktadir. Ancak bu konuda personelin sii-

Dezenfeksiyon icin: rekli hizmet i¢i egitimler ile desteklenmesinin de 6nemli

Hasta 6rnegiyle temas eden yiizeyler en az 1/10’luk oldugu kanaatindeyiz.
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ABSTRACT

Objective: It is known that point mutations, duplications and deletions occur in mitochondrial DNAs (mtDNA) of
different tissues of individuals. Among the deletions observed, mt4977 mutation, which is located at nucleotide
positions 8470-8482 and 13447-13459 and causes the loss of 4977 base pairs, is the most common. mtDNA 4977
deletion leads to the loss of 8 genes encoding subunits of respiratory chain complexes. Consequently, the deletion
could be expected to inhibit the oxidative function and reduce ATP production level. It is known that mitochondri-
al ATP production has an important role on platelet functions. However, there is no information about this in the
literature. Since platelet activation in ischemic heart disease (IHD) has been shown to play an important role in
the pathophysiology of the disease, we wanted to examine the relationship between platelet function and mtDNA

4977 deletion in ischemic heart disease.

Material and Method: Platelet functions were studied by giving ADP stimulus with the help of lumiaggregometer
device to evaluate in terms of secretion and aggregation. ATP measurement was performed with the biolumines-
cence assay kit. mtDNA 4977 deletion was determined by the modified simultaneous quantitative polymerase
chain reaction method.

Results: The frequency of mtDNA 4977 deletion and mtDNA copy number were higher in platelets of the patients
compared with the healthy control group (p<0.05). However, no significant differences in platelet ATP content,

and in their slope (Q) and % amplitude values were observed between both groups (p>0.05).

Conclusion: It was observed that increased deletion in patients with [HD did not have a significant effect on

platelet dysfunction compared with healthy control subjects.

OZET

Amag: Bireylerin farkli dokularindaki mitokondriyal DNA’larinda (mtDNA) nokta mutasyonlari, duplikasyon-
lar ve delesyonlar meydana geldigi bilinmektedir. Gozlenen delesyonlar icerisinde 8470-8482 ile 13447-13459
niikleotid pozisyonlarinda yer alan ve 4977 baz ¢iftinin kaybina yol agan mtDNA 4977 mutasyonu en sik olarak
goriilmtedir. mtDNA 4977 delesyonu solunum zinciri komplekslerinin alt iinitlerini kodlayan 8 genin kaybolma-
sina yol agar. Buna bagl olarak delesyonun oksidatif fonksiyonu engellemesi ve ATP iiretim diizeyini azaltmasi
beklenebilir. Mitokondriyal ATP iiretiminin trombosit fonksiyonlari iizerinde onemli bir rolii oldugu bilinmekte-
dir. Ancak bununla iliskili olarak literatiirde herhangi bir bilgi goze ¢carpmamaktadir. Iskemik kalp hastahginda
(IKH) trombosit aktivasyonunun hastalik fizyopatolojisinde 6nemli bir rol oynadigi gosterildiginden, bu ¢alisma-
mizda trombosit fonksiyonu ile mtDNA 4977 delesyonu arasindaki iligkiyi ve iskemik kalp hastaligr gelisimindeki
olasi etkilerini arastirmayr amagladik .

Gereg ve Yontem: Trombosit fonksiyonlari, sekresyon ve agregasyon agisindan degerlendirilmek iizere lumiag-
regometre cihazi yardimi ile ADP uyaram verilerek ¢alisildi. ATP 6lciimii biyoliiminesans test kiti ile yapild:.
mt4977 delesyonu, modifiye edilmis eszamanl kantitatif polimeraz zincir reaksiyonu (RT-PCR) yontemi ile be-
lirlendi.

Bulgular: Hastalarin trombositlerinde mtDNA 4977 delesyon sikligi ve mtDNA kopya sayisi saglikly kontrol
grubuna gore daha yiiksekti (p <0.05). Ancak her iki grup arasinda trombosit ATP igerigi ile bunlarin egim (Q)
ve % amplitiid degerlerinde anlamli farklilik gozlenmedi (p> 0.05).

Sonug: Saghikl kontrol denekleriyle karsilastirnldiginda, IKH hastalarinda artmis delesyonun trombosit disfonk-
siyonu tizerinde anlaml bir etkiye sahip olmadigi goriilmiistiir.

Keywords:
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Platelet

ATP
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mtDNA 4977 delesyonu
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INTRODUCTION

Recent studies have revealed that point mutations, dupli-
cationsand deletions occur in mitochondrial DNA’s (mtD-
NAs) in different tissues of individuals (1-3). Most of the
mtDNA mutations can affect very large base pairs. Among
the deletions observed, mt4977 mutation, which is located
at nucleotide positions 8470-8482 and 13447-13459 and
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causes the loss of 4977 base pairs, is the most common.
The deletion continues from 8470 bp to 13447 bp. It has
been determined that the deletion is located in the hot-spot
region between the D-loop region and the CO1 gene (wit-
hin the ATPase 8 gene and ND5 gene) (4,5) (Figure 1).

Deletion of mtDNA 4977 leads to disruption of the func-
tion of the 5’ region of the 7 polypeptide components of
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Figure 1: Mitochondrial 4977 bp deletion site.

the mitochondrial DNA chain and the 22 tRNAs invol-
ved in protein synthesis. The reason for the breakage of
this sequence is that the 5’~-CCAT-3’ repeats near the cle-
avage sequences are sensitive regions for the formation
of 8-hydroxy 2’-deoxyguanosine (8-OHDGQG) in various
deletions (6). It is also influenced by the fact that, single
stranded DNA sequences formed by separation of DNA
double strands due to electronegativity and conformatio-
nal changes are more prone to DNA rearrangements.
MtDNA 4977 deletion also causes the loss of 8 genes en-
coding subunits of respiratory chain complexes. Accor-
dingly, the deletion may be expected to inhibit oxidative
function and reduce the level of ATP production. Findings
suggest that increased deletion affects ATP production, le-
ading to functional disorders causing to cell death.
Mt4977 mutation frequency increases with age and expo-
sure to free radicals (7,8). The 4977 deletion differs sig-
nificantly from other mitochondrial mutations. Because
they are affected throughout the life, they cause diseases
developing with time mostly in somatic cells. Among the
diseases that mt4977 deletion increases are diabetes, Par-
kinson’s, Kearns-Sayre Syndrome, Pearson’s Syndrome
and infertility. Mitochondrial deletion was detected in
the muscles of patients with chronic progressive external
ophthalmoplegia, Kearnes-Sayre syndrome and Pearsons
syndrome. mtDNA4977 deletions are also observed in he-
althy humans (9-12).

Various substances are released from the granules by the
adhesion of the platelets to the collagen tissue. ADP is
afactor that stimulates platelets to reach the lesion area and
form aggregation. An important progress during the subs-
tance release process is the shape changes in platelets, that
is, the discoid thrombocytes take the shape of a sphere,
and the formation of dendritic extensions (13). This pro-
cess requires energy and is performed by platelet-contrac-
tile proteins. The initiation and regulation of the transfor-
mation process depends on the formation of prostaglandin
and the levels of c-AMP and Ca. Therefore, any dysfun-
ction that affects the production of ATP in platelets, may
cause a problem in fulfilling platelets functions (14).
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Thrombocytes also have mitochondria. Mitochondri-
al ATP production is known to play an important role in
platelet functions. There are many studies on mt4977 de-
letion with blood. But, these studies were performed on
leukocytes. There are studies showing that mtDNA 4977
deletion may increase in leukocytes due to various factors
(2,9,15). However, there are no studies investigating the
amount of mtDNA 4977 deletion in platelets. Since plate-
let activation plays an important role in pathophysiology
of the ischemic heart disease (IHD), we wished to discuss
the relationship between platelet function and mtDNA
4977 deletion in IHD.

MATERIAL AND METHOD

Blood samples were collected from 20 patients who were
diagnosed with IHD and 20 healthy control subjects
(between 18-54 years of age). The study was approved by
the Cerrahpasa Medical Faculty Ethics Committee (No:
B.30.2.1ST.0.30.90.00/35425). We aimed to investigate
the relationship between mtDNA4977 and platelet fun-
ction by performing platelet function tests after platelets
were isolated pure from these blood samples. In the other
part of our study, it was intended to determine the ATP
production amounts and mitochondrial copy numbers in
the platelets of the cases and to examine their possible ef-
fects on mtDNA 4977 deletion and mitochondrial fuction.
Platelets were isolated from citrated blood samples and
these isolated platelets were purified. Mitochondrial isola-
tion was performed from the obtained thrombocytes. For
this purpose, a certain number of cells were used for each
individual. 1 ml of homogenization buffer was added to
these cells and centrifuged for 8 minutes at 2000 rpm fol-
lowed by 3 minutes in the ultrasonic bath. The supernatant
was transferred to an eppendorf tube and centrifuged at
15000 rpm for 5 minutes. The precipitate collected in the
bottom of the tube was dissolved with homogenization
buffer added with 1.5 ml of 5% Percoll. After the tubes
were centrifuged at 15000 rpm for 5 minutes, the preci-
pitate (mitochondrial fraction) collected on the bottom of
the tube was dissolved in 1 ml of PBS. (Homogenization
buffer: 0.25 M sucrose, 40 mM KCIl, 2 mM Ethylene-bis
tetraacetic acid, 20 mM Tris-HCI (pH 7.2), 1 mg/ ml BSA
(Bovine Serum Albumin,Merck KgaA, Darmstadt, Ger-
many)).

Platelet activity was measured using aggregometer (Who-
le-Blood Aggro-Meter Model 560 Chrono-Log Corporati-
on, PA, USA). Optical aggregometers are modified spect-
rophotometric instruments. They work with the principle
that when the platelet rich plasma (PRP) is mixed at a
certain rate, the excitatory agent is added and the platelets
form aggregates and the change in the light transmittance
is measured. Blood samples were centrifuged at 150 g for
10 min to obtain PRP, and at 2000 g for 15 min further
centrifugation to obtain platelet poor plasma (PPP). ADP
(10uM, Chronolog Reagent) was used as stimulating
agent.

After the calibration with 500 pl PPP, 50 pl of stimulant
is added to 450 pl of PRP with stirring magnet particle
(stirring speed 1000 rpm) followed by the initiation of the
aggregation process for 10 minutes. Experimental results
are expressed as % maximal aggregation, maximum agg-
regation reaching time (sec) and lag time (sec).
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ATP measurement was performed with the biolumines-
cence assay kit CLS II (ATP Bioluminescence Assay Kit
CLC 1II; Roche). ATP quantification in the platelets of the
study groups was performed according to the manufactu-
rer’s recommended method. For each case, the experiment
was repeated twice. For this, 1:9 boiled Tris-EDTA soluti-
on was added to 50 pL platelet suspension and incubated
at +100°C for 2 min. Centrifuged at 1000 x g for 60 sec
and 50 pl supernatant transferred to luminescence tubes.
Chemiluminescence measurements were taken within 10
seconds by adding 50 pl luciferase to the tubes. Blind
measurement was done in the absence of ATP or cells.
Amounts of ATP in the samples were calculated using the
standard curve obtained from ATP concentrations increa-
sing from 1 pM to 1 mM. The results were calculated as
nM/mg protein.

Detection of mtDNA 4977 deletion copy number by RT-
PCR:

MtDNA 4977 deletion (between 8.470-13.447 bp), which
is one of the major deletions of the mitochondrial genome,
was determined by the simultaneous quantitative polyme-
rase chain reaction method modified for platelets. Samples
suitable for measuring mt4977 deletion from DNA samp-
les were analyzed with Real time PCR device (Qiagen
Rotor Gene 6000) using SYBR green dye. In order to pre-
pare DNA fragments that will represent the total mtDNA,
primers were designed with the help of a database from
sequences (GenBANK Accesion No NC001807 and the
MITOMAP database), which are accepted as a region clo-
sed to deletion in mitochondrial DNA (16,17). This region
is generally not open to deletion, primers representing the
dmtDNA 4977 deletion are from regions located outside
of the break sequences (regions sensitive to the formation
of 5’-CCAT-3 ‘repeating sequences 8-hydroxy 2’- deoxy-
guanizine (8-OHdG)) and 5 kb. (4977 bp deletion is about
5 kb in size) was chosen to contain no sequences of the de-
letion. The region representing the deletion is named mtD-
NA 4977. The deleted mtDNA is restored because it is a
circular DNA. Linking of these available primers can only
occur when the deletion is present. In the absence of de-
letion mitochondria, it is not possible to reproduce the re-
gion with a size of 5 kb under PCR conditions. External
standard curves were used to find the unknown amount of
mt4977 in the sample. Therefore, in our study, plasmids
containing both mtDNA 4977 deletion and total mtDNA
were prepared and standardization was calculated accor-
ding to the serial dilutions of each primer. For the pre-
paration of the standard curve, the region cloned into the
pGEM vector (representing the deletion) and the region
representing the total mtDNA were used. Each measure-

ment was done twice and normalized against a serial di-
lution of the corresponding plasmid clones with a known
amount of input copy number and then the quantity of each
target gene in our samples was calculated according to the
corresponding standard curve. For both primary product
was made its self calculation standards. It was calculated
using the site https://cels.uri.edu/gsc/cndna.html to deter-
mine the number of copies from the data we obtained.
Statistical Analysis:

GraphPad Prism 6 program was used for statistical analy-
sis of the experimental results. Paired comparisons of the
groups were made with the Mann Whitney U test and the
differences between the groups were analyzed. p <0.05
was considered statistically significant.

RESULTS

Platelet functions were studied by giving ADP stimulus
with lumiaggregometer device to evaluate in terms of sec-
retion and aggregation. IHD and control groups were eva-
luated in terms of slope () and amplitude %, which are
two measures of platelet aggregation curve, and there was
no statistically significant difference between IHD and
control groups in terms of slope (Q2) and amplitude % va-
lues. Slope (p = 0.53) Amplitude (p = 0.06). Although the
slope was higher in the IHD group compared to the cont-
rol group, it did not show any statistical significance. The
amplitude % values were higher in the control group than
in the IHD group (Table 1).

In the study, intra-platelet ATP levels were determined by
chemiluminometric method. When ATP levels were evalu-
ated independent of deletion rate between two groups, no
statistically significant difference was observed (p>0.05).
ATP levels in the control group; mean + SD: 24.15 + 4.38,
in the IHD group: 20.00 + 4.73. The coefficient of vari-
ation rates (CV) were 18.14%, respectively; It has been
calculated as 23.68%.

However, there was a correlation between ATP levels and
deletion rates. Although there was no correlation in terms
of two parameters in the control group, there was a signifi-
cant relationship in the patient group. Despite the presence
of deletion cases in the control group, the lack of a comp-
lete relationship between ATP levels and deletion levels
suggests that other factors also keep ATP levels high.

RT PCR Analysis of Deleted dmtDNA4977 Quantities:
Using the real-time PCR technique, the most convenient
way to find the unknown amount of mtDNA 4977 in a
sample is to use external standard curves. In our study,
plasmids containing mtDNA 4977 and total mtDNA were
prepared. According to the analysis results, observed that
fluorescence curves showing the presence of dmtDNA
4977 and total mtDNA were formed in all samples. These

Table 1: Comparison of platelet aggregation slope (Q2) and platelet aggregation amplitude % values in IHD and control groups.

IHD

Control

Avg £ Std (n=20) cv Avg + Std (n=20) cv p Value
Platelet
aggregation 116.90+28.21 24.12 113.90+35.16 30.88 0,526
SLOPE (Q)
Platelet
aggregation 66.5125.18 37.86 74.73+£30.71 41.09 0,056
AMPLITUDE%
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Figure 2: % mt4977 deletion rate: The amount of deletion was
calculated according to the dmtDNA4977 copy / mtDNA copy
number and is given as %. Groups: IHD (Ischemic heart disea-
se), control (healthy individuals). The mean + SD values of the
relevant group are shown on the graphs.

results show that 4977 bp deletions were positive in all
studied platelet samples. The mtDNA 4977 / total mtD-
NA copy number ratios of these groups were calculated,
and paired comparisons of the groups were made using
the Mann Whitney U test. Control group had less mtDNA
4977 deletion than IHD patients (p<0.0001). Change co-
efficient values of groups; 160% for controls and 40% for
[HDs.

Analysis of Mitochondrial DNA Copy Number by RT-
PCR:

External standard curves were prepared as previously
described to find the total amount of mtDNA in a sample
using the real-time PCR technique. For this, plasmids con-
taining the total mtDNA gene were prepared. When the
total mtDNA copy number of these groups are calculated
and the paired comparisons of the groups are made using
the Mann Whitney U test, the IHD group has a significant-
ly higher amount of mitochondrial DNA copy numbers
(p<0.0001) compared to the control group (Figure 2, 3).
The coefficient of change values of the groups were calcu-
lated as 260% for control and 61% for IHD.

The relationship between the mitochondrial deletion rates
of the patient and control groups and the amount of ATP in
thrombocytes was investigated by nonparametric Spear-
man correlation. When the % mitochondrial deletion of
the control group is compared with the amount of ATP, it
is seen that there is a low correlation (r: 0.051) and there
is no significant difference (p>0.05). On the other hand,
when the% mitochondrial deletion rate of the IHD patient
group is compared with the amount of ATP in platelets,
it is understood that there is a significant reverse corre-
lation (r: -0.70) and a statistically significant difference
(p<0.005) (Figure 4).

DISCUSSION

mtDNA 4977 deletion causes the loss of 8 genes encoding
subunits of the respiratory chain complexes. Mitochondri-
al deletion may inhibit oxidative phosphorylation and the
electron transport chain, increase the level of oxidative
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Figure 3: Mitochondrial copy numbers: Comparison of mito-
chondrial copy numbers between IHD and Control groups. Data
are given as copy amount. The mean + SD values of the relevant
group are given on the graphics.

stress, and result in ROS accumulation. As a result, inhi-
bits oxidative function and can cause a decrease in the le-
vel of ATP production. There are many evidences that the
increased deletion rate affects ATP production and causes
functional disorders leading to cell death (5,18,19). Our
results show that this same situation is also valid for th-
rombocytes, and IHD patients, in which thrombocyte ac-
tivation plays an important role in IHD physiopathology,
are affected more than healthy individuals. Especially, the
detection that individuals with high mitochondrial deleti-
on rates according to their total copy number have a higher
reduction in ATP amounts in their platelets compared to
the control group supports this finding. On the other hand,
mtDNA 4977 deletion is also seen in healthy people. Alt-
hough there are cases with deletions in the control group,
the lack of a complete relationship between ATP levels
and deletion levels indicates that other factors also keep
ATP levels high. mtDNA 4977 deletion is also encounte-
red in some other diseases. The finding that mtDNA 4977
accumulates with age is controversial. Von Wurmb N et al.
suggested that this deletion increases with age (20), and
others reported that it is associated with the occurrence of
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Figure 4: Correlation between % mitochondrial deletion rate
and ATP amounts in platelets belonging to IHD patient group.
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various types of degenerative diseases and aging (21,22).
In order to ensure normal mitochondrial function, the or-
ganism increases the total mtDNA copy number in order
to maintain normal mtDNA copy number, especially in
organs with high oxygen requirement such as brain and

ischemic heart disease. However; our study is one of the
pioneering studies on platelets in this field. We think that
our findings will contribute to the elucidation of cellular
energy deficiency diseases such as IHD and possible tre-
atment approaches.

muscle (19).
Therefore, more research is needed to assign the impact
of this condition on mitochondrial dysfunction and hence
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ABSTRACT

Objective: The mechanisms underlying worse clinical outcomes in previously unrecognized diabetic (DM) pa-
tients in ST-elevation myocardial infarction (STEMI) are unclear. It was hypothesized that poor chronic glucose
control might be related to greater myocardial damage.

Material and Method: 51 newly diagnosed DM patients with glycated hemoglobin Alc (HbAlc) > 6.5 comprised
the DM group, 54 sex- and age-matched individuals with normal glucose metabolism served as the non-DM
group. Each patient underwent primary angioplasty for STEMI. The levels of cardiac specific markers before
angioplasty, during angioplasty, at 6, 12, and 18 h after angioplasty were recorded. SPSS 10 package program
was used to analyse data.

Results: In both DM and non-DM groups troponin peaked at 6 h. Peak troponin levels were similar in both
groups (diabetics, 22.89 + 18.19 vs. non-diabetics, 32.67 + 17.68 ng/ml, p=0.168).

Conclusion: HbAlc > 6.5 is not related to extent of infarction in previously unrecognized DM patients presenting
with STEMI. Future studies assessing the effects of other factors unrelated to chronic glucose control on myocar-
dial damage and cardiovascular event rates in these patients would be of great interest.

OZET

Amag: Daha once tanist konulmamg diyabetik hastalarda ST elevasyonlu miyokard enfarktiisiinde (STEMI) kotii
klinik sonuglarin altinda yatan mekanizmalar belirsizdir. Kotii glisemik kontroliin daha biiyiik miyokard hasarr ile
iliskili olabilecegi hipotezi olusturulmugtur.

Gereg ve Yontem: Glikolize hemoglobin Alc (HbAlc)> 6.5 olan yeni tant konmus 51 DM hastasi DM grubunu,
normal glikoz metabolizmast olan 54 cinsiyet ve yas eslesmeli birey DM olmayan grup olarak ¢alismaya dahil
edildi. Her hastaya STEMI i¢in primer anjiyoplasti yapildi. Anjiyoplasti éncesi, anjiyoplasti sirasinda, anjiyop-
lastiden 6, 12 ve 18 saat sonra kardiyak spesifik belirte¢ seviyeleri kaydedildi. Veriler SPSS 10 paket program
esliginde analiz edildi.

Bulgular: Hem DM hem de DM olmayan gruplarda troponin 6. saatte zirve yapti. Pik troponin diizeyleri her iki
grupta da benzerdi (diyabetliler; 22.89 + 18.19 ve nondiyabetikler, 32.67 + 17.68 ng /ml, p = 0.168).

Sonug¢: HbAlc 'nin 6.5 ‘tan biiyiik olmasi, STEMI ile basvuran ve daha énce DM tanist olmayan hastalarda infarkt
alamimin genisligi bakimindan fark bulunmamustir. Bu hastalarda miyokard hasart ve kardiyovaskiiler olay oran-
larim etkileyecek kronik glikoz kontrolii disinda faktorleri degerlendirmek i¢in gelecek ¢alismalara ihtiyag vardur.

Keywords:

Acute coronary syndrome
Diabetes mellitus
Coronary angioplasty
Cardiac markers

Acute ST-segment elevati-
on myocardial infarction

Anahtar Kelimeler:

Akut koroner sendrom
Diabetes mellitus
Koroner anjiyoplasti
Kardiyak belirtegler

Akut ST segment elevas-
yonlu miyokard infarktiisii

INTRODUCTION

Diabetes mellitus (DM) is associated with a twofold to
fourfold increased risk for cardiovascular death compared
with non-diabetic individuals (1). Cardiovascular disease
remains the principal morbidity and constitutes 70 to 80%
of mortality in the setting of DM (2). Diabetic individuals
have worse cardiovascular outcomes after acute coronary
syndrome (ACS) events.

Type 2 DM is often discovered following a cardiovascular
event. The best screening approach in the setting of ACS
is debated. However, glycated hemoglobin Alc (HbAlc)
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has been proposed as the preferred test, although prag-
matic (3). HbAlc provides a good reflection of plasma
glucose concentrations over 8 to 12 weeks with no effect
from meals, the circadian cycle and the stress response.
Thus, HbA1c levels might be of prognostic value with re-
gard to clinical outcomes. Specific cardiac marker levels
can clearly demonstrate the level of cellular destruction in
myocardium. These markers are cardiac troponins, creati-
ne phosphokinase myocardial band (CK-MB), and myog-
lobin in the order of specificity. The levels are closely re-
lated to infarct size (4).
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Recent studies demonstrated that increased HbAlc va-
lues in previously undiagnosed DM was associated with
increased long-term mortality (5,6). The mechanisms in-
volved in the greater early mortality among patients with
previously undiagnosed DM are unclear. Only a few of
the studies examining the relationship between admissi-
on HbAlc values and the myocardial damage considered
the contribution of previously unrecognized DM (7-9). In
addition, there is a paucity of data regarding the role of
optimal DM control as reflected by HbA1c values on the
level of cellular destruction evaluated by specific cardiac
marker levels in patients with acute ST-elevation myocar-
dial infarction (STEMI). Therefore, the purpose of this
study was to determine the relative contribution on post-a-
cute myocardial infarction cellular destruction of chronic
gluco-metabolic state preceding acute MI. It was hypothe-
sized that previously unrecognized DM with HbAlc > 6.5
would be associated with increased levels of cellular dest-
ruction. To address this question, we carried out a prospe-
ctive study of patients with previously unrecognized DM,
admitted for acute MI treated with coronary angioplasty.
MATERIAL AND METHOD

Participants

Consecutive patients admitted to our hospital for acute
STEMI, treated with primary angioplasty between June 1,
2010, and June 1, 2012, were eligible in this prospective
study. The diagnosis of STEMI was based on American
College of Cardiology (ACC) / American Heart Associa-
tion (AHA) guidelines. Analysis of HbAlc on admission
was done in every patient. The measurement of HbAlc
was done by Cobas 6000 system by immunoturbidimetry.
All patients, who received the diagnosis of DM, were
unaware of this status at admission. As the use of fasting
plasma glucose or HbAlc alone leaves a majority of pa-
tients with impaired glucose tolerance or type 2 DM unde-
tected when screening for unknown glucose perturbations,
we used all screening tools (i.e, oral glucose tolerance test,
fasting plasma glucose, and HbAlc), where appropriate
(10). The diagnosis of DM was established if patients had
fasting glucose > 126 mg/dL or random glucose > 200 mg/
dL together with an admission HbAlc > 6.5% according
to the latest the American Diabetes Association (ADA)
2010 Revised Clinical Practice Guidelines for DM diag-
nosis (11). A total of 105 patients (51 newly diagnosed
diabetic and 54 non-diabetic individuals) were included
in the study. Individuals with a history of cardiogenic sho-
ck, acute renal failure, septic shock, acute gastrointestinal
bleed, acute pulmonary emboli, subarachnoid hemorrha-
ge, ascending aortic dissection, recent treatment with car-
diotoxic agents, troponin peak levels <1 ng/ml, the start
of symptoms greater than 3 h before admission, the need
for more than 1 vessel angioplasty at the time of index
procedure, the decision for surgical revascularization were
excluded. Patients who died during angioplasty were also
excluded. The Killip classification was used to classify
patients as follows: I = no signs of heart failure; II = the
presence of S3 or rales at the bases; 111 = acute pulmonary
edema with rales extending 2/3 of the lung fields; IV =
cardiogenic shock (12). Coronary collaterals were asses-
sed by Rentrop classification: 0 = no filling of collateral
vessels; 1 = filling of the side branches of the occluded
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artery without any epicardial filling of the recipient artery;
2 = partial epicardial filling by collateral vessels of the re-
cipient artery; 3 = complete epicardial filling by collateral
vessels of the recipient artery (13).

The study protocol was in accordance with the Declara-
tion of Helsinki and approved by Medical Ethics Review
Committee of Pamukkale University. All participants gave
a written informed consent.

Study Design

At the time of enrollment, a detailed history and physical
examination were obtained. Patient demographic and cli-
nical characteristics included sociodemographic variables
(gender, age), anthropometric measurements (body wei-
ght and height), medical history, social history, the use of
medications. Body mass index (BMI) was calculated as
weight divided by squared height (kg/m?). Admission ele-
ctrocardiograms (ECG) were obtained for all patients in
the emergency department. All patients underwent imme-
diate coronary angiography using General Electric Innova
2100. All angioplasties were performed by experienced
interventional cardiologists. The decision to proceed with
primary angioplasty was based on clinical characteristics,
electrocardiographic, and angiographic findings. The suc-
cess criteria for angioplasty included relief of chest pain,
> 50% resolution of ST-segment elevation, and restoration
of TIMI (Thrombolysis in Myocardial Infarction) III flow
(14). ST-segment measurements were done using admissi-
on ECGs and ECGs obtained 60 minutes after the restora-
tion of TIMI III flow. ST-segment elevation was measured
at 20 ms after the J point. The measurement of cardiac
markers was done by Advia Centaur CP by electrochemi-
luminescence. Blood samples for cardiac markers were
drawn before coronary angioplasty, at the time of coro-
nary angioplasty, and at 6 h, 12 h, and 18 h after coronary
angioplasty. Specific cardiac markers were troponin I and
CK-MB. Glucose levels at admission were also measured.
Statistical Analysis

A statistical software package (SPSS 10.0, Chicago, IL)
was used to perform all analyses. Continuous and cate-
gorical data are reported as mean + standard deviation
and percentages, respectively. Mann-Whitney- U Test
assessed differences in continuous data. Differences in
categorical data were assessed by chi-square analysis or
Fischer’s exact test. A p value < 0.05 was considered sta-
tistically significant for all tests.

RESULTS

Patients (n=105; Killip classification, I (80%) — II (20%);
age, 61.24 £ 12.28 years; 78:27, male: female) with acu-
te STEMI treated with primary angioplasty, were enrol-
led into the study. The patient groups were well-matched
for baseline clinical and laboratory characteristics, and
medications (Table 1). Electrocardiographic findings
with respect to ST-segment elevation were similar in the
2 groups (p=0.476); as were admission plasma gluco-
se values (p=0.586); infarct localizations as assessed by
electro- and echo-cardiographically (p=0.472); renal fun-
ction tests (p=0.578); peak CK-MB values (129+98 vs.
175+£92 ng/ml, p=0.192); the severity of coronary artery
disease (one-vessel vs. multi-vessel) (p=0.418); coronary
collateral development as assessed by Rentrop classifi-
cation (p=0.156); time elapsed from symptom onset to
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Table 1: Clinical and laboratory characteristics of all participants

Diabetic Patients

Non-diabetic Patients

(n=51) (n=54) p Value
Age, yrs 62.33£12.91 58.14+13.31 p>0.05
Male, n (%) 35(69) 45 (83) p>0.05
BMI, kg/m2 28+5 2743 p>0.05
Hypertension, n (%) 6 (12) 18 (33) p>0.05
Heart failure,n (%) 10 (21) 6(11) p>0.05
Hyperlipidemia, n (%) 16 (31) 23 (43) p>0.05
CAD, n (%) 16 (31) 8 (15) p>0.05
Current smoking, n (%) 18 (35) 23 (43) p>0.05
Prior PCIL, n (%) 2(4) 0(0) p>0.05
Prior M1, n (%) 3(6) 2 (11) p>0.05
Prior CABG, n (%) 1(2) 0(0) p>0.05
Angina pectoris, n (%) 42 (82) 45 (83) p>0.05
Killip class I+I1, n (%) 51 (100) 54 (100) p>0.05
RAAS inhibitors, n (%) 18 (35) 3(5) p>0.05
Aspirin, n (%) 21 (41) 509 p>0.05
Beta-blockers, n (%) 14 (27) 8 (15) p>0.05
iz(f:eza(tj/‘:;‘ 2vs.3vs. 4 3(6),37(73), 12 (24)  0(0),39 (72), 15 (27) p>0.05
Glucose at admission, mg/dl 121.21£19.16 131.24+21.24 p>0.05
Creatinine, mg/dl 0.92+0.28 0.96+0.36 p>0.05
Peak CK-MB, ng/ml 129498 175+92 p>0.05
MACEs, n (%) 3(6) 509) p>0.05
Time to treatment, 1-2 h vs. 16 (31), 35 (69) 8 (15), 45 (83) >0.05

2-3 h, n (%)

Values are given as percentages or means = SD. BMI: body mass index; CABG: coronary artery bypass grafting surgery; CAD: coronary artery disease;
CK-MB: creatine phosphokinase myocardial band; MACEs: major adverse cardiovascular event; MI: myocardial infarction; PCI: percutaneous coro-

nary intervention; RAAS: renin angiotensin aldosterone system.

coronary angioplasty (p=0.564); in-hospital mortality
rates (p=0.314); major cardiac event and bleeding rates
(p=0.286) (Table 2). Troponin values are depicted in Fi-
gure 1. Troponin peaked at 6 h after coronary angiop-
lasty in both groups and peak values were similar in both
groups (diabetics, 22.89 + 18.19 vs. non-diabetics, 32.67 +
17.68 ng/ml, p=0.168). The mean values of HbA lc for the
groups were 7.63%0.82 and 5.12+0.45 respectively.
DISCUSSION

In the present study, we have shown that chronic gluco-
metabolic state was not associated with extent of infarct
in previously unrecognized DM. The reports on the
relationships between admission HbAlc values and the
extent of infarct are very scarce. Thus, in this paper, for
the first time, we unexpectedly report that HbAlc > 6.5
at admission was not associated with greater myocardial
damage in previously unrecognized DM in the setting of
acute MI. The role of admission HbA lc values in patients
with ACS has been evaluated in some studies (6,8,9,15-
18). Those studies largely included patients with suspected
ACS (the whole spectrum), in contrast only STEMI patients
were enrolled into the present study. In addition, those
studies have several limitations, including retrospective
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nature, lack of standardization for elevated glucose
levels at admission, and uncertainty of ACS diagnosis.
Although the present study suggested that HbAlc may
not be related to extent of infarct, in recent meta-analysis
elevated HbAlc was associated with increased short-term
mortality in ACS patients without DM history and without
DM (17). In another meta-analysis elevated HbAlc level
among STEMI patients was an indicator of 1.25-fold 30-
day mortality risk and 1.45-fold long-term mortality risk,
respectively (19).

Individuals with undiagnosed DM are at high risk
of developing diabetic complications, including
cardiovascular disease (20). Elevated glucose levels
at admission have been associated with worse clinical
outcomes, irrespective of the presence of DM (21).
Pathophysiological mechanisms, including endothelial
dysfunction, increased oxidative stress at the vessel wall
with activation of platelets, inflammation, and thrombosis
might be affected more severely in the setting of ACS in
previously unrecognized DM (22). However, Hadjad;j et
al. (15) found no link between the chronic glycometabolic
states and outcome. Likewise, we did not observe greater
myocardial damage in our diabetic group with HbAlc
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Table 2: Angiographic characteristics of all participants

Diabetic Non-diabetic Value
Patients (n=51)  Patients (n=54) p

Age, yrs 16 (31) 23 (43) p>0.05
Male, n (%) 0(0) 2 (4) p>0.05
BMI, kg/m? 27 (53) 15 (27) p>0.05
Hypertension
n (%) 47 (92) 49 (91) p>0.05
Heart failure
n (%) 28 (55) 17 (31) p>0.05

Values are given as percentages or means + SD. Cx: circumflex arter;
LDA: left anterior descending artery; RCA: right coronary artery.
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Figure 1: Time course of troponin values after coronary
angioplasty in diabetic (HbAlc > 6.5) (n=51) and non-
diabetic (HbAlc <6.5) (n=54) participants. Symbols
represent mean. *p=0.168 for comparison between troponin
peaks at 6 h in the 2 groups.

> 6.5, suggesting chronic gluco-metabolic state may not
play a role in the worse clinical outcomes. One possible
explanation is that all our patients, with or without DM
responded so well to aggressive management of STEMI,
including early reperfusion and revascularization (23).
Another potential explanation is that our diabetic patients’
average HbAlc values were less than 8, suggesting our
group of patients had lesser severity of poor glycemic
control. Another possibility is that glucose levels at
admission were similar in the 2 groups and were below 180
mg/dL, resulting in no difference in myocardial damage.

HbAlc is a reliable marker of long-term glucose control.
HbA1c values are not only a diagnostic parameter of DM,
but also a prognostic biomarker for cardiovascular disease
(24,25).Prospective studies have shown that poor long-
term metabolic control, as reflected by the HbAlc value,
is associated with a risk of both myocardial infarction and
congestive heart failure (26). Chronic gluco-metabolic
state might be relevant in the context of AMI in patients
without previously diagnosed DM. Lee et al. (27) compared

major adverse cardiac events (MACEs) in diabetic and
non-diabetic patients with AMI stratified according to
HbAlc values (> 6.5 or < 6.5). In their study, the rates of
MACEs during the 12 months follow-up period did not
differ between the groups and HbAlc level was not the
independent predictor of MACEs. Similar findings have
been reported by Britton et al. (28) and Riddle et al. (29).
Recent evidence showed conflicting results regarding
HbAlc levels and severity of coronary artery disease.
Those studies looked at the future cardiovascular events
and mortality as clinical end-points rather than acute events
(5,15,30-32). The severity of coronary artery disease (one-
vessel vs multi-vessel) and coronary collateral development
were similar in our two groups. Fasting blood glucose,
HbAlc and the presence of diabetes were associated with
the severity and progression of coronary atherosclerosis
(30). There was an increasing trend of hemoglobin A(1c)
levels with the increasing number of vessels with CAD
(33). Both admission glycemic excursion and chronic
hyperglycaemia were associated with the severity of
CAD in newly diagnosed DM patients (34). There was
no significant relationship between the Gensini score and
HbA ¢, fasting and postprandial blood glucose levels, lipid
profile, and hs-CRP levels in patients with nondiabetic
ACSs (35). HbAlc was not an independent predictor of the
severity of CAD in non-diabetic adult patients (36).

Our data on the relationship between admission HbAlc va-
lues and extent of infarct are in line with the results of a
recent study by Chan et al. (8), who reported similar TnT
peaks between HbAlc < 7% and > 7% groups before ad-
mission in diabetic patients. This study suggests that HbAlc
levels before admission are not associated with short-term
cardiovascular outcome in diabetic patients subsequently
admitted with ACS. In contrast Lazzeri et al. (32), reported
higher troponin peaks in their diabetic patients with HbAlc
> 6.5 compared to those with HbAlc <6.5.

Several limitations of this study are important to consider.
The main limitation is the small number of patients enrolled
in this study. We did not report on long-term follow-up.
Additional studies are certainly needed to replicate and
extend our findings in a larger population.

In conclusion, in this study, we showed that in patients
with previously unrecognized DM presenting with STEMI,
HbAlc > 6.5 does not predict greater myocardial damage.
This result suggests that optimal control of chronic gluco-
metabolic state preceding acute MI (HbAlc < 8) may
not be beneficial to limit myocardial damage. Further
research should focus on other factors unrelated to chronic
glucometabolic state, including acute glucose perturbations
which might portend worse clinical outcomes associated
with this group of patients.
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ABSTRACT

Objective: Drug poisoning constitutes an important title among emergency department admissions. The aim of
this study is; This is the description of the demographic and clinical characteristics of drug intoxication cases
admitted to the emergency department for a year.

Material and Method: In this retrospective and descriptive study, the characteristics of patients older than 18
years of age who presented to the emergency medicine clinic with the diagnosis of drug poisoning between 1
January and 31 December 2011 were examined.

Results: Drug poisoning accounts for 0.2% of all emergency admissions. 69.6% of the cases were women and
the median age of the group was 28 (23-25). The most frequent admissions were in January, while the fewest ad-
missions were in July and August. 35.7% of the cases were brought to the emergency room between 20.00-24.00.
65.4% of the cases were admitted to the hospital within two hours after taking the medication. While 71.9% of
the cases took one type of medicine, 28.1% took more than one type of medicine. 69.6% of drug poisoning cases
were discharged from the emergency room within 24 hours.

Conclusion: Demographic characteristics found in our study is consistent with results reported from various
health institutions in Turkey. Prospectively designed studies where data collection would begin at bedside will
help better identify patient characteristics and plan healthcare services.

OZET

Amag: Ila¢ zehirlenmeleri acil servis bagvurulart arasinda onemli bir bashgr olusturmaktadir: Bu ¢calismanin
amaci; bir yil boyunca acil servise basvuran ilag zehirlenmeleri vakalarimin demografik ve klinik ozelliklerinin
tamimlanmasidur.

Gereg ve Yontem: Retrospektif ve tamimlayici olarak tasarlanan bu ¢alismada acil tip klinigine 1 Ocak-31 Aralik
2011 tarihleri arasinda ilag zehirlenmesi tanisi ile bagvuran 18 yasindan biiyiik hastalarin ozellikleri incelendi.
Bulgular: Ilag zehirlenmeleri tiim acil basvurularimin %0.2 sini olusturmaktadir. Vakalarin %69.6 51 kadin ve
grubun yag ortancasi 28 (23-25) idi. En sik bagvuru Ocak ayinda iken en az bagvuru Temmuz ve Agustos aylari
idi. Vakalarin %35.7 si saat 20.00-24.00 arasinda acil servise getirildi. Vakalarin %65.4’ii ila¢ alimini takiben
iki saat i¢inde hastaneye bagvurmugstur. Vakalarin %71.9 u tek ¢esit ila¢ alirken %28.1°i birden fazla ¢esit ilag
almistir: Ilag zehirlenmesi vakalarinin %69.6 51 24 saat icinde acil servisten taburcu edilmistir.

Sonug¢: Calismamizda saptanan demografik ozellikler Tiirkiye 'deki ¢esitli saglk kurumlarindan bildirilen so-
nuglarla uyumludur. Ileriye doniik ¢alisma tasarimi ile planlanacak ¢alismalarla bilgilerin hasta basinda top-
lanmast, hasta ozelliklerinin daha iyi tanmilanmasini ve saglik hizmetlerinin daha iyi planlanmasini saglayacaktir.

Keywords:

Drug

Poisoning
Demographic
Emergency service
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Zehirlenme
Demografik

Acil servis

GIiRiS

Viicuda girdiginde insan sagligi iizerinde istenmeyen
etkiler yaratt1g1 eski caglardan beri bilinen zehirler, ikinci
Diinya Savasi sonrasi donemde yasanan bilimsel ve
teknolojik gelismelerin iiriinii olan sentetik maddelerin
yaygin kullanima girmesiyle farkli bir boyut kazanmigtir
(1). Yaygin kullanilan ve erisimi kolay olan ilaglar,
giiniimiizde zehirlenmelere en sik neden olan ajanlarin
basinda gelmektedir ve ilag zehirlenmeleri, acil servislere
en sik basvuru nedenleri arasinda yer almaktadir (1, 2).
Zehirlenme vakalarinin acil servis bagvurularinin %0.5-
7’sini teskil ettigi bilinmektedir (3-6). Hastanelerin ve
ozellikle acil tip kliniklerinin ileriye doniik planlamalarina
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ve saglik politikalarina 1s1k tutmasi agisindan zehirlenme
vakalarinin demografik o6zellikleri, kullanilan etken
maddeler ve prognozlar1 hakkinda toplanacak bilgiler
bliyilk 6nem tasimaktadir. Gelisen durumla miicadele
edebilmek i¢in Tirkiye’de zehir danisma merkezleri
kurulmug olmasina karsin ilag zehirlenmeleriyle ilgili
veriler sinirlidir (3-6).

Calismanin amaci; acil servise ilag zehirlenmesi ile
bagvuran hastalarin demografik ve klinik &zelliklerini
incelemek ve literatiirdeki verilerle karsilagtirmaktir.
GEREC VE YONTEM

Bu c¢alisma Ankara Digkap: Yildirim Beyazit Egitim ve
Arastirma Hastanesi Klinik Arastirmalar Etik Kurulu
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onay1 (Karar tarihi: 25.03.2013, Karar no: 08/15) alinarak
yapildi. Retrospektif ve tanimlayici olarak tasarlanan
calismada Acil Tip Klinigine 1 Ocak-31 Aralik 2011
tarihleri arasinda ilag zehirlenmesi tanist ile basvu-ran
18 yagindan biiyiik hastalarin 6zellikleri incelendi. Acil
Tip Klinigi’ne 2011 yili boyunca bagvuran 276.728
hastadan adli vaka kayitlar1 olan hastalar se¢ildi. Bunlar
igerisinde 575 ilag zehirlenmesi tanili hastadan acil servis
dosyalarindan bilgilerine ulasilabilen 552 hasta ¢alismaya
alindi.

Acil servis dosyalarindan iglem numarasi, cinsiyet, dogum
tarihi saptanan hastalarin Acil Tip Klinigi’ne basvuru
tarih ve saati, zehirlenmeden bagvuruya kadar gegirdigi
stire (iki saatten kisa, iki saatten uzun), aldig: ila smifi
(analjezik, antidepresan, antibiyotik, antihiperlipidemik,
antiepileptik, anksiyolitik, antipsikotik, hormon preparati,
diger), aldigi ilag miktari, fizik muayene bulgulari,
laboratuvar degerleri, hastanede kalig siiresi ve prognoz
bilgileri toplandi.

Zehirlenme ile gelen hastalara ilag alim zamanlari ve ilag
tiirlerine gore endikasyonu olanlara mide lavaji yapilmis
ve aktif komiir verilmistir. Alinan ilacin antidotu mevcutsa
antidotu uygulanmaistir.

Veriler SPSS 14 programu ile analiz edildi. Tanimlayict
degerler siirekli degerler i¢in normal dagilimda ortalama
+ standart sapma, normal dist dagilimlarda ortanca
ve interquantil aralik, kategorik degiskenler yiizde
degerleriyle verildi. Gruplar arasi karsilagtirmalar igin
bagimsiz t-testi kullanildi.

BULGULAR

Caligsma grubunu olusturan 552 hastanin %69.6’s1 (n=384)
kadm, %30.4°14 (n=168) erkekti. Grup genelinde ortanca
yas 28 (23-35) iken kadinlarda 26.5 (22-33), erkeklerde
ise 31 (24-39) olarak saptandi.

Tablo 1: ilag zehirlenmesi vakalarinin acil servise bagvuru
saatleri agisindan dagilimi

Basvuru saati Siklik (%)
1:00 31(5.6)
2:00 21 (3.8)
3:00 16 (2.9)
4:00 18 (3.3)
5:00 12 (2.2)
6:00 9(1.2)
7:00 5(0.9)
8:00 14 (2.5)
9:00 6 (1.1)
10:00 18 (3.3)
11:00 9(1.6)
12:00 19 (3.4)
13:00 19 (3.4)
14:00 22 (4.0)
15:00 18 (3.3)
16:00 32 (5.8)
17:00 30 (5.4)
18:00 29 (5.3)
19:00 27 (4.9)
20:00 39 (7.1)
21:00 38 (6.9)
22:00 36 (6.5)
23:00 40 (7.2)
24.00 44 (8.0)

-
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Sekil 1: Ilag zehirlenmesi vakalarinin acil servise bagvuru saatleri agisindan dagilimi
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Ilag zehirlenmesi vakalarinin basvurdugu aylara gore
dagiliminda en yiiksek basvuru Ocak ayinda (%11.6)
olmak {iizere Ocak ve Eyliil aylarinda iki zirve degeri
sergileyen bir dagilim izlenmis, en yiiksek degerler Ocak
ve Aralik aylarinda, en diisik degerler ise Temmuz ve
Agustos’ta saptanmustir.

Bagvuru  saatleri  degerlendirildiginde  vakalarin
%35.7’sinin  saat 20.00-24.00 arasinda acil servise
basvurdugu goriilmiis ve bu zaman diliminde bir plato
izlenmistir (Sekil 1-Tablo 1).

Hastalarin %79.7’sinde (n=440) herhangi bir semptom
veya fizik muayenede &zellik saptanmadi. %20.3’iinde
(n=112) en s1k bulant1 (87 vaka, %15.76), kusma (63 vaka,
%11.41), somnolans (21 vaka, %3.8), senkop (12 vaka,
%2.17) ve ajitasyon (9 vaka, %1.639) yer almistir.
Vakalarin %65.4’i (n=361) acil servise ilag alimini takiben
2 saat iginde, %34.6’s1 (n=191) ise 2 saatten daha ge¢
basvurmustur. {la¢ alimini takiben iki saat icinde ve daha
geg bagvuran vakalarin tam kan sayimi, kan glukoz diizeyi,
bobrek ve karaciger fonksiyon gostergeleri arasinda
istatistiksel olarak anlamli bir fark saptanmamistir (Tablo
2).

Vakalarin %71.9’u (n=397) tek cesit ilag alimi ile
bagvururken, %28.1°1 (n=155) birden fazla c¢esit ilag
aldigi-n1 ifade etmistir. Vakalarin %76.6’s1 (n=423) aldig1
ilag ya da ilaglar1 tanimlayamamustir. Tek ilagla ve birden
fazla ila¢ alarak zehirlenen hasta gruplari arasinda kan
parametreleri acisindan anlamli fark bulunamamistir
(Tablo 3). Tanimlanan ilaglar arasinda en sik bildirilen

%11.6 (n=64) ile analjezikler olmustur (Tablo 4).
Vakalarin %69.6’s1 (n=384) 24 saat i¢inde acil servisten
taburcu edilirken 168 hastanin takibi 24 saatten uzun
stirmistiir. Bu hastalardan 167’si dahiliye servisine,
yalnizca bir hasta ise yogun bakim {initesine yatirtlmigtir.
Hastalarin %99.6’s1 (n=520) salah ile taburcu edilirken,
bir hasta acil servisten firar etmis, yogun bakima alinan bir
hasta ise (%0.2) hayatin1 kaybetmistir.

TARTISMA

Tarih boyunca viicuda giren yabanci maddelerin insan
saghgm etkileyebildigi bilinmektedir (1). ikinci diinya
savagindan itibaren farmakoloji alaninda kaydedilen
gelismelerin sonucunda tedavi edici 6zelliklerine karsin
yan etki potansiyeli de tasiyan ¢ok sayida ila¢ kullanima
sunulmustur. Bu potent ajanlarin giderek daha kolay
erigilebilir hale gelmesiyle ilag zehirlenmeleri diinya
capinda 6nem tagiyan bir saglik sorunu halini almistir (2).
Acil Tip Klinigimizde 2011 y1li1 boyunca bagvuran 276.728
hastadan %0.2°sinde ilag zehirlenmesi saptanmistir.
Avustralya’da zehirlenmeler tim acil basvurulari i¢inde
%S5 oraninda iken, bu oran Cin’de %3, Ingiltere’de %1
dolaylarindadir (3). Tirkiye’nin farkli bdlgelerinde
yapilan arastirmalarda ise zehirlenme vakalarinin acil
bagvurularin %0.8-5’ini teskil ettigi bildirilmistir (4).
Son dénemde yapilan yayinlarda Istanbul Vakif Gureba
Hastanesi’nde zehirlenme vakalarinin acil bagvurularinin
%0.76 (5), Kirikkale Universitesi Tip Fakiiltesi’nde
%1.78’i (6), Tokat Gaziosmanpasa Universitesi Tip
Fakiiltesi’nde %0.38°1 (4), Bursa Uludag T1ip Fakiiltesi’nde

Tablo 2: Acil servise bagvuru zamanina gore laboratuvar parametrelerin karsilastiriimasi

Laboratuvar Parametre Basvuru < 2 saat Basvuru > 2 saat P
(n=361) (n=191)
Lokosit 9.74 £3.33 9.75 +£3.37 0.99
Hemoglobin 13.83 +2.21 14.20 +2.33 0.07
Trombosit 269.82 +77.14 271.83 £78.05 0.77
Glukoz 107.61 +£31.29 106.08 +28.33 0.56
Ure 24.83 +10.50 2476 £9.18 0.93
Kreatinin 0.78 £ 0.30 0.77+0.17 0.87
AST 23.12+13.01 23.60 £ 10.56 0.64
ALT 18.98 £ 11.40 19.45+11.82 0.65
Tablo 3: Tek ve birden fazla ila¢ alimina gore laboratuvar degerlerinin karsilagtirtlmasi
Laboratuvar Parametre Tek ila¢ alimi Birden fazla ila¢ alim p
(n=397) (n=155)

Lokosit 9.62+£3.14 10.07 £ 3.80 0.19
Hemoglobin 13.91+£2.12 14.07 £ 2.56 0.52
Trombosit 270.73 £79.83 269.96 = 71.02 0.91
Glukoz 107.82 £30.53 105.18 £29.66 0.35
Ure 24.44 £ 9.55 2575+ 11.23 0.20
Kreatinin 0.76 £ 0.19 0.81 +0.38 0.18
AST 23.26 +9.51 23.35+17.33 0.95
ALT 19.55+12.17 18.09 £ 9.68 0.14
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Tablo 4: Hastalarin aldig: ilaglarin dagilim1

flag Smifi n (%)
Analjezik 64 (11.59)
Antidepresan 22 (3.99)
Antibiyotik 19 (3.44)
Antihiperlipidemik 7(1.27)
Antiepileptik 6 (1.09)
Anksiyolitik 5(0.91)
Antipsikotik 5(0.91)
Hormon preparati 2 (0.36)
Coklu ilag alim1 46 (8.33)

%6.2’si (7), Sivas Numune Hastanesi’nde ise %0.26’s1 (3)
akut zehirlenmeler olarak bildirilmistir.

Zehirlenme vakalarmin acile bagvuranlar i¢indeki degisen
oran1 saglik kurumlarinin yerlesimi, komsulugundaki
diger saglik birimleri ve hizmet sundugu toplulukla
iliskili ~ olabilecegi  gibi = g¢alismalar  arasindaki
metodolojik farkliliklardan da kaynaklaniyor olabilir.
Bu c¢alismalarda bildirilen toplam acil servis bagvuru
sayilar1 karsilastirildiginda dikkat gekici bir egilim goze
carpmaktadir. Acil servise yapilan bagvuru sayisi arttikga
zehirlenmelerin orani diismektedir. Bu egilimin, saghk
hizmetlerine ulasmanin en kisa yolu olan acil servisleri
kullanan acil olmayan vakalarin yarattigi bir sonug oldugu
disiiniilmektedir (8). Yilda yaklagik 10.000 vakanin
basvurdugu acil servislerde (6, 9) zehirlenme orani
%1.7 dolaylarinda bildirilirken yillik bagvuru sayisimin
100.000’i astigi merkezlerde (5) bu oran 0.76’ya,
350.000’1 buldugu Sivas Numune hastanesi’nde ise %0.26
diizeyine inmektedir (3).

Metodolojik farkliliklar da degerler arasindaki degisimin
nedenlerinden biridir. Mevcut g¢alismanin dahil etme
kriteri ilag zehirlenmeleri iken bazi ¢aligmalarda ilag dist
maddeler, gida ve inhalasyonla zehirlenen vakalar da
dahil edilmistir. Yine ayn1 yayinlarda bildirilen degerler
kullanildiginda, ilag zehirlenme vakalarmin tim acil
basvurularinin %0.2-1.4’{ini teskil ettigi hesaplanmistir.

Calismamizda ilag zehirlenmesi ile basvuran hastalarin
%69.6’sinin - kadin  oldugu saptanmistir. Gerek dis
tilkelerden gerek Tiirkiye’den bildirilen bir¢ok ¢aligmada
zehirlenmelerin  geng kadinlarda daha sik gorildigi
bildirilmistir. Toplumsal kisitlayict faktérler yaninda
psikiyatrik rahatsizliklarin gen¢ kadinlarda daha sik
goriilmesi (10) ozellikle kendine zarar verme amaciyla
gerceklesen zehirlenmelerdeki cinsiyet dengesizligini
aciklayabilir.

Kasith zehirlenmelerde intihar egiliminden ziyade ikincil
kazanglarin daha 6n planda oldugu diisiiniilmektedir.
Calismamizda bagvurularin  %41.3’liniin saat 20.00-
01.00 arasinda gergeklestigi saptanmistir. Bu bulgu
zehirlenmelerin daha ¢ok saat 18.00-24.00 araliginda
basvurduguna isaret eden ¢aligmalarla uyumludur.
Zehirlenme olaylarmin genellikle miitevazi dozlarda
ilaglarla ve aile fertlerinin evde bulundugu saatlerde
gergeklesmesi ikincil kazanim diistincelerini
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desteklemektedir (6). Ayrica gece gec saatlerde ortaya
¢ikan zehirlenme olgularinda hormonal dengede goz
oniinde bulundurulmalidir.

[lag zehirlenmelerinin aylik dagilimi incelendiginde Ocak
ve Eyliil aylarinda iki zirve degeri sergileyen bir dagilim
izlenmis, en yiiksek degerler Ocak ve Aralik aylarinda, en
diisiik degerler ise Temmuz ve Agustos’ta saptanmistir.
Hava sicaklig1 ve giines 15181inin az oldugu kis aylarinda
intihar riskinin daha yiiksek oldugu yoniindeki genel
kaninin aksine literatiir verileri hava sicaklig1 ve giinigigi
siddetindeki artisin intihar egilimi ile pozitif, bulutlu
havalar ile yiiksek basmncin ise negatif korelasyon
gosterdigine isaret ederek intihar girisimlerinin yaz
aylarinda artig gosterdigini bildirmektedir (2, 11, 12).
Fransiz sosyolog Durkheim, mevsim degisikliklerinde
sicakli ve aydmnlik gibi dogal faktdrlerden daha ¢ok
sosyolojik etkenlere isaret ederek bahar aylarinda artan
intihar hizlarimi ki sonrast genel uyanis ile aktivite artigi,
iligkilerin filizlenmesi ve kisileraras1 etkilesimlerin,
diger bir deyisle insan iligkilerinin yogunlugunun
artmasina baglamistir (13). Ancak yapilan ¢alismalar bu
egilimi siirekli olarak destekleyememistir. Dokuz Eyliil
Universitesi Zehir Danisma Merkezi’ne basvurularin
en fazla Kasim ve Aralik aylarinda oldugu bildirilmistir
(2). Hatay Mustafa Kemal Universitesi Tip Fakiiltesi acil
servisine de en sik zehirlenme basvurusu Aralik aymda
yapilirken kadinlarin en sik Aralik, erkeklerin ise Nisan
ayimda bagvurduklari goriilmiistiir (12).

flag zehirlenmesi ile acil servise basvuran hastalarin
%79.7’sinin fizik muayenesinde 6zellik saptanmamustir.
Dokuz Eyliil Universitesi Zehir Damgsma Merkezi’ne
bagvuru yapan hastalarin  %77.9’unda da belirti
goriilmedigi bildirilmistir (2). Israil’den bir ¢alismada da
(14) zehirlenme vakalariin %50.4iinde fizik muayenede
Ozellik saptanmamistir. Hastalardan alinan laboratuvar
tetkikleri, ila¢ alimini takiben erken ve geg gelen vakalar
ile tek ve birden fazla ¢esit ila¢ alan vakalar arasinda
anlamh bir fark gdstermemistir. Bu bulgu, laboratuvar
tetkiklerinin akut zehirlenmeye yaklasimdaki yerini
sorgulayan goriisii  desteklemektedir. Ancak, yine
literatirdeki Ornekler gibi mortalitenin diisiik oldugu
calisma grubunda kaybedilen tek hasta, genel durumu
koti ve bilinei, kapali halde getirilen, ne zaman alindig1
bilinmeyen bdcek ilact zehirlenmesi ile getirilen 38
yaginda bir kadindi. Bu vakanin bagvuruda alinan kan
orneginde kreatinin degeri 4.91 mg/dL saptandigindan,
ayrica ilag zehirlenmesi ile gelen tiim hastalar adli vaka
kabul edildiginden laboratuvar tetkiklerinin bu vakalarda
verimsiz oldugu diisiinilmemelidir. Calismaya aldigimiz
hasta grubunda mortalitenin diisiik olmasi, hastalarin
%70’inin acil servisten taburcu edilmesi ve hastaneye
yatan hastalarin takip kanlarinin degerlendirilmemesi gibi
sebepler laboratuvar tetkiklerinde farklilik olusmamasina
neden olmus olabilir.

Geriye doniik olarak yaptigimiz ¢aligmanin kisitlayici
faktorlerinin basinda tiim benzer dosya taramalarinda
oldugu gibi verileri toplamadaki giicliik yer almaktaydi.
Yilda 275.000’den fazla hastanin bagvuru yaptigi bir acil
serviste kayit islemlerindeki eksiklikler, verilere ulagmaya
calisildiginda daha belirgin olarak hissedilmektedir.
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SONUC tasarimi  ile  planlanacak ¢alismalarla  bilgilerin
Sonu¢ olarak; c¢alismamizda saptanan demografik hasta basinda toplanmasi, hasta &zelliklerinin daha
ozellikler Tirkiye’deki ¢esitli saglik kurumlarindan iyi tanilanmasimmi1 ve saglik hizmetlerinin daha iyi
bildirilen sonuglarla uyumludur. Ileriye déniik c¢aligma planlanmasini saglayacaktir.
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ORIGINAL ARTICLE

National Cancer Screening Program Results; A City Example

Ulusal Kanser Tarama Programi Sonuglary; Bir I Ornegi

Ismail Hakki Tuncez', Nergis Aksoy?, Mehmet Koc!

1- Konya 11 Saghk Miidiirliigii, Konya, Tiirkiye. 2- Konya Sehir Hastanesi, Konya, Tiirkiye.

ABSTRACT

Objective: In our study, it was aimed to evaluate the results of the national cancer screening program carried out
in our country in our province.

Material and Method: The information of individuals who were screened for cancer between 01.09.2018-
01.09.2019 by Cancer Early Diagnosis Screening and Training Centers (CEDSTC) in our city was retrospecti-
vely scanned from cancer records. Fecal occult blood test results for colorectal cancer screening, mammography
results for breast cancer, HPV DNA and Pap-Smear test results for cervical cancer were evaluated.

Results: It was determined that 17.1% of the target population was reached for colorectal cancer screening. It
was determined that 777 test results were positive and 35713 test results were negative. It was determined that
12.8% of the target population was reached within the scope of breast cancer screening program. As a result of
mammography, the rate of those with BIRADS 0 was 9.7%, the ratio of those with BIRADS 1-2 was 87.5%, and
the rate of those with BIRADS 4-5 was 0.9%. Within the scope of cervical cancer screening program, it was de-
termined that 33.5% of the target population was reached. As a result of the test, it was determined that the rate
of positive ones was 4.0% and the rate of negative ones was 95.6%.

Conclusion: It is estimated that country averages have been reached in terms of inclusiveness in the screenings
conducted in our city. However, the efforts of family physicians, other relevant specialists and general practi-
tioners are needed with CEDSTCs in order to reach 70% of the population required for an effective screening.

OZET

Amag: Calismamizda iilkemizde yiiriitiilmekte olan ulusal kanser tarama programi sonuglarimn ilimiz ozelinde
degerlendirilmesi amaglanmistir.

Gereg ve Yontem: [limizde, Kanser Erken Teshis Tarama ve Egitim Merkezleri (KETEM) tarafindan 01.09.2018-
01.09.2019 tarihleri arasinda kanser taramast yapilan bireylerin bilgileri kanser kayitlarindan retrospektif ola-
rak taranmistir. Kolorektal kanser taramasi i¢in gaitada gizli kan testi sonuglari, meme kanseri i¢in mamografi
sonuglar, serviks kanseri igin ise HPV DNA ve Pap-Smear testi sonuglari degerlendirilmistir.

Bulgular: Taranan bir yillik siire icerisinde kolorektal kanser taramast icin hedef niifusun %17,1 ine ulasildig
tespit edildi. 777 test sonucunun pozitif, 35713 test sonucunun negatif oldugu belirlendi. Meme kanseri tarama
programi kapsaminda hedef niifusun %12,8 'ine ulasildigi belirlendi. Mamografi sonucu BIRADS 0 olanlarin
oramnin %9,7, BIRADS 1-2 olanlarin oraninin %87,5, BIRADS 4-5 olanlarin oraninin %0,9 oldugu tespit edild;.
Serviks kanseri tarama programi kapsaminda ise hedef niifusun %33,5 'ine ulasildig: tespit edildi. Test sonucu
pozitif olanlarin oraninin %4,0, negatif olanlarin oramn %95,6 oldugu saptand.

Sonug: Sonug olarak ilimizde yiiriitiilmekte olan kanser taramalarinin kapsayicilik orani iilke ortalamalariyla
benzerdir. Bununla birlikte, etkin bir tarama icin niifusun %70 ine ulasmak gerekmektedir. Bu hedef icin KE-
TEM ler ile birlikte aile hekimlerinin, diger ilgili uzman ve pratisyen hekimlerin gayretine ihtiya¢ duyulmaktadir.

Keywords:

Breast cancer
Cervical cancer
Colorectal cancer

Anahtar Kelimeler:
Meme kanseri
Serviks kanseri
Kolorektal kanser

GIiRiS

Kanser, diinya genelinde oldugu gibi Tiirkiye i¢in de en
ciddi saglik sorunlarindan biridir. Kanser insidansi yillara
gore degerlendirildiginde tim kiiresel istatistiklerde
artis oldugu goriilmektedir (1). Diinya genelinde Sliim
sebeplerinin en sik ikinci nedeni olan kanserin, hizla artis
gostererek gelecek 10 yil iginde birinci siraya yerlesecegi

ongoriilmektedir (2).
Kanser her yonden savasilmast olduk¢a giic bir
hastaliktir. Hastaligin  sikligt diinya genelinde giin

gectikce artmaktadir. Kanser kontroliindeki en onemli
mekanizmanin miimkiin oldugunca hastaliktan korunma
ve yakalananlar i¢in erken asamada teshis oldugu
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ortaya konulmus bir gergektir (3). Hastaligin kontroliinii
saglamak icin; iyi planlanmis, multidisipliner, bilimsel ve
maliyeti diisiik bir program gelistirilmesi gerekmektedir.
Hastaliga sahip olan ve tarama programlart ile erken
evrede yakalanan kisilerin tedavisi ve iyilesmesi hastaligt
ileri evrede olan kisilere gore hem daha basit, hem de daha
az maliyetlidir (2).

Tiirkiye’de kanser taramalari firsat¢i ve toplum taramalart
olarak yiiriitilmektedir. Toplum bazli kanser taramalar1
Kanser Erken Teshis Tarama ve Egitim Merkezlerince
(KETEM) yapilmaktadir. Firsat¢1 olarak yapilan taramalar
ise 2. ve 3. basamak hastanelere basvuran hastalarda
yiriitiilmektedir. KETEM’ler kolorektal, meme ve serviks
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kanserleri i¢in tarama programlari ile erken tani koyarak,
hastalarn hayatlarin1 kurtarmay1 hedeflemektedir. Ulke
genelinde oldukc¢a yayginlasan merkezlerde konu ile ilgili
egitimler almig; hekim, hemsire, ebe, rontgen teknisyeni
gibi calisanlar gorev almaktadir (2).

Kolorektal kanser taramalar:

Diinya Saglik Orgiitii verilerine gore, kolorektal kanserler
diinya genelinde kanserler arasinda en sik goriilen iigiinc,
mortalite bakimindan ise ikinci sirada bulunmaktadir
(1). Kolorektal kanserde prognoz tani anindaki evreyle
yakindan iligkilidir. Caligmalarda kolorektal kanser
tarama ve izleminin mortaliteyi azalttig1 gosterilmistir (2).
Tiirkiye’de kolorektal kanser taramasi, 50 ile 70 arasinda
ki tim erkek ve kadinlarda yiiriitilmektedir. Taramada
gaitada gizli kan testi 2 yilda 1, kolonoskopi ise on yilda
1 yapilmaktadir. 1. Derece akrabalarda kolorektal kanseri
veya polipi (adenommat6z) olan kisilerde ise ayn1 tarama
yontemleri 40 yasinda baglayarak uygulanmaktadir.
Gaitada gizli kan testi sonucu negatif olanlar 2 yil
sonra taramanin tekrari i¢in davet edilirken, pozitif
olanlar kolonun ileri tetkik edilmesi ve kolonoskopi
ile incelenmesi i¢in bir ist merkezlerdeki cerrah ve
gastroenteroloji uzmanlarina yonlendirilmektedir.

Meme kanseri taramalar1

Meme kanseri diinyanin 140 iilkesinde kadinlarda en sik
goriilen kanser tiirlidiir. Diinya genelinde kadinlarda tespit
edilen dort kanserden birisi meme kanseri olup, 100°den
fazla iilkede kadinlarda kanser 6liim sebepleri arasinda
birinci sirada meme kanseri gelmektedir (1). ilerleyici
bir hastalik olan meme kanserinde, erken tani alanlarda
tedavi sanst arttifi igin yasam siiresi uzamaktadir.
Gelismis iilkelerde meme kanseri tanisi erken evrede
konulup tedaviye baslanarak bes yillik sagkalim orani
%90-95 seviyelerine kadar ¢ikmistir (4). Uygulanmakta
olan tarama ydntemleri ile meme kanserlerinin %63,7
sine erken lokalize donemde tani koyulmaktadir. Erken
donemde tan1 alan hastalarda %97,9’luk oranlarda yillik
yasam beklentisi olabilmektedir (5).

Tiirkiye’de meme kanseri taramalart 40-69 yas arasi
kadinlarda 2 yilda bir ¢ekilen mamografi yontemi
ile yiritilmektedir. Ancak mamografinin yaninda,
tarama yapilan kadilara meme muayenesi de yapilarak
etkinligin arttirilmast saglanmaktadir. Ayrica yirmi yas
tizeri kadinlara kendi kendine meme muayenesi hakkinda
bilgilendirmeler yapilarak toplumun biling seviyesi
yiikseltilmektedir. Mamografi sonucunun normal olmasi
durumunda kisi bilgilendirilerek 2 yi1l sonra tekrar
mamografi ¢ekimi i¢in davet edilirken, normal olmayan
veya slipheli bir sonu¢ durumunda ise ileri tetkik ve
ihtiyaca gdre biyopsi i¢in iist merkezlerdeki uzmanlara
yonlendirilmektedir.

Serviks kanseri taramalar1

Kadmnlarda en sik ortaya c¢ikan kanser diinyanin 140
tilkesinde meme kanseri iken, 39 iilkesinde jinekolojik
kanserler, 6zellikle serviks kanseridir (1). Oldukg¢a basarilt
olarak yiiriitiilmekte olan serviks kanser taramalari ile
birgok iilkede hastaligin mortalite ve morbiditesinde %70
civari azalmalar oldugu goriilmektedir (6).

Tiirkiye’de serviks kanser taramasi 30-65 yas arasi
kadinlarda yiiriitilmektedir. 5 yilda bir uygulanan HPV
DNA veya Pap-smear testi ile yapilmaktadir. Pap-smear
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test sonucu normal veya HPV DNA test sonucun negatif
olan kadinlar bes yil sonra tarama tekrart agisindan
cagrilmaktadirlar. HPV DNA testi pozitif olanlarda veya
Pap-smear test sonucunda normal olmayan hiicrelerin
tespit edilmesi durumunda ise serviksin ileri tetkiki igin
kisi iist merkezlerdeki uzmanlara yonlendirilmektedir.
Kanser taramalarinda en kritik amag yiiriitiilen program
neticesinde hedef niifusun %70’ine ulasabilmektir (2).
Ulkemiz heniiz bdyle bir hedefin gerisinde bulunmakla
birlikte kapsayicilik oraninm arttirilmasi igin ¢aba
harcanmaktadir. Calismamizda {ilkemizde yiiriitiilmekte
olan ulusal kanser tarama programi kapsaminda ilimizde
hedef niifusa ulagma oranlart ve tarama sonuglarinin
degerlendirilmesi amaglanmistir.

GEREC VE YONTEM

Retrospektif tanimlayici tipte ki bu caligmada ilimiz
genelinde ki KETEM’lerde 01.09.2018-01.09.2019
tarihleri arasinda 1 yillik siiregte kanser taramasi yapilan
bireyler ¢alismaya dahil edilmistir. Caligmada 6rneklem
alinmamis olup, ilgili donemde kanser taramasi yapilan tiim
bireyler ¢alismanin evrenini olugturmustur. Aragtirmanin
yiiriitiilebilmesi igin Il Saghk Miidiirliigii’niin resmi izni
alinmustir. Veriler kanser kayitlari tizerinden aragtirmacilar
tarafindan retrospektif olarak taranmistir. Kolorektal
kanser taramasi i¢in gaitada gizli kan testi sonuglart, meme
kanseri taramasi i¢in mamografi sonuglari, serviks kanseri
taramasi icin HPV DNA ve Pap-smear testi sonuglar1
degerlendirilmistir.

Taramada kullanilan gaitada gizli kan testi, antikor
kullanilarak gaitada hemoglobin varligin1 gdsteren
immiinokimyasal bir testtir. Sonucun negatif olmasi
ornekte kan bulunmadigi, pozitif olmasi ise digkida
kan bulundugu anlamina gelmektedir. Pozitif sonug
kanser tanis1 anlamina gelmemekle birlikte, kisinin ileri
tetkiklerle degerlendirilmesi gerektigini gdstermektedir
™).

Mamografi sonuglart BIRADS (Breast Imaging Reporting
and Dated System) skorlama sistemi ile degerlendirilmistir.
BIRADS skoru mamografi sonucuna goére meme
kanserlerinde risk diizeyini gosteren bir 6lgektir. BIRADS
simiflandirmasi su sekildedir (8);

BIRADS 0: Eksik degerlendirme. Ek bir goriintiileme
degerlendirmesi ihtiyaci,

BIRADS 1: Normal. Normal aralikla takip,

BIRADS 2: Benign. Normal aralikla takip,

BIRADS 3: Muhtemelen benign. Kisa araliklarla takip,
BIRADS 4: Siipheli anormallik. Biyopsi diisiiniilmeli,
BIRADS 5: Malignite olma olasilig1 ¢cok yiiksek. Biyopsi
veya cerrahi islem yapilmali,

BIRADS 6; Histolojik olarak kanitlanmis malignite.
Kemoterapisonrasikanserevreleme veyadegerlendirilmesi
i¢in goriintiileme yapilmalidir.

HPV DNA testi servikal siiriintii drneklerinin PCR yontemi
ile incelenmesiyle, HPV DNA varliginin ve mevcutsa
tipinin belirlenmesini saglamaktadir. PAP smear testi ise
serviks epitelinden dokiilen hiicrelerin incelenmesine
dayanan sitolojik bir test olup, degerlendirilmesinde
Bethesda raporlama sistemi kullanilmigtir. Bethesda
simiflamasi su sekildedir (9);

Normal,

Selim hiicresel farkliliklar,
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Sekil 1: Kolorektal, meme ve serviks kanseri taramalarinda
hedef niifusa ulasma oranlari

Enfeksiyon ve/veya hiicresel farkliliklar,

Epitel hiicre anomalileri,

Atipik skuamoz hiicreler (ASC)

Onemi belirli olmayan atipik skuamoz hiicre (ASC-US)
Yiksek dereceli lezyonun dislanamadig: atipik skuamoz
lezyon (ASC-H)

Diisiik dereceli skuamoz intraepitelyal lezyon (LGSIL),
Yiiksek dereceli skuamdz intraepitelyal lezyon (HGSIL),
Skuamoz hiicreli karsinom,

Glandiiler hiicre anomalisi,

Atipik glandiiler hiicreler (AGC),

Adenokarsinom.

Veri analizinde tanimlayic istatistik olarak yiizde (%)
dagilim kullanilmistir.

BULGULAR

Taranan bir yillik siire igerisinde kolorektal kanser
taramasi i¢in belirlenen hedef niifusun 213490 kisi oldugu
saptandi. Toplamda 36490 kisiye gaitada gizli kan testi
yapildigt ve hedef niifusun %17,1’ine ulasildig1 tespit
edildi (Tablo 1). 777 (%2,1) test sonucunun pozitif, 35713
(%97,9) test sonucunun negatif oldugu belirlendi (Sekil
1).

Meme kanseri tarama programi kapsaminda ilgili tarihler
icin belirlenen hedef niifus 178175 kisi olarak saptandi.
Toplamda 22881 kisiye mamografi yapildigi ve hedef
niifusun  %12,8’ine ulasildigr belirlendi (Sekil 1).
Mamografi sonucu BIRADS 0 olanlarin oraninin %9,7
(2220), BIRADS 1-2 olanlarin oraninin %87,5 (20015),
BIRADS 4-5 olanlarin oraninin %0,9 (211) oldugu tespit
edildi. 8 kisinin mamografi sonucu ise belirsizdi (Tablo 2).
Serviks kanseri tarama programi kapsaminda toplamda
32782 kisiye HPV DNA testi yapildig1 ve hedef niifus olan
97831 kisinin %33,5’ine ulasildig1 tespit edildi (Sekil 1).
Test sonucu pozitif olanlarin oraninin %4,0 (1352), negatif
olanlarin oranin %95,6 (32782) oldugu saptandi. 149
(%0,4) kisinin test sonucu ise yetersiz materyal nedeniyle
belirsizdi. Test sonucu pozitif olanlarin HPV DNA alt
tiplerine baktigimizda sirasiyla; %25,4’iiniin (358) HPV
tip 16, %13,3’tintin (187) HPV tip 51, %12,6’sinin (177)
HPV tip 31, %8,2’sinin (115) HPV tip 52, %6,6’sinin
(94) HPV tip 18, %33,9’inin (478) ise diger alt tiplerde
oldugu belirlendi. Ayrica yapilan 1352 Pap-Smear testi
sonucunda, 645 (%47,7) servikal sitolojinin “Normal”
oldugu, 365 (%27,0) servikal sitolojinin “Enfeksiyon”,
96 (%7,1) servikal sitolojinin “ASC-US”, 35 (%2,6)
servikal sitolojinin “LGSIL”, 9 (%0,7) servikal sitolojinin
“ASC-H”, 3 (%0,2) servikal sitolojinin “AGC” oldugu
tespit edildi. 199 (%14,7) kisinin test sonucu ise yetersiz
materyal nedeniyle belirsizdi (Tablo 3).
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Tablo 1: Gaitada gizli kan testi ile yapilan tarama sonuglari

n %
Pozitif 777 2,1
Negatif 35713 97,9
Toplam 36490 100

Tablo 2: Mamografi ile yapilan tarama sonuglart

n %
BIRADS 0 2220 9,7
BIRADS 1-2 20015 87,5
BIRADS 4-5 211 0,9
Belirsiz 8 0,1
Toplam 22881 100

Tablo 3: HPV DNA ve Pap-smear testi ile yapilan tarama
sonuglari

n %

HPV DNA Pozitif 1352 4,0
testi Negatif 32782 95,6
Belirsiz 149 0,4

Toplam 34283 100
HPV DNA HPV tip 16 358 25,4
alttipleri — ppy i, 53 187 133
HPV tip 31 177 12,6

HPV tip 52 115 8,2

HPV tip 18 94 6,6
Diger alt tipler 478 33,9

Toplam 1409 100
Pap-smear Normal 645 47,7
testi Enfeksiyon 365 27,0
ASC-US 96 7,1

LGSIL 35 2,6

ASC-H 9 0,7

AGC 3 0,2
Belirsiz 199 14,7

Toplam 1352 100

TARTISMA

Caligmamizda il genelindeki KETEM’ler tarafindan
01.09.2018-01.09.2019 tarihleri arasinda yapilan kanser
tarama sonuglar1 degerlendirilmistir. Saglik Bakanligi’nin
ulusal kanser tarama programi kapsaminda kolorektal,
meme ve serviks kanser taramalari igin ilimizde
ulasilmasi gereken hedef niifuslar 2019 yili igin sirastyla
213490, 178175, 97831 kisidir. Bu kapsamda 1 yillik
siirecte il genelindeki KETEM’lerde kolorektal kanser
taramasinda toplamda 36490 kisiye gaitada gizli kan
testi, meme kanser taramasinda 22881 kisiye mamografi,
serviks kanser taramasinda 32782 kisiye HPV DNA testi
yapilmistir. Kolorektal, meme ve serviks kanseri icin 2.
ve 3. basamakta yapilanlar haric sadece KETEM’ler
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vasitastyla toplum tabanli olarak sirasiyla hedef niifusun
%I17,1, %12,8 ve %33,5’ine ulasilmistir. Tirkiye’de
mevcut firsatgr ve toplum taramalarinda %20-30’luk
kapsayicilik oranina ulasilmaktadir (2). ilimizde 2. ve 3.
basamak saglik kuruluglarinda yapilan firsatgi taramalar
da dahil edildiginde hedef niifusun daha yiiksek oranlarina
ulasildig: bilinmektedir.

Gaitada gizli kan testi kolorektal kanser tarama
programlarinda uzun zamandir yiiksek 6zgiillik degerleri
ile kullanilmaktadir (10). 2015 yilinda Eskisehir’de
gastrointestinal sistemde kanama siiphesi ile poliklinige
bagvuran 101 hastaya yapilan gaitada gizli kan testi
sonuglarinin degerlendirildigi bir ¢alismada katilimcilarin
%11,9’unun test sonucunun pozitif, %88,1’inin test
sonucunun negatif oldugu saptanmistir (7). Bizim
calismamizda ise gaitada gizli kan testi sonuglarinin
%2,1’1nin pozitif, %97,9’unun negatif oldugu belirlenmis
olup, diger calismaya gore pozitif oraninin daha diisiik
olarak saptanmis olmasi asemptomatik kisilerde ve
daha biiyiik bir 6rneklem grubunda yapilmis olmasina

baglanabilir.
Mamografi taramasi, meme kanserinde malignite
acisindan  yiiksek riskli  gruplarin  belirlenmesini

saglayarak mortalite oranlarinda diisiisler saglayan 6nemli
bir yontemdir (11). Meme kanseri taramasit i¢in 2016
ve 2017 yillarinda toplamda 15294 kadina mamografi
yapilan bir ¢aligmada; sonuc¢larin %3,9’nun BIRADS 0,
%95,5’inin BIRADS 1-2, %0,6’s1nin BIRADS 4-5 oldugu
bulunmustur (12). istanbul’da 3758 katilimciyla yapilan
meme kanseri tarama sonug¢lariin arastirildigi baska bir
calismada, mamografi sonuglarinin %75,9’nun BIRADS
1-2, %18,4’lintin BIRADS 0, %0,5’inin BIRADS 4 ve 5
oldugu saptanmistir (13). Bu calismada ise mamografi
sonucu BIRADS 0 olanlarin oranmin %9,7, BIRADS
1-2 olanlarin oraninin %87,5, BIRADS 4-5 olanlarin
oraninin  %0,9 oldugu tespit edilmis olup, bulgular
ozellikle malignite riskinin yiiksek oldugu BIRADS 4-5
saptama oranlar1 agisindan diger ¢aligmalarin sonuglart ile
benzerlik gostermektedir.

Diinya genelinde 6nemli bir saglik problemi durumunda
olan Human Papilloma Viriis’lerin (HPV) belli alt
gruplarinin serviks kanseri olugma riskini ciddi diizeyde
artirdig1 bilinmektedir. Serviks kanserinin erken teshis ve
tedavisinde HPV enfeksiyonunun mevcut olup olmadigi

ve varsa etken olan alt tipin belirlenmesi biiyliik énem
tagimaktadir (14). 2015 ile 2017 yillar1 arasinda bir
hastanede poliklinige basvuran hastalarda yapilan HPV
DNA genotip degerlendirmesinde en sik rastlanan tipler
HPV tip 16, 18 ve 31 olarak saptanmistir (15). Yine 287
katilimer ile yapilan baska bir ¢aligmada en sik rastlanan
HPV tipinin HPV tip 16 oldugu belirlenmistir (16).
Benzer sekilde bu g¢alismada da en sik rastlanan HPV
tipinin HPV tip 16 oldugu ve bunu sirasiyla HPV tip 51,
31,52, 18’in takip ettigi tespit edilmistir. Amerika Birlesik
Devletleri’nde gergeklestirilen bir arastirmada yapilan
Pap-smear testi sonucunda olgularin %3,3’tinde “ASC-
US”, %1,2’sinde “LSIL”, %0,3’tinde “HSIL”, %0,2’sinde
“AGUS” olmak iizere toplamda %5,5’inde anormal
sitolojiye rastlanmistir (17). Tiirkiye’de yapilan ¢esitli
aragtirmalarda ise %2,3-%5,3 arasinda degisen anormal
Pap-smear testi sonuglarinin oldugu bulunmus olup,
bunlarin %1,9-%4,2’sinin  “AS-CUS”, %0,3-%0,8’inin
“LSIL”, %0,2-%0,5’inin “AGC”, %0,1-0,2’inin “HSIL”
oldugu belirlenmistir (18). Bizim ¢alismamizda ise Pap-
smear testi sonuglarinin %7,1’inin “ASC-US”, %2,6’smin
“LGSIL”, %0,7’sinin “ASC-H”, %0,2’sinin “AGC”
oldugu saptanmis olup, toplamda sonuglarin %10,6’sinin
anormal sitolojide oldugu belirlenmistir. Calismamizda
katilimcilara dncelikle HPV DNA testi yapilip test sonucu
pozitif olanlara Pap-smear testinin yapilmis olmas: diger
caligmalara oranla daha yiiksek olarak bulunan anormal
sitoloji oranini agiklayabilir.

SONUC

Uygun ve etkin programlarla taranan kanserlerin
prevalans ve mortalite oranlarinin azalmasi saglanmakta,
ayrica olusacak maliyetler de diisiiriilebilmektedir.
Tarama programinin etkinligi hedef kitleye ulagsma
oram ile yakindan iliskilidir. ilimizde yiiriitilmekte
olan meme, kolorektal ve serviks kanseri taramalarinda
hedef kitleye ulagsma oranlarinin iilke geneline yakin
oldugu gorilmektedir. Bununla birlikte etkin bir tarama
icin gerekli olan popiilasyonun %70’ine ulagma hedefi
icin KETEM’ler ile birlikte aile hekimlerinin, diger
ilgili uzman ve pratisyen hekimlerin gayretine ihtiyac
duyulmaktadir. Ayrica kamu spotlari ile halkin kanser
taramalarinin 6nemi hakkinda bilincinin yiikseltilmesi
ve tesvik edici faaliyetlerle taramalara olan talebin
arttirilmasi gerekmektedir.

Cikar Catismasi: Yazarlar ¢ikar ¢atismasi olmadigini beyan eder.
Etik: Calisma Konya Il Saglik Miidiirliigii’niin 07.07.2020 tarih ve 86737044-806,01.03 say1l1 izni ile yapilmistr.
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ORIGINAL ARTICLE

Diagnostic Contribution of Gradient T2*-Weighted Magnetic
Resonance Imaging in Cranial Lesions

Kraniyal Lezyonlarda Gradient T2*- Agirlikli Manyetik Rezonans Goriintillemenin Tanisal Katkis:

Nurdan Gocgun, Turkan Ikizceli

Saglik Bilimleri Universitesi, Istanbul Haseki Egitim ve Aragtirma Hastanesi, Radyoloji Klinigi, Istanbul, Tiirkiye.

ABSTRACT

Objective: “Gradient recalled echo” sequences on magnetic resonance imaging (MRI) play an important role in
detecting micro bleeding that cannot be seen by other imaging methods. In this study, we aimed to show that the
contribution of gradient T2*-weighted sequence in other diseases except for hemorrhage to diagnosis.

Materials and Methods: Forty-seven patients who underwent diagnostic cranial MRI with gradient T2*-weigh-
ted sequence in addition to their standard sequences between January 2018 and December 2019 were included
in the study retrospectively. Lesions were classified into three groups according to etiological reasons; vascular,
mass, and others. Lesion localization, numbers, sizes, intensities, post-contrast information, and the presence of
blooming artifacts were evaluated.

Results: The age range of 47 patients (33 men and 14 women) was 27-93, the mean age was 58.32+16.67. 33
(70%) of the cases were due to vascular causes, 6 of them were in the mass (13%) and 8 of them were in the
“other” (17%) group. Vascular lesions included hypertensive and amyloid microangiopathy, cerebrovascular
events, hemorrhage, venous thrombosis, vascular malformations, vascular malformation-hemorrhage. Three of
the masses were hemorrhagic metastasis, others were calcific meningioma, oligoastrocytoma, hemangioblasto-
ma. In the ‘Others’ group, there were infections (tuberculosis, toxoplasma), stroke (laminar necrosis, calcifica-
tion), pituitary apoplexy, FAHR syndrome, metachromatic leukodystrophy, and substance accumulation due to
nephrotoxicity. Gradient T2 * sequence findings were contributed to the diagnosis.

Conclusion: Besides its known value in Gradient T2*-weighted imaging in vascular diseases, it also contributes
to the diagnosis of non-vascular central nervous system diseases.

OZET

Amag: Manyetik rezonans goriintiilemede sekanslarindan “gradient recalled echo” diger goriintiileme metot-
laryla goriilemeyen mikro kanamalarin ortaya konmasinda onemli rol oynamaktadirlar. Bu ¢calismada kanama
harici diger hastalarda gradient T2*-agirlikli sekansin taniya katkist sunuldu.

Gereg ve Yontemler: Ocak 2018- Aralik 2019 tarihleri arasinda tanisal amagh kraniyal manyetik rezonans go-
riintiileme yapilmis ve standart sekanslarina ek olarak gradient T2* i¢eren goriintiilemeleri olan 47 hasta geriye
doniik olarak ¢alismaya dahil edildi. Lezyonlar etiyolojik nedenlerine gore ii¢ grup altinda siniflandy; vaskii-
ler; kitle ve diger nedenler. Lezyonlarin gradient sekanstaki lokalizasyonlari, sayilari, boyutlari, intensiteleri,
post-kontrast bilgileri ve blooming artefaktinin varligi degerlendirildi.

Bulgular: 33 i erkek, 145i kadin 47 olgunun yas araligi 27-93ydi, ortalama yas 58.32+16.67. Olgulardan
33'ii (%70) vaskiiler nedenli, 6 51 kitle (%13) ve 8’i “diger” (%17) grubundaydi. Vaskiiler lezyonlar arasinda
hipertansif ve amiloid mikroanjiopati, serebrovaskiiler olay, kanama, venéz tromboz, vaskiiler malformasyon,
vaskiiler malformasyon-kanama yer almaktaydi. Kitlelerin 3'ii hemorajik metastaz, digerleri kalsifik menenjiom,
oligoastrositom, hemanjioblastomdu. ‘Diger’ grubunda ise enfeksiyon (tiiberkiiloz granulomlari, toksoplazma),
inme taklitgisi (laminar nekroz, kalsifikasyon), hipofiz apopleksisi, FAHR sendromu ve metakromatik l6kodistrofi,
nefrotoksisiteye bagh madde birikimi vardl. Gradient T2* sekans bulgulari olgulara tani koydurucu veya taniyi
giiclendirici etkisi olmugtur.

Sonug: Gradient T2*-Agrlikl goriintiileme vaskiiler hastaliklardaki bilinen degeri yaninda non-vaskiiler santral
sinir sistemi hastaliklarinda da taniyi giiclendirmektedir.
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Gradient T2*-Weighted imaging
Cranial lesions

Neuroradiology
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Gradient T2*-Agirlikli goriintiileme
Kraniyal lezyonlar

Néroradyoloji

GIRiS

Manyetik Rezonans  goriintilemede (MRG) ana
goriintiileme sekanslarindan biri olan olan “gradient
recalled echo” (GRE) hem akut hem de kronik kanamalar1
hipointens sinyalsiz alanlar olarak gdstermekte olup
diger goriintiileme metotlartyla goriilemeyen mikro
kanamalarin ortaya konmasinda énemlidir. GRE sekans
aslinda T2*-agirlikli MRG olup (GRE T2* AG), dokudaki
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deoksihemoglobin, methemoglobin, hemosiderin gibi
kan triinleri, kalsiyum, metalik cisimler, yag ve hava
intensitelerini ayiran, standart MRG sekanslarina
yardimcr 6nemli bir sekanstir (1). Turbo spin-eko
goriintiilemede  manyetik alan  inhomojenitelerinin
goriintiide sinyal kaybma yol actigi farkedildiginde
‘susceptibility’ olmaktadir. ‘Susceptibility’ bir maddenin
eksternal bir manyetik alana konuldugunda meydana
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getirdigi manyetik yanittir. Daha Onceleri goriintilyi
bozdugu i¢in engellenmeye c¢alisilan  manyetik
inhomojenite artefakti olarak da adlandirilan bu 6zelligin
dokular1 ayirt etmede 6nemli bir bilgi oldugu sonucuna
1997 yillarinda ulasildi (2). Gradient sekanslar spin-eko
goriintiilemedeki bu artefakti azaltmak igin gelistirilmistir.
T2* AG’de gradient sekansta manyetik inhomojenite
makroskopik ya da mikroskobik diizeyde bozulabilir.
Makroskopik diizeyde bozanlar kiigiik-orta biiytikliikteki
damarlardaki deoksihemoglobin, hava-doku interfazlari,
metalik implantlar; mikroskobik diizeyde bozanlar ise
paramanyetik kontrast maddeler, kan triinleri ve demir
depozitleridir (3). Bunlar manyetik alanda uyarildiginda
‘susceptibilty’ katsayilarina gore zemini distorsiyone
ederler ve diger dokulardan ayrigarak belirgin hipointens
ya da artefakt seklinde imaj olusturarak MRG’de
zemin dokulardan ayrilarak én plana ¢ikarlar. Ozellikle
Intrakraniyal kanama gibi serebrovaskiiler hastaliklarda
degerli olmakla birlikte daha nadir goriilen olgularin
tanilarina da yardimei olabilmektedir. Akut ve subakut
kanama {iriinii deoksi-hemoglobin ve eski, kanama sekeli
hemosiderin bunlardan bazilaridir.

GRE T2* AG, nororadyolojik goriintiilemede serebral
kanama, arteriovenéz  malformasyon, kavernom,
intratimoral kanama, diffiiz aksonal hasarlanmadaki
mikrokanamalar,siiperfisiyalsiderozis,eskiintraventrikiiler
kanama, tromboze anevrizma, kalsifikasyon tespitinde
kullanildigit ~ gibi  vestibiller =~ gvannom-menenjiom
aymriminda, hipofiz adenomunda intratiméral kanama
tespiti i¢in de kullamilmistir (3-5). Literatiirde ayrica
orta serebral arter (MCA) trombozlarim1 gostermekte ve
oklude damarda genislemis hipointens dolum defekti
‘MCA susceptibility’ igareti olarak adlandirilmaktadir.
Bu isaret internal karotid arter (ICA), MCA trombotik
okliizyonlarinda %83 duyarlilik, %100 6zgiilliik olarak
bulunmustur (6). Batin ve kas iskelet goriintiilemede ise
cesitli lezyonlardaki kanamayi, vaskiiler lezyonlardaki
fleboliti, hemofilik artropatide eklem mesafesindeki ve
sinoviyal ylizeylerdeki hemosiderin depositlerini de tespit
etmede kullanilmaktadir (7).

Bu ¢alismada kanama harici diger hastalarda GRE T2*
AG sekansin tantya olan katkisint sunmay1 amagladik.
GEREC VE YONTEMLER

Hasta Secimi: Calisma i¢in onay Saglik Bilimleri
Universitesi, Istanbul Haseki Egitim ve Arastirma
Hastanesi etik kurulundan alindi (2021-59). Hastalarin
¢cekim Oncesinde Dbilgilendirilmis onamlar1  alind.
Hastanemizde Ocak 2018- Aralik 2019 tarihleri arasinda
tanisal amagli kraniyal MRG yapilmis ve standart T1, T2,
Fluid Attenuated Inversion Recovery (FLAIR), difiizyon
agirlikli goriintiileme (DAG) sekanslarina ek olarak
GRE T2*AG igeren goriintiilemeleri olan 47 hasta geriye
doniik olarak ¢aligmaya dahil edildi. MRG fobisi olanlar,
radyolojik goriintiilemesi olup GRE T2* AG’nin eksik
oldugu vakalar, cesitli nedenlere bagl artefakt yiiziinden
incelenmesi suboptimal olanlar ¢aligmaya dahil edilmedi.
Norolojik muayenesinde ya da kontrastsiz beyin
tomografisinde  (BT)  patoloji  saptanmuis, ileri
goriintiilemeye ihtiyag duyulan hastalar radyoloji
boliimiimiize kraniyal MRG ¢ekimi i¢in yonlendirildi
Kanama, serebrovaskiiler hadise, kitle on tanisi olan
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vakalarda rutin standart kontrastli ve kontrastsiz sekanslara
GRE T2* AG ¢ekimi ilave edildi.

Cekim Protokolii: BT goriintiileri 64-kesit BT (PHILIPS
Brillance, Nederland) cihazinda elde olundu. Cekim
parametreleri; kolimasyon, 16x1.5 mm; tiip akimi, 150
mA; tiip potansiyeli, 120 kVp; portal donme siiresi, 0.5s;
adim degeri, 0,93 olarak belirlendi. Tiim goriintiiler, 1
mm’lik bir goriintii kalinligi olan 512x512 piksellik bir
goriintii matrisi ile yeniden olusturuldu.

MRG goriintiileri, 1.5T MR cihazinda (PHILIPS
ACHIEVA) ile elde olundu. Kraniyal MRG’de standart
olarak Smm kesit kalinliginda aksiyal T1, T2, FLAIR,
DAG, ADC, sagital ve koronal T2 sekanslari alindi.
PHILIPS cihazindaki parametreler; T1AG’de TE/TR:
7/2700 msn, matriks 256x192, gap 1mm, neks:2, flip
angle (FA):160, kesit sayis1 26. Yag baskili T2AG’de
TE/TR89/6077msn, matriks 256x192, neks:2, FA:160,
kesit sayist 26; FLAIR’da TE/TR:110/10000 msn, TI
2500 msn, matriks 256x192, FA:160, kesit sayist 26;
DAG’de (b=0-1000 s/mm?2); ADC haritalar1 diffiizyon
b degerleri ilizerinden otomatik olarak ¢ikarilmistir.
Koronal T2AG’de TE/TR;110/7635msn, 4mm Kesit
kalinligi, kesit sayist 32, neksl, FA:160, gaplmm,;
sagital T2AG’de TE/TR:110/4776 msn, gaplmm, FA:
160, matriks256x192, neks2, kesit kalinligt 4mm, kesit
sayis1 25 ¢ekim parametrelerimizdi. Kontrastli istemlerde
standart sekanslardan sonra 0.2ml/kg miktarinda, 0,5ml/
sn hizla yapilan intravaskiiler kontrast madde enjeksiyonu
sonrasinda aksiyal ve sagital T1AG sekanslar alind1.
GRE T2*AG ¢ekimlerimizde ¢ekim parametreleri; TR/
TE:10/550, FA: 15, neksl, gap 0, kesit sayist 24 olarak
belirlendi. GRE T2* AG eklenen olgularin ¢ekim siiresi
rutin ¢ekim siiresine gore yaklasik 1 dakika uzamis oldu.
Goriintii Analizi: Olgularin cinsiyet, yas, kimlik numarasi
gibi demografik bilgileri kaydedildi. Lezyonlar etyolojik
nedenlerine gore li¢ grup altinda siniflandi; vaskiiler
nedenler, kitle ve diger nedenler.

BT igin hiperdens, hipodens, izodens ve heterojen dansite
kullanilirken MRG i¢in sinyal intensiteleri beyin korteks
sinyal intensitesi ile karsilastirilarak hiperintens, izointens,
hipointens ve heterojen intensite seklinde degerlendirildi.
Heterojen sinyal grubu da hiper-hipo, hiper-izo, hipo-izo,
hipo-izo-hiper alt gruplarina ayrilda.

Konvansiyonel = MRG  sekanslarinda;  lezyonlarin
lokalizasyonlar1, sayilari, boyutlari, intensiteleri, post-
kontrast bilgileri ve GRE T2* AG’ye ait blooming
artefaktinin varligi degerlendirildi.

Lezyon lokalizasyonlar1  supratentoriyal — ve/veya
infratentoriyal, supratentoriyal-infratentoriyal-beyin sapi,
hipofiz ve intraventrikiiler olarak siiflandirild.

Lezyon sayilarn degerlendirildiginde, lezyonlar tek veya
2’den fazla ise multipl olarak degerlendirildi. Metastaz
oldugu bilinen olgularda 3 lezyondan fazlasi multipl
olarak kabul edildi.

Lezyon boyutlar1 igin, en bilylik lezyonun en genis
yerinden ¢ap1 6l¢iildii. Cap dlgliimii yapilamayan, kontur
olusturmayan lezyonlar diffiiz olarak adlandirildi.
Istatistiksel Analiz: Tiim istatistiksel caliymalar SPSS
Windows, Siiriim 14.0 (SPSS Inc., Chicago, IL, ABD)
kullanilarak yapildi. Sonuglar ortalama + standart sapma
(SD) olarak ifade edildi. Her hastaliga ait gruplar i¢i olgu
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Resim 1: 64 yasinda, bas agrisi, kollarda uyusukluk sikayeti olan erkek hasta (A) aksiyal T2 agirlikli goriintiileme, (B) aksiyal T1
agirlikli goriintiileme, (C) gradient T2*-agirlikli sekansta sag perirolantik, subaraknoid hipointens olarak izlenmektedir.

sayisinin azligindan dolay: istatistiksel analiz ytizde (%)
ve say1 (n) olarak verilmistir.

BULGULAR

33’si erkek, 14’si kadin 47 olgunun yas aralig1 27-93ydi,
ortalama yas 58.32 +16.67. Olgulardan 33’ (%70)
vaskiiler nedenli, 6’s1 kitle (%13) ve 8’1 “diger” (%17)
grubundayd (Tablo 1).

Vaskiiler lezyonlar arasinda hipertansif ve amiloid
mikroanjiopati, serebrovaskiiler olay, kanama, venoz
tromboz (Resim 1), vaskiiler malformasyon, vaskiiler
malformasyon-kanama yer almaktaydi (Resim 2).
Kitlelerin 3’ hemorajik metastaz (%50) (Resim
3), digerleri kalsifik menenjiom, oligoastrositom,
hemanjioblastomdu. ‘Diger’ grubunda ise enfeksiyon
(tiiberkiiloz granulomlari, toksoplazma), inme taklitgisi
(laminar nekroz, kalsifikasyon), hipofiz apopleksisi, FAHR
sendromu ve metakromatik 16kodistrofi, nefrotoksisiteye
bagli madde birikimi vardi (Tablo 1).

BT Bulgulari; Lezyonlar 28 olguda hiper, 2’sinde izodens,
12’iinde heterojen dansitede, (9’sinda hiper-hipo, 3’inde
hiper-izo), 5’inde hipodensti (Tablo 2).

Standart MRG Bulgulari: TIAG 8 lezyon hipointens
izlenirken, 17°si hiper, 8’i izo, 2’si izo-hipo, 3’ii hipo-
hiperintensti. T2AG’de lezyonlarin 15’1 hipointensti, 13’si
hiperintens, 6’s1 izointens, 13 heterojen (11’u hipo-hiper,
I’hiper-izointens, 1’1 hipo-izo-hiper) intensitedeydi.
DAG, B0 degerlerinde lezyonlarin 31’u hipointens, 5’i
hiperintens, 2’si izointens, 8 heterojen (7’si hipo-hiper, 1’i
hiper-izo) intensitedeydi. Hipofiz lokalizasyondaki lezyon
ise artefakt nedeniyle degerlendirilemedi. 27 lezyon i¢in
kontrastli ¢cekim yapilirken, 4 ¢epersel, 7 heterojen, 1
giral, 2 leptomeningeal, 1 ¢epersel ve nodiiler, 3 dolum
defekti seklinde kontrastlanirken, 9’u kontrast tutmamugtir
(Tablo 2).

GRE T2*AG Bulgulari; Lezyonlar GRE T2* AG’de 2
izointens, 33 hipointens, 12 heterojenintens (7 hiper-hipo,
4 izo-hipo, 1 hipo-izo-hiperintens) olarak degerlendirildi
(Tablo 2). 12 olguda GRE T2* AG zemin distorsiyonunu
gosteren blooming artefakti mevcuttu. Bunlarin c¢ogu
kavernom olgulariydi. Hemorajik kortikal enfarkt, genis
lobar hematom, metastaz, hemorajik venoz enfarkt gibi
vakalarda da nadiren mevcuttu.

Lezyonlar sayilart; standart MRG’de 29 tek, 15 multipl;
GRE T2* AG’de ise 21 tek, 24 multipl olarak saptanirken;
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Tabloe 1: Hasta demografik bulgular1 ve etyoloji

Hastalar m) (%)
Yas 58.32 +£16.67
Cinsiyet
Erkek 33 70
Kadin 14 30
Etyoloji
Vaskiiler 33 70
Kanama 12
Serebrovaskiiler olay 8
Vaskiiler malformasyon 6
Vendz tromboz 4
Vaskiiler malformasyon 1
kanama
Hipertansif
mikroanjiyopati
Amiloid mikroanjiyopati 1
Kitle 6 13
Hemorajik metastaz 3
Kalsifik menenjiyom |
Oligoastrositom 1
Hemanjioblastom 1
Diger 8 17
Enfeksiyon 2
Inme taklitcisi 2
Hipofiz apopleksisi 1
FAHR sendromu 1
Metakromatik 16kodistrofi |
Madde birikimi 1

FAHR: Ailesel Kraniyal Hiperkalsinozis

3 lezyon standart MRG’de, 2 lezyon ise GRE T2* AG’de
degerlendirlemedi. Standart MRG’de saptanamayip GRE
T2* AG’de belirgin olarak izlenen vakalar sunlardi;
konvansiyonel anjiografide degerlendirlebilen kortikal
vendz tromboza sekonder olusan verteks diizeyindeki
fokal subaraknoid kanama (SAK), tekrarlayan talamik
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Tablo 2: BT, MRG ve GRE T2* AG Bulgulari

BT MRG GRE T2* AG
T1AG T2AG DAG
n % n % n % n % n %
Hiper 28 60 18 38 13 28 5 11 0 0
izo 2 4 8 17 6 13 2 4 2 4
Hipo 5 10 8 17 15 32 31 67 33 70
Heterojen 12 26 12 28 13 27 8 18 12 26
Hiper-hipo 9 0 0 0 11 0 7 0 7 0
Hiper-izo 3 0 0 0 1 0 1 0 0 0
Hipo-izo 0 0 0 0 0 0 0 0 4 0
Hiper-hiper 0 0 0 0 0 0 0 0 0 0
Hipo-izo-hiper 0 0 0 0 1 0 0 0 1 0
Toplam 47 100 47 100 47 100 46 100 47 100

BT: Bilgisayarl Tomografi, MRG: Manyetik Rezonans Goriintiileme, DAG: Difiizyon Agirivkli Goriintiileme, TIAG: T1 Agwrhikly Goriintiileme,
T2AG: T2 Agirlikli Goriintiileme, GRE T2*AG: Gradient T2*Agirlikli Goriintiileme

Resim 2: 50 yasinda basagrisi sikayeti olan erkek hasta
(A) kavernomla uyumlu birkag adet lezyon, (B) multipl
kavernomatozis (oklar).

Tablo 3: Lezyonlarin standart MRG ve GRE T2* AG
dagilimlari

MRG GRE T2* AG

n % n %
Lokalizasyon
Supratentoriyal 33 70 27 60
Infratentoriyal 2 5 2 4
Supratentroriyal- 7 15 6 13
infratentoriyal
Supratentoriyal- 1 2 3 7
infratentoriyal-
beyin sap1
Supratentoriyal- 0 0 3 7
beyin sapi
Intraventrikiiler 3 6 3
Hipofiz 1 2 |
Say1
Tek 29 62 21 45
Multiple 15 32 24 51
Lezyon yok 3 6 2 4
RG:Manyetik Rezonans Gortntilleme, GRE T2*AG: Gradient T2*A-

girlikli Goriintlileme
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Resim 3: 80 yasinda bilinen Akciger kanseri tanili, basg
agrisi sikayeti olan erkek hasta (A) sag akcigerde kitlesel
lezyon, (B) FLAIR sekansta periventrikiiler tek lezyon,
(C) Gradient T2* sekansta lezyonlar.

lakiiner enfarktda posterior cerebellar arter (PCA)
limenindeki kalsifik plak, kisa siireli agizda kayma ve
istemsiz hareketleri olan olguda internal kapsiilde fokal
hemorajik lakiiner enfarkt. GRE T2* AG ve konvansiyonel
sekanslardaki  lezyon sayilar1  karsilastirildiginda;
kavernom, mikroanjiopati, hemorajik metastaz saptamada
GRE T2* AG daha iistiindii.

Lezyonlarin lokalizasyonlari; 33 tanesinde supratentoriyal,
I’i infratentoriyal, 7’si supra ve infratentoriyalde, 1’i
supra-infratentoriyalde ve beyin sapinda, 1’1 hipofizde,
3’1 intraventrikiilerdi (Tablo 3). 12 hastada GRE T2*
AG ek lokalizasyon bilgileri vermekte olup, olgular
mikroanjiopati, mikrokanama, siniis trombozu, arteriyel
kalsifik plak, subaraknoid kanama, hemorajik kortikal
enfarkt ile iligkiliydi. Metakromatik 16kodistrofi ve
laminer nekrozda lokalizasyon bilgisi lezyon alani GRE
T2* AG’de izointens oldugu i¢in degerlendirilemedi. Bu
olgularda standart MRG lezyon saptamada daha iistiin
olmasina ragmen GRE T2* AG’de kan iirlinlerinin ve
madde birikimlerinin olmamasi tanty1 desteklemistir.
TARTISMA

GRE T2*AG nérovaskiiler hastaliklarda taniy: iki sekilde
giiclendirir; ya vaskiiler lezyonlarda hastanin aktif
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sikayetiyle uyumlu lokalizasyon disinda da kronik kanama
riinlerini gosterir ya da standart MRG sekanslarinda
izlenmeyen sayida lezyonun varligimmi ortaya koyar.
Tanisal degeri disinda 6zellikle iskemik inmede GRE T2*
AG’deki mikro-kanamalarin ¢oklugu antikoagulan ve/
veya antiagregan tedaviyle ortaya cikabilecek sekonder
major kanamalar1 ongorebilir. Mikroanjiopatiler BT de
goriilmezken, MRG’de standart spin eko sekanslarinda
fark edilmeyecek kadar silik olabilir veya gerekenden
daha az sayida goriilebilir. GRE T2*AG’de ise ¢ok sayida
ve lokalizasyonuna gore tanisalligi olan 5 mm’den kiigiik,
yaygin hipointensiteler olarak kargimiza ¢ikmaktadir
(8). Calismamizda kraniyal BT’de hi¢ saptanmayan
mikrokanamalar  standart MRG’de frontoparietal,
talamus ve bazal ganglionlarda izlenirken; GRE T2*
AG’de frontoparietotemporal, beyin sapt ve sercbellar
lokalizasyonlarda da mevcuttu. Mikroanjiopatilerin
varligt GRE T2* AG’nin kan elemanlarina olan yiiksek
duyarliliginin neticesinde ortaya konulmaktadir. Santralde,
bazal ganglionlarda ve beyin sapi, serebellar nukleuslarda
olmas1 hipertansif etyolojiyi 6n plana ¢ikarmaktadir.
Kronik hipertansiyona sekonder bazen subklinik sessiz
seyreden intraparankimal derin penetran arterlerde
intimal hiperplaziyi ve hyalinozisi gostermektedir (9).
Beyin parankiminde beyaz-gri cevher bileskesinde ve
vertekse meyilli olmast demans bulgulari eslik etmezken
bile amiloid anjiopatiyi gosterebilir. Kii¢lik-orta damar
duvarlarinda fibrinoid nekroz ve vaskiiler kirilganlik
neticesinde meydana gelmektedir (10). Dolayisiyla
mikroanjiopatilerin tanisinda ve tedavisinde GRE T2*
AG c¢ok 6nemli bir sekanstir ve mutlaka kanama, inme
hastalarinda  degerlendirilmelidir. Travma  gegiren,
es zamanli demansiyel norolojik bulgulart olan bir
olgumuzda BT’de verteksde hiperdens olarak izlenen
kanamalarin amiloid mikroanjiopati mi yoksa travmatik
hemorajiler mi oldugunu degerlendirmek amac¢li GRE
T2* AG goriintilemesi yapildi. Superior temporalde
ve temporal pollerde BT de gozden kacan kanamalarin
GRE T2* AG’de yiiksek duyarlilikla goriilmesi iizerine
travmaya bagli oldugu sonucuna varildi ve gereksiz tedavi
yapilmadi.

Serebrovaskiiler olay tanili olgularimizda; konjuge bakis
felciyle prezente olan klinigini sadece GRE T2* AG’de
secebildigimiz mezensefalondaki, agizda kayma ve kolda
giicsiizliik oykiili hastada internal kapsiildeki hemorajik
lakiiner enfarktla taniy1 kuvvetlendirdik. Serebro vaskiiler
olay (SVO) klinigi ile gelen, BT’ de kortikal hipodens,
hafif ekspansil lezyonun siipheli hematom, kitle igine
kanama oOntanilartyla, MR spektroskopili isteminin de
isaretlendigi bir olgumuzun standart MRG’sinde lezyon
T1AG hipo, T2AG heterojen hipointens izlenirken GRE
T2* AG’de korteks boyunca abondan kanamali hemorajik
enfarktt diisiindiiren blooming artefaktinin goriilmesi
ayirici tanida yardimer oldu.

Lobar hematomlu bir olgumuzda standart MRG’de bilinen
hematomu izlenirken; sadece GRE T2* AG’de bazal
ganglionlarda goriilen eslik¢i mikrokanamalar hipertansif
etyolojiyi destekledi.

Intraventrikiiler ~ kanamali  olgularimizda  standart
sekanslara ek olarak parankimal hemorajinin GRE T2*
AG’de eslik etmemesi olasi intraventrikiiler vaskiiler
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malformasyonun ve anevrizmanin diglanmasi gerekliligini
ortaya koymustur ve bu hastalara BT anjiografi gibi ek
tetkiklerin yapilmasi gerektigini diigiindiirdii (11).

Vendz trombozlu olgularda akut donemde T1AG hipo-
izointens, T2AG hiperintens oldugu i¢in saptanmast zor
lezyonlardir. GRE T2* AG’de akut tromboze siniisler ve
kortikal venoéz damarlar belirgin hipointens goriindiigii
icin tanida kolaylik saglamaktadir. Bizim olgularimizda
da GRE T2* AG taniy1 kolaylastird: (12).

Vaskiiler malformasyonlar ise elastik liflerden ve kas
tabakasindan yoksun sikica paketlenmis farkli c¢apta
vendz vaskiiler yapilar olup %75 oraninda otozomal
dominant gecisli ailesel multipl kavernomatozis
sendromu birlikteligi bildirilmektedir (13). Vaskiiler
malformasyonlar asemptomatik olabilecegi gibi fatal
hemorajik komplikasyonlar1 da ortaya g¢ikabilmektedir.
Sporadik ya da ailesel olusunun tespiti 6nemlidir ¢iinkii
genetik yatkinlik varsa aile fertlerinin diger iiyelerinin
de olas1 komplikasyonlar agisindan MRG ile taranmasi
gerekmektedir (14). Olgularimizdan bir tanesinde ailesel
gecis genetik testlerle verifiye edildi. Literatiirlii uyumlu
olarak standart MRG’ye gore GRE T2* AG ile daha fazla
lokalizasyon ve sayida vaskiiler malformasyon tespit ettik
(15). Bazi vaskiiler malformasyonlar standart MRG’de
izlenmezken GRE T2* AG’de sadece mikrokanama
odag1 seklinde fokiisler olarak prezente oldular. Travma
oykiili, BT’sinde subdural hemorajisi izlenen 56
yasindaki erkek diger bir olgumuzda ise siipheli hematom,
kanamali kavernom oOn tanilariyla cektigimiz standart
kraniyal MRG’de hematoma benzer spontan T1AG
hiperintens tek lezyonunun yaninda GRE T2* AG’de
multipl kavernomlarinin tespiti tanida temporal kanayan
kavernoma sekonder hastanin travmaya maruz kaldigi
tanisini kuvvetlendirdi.

Hemorajik  metastazlarda, hemanjioblastomda ve
oligoastrositomda GRE T2* AG literatiirde taniy1
desteklemektedir (16,17). Beyin metastazlarinda cerrahi,
radyoterapi ve medikal tedavi secenckleri mevcuttur.
Bu tedavi segenekleri metastaz biiyiikliigline ve sayisina
gore degigsmektedir. Dolayisiyla sayica iicten fazla
oldugunun tespiti tedavi segenegi agisindan Onemlidir
(18). Beyin metastazlarinin tespiti i¢in Kontrastli MRG
esas inceleme yontemidir. Hemorajik metastazlarin
varligini tespit etmek, primerinin tanisinda 6nemlidir (19).
Metastaz olgularimizda GRE T2* AG’de standart MRG
sekanslarindan daha ¢ok hemorajik natiirde metastatik
kitle saptadik. Olgularimizda GRE T2* AG’deki kitle
sayist ve lokalizasyonu kontrastli seriler ile ayniydi.
Ancak GRE T2* AG’deki blooming artefakti lezyon say1
ve lokalizasyonlarmin tespitini kolaylastirarak tanida
faydali oldu.

Hemanjioblastomlar santral sinir sisteminin nadir
tiimorlerinden olup sporadik ya da Von Hippel Lindau
Sendromu’yla birlikte goriilebilirler. Radyolojik olarak
serebellar hemisferde veya vermiste lokalize, kistik
kitle ve kontrastlanan mural nodul seklinde prezante
olurlar. Bizim olgumuzda oldugu gibi serebellopontin
kose lokalizasyonu ve kistik komponentin olmadigi
solid kitle formasyonu karakterizasyon agisindan tipik
ozelliklerinden degildi (20). Olgumuzda konvansiyonel
sekanslarla birlikte GRE T2* AG’de kitle igerisindeki
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mikrohemorajilerin ve komsulugundaki yogun vaskiiler
yapilarin varligi tanty1 kuvvetlendirmistir. Oligoastrositom
olgumuzda kraniyal BT de kalsifikasyon olmamasi ve
eslik¢i 6demin olmasi atipik radyolojik bulgulardi. (21).
GRE T2* AG’de kitle medialindeki kanamanin goriilmesi
taniy1 giiclendirdi.

Frontal yerlesimli kalsifik menenjiom kitlesinin tespiti
ndbet etiyolojisinde standart MRG sekanslarina katkida
bulundu.

GRE T2* AG miliyer tiiberkiilozlu olgumuzda
tuberkiilomlarin lokalizasyonunu ve sayisini
belirginlestirerek takipte tedaviye yanitin

degerlendirilmesinde standart sekanslara katki saglamustir.
Edinsel immiin yetmezlik sendromlu olgumuzda BT’de
hipointens, TIAG’de hiperintens izlenen jukstakortikal
ve bazal ganglion yerlesimli multipl lezyonlarin GRE
T2* AG ile kanama olmadiginin saptanmasi toksoplazma
tanisini giiclendirdi.

Inmeyi taklit eden klinik tabloyla gelen hastalarda kranial
BT’de hiperdens lezyon saptanmasi sekel-kalsifikasyon,
hemoraji ayirmmimi gii¢lestirmistir. Olgumuzda MRG’de
standart sekanslara GRE T2* AG’nin eklenmesi kanamay1
diglayarak laminar nekroz tanisinin konulmasina yardimci
oldu.

Hipofiz apopleksisi potansiyel mortalitesi olan beyin
cerrahisi acillerinden biridir (22). Kontrasth MRG de
kontrast tutmayan hipofiz lezyonlu olgumuzda GRE T2*
AG’de izlenen hipointensite kanamayr disiindiirerek
apoleksi tanisint kuvvetlendirdi.

FAHR hastalig1 bazal ganglionlarda ve serebellar dentat
¢ekirdeklerde simetrik olarak kalsiyum depozitleriyle
giden nadir, nodrodejeneratif bir hastaliktir (23).
Olgumuzda kraniyal BT tetkikinden 6nce kraniyal MRG’si
c¢ekildigi i¢in standart MRG sekanslarindaki kalsifikasyon
intensiteleri kafa karigtirictydi. Ancak hastaya alinan
GRE T2* AG’de lezyonlarin kalsifikasyon oldugunun
goriilmesi ve sonrasinda ¢ekilen kraniyal BT ile verifiye
edilmesi tan1 koydurucu oldu.

Erigkin doneminde ortaya c¢ikan lokoensefalopatiler
ise farkli enzim eksikligine bagl olarak cesitlilik
gostermektedir. Bazal ganglionlarda hemoraji veya
kalsifikasyon varligi tani listesini daraltmaktadir (24).
Lokodistrofili olgumuzda ise GRE T2* AG’nin normal
olmas1 bazal ganglionlarda madde birikimiyle seyreden
diger metabolik depo hastalik nedenlerini ekarte ettirdi.
Akutyadakronik bobrek yetmezligi (KBY) olan hastalarda
iiremik toksinler viicuttan atilamadigi durumlarda bagta
santral sistemi olmak iizere endojen olarak birikmektedir
(25). KBY tanili, liremik ensefalopati klinigiyle gelen
olgumuzda, nefrotoksik ilag (metmorfin) kullanimina
bagli bazal ganglionlarda toksik madde Dbirikimini
gostermede standart MRG bulgularint kuvvetlendirdi.
Calismamizda hasta saymmizin az olmasi, gruplar
arasi dagilimm homojen olmamasi en  Dbiyik
limitasyonlarimizdi. Ayrica kontrol grubumuz da yoktu.
Sonu¢ olarak GRE T2* AG vaskiiler hastaliklardaki
bilinen degeri yaninda non-vaskiiler santral sinir sistemi
hastaliklarinda da taniy1 giiglendirmektedir.
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Association of IL2-330 Gene Polymorphism with Lung Cancer

IL2-330 Gen Polimorfizmin Akciger Kanseri ile ligkisinin Aragtirilmasi
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ABSTRACT

Cytokines are secreted or membrane-bound proteins that like mediators of intercellular signaling to regulate
homeostasis of the immune system. They are produced by cells of innate and adaptive immunity in response to
microbes and tumor antigens. Although several studies showing that IL2 -330 (rs2069762) gene polymorphism
is associated with many types of cancer, as far as we know, a few studies investigating the association between
lung cancer and IL2 -330 gene polymorphism. In this study, the role of IL2 -330 gene polymorphism in the pat-
hogenesis of lung cancer was investigated. 96 patients who were diagnosed with lung cancer and 96 age and
sex-matched healthy subjects participated in the study. Genomic DNA was isolated using the blood DNA isolation
kit and the IL2 -330 gene polymorphism was determined by polymerase chain reaction-confronting two pairs
primer method. When analyzed for the lung cancer group and the healthy group according to IL2 -330 gene pol-
ymorphism, genotype and allele frequencies were found to be similar in both groups (p> 0,05). As a result; there
was no statistically significant difference between the groups. Considering the ethnic diversity of lung cancer, the
study needs to be verified in other populations.

OZET

Sitokinler, bagisiklik sisteminin homeostazini diizenlemek igin hiicreler arasi sinyallesmenin aracilart olarak
gorev yapan, salgilanan veya zara bagl proteinlerdir. Mikroplara ve tiimor antijenlerine yanit olarak dogustan
gelen bagisikliga sahip hiicreler tarafindan iiretilirler. IL2 -330 (rs2069762) gen polimorfizminin bir¢ok kanser
tiirii ile iligkili oldugunu gosteren birkag ¢alisma olmasina ragmen, bildigimiz kadariyla akciger kanseri ile IL2
-330 gen polimorfizmi arasindaki iliskiyi arastiran az sayida ¢alisma vardir. Bu ¢alismada IL2 -330 gen polimor-
fizminin akciger kanseri patogenezindeki rolii arastirimistir. Calismaya akciger kanseri tanist almis 96 hasta ile
yas ve cinsiyet bakimindan uyumlu 96 saglikh, goniillii birey katildi. Genomik DNA izolasyon kiti kullanilarak
izole edildi ve IL2 -330 gen polimorfizmi polimeraz zincir reaksiyonu ile iki ¢ift primer yontemiyle karsilastirila-
rak belirlendi. Akciger kanserinde IL2 -330 gen polimorfizmine gore hasta grubu ve saglikli grup incelendiginde
genotip ve allel frekanslarimin her iki grupta benzer oldugu goriildii (p> 0,05). Sonug olarak gruplar arasinda
istatistiksel olarak anlaml bir fark yoktu. Akciger kanserinin etnik ¢esitliligi goz oniine alindiginda, ¢alismanin
diger popiilasyonlarda da dogrulanmasi gerekmektedir.
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INTRODUCTION

According to the World Health Organization (WHO)
report, lung cancer is the most common cancer type in
males worldwide, and the second most common cancer
type in females also causes about 1.3 million deaths
worldwide each year. The most common cause of lung
cancer is long-term exposure to tobacco smoke, and
nearly 15% of all lung cancer patients are non-smokers.
Therefore, it is known that genetic factors play important
role in the pathogenesis of lung cancer (1).

The immune system cells secrete a large number of
reporter proteins, which regulate the division of the host
cell and are involved in innate and acquired immune
responses. These reporters are called cytokines (2). IL2,
a potent immune regulatory cytokine involved in cell-
mediated immune response, is produced by T cells when
it is activated by mitogens, or by the interaction of antigen
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with major histocompatibility complexes and also like as
a T-cell growth factor (3).

The immune system is organized such that it does not
respond to our antigens (4). However, as cancer cells
acquire many mutations and changes (5), they express
tumor-specific antigens with sporadic mutations, thereby
activating the immune system, eventually leading to the
killing of cancer cells. Thus, the immune system can
prevent the formation of primary tumors (6).

However, mutational changes occurred as cancer cells
continued to divide, accumulating either by chance or in
response to immune-induced inflammation. Also, due to
genetic instability, fixed tumor cell division can produce
low immunogenicity that can escape immune elimination
).

The human IL2 gene is localized on chromosome 4q26.
In the human IL2 gene, two major polymorphisms have
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been identified: one is located in the promoter region at
nucleotide -330 (8) and the other in the first exon at position
+114 (9). G -330T (rs2069762), identified upstream of the
IL2 promoter-enhancer domain, reportedly affects protein
production. Individuals that were homozygous for the
G allele (G/G) in the promoter region of the IL-2 gene
produced more than three times more IL-2 than individuals
that G/T and T/T genotypes (10).

We hypothesized that this SNP may be associated
with lung cancer risk, as IL2 plays important role in
the regulation of immune response and the process of
inflammation-mediated carcinogenesis, and also because
of its functional association with IL2-330 T/G. To test this
hypothesis, we performed genotyping analyzes for this
SNP in a case-control study of lung cancer patients and
healthy controls in a Turkish population.

METHOD

Study Population

The case-control group consisted of 96 patients diagnosed
with lung cancer in Zonguldak Biilent Ecevit University
Medical Oncology Department and 96 healthy individuals.
The patient group was diagnosed with chest X-ray, sputum
cytology, and computed tomography imaging tests. This
study was approved by the Zonguldak Bulent Ecevit
University Clinical Research Ethics Committee (2017-
05-11 / 01) in 2017, and written informed consent was
obtained from each participant.

DNA Isolation and Genotyping

Genomic DNA was extracted from 200 microliter of
peripheral blood using the E.Z.N.A Blood DNA isolation

Kit (Omega Bio-Tek, Norcross, GA, USA) following
the manufacturer’s instructions. The polymorphism
in the -330 region of the IL2 gene was analyzed by the
Confronting two pairs primer method (8). The PCR mix
contains 20 pmol from each of the primers (Table 1), 125
mM dNTP, 125 mM Taq DNA buffer, 125 mM MgCl2,
15 mM Taq DNA Polymerase in a final volume of 25 pl.
PCR reaction conditions; 1 cycle 95 ° C for 5 minutes,
then 35 cycles of 95 ° C for 1 minute and 57 °C for 1
minute, 72 °C for 1 minute followed 1 cycle 72 °C for
7 minutes. PCR products were visualized on 3% agarose
gel electrophoresis. For the G allele, a band of 152 bp
was obtained and for the T allele, a band of 215 bp was
obtained. A 312 bp band is common in all samples (Figure

).

Tablo 1: Confronting two pairs primer sequence

Primers Sequence

Fl1 5’-CTG ACA TGT AAG AAG CAA
TCT AT-3’

R1 5’-CTC AGA AAA TTT TCT TTG
TCC-3’

F2 5’-TTC ACA TGT TCA GTG TAG
TTT TAT-3’

R2 5’- TGT TAC ATT AGC CCA CAC
TTA-3’

Figure 1: Genotyping by electrophoresis: (right to left) GG, TT, and GT genotype. The first well is a
100bp DNA ladder. Base pairs are indicated in the figure.
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Statistical Analysis

A case-control study was performed and the allelic
frequency of the polymorphism was calculated in both
cases and controls. Deviations from Hardy-Weinberg
equilibrium were evaluated by comparing observed
and expected genotype frequencies. The x? test was
used to compare the genotype frequency of IL2 gene
polymorphism in lung cancer patients and controls. The
odds ratio (OR) and 95% confidence interval (CI) were
calculated to compare the lung cancer risk for the alleles.
p values <0.05 were considered to indicate statistical
significance. The SPSS software was used (ver. 18.0;
SPSS Inc., Chicago, IL).

RESULTS

The mean age of the lung cancer patient group was
43.26£10.54, the mean age of the control group was
45.8+10.62. The patient and control groups were compared
in terms of gender. There was no statistically significant
difference was found between the groups (p>0.05) (Table
2).

Table 2: Demographic features of patients and control
group

Control Patient p-value
Age (years,
Mean+SD) 45.8+10.62 43.26+10.54 0.097
Sex
Male 89 (50.3%)  88(49.7%) 10
Female 7 (46.7%) 8 (53.3%) '

In this study, the association between lung cancer and
IL2 -330 (rs2069762) polymorphism was investigated
and it was found that the frequencies of TT, GT, and GG
genotypes were 21.9%, 67.7%, and 10.4% in the patient
group and were 17.7%, 79.2% and 3.1% in the control
group, respectively. There was no statistically significant
difference between these two groups (Table 3).

For IL2 -330 T / G polymorphism, T allele frequencies
were 55.7% in lung cancer patients and 56.5% in the
control group. G allele frequency was determined as
44.3% in lung cancer patients and 43.5% in the controls
(Table 4). There was no statistically significant difference
between the groups.

DISCUSSION

Cytokines are small glycoproteins that bind to cell surface
receptors and regulate the development, survival, and
function of immune cells (11). IL2 is one of the key
cytokines with pleiotropic effects on the immune system.
This immunoregulatory cytokine IL2 plays an important
role in the antitumor immunoreactivity of T cells, and the
polymorphism in the -330 promoter region is the most
investigated (12). However, in the present case-control
study, our results indicated that there was no association
between IL2 -330 rs2069762 gene polymorphism and
lung cancer. Few reports regarding the association
between the IL2 gene polymorphism and lung cancer have
been published. A case-control study by Eaton KD et al.,
it was investigated the role of genetic polymorphisms in
inflammation-related genes in the risk for development
of lung cancer in 625 cases and 625 matched controls.

Table 3: Association between lung cancer and IL2 -330 T/G polymorphism according to genotype frequency

1L2 -330 Case n (%) Control n (%) Total n (%) p OR (95% CI)
TT 21 (21.9%) 17 (17.7%) 38 (19.8%) 0.100 Reference

GT 65 (67.7%) 76 (79.2%) 141 (73.4%) 0.317 0.692 (0.337-1.423)
GG 10 (10.4%) 3 (3.1%) 13 (6.8%) 0.177 2.698 (0.639-11.389)

Table 4: Association between lung cancer and IL2 -330 T/G 152069762 polymorphism of the allele frequency

IL2 -330 Case n (%) Control n (%) Total n (%) P OR 95% CI

T 107 (55.7%) 110 (57.3%) 217 (56.5%) 0.757 Reference

G 185 (44.3%) 82 (42.7%) 167 (43.5%) 0.837 1.066 (0.712-1.59)
Total 292 (100%) 192 (100%) 384 (100%) 0.837

Similarly, with our results, the study did not find any
correlation between genotype and lung cancer risk for the
IL2 rs2069762 and 152069763 polymorphisms (13).

In several studies, genetic polymorphisms of the IL2 -330
T/G have been implicated in the susceptibility to a range
of inflammatory diseases and cancer, including gastric
atrophy from Helicobacter pylori infection, myelogenous
leukemia (14, 15, 16, 17), gastric cancer (18), lung cancer
(19), and breast cancer (20). However, other studies
have shown that IL2 -330T / G polymorphism is not
associated with gastric cancer or cutaneous malignant
melanoma. The first meta-analysis which provided
comprehensive information of the association on IL2 -330
T/G polymorphism and cancer risk was performed by
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Hongyu Zhao et al. and this study showed that IL2 -330
T/G polymorphism is strongly associated with lymphoma
risk, whereas the association between gastric cancer and
IL2 -330 T/G polymorphism is not significant (21).

Song N. et al. investigated the genetic susceptibility of
childhood lymphoma and reported that sixteen SNPs in
six genes (IL1RN, IL2, IL12RB1, JAK3, TNFRSF13B,
and XRCC3) were significantly associated with the risk of
lymphoma (p<0.05). The most important association was
found in the IL2 (- 330 T/G) polymorphism (22). Also,
Torres-Mejia G. et al. (2012) showed that IL2 and IL2RA
were associated with the risk of breast cancer (4).

In addition, Wei YS et. al. investigated whether the IL2
gene polymorphism and serum levels were related to
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nasopharyngeal carcinoma in the Chinese population.
It was reported that there was a significant difference in
the IL2 -330 T/G polymorphism genotype distributions
between patients with nasopharyngeal carcinoma and the
control group (p <0.005). Moreover, there was a decrease
in serum IL2 levels when compared with the wild-type
allele in patients with nasopharyngeal carcinoma carrying
the IL2 -330 G variant allele (23).

There are some limitations to this study. First, we did
not adjust other compounding variables for risk factors
of lung cancer, such as tobacco smoke, environmental

factors, and family history. Second, the number of samples
was relatively small for the investigation of genetic
polymorphisms. Further studies with large samples and
including environmental, other host genetic factors will
be needed.

CONCLUSION

Our study is the first study investigating the association
between lung cancer and IL2 rs2069762 polymorphism.
Because lung cancer shows ethnic variation, repeating
the study with more samples in different populations will
contribute to the understanding of the relationship.
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CASE REPORT

Imaging Findings of Intracranial Hypotension Presented with
Pseudo-Subarachnoidal Hemorrhage

Yalanci-Subaraknoid Kanama ile Prezente Olan Intrakraniyal Hipotansiyonun Gériintiileme Bulgular:

Ergul Cindemir, Nurdan Gocgun, Bahar Atasoy, Behice Kaniye Yilmaz,

Rustu Turkay, Turkan Ikizceli

Istanbul Haseki Training and Research Hospital, Department of Radiology, Istanbul, Turkey.

ABSTRACT

Spontaneous intracranial hypotension (SIH) is a condition in which the fluid pressure inside the skull is lower
than normal. It is secondary to cerebrospinal fluid (CSF) leak at the level of the spine and the resulting loss of
CSF volume. Pseudo-subarachnoidal hemorrhage is a rare condition that can occur in patients with spontaneous
intracranial hypotension. The diagnosis is very important because it can be confused with true subarachnoidal
hemorrhage. True subarachnoidal hemorrhage is one of the complications that may occur in SIH patients. The
differentiation of these two conditions as well as computed tomography (CT) and magnetic resonance imaging
(MRYI) findings and the response of the blood-patch treatment applied by interventional radiology is also very
valuable.

OZET

Spontan intrakraniyal hipotansiyon (SIH), kafatasimin i¢indeki sivi basincinin normalden diisiik oldugu bir du-
rumdur. Omurga seviyesinde beyin omurilik sivist (BOS) sizintisina ve bunun sonucunda BOS hacim kaybina
sekonder gelisir. Psddo-subaraknoid kanama, spontan intrakraniyal hipotansiyonu olan hastalarda goriilebilen
nadir bir durumdur. Tani ¢ok énemlidir ¢iinkii gercek subaraknoid kanama ile karistirilabilir. Gergek subarakno-
id kanama SIH hastalarinda ortaya ¢ikabilecek komplikasyonlardan biridir. Bu iki durum arasindaki farkin bil-
gisayarli tomografi (BT) ve manyetik rezonans goriintiileme (MRG) bulgular: ve girisimsel radyoloji tarafindan
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Anahtar Kelimeler:
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uygulanan kan-yama tedavisinin yaniti ¢ok degerlidir.

INTRODUCTION

Spontaneous intracranial hypotension (SIH) is a condition
that often occurs with chronic orthostatic headache,
changes in mental status, and gradual increase of
complaints due to hypovolemia of the cerebrospinal fluid
(CSF) (1). Major complications associated with SIH are
subdural hematoma (SDH), cerebral venous thrombosis
(CVT), and subarachnoidal hemorrhage (SAH) which
are often caused by compensatory mechanisms.
Rarely, pseudo-SAH has been reported in patients with
intracranial hypotension (2). Although there is no blood
in the subarachnoidal space when pseudo-SAH occurs
an increase in the attenuation is observed in the basilar
cistern along the tentorium cerebelli and falx cerebri.
Subarachnoidal hemorrhage is one of the expected
complications in patients with intracranial hypotension,
but its differentiation from the pseudo-SAH changes the
approach and treatment (3).

Therefore in our case, we aimed to present the Computed
Tomography (CT) and Magnetic Resonance Imaging
(MR]) findings of intracranial hypotension presenting
with pseudo subarachnoidal hemorrhage.

CASE

A 55-year-old male patient with a diagnosis of diabetes
mellitus and hypertension, who had known no operation
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or trauma history was admitted to emergency service
with complaints of severe headache and balance disorder
for the last 15 days. Non-contrast enhanced computed
tomography (NECT) was performed with a 128 detectors
scanner CT (PHILIPS, Ingenuity, Nederland). Bilateral
subdural effusion, obliteration of basal cisternae, and
pseudo-subarachnoidal hemorrhage (SAH) due to
vascular structures were observed in the NECT of the
patient (Figure 1). Brain and whole spinal MRI (1.5T
GE flex LG full, USA) showed bilateral subdural
hemorrhage (Figure 2), sulcal effacement (Figure 3a),
dural enhancement extending to the cervical spinal area
(Figure 3b), obliteration of the pontomesencephalic angle
and secondary tonsillar ectopia (Figure 3c). Dural defect
was not observed. Areas considered to be pseudo-SAH
in NECT were observed normally in the axial SWI (a)
sequences (Figure 4a, b). Also, no diffusion restriction
was found in the Diffusion-Weighted Imaging (DWI)
(Figure 4b) and Apparent Diffusion Coefficient (ADC)
(Figure 4c) images of these areas. MR Venography
examination performed for sinus venous thrombosis was
evaluated as normal. Because the patient’s CSF pressure
was weak and urgent, myelography was not performed as
an additional imaging method. Before the interventional
procedure, steroids and IV fluid were given to the patient
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Figure 1: Axial non-enhanced CT, obliteration of
basal cisternae, and pseudo-SAH due to congestion
of vascular structures are observed (white arrows).

Figure 2: Axial FLAIR (a) and axial T2WI (b) bilateral sub-
dural hemorrhage (arrows) are seen in the cerebral convexity.

Figure 3: a) Axial T2WI sulcal effacement is seen (yellow arrow) b) Sagittal post-contrast TI1WI dural enhancement is
seen (blue arrow) ¢) Sagittal T2WI obliteration of the pontomesencephalic angle (blue arrow) and secondary tonsillar

ectopia (red arrow) are seen.

Figure 4: Axial (a) SWI image is normal. Axial DWI (b) and ADC (c) images, diffusion restriction was not found in the

pseudo-SAH areas.

as conservative therapy. As CSF leakage could not
be detected, an epidural blood patch was empirically
performed by an interventional radiologist at level L2-
3, L3-4. The patient’s complaints decreased significantly
after the epidural patch and clinical cure were provided.
An informed consent was obtained from the patient for the
publication of this manuscript.

DISCUSSION

According to the Monroe-Kelly hypothesis, volume loss
in one compartment is compensated by an increase in
another compartment to maintain intracranial pressure.
When the CSF decreases rapidly, it is replaced by the brain
parenchyma, and consequently the brain parenchyma
damages (1). SIH is a condition that develops due to
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negative pressure in the cranial cavity and as in our case,
the characteristic symptom is the orthostatic headache that
decreases at rest. The incidence of SIH is 5/100 thousand
patients and it is higher in women. The most common cause
in etiology is spontaneous CSF leakage. Also, association
with posttraumatic causes, coughing, sneezing, or some
connective tissue diseases such as Marfan syndrome,
Ehler-Danlos syndrome, and polycystic kidney disease
has been reported. In 2013 the diagnostic criteria of the
international headache classification committee were
revised and accordingly, patients with a CSF pressure
of < 60 mm/Hg should be screened for CSF leakage is
recommended (1,3).
Common findings

of MRI in SIH are diffuse
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pachymeningeal enhancement, tonsillar herniation, and
subdural fluid collection are diffuse pachymeningeal
enhancement, tonsillar herniation, and subdural fluid
collection (4). Although the subdural fluid is observed
at the level of cerebral convexity, it may sometimes
continue throughout the tentorium but does not show
a mass effect. Widening of the venous structures and
pituitary gland, narrowing of the pontomesencephalic
angle and the mamillopontine distance are other findings
that can be observed (1). Cranial MRI may be normal in
20-30% of patients. Conditions that radiologically mimic
SAH include hyponatremia, anoxic ischemia, metabolic
encephalopathy, pyogenic leptomeningitis, intrathecal
contrast administration, and SIH. Pseudo- subarachnoidal
hemorrhage in SIH is thought to occur secondary to
vascular enlargement in patients with extensive cerebral
edema (4,5). Spinal MRI findings of spontaneous
intracranial hypotension include; distension in the
epidural veins, fluid accumulation in the epidural space,
and meningeal diverticulum development at the level of

the nerve root. Farb et al. were suggested that in most of
the cases, CSF leakage related to the dural tears along the
spinal canal develops SIH (6).

Bilateral subdural fluid or hematoma is highly diagnostic
in imaging findings in patients who frequently admit to the
emergency service due to mental deterioration. However,
treatment of subdural hematoma before CSF leakage may
be ineffective and harmful (7). Autologous epidural blood
patches are frequently used in the treatment and can be
repeated in cases that do not recover at one time, and
surgical operation can be applied in resistant cases (3,6).
In conclusion; Spontaneous intracranial hypotension is a
clinical diagnosis that can present with different imaging
findings due to complications. It is important to recognize
the pseudo-SAH and the distinction from real SAH
because it will change the follow-up and treatment. As in
our case, response after epidural blood patch application
in the treatment of spinal CSF leakage in patients with
severe orthostatic headache is diagnostic for STH.

Conflict of Interest: No conflict of interest was declared by the authors.

REFERENCES

1. Urbach H. Intracranial hypotension. Current Opinion in Neurology. 2014;27(4):414-424.

2. Ferrante E, Regna-Gladin C. Arpino I, Rubino F, Porrinis L, Ferrante MM, et al. Pseudo-subarachnoid hemorrhage: A potential imaging pitfall
associated with spontaneous intracranial hypotension. Clinical Neurology and Neurosurgery. 2013;115(11):2324-2328.

3. Schievink WI, Dodick DW, Mokri B, Silberstein S, Bousser MG, Goadsby PJ. Diagnostic criteria for headache due to spontaneous intracranial
hypotension: A Perspective. Headache: The Journal of Head and Face Pain. 2011;51(9):1442—1444.

4.  Schievink WI, Maya MM, Tourje J, Moser FG. Pseudo-subarachnoid hemorrhage: A CT-finding in spontaneous intracranial hypotension.

Neurology. 2005;65(1):135-137.

5. Given CA, Burdette JH, Elster AD, Williams DW. Pseudosubarachnoid hemorrhage: a potential imaging pitfall associated with diffuse cerebral

edema. AJNR. 2003;24:254-256.

6.  Farb RI, Nicholson PJ, Peng PW, Massicotte EM, Lay C, Krings T et al.. Spontaneous intracranial hypotension: a systematic imaging approach for
CSF leak localization and management based on MRI and Digital Subtraction Myelography. AJNR. 2019;40(4):745-753.
7.  Inamasua J, Moriyaa S, Shibatab J, Kumaia T, Hirosea Y. Spontaneous intracranial hypotension manifesting as a unilateral subdural hematoma

with a marked midline shift. Case Rep Neurol. 2015;7:71-77.

87






CASE REPORT

Phnx Med J. July 2021, Volume 3 No 2
DOI: 10.38175/phnx.843828

Massive Acute Pulmonary Embolism in a Pregnant Patient Who
Underwent Thrombolytic Treatment in Emergency Service

Acil Serviste Trombolitik Tedavi Uygulanan Gebe Hastada Massif Akut Pulmoner Emboli
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ABSTRACT

Acute pulmonary embolism is one of the most important preventable mortality causes during pregnancy. In this
case report, a 24-week pregnant patient who were diagnosed with Acute pulmonary embolism and who underwent
thrombolytic treatment was discussed in the light of a literature review. The 27-year-old female patient, who was
pregnant, applied to the emergency service with sudden shortness of breath and chest pain. Since the hemodyna-
mic condition of the patient was unstable, no imaging could be carried out in the radiology unit. As a result of
the right ventricular load symptoms detected in bedside Transthoracic Echocardiography, massive Acute pulmo-
nary embolism was diagnosed, and thrombolytic treatment was initiated. Acute pulmonary embolism should be
considered in patients who are admitted to emergency services with sudden shortness of breath and chest pain
complaints. Patients who are excessively unstable for imaging in the radiology unit should be evaluated quickly
with bedside transthoracic Echocardiography, in terms of massive embolism.

OZET

Akut pulmoner emboli (APE), gebelik doneminde en onemli dnlenebilir 6liim nedenlerinden birisidir. Bu yazida
APE tamist alan ve trombolitik tedavi uygulanan 24 haftalik gebe bir hastay: litaratiir esliginde tartisilmigtir.
Gebe olan 27 yasindaki bayan hasta, ani baslayan nefes darligi ve gogiis agrisi sikayetleriyle acil servise mii-
racaat etti. Hastanin hemodinamik durumu unstabil oldugundan radyoloji iinitesinde herhangi bir goriintiileme
yapilamadi. Yatakbas transtorasik ekokardiyografi (EKO) 'de sag ventrikiil yiiklenme bulgular: goriilmesi sonu-
cu massif APE tanist konularak trombolitik tedavi uygulandi.

APE, hemodinamik olarak unstabil olan hastalarda kardiyovaskiiler acil durumlarin en yaygin nedenlerinden
birisi olup, ¢cok mortal seyreder. Ani baslayan nefes darligi ve gogiis agrisi sikayetleriyle acil servise basvuran
hastalarda, mutlaka APE diigtiniilmelidir. Radyoloji iinitesinde goriintiileme yapilamayacak kadar unstabil olan
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Pregnancy
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hastalar, hizlica yatakbas: transtorasik EKO ile massif emboli agisindan degerlendirilmelidir.

INTRODUCTION

Acute Pulmonary Embolism (APE) is approximately
S times more common in pregnant women than in non-
pregnant women of the same age group because of some
physiological and anatomical changes. It is one of the most
preventable mortality reasons during pregnancy. It ranks
the 6th among the causes of maternal mortality with a
percentage of 20-30%. For this reason, it is vital to initiate
a rapid, effective and timely anticoagulant treatment to
prevent APE-related maternal mortality (1,2). In this
article, the purpose was to discuss a 24-week pregnant
patient diagnosed with APE who underwent thrombolytic
treatment in the light of literature data.

CASE

The 27-year-old female patient, who provided verbal
consent for this case report, applied to the emergency
service with sudden-onset shortness of breath and
chest pain complaints. When the patient arrived, her
general condition was moderate, she was conscious and
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cooperative. Vital signs of the patient are shown in Tablel.
It was learned that the patient, who had no diseases
in her history, had a 24-week pregnancy; and as the
gestational period proceeded, she had mild shortness of
breath, palpitations and began to feel exhausted faster
than before; however, in the last 2-3 days, she had sudden
increase in shortness of breath accompanied by chest pain.
The patient, who had her first pregnancy, was dyspneic,
tachypneic, her skin was pale, she looked anxious, and
had prominent jugular venous distension in the physical
examination. She also had pretibial edema in bilateral
lower extremities, but no difference in diameter could be
determined. Systolic murmur was detected in the tricuspid
focus in osculation. The patient who had no complaints
about pregnancy had natural results in other system
examinations.

The patient was taken under observation, and intravenous
(i.v.) hydration and nasal O2 support was initiated.
Considering that she might have acute coronary
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Tablel: Vital signs of the patient

Table 2: The blood tests results of the patient

Glasgow Coma Scale 15 Electrocardiography Sinus Tachycardia

Arterial Blood Pressure 85/50 mmHg Serum FElectrolyte =~ Normal

Pulse Count 110/min Levels

Body Temperature 37.6°C C-Reactive Protein ~ 4.8mg/L (range 0-5)
Respiratory Count 22/min Leukocyte 8715/mm3 (range 3980-10200/
Oxygen Saturation 85% mm3)

Platelet 242x103/ul (range 142-424)
syndrome, 300mg oral Acetyl Salicylic Acid (ASA) was Hemoglobin 11.7g/dl (range 14.1-18.1)
administérf:d, and 60mg subcutaneous (SC) Enogaparin D-dimer 18.4 mg/L (range 0-5)
was administered. The blood tests results of the patient are . e

. High-sensitivity 138 ng/L (range 0-11.6)
shown in Table 2. T .
The patient was suspected to have APE. Deep Vein rop(?nm
Thrombosis (DVT) was not monitored in the bedside Arterla! Blood Gas  pH: 7.51
bilateral lower extremity Venous Doppler Ultrasonography Analysis pO* 51.9mmHg

(USG). In the bedside Transthoracic Echocardiography
(ECO), on the other hand, it was found that Pulmonary
Artery Pressure (PAP) was 60mmHg, and the right
cardiac cavities were dilated at further levels compared
to the left side. The patient was then suspected of having
Massive Embolism as her hemodynamic findings was
too unstable to undergo Spiral Computed Tomography
Pulmonary Angiography (CTPA) or lung ventilation/
perfusion scintigraphy in the radiology unit. Thrombolytic
treatment was planned for the patient, who started to
become hypotensive, tachycardic, had sweating and a
tendency to sleep. Infusion was started with i.v. 100 mg
Alteplase/2 hours in intensive care conditions. Infusion
with i.v. Heparin was started at 18 IU/kg/hour dose for
the patient who did not develop complications. Partial
Thromboplastin Time (aPTT) tracking was with 4-hour
interval. The arterial blood pressure of the patient was
110/70mmHg, pulse count 85/min, respiratory count was
16/min and O2 saturation 95%. Prothrombin G20210A
heterozygote mutant was detected in further examinations
of the patient who was admitted to the chest diseases
service. Lifelong anticoagulant treatment was planned
for the patient. One week later, she was discharged in a
healthy condition with Low-Molecular Weight Heparin
(DMAH) treatment.

DISCUSSION

Among the physiological changes developing in
pregnancy, fibrinogen increases with VII, VIII, X and von
Willebrand factors, which are coagulation factors. Free
protein S decreases because of the increasing binding
protein. The plasminogen activator inhibitor Type I
level also increases 5-fold. As a result of these changes,
compared to non-pregnant women, the thrombogenic
properties increase because of the change in the balance
between the procoagulants and anticoagulants. In addition,
the Venous Thromboembolism (VTE) development rate
increases based on the increased intraabdominal pressure
and the pressure of the pregnant uterus to surrounding
venous structures (3). Together with these physiological
changes in pregnancy in our patient, and with the presence
of intraabdominal pressure increase in venous structures,
prothrombin (Factor 1I) G20210A heterozygote mutant
was determined in further examinations. In prothrombin
(Factor IT) G20210A mutation, which is the second most
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pCO? 31.8mmHg
HCO?: 23 mEq/L

common hereditary risk factor after the gene encoding
FXIlla, the prothrombin concentration increases with
the replacement of Guanin (G) by Adenine (A) in the
prothrombin gene 20210 nucleotide. In this case, the
venous thrombosis risk increases by 2.8 times, and the
VTE risk due to pregnancy increases by 15 times (4).
APE symptoms are difficult to diagnose because of their
confusion with symptoms and findings that develop in later
pregnancy. Although some scoring systems like modified
Wells and modified Geneva are used for the diagnosis of
PE in pregnancy, doubting the clinical signs and findings
it is necessary to assume that the patient may have VTE.
Swelling and discomfort in the legs, dyspnea (70%),
tachypnea, and tachycardia are common complaints and
symptoms in pregnancy. Pain, swelling and/or erythema,
and increased heat and sensitivity in lower extremities
suggest DVT (5). Our patient had pretibial edema in
lower extremities, but the difference in diameter could
not be detected. No VTE was detected in the bilateral
lower-extremity Venous Doppler USG. The respiratory
symptoms could have developed because of the anemia
and/or increased intraabdominal pressure detected in the
examinations. However, the sudden development of the
complaints made us suspect APE. The most frequently-
detected ECG anomaly of APE patients is the sinus
tachycardia with a rate of 52.5% (6). Sinus tachycardia
was monitored in the ECG of our patient, which was
compatible with the literature.

The levels of D-dimers, which are the fibrin destruction
products, can be used in the diagnosis of APE. Low
D-dimer levels in non-pregnant patients help to exclude
the PE diagnosis at a high rate. However, although its
negative predictive value is high in pregnant women, its
positive predictive value is low because D-dimer levels
increase physiologically throughout pregnancy (7). Since
the respiratory alkaloses that will support APE in arterial
blood gas analysis are also among the physiological
respiratory changes that can be seen during pregnancy,
they are not diagnostic either (8). The D-dimer level of
our patient was high, which was in line with the literature;
however, since this elevation could be physiological, it was
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not diagnostic. There was also respiratory alkaloses in the evaluate the suspected massive PE. In Massive Emboli,
arterial blood gas analysis, which could be physiological the right atrium and ventricle are significantly enlarged
or due to APE. compared to the left, and the interventricular septum is
The most important problem in pregnancy is the selection seen to have shifted towards the left ventricle in ECO. In
of the examinations to be performed for the diagnosis of addition, PAB is measured in increased quantity. In APE,
APE. In pregnant women with suspected APE, Bilateral the right ventricular dysfunction is associated with poor
Lower Extremity Venous Doppler USG is performed prognosis, and plays a decisive role in clinical treatment
as the first-line examination to protect the patient and (11). Our patient underwent bedside Transthoracic ECO.
fetus from exposure to radiation. If the VTE is negative, Right cardiac cavities were measured to be dilated as high
further examinations are needed. Chest X-ray should together with right ventricle dysfunction, and PAB was also
be performed to evaluate alternative diagnoses in the high. The patient was accepted to have massive embolism,
further examination. If there are no signs of pulmonary and thrombolytic treatment was started in intensive care
x-rays, Ventilation/Perfusion (V/P) Scintigraphy is the conditions, as stated in the literature. Alteplase, which is
first diagnostic method to be chosen (5). However, spiral a Tissue Plasminogen Activator (tPA) that does not cross
CTPA is performed for patients who have pathologies the placenta, is recommended in European APE Guide for

like Chronic Obstructive Pulmonary Disease (COPD) and pregnant women planned to receive thrombolytic (12).
emphysema, which can affect the Scintigraphy results of After Alteplase infusion, our patient was admitted to
the graph. The most important problem in Spiral CTPA the Chest Diseases Service without complications. After
is the dose of the radiation to which the fetus will be one week, the patient was discharged with healing with
exposed. In previous studies, it was shown that the dose of lifelong use of anticoagulants.

radiation to which the fetus will be exposed is lower than CONCLUSION

in scintigraphy (9). Since there are no comparative studies APE is one of the most common cardiovascular emergency
for the use of Magnetic Resonance (MR) Angiography causes in patients who are hemodynamically unstable, and
in pregnant women, its safety has not yet been proven. its progression is quite mortal. APE should be considered
Because the long-term fetal effects of Gadolinium are in patients admitted to emergency services with sudden
not known, it is relatively contraindicated (10). Since her shortness of breath and chest pain complaints. Patients
hemodynamic findings were unstable, no imaging was who are too unstable to undergo imaging in radiology
performed in the radiology unit for our patient. unit should be evaluated quickly in terms of Massive
The diagnostic examination that are planned for Embolism with bedside Transthoracic ECO. It is possible

hemodynamically  unstable patients is  bedside to reach positive results with early diagnosis and effective
Transthoracic Echocardiography (ECO). It provides the treatment.
opportunity for a safe, fast and noninvasive diagnosis to
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ABSTRACT

Ventricular tachycardia (VT) is a mortal rhythm that can occur for many reasons. Wolff Parkinson White (WPW)
syndrome can cause VT. Although there are usually signs and symptoms specific to underlying diseases, some-
times it may not be possible to make a differential diagnosis. A 32-year-old male presented to the emergency
department with complaints of sudden onset of palpitations and weakness. He was using quetiapine in history.
His hemodynamic were stable and his rhythm on the electrocardiogram (ECG) was evaluated as VT. Medical
cardioversion was started with amiodarone. Electrical cardioversion was performed after the development of
nausea, dizziness, and chest pain symptoms, and a return to normal sinus rhythm was achieved. There were no
typical findings in the control ECG showing WPW syndrome or the effect of Quetiapine. The diagnosis of WPW
was confirmed by an electrophysiological study (EPS), and successful treatment was performed by catheter abla-
tion. Early electrical cardioversion may be considered when there is no response to medical cardioversion in the
acute treatment of VT. Earlier application of specific treatment procedures such as EPS may be considered for
differential diagnosis and curative treatment.

OZET

Ventrikiiler tasikardi (VT) bir¢ok neden ile olusabilen oliimciil bir ritimdir. Wolff Parkinson White (WPW) sendro-
mu VT ye neden olabilmektedir. Genellikle altta yatan hastaliklara spesifik belirti ve bulgular bulunsa da bazen
ayirict tant yapabilmek miimkiin olmayabilir. Otuz iki yasinda erkek ani baglayan ¢arpinti ve halsizlik sikdyeti ile
acile basvurdu. Oykiide ketiapin kullandig1 6grenildi. Fizik bakida hemodinamisi stabil ve elektrokardiyogramin-
daki (EKG) ritim VT olarak degerlendirildi. Amiodaron ile medikal kardiyoversiyona bagsland:. Takiplerinde bu-
lanti, bag donmesi ve gogiis agrisi semptomlarinin gelismesi sonucunda elektriksel kardiyoversiyon uygulanarak
normal sintis ritmine doniis saglandi. Kontrol EKG Sinde WPW sendromunu ya da Ketiapin etkisini gosteren tipik
bulgular mevcut degildi. Elektrofizyolojik ¢alisma (EPS) ile WPW tanisi kesinlestirilen hastaya kateter ablasyonu
ile basarili tedavi uygulandi. Ventrikiiler tasikardi i¢in uygulanan akut medikal tedavi protokollerine yanit ali-
namadigi durumlarda elektriksel kardiyoversiyon on planda diisiiniilebilir. Ayirici tani ve kiiratif tedavi i¢in EPS
gibi spesifik tedavi prosediirlerinin daha erken uygulanmasi goz oniinde bulundurulabilir.

Keywords:
Electrophysiological study
Quetiapine,

Catheter ablation
Ventricular Tachycardia,
Wolff Parkinson White

Anahtar Kelimeler:
Elektrofizyolojik ¢calisma
Ketiapin

Kateter ablasyonu
Ventrikiiler Tasikardi
Wolff Parkinson White

INTRODUCTION

Ventricular tachycardia (VT) is a mortal cardiac
dysrhythmia that requires emergency treatment. It
can occur for many reasons such as cardiac ischemia,
metabolic disorders, electrolyte abnormalities, drugs,
toxins, infections, and cardiac conduction disorders (1-
3). The most cause of VT is ischemic heart disease (4,5).
Generally, acute treatment is performed with medical or
electrical cardioversion, but curative treatment should be
directed to the underlying cause (5,6). Many drugs used
for treatment can cause cardiac conduction disturbances
(they often cause QT prolongation) and cause fatal
dysrhythmias. Quetiapine used by our patient can also
cause VT (7,8). Cardiac conduction disorders can cause
fatal dysrhythmias such as VT, especially at young ages
(9,10). Wolff Parkinson White (WPW) syndrome is a
conduction disorder that can cause VT (11). Determining
the aetiology of fatal dysrhythmias such as ventricular
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tachycardia is important for successful treatment. Acute
treatment procedures are generally similar. On the other
hand, the order of priority of acute treatments (medical
and electrical) that should be applied may vary depending
on the etiological reason and the clinical condition of the
patient (10).

Inthis case report, we presented a case who used quetiapine,
applied to the emergency service with palpitations (VT),
did not respond to standard medical therapy, normal sinus
rhythm was achieved with electrical cardioversion, was
diagnosed with WPW via EPS, and successfully treated
with catheter ablation.

CASE

A 32-year-old male patient was admitted to the emergency
department with sudden onset of palpitations and
weakness. The patient’s first ECG was evaluated as VT
and his vitals were stable. It was learned in history that
he used a single dose of quetiapine 400 mg per day.
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Figure 1: Electrocardiography of the patient at the time of admission

Figure 2: Control electrocardiography of the patient during the follow-up process.

The patient had no other medical history and was not
a smoker. It was determined that the patient took his
medication regularly and took the last dose 12-14 hours
ago. The patient was monitored with a defibrillator in
the emergency department, his vitals and 12-lead ECG
were taken. The rhythm on the ECG was evaluated
as a wide QRS complex tachycardia (VT) (Figure 1).
The patient’s Glasgow coma scale (GCS): 15 points,
Tension: 110/70 mmHg, pulse rate: 193/minute, SD: 16/
minute, SpO2: 99%, and fever 36.5 °C was determined.
On physical examination, ventilation of the lungs was
normal, and respiration was equally evaluated, also
cardiovascular evaluation was evaluated as arrhythmic
arrhythmic tachycardia, no additional sound, no murmur,
and equally pulses. The patient’s blood glucose:113 mg/
dL, Na+:138 mmol/L, Cl-:101 mmol/L, K+:4.2 mmol/L,
iCa+:1,3 mmol/L, pH:7.36, HCO3:24 mEq/L, PCO2:38
mmHg, and SaO2: 98% was determined in the arterial

92

blood gas analysis. In the emergency department, oral
300 mg acetylsalicylic acid and intravenous (iv) 60 mg
enoxaparin were given, and medical cardioversion was
started with 300 mg Amiodarone (Amiodarone was the
only agent accessible in the emergency department during
this period). Afterward, on the ECHO performed by the
cardiologist, there was no wall motion defect or valve
problem, and the Ejection Fraction (EF) was evaluated as
normal. Blood pressure: 100/70 mmHg, heart rate: 197/
min, and clinical findings similar to the first examination
were found in the follow-up of the patient. The rhythm
in the second ECG was compatible with VT, and very
frequent fusion and capture beats were observed (Figure
2). Secondarily, in addition to Amiodarone infusion
(planned as 1 mg/kg/hour iv for the first 6 hours), 2-gram
magnesium was administered intravenously. Follow-up
blood pressure was 100/60 mmHg and pulse were 198/
min. When the symptoms of nausea, dizziness, and chest
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Figure 3: Electrocardiography of the patient after electrical cardioversion.

pain started one hour later, sedoanalgesia was applied with
2.5 mg midazolam and 50 mg fentanyl, then electrical
cardioversion was performed with 100 joules, and return
to sinus rhythm was achieved (Figure 3).

The patient’s use of Quetiapine caused difficulties in
the definitive diagnosis, but the absence of drug-related
clinical signs and symptoms, and the last drug dose taken
before 12 hours partially excluded this diagnosis. The last
ECG was in sinus rhythm with a pulse rate= of 96/min,
PR=14-16 ms, QRS= 80-100 ms, and Qtc = 38 ms. The
presence of a delta wave-like slope at the beginning of the
QRS wave in the precordial leads suggested WPW, but the
absence of a clear delta wave appearance and the width of
the QRS wave within normal limits made the diagnosis
difficult (Figure 3). After excluding ischemic, metabolic,
and infective causes, EPS was performed. Successful
catheter ablation was performed after the definitive
diagnosis of WPW was made in EPS. The patient was
discharged without any complications.

DISCUSSION

Many conditions can cause ventricular tachycardias. The
treatment for the underlying cause of VT is the main factor
in providing a cure. However, life-saving interventions
are a priority in acute treatment (6,10). Patients who come
to the emergency department with VT may present with
normal vital signs or with global hypoperfusion findings or
cardiac arrest (2,10). The patient’s clinic and ECG findings
at the time of admission are the main factors that determine
the treatment procedure to be administered (5,10). Current
studies report that the causes of ventricular tachycardia are
often ischemic and structural cardiac pathologies (3,4). On
the other hand, drug-induced cardiac dysrhythmias should
be carefully analyzed in patients with comorbidities and a
history of drug use because many drugs can prolong the QT
period and cause fatal dysrhythmias (8). Quetiapine used
by our patient is an antipsychotic agent that is frequently
used in psychiatry and can cause QT prolongation and
VT (7). In the formation of fatal dysrhythmias due to
antipsychotics, in addition to the prolongation of the QT
duration, the duration (width) of the QRS wave and the
height of the R ‘wave in aVR may exceed 3mm (8,12).
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These findings were not present in the capture beats seen
in the ECG of our patient and on the ECG in sinus rhythm.
Therefore, the diagnosis of quetiapine-induced VT may
not be considered in the foreground.

Cardiac conduction disorders may cause VT as another
reason. Especially WPW syndrome can cause VT that can
result in death (11). Considering the lack of response to
medical cardioversion and existing ECG rhythms in the
differential diagnosis (as in this case), cardiac ischemia,
structural diseases, and conduction disorders may be
considered.

Ventricular tachycardia treatment may differ according
to the current diagnosis. Medical treatment with
Procainamide, Flecainide, Ibutilide, Sotalol, and
Amiodarone can be administered especially in patients
with stable hemodynamic in the acute treatment of VT
due to WPW syndrome. On the other hand, Procainamide,
Flecainide, and Ibutilide are recommended in the presence
of polymorphic VT such as Torsades de pointes. In cases
where hemodynamic begin to deteriorate, such as chest
pain and changes in consciousness, which indicate
impaired organ perfusion, the primary treatment option is
electrical cardioversion. In the chronic treatment of cardiac
arrhythmias due to WPW syndrome (after achieving
sinus rhythm in acute conditions), catheter ablation is a
class-I recommendation, and Flecainide, Propafenone,
Sotalol, and Amiodarone are defined as a class-Ila
recommendation in medical treatment (10,11). In the acute
treatment of our case, medical cardioversion was initiated
with iv Amiodarone, the only available agent that could be
used in the emergency at that time. However, since there
was no response to medical cardioversion, sinus rhythm
was achieved with electrical cardioversion. Afterward,
a diagnosis of WPW was made by performing EPS for
differential diagnosis and treatment. Then, successful
treatment was performed with catheter ablation. The
patient was discharged without any complications.
Finally, evaluating patients presenting with VT as a whole
with all their parameters and providing specific treatment
for the cause may increase the success of curative
treatment.
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CONCLUSION the underlying cause with careful evaluation can provide
Wolff Parkinson White syndrome can present with fatal curative treatment. As a result, the most important
rhythms such as VT. The presence of distracting factors factor that increases the diagnosis and treatment success
such as medication use, and comorbidities and the absence may be the evaluation of the patient’s history, physical
of specific ECG findings can make differential diagnosis examination, and clinical data as a whole.

difficult. Performing specific treatment procedures for
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A Non-Odontoid Non-Hangman Axis Fracture

Odontoid veya Hangman Olmayan Axis Kirig:

Serdar Ozdemir,
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Abdullah Algin
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Figure 1: a) The sagittal reformatted image of cervical computed tomography b) The transverse reformatted image of

cervical computed tomography

An 84-year-old female patient applied to the emergency
service with neck pain. The patient fell lost in the
bathroom. In the anamnesis of the patient, it is seen that
she had diabetes mellistus, hypertension and no other
history of disease. On her physical examination, the vital
signs were with in normal limits and there was tenderness
on both scapula and midline tenderness on cervical
vertebra. Computed tomography showed fragmented
fracture on cervical second vertebral corpus. The patient
was discharged with a collar and analgesics.

Axis fractures are classified into three groups. These
are odontoid fractures, hangman fractures (traumatic
spondylolysis) and non-odontoid non-hangman fractures
(1). Odontoid and hangman fractures are relatively
common fractures of the axis (1). Our case was non-
odontoid non-hangman fracture which is the rarest type
of axis fractures. In our case, conservative treatment was
preferred because it was Benzel type 1 fracture and had no
accompanying soft tissue injury (2).
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When will the COVID-19 Pandemic End? How Close are We to the Target?
COVID-19 Pandemisi Ne Zaman Bitecek? Hedefe Ne Kadar Yakiniz?
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Sayin Editor;

Buviriis ortadan kalkacak m1? Bunun cevabi “Hay1r”. Viriis
muhtemelen bizimle olmaya devam edecek ancak giiniin
birinde pandemi sona erecek. Bu pandeminin nasil son
bulacag1 sorusuna verebilecegimiz tek yanit: bilimsel ve
toplumsal bir miicadele vermek olacaktir. Bu miicadelenin
temelinde hastaligin bulagsma seviyesini diisiik tutmak icin
davraniglarimizin daimi olarak degismesi yatmaktadir.
Yiizlerce saglik uzmaninin da dedigi gibi uyulmasi
gereken kurallar basit: Maske takmak, sosyal mesafeye
uymak ve en az 20 saniye el yikamak. O halde miicadeleyi
ne kadar basarili siirdiiriirsek, 6zledigimiz hayata da o
kadar kisa siirede kavusuruz.

COVID-19 pandemisiyle ilgili en 6nemli mesele; bizi
patojenlerden koruyan, oldukca karmasik bir yapiya
sahip, farkli molekiiller ve hiicreler agindan olusan
bagisiklik sistemimizdir. Pandeminin dokuzuncu ayinda
bagisiklik sistemi ve COVID-19 ile ilgili etkilesimler
hakkindaki bilgilerimizin ¢esitliligi gizemini korumaya
devam ediyor. Buna ragmen viriise kars1 belirli sayida
insanin bagisiklik kazanmasi viriisiin yayilma kabiliyetini
sinirlayacaktir (1).

SARS-CoV-2 genomunun desifre edilmesiyle birlikte
giivenli ve etkili bir ag1 liretmek i¢in caligmalar devam
etmektedir. Bu pandemiyi durdurmak adina as1 iiretmek
icin tim diinyanin seferber oldugu mart ayindan bu
yana rekor siirede sayist 165’1 gecen ast adayindan 10
tanesi biiylik dlcekte etkinlik testlerinin son asamalarina
ulasmis durumdadir. Bunun diginda faz 3 denemelerinin
sonuglarin1 beklemeden erken veya smirli onaylanan
lisanslanmamig birka¢ as1 da mevcuttur (2). Ancak ne

yazik ki COVID-19’a kars1 bir aginin tam koruma saglama
olasilig diistiktiir. Buna ek olarak giivenli ve etkili bir ast
mevcut olsa bile diinya genelinde yeterli dagitimina kisa
stirede ulagmak da miimkiin olmayacaktir (3).
SARS-CoV-2’ye kars1 gelisen antikor yaniti COVID-19
semptomlarinin baslamasindan 10-15 giin sonra ¢ogu
enfekte bireyde tespit edilebilir. Bununla birlikte
bagisikligin ne kadar siire devam edecegi veya yeniden
enfeksiyondan koruma saglayip saglamayacagi heniiz
bilinmemektedir (4). Elde edilen bulgular 1s18inda
COVID-19’a karsi1 gelisen notralizan antikorlarda birkag
ay sonra onemli diizeyde azalma oldugundan insanlarin
enfeksiyonu tekrar tekrar gegirebilecegi, dahasi olast
bir aginin uzun siireli koruma saglayamayacagi da ileri
striilebilir (5). Ancak yine de etkinligi yiiksek ve yan
etki profili diigiik bir as1 ciddi vakalari hafifletebilir ve
COVID-19 ile yagsamay1 kolaylastirabilir.

COVID-19’a yakalanip taburcu olduktan sonra SARS-
CoV-2 RT-PCR testi pozitif ¢gikan kisilerin bu hastaliga
ikinci kez yakalandigi ile ilgili olgular bildirilmistir.
Saglik durumu iyi gittikten sonra PCR testi tekrar pozitif
¢ikan kisilerde bu durum yeniden enfeksiyon seklinde
yorumlanabilecegi gibi yanlis negatif laboratuvar
sonuclarma ve uzun siireli viral yayillmaya da bagh
olabilir (6). Ikinci enfeksiyonu bir kenara birakacak
olursak, insanlarin ¢ogu daha ilk enfeksiyonu gegirmedi.
Viriisle ilgili akibetimizi elbette ki koruyucu bagisikligin
ne kadar siirecegi belirleyecek fakat pandeminin
durumuyla ilgili su an yasadigimiz belirsizligin bagisiklik
yanitindan ¢ok, sosyal mesafe ya da maske takmayla ilgili
davraniglarimizdan kaynaklandigi unutulmamalidir.

Cikar catismasi: Yazarlar ¢ikar ¢atismasi olmadigini beyan etti.
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