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ONSOZ

Degerli Okurlar

Yayin hayatina dinamik bir sekilde baslayan dergimiz, deneyimli ve ¢aliskan bir ekip ile
istikrarla yayin hayatint siirdiirmekte ve kisa siirede ulusal ve uluslararasi bilimsel indekslere
katilmayr hedeflemektedir. Cerrahi tip alaninda tani ve tedavideki giincel gelismeler, cerrahi
yenilikler ve bilim diinyasina katkida bulunacak ¢alismalar ile dergimizin iigiincii sayisini
yaymliyoruz ve siz degerli okurlarimizi ayni zamanda cerrahinin tani ve tedavi siirecinden
hasta ve hasta yakini yonetimine uzanan bir yolculuga davet ediyoruz.

Sevgili okurlarimizin ve degerli yazarlarimizin sayesinde ivme kazanan dergimiz yine sizler
sayesinde gelisme yolundadir. 2023 yilinda da dergimizin yaywn tarihleri 4-8-12. aylar olarak
giincellenmigtir

Uciincii sayimizda bes orijinal arastirma makalesi, ti¢ derleme ve olgu sunumunu ilginize
SURUYOTUZ;

-Koroner arter baypas greftleme operasyonu uygulanan hastalarda gelisen postoperatif
komplikasyonlar ve D vitamin seviyeleri arasindaki iliskinin arastirildigi retrospektif
calismanmin D vitamini eksikliginin postoperatif donemde net etkilerinin belirlenmesi icin
prospektif ve genis ¢capli ¢calismalarin yapimasina ilham olabilmesini umut ediyoruz.

-Nikola Tesla 'nin ger¢eklesen niagara selalesi diisii gibi noro-enterik selale olgusu da bobin
yvapisindaki  barsak duvarinda elektrik yiiklii néronlarin titresimi ile olusan birlesik
elektromanyetik alan enerjisi, beynin akiisti durumundaki subtalamik ¢ekirdekleri sarz ederek
alzahimer ve parkinson hastaligini onledigini ongoriiyor. Bu sonuglarin parkinson cerrahisini
daha ucuz, daha kolay, daha basit ve daha umut verici bir yonteme indirgemesi ve parkinson
hastaliginda yeni tedavi modalitelerinin gelistirilebilmesine ilham olmas: dilegiyle bu ilging,
oncti deneysel calismayi ilginize sunuyoruz.

-Subaraknoid kanamanin kaudat ¢ekirdegi besleyen arterlerde spazm olusturarak iskemik
yaralanmaya neden oldugunu ortaya koyan deneysel ¢alismamin da dikkatinizi ¢ekecegini
umuyorum.

-Preeklamptik gebelerde maternal kan, fetal kan ve plasental yataktaki malondialdehit
diizeylerinin fetomaternal doppler degerleri ile korelasyonunun degerlendirildigi ¢alisma
dikkatinizi cekecektir.

-Stinnet operasyonlarinda preoperatif donemde wuygulanan kaudal blok, operasyon
sonrasinda ¢ocuk hastalarda yeterli diizeyde analjezi olusturmada etkili bir yontem oldugunu
ortaya koyan ¢alisma postoperatif siirecin etkin bir sekilde yonetiminde anestezi se¢ciminde yol
gosterici olacaktir.

-Akciger kanserinin en sik goriilen histolojik tipi olan adenokarsinomun tedavi se¢imi artik
biitiinsel olarak histolojik fenotipe ve molekiiler genotipe baghdir. Klinik, patolojik ve
molekiiler olarak heterojen olan bu tiimorlerin multidisipliner bir yaklasima dayanan
teshisinde immiinohistokimya ve molekiiler tekniklerle desteklenen morfoloji esastir. Akciger



adenokarsinomlarinin heterojen morfolojisine odaklanan bu derlemenin akciger karsinomunun
tani ve tedavi siirecindeki hekimlere faydali olacag diigiincesindeyiz.

-Hekimlik meslegi hastalara ve yakinlarina kotii haber verme zorunlulugu da tasimaktadir.
Kot haber verme becerisi; kotii haberin uygun bir dille verilmesini ifade eden, belirli
gereklilikleri olan bir iletisim becerisidir. Hekimde olmasi gereken bu beceri, bu zor siireci,
hekim hasta ve hasta yakini i¢in kolaylastirtr ve daha kolay kabul edilebilir hale getirir. ‘Kotii
haber verme’ konusundaki bu derleme biz hekimlere bu zorlu siireci kolaylastirma yontemlerini
sunmakta.

-Iskemik doku kayiplarina yol acan bas: iilserlerinin olusumunda énemli faktérleri ortaya
koyan ve yine bunlarin onlenmesi ve tedavisi konusunda da giizel bilgiler bulacaginiz ‘Basi
Ulserleri’ derlemesinin uzun tedavi siirecini yonetirken giizel bir rehber olacagini
diistiniiyorum.

-Ve bu saymmizda ‘¢ocukluk ¢agr Castleman hastaligi’ olgu sunumunu gergeklestiren
patoloji asistanimizin olgusunu zevkle okuyacaginizi diigiiniiyorum
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Dog. Dr. Ali Ahiskalioglu basta olmak iizere dergimizin editér ekibine, yazarlara ve makalelere
hakemlik yapan meslektaslarima ¢ok tesekkiir ediyorum.
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Abstract
Giris: Vaskiiler yapilar lizerindeki negatif etkileri nedeniyle diisiik Vitamin D (VD) diizeyleri koroner arter hastaligi (KAH)
icin onemli bir risk faktorii kabul gérmesine ragmen, VD eksikliginin koroner arter baypas greftleme (KABG) operasyonlarinin
postoperatif komplikasyonlart ile iliskisi net degildir. Calismada KABG uygulanan hastalarda gelisen postoperatif
komplikasyonlar ve VD seviyeleri arasindaki iliskinin arastirilmasini amacladik. Materyal ve Metot: KABG operasyonu
planlanan ve preoperatif donemde VD seviyeleri 6l¢iilmiis olan 150 hasta ¢alismaya alindi. Veriler retrospektif incelenerek,
VD seviyelerine gore 150 hasta kontrol grubu (Grup A; 25-80 ng/mL) ve VD eksikligi grubu (Grup B; <25ng/mL) olarak ikiye
ayrildi. Preoperatif, intraoperatif ve postoperatif veriler kaydedildi. Ilk 30 giin icindeki hasta kayiplar1 6liim, hastanede kalis
siiresi boyunca gelisen istenmeyen olaylar da komplikasyon olarak degerlendirildi.Bulgular: VD diizeyi 25-80 ng/mL olan
Grup A’da 75 hastanin (erkek/kadin;53/22) yas ortalamasi 60.2+9.2 yil ve VD degerleri <25 ng/mL olan Grup B’de 75 hastanin
(erkek/kadin; 48/27) yas ortalamas1 62.08+8.9 yil idi. Cinsiyet (p=0,243), yas (p=0,232), viicut kitle indeksi (VKI; p=0,137),
EuroScore (p=0,512) agisindan gruplar arasinda fark yoktu. Ortalama VD seviyeleri Grup A’da 42.6+13.8 ng/mL ve Grup B’de
10.08+5.7 ng/mL 6l¢iildi. (p<0,01) Kardiyopulmoner baypas (KPB; p=0,874) ve aortik kros klemp (AKK; p=0,495) siireleri
Grup B’de daha uzundu. Yapilan anastomoz sayis1 Grup A’da 3,27+0.79 ortalama ile Grup B’den (2.80+0.88) daha fazlaydi
(p=0,01) ancak Grup B’de daha ¢ok hastada pozitif inotropik destek gereksinimi oldugu goriildi. (p=0,03) Kiimiilatif mortalite
oranimiz %3,3 (Grup A/B:2/3) tespit edildi.Sonug¢: VD’nin kardiyovaskiiler sistem tizerindeki etkileri g6z oniine alindiginda,
VD eksikliginin vaskiiler yapilarda yaptigi patolojik degisikliklerin KABG operasyonlarini daha komplike hale getirebilecegi
akilda tutulmalidir. VD eksikliginin postoperatif donemde net etkilerinin belirlenmesi i¢in prospektif ve genis capli calismalara
ihtiya¢ oldugu goriisiindeyiz

Anahtar kelimeler; Vitamin D, koroner arter hastaligi, koroner arter baypas greft, komplikasyon

Ozet
Objectives: Although low levels of Vitamin D (VD) are considered an important risk factor in coronary artery disease (CAD)
due to its negative effects on vascular structures, the relationship between VD deficiency and postoperative complications of
coronary artery bypass grafting (CABG) operations is not clear. In present study, we aimed to investigate the relationship
between postoperative complications and VD levels in patients who underwent CABG. Methods: 150 patients who were
decided to have CABG operation and whose VD levels were measured in the preoperative period were included in the study.
The data were analyzed retrospectively, and 150 patients were divided into control group (Group A; 25-80 ng/mL) and VD
deficiency group (Group B; <25ng/mL) according to their VD levels. Preoperative, intraoperative and postoperative data were
recorded. Deaths within the first 30 days were accepted as mortality and morbidity during hospitalization were accepted as
complications. Results: Group A consisted of 75 patients (Male/Female; 53/22) with a VD level of 25-80 ng/mL and mean age
was 60.249.2 years, and Group B consisted of 75 patients (Male/Female; 48/27) with a VD value of <25 ng/mL and mean age
was 62.0848.9 years. There was no difference between the groups in terms of gender (p=0.243), age (p=0.232), BMI (p=0.137),
and EuroScore (p=0.512). Mean of VD levels were 42.6+13.8 ng/mL in Group A and 10.08+5.7 ng/mL in Group B. (p<0.01)
Cardiopulmonary bypass (CPB; p=0.874) and aortic cross-clamp (ACC; p=0.495) times were longer in Group B. The number
of anatomoses was higher in Group A than Group B (3.27+0.79 and 2.80+0.88, respectively) (p=0.01) but the need for positive
inotropic support was higher in Group B patients. (p=0.03) The cumulative mortality rate was 3.3% (Group A/B:2/3).
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Conclusion: Considering the effects of VD on the cardiovascular system, it should be kept in mind that VD deficiency may
make complicate CABG operations due to pathological changes in vascular structures. We think that prospective large-scale
studies are needed to determine the net effects of VD deficiency in the postoperative period.

Keywords: Vitamin D, coronary artery disease, coronary artery bypass graft, complication

1. GiRis

Diinya Saglk Orgiiti, hayat beklentisinin
yiikselmesiyle birlikte kalp ve damar hastaliklarinin
mortalite ve morbidite nedenleri arasinda ilk siralarda
yer almaya devam etmekte oldugunu belirtmektedir.
Gittikge artan koroner arter hastaligi (KAH) oranlari
nedeniyle koroner arter baypas greftleme (KABG)
operasyonlart giiniimiizde hala sik uygulanan
prosediirlerdendir.(1)

KABG’nin postoperatif donemde gelisebilecek
komplikasyonlar1 genis bir yelpazeye sahiptir.
Serebrovaskiiler olaylar, solunum yetmezligi, renal
yetmezlik, hematolojik anormallikler, idrar ve yara
yeri enfeksiyonlar1 gibi komplikasyonlar morbidite ve
mortalite  oranlarin1  yiikselterek hem  saglik
harcamalarini arttirir hem de hastane yatig siiresini
uzatarak olumsuz etkilere neden olmaktadir.(2-6)

Vitamin D (VD) eksikligi 6nemli bir kiiresel saglik
sorunudur ve klinik olarak %50 oranina kadar tespit
edilebilir.(7) VD, kalsiyum ve fosfor
metabolizmasinda  anahtar rol oynasa da
kardiyovaskiiler ve merkezi sinir sistemi basta olmak
tizere birgok sistem i¢in hayati 6neme sahiptir.(8) VD
eksikliginin artmis kardiyovaskiiler risk ve olaylarla
giiclii bir sekilde iligkili oldugu tanimlanmustir.(9) Bu
calismada, VD eksikliginin KABG sonrasi1 gelisen
komplikasyonlar ile iligkisinin olup olmadigini
sunmay1 amagladik.

2. MATERYAL VE METOD

Bu retrospektif karsilastirmali ¢aligma, Helsinki
Deklarasyon Ilkelerine uygun olarak hastanemiz etik
kurulu tarafindan (2015/10-82 sayili karar) onayland1
ve hasta bilgileri klinigimizin hasta dosyalarindan
elde edildi. Elektif sartlarda KABG operasyonu
planlanan ve preoperatif déonemde VD seviyeleri
Ol¢iilmiis olan 150 hasta (46 kadin, 104 erkek), VD
seviyelerine gore, kontrol grubu (Grup A; 25-80
ng/mL) ve VD eksikligi grubu (Grup B; <25ng/mL)
olarak ikiye ayrildi. Hastalarin, hastane otomasyon
sisteminde kayitlar1 retrospektif olarak incelenerek
laboratuvar degerleri, EuroSCORE ortalamalari,
ekokardiyografi (EKO) bulgulari, viicut kitle indeksi
(VKI; agirlik/boy?  ( ) ) gibi preoperatif;
kardiyopulmoner baypas (KPB) ve aortik kros-klemp
(AKK) siireleri (dakika), anastomoz sayis1 gibi
intraoperatif ve hemodinamik parametreler, pozitif
inotrop  ihtiyaci, mekanik ventilasyon siiresi
(MVS;saat), drenaj miktari (cc), yogun bakim tinitesi
(YBKS; giin) ve hastanede kalig siiresi (HKS;giin)
gibi postoperatif veriler kayit altina alindi. Yiiksek
doz pozitif inotrop ihtiyact, sol ventrikiil destek cihazi

(SVDC) gereksinimi, atriyal fibrilasyon (AF) ve diger
aritmilerin gelisimi, serebrovaskiiler olaylar (iskemik
veya kanama), kanama nedeniyle reviizyon, diyaliz
ihtiyaci, yara yeri enfeksiyonu, perikardiyal ve plevral
efflizyonlar ve ilk 30 giin i¢cinde mortalite postoperatif
gelisen komplikasyon olarak tanimlandi.

Operasyon oncesi ii¢ hafta icinde ge¢irilmis miyokard
infarktiisii, ¢calisan kalpte KABG, acil operasyonlar,
reoperasyonlar, es zamanli kapak operasyonlari,
hematolojik bozukluklar, kemoterapi ve osteporoz
tanis1  olan ve tedavisi alan, ekstrakardiyak
arteriyopati, gecirilmis norolojik olay Oykiisi,
kardiyak pace, morbid obez, kronik bobrek yetmezligi
ve diyaliz programinda olan hastalar ¢aligmaya dahil
edilmedi.

Anestezi, cerrahi ve KPB tiim hastalar i¢in ayn1
yontemle uygulandi. KPB, ortalama arter basinci 60-
80 mmHg olacak sekilde, membran oksijenatorii ve
nonpulsatil roller pompa ile siirdiirtildii.

2.1. istatistiksel Analiz

Veri analizleri IBM® SPSS (Statistical Package for
the Social Sciences) 21.0 programi ile yapilmstir.
Verilerin  tanimlayic1 istatistiklerinde ortalama,
standart sapma, medyan en diisiik, en yiiksek, frekans
ve oran degerleri kullanilmistir. Degiskenlerin
dagilimi kolmogorov simirnov test ile dlgiildii. Nicel
bagimsiz verilerin analizinde mann-whitney u test
kullanildi. Nitel bagimsiz verilerin analizinde ki-kare
test kullanildi.

3. BULGULAR

Hastalarin demografik ve preoperatif klinik 6zellikleri
Tablo 1’de gosterilmistir.(Tablo 1). VD degerleri
optimal olan Grup A’da 75  hastanin
(erkek/kadin;53/22) yas ortalamasi 60.249.2 yil ve
VD degerleri <25 ng/mL olan Grup B’de 75 hastanin
(erkek/kadin; 48/27) yas ortalamasi 62.08+8.9 yil idi.
Cinsiyet (p=0,243), yas (p=0,232), VKI (p=0,137),
EuroScore (p=0,512), ejeksiyon fraksiyonu (EF;
p=0,535) acisindan gruplar arasinda fark tespit
edilmedi. 47 hasta sigara igiciydi, hipertansiyon
tedavisi alan 47 hastanin 25’1 Grup B’de idi
(p=0,363). 53 hasta tip 2 diyabetes mellitus (DM)
(gruplar aras1 p=0,247) ve 11 hasta kronik obstriiktif
akciger hastaligi (KOAH) (gruplar arasi p=0,267)
tedavisi almaktaydi. Hastalarin hicbirinde, gegirilmis
norolojik olay ve ekstrakardiyak arteriyopati yoktu.
Ortalama VD seviyeleri Grup A’da 42.6+13.8 ng/mL
ve Grup B’de 10.08+5.7 ng/mL olarak olgildii.
(p<0,01)

Tim hastalar, genel anestezi altinda ve mediyan
sternotomi yontemi ile KPB kullanilarak opere edildi.

74



Intraoperatif bulgular Tablo 2’de
gosterilmistir.(Tablo 2) KPB (sirasiyla, 99.8+25.09 ve
100.5+28.1 dakika; p=0,874) ve  AKK
(swrastyla,48.2+14.6 ve 50.08+17.4 dakika; p=0,495)
stireleri Grup B’de daha uzun olmasina ragmen her iki
grup arasinda anlamli degildi. Tiim hastalarda sol
internal torasik arter (LIMA) ve safen ven greftleri
kullanildi. Yapilan anastomoz sayist Grup A’da
3,27+0.79 ortalama ile Grup B’den (2.80+0.88) daha
fazlaydi.(p=0,01) Bu istatistiksel anlamlilik VD’nin
vaskiiler endotel iizerine etkisi ile agiklanabilir.

150 hastanin 11’inde yetersiz kardiyak performans
nedeniyle KPB siiresi uzamig ve bu hastalarda EKMO
ihtiyact olmadan intraaortik balon pompa Kkateteri
(IABP) kullantilmistir. 11 hastanin dérdii Grup A’da,
yedisi Grup B’de idi.(p=0,267) Grup B’deki IABP
ihtiyaci olan hastalarin besi kadin hastaydi ve VD
degerleri 12 ng/mL’nin  altindaydi. KPB
sonlandirildiktan sonra hemodinamik bozuklugu olan
hastalara pozitif inotropik destek olarak noradrenalin
0,5 pg/kg/dakika, dobutamin 10 pg/kg/dakika ve
dopamin 5 pg/kg/dakika dozunda intravenéz inflizyon
olarak baglandi. Grup A’da 5(%6,6), Grup B’de
18(%24) hastanin pozitif inotropik destek ihtiyact
olmustu.(p=0,03)

flk 30 giin iginde 6liimler mortalite olarak kabul
edildi. Kiimiilatif mortalite oranimiz %3,3 (5 hasta)
olarak tespit edildi. A grubunda KPB’den
ayrilamayan iki hasta kaybedilmis iken; Grup B’de

yetersiz  kardiyak = performans ve mekanik
ventilatérden ayrilamama nedeniyle {i¢ hasta
kaybedildi.(p=0,500) Eksitus olan bir hastada
postoperatif SVO ve yogun bakim initesinde
kaybedilen ii¢ hastada diyaliz gerektiren bdbrek
yetmezligi gelismis idi. Higbir hastamizda EKMO
ihtiyact olmamustir.

Hastalarin  postoperatif ~ verileri  Tablo  3’te
verilmistir.(Tablo 3) Her iki grup arasinda
MVS(p=0,586), YBKS(p=0,116) ve HKS(p=0,102)
acisindan fark yoktu. 150 hastanin 12’si kanama
nedeniyle erken donemde reviizyona alindi. Tim
hastalarda ilk 12 saatlik ortalama drenaj miktar
586+120 cc iken; kanama nedeniyle reviizyona alinan
12 hastanin saatlik drenaji 100 cc/h’den fazla idi.
Drenaj (p=0,09) ve reviizyon oranlar1 agisindan
gruplar arasinda anlamli fark tespit edilmedi (Grup
A/B: 4/8; p=0,184).

Grup A’da 12 (%16) ve Grup B’de 15 (%20) hastada
antiaritmik ilac tedavisi gerektiren atriyal fibrilasyon
(AF) gelismis 1idi.(p=0,336) Antiaritmik olarak
amiodorone 1200 mg/giin infiizyonu uygulandi. AF
geligen 27 hastanin 11’1 kadindi ve sekizi KOAH
tedavisi almaktayd: ve 20’sinde %50’den diisik EF
degeri mevcuttu.

Postoperatif donemde en sik safen yerinde yara
enfeksiyonu tespit edildi.(Grup A/B:6/12; p=0,104)
Ug hastada pnomoni, yedi hastada iiriner enfeksiyon
gelismis iken hi¢bir hastada mediastenit goriilmedi.

Table 1: Hastalarin demografik ve preoperatif klinik 6zellikleri

Degisken Vitamin D 25-80 ng/mL Vitamin D <25 ng/mL p degeri
(Grup A;n=75) (Grup B;n=75)
Yas (y1il) 60.2+9.2 62.08+8.9 0,232
Erkek/Kadin 53722 48/27 0,243
VKI (kg/m?) 27.4+3.2 28.2+3.2 0,137
Sigara 23(%30,6) 24(%32) 0,500
HT 22(%29,3) 25(%33,3) 0,363
DM 24(%32) 29 (%38,6) 0,247
KOAH 4(%5,3) 7(%9,3) 0,267
EF (%) 50.1+5.1 49.5+6.1 0,535
EuroScore 1.04+0,4 1.09+0.4 0,512
Vitamin D(ng/mL) 42.6+£13.8 10.08+5.7 <0,01

VKI, viicut kitle indeksi; HT, hipertansiyon; DM, diyabetes mellitus; KOAH, kronik obstruktif akciger hastalig1; EF, ejeksiyon

fraksiyonu
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Table 2: Statistical documentation of flap viability rates. It is noteworthy that the flap survival rates of the group

that received the preoperative ozone group were high

Degisken Grup A Grup B p degeri
(n=75) (n=75)

Distal anastomoz sayist 3,27+0.79 2.80+0.88 0,01

KPB siiresi (dakika) 99.8+25.09 100.5+28.1 0,874

AKK siiresi (dakika) 48.2+14.6 50.08+17.4 0,495

IABP 4(%5,3) 7(%9,3) 0,267

Pozitif inotrop ihtiyac1 5(%6,6) 18(%24) 0,03

KPB, kardiyopulmoner baypas; AKK, aortik kros-klemp; IABP, intraaortik balon pompa kateteri

Tablo 3: Hastalarin postoperative verileri

Degisken Grup A Grup B p degeri
(n=75) (n=75)

Drenaj(cc) 570+174 602+115 0,09
Reviizyon 4(%5,3) 8(%10,6) 0,184
Diyaliz 0 3(%4) 0,122
AF 12 (%16) 15 (%20) 0,336
SVO 0 1(%1,3) 0,510
Safen yeri infeksiyonu 6(%8) 12(%16) 0,104
Uriner infeksiyon 2(%2,6) 5(%6,6) 0,221
Pnémoni 1(%1,3) 2(%2,7) 0,17
MVS 5.90+1.2 6.02+1.3 0,586
YBKS 3.42+4.1 4.64+5.1 0,116
HKS 7.62+2.0 8.60+4.6 0,102
Mortalite 2(%2,6) 3(%4) 0,500

AF, atriyal fibrilasyon; SVO, serebrovaskiiler olay; MVS, mekanik ventilator siiresi; YBKS, yogun bakim kalis siiresi; HKS,

hastane kals siiresi
4. TARTISMA

Bu calisma, VD eksikliginin KABG
operasyonlarinda anastomoz sayisini etkiledigi ve
KABG yapilan hastalarda pozitif inotropik
gereksinimini arttirdigini ancak KABG sonrasi
gelisen komplikasyonlarla iliskisinin  anlamli
olmadigini géstermistir.

VD ile iliskili bir hastalik olan rasitizmin 1651'de
Glisson tarafindan tarif edilmesi ile VD’ nin énemli
bir vitamin oldugu ve VD eksikliginin kiiresel bir
sorun haline geldigi goriilmektedir. Son dekatlarda,
VD reseptorleri ve VD aktiflestirici enzimin kesfi ile
VD’nin sadece kemik metabolizmas: tizerine degil
tiim sistemler iizerinde pleiotropik etkilerinin oldugu
anlagilmistir.

VD eksikligi tanimi, dlgiilen VD degerlerine gore
yapilmaktadir. Birgok merkezde 25-30ng/mL
altindaki degerler VD eksikligi olarak kabul

edilmektedir ancak Endocrine Society Task Force on
Vitamin D kilavuzuna gére VD eksikliginin esik

degeri 20 ng/mL olarak belirtilmistir.(10) Biz,
hastalarda VD eksikligi degerini <25 ng/mL olarak
belirledik. 25-80 ng/mL degerleri de optimal diizey
olarak kabul ettik. Preoperatif VD seviyeleri
Ol¢iilmiis hastalari, bu degerlere gore Grup A (25-80
ng/mL) ve Grup B (<25 ng/mL) olarak ikiye ayirdik.
Merkezimizde yapilan tim acik kalp cerrahisi
hastalarimiz ~ smiflandirildt  ve izole ¢alisma
popiilasyonu elde etmek igin sadece KABG
operasyonu yapilan hastalar1 ¢alismaya dahil ettik.

VD  eksikligi  ¢esitli  kardiyovaskiiler  risk
faktorleriyle iligkilendirilmistir.(11) Bu etkiler
genellikle vaskiiler endotel iizerinden
gerceklesmektedir. VD  eksikliginin tetikledigi
endotel  disfonksiyonu, aterosklerozun erken
doneminde goriilen nitrik oksit etkisinin azalmasina
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yol agar.(12) Brendum-Jacobsen ve ark. (13)’nin
10170 hasta ile yaptiklar1 prospektif caligmada,
diisiik VD diizeylerinin artan iskemik kalp hastaligi,
miyokard infarktiisii ve 9 yillik takip sirasinda erken
oliim riski ile iliskili oldugu agiklanmistir.(13) VD
eksikliginin endotel iizerindeki negatif etkileri,
enflamasyon ve kopiikk hiicre aktivasyonunun
fizyolojik  sartlar icinde tutulamamasi ve
aterosklerotik plagin instabilizasyonu koroner
damarlarda yaygin stenoza ve damar boyunca
incelmelere yol acabilir.(14) Koroner damarlarin
siddetli patolojisi, KPB kullanilarak uygulanan
KABG operasyonlarinda, AKK ve KPB’nin
uzamasina neden olur. Vaskiiler yapilarin
etkilenmesi, KABG anastomozlarinin da daha zor
yapilmasina yol agar.(15) Calismamiza dahil
ettigimiz 150 hastanin tiimiine KABG operasyonu
uyguladik. KPB (sirastyla, 99.8425.09 ve
100.5+28.1; p=0,874) ve AKK (sirasiyla,48.2+14.6
ve 50.08+17.4; p=0,495) siireleri Grup B’de daha
uzun olmasina ragmen anlamli degildi. KPB ve
AKK siireleri sayisal olarak anlamli bulunmasa da
yapilan anastomoz sayisi g6z Oniine alindiginda,
Grup A’ya gore bu siirelerin yine de daha uzun
oldugu diisiiniilmelidir. Ciinkii yapilan anastomoz
sayisi, Gup A’da 3,27+0.79 ortalama ile Grup B’den
(2.80+0.88) daha fazlaydi.(p=0,01) Bu durum VD
eksikliginin koroner arter hastaliginin siddeti ile
iliskili oldugunu gosterebilir. Benzer sekilde,
Dziedzic ve ark.(16), prospektif c¢aligmalarinda
(n=637) ozellikle 70 yas ve iizerindeki hastalarda
VD eksikligi ile koroner arter hastaligi siddeti
arasinda koreleasyon oldugunu belirtmiglerdir. Grup
B’de <2 anastomoz yaptigimiz 32 hastanin %65’inin
65 yas tizerinde ve ¢gogunun VD seviyesi 15 ng/mL
oldugunu tespit ettik. Bu veriler Dziedzic ve ark.
(16)’nin ¢alismasini desteklemektedir.

VD diizeylerinin miyokardiyal yap1 ve fonksiyon
tizerindeki etkisi, pleiotropik role baglanmistir.
Azalan seviyeler artmis miyokardiyal hipertrofi,
sistolik ve diyastolik kan basinci degisiklikleri ve
artan endotel disfonksiyonu ile
iligkilendirilmistir.(14) Diigsik debi sendromu
(DDS), kardiyak debisi <2.5L/dk/mt2 ve KB
<90mmHg olan, hastay1 kardiyopulmoner baypastan
ayirmak igin yiiksek doz inotrop tedavisi ve IABP
destegi gerektiren bir sendromdur. Malhotra ve
ark.(17), VD eksikliginin DDS ve IABP kateteri
uygulanmasi ile anlamli bir iliski saptamiglardir.
Calismamizda Grup A’da dort ve Grup B’de yedi
hasta olmak iizere 11 hastada DDS gelismistir. Grup
B’deki IABP ihtiyaci olan hastalarin besi kadin
hastaydi ve VD degerleri 12 ng/mL’nin altinda
olmasina ragmen her iki grup arasinda DDS gelisimi
acisindan fark tespit etmedik.(p=0,267) Malhotra ve
ark.(17)’nin ¢alismasinda VD eksikligi olan 45
hastanin 10’unda (%22) DDS gelismesi bizim
calismamiz tarafindan desteklenmemektedir. Bu
durum, VD eksikliginin koroner arter hastaliginin
siddetini arttirmasit nedeniyle istenen diizeyde

miyokardiyal korumaya olanak tanimamasindan
kaynaklaniyor olabilir. Ancak Grup B’deki 18
hastanin pozitif inotrop gereksiniminin Grup A’ya
gore (5 hasta) anlamli olmasi (p=0,03), VD
eksikliginin miyokard {izerindeki negatif etkisini
aciklayabilir.

Atriyal fibrilasyon  (AF), hipoksi, artmis
enflamasyon, renin anjiyotensin aldosteron sistemi
(RAAS) disfonksiyonu ve elektrolit dengesizligi gibi
nedenlerle KABG sonrast en sik goriilen aritmi
tipidir. Sevil ve ark. (18), KABG operasyonu
yapilmis (n=278) ve AF gelismis hastalarda atriyum
caplari ve basinglart ile bazi biyokimyasal tetkiklerin
AF  gelisimi arasinda anlamli  bir iliski
saptamiglardir.  (18) VD  eksikliginin  genel
popiilasyonda ve ozellikle agik kalp cerrahisi
hastalarinda  aritmojenik  etkileri literatiirde
tanimlanmistir ancak VD ve AF arasindaki iligkiye
iliskin ~ klinik  veriler tartismalhdir.  (15,19)
Calismamizda %18 (27/150) hastada AF gelismisti.
VD eksikligi olan grupta daha fazla AF goriilmesine
ragmen istatiksel fark yoktu.(p=0,336) 27 hastanin
11’inin kadin hasta olmasi, sekiz hastanin KOAH
oykiisii ve 20 hastada <%50 EF degerinin AF
gelisimi  agisindan  daha  anlamli  oldugu
goriigiindeyiz.

Agcik kalp cerahisi uygulanan hastalarin postoperatif
donemde mekanik ventilasyon siirelerinin kisa
tutulmasi, yogun bakim ve hastanede kalis
stirelerinin en aza indirilmesi 6nemlidir. Preoperatif
klinik durum ve cerrahi islemler postoperatif
morbiditenin belirleyicileridir. VD eksikligi olan
hastalarin uzamisg mekanik ventilasyon
gereksinimiyle yogun bakim initesinde kalis
stirelerinin uzamig oldugu belirtilmektedir.(9,17)
VD’nin kas iskelet sistemi i¢in anahtar rol oynamasi,
VD eksikliginin tetikledigi enflamasyon nedeniyle
gelisen miyopati ve solunum sistem iizerindeki
negatif etkileri MVS ve YBKS’nin uzamasina
katkida bulunmaktadir.(20) VD eksikligi olan
hastalarimizda, Grup A’daki hastalara gore
MVS(p=0,586), YBKS (p=0,116) ve HKS (p=0,102)
ortalama degerleri daha yiiksekti ancak anlamli bir
iliski saptayamadik. (Tablo 3) Sonuglarimiz,
Zittermann ve ark. (21)’nin rapor ettikleri Vit D
eksikliginin artmis MV gereksinimi, uzamis yogun
bakim ve hastanede kalis siireleri ile anlamli iliskisi
oldugu c¢alismalariyla uyusmamaktadir. Bizim
calisma 150 hasta ile retrospektif yapilmigken
Zittermann ve ark.(21)’min 3371 hastay1r caligmis
olmalar1 ve g¢alismalarinin prospektif kohort bir
calisma  olmasi, sonuglarin  uyusmamasini
aciklayabilir.

VD eksikliginin agik kalp cerrahisi uygulanan
hastalarda mortalite agisindan bagimsiz bir risk
faktorii oldugu belirtilmistir.(22) Yiiksek doz inotrop
gereksinimi, MVS ve YBS’de uzama gibi VD
eksikliginin yol ag¢tig1 morbidite oranlarinda artisin
mortalite iizerine de negatif etki etmesi mantikli
goriinmektedir. Biz eksitus olan hastalarimizda 6lim
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nedenini, hastalarin preoperatif komorbidite ve
postoperatif donemdeki kritik durumlara bagladik.
VD eksikligi ile mortalite arasinda kesin bir iliski
kurmak i¢in daha biiyiik bir popiilasyon seti gerekli
oldugu kanaatindeyiz.

Calismamizi  sinirlandiran  en  6nemli  faktdr,
retrospektif olmasidir. Ayrica, KABG
operasyonlarindan sonra gelisen komplikasyonlar
multifaktoriyel olup kardiyovaskiiler olaylarin
insidansini tahmin etmek i¢in ¢ok sayida vakanin
analiz edilmesi gereklidir. Bu nedenle kiigiik
orneklem caligmalar1 ile izole VD eksikliginin
patolojik etkilerini net olarak degerlendirmek
imkansiz gibi goriinmektedir.

5. SONUC

VD eksikligi diinya ¢apinda bir sorun olmaya devam
etmektedir. VD’nin  kardiyovaskiiler  sistem
tizerindeki etkileri goz Oniine alindiginda, VD
eksikliginin vaskiiler yapilarda yaptigi patolojik
degisikliklerin KABG  operasyonlarmi  daha
komplike hale getirebilecegi akilda tutulmalidir ve
ayrica VD seviyelerinin bilinmesi, postoperatif
yogun bakim ve hospitalizasyon siirecinde
yasanacak olast komplikasyonlarin tahmin edilmesi
acisindan 6nemlidir. Bu nedenle, sadece KABG
degil tiim a¢ik kalp cerrahisi uygulanacak hastalarda,
preoperatif donemde VD seviyelerinin ¢alisiimasint
ve gerekirse kilavuzlara gore operasyon dncesinde
VD takviyelerinin yapilmasini dnermekteyiz. VD
eksikliginin postoperatif donemde net etkilerinin
belirlenmesi i¢in prospektif genis ¢apli ¢aligmalara
ihtiya¢ oldugu goriigiindeyiz.

Cikar catismasi: Cikar catismasi yoktur.
Finansman: Caligmada herhangi bir
kurum/kurulustan finansman destek alinmamastir.
Yazar katkisi: Calismanin planlanmasi, verilerin
toplanmasi, analiz ve istatistik ¢aligma ile makalenin
yazilip gozden gegirilmesinde tiim yazarlarin esit
katkis1 vardir.
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Abstract

Objective: Although the neurophysical mechanism of subthalamic nucleus (STN) stimulation is still unclear, STN with
decreasing electric field strength may be re-charged by battery. According to the law defined by Einstein, the unified
electromagnetic field (UF) energy formed by the electrically charged Auerbach ganglia co-oscillating with bowel movements,
can be transported by afferent nerves to charge the brain, like as battery. This study examines the rationality of this theory.
Methods: In this study, 18 rats with 360+£20 gr weighted were divided into 3 groups according to their intestinal pulsation
ranges as: 10+3/GI; 742/GII and 3+1/GIII. Auerbach's ganglia density (n/AG/mm3), Auerbach ganglia neuron density
(n/AGN/mm3) were estimated by taking 0.5 mm sections at 10 mm intervals from 5 different distances from the midline of the
ascending colon; and STN neuron densities (n/STN/mm3) were estimated. The Auerbach ganglia neurons -accepted as
vibrating particles- numbers (VPN/mm3) estimated with: VPN=nAxnAG;q the unified field strength (UFS) values formed by
Auerbach's ganglia was estimated by UFS=fxVPN equation. UFS and n/STN values were compared Mann Whitney U test.
Results: VPN/UFS/nSTN values were: (13.345+2.143)/(11.146+1.689)/132.863+12.654 in GI;
(11.762+1.843)/(8.434+1.119)/121.37149.872 in GII and (8.659+903)/(7.109+£768) /118.127+6942 in GIII) Statistical results
between UFS/nSTN were found as: p<0.005 of GI/GII; p<0.0005 of GII/GIII and p<0.00001 of GI/GIII. Conclusion:
Electromagnetic energy emitted from the intestinal UFs which created by the Auerbach's ganglia have predestinative role on
STN life with mechanisms such as batteries.

Keywords: Parkinson disease, subthalamic nucleus, unifield field, Auerbach ganglia, Neurenteric coil
Ozet

Giris: Subtalamik ¢ekirdek stimiilasyonunun (STN) norofiziksel mekanizmasi hala belirsiz olsa da, azalan elektrik alan giicii
ile STN pil ile yeniden sarj edilebilir. Einstein'in tanimladig1 yasaya gore, elektrik yiiklii Auerbach gangliyonlarinin bagirsak
hareketleriyle birlikte titreserek olusturdugu birlesik elektromanyetik alan (UF) enerjisi, afferent sinirler tarafindan pil gibi
beyni sarj etmek lizere tagmabilir. Bu ¢aligma, mevcut teorinin rasyonelligini incelemektedir. Metot: Bu ¢alismada 360+20 gr
agirhigindaki 18 rat, intestinal pulsasyon araliklarma gore 10£3/GI; 7+£2/GII ve 3+1/GIII olmak iizere 3 gruba boliindi. Cikan
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kolon orta hattindan 5 farkli mesafeden 10 mm araliklarla 0,5 mm kesitler alinarak Auerbach ganglion yogunlugu (n/AG/mm3),
Auerbach ganglion ndron yogunlugu (n/AGN/mm3) hesaplandi ve STN noéron yogunluklart (n/STN/mm3) tahmin edildi.
Titresen parcgaciklar olarak kabul edilen Auerbach ganglia noronlarinin sayilart (VPN/mm3), VPN=nAxnAG; Auerbach
ganglionlarinin olusturdugu birlesik alan kuvveti (UES) degerleri, UFS=fxVPN denklemi ile olacak sekilde tahmin edildi. UFS
ve 1n/STN degerleri Mann Witney U testi ile karsilastirildi. Bulgular: VPN/UFS/nSTN  degerleri:
(13.345+2.143)/(11.146+1.689)/132.863+12.654 Gl'de; GII’de (11.762+1.843)/(8.434+1.119)/121.371+£9.872 ve GIII’de
(8.659+903)/(7.109+£768) /118.127+6942 olarak bulunmustur. UFS/nSTN arasindaki istatistiksel sonuglar: GI/GII’de p<0.005;
GII/GIII’de p<0,0005 ve GI/GIII’de p<0,00001 olarak bulunmustur. Sonu¢: Auerbach ganglionlar tarafindan olusturulan
bagirsak birlesik alan kuvvetlerinden yayilan elektromanyetik enerji, pil gibi mekanizmalarla STN 6mrii tizerinde belirleyici
bir role sahiptir.

Anahtar Kelimeler: Parkinson hastaligi, subtalamik ¢ekirdek, tek alanli alan, Auerbach ganglionlari, ndroenterik selale

1. INTRODUCTION

Although the neurophysical mechanism of
subthalamic nucleus (STN) stimulation is still
unclear, STN with decreasing electric field strength
may be re-charged by battery. Vibrating electrically
charged masses create a magnetic field, and
vibrating magnetic masses create an electric field; It
is known that these two areas form a unified area.
The combined field energy created by the vibrations
of the myenteric ganglia in the vibrating intestines
charges the neural tissues they reach with afferent
signals and may be stored there for using when
needed. The substantia nigra and subthalamic
nucleus plays important roles in movement
modulation (1). Parkinson’s disease could begin at
the bowel and spread to the basal ganglia and brain
cortex secondary to abnormal brain-gut interactions
(2-3). Iron deficiency anemia has also been
responsible for STN degeneration in Parkinson’s
disease and deep brain stimulation may modulate
iron metabolism in basal ganglia (4-5). The vibrating
electric field also creates a magnetic field. And these
two fields charge the brain by acting as Einstein
mentioned in his unified field theory (6). We think
that the electromagnetic field weakened as a result of
neurodegeneration in the STN due to the decreasing
charge effect of this neurophysical waterfall, which
weakens the production power in iron deficiency
anemia, may be responsible for the movement
disorder, and STN stimulation also acts by
increasing this power. For this reason, we say that
Fe(III), which has a magnetic effect, may act like a
dynamo magnet in the intestines and production of
unified field area in intestines.

2. METHODS

The study protocols were approved by the Ethics
Committee of Ataturk University, School of
Veterinary Faculty, Erzurum-Turkey. In this study,
18 rats consisting of 6 members with an average
weight of 360+20 gr were divided into 3 groups
according to their intestinal pulsation frequencies as:
10+3/GI; 7+2/GII and 3£1/GIII. Auerbach's ganglia
density (n/AG/mm3), Auerbach ganglia neuron
density (n/AGN/mm3) were estimated by taking 0.5
mm sections at 10 mm intervals from 5 different
distances from the midline of the ascending colon

and STN neuron densities (n/STN/mm3) were
estimated. The specimens were embedded in
paraffin blocks and sections were stained with
hematoxylin-eosin and GFAP
immunohistochemistry. The physical dissector
method was used to estimate the numbers of neurons
in AG and degenerated neuron density of STN. Each
neuron was accepted as a vibrating particle and the
vibrating particles numbers (VPN/mm3) estimated
with: VPN=nAxnAG; the unified field strength
(UFS) values formed by Auerbach's ganglia was
estimated by UFS=fxVPN equation. UFS and n/STN
values were compared Mann Whitney U test.

2.1. Histological Procedure

The brain and intestinal tissues of all subjects were
tenderly removed. After fixation in 10% neutral
formalin solution, the tissues were passed in alcohol
and xylol series and embedded in paraffin blocks.
Firstly, tissues divided horizontally into 10
segments, and then about 20 sections were cut from
each block 4-5 micrometer in thickness with a
microtome (Leica RM2125RT, Leica Microsystems,
Wetzlar, Germany). Some specimens were stained
with  hematoxylin-eosin (H&E) and GFAP
immunohistochemistry.

2.2, Neuron Density Estimation Method of
Auerbach Ganglia/STN by Stereology

To accurately estimate the number of Auerbach
ganglia and STN, colon and brainstem tissues were
vertically embedded in paraffin blocks and each of
them sectioned 20 histological levels was measured
and shown as ra, b,c,...,x. The mean external radius
value of the colon was calculated as re =
rel+....re20/20. Moreover, the mean internal radius
of the colon was calculated as: ri = ril + ---1i20/20.
In addition, the length of the colon was shown as h =
hl +---h20 = Zh and accepted as the total height of
the cylinder-shaped channel. Next, Auerbach
ganglia neuron density was calculated as: d =
n/0.5mm segments. The total number of Auerbach
ganglia-neurons per mm3 was estimated by using
Physical dissector method as our previous studies.

2.3. Statistical Analysis.
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Results analyzed by using SPSS 21.0 for Windows.
Multiple comparisons among groups were done by
Kruskal Wallis test. Using Mann-Whitney U test,
binary comparisons between groups were assessed.
Values are given as the meantstandard deviation. p-
value <0.05 was accepted significant. SPSS version
15.0 was used. Since the data showed a normal
distribution, intergroup differences were assessed
using a one-way ANOVA. A P<0.05 was accepted
as statistically significant.

3. RESULTS

3.1. Histological Results

Figure-1 shows ascending colon histomorphology
and architectures of Auerbach's ganglia. Auerbach's
ganglia are observed in the ascending colon of a rat.
Estimations of Auerbach's ganglia and neuron
densities of ganglia; Consecutive S-micron sections
of 0.5 mm sections taken at 0.5 mm intervals from
the midline of the ascending colon from 5 different
distances were stained with the GFAP
immunohistochemistry, and stereological analysis
was performed using a light microscope. Intra
ganglion neurons and physical formulas are seen in
figure-2. In the formula, each neuron is considered
as an oscillating electrically charged particle, and the
product of the neuron density and the number of
ganglions is considered as the total number of
particles. Since the cell voltages cannot be measured
and it will not break the equality when it is on both
sides, it will not affect the statistical results. Figure-
3: Enlarged (d2) and narrowed (d1) lumen with
colon wall (CW), lumen (L), Auerbach's ganglia (G)
and intestinal pulsations in the ascending colon of a
rat; and (d1-2-1) diagram (A) showing the oscillation
amplitudes of ganglion (G) and neurons (n) in these
contraction-expansion zones; A representative
picture of the ganglion (Gn) (B) and neurons (C) in
each ganglion, which we consider as charged
particles, are seen in one section. In Formula I, the
total number of particles considered as an oscillating
electrically charged particle is; In formula II, the
method of how to calculate the total combined area
value is given simply. Figure-4 shows localization of
subthalamic nuclei in the rat brain; normal
neurons/glial cells (C) in animals with a normal
oscillation frequency; Figure D shows partially
reduced dendrites of glial cells and slightly deformed
neurons in animals with moderate oscillation
frequency; and in figure E, a large number of
reduced dendrites and highly deformed neurons are
observed in animals with low oscillation frequency.
V3 indicates the third ventricle.

3.2. Numerical Results.

VPN/UFS/nSTN values were: (13.345+2.143) /
(11.146£1.689) / 132.863+£12.654 in GI

(11.762+1.843)/(8.434+1.119)/121.37149.872  in
GII and (8.659+903)/(7.109+768) /118.127+6942 in
GIIN)

3.3. Statistical Results

Statistical results between UFS/nSTN were found as:
p<0.005 of GI/GII; p<0.0005 of GII/GIII and
p<0.00001 of GI/GIII).

4. DISCUSSION

Electrically charged neurons vibrating throughout
the body may be sending the combined
electromagnetic field energy they create from the
electrical energy arising from the vibrating magnetic
energy they produce to the central nervous system to
be stored and used when necessary, via afferent
nerves. Vibrating electrically charged masses create
a magnetic field, and vibrating magnetic masses
create an electric field; It is known that these two
areas form a unified area. Vibrating electrically
charged masses create a magnetic field, and
vibrating magnetic masses create an electric field; It
is known that these two areas form a unified area.
The combined field energy created by the vibrations
of the myenteric ganglia in the vibrating intestines
charges the neural tissues they reach with afferent
signals and may be stored there for using when
needed. The substantia nigra and subthalamic
nucleus is an important modulator of the cortico-
basal ganglia webs and the essential target of deep
brain stimulation in Parkinson's disease (1). Recent
studies have shown that Parkinson’s disease may
begin at the bowel and spread to the central nervous
system via the vagal nerve further spreading to the
brain cortex (2). According to new literatures, the
gut microbiota regulates the brain-gut axial
interaction through neural mechanisms (3).
Although the iron deficiency anemia has been
accused of neurodegenerative events in Parkinson’s
disease, the role of iron deficiency anemia has not
been investigated in  subthalamic nucleus
degeneration (4). Iron absorption is a kinetic event
which regulated by duodenum (7). A molecule called
Hephaestin converts Fe(II) to Fe(Ill) during iron
absorption in duodenal enterocytes (8). Subthalamic
nucleus is deeply affected in iron metabolism
disorders and associated with amyloid depositions in
subthalamic nucleus with Parkinson’s diseases (9-
10-11). Chronic striatal inflammation in the
substantia nigra
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Figure-1: Auerbach's ganglia (AG) are observed in the ascending colon of a rat (LM, GFAP, x4). Estimations of
Auerbach's ganglia and neuron densities of ganglia; Consecutive 5 micron sections of 0.5 mm sections taken at
0.5 mm intervals from the midline of the ascending colon from 5 different distances were stained with the GFAP
method, and stereological analysis was performed using a light microscope..
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Figure-2: Auerbach's ganglia (AG/A) and neurons in the ganglion (B) are observed in the ascending colon of a
rat. In the formula, each neuron is considered as an oscillating electrically charged particle, and the product of the
neuron density and the number of ganglions is considered as the total number of particles. Since the cell voltages
cannot be measured and it will not break the equality when it is on both sides, it will not affect the statistical results.

VPN=—DMAxnAG (I) UFS=—Ff xVPIN (1)

Figure-3: Enlarged (d2) and narrowed (d1) lumen with colon wall (CW), lumen (L), Auerbach's ganglia (G) and
intestinal pulsations in the ascending colon of a rat; and (d1-2-1) diagram (A) showing the oscillation amplitudes
of ganglion (G) and neurons (n) in these contraction-expansion zones; A representative picture of the ganglion
(Gn) (B) and neurons (C) in each ganglion, which we consider as charged particles, are seen in one section. In
Formula I, the total number of particles considered as an oscillating electrically charged particle is; In formula II,
the method of how to calculate the total combined area value is given simply.
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Figure-4: Localization of subthalamic nuclei (STN) in the rat brain; normal neurons/glial cells with a normal
oscillation frequency owned animals (C); in figure D, partially reduced dendrites of glial cells and slightly
deformed neurons in moderately oscillation frequency owned animals; and in figure E, many numbers of reduced
dendrites and a highly deformed neurons in low oscillation frequency owned animals. V3 represents the third
ventricle (LM, GFAP,x2/A; x4/B; x20/C-E).

causes iron deposition in subthalamic nucleus and
deep brain stimulation may modulate iron
metabolism in basal ganglia (12-5). The subthalamic
nucleus has iron-rich subcortical structures in non-
human primates (13). The working order of these
myenteric energy generators, which we think is
charging the brain with afferent signals, may be
disrupted in iron deficiency and reduce energy
production. In addition, while they were being stored
in the basal ganglia, they created an electric field by
vibrating due to brain pulsations. The vibrating
electric field also creates a magnetic field. And these
two fields charge the brain by acting as Einstein
mentioned in his unified field theory (6). Since this
mechanism is disrupted in iron deficiency anemia,
electrical energy transfer to the brain, which is a
treatment method, is considered necessary. Although
STN stimulation is widely used in Parkinson's
disease, its neurophysical mechanism is still unclear.
We hypothesize that the stimulation process charges
STN-connected network and the augmented STN
network by uploaded electrical currency adequately
modulates movement disorders. We think that the
positively charged FE(III) ions, with the electrical
energy that we think they produce as they flow
through the coil-like narsaces surrounded by rich
neural networks, energize the CNS, especially the
basal ganglia. We think that the electromagnetic
field has been weakened as a result of
neurodegeneration in the STN. This result can be due
to the decreasing charge effect of this neurophysical
waterfall. As a result, iron deficiency anemia can
occur, and this situation may be responsible for the
movement disorder. STN stimulation may also act
by increase this effect. For this reason, we say that
Fe(IlI), which has a magnetic effect, may act like a
dynamo magnet in the intestines and production of
unified field area in intestines.

Considering in the light of current physical
information, it is clear that the brain's ATP will not
be sufficient on its own. We guess that the electric-
magnetic and combined field energies produced by
all vibrating cells due to the electric and magnetic
charges they contain are used in the brain areas they
reach with afferent signals and are stored for use
when its necessary. The electromagnetic field is
mainly formed as a result of harmonic motion of a
charge in one direction. As a result, electric field
lines of force propagate from a stationary or moving
charge; An electric field force wave propagates from
an oscillating charge. According to Faraday's electric
field theory, electric field force points scatter from a
stationary charge in all directions of space. Since
these dots scatter sequentially from the same charge
in certain directions, the combined electric field
force dots become a straight line. The electric field
is defined as the force per charge applied to a fixed
point charge at a certain point in space: It is created
by moving magnetic objects. There is a relation
E=F/q between the electrical force felt by the F
particle, q the charge of the particle, and the electric
field at the position of the E particle. The magnetic
or magnetic field is the area in which a magnet can
exhibit its magnetic properties. The lines formed
around the magnet are called magnetic field lines
formed by the magnet in that region. The magnetic
field is produced internally by moving electric
charges, time-varying electric fields, or fundamental
particles. It is generally produced by electrically
charged objects in motion. Its unit is Tesla. The unit
is Newtons per coulomb-meter/second. It is also
referred to as T=N(Am)-1 since it is called one
ampere in coulombs per second. In practice, gauss
(G) is used, since Tesla is such a large unit for
everyday events. 1 1T=104 G is Gauss. If the electric
and magnetic fields are produced from the same
center, the electric and magnetic fields intertwine
and form a unified field within the frameworks
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described by Albert Einstein (14). A tube-shaped and
vibrating intestine can be thought of as a coil, with
the electrically charged myenteric ganglia
surrounding them. In this case, it is understood that
both the electromagnetic field energy obtained from
vibrating electrically charged neurons and the
dynamo energy generated by Fe(IIl) ions flowing
from the intestinal lumen are in enormous amounts.
We imagine that this energy charges the peripheral,
spinal cord and cerebral ganglia, where it goes with
the afferent nerves, and is stored there for later use.

From a physical point of view, it can be thought that
Parkinson's disease is caused by an electric-magnetic
or electromagnetic field weakness that cannot occur
or weaken within the nervous system. As a matter of
fact, STN stimulation with electrical current is
actually nothing but the act of electrically charging
the brain. When Parkinson's disease is considered at
the atomic and molecular level, it is revealed that a
disease consists of metal metabolism disorders such
as iron or conductive copper, which is a distorted
ferromagnetic conductive metal, or cell losses that
produce electrical energy in STN.

Parkinson's disease is characterized by progressive
loss of dopaminergic neurons in the substantia nigra.
Ferrum deficiency has been associated with
neurodegenerative disorders. However, the role of
iron in brain and bowel function is not well-known
(15). Parkinson's disease is the second most frequent
neurodegenerative disease of the central nervous
system after Alzheimer's disease. The substantia
nigra and subthalamic nucleus networks are
important key structures in the treatment of
movement disorders, particularly those associated
with parkinsonism (1). Neurodegenerative disorders
not only impair essential functions in the central
nervous system, but also cause permanent intestinal
dysfunctions through their action both in the central
nervous system and in neurons that innervate the gut.
(4). Tron is mostly absorbed from the duodenum
(16). In our theory, the lack of iron atoms that play
the role of magnet in the neuroenteric dynamo
mechanism also leads to a decrease in the energy
produced by the neuroenteric dynamo. The decrease
in the energy produced in the intestines also leads to
a decrease in the energy sent by the afferent nerves
to support the neural circuits in the brain and the
substantia nigra. This may mean denervation of the
substantia nigra with the philosophy of
neuropathology. And this event also leads to
neurodegeneration due to denervation injury in the
substantia nigra.

4.1. The Role of Iron in Biological Events

Weak magnetic fields created by bio magnets
crystals (17). Animals are affected by the
electromagnetic fields of the earth (18). Magnetite is

produced by brain and intesinal cells (19). Increased
magnetite levels were also observed in subjects with
Huntington's and Parkinson’s disease (20). The
subthalamic nucleus is an important core of the
cortico-basal ganglia network and the main target of
deep brain stimulation in Parkinson's disease.
Histological studies have  revealed an
inhomogeneous iron distribution within the STN,
which has been related to putative subdivisions
within this nucleus (21). The substantia nigra, the
subthalamic nucleus, and the red nucleus are deeply
affected in iron metabolism disorders (9). Iron
accumulation induced neurodegeneration may be
treated with bilateral subthalamic nucleus
stimulation (22). Deep brain stimulation may
modulate iron metabolism in basal ganglia (5).
Paramagnetic substances principally iron delineate
the caudate, putamen, globus pallidus, red nucleus,
substantia nigra, and dentate nucleus (23). Iron
deficiency is determined by hypointense signal
intensity in the red nucleus. substantia nigra and
subthalamic nucleus in Parkinson's disease (24).

Iron is an important modulator in brain energy
metabolism. The iron concentration in the
subthalamic nucleus has an important role in the
formation of neuropsychological findings (25). Iron
is very important in bowel dynamism. The decrease
in iron absorption from the intestines with age may
trigger Parkinson's disease (26). Iron accumulation
in the hippocampus or basal ganglia creates black
holes with very high gravitational fields, similar to
those in space, leading to the deletion of the memory
of the neurons in the vicinity and even the
destruction of neurons (27).

4.2. Similar Physical/Biophysical Laws in the
Working Order of Coils and Intestines

If we compare the intestines to the coil assembly in
terms of their neuroenteric architecture, the coils
used in the production of electric current can be
replaced by the intestines, the coil windings by the
myenteric neural network and the magnets by iron
atoms circulating in the intestinal lumen.

4.3. Physical Laws Summarizing the
Working Arrangement of Coils

In order to strengthen the magnetic field in the
intestine and increase the inductance effect,
myenteric networks consisting of somatic and
autonomic nerves are wrapped together to form
coils. Air or nutrients in the intestinal lumen can be
compared to coil nuclei and the neuroenteric
network to coil tubing. Magnetically effective iron
atoms passing through the intestines also create a
magnetic field by stimulating myenteric neurons.
The currents of the intestinal loops lined up side by
side also increase the field strength by affecting each
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other. In this neuroenteric mechanism, if the neural
network helix in the proximal segment of the
intestine is high and the number of helices in the
output segment is low, the high input voltage will be
low at the output. If this situation is measured by
electrophysiological tools, it manifests itself in the
form of shrinking and shrinking sinusoidal waves.
Since flux-current relations are linear in air coils,
induction values are constant. This also applies to the
intestines. Just like coils, the intestines convert the
electrical energy they receive from the myenteric
ganglia, which they stimulate through iron atoms,
into magnetic fields and store energy in these
magnetic fields. This energy is probably stored
autonomously or in ganglia. In a gut where the total
magnetic flux changes over time for some reason, a
voltage known as electromagnetic induction occurs,
just like in the coil. And this voltage creates an
induction voltage. A different voltage known as
electromotive induction, which occurs at varying
intensities in the total magnetic flux of the coils, can
also occur in the guts. The mechanism for this is that
the autonomic and somatic nerves store energy (28).

Faraday's Law: When a coil placed in a constant
magnetic field is moved, a voltage occurs between
the two ends of this conductor as a result of the
conductor cutting the magnetic field lines. With this
voltage, mechanical energy is converted into
electrical energy (28).

Lenz's Law: If the ends of a coil wire are joined on
a load, which creates an induction voltage in a
magnetic field, a current flow through the coil. The
direction of the current passing through the coil is
opposite to the direction of the magnetic field that
creates it. When a coil placed in a fixed magnetic
field is moved, a voltage occurs between the two
ends of this conductor, depending on the coil's
cutting of the magnetic field lines. This is the basic
working principle of generators, in which electrical
energy is provided and mechanical energy is
converted into electrical energy (29).

The relationship between inductance value,
magnetic permeability, number of turns, cross-
sectional area of the core and length of the core can
be summarized with the following equation.

L=(uN2A)/

L:Inductans: p: Magnetic permeability; N: Number
of turns; A: Cross-sectional area of the core; 1: Coil
length

As the inductance value, magnetic permeability,
number of turns and cross-sectional area of the core
increase; The size of the core increases as it
decreases (29).

4.4. The Use of Physical Laws That
Summarize the Working Mechanism of The Coils
to Explain the Working Order of The Intestines.

Iron absorption is a kinetic event that takes place in
the  duodenum (7). Because ultra-small
superparamagnetic iron oxide nanoparticles are a
new horizon in the treatment of Parkinson's disease
(30). A molecule called Hephaestin converts Fe(II)
to Fe(Ill) during iron absorption in duodenal
enterocytes. Hephaestin is also localized to the
enteric nervous system (8). We can easily use the
physical laws that summarize the working
mechanism of the coils to explain the working order
of the intestines on a theoretical basis. The
cylindrical structures of the intestines can be
compared to the air core of the coil, and the
myenteric ganglion networks on its wall can be
compared to the coil windings. In this formula, L can
be used as the intestinal inductance, p the electrical
permeability of the intestine, N the number of
myenteric ganglia/network producing electrical
current, A bowel section thickness and 1 the length
of the bowel segment. As the intestine can be an air
core model, cores with different conductivity values
can be simulated when it is full of stool. In summary,
we can consider the intestines as air cores, the
myenteric neural network as windings, and iron
atoms as free-moving cores with magnet effect. In
addition, while they were being stored in the basal
ganglia, they created an electric field by vibrating
due to brain pulsations. The vibrating electric field
also creates a magnetic field. And these two fields
charge the brain by acting as Einstein mentioned in
his unified field theory (6).

Limitation: Since this study is a histopathology-
based theoretical physics study, clinical,
electrophysiological and nanophysical data are not
available.

5. CONCLUSION

According to our hypothesis, ferromagnetic iron
atoms create an electric current as they pass through
the coil-like intestines and cerebral arteries, and this
current spreads through the enteric nervous system
and charges the neural circuits. In addition, while
they were being stored in the basal ganglia, they
created an electric field by vibrating due to brain
pulsations. The vibrating electric field also creates a
magnetic field. And these two fields charge the brain
by acting as Einstein mentioned in his unified field
theory. Since this mechanism is disrupted in iron
deficiency anemia, electrical energy transfers to the
brain as a treatment method, is considered necessary.
Although STN stimulation is widely used in
Parkinson's disease, its neurophysical mechanism is
still unclear. We hypothesize that the stimulation
process charges STN-connected network and the
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augmented STN network by uploaded electrical
currency adequately modulates movement disorders.
We think that the Fe(IIl) ions produce electrical
energy flowing through the coil-like intestines
surrounded by myenteric neural networks.
Presumably, this energy is sent to the central nervous
system through afferent nerves, especially the basal
ganglia, to be stored and used when it is necessary.
Because of the electromagnetic field strength
weakened by neurodegeneration due to iron
deficiency anemia, STN cannot modulate
movements. Therefore, STN stimulation may be
needed.

New Insights

We postulate that in the central nervous system,
which has trillions of synaptic networks, ATP in the
brain will be insufficient to operate these circuits,
that the heat energy that will be released as the
number of attached synapses increases may burn the
brain, and that the main task of the cerebrospinal heat
is to cool the brain. We think that the
electromagnetic energy carried to the central nervous
system by the afferent signals mentioned in the
article charges the nervous system, is stored there as
backup energy and can be used instead of ATP when
it is necessary.

Future Insights: Neurocomputing interface
methods that will increase iron absorption or
inductance of the myenteric neural network will be
used as a treatment method in the future.
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Abstract
Objective: In this study, it was aimed to evaluate the correlation of malondialdehyde (MDA) levels in maternal blood, fetal
blood, and placental bed with fetomaternal Doppler values in preeclamptic pregnant women. Methods: The study was carried
out with a total of 74 cases, of whom 52 were healthy and 22 were pregnant with preeclampsia. Malondialdehyde levels were
measured in maternal blood, cord blood, and placenta tissues of the pregnant women. Doppler sonographic measurements were
carried out for the uterine and umbilical arteries. Doppler values and MDA levels of preeclamptic and healthy pregnant women
were compared. Results: Malondialdehyde levels in maternal blood and placental tissue in preeclamptic pregnant women were
significantly higher than healthy pregnant women (p<0.05). Although umbilical artery and umbilical vein MDA levels were
higher in the study group than in the control group, they were not statistically significant (p>0.05). Doppler sonographic indexes
in the umbilical and uterine arteries were significantly higher in the preeclamptic group than in the control group (p<0.05).
When all patients were evaluated, there was no significant correlation between maternal and placental malondialdehyde values
and umbilical and uterine artery Doppler values. Conclusion: Malondialdehyde levels and fetomaternal Doppler values in
blood and placental tissue were significantly higher in preeclamptic pregnant women compared to the control group. However,
no significant correlation was found between MDA levels and Doppler values.

Keywords: Oxidative stress, lipid peroxidation, malondialdehyde, Doppler sonography, placental insufficiency,
preeclampsia

Ozet
Amag: Bu caliymada preeklamptik gebelerde maternal kan, fetal kan ve plasental yataktaki malondialdehit (MDA) diizeylerinin
fetomaternal Doppler degerleri ile korelasyonunun degerlendirilmesi amaglanmistir. Materyal ve Metod: Calisma 52 saglikli,
22 preeklamptik gebe olmak iizere toplam 74 olgu ile yiiriitiildii. Gebelerin maternal kan, kordon kani, plasenta dokularnda
MDA diizeyleri 6l¢iildii. Uterin ve umbilikal arterlerde Doppler sonografik dl¢imler yapildi. Preeklamptik ve saglikli gebelerin
Doppler degerleri ile MDA diizeyleri karsilastirildi. Veriler SPSS programinda analiz edildi. Istatistiksel anlamhilik diizeyi
p<0.05 kabul edildi. Bulgular: Preeklamptik gebelerde maternal kan ve plasental dokudaki MDA seviyeleri, saglikli gebelere
gore anlaml sekilde yiiksekti (p<0.05). Umbilikal arter ve umbilikal ven MDA diizeyleri ¢alisma grubunda, kontrol grubuna
gore daha yiiksek bulunsa da istatistiksel olarak anlamli degildi (p>0.05). Umbilikal arter ve uterin arterlerdeki Doppler
sonografik indeksler, preeklamptik grupta kontrol grubuna gore anlamli sekilde daha yiiksekti (p<0.05). Tiim hastalar
degerlendirildiginde maternal ve plasental malondialdehit degerleri ile umbilikal ve uterin arter Doppler degerleri arasinda
anlaml bir korelasyon saptanmadi. Sonu¢:Preeklamptik gebelerde, kan ve plasental dokudaki MDA diizeyleri ve fetomaternal
Doppler degerleri kontrol grubuna gore anlaml sekilde daha yiiksek bulunmus, ancak MDA diizeyleri ile Doppler degerleri
arasinda anlaml bir korelasyon saptanmamustir.

Anahtar Kelimeler: Oksidatif stres, lipid peroksidasyonu, malondialdehit, Doppler sonografi, plasental yetmezlik,
preeklampsi
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1. INTRODUCTION

Preeclampsia is a multisystemic syndrome with
hypertension and proteinuria that occurs after the 20th
week of pregnancy. It is a pregnancy-specific disease
(1, 2). It is still among the most important causes of
maternal and neonatal mortality and morbidity in
developing countries (3-5).

The cause of preeclampsia has not been fully
determined (1). Many factors are blamed on its
etiology, and one of the hypotheses put forward is
oxidative stress and endothelial cell damage. The lack
of placental perfusion seen in preeclampsia initiates
circulatory events that cause endothelial cell damage
(3). Accordingly, an imbalance between oxidative
stress and antioxidant defense systems causes damage
to the placental wall. It has been suggested that an
increase in malondialdehyde (MDA) production due
to lipid peroxidation may lead to preeclampsia (6-8).
As a result, placental insufficiency occurs. Early
detection of preeclampsia is of great importance for
maternal and fetal health.

Oxidative stress is the intersection of the factors that
cause the clinical features of preeclampsia and leads
to endothelial cell dysfunction. Free radicals attract
polyunsaturated fatty acids to the cell membrane,
initiate lipid peroxidation, and cause the release of
free radicals mediated by lipid peroxidation, thereby
causing endothelial damage (9, 10). Some products
are formed during lipid peroxidation and the
measurement of these products is used as an indicator
of oxidative stress. Malondialdehyde is the most
widely used one among them (11).

Doppler ultrasonography (USG) is a noninvasive
method that can be used in fetal hemodynamic
studies. It helps to identify the risky fetus in high-risk
pregnancies, which enables it to be used as a screening
test (12, 13). Impairment of placental perfusion occurs
long before the onset of clinical signs of preeclampsia
and can be detected by Doppler sonography. In this
respect, Doppler USG is an important tool in the
prediction of preeclampsia and adverse perinatal
outcomes (14, 15).

Since the uterine artery represents the maternal
condition, it is the most used vessel in the Doppler
sonographic evaluation of PE (16, 17). On the other
hand, the umbilical artery is mostly used to evaluate
fetal status (18-20). Doppler sonographic examination
of the utero-fetoplacental vasculature allows
evaluation of perfusion in both compartments and has
a better risk estimation. It is known that the risk of
developing hypertensive complications in antenatal
follow-up can be estimated by uterine artery Doppler
sonographic examination to be performed in the
second trimester. The presence of pathological
findings in both A. uterina indicates a high risk for
preeclampsia, most likely due to impaired perfusion
of fetal vessels (21).

The presence of end-diastolic flow in the A.
umbilicalis Doppler sonography indicates a high

obstetric risk. The degree of Doppler sonographic
pathologies is proportional to the degree of fetal
intrauterine threat. Therefore, a reverse flow in the A.
umbilicalis is a sign of serious perinatal problems. At
this time, a backward flow is observed in the fetal
vessels at the end-diastolic stage. In the presence of
such a finding, perinatal mortality is very high. This
finding reflects a dangerous situation for the fetus.
Most fetuses with reverse flow can experience
intrauterine death in a few days. The end-diastolic
block is also a serious condition. These fetuses have a
significantly increased risk for serious perinatal
pathologies and neuromotor disabilities. Perinatal
mortality is significantly higher in cases with the
reverse flow (21). Preeclampsia poses a significant
risk to the mother and fetus. Patients with placental
insufficiency usually have decreased flow amounts or
at least altered flow curves. Thanks to the information
obtained about the deficiencies in placental function
through Doppler sonography, fetal damage can be
prevented by planning a perinatal approach (21).

In this study, we aimed to investigate the correlation
between MDA levels and fetomaternal Doppler
values in maternal blood, fetal blood, and placental
tissue in preeclamptic patients.

2. MATERIAL AND METHOD
2.1. Ethical Consent

The ethical permission required for the study was
obtained from Biilent Ecevit University Clinical
Research Ethics Committee (Issue: 2005/02-10). The
study was conducted in accordance with the principles
of the Helsinki Declaration.

2.2. Study design and participants

The study was a prospective study in which 22
preeclamptic and 52 normal pregnant women who
were admitted to the pregnant outpatient clinic were
included. The preeclamptic pregnant patients were
determined as the study group, whilst the normal
pregnant women were accepted as the control group.
Participants were given detailed information about all
transactions to be carried out and their written consent
was obtained. The diagnosis of preeclampsia was
made according to the criteria of the American
College of Obstetricians and Gynecologists (ACOG)
after the 20™ gestational week, at least two blood
pressure values measured at intervals of six hours
were 140/90 mmHg or above, proteinuria was 1+ / 2+
in the urine analysis with a dipstick or 300 mg or more
in 24-hour urine was detected (22). Having a
metabolic or systemic disease, antihypertensive drug
use, smoking, and alcohol use, and non-volunteering
were determined as exclusion criteria. Since placental
bed biopsy was planned to be taken during delivery,
healthy-term pregnant women who did not have a
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systemic or chronic disease and who were planned to
undergo cesarean section for other reasons (such as
elective, presentation anomalies) were included in the
control group. Multiple pregnancies and those with
congenital or structural malformations were excluded
from the study.

2.3. Procedure

Gestational age was determined by the last menstrual
period and ultrasonographic biometry. Gestational
age, birth weight, placental weight, mode of delivery,
perinatal mortality, 1% and 5% minute Apgar score,
umbilical and uterine artery Doppler results, MDA
values in placental tissue and maternal blood were
examined in terms of demographic characteristics of
the participant.

2.3.1. Doppler measurements

Doppler measurements of the umbilical artery and
both uterine arteries were performed
transabdominally using a 3.5 MHz Probe (GE Logiq
7®, Penta Elektronik, Ankara, Turkey) in all pregnant
participants. Umbilical artery measurements were
taken in a free umbilical cord cycle. The maximum
and end-diastole flow velocities in the systole were
marked in three separate waves and the
systole/diastole (S/D) ratio was calculated and
averaged. At the same time, resistance index (RI) and
pulsatility index (PI) values were calculated. Early
diastolic "notch" in uterine arteries and PI, RI, and
S/D values in umbilical and uterine arteries were
measured in waveform. All Doppler measurements
were performed by the same person within 24 hours
of birth. In the study group, S/D ratios above the
percentile of 95% according to gestational age were
considered pathological. In the control group, since
they were all termly pregnant, an S/D value above 3
was considered pathological. Notch monitoring in
uterine arteries, end-diastolic flow loss in umbilical
and uterine arteries, and reverse flow monitoring were
considered pathological for both groups (16, 21).

2.3.2. Taking and storing blood samples

5 cc of peripheral venous blood was taken from all
pregnant women within 3 days before delivery. After
birth, approximately 2 cc of blood was taken from the
cord from both the umbilical artery and vein following
the clamping of the cord. Following the clamping of
the cord after birth, a blood sample was taken from the
cord and fetal blood gas was evaluated. After waiting
for 30 minutes for blood samples to coagulate in
sterile tubes, centrifuged for 3000 cycles and 30
minutes, separated the serums, and stored at -80
degrees until the time of analysis.

2.3.3. Malondialdehyde (MDA) measurement

In our study, lipid peroxidation was evaluated as an
indicator of oxidative stress (23, 24). Lipid
peroxidation was evaluated based on the reaction of
MDA with Thiobarbituric acid (TBA). 0.2 ml 8.1%

SDS (Sodium dodecyl sulfate), 1.5 ml NaOH (Sodium
Hydroxide) with pH = 3.5 adjusted 20% acetic acid,
1.5 ml 0.8% TBA were added to 0.2 ml serum and the
volume was completed to 4 ml with distilled water.
After incubating for 60 minutes in a 95°C water bath,
it was cooled with water, and added 1 ml of distilled
water. Sml n-butanol was mixed by adding pyridine
(15/1, v/v) mixture. The absorbance of the organic
layer at 532 nm was measured in Shimadzu
Ultraviolet 1600 spectrophotometer by centrifugation
at 4000 rpm for 10 minutes. 1,1,3,3
tetracthoxypropane was used as standard. Blood
MDA concentrations were assessed in nmol/ml (25).

Placental bed biopsy was taken in the form of
approximately 3 mm 3 samples with scissors or a
scalpel after the placenta was removed during
cesarean section. Care was taken to ensure that the
biopsy specimens included decidua and superficial
myometrial tissue. The samples taken were kept in
Eppendorf tubes at — 80 degrees until the day of
analysis.

Placental tissues were homogenized with 1.15% KCl
solution by weighing their weight and turning them
into 10% tissue homogenate. 0.2 ml of 8.1% SDS
(Sodium dodecyl sulfate), 1.5 ml of NaOH (Sodium
Hydroxide) with pH = 3.5 adjustment of 20% acetic
acid, 1.5 ml of 0.8% TBA (Thiobarbituric acid) were
added to 0.2 ml homogenate and the volume was
completed to 4 ml with distilled water. After
incubating for 60 minutes in a 95°C water bath, it was
cooled with water, and added 1 ml of distilled water.
S5ml n-butanol was mixed by adding pyridine (15/1,
v/v) mixture. The absorbance of the organic layer at
532 nm was measured in Shimadzu Ultraviolet 1600
spectrophotometer by centrifugation at 4000 rpm for
10 minutes. 1,1,3,3 tetracthoxypropane was used as
standard. Tissue MDA concentrations were evaluated
as nmol/g tissue weight.

2.4. Statistical Analysis

Patient data were collected with hospital computer
automation system records and patient information
sheets and analyzed using SPSS 15 (SPSS Inc., USA)
statistical program. In the comparison of continuous
measurements such as age, gravida, and parity of the
patients, Student's t-test was used for parameters with
normal distribution and equal variances. Mann-
Whitney U test was used to compare measurements
without normal distribution in nonparametric data. In
all statistical calculations, the significance limit was
accepted as p<0.05.

3. RESULTS

3.1 Demographic characteristics and findings on
MDA levels
Demographic characteristics of pregnant women are
presented in Table 1. There was no statistically
significant difference between the study and control
group in terms of maternal age, gravida, parity, and
abortus numbers (p>0.05 for the whole).

91



Gestational age, birth weight, and placental weight
were significantly lower in the preeclampsia group
than in the control group (p<0.001 for all). Apgar
values (1st and S5th min) were also significantly lower
in the preeclampsia group than in the control group
(p=0.001). Cord blood gas values were also
significantly lower in the PE group (p=0.01).

MDA levels in both maternal blood and placental
tissue were statistically significantly higher in the

study group than in the control group (p<0.05, Figure
1). Although umbilical artery and umbilical vein
MDA levels were higher in the preeclamptic group
than in the control group, they were not statistically
significant (p>0.05). Comparisons between groups
are shown in Table 1. The comparison of MDA levels
in the preeclamptic and control group is shown in
Figure 1.

Table 1: Comparison of various characteristics of preeclampsic and healthy pregnant women

Control Preeclampsia
Mean+SD Mean+SD P
Age 29.1+4.2 29.1+6 .4 0.28
Gravida 1.8+1.0 3.0+£3.2 0.56
Parity 0.7+0.8 1.2+1.5 0.15
Abort 0.1+0.6 0.4+0.9 0.39
Gestation period according to LMP (days) 264.2+15.0 229.6£35.9 0.00
Sonographically gestation period (days) 261.2+13.8 214.8431.5 0.00
Placenta weight (g) 580 + 124 372+153 0.00
Birth weight (g) 3236+ 632 1691920 0.00
Apgar 1st minute 9.1+1.3 4.2+3.6 0.00
Apgar 5th minute 9.8£0.5 6.3+£3.9 0.00
Cord blood PH 7.38+0.3 7.35+0.5 0.01
MDA maternal blood (nmol/ml) 57.35+24.5 99.8+45.4 0.00
MDA placenta (nmol/g tissue) 30.3£14.5 45.9£23.9 0.00
MDA umbilical artery (nmol/ml) 32.8421.2 34.6£7.7 0.36
MDA umbilical vein (nmol/ml) 26.2+14.0 30.9+13.3 0.17
Figure 1: Comparison of MDA levels in maternal blood and placental tissue
MDA umbilical vein i
MDA umbilical artery ﬁ
oA lacerts (S
MDA maternal blood
0 10 20 30 40 50 60 70 80 90 100

Control

™ Preeclampsia
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Table 2: Comparison of umbilical and uterine artery Doppler values

Control Preeclampsia
Mean + SD Mean + SD P
Umbilical artery S/D 2.5+0.5 44+35 .00
Umbilical artery RI 0.59 £ 0.08 1.03+0.78 .00
Umbilical artery PI 0.84 +0.18 1.82+1.62 .00
Right uterine artery S/D 1.97 +£0.65 2.69 +0.98 .00
Right uterine artery RI 0.45+0.15 0.61+0.19 .00
Right uterine artery PI 0.59 +0.25 0.86 +0.29 .00
Left uterine artery S/D 0.18 £0.46 0.86 £ 0.29 .00
Left uterine artery RI 0.45+0.15 0.59 +£0.22 .01
Left uterine artery PI 0.57 £0.24 0.79+£0.33 .00
SD Standard deviation
Tablo 3: The frequency of pathological Doppler in the groups
Control Preeclampsia

% %
Pathological Doppler in the umbilical artery 0 42
End Diastolic Block in the umbilical artery 0 21
Reverse current in the umbilical artery 0 0
Notch in the right uterine artery 3 42
Notch in the left uterine artery 7 42

3.2. Doppler values

All Doppler values measured in the umbilical artery
were statistically significantly higher in the PE group
than in the control group (p<0.05 for all). All
Doppler values measured in the right uterine artery
were significantly higher in the PE group than in the
control group (p<0.05 for all). All Doppler values
measured in the left uterine artery were higher in the
PE group than in the control group. The difference
between the groups for S/D, PI, and RI values was
statistically significant (p<0.05 for all parameters).
While pathological Doppler was detected in the
umbilical artery in 42% of the study group, no
pathological Doppler value was detected in any
pregnant woman in the control group. End diastolic
flow loss (EDB) in the umbilical artery was 21% in
the study group, while no patients in the control
group had end-diastolic flow loss. In both the study
group and the control group, no reversal flow was
observed in any patient. The notch rate was
significantly higher in the preeclamptic group than
in the control group. The incidence of notches in
uterine arteries was 3% in the right uterine artery,
and 7% in the left uterine artery for the control group
whereas incidences of notches in the right and left

uterine arteries were 42% in the study group. In all
cases, the notch was bilateralized (Table 3).

There was a statistically significant correlation
between maternal blood and placental MDA values
(R=0.35, p<0.05).

There was no correlation between maternal blood
MDA levels and umbilical artery PI values. (R= 076,
p= 0.750, Figure 3). However, there was a negative
correlation between the right uterine artery PI values
(R=-0.138, p=0.558). Although there was a positive
correlation with left uterine artery PI values, it was
not statistically significant. (R= 0.004 p= 0.987).
Although there was a positive correlation between
placental MDA levels and umbilical artery and left
uterine artery PI values, it was not statistically
significant. (Respectively R=0.393, p=0.087; R=
0.025, p= 0.920). There was a statistically
insignificant negative correlation between placental
MDA levels and right uterine artery PI levels.

4. DISCUSSION

Preeclampsia is a pregnancy-specific syndrome.
Lack of placental perfusion in preeclampsia leads to
the formation of circulatory factors that cause
endothelial cell damage. (3)
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In this study, we aimed to investigate whether there
is a correlation between malondialdehyde levels and
maternal Doppler values in preeclamptic pregnant
women and to evaluate its availability in the clinic.
Our study results show that maternal blood, fetal
blood, and placenta MDA levels are significantly
higher in preeclamptic pregnant women than in
healthy pregnant women and that these findings are
accompanied by a disorder in Doppler values.
Oxidative stress is the intersection of factors that
cause the clinical features of preeclampsia and leads
to endothelial cell dysfunction. Free radicals initiate
lipid peroxidation by attracting polyunsaturated fatty
acids to the cell membrane, leading to the release of
free radicals mediated by lipid peroxidation, thereby
causing endothelial damage. (9, 26, 27)
Preeclampsia is still a disease of theories and the role
of oxidative stress in the etiology is of interest.
However, a consensus on systemic oxidative stress
has not been reached yet.

Several products are formed during lipid
peroxidation and the measurement of these products
is used as an indicator of lipid peroxidation. MDA is
the most widely used of these (11). Our study results
showed that MDA; an indicator of lipid
peroxidation, was significantly higher in both
plasma and placental beds of preeclamptic women
than in the control group. In the literature, it is
reported that serum lipid peroxide levels of
preeclamptic pregnant patients are higher than in
normal pregnant women and antioxidant activity is
lower in preeclamptic pregnant patients compared to
normal pregnant women (9, 28). Various studies
have reported a significant increase in
lipoperoxidation products in the plasma of
preeclamptic women similar to our results (26, 29).
In one study, MDA was examined in the amniotic
fluids taken in the mid-trimester of preeclamptic
women and it was not found to be different from the
healthy pregnant control group. In this study where
contradictory results to other studies were obtained,
blood MDA levels were not controlled, and only
amniotic fluid was examined (30). A meta-analysis
reports that MDA levels were significantly higher in
preeclamptic pregnant women than in healthy
pregnant women (28). In another study, it was
reported that the level of MDA in amniotic fluids of
preeclamptic women was lower than in controls (31).
These differences may have been influenced by
measurement techniques, sample size, and severity
of preeclampsia. In our study, although MDA levels
in the umbilical artery and especially in the vein were
higher in the PE group than in the control group, the
difference between the groups was not statistically
significant.

Preeclampsia is known as nulliparous disease. In our
results, it is thought that the lower number of
pregnancies in the control group is that the majority
of the pregnant participants in this group consisted
of health individuals who were planned by elective

cesarean section. When the gestational ages were
compared, the gestational age determined according
to SAT and sonographically in preeclampsia was
found to be significantly lower than the control
group. In this difference, it is thought that earlier
termination of pregnancy plays an important role due
to the weight of clinics of preeclamptic patients
and/or intrauterine fetal distress.
Pathologic vascularization is known to lead to a
decrease in uteroplacental perfusion and placental
weight (21). In our study, placental weight was
significantly lower in the control group than in the
PE group. As a result, the difference between
gestational weeks is thought to be effective as well
as placental dysfunction. In our study, newborn
weight, placenta weight, 1st and 5th min Apgar
values, and cord blood gas values were significantly
lower in the PE group.
The aim of Doppler USG in preeclampsia is to detect
early pregnancies that will develop PE (32). Doppler
sonographic pathologies are proportional to the
degree of fetal intrauterine threat (21). In our study,
the rate of pathological Doppler in the umbilical
artery was found to be 42% in the study group, while
no pathological Doppler value was detected in the
umbilical artery in the control group.
The appearance of reverse flow in the umbilical
artery is a sign of serious perinatal problems. End
diastolic block is also a serious condition. In these
fetuses, there is a significantly increased risk of
severe perinatal pathologies and neuromotor
disabilities. Perinatal mortality is significantly
higher in cases with the reverse flow (21). In our
study, no reverse flow was observed neither in the
PE group nor the control group. End diastolic flow
loss in the umbilical artery was found to be 21% in
the study group. In the control group, no end-
diastolic flow loss was observed in any patient.
In our study, the incidence of notches in the uterine
artery was 42% in the preeclamptic group. In the
control group, no notches were observed in any of
the patients. The presence of pathological findings
in both a.uterinas indicates a high risk of
preeclampsia, most likely as a result of disruption of
perfusion of fetal vessels (21). In our study, the
bilateral notch detected in all preeclamptic cases was
remarkable. In one study, notch was detected in
uterine artery in 20% of preeclamptic pregnant
patients, RI and PI values of the uterine artery were
not associated with PE, but abnormal umbilical
artery Doppler values were detected in the
preeclamptic group (13).
In our study, to evaluate the relationship between the
results of oxidative stress (lipid peroxidation) and
Doppler measurements and whether there is a
correlation between them, the correlation of MDA
results in maternal blood and placental tissue with PI
values measured among themselves and on Doppler
sonography was examined. The existence of this
type of correlation is important in terms of creating
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the possibility of using Doppler sonography and
oxidative stress markers interchangeably.

In our study, to evaluate the relationship between
oxidative stress (MDA level) and Doppler
measurements and whether there was a correlation
between them, the correlation of MDA results in
maternal blood and placental tissue with PI values
measured among themselves and on Doppler
sonography was examined. The existence of this
type of correlation is important in terms of creating
the possibility of using Doppler sonography and
oxidative stress markers interchangeably. However,
although there was some correlation between MDA
levels and Doppler values, it was not statistically
significant.

Limitations

The most important limitations of our study are that
the number of study groups is low and preeclamptic
pregnant participants are not classified according to
the severity of the disease.

Conclusion

The findings of the study show us that MDA levels
in maternal blood and placental tissue are
significantly higher in preeclamptic patients
compared to healthy pregnancies. In addition, there
is a correlation between MDA values in maternal
blood and placental tissue. Accordingly, an increase
in MDA in maternal blood is accompanied by an
increase in MDA in placental tissue. Prediction of
oxidative stress markers may be a predictor of the
development of preeclampsia.

Although it does not have statistical significance,
when we consider that oxidative stress is correlated
with fetomaternal Doppler values, it is possible to
say that new horizons are opened in the evaluation of
pregnancies with the risk of placental dysfunction.
However, these data should be interpreted carefully
due to the small number of patients included in the
study.

For future studies, we recommend large-scale and
larger sample research on the subject.
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Abstract
Objective: Although the caudate nucleus is the closest neighbor of the lateral ventricles, it can lead to the unknown cause of
many psychomotor disorders that develop after subarachnoid hemorrhages. This subject has not been adequately studied yet.
The study aims to examine the histopathological changes in the caudate nucleus after subarachnoid hemorrhage. Material and
Methods: Twenty-five wild male healthy rabbits were used. Their weights, heart and respiration rates, and blood pressure
values were recorded. Animals were divided into the control (GI, n=5); SHAM (1.2 ccs of saline injected (GII, n=5), and study
group (GIII, n=15). In the study group, 1.2 ccs of autologous blood was injected into the cisterna magna of animals. The animals
were followed up for three weeks and sacrificed under general anesthesia. Degenerated neuron densities of the caudate nucleus
were estimated by the stereological methods and analyzed by the Mann-Whitney U test. Results: Three rabbits were dead in
the study group. Meningeal irritation signs and unconsciousness were noted in those animals. Prolonged QT intervals, ST
depressions, and low voltage QRSs were observed in GIII animals. Numerical values of mean heart-respiratory rates (n/min),
degenerated neuron densities of the caudate nucleus (n/mm3) as follows: 226+30/22+5/9+3 in GI; 211£18/16+4/13+4 in GII;
and 188+19/14+4/98+13 GIIL. P values: p<0.005 in GI/GII; p<0.0005 in GII/GIII and p<0.00001 in GI/GIII. Conclusion:
Subarachnoid hemorrhage causes spasms of the arteries supplying the caudate nucleus, leading to ischemic injury.

Keywords: Subarachnoid hemorrhage, Caudate nucleus, psychomotor disorders

Ozet
Amag: Girig: Kaudat ¢ekirdek lateral ventrikiillerin en yakin komsusu olmasina ragmen subaraknoid kanamalar sonrasi gelisen
pek cok psikomotor bozuklugun nedeni bilinmeyene yol agabilmektedir. Bu konu heniiz yeterince ¢alisgilmamistir. Bu ¢alisma,
subaraknoid kanama sonrasi kaudat gekirdekte meydana gelen histopatolojik degisiklikleri incelemeyi amaglamaktadir.
Materyal ve Metod: 25 adet yabani erkek saglikli tavsan kullanildi. Agirliklari, kalp ve solunum hizlari, tansiyon degerleri
kaydedildi. Hayvanlar kontrol grubuna ayrildi (GI, n=5); SHAM (1,2 cc salin enjekte edildi (GII, n=5) ve ¢aligma grubuna
(GIIL, n=15) Calisma grubunda hayvanlarin sisterna magnalarma 1,2 cc otolog kan enjekte edildi. Hayvanlar takibe alindi.
kaudat ¢ekirdegin dejenere néron yogunluklari stereolojik yontemlerle tahmin edildi ve Mann-Witney U testi ile analiz edildi.
Bulgular: Bir calisma grubunda ii¢ tavsan 6ldii. Bu hayvanlarda meningeal tahris belirtileri ve biling kaybi1 kaydedildi. GIII
hayvanlarinda uzamis QT araliklari, ST ¢okiintiileri ve disiik voltajli QRS'ler gozlendi. Ortalama kalp-solunum hizlarinin
(n/dak), kaudat c¢ekirdegin dejenere noéron yogunluklarinn (n/mm3) sayisal degerleri asagidaki gibidir: GI'de
226+30/22+5/9+3; Gll'de 211£18/16+4/13+4; ve 188+19/14+4/98+13 GIII. P degerleri: GI/GIl'de p<0,005; GII/GIII'de
p<0,0005 ve GI/GIII'de p<0,00001. Sonu¢: Subaraknoid kanama kaudat ¢ekirdegi besleyen arterlerde spazmlara neden olarak
iskemik yaralanmaya neden olur.

Anahtar Kelimeler: Subaraknoid kanama, kaudat nucleus, psikomotor bozukluklar

1. INTRODUCTION (2). Spasms of these arteries can cause caudate

degeneration (3) and amyloid angiopathy (4).

The caudate nucleus is covered by the frontal horn
floor of the lateral ventricle, the knee of the corpus
callosum, the thalamus, the lenticular nucleus, and the
internal capsule. Caudate nucleus injuries are often
presented with behavioral abnormalities, and motor
and ability disorders (1). The caudate nucleus is
supplied by the middle and anterior cerebral arteries

Hydrocephalus might affect the caudate nucleus (5)
after subarachnoid hemorrhage (6). In the general
population, cerebral aneurysms occur 5 to 6% of the
time (7, 8). Subarachnoid hemorrhage (SAH), which
is caused by these ruptures, accounts for roughly 5-
10% of strokes (9). The caudate nucleus hemorrhages
can result from hypertension (10) and caudate
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hemorrhages frequently cause intraventricular
hemorrhages (11). There are major changes in
neuroscience practice (12). With its unpredictable
behavior (13) and grim prognosis, SAH is a
devastating disease. It continues to explain high death
rates (14). Its outcome still needs to be improved (9),
but no studies have been done on the changes that
SAH causes in the caudate nucleus. The study aims
to examine the histopathological changes in the
caudate nucleus after subarachnoid hemorrhage.

2. MATERIAL AND METHOD

Twenty-five, wild rabbits were used in this study.
Weights, heart-respiration rates, and blood pressure
values of animals were recorded. All animals were
randomly divided into three groups: control (GI, n=5);
SHAM in whom 0.75 ccs of saline was given (n=5)
and study (GIII, n=16) in whom an autologous 0.75 cc
blood was injected into their cisterna magna. Ethical
approval for this study was obtained from our
institutional ethical committee (B.30.2.ATA.0.23.85-
41) by the National Institutes of Health Guide for the
Care and Use of Laboratory Animals (NIH
Publications No. 8023, revised 1978). The animals
were sacrificed after general anesthesia with
isoflurane by a face mask, 0.2 mL/kg; Ketamine HCL,
150 mg/1.5 mL; Xylazine HCL, 30 mg/1.5 mL; and
distilled water, 1 mL. Brains were removed just after
intracardiac formalin injection and then fixed in 10%
of formalin solution for one week. Microsections of
the caudate nucleus were done parallel with an axial
plane to observe neuronal numbers and stained with
hematoxylin-eosin and GFAP. Twenty sections
(S5pm) of the caudate nucleus were examined to
estimate degenerated neurons by the stereological
methods which were described in our previous reports
(15). All values are expressed as the mean+SD. The
differences between the degenerated neuron densities
of the caudate nucleus in each group were compared
statistically. A one-way analysis of variance
(ANOVA) followed by Bonferroni's Post Hoc Test
was used to determine significant differences between
the groups. Differences were considered to be
significant at p< 0.05.

3. RESULTS

3.1. Clinical Results

Three rabbits of the study group were dead in the first
week and three animals were added to the study
group. Prolonged Q-T intervals, ST-segment
depressions, and low voltage QRSs were noticed in
the study group animals compared to slightly normal
animals. Clinical and post-mortem findings of
cerebral edema were more severe in study group
animals than other two groups. Numerical documents

of heart-respiratory rates (n/min) as follows:
226+30/22+5 in GI; 211£18/16+4 in GII; and
188+19/14+4 in GIII.

3.2. Histopathological Results

Histologically, cellular angulation, nuclear shrinkage,
cytoplasmic condensation, and cellular darkening
were accepted as criteria for neuronal degeneration as
in the study by Yilmaz et al. (16). Figure-1: Lateral
ventricles, caudate nuclei (CN) in an animal of the
control group. Figure 2: In an animal of the control
group. (A) lateral ventricles, caudate nuclei (CN) (A);
Normal caudate nucleus neurons and glial cells are
observed in the control group (B). Slightly
degenerated neurons and glial cells with broken
branches are observed in the SHAM group (C). In the
study group, highly degenerated neurons and broken
glial cells with severely lost branches are observed.

3.3 Numerical Results

Three dead rabbits in the study group were
represented by meningeal irritation signs and
unconsciousness. Numerical documents about
degenerated neuron densities of the caudate nucleus
(n/mm?3) are as follows: 943 in GI; 1344 in GII; and
98+13 GIII.

3.4. Statistical Results
P values: p<0.005 in GI/GII; p<0.0005 in GII/GIII and
p<0.00001 in GI/GIII.

4. DISCUSSION

The caudate nucleus is an underpass between the basal
ganglia and the cerebral cortex, gearing the ongoing
modulation of psychomotor behavior between
consciousness and unconsciousness. Its head, body,
and tail are its three main sections. The telencephalic
cortex is stroked by the head of the caudate nucleus,
which extends behind the anterior section of the
thalamus and forms the floor of the lateral ventricle
along with the frontal horn. The knee of the corpus
callosum covers the upper part of the head, and the
thalamus, lenticular nucleus, and internal capsule
make up the lower section of the head. Caudate
nucleus strokes are often presented with behavioral
abnormalities, dysarthria, movement disorders,
language disturbances, and memory loss (1).
Behavioral abnormalities are frequently seen in
patients with a caudate lesion (17). The caudate
nucleus is supplied by the middle cerebral artery and
anterior cerebral arteries (2). Spasms of the Heubner's
artery can lead to caudate nucleus degeneration (3).
Subarachnoid hemorrhage-related ischemic injuries
are frequently seen due to vasospasm of caudate
nucleus arteries (18). Anterior choroidal artery
ruptures are
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Figure 1: Lateral ventricles, caudate nuclei (CN) in an animal of the control group(A); Mildly dilated lateral
ventricles (B) in the SHAM group and ischemic pathology in dilated ventricles and caudate nucleus units in
addition to degenerated choroid plexuses in the study group (LM, H&E, x4).

Figure 2: In a normal subject (A) lateral ventricle, caudate nuclei (CN) (A); Normal caudate nucleus neurons, and
glial cells are observed in the control group (B). Slightly degenerated neurons and glial cells with broken branches
are observed in the SHAM group (C). In the study group, highly degenerated neurons and broken glial cells with
severely lost branches are observed (LM, GFAP, x4/A; x40/B-D).

one of the causes of caudate nucleus hemorrhages,
and anterior choroidal artery vasospasm occurs in
experimental SAH (16). Caudate nucleus
hemorrhages can occur in SAH. When it is
understood that the caudate nucleus is the most
important modulator of the neural network, which is
the brain's software and intelligence, a new era may
begin for the basal ganglia. In this study, that
ischemic injury of the caudate nucleus was observed
secondary affection of SAH-induced spasm of the
arteries supplying the caudate nucleus. Figures 1 and
2 show changes in the caudate nucleus in all three
groups of animals. Highly degenerated neurons and
broken glial cells of the caudate nucleus can be seen
in Figure 2.

Limitations: This study does not include clinical
data.

5. CONCLUSION:

This study indicates that subarachnoid hemorrhage
might lead to spasms of the arteries supplying the
caudate nucleus, leading to ischemic injury. As a
result, caudate nucleus degeneration following SAH
can be the source of psychological, psychiatric, and
mental disability, speech and comprehension
disorders, as well as severe mental destructions that
will soon be enlightened. More studies are required.

Funding: No financial support was received for the
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Conflict of interest: None

99



6. REFERENCES

1. Pellizzaro Venti M, Paciaroni M, Caso V.
Caudate infarcts and hemorrhages. Front Neurol
Neurosci. 2012;30:137-40.

2. Teramoto S, Tokugawa J, Nakao Y,
Yamamoto T. Caudate haemorrhage caused by
pseudoaneurysm of accessory middle cerebral
artery. BMJ Case Rep. 2015 Dec;2015.

3. Fu C, Jiang P, Zhao Y, Li Y. Recurrent
Artery of Heubner Aneurysm Masquerading as
Caudate Hemorrhage without Subarachnoid
Hemorrhage in Moyamoya Disease: A Case Report
and Literature Review. Vol. 18, Current medical
imaging. United Arab Emirates; 2022. p. 429-31.

4. Fossas P, Barrufet P, Andreu J, Navarro C.
[Cerebral amyloid angiopathy and recurrent cerebral
hematoma. Clinicopathological study of a case].
Neurologia. 1992 Mar;7(3):109-12.

5. Germanwala A V, Huang J, Tamargo RJ.
Hydrocephalus after aneurysmal subarachnoid
hemorrhage. Neurosurg Clin N Am. 2010
Apr;21(2):263-70.

6. Yoshimoto Y, Ochiai C, Kawamata K,
Endo M, Nagai M. Aqueductal blood clot as a cause
of acute hydrocephalus in  subarachnoid
hemorrhage. AJNR Am J  Neuroradiol.
1996;17(6):1183-6.

7. Kanat, Aydin. Asymptomatic familial
cerebral aneurysms. Neurosurgery. 1999
Jun;44(6):1364-5.

8. Kepoglu U, Kanat A, Aydin MD, Akca N,
Kazdal H, Zeynal M, et al. New Histopathologic
Evidence for the Parasympathetic Innervation of the
Kidney and the Mechanism of Hypertension
Following Subarachnoid Hemorrhage. J Craniofac
Surg. 2020 Dec;31(3):865-70.

9. Celiker M, Kanat A, Aydin MD, Ozdemir
D, Aydin N, Yolas C, et al. First emerging objective
experimental evidence of hearing impairment
following subarachnoid haemorrhage; Felix culpa,
phonophobia, and elucidation of the role of
trigeminal ganglion. Int J Neurosci. 2019
Jan;129(8):794-800.

10. Asakura K, Mizuno M, Yasui N. [Clinical
analysis of 24 cases of caudate hemorrhage]. Neurol
Med Chir (Tokyo). 1989 Dec;29(12):1107-12.

11. Weisberg LA. Caudate hemorrhage. Arch
Neurol. 1984 Sep;41(9):971-4.

12. Kanat A, Tsianaka E, Gasenzer ER, Drosos
E. Some Interesting Points of Competition of X-Ray
using during the Greco-Ottoman War in 1897 and
Development of Neurosurgical Radiology: A
Reminiscence. Turk Neurosurg. 2022;32(5):877-81.
13. Aydin MD, Kanat A, Sahin B, Sahin MH,
Ergene S, Demirtas R. New Experimental Finding of
Dangerous Autonomic Ganglia Changes in Cardiac
Injury following Subarachnoid Hemorrhage; A
reciprocal culprit-victim relationship between the
brain and heart. Int J Neurosci. 2022 Jun;1-15.

14. Aydin MD, Kanat A, Turkmenoglu ON,
Yolas C, Gundogdu C, Aydin N. Changes in number
of water-filled vesicles of choroid plexus in early and
late phase of experimental rabbit subarachnoid
hemorrhage model; The role of petrous ganglion of
glossopharyngeal nerve. Acta Neurochir (Wien).
2014;156(7):1311-7.

15. Aydin MD, Kanat A, Yilmaz A, Cakir M,
Emet M, Cakir Z, et al. The role of ischemic
neurodegeneration of the nodose ganglia on cardiac
arrest after subarachnoid hemorrhage: an
experimental ~ study. Exp  Neurol. 2011
Jul;230(1):90-5.

16. Yilmaz A, Aydin MD, Kanat A, Musluman
AM, Altas S, Aydin Y, et al. The effect of choroidal
artery vasospasm on choroid plexus injury in
subarachnoid hemorrhage: experimental study. Turk
Neurosurg. 2011;21(4):477-82.

17. Kumral E, Evyapan D, Balkir K. Acute
caudate  vascular  lesions.  Stroke. 1999
Jan;30(1):100-8.

18. Chong Z, Feng Y. Protective effects of dI-
3-n-butylphthalide on changes of regional cerebral
blood flow and blood-brain barrier damage
following experimental subarachnoid hemorrhage.
Chin Med J (Engl). 1998 Sep;111(9):858—60

100



Arastirma Makalesi / Research Article

SUNNET OPERASYONLARINDA, BUPIVAKAIN i(;l;REN KAUDAL
ANESTEZININ POSTOPERATIF ANALJEZIK ETKINLIGI: RETROSPEKTIF
CALISMA

POSTOPERATIVE ANALGESIC EFFICACY OF BUPIVACAINE-
CONTAINING CAUDAL ANESTHESIA IN CIRCUMCISION OPERATIONS: A
RETROSPECTIVE STUDY.

Erkan Cem CELIK '™

1. Atatiirk Universitesi, Tip Fakiiltesi, Anesteziyoloji ve Reanimasyon Anabilim Dali, Erzurum, TURKIYE

ORCID: 0000-0002-7773-9562

Received/Gelis Tarihi Accepted/Kabul Tarihi Published/Yayin Tarihi
19.12.2022 27.12.2022 30.12.2022

Bu makaleye atifta bulunmak icin / To cite this article:

Celik EC. Siinnet operasyonlarinda, bupivakain iceren kaudal anestezinin postoperatif analjezik etkinligi: Retrospektif
calisma. Atatiirk Universitesi Tip Fakiiltesi Cerrahi Tip Bilimleri Dergisi. 2022; 1(3):101-104

Bu caligma 3. Palandoken Anestezi Giinlerinde sozlii bildiri oturumunda sunulmustur. (Erzurum / TURKIYE 24-25 Kasim 2018).

Ozet
Amag: Tim yas gruplarinda oldugu gibi pediatrik yas grubunda da postoperatif donemde siddetli agrilar goriilebilmektedir.
Stinnet operasyonlari igin postoperatif analjezi modaliteleri igerisinde kaudal anestezide yer almaktadir. Bu ¢alismada dogu
anadolu bolgesinde bir devlet hastanesinde 2017 yilinda siinnet operasyonu uygulanan ¢ocuklarda kaudal anestezinin analjezik
etkinliginin retrospektif olarak degerlendirilmesini amaglanmistir. Materyal ve Metod: Bu c¢aligmaya 2017 yili ocak-ekim
aylar arasinda tiroloji klinigince siinnet operasyonuna alinan ve 0.5 ml/kg total mayii i¢cinde %0.20 ‘lik bupivakain ile kaudal
anestezi uygulanmis olan 1-13 yaslari arasindaki 223 ¢ocuk retrospektif dosya taramasi ile galismaya dahil edilmistir. Calisma
sirasinda yas, kilo, boy, peroperatif ve postoperatif kullanilan analjezikler, analjeziklerin verilme zamanlar1 ve taburcu siireleri
not edildi. Bulgular: Calisma grubunun yas ortalamalar1 7,52+2,85, kilo ortalamalari 26,44+5,89 ve boy ortalamalari
123,03+17,09 idi. Ortalama anestezi siiresi 20,08+2,51, ortalama cerrahi siire 10,23+1,89 olarak kaydedilmistir. Intraoperatif
donemde indiiksiyon sirasinda uygulanan fentanil hari¢ ek bir opioid ajan kullanilmamigtir. Postoperatif donemde 12 gocuga
tiroloji servisinde intravendz parasetamol 15 mg/kg uygulanmustir. Postoperatif analjezi siireleri, iiroloji servisinde gegen 6
saatlik takip stiresi igerisinde analjezik ihtiyaci hissetmedigi diisiiniilerek analjezik verilmeyen 211 ¢ocukta 6 saat ve iistiinde,
9 ¢ocukta 4-6 saat arasinda 3 ¢ocukta ise 3-4 saat aralig1 oldugu goriilmiistiir.ilk 3 saat icinde operasyon agrisi hisseden ¢ocuklar
icin basarisiz kaudal anestezi ihtimali diisiiniilerek ¢alisma dis1 birakildi. Postoperatif donemde hicbir hastada kaudal anestezi
ve lokal anesteziklere bagli komplikasyon goriilmemistir. Cerrahi bolgede kanama sebebi ile 6 cocuk 6 saatten daha uzun siire
hastanede yatis yapmustir. Sonug: Siinnet operasyonlarinda preoperatif donemde uygulanan kaudal blok, operasyon sonrasinda
¢ocuk hastalarda yeterli diizeyde analjezi olusturmada etkili bir yontemdir.

Anahtar kelimeler: Siinnet, kaudal anestezi, bupivakain, agri

Abstract
Objective: Severe pain can be seen in the pediatric age group in the postoperative period as in all age groups. Caudal anesthesia
is included in the postoperative analgesia modalities for circumcision operations. In this study, it was aimed to retrospectively
evaluate the analgesic efficacy of caudal anesthesia in children who underwent circumcision in 2017 in a state hospital in the
eastern Anatolia region. Methods: 223 children aged 1-13 years, who underwent circumcision operation by the urology clinic
between January and October 2017 and were administered caudal anesthesia with 0.20% bupivacaine in 0.5 ml/kg total fluid,
were included in the study with a retrospective file review. Age, weight, height, perioperative and postoperative analgesics
used, administration times of analgesics and discharge times were noted during the study. Results: The mean age of the study
group was 7.52+2.85, the mean weight was 26.44+5.89, and the mean height was 123.03+£17.09. The mean duration of
anesthesia was 20.08+2.51 and the mean duration of surgery was 10.23+1.89. While no analgesic agents including non-steroidal
anti-inflammatory and opioids were used in the intraoperative period, intravenous paracetamol 15 mg/kg was administered to
12 children in the urology service in the postoperative period. Postoperative analgesia times were found to be 6 hours or more
in 211 children who did not feel the need for analgesics during the 6-hour follow-up period in the urology service, and between
4-6 hours in 9 children and 3-4 hours in 3 children. Children were excluded from the study due to unsuccessful caudal
anesthesia. In the postoperative period, no complications related to caudal anesthesia and local anesthetics were observed in
any of the patients. Six children were hospitalized for longer than 6 hours due to bleeding at the surgical site. Conclusion:
Caudal block applied in the preoperative period in circumcision operations is an effective method to create sufficient analgesia
in pediatric patients after the operation.

Keywords: Circumcision, caudal anesthesia, bupivacaine, pain

101



1. GIRiS

Siinnet; Insan glans penisinin ucundaki u¢ derinin
(prepuce) cerrahi olarak alinmasidir. Sadece erkek
cocuk yas popiilasyonu incelendiginde en sik
uygulanan operasyondur.(1) Prepisyumun agri
hassasiyetinin yiiksek olmast nedeniyle cerrahi
sonrasi siddetli agrilar goriilebilmektedir.
Postoperatif donemde siinnet cerrahisine sekonder
olan agrimin azaltilmasi i¢in cilt infiltrasyon
anestezisi, penil blok, kaudal blok, genitofemoral sinir
blogu gibi farkl teknikler uygulanmistir. Bu teknikler
sedasyon veya genel anesteziye ek olarak uygulanmis
veya bazi hasta gruplarinda hem anestezi hem de
postoperatif analjezik olarakta kullanilmistir. Siinnet
cerrahisinin glinlibirlik cerrahiye uygun olmasi
nedeniyle erken mobilizasyon saglayan, disiik
maliyetli, postoperative donemde takibi kisa olan
anestezik ve analjezik medikasyon veya yontemlerin
tercih edilmesi de rasyonel goziikmektedir. Ozellikle
giiniibirlik cerrahiye uygun sedasyon ve analjezi ile
uygulanan bir siinnet cerrahisi i¢in laringeal maske
veya maske anestezisinin yaninda kisa uzun etkili
lokal anesteziklerin kullanildig1 kaudal anestezi de
uygun bir tercih  olabilmektedir.  Literatiir
incelendiginde  kaudal anestezi i¢in  lokal
anesteziklerden lidokain, bupivakain, levobupivakain
ve ropivakainin  kullanildigi  birgok  calisma
bulunmaktadir.(2) Gerek adjuvan ilaglar
gerekse, %0.125 ve {stii dozlarda kullanilan lokal
anesteziklerle bu ¢calismalar gergeklestirilmistir.

Bu calismada Dogu Anadolu bolgesinde bir devlet
hastanesinde 2017 yilinda siinnet operasyonu
uygulanan c¢ocuklarda 9%0.20 bupivakain (1 mg/kg)
iceren salin ile uygulanan kaudal anestezinin analjezik
etkinliginin retrospektif olarak degerlendirilmesini
amaglanmistir.

2. MATERYAL VE METOD

Bu retrospektif c¢alisma yerel etik kurul onay1
akabinde, hastane yetkili kurum onay1 sonrasi
bagslatildi. 2017 yili ocak-ekim aylar1 arasinda iiroloji
klinigince siinnet operasyonuna (Paket Kodu:
621071) alinan ve 0.5 ml/kg total mayii i¢inde %0.20
‘lik bupivakain ile kaudal anestezi uygulanmis olan 1-
13 yaslar arasindaki 223 cocuk, retrospektif olarak
medikal dosya taramasi ile ¢aligmaya dahil edildi.
Dosya taramasinda hastane rutin anestezi indiiksiyonu

uygulamasi olan 2-3 mg/kg propofol ve 1 mcg/kg
fentanyl ile gerceklestirilen anestezi indiiksiyonu
sonrast 1 MAC sevofluran anestezisi ve laringeal
maske uygulamasi altinda kaudal anestezi girigimi
haricinde anestezi girisimi uygulanan hastalar ¢alisma
haricinde sayildi. Calisma da anestezi uyanma
odasinda  motor  blok  ydniinden  yapilan
degerlendirmeler not alindi ve motor blok gelisen
hastalar ¢alisma dig1 birakildi. Bupivakainin epidural
etkinlik  siliresi  diigiiniilerek  optimal  sonuca
ulasabilmek ac¢isindan cerrahi sonrasi 3 saat igerisinde
agr sikayeti olan hastalar ¢alisma dist birakildi.(3)
Calisma sirasinda yas, kilo, boy, cerrahi siiresi,
anestezi siiresi, peroperatif ve postoperatif kullanilan
analjezikler, analjeziklerin verilme zamanlar1, taburcu
stireleri ve komplikasyonlari not edildi. Veriler SPSS
20.0 programi ile degerlendirildi. Numerik veriler
ortalama # standart sapma [minimum-maksimum]
olarak ifade edildi.

3. BULGULAR

Calisma kriterlerine uygun toplam 246 hastanin
medikal dosyalar1 degerlendirilmistir. Bu hastalardan
17 tanesinde ilk 3 saat iginde operasyon agrisi
hisseden ¢ocuklar i¢in basarisiz kaudal anestezi
diistintilerek, cerrahi bolgede kanama sebebi ile de 6
cocuk 6 saatten daha uzun siire hastanede yatis
yapmast nedeniyle c¢alisma dist  birakilmigtir.
Calismaya kriterleri kargilayan 223 hasta dahil
edilmistir. Calisma grubunun yas ortalamalari
7,52+2,85 yil, kilo ortalamalar1 26,44+5,89 kg ve boy
ortalamalar1 123,03+17,09 cm idi. Ortalama anestezi
siresi 20,08+2,51 dakika, ortalama cerrahi slre
10,23+1,89 dakika olarak kaydedilmistir. (Tablo 1)
Intraoperatif dénemde parasetamol, nonsteroid
antienflamatuar ilag (NSAIl) ve indiiksiyon dozu
haricinde ek anestezi indiiksiyonu haricinde ek opioid
dahil higbir analjezik ajan kullanilmamisken,
postoperatif donemde 12 ¢ocuk i¢in {iroloji servisinde
intravendz parasetamol 15 mg/kg uygulanmis ve ek
baska analjezik kullanilmamustir.  Postoperatif
analjezi siireleri, iiroloji servisinde gegen 6 saatlik
takip siiresi igerisinde analjezik ihtiyaci hissetmedigi
diistiniilerek analjezik verilmeyen 211 ¢ocukta 6 saat
ve tstiinde, 9 ¢ocukta 4-6 saat arasinda, 3 ¢ocukta ise
3-4 saat araligi oldugu goriilmiistiir. Postoperatif
donemde higbir hastada kaudal anestezi ve lokal
anesteziklere bagl komplikasyon goriilmemistir.
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Tablo 1: Siinnet operasyonu geciren ¢ocuklarin demografik 6zellikleri, anestezi ve cerrahi siireleri, analjezik

ihtiyaci, taburcu siireleri ve komplikasyon oranlart.

Yas 7,5242,85 [1-13]
Kilo 26,44+5,89[10-38]
Boy 123,03+17,09[72,80-158,30]

Anestezi Siiresi

20,08+2,51[16,00-25,00]

Cerrahi Siiresi

10,23+1,89([8,00-15,00]

Peroperatif Ek Analjezikler 0
Postoperatif Analjezikler 211/12
Taburcu Siireleri (<6 saat, >6 saat) 217/6
Komplikasyonlar 0

Figiir 1: Consort Diagram

Uygunluju Gérilen Hasta
Sayisi (n=246) )

Diglanan (n=23)
1 Rahil clma kriterlerini
karsilamayan (n=17 )
2 kanama problemleri olan (n= 6)
1 Diger nedenler (n=0)

Degerlendirilen (n=223 )

3 Cocuk
3. ve 4. Saatler arasinda paragetamol kullanan
cocuklar

9 Cocuk
4. ve 6. Saatler arasinda parasetamol kullanan
cocuklar

211 cocuk
6 saat icinde parasetamal verimeyen cocuklar

4. TARTISMA

Bu c¢alismada %0.20°1lik bupivakain igeren kaudal
anestezi uygulamasinin  postoperatif donemde
analjezik etkinlik sagladigi analjezik tiiketimlerini
azalttig1 gorillmistiir.

Stinnet  cerrahisi erkek ¢ocuk popiilasyon
degerlendirildiginde en sik uygulanan cerrahi olarak
on plana c¢ikmaktadir. Operasyon sonrast en sik
goriilen  morbiditelerden  biri  olan  agrinin
dayanilabilecek diizeye dindirilmesi ¢ok dnemlidir.
Agrinin azaltilmasinda gecikme ve yetersizlik
uzamis agri periyodu, mobilitede gecikme, uzamisg
yatiglar, maliyet artisi gibi ekstra sikintilar1 da
dogurmaktadir.

Literatiirde  slinnet  anestezisi  uygulamalar
degerlendirildiginde anesteziyolojistlerin sikilikla
laringeal maske uygulamasi ile inhaler anetestezi
kullanimi ve rejyonel anestezi olarak ise kaudal
anesteziyi tercih etmekte olduklar1 gortilmektedir.
Kaudal anestezi yerine penil blok tercih eden
hekimlerin erken donem motor bloktan ¢ekinmeleri
nedeniyle kaudal anesteziyi tercih etmedikleri bir
calismada bildirilmistir.(4) Postoperatif donemde
goriilen agri icinde ¢ogunlukla parasetamol tercih
edildigi goriilmiistiir. Kaudal anestezi uygulamalari
igerisinde uzun etki siireleri gozetilerek siklikla
bupivakain, ropivakain = ve  levobupivakain
kullanildig1 goriilmiistiir.(5) Kaudal anestezi dozlari
incelendiginde %0.125’lik levobupivakain dozunun
motor blok olusturmadig1 %0.25 ‘lik levobupivakain
dozunun ise %40 hastada ilk 1 saatte motor blok
olusturdugu, %0.20 ‘lik levobupivakain dozunun ise
motor blok olugturmadigi ve yeterli siire analjezik
etkinlik gosterdigi goriilmistiir.(6) Hatta %0.20’1lik
bupivakain ve 9%0.20’1ik levobupivakain
in %0.20’lik ropivakaine kiyasla daha effektif
oldugu gosterilmistir.(7) Farkli bir ¢alismada
ise %0.25 ‘lik bupivakain %0.25 levobupivakain
ve %0.25 ‘lik ropivakaine kiyasla rezidu motor blok
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olusturdugu goriilmiistiir.(8) Bu calisma da kaudal
0.5 ml/kg oraninda %0.20’lik bupivakainin 211
¢ocukta 6 saat ve istiinde, 9 cocukta 4-6 saat
arasinda, 3 ¢ocukta ise 3-4 saat araliginda analjezik
etkinlik sagladig1 goriilmistiir. Hastanemizde kaudal
anestezi uygulanan, saf siinnet cerrahilerinde
herhangi bir adjuvan medikasyon (fentanil, morfin,
molar sodyum bikarbonat vb) uygulamasi rutin
kullanimda bulunmamaktadir. Retrospektif
degerlendirmemizde de %0.20 ‘lik bupivakain ile
kaudal anestezi uygulamasi haricinde higbir kaudal
anestezi girisimi caligmaya dahil edilmemistir. 3
saatten daha kisa siirede analjezik ihtiyaci olan
hastalarda kaudal anestezinin yetersiz olabilecegi
disiiniilmiis ve ¢alisma dis1 birakilmugtir.
Literatiirde siinnet cerrahisinde analjezik amagh
parasetamol, NSAII, dorsal penil blok, subkiitanoz
morfin gibi medikasyonlarin ve girisimlerin
uygulandigr  goriilmiistiir. Dorsal penil blok,
subkiitan6z morfin ve kaudal anestezinin
kiyaslandig1 bir calismada dorsal penil blok,
subkiitandz morfin kullanilan grupta kaudal blok
uygulanan  hastalarla  kiyaslandiginda  agn
skorlarinin daha yiiksek oldugu goriilmiistiir.(9)
Benzer bir ¢alismada da kaudal blok ve penil blogun
siinnet cerrahisi agr1 skorlarini diisiirdiigii kaudal
blok siiresinin daha uzun oldugu, bir baska
calismada etkinlik siireleri ve etkinlikleri arasinda
fark olmadigr gosterilmistir. Sonug itibari ile
postoperatif agr1 igin her iki tekniginde etkinlik
gosterdigi ama etkinlik siireleri i¢in farkli sonuglarin
oldugu goriilmiistiir.(10,11) Subkiitanéz morfin tepe
plazma diizeyine ulasma stiresi 30 dk’ya yakindir.
Erken donemde postoperatif analjezi olusturma
ihtimalinin diisiik olmasi nedeniyle subkutan morfin
uygulamasi erken postoperatif donemde agriy1
dindirmede yetersiz olabilmektedir.(12)

Bu calisma da bazi limitasyonlar bulunmaktadir.
Calismanin retrospektif bir ¢aligma olmasi, anestezi
formlar1 ve servis takip formlarinin eksik olarak
doldurulma ihtimali ¢aligma i¢in bir limitasyon
olarak diisiiniilebilir. Ayrica kaudal anestezi sonrasi
ilk 3 saat igerisinde parasetamol kullaniminin
tarafimizca bagarisiz  kaudal anestezi olarak
diisliniilmesi ¢aligmanin limitasyonlar1 arasinda
degerlendirilebilir.

Sonug olarak; siinnet operasyonlarinda preoperatif
donemde uygulanan %0.20 bupivakain i¢eren kaudal
blok, operasyon sonrasinda ¢ocuk hastalarda yeterli
diizeyde analjezi olusturmada etkili bir yontemdir.
Cikar catismasi: Yok

Mali Destek: Yok
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Ozet

Adenokarsinom, akciger kanserinin en sik goriilen histolojik tipidir. tedavi se¢imi artik biitiinsel olarak histolojik fenotipe ve
molekiiler genotipe baghdir. Akciger adenokarsinomunun onkolojisi, molekiiler biyolojisi, patolojisi, radyolojisi ve
cerrahisindeki ilerlemeleri ele almak igin, 2011 yilinda Uluslararas1 Akciger Kanseri Arastirmalari Dernegi, Amerikan Toraks
Demegi ve Avrupa Solunum Demegi tarafindan uluslararasi bir multidisipliner siniflandirma yapildi. 2015 yilinda,
smiflandirmay1 daha dogru hale getirmek icin immiinohistokimyanin kullanilmasi 6zellikle vurgulandi. 2021 yilinda Diinya
Saglik Orgiitii (DSO) akciger timorlerinin smiflandiriimasi giincellendi. Klinik, patolojik ve molekiiler olarak heterojen olan bu
tiimorlerin multidisipliner bir yaklasima dayanan teshisinde once immiinohistokimya ve ardindan molekiiler tekniklerle
desteklenen morfoloji esastir. Bu derleme akciger adenokarsinomlarinin heterojen morfolojisine odaklanmaktadir.

Abstract

Adenocarcinoma is the most common histological type of lung cancer. The choice of treatment now holistically depends on
the histological phenotype and molecular genotype. To address advances in the oncology, molecular biology, pathology,
radiology, and surgery of lung adenocarcinoma, an international multidisciplinary classification was made in 2011 by the
International Society for Lung Cancer Research, the American Thoracic Society, and the European Respiratory Society. In
2015, special emphasis was placed on the use of immunohistochemistry to make classification more accurate. Updated 2021
WHO classification of lung tumors. In the diagnosis of these tumors, which are clinically, pathologically and molecularly
heterogeneous, based on a multidisciplinary approach, morphology supported first by immunohistochemistry and then by
molecular techniques is essential. This review focuses on the heterogeneous morphology of Lung adenocarcinomas.

1. GIRIS (ADK). ikinci siklikta skuaméz hiicreli karsinom
(SHK), daha az siklikta biiyiik hiicreli karsinom

Akciger kanseri erkeklerde; en sik tani konulan (BHK) ve adenoskuamoz karsinom dahil olmak
kanserdir ve kansere bagh 6limlerin baslica {izere birgok alt grup olusturur (2-4). Ulkemizde
nedenidir. Kadinlarda ise meme kanseri en sik tani akciger kanseri olgularmim yaklasik %45-50’sini
konulan kqnser olup kansere bagli 6liimlerin en sik ADK, %35’ini SHK, %2’sini BHK, geri kalanini ise
nedenidir. Insidans siralamasinda meme kanserinden diger tiplerin olusturdugu belirtilmektedir (2).
sonra kolorektal kanser ve akciger kanseri gelir. ADK’u su anda en yaygin akciger kanseri tirtidiir ve
Olim oranlarinda ise meme kanserini akciger goreceli siklign da artmaktadir (5, 6). Olgularin
kanseri ve kolorektal kanser takip eder (1). Tiirkiye %70’inden fazlasima ileri evrede tan1 konulmaktadir.
Cumbhuriyeti Saglik Bakanligi Halk Sagligi Kurumu Akciger kanserinde son zamanlarda tan1 ve
tarafindan yaymlanan 2017 verilerine gore ise tedavideki gelismelere ragmen, halen 5 yillik sag
erkeklerde akciger kanseri en sik goriilen kanser tiirti kalim %20’den diisiiktiir (4, 7, 8). Akciger
iken; kadinlarda goriilen 4. en sik kanser tiiriidiir (2). adenokarsinomunun morfolojik ve molekiiler
Akciger kanserlerinin biiyiik bir kismim kiiglik siniflandirmasinda, son yillarda 6nemli degisiklikler
hiicreli  dig1  akciger karsinomlari  (KHDAK) olmustur ve hasta prognozu ve sag kalimi ile daha
olusturur. Bunlarin g¢ogunlugu adenokarsinomdur uyumlu bir siniflandirma olusturulmugtur. Timor
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evreleme sistemi, bu son degisiklikleri igerecek
sekilde 6nemli

Olciide giincellenmistir. Benzer sekilde, molekiiler
bilgilerimiz de giincellendi ¢ilinkii hedefe yo6nelik
tedavilerin gelistirilmesi ile EGFR mutasyonunun
tespiti rutin incelemenin bir parcasi haline geldi.
EGFR disinda BRAF siiriicii mutasyonu ile ALK,
ROSlIrearanjman1  ilk asamada aktif olarak
caligilmaktadir. Genisletilmis panellerde ise HER2,
MET, RET, KRAS ve NTRK varhg
aragtirlmaktadir.  Yeni  molekiillerin  birgogu
hedeflenebilir 6zelliklere sahiptir ve genellikle
mevcut klinik uygulama standardinin bir pargasidir.
Uygulamadaki bu degisim, tan1 yontemlerinin daha
da gelistirilmesini gerektirir (9). 2015 Diinya Saglik
Orgiitii (DSO) Akciger Tiimorlerinin
Siniflandirmasi ile immiinohistokimya kullaniminin
gerekliligi ortaya

konmus ve genetik c¢aligmalarin da  Gnemi
vurgulanmisti. Boylece o6zellikle ileri evre akciger
kanseri hastalarinda tedavi stratejilerini
kisisellestirmeye yardimecr olmak igin molekiiler
testlerin entegrasyonu saglanmis oldu (10). 2021
DSO Akciger tiimérii siniflandirmast morfolojik bir
smiflandirma olup, 6nce immiinohistokimya ve
ardindan molekiiler tekniklerle desteklenmektedir.
2021  smiflamasinda  molekiiler  patolojideki
ilerlemeler olduk¢a 6n plandadir (11). Bireysel
molekiiler anormallikler, 6rnegin EWSR1-CREBI
flizyonlu pulmoner miksoid sarkom gibi daha nadir
tiimorlerin birkaci igin tan1 kriterlerinin bir pargasint
olusturur (11, 12). Ancak birgok molekiiler
anormallik heniiz spesifik tiimor alt tiplerinin
smiflandirilmasini etkilemese de, hasta yonetimini
etkileyebilir (11). DSO 2021 klasifikasyonunda ayni
histogeneze sahip benign prekiirsor, preinvaziv ve
invaziv lezyonlar ayni guruba toplanmistir. Her bir
timor tipinde farkli histolojik patern ve klinik
Ozelliklere  sahip  tiimoérlerin  subtip  olarak
tammlandigimi gérmekteyiz. Invaziv non-miisindz
karsinomlarda 5 subtip yine korunuyor (13) .
Akciger adenokarsinomlar1 preinvaziv lezyonlardan
invaziv adenokarsinomlara kadar uzanan bir
spektruma sahiptir. Invaziv nonmiisindz
adenokarsinomlar, akciger kanserinin en yaygin alt
tipidir ve glandiiler farklilasmanin morfolojik veya
immiinohistokimyasal kanitin1  tagiyan malign
epitelyal tiimorlerden olusur. Glandiiler
farklilasmanin morfolojik kanit1 lepidik, asiner,
papiller veya mikropapiller biiyiime paternlerinden
olusur. Tamamen solid tlimorlerde, tani igin
adenokarsinomatoz farklilasmanin
immiinohistokimyasal veya histokimyasal (PAS,
Musin)  kanmit1  gereklidir  (11).  Pulmoner
adenokarsinomlar histolojik olarak heterojendir ve
¢oklu patern ve oran kombinasyonlari ile bulunur
(13). Baskin histolojik paterni (alt tip) ve timor
derecesini belirlemek i¢in her histolojik patern
ylizdesi, %5’lik  artiglarla  kaydedilmelidir.
Invazyonu belirlemek icin, lepidik disindaki (asiner,

papiller, mikropapiller, solid veya daha az siklikla
kolloid, enterik, fotal tip veya IMA miyofibroblastik
stromay!1 infiltre eden tiimoér degerlendirmeye dahil
edilir (11). 2011 yilinda Akciger Kanseri Caligmalari
Uluslararasi Birligi/ Amerikan Toraks
Dernegi/Avrupa Solunum Deregi (IASLC / ATS /
ERS) tarafindan o6nerilen adenokarsinomlarin yeni
smiflandirmasi ile birlikte akciger adenokarsinom
paternlerinin tanimlar1 kesinlesti. Once 2015 ve
ardindan 2021 DSO Klasifikasyonunda yerlerini
aldilar. Sekizinci TNM Smiflandirmasi tarafindan
tavsiye edildigi gibi kismen lepidik miisindz
olmayan akciger adenokarsinomlarinda T-faktor
boyutu belirlenmesi i¢in sadece invaziv boyutun
kullanilmasi 6nerilmektedir(11).

2. AKCIGER ADENOKARSINOMLARI

Preinvazif Lezyonlar ve Minimal invaziv
Adenokarsinom

1-Atipik adenomatdz hiperplazi (AAH) (invazyon
yok)

2-Adenokarsinom in situ (<3 cm) (AKI) (invazyon
yok)

3-Minimal invaziv adenokarsinom (MIA) (<5 mm
invazyonlu <3 cm lepidik baskin timar)

Morfolojik devamlilik saglayan bu lezyonlarda
radyolojik-patolojik korelasyon ¢ok 6nemlidir. AAH
ve AKI prekiirsér lezyonlar olup bunlarda invazyon
goriilmez. MIA da ise Smm nin altinda olan bir
invazyon vardir. Bu 3 lezyon lepidik patern
gostermekte ve tam rezeksiyon ile %100 kiir
saglanmaktadir. AAH ve AlS'in ince kesitli BT'
sinin  Ozellikleriy, AAH' den AIS veya
adenokarsinoma ilerleyen morfolojik degisiklikleri
yansitmaktadir (14).

Tablo 1: Akciger Adenokarsinom ve Prekiirsor
lezyonlarmin 2021 DSO siniflamasi
Prekiirsér glandiiler lezyonlar

. Atipik adenomatoéz hiperplazi

. Adenokarsinoma in situ (<3 cm)

° Adenokarsinoma in situ, non-miisin6z

° Adenokarsinoma in situ, misinoz
Adenokarsinom

. Minimal invaziv adenokarsinomm (<5
mm invazyonlu €3 cm lepidik baskin timor)

) Minimal invaziv adenokarsinom, non-
misin6z

° Minimal invaziv adenokarsinom,
musindz

. invaziv non-miisindz adenokarsinom

. Lepidik adenokarsinom

. Asiner adenokarsinom

. Papiller adenokarsinom

. Mikropapiller adenokarsinom

. Solid adenokarsinom
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. invaziv miisindz adenokarsinom

. Mikst invaziv miisinéz ve non-miisindz
adenokarsinom

. Kolloid adenokarsinom

. Fotal adenokarsinom

. Adenokarsinom, enterik tip

. Adenokarsinom, NOS

Atipik Adenomatoz Hiperplazi (AAH)

Genellikle periferik ve subplevral yerlesimli
lezyonlardir. Goriintiilemede ince kesitte buzlu cam
seklinde gorebilir. Alveolar duvarlar boyunca
¢ogalan atipik pnomositlerden olusan 5 mm'lik
nodiiler lezyonlardir. Invazif bilesen yoktur. Niikleer
irilesme ve hiperkromazi gosteren atipik pnomositler
kiibiktir ve hiicreler arasinda bosluklar bulunur
(Resim-1). Cerrahi spesmenlerde tiimore komsu
alanlarda insidental gorebiliyoruz. KRAS ve EGFR
mutasyonlarini bunlarda da goérmekteyiz, ADK’
larda daha yiiksek oranda olmakla birlikte diger
kanserlerle de birlikte goriilebilirler. ADK” larla ayni
patogenezi gosterdigi ongoriilmektedir (14, 15).

Resim 1:Atipik adenomatdz hiperplazi : Son derece
kii¢iik, bir mikroskobik alana sigan, 5 mm altinda tek
sirali  hafif veya orta diizeyde atipi gosteren
pnomositlerle doseli lezyonlardir (HE x40)

Adenokarsinoma Insitu (AIS)

AIS, tip II pndmosit / Clara hiicrelerinin tamamen
lepidik, noninvaziv bir proliferasyonudur (Resim-2).
Bu taniy1 koyabilmek i¢in stromal, plevral, vaskiiler
invazyon olmamali ve papiller, mikropapiller yapilar
icermemelidir. AIS, kiiciik hiicreli olmayan tim
karsinomlarin (KHDAK) %3 ila 4'inii olusturan
nadir bir durumdur. Bu lezyonlar ¢ogunlukla
miisindz degildir. AIS, AAH'den daha biiyiik olup
Smm den bilyiik-3cm den kiigiik lezyonlardir (16,
17). BT' de buzlu cam goriiniimiinde, solid-
semisolid lezyon seklinde ortaya c¢ikiyor. TNM
siniflamasinda Tis (AIS) olarak yerini almaktadir
(18, 19).

S P AR e
Resim 2: In situ miisinéz olmayan adenokarsinom:
Sinirli, miisindz olmayan tiimér, tamamen lepidik bir
biiyiime gosterir. Herhangi bir invazyon goriilmez.
Tiimor hafif kalinlagmis, ancak korunmus alveolar
duvarlar

boyunca ¢ogalan atipik pnémositlerden olusur (HE
x200)

Minimal invaziv Adenokarsinom (MiA)

Bu terminoloji ilk defa 2015 DSO siniflamasinda
kullanildi. 3cm den kiigiik bu lezyonlarda bir odakta
5 mm ve daha az invazyon olmalidir. Bunlar multipl
olabilir, yine en biiyiik invaziv alan 5 mm den kiigiik
olmalidir (18). Evrelemede sadece invaziv boyut
kullaniliyor. Lepidik bilesenli musindz olmayan
ADK’larda sekizinci TNM evrelemesinde pTlmi
olarak yerini almaktadir (19) . Lenfovaskiiler,
invazyon, plevral invazyon ve hava bosluklari
boyunca yayilim (STAS) goriiyorsak  bu
terminolojiyi kullanamayiz (18). Lepidik patern
gosteren bu lezyonlarda tani lezyonun eksizyonu ve
tamaminin  incelenmesi ile konabilir, kiiglik
biyopside AIS ve MIAK tamisi kullanilmaz. Bu
nedenle kiigiik biyopsilerde lepidik patern gosteren
adenokarsinom terimi tercih edilir. (19)

invaziv Adenokarsinomlar

Akciger Adenokarsinom 2021 DSO siniflamast

invaziv non-miisin6z adenokarsinom

Lepidik adenokarsinom

Asiner adenokarsinom

Papiller adenokarsinom

Mikropapiller adenokarsinom

Solid adenokarsinom

invaziv miisin6z adenokarsinom

Mikst invaziv misindz ve non-miisindz
adenokarsinom

Kolloid adenokarsinom

Fetal adenokarsinom

Adenokarsinom, enterik tip

Adenokarsinom, NOS

invaziv ADK’lar yeni DSO smiflandirmasinda,
nadir varyantlara ek olarak, miisinéz olmayan ve
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miisindz tipler olmak {iizere iki ana kategoriye
ayrilmigtir. Miisindz olmayan tip klinik pratikte daha
sik karsilagilmasina ragmen, miisindz tip hala
invaziv adenokarsinomlarin %3 ila %10'unu
olusturmaktadir (11, 15). Rezeke edilen ADK'lerin
en az % 70'ini temsil eden invaziv ADK, 5 mm'den
biiylik invaziv bir bilesenin varligi ile tanimlanir
(Invaziv adenokarsinom diyebilmemiz icin en az bir
odakta S5mm den fazla invazyon varhigini
gormeliyiz) (15). Ozellikle lepidik baskin lezyonlar
icin miyofibroblastik stromada invaziv timor
hiicresi gériilmelidir (15). Invaziv ADK 'ler patolojik
olarak heterojendir ve genellikle asiner, papiller,
mikropapiller, lepidik ve solid paternlerin degisik
orandaki kombinasyonundan olusur. Baskin
histolojik yapiya gore isimlendirilirler. Bu alt
tiplerin bazilar1 spesifik prognozla iliskilidir:
ornegin lepidik baskin ADK'ler % 90'lik milkemmel
bir rezeksiyon sonrasi 5 yillik sag kalim ile
karakterizedir (15). Aksine, tiimoriin iginde
mikropapiller patern varlifi prognozu dnemli 6l¢iide
kotilestirir (18, 20). AIS, MIA, lepidik

ve papiller baskin invaziv ADK'ler daha sik EGFR
mutasyonuna ugrarken, asiner ve solid alt tipler daha
stk KRAS mutasyonuna ugrar (18). Hava sahalari
yoluyla yayilim (STAS) prognostik Gnemi olan
histolojik bir 6zellik olarak tanimlanmaktadir (11).

Lepidik Adenokarsinom

Lepidik ADK tipik olarak, AIS ve MIA ile ilgili
tanimlanan morfolojiye benzer sekilde alveolar
duvarlarin yiizeyi boyunca biiyliyen pnomositik
hiicrelerden (tip II pnomositler veya Clara hiicreleri)
olusur (Resim-3). En bilyiikk boyutu 5 mm'den daha
biiyiik olan en az bir odakta invaziv adenokarsinom
mevcuttur. Invazyon; lepidik patern disindaki (yani
asiner, papiller, mikropapiller ve/veya solid)
histolojik alt tipler ( Resim-3) veya invaziv timor
hiicreleriyle iliskili miyofibroblastik stroma (Resim-
5) olarak tanimlanir (15).

Resim 3: Lepidik patern: Tiimér hafif kalinlasmis alveoler duvarlarin yiizeyi boyunca ¢ogalan kalabalik atipik

pnomositlerden olusur (HE x100)

Resim 4:Invazyon alani( HE x00)
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Resim 5 : Stromal invazyon (A-HE x100, B-HE x200)

Alveoler yiizeyler boyunca pndmositlerin olmasi
gereken  lokalizasyonda  tiimor  hiicrelerinin
proliferasyonu izlenir ve alveollerin normal
organizasyonu bozulmamistir. Lepidik paterndeki
karsinomda alveoler icinde makrofaj kiimeleri
gorebilmekteyiz. Lepidik paterni diger paternlerden
ayirmak igin elastik boyasi kullanilabilir. Akcigerin
interstisyumunda yer alan normal elastik lifleri
lepidik paternde devam etmektedir. Dolayisiyla
elastik liflerin varlig1 ve kesintisiz bir sekilde devam
etmesi lepidik paterni diger paternlerden ayirt
etmekte igse yaramaktadir (21). TNM Siniflandirmasi
tarafindan tavsiye edildigi gibi kismen lepidik
miisindz olmayan akciger adenokarsinomlarinda T-
faktor boyutu belirlenmesi i¢in sadece invaziv
boyutun kullanilmasi dnerilmektedir (11). Miisindz
ve non-miisindz lepidik patern gosteren ADK’lar
evre-klinik ve tedavi acisindan ¢ok farkli
timorlerdir. Non-miisindz tipler EGFR mutasyonu
gosteriyor ve TKI lerine iyi cevap veriyor, Miisindz
tiptekilerde ise TKI lerine cevap yoktur. Ayrica
bunlarin radyolojileri de ¢ok farkli (22).

Asiner Adenokarsinom

Asiner patern ADK tiimor hiicreleri ile doseli
yuvarlak-oval sekilli glandiiler yapilarla
karekterlidir (Resim-6). Asiner yapilar1 doseyen
tlimor hiicreleri igerisinde veya luminal bosluklarda
miisin  bulunabilir. Alveoler c¢ati bozulmustur.
Lepidik paternde izlenmeyen miyofibroblastik
stroma da burada izlenmektedir. Asiner paternde sirt
sirta vermis, icige gecmis glandiiler yapilardan
olusan, arada stromanin goriilmedigi veya
desmoplastik stromada kiigiik gruplar, trabekiiller ve
tek tek hiicreler seklinde infiltrasyon olusturan
kribriform patern ve kompleks glandiiler patern
(Resim-7) diye bir tanim daha var. Bunlar asiner
paternin az diferansiye hali olarak bilinmektedir
(23). Karmagik asiner olusumlarin veya kribriform
diizenlemelerin baskin oldugu akciger ADK’lari,
tlimorlerin agirlikli olarak basit asiner yapilardan
olustugundan daha kotii prognoza sahiptir (24).

Resim 6: Asiner patern: Tiimor niikleer hiperkromazi ve belirgin niikleoller gosteren atipik epitel hiicrelerinden

olusan; yuvarlak-oval sekilli bezlerden olusur (HE x200)
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Resim 7: Kribriform ve kompleks glandiiler patern: Karmasik asiner , kribriform olusumlarin baskin oldugu
akciger adenokarsinomudur. Kribriform ve kompleks glandiiler patern, yiiksek dereceli patern olarak

siniflandirtlir(A-HEx100,B-HEx200)

Papiller Adenokarsinom

Papiller patern ADK, tiimor hiicrelerinin
fibrovaskiiler korlar {izerinde proliferasyonu ile
karekterlidir (Resim-8). Asiner paternde izlenen
miyofibroblastik stroma burada olmayabilir (15, 25).
Bir takip ¢alismasinda papiller akciger ADK’lar1
yapisal ve sitolojik Ozelliklerine gore ii¢ gruba
ayrilmstir:

1- Kiigiik ila orta biiyiikliikte papilla ve hafif niikleer
atipi ile “psodolepidik” biiyiime,

2- Orta derecede atipi gosteren ve papiller tiroid
karsinomu benzeri biiylimeye sahip papilla

3- Belirgin atipi olan oldukc¢a degisken boyutlu
papilla

Bu c¢alismada gruplar arasinda hastaliksiz sag
kalimda da bir fark bulunmustur. Lepidik paterne
daha ¢ok benzeyen 1. grupda hastaliksiz sag kalim
62 ay iken tip 2 papilla olanlarda 57 ay ve lizerinde,
grup 3 de ise 50 aya diismistiir (24, 26)

P 1

Resim 8: Papiller patern: Tiimér fibrovaskiiler cekirdeklerin yiizeyi boyunca biiyiiyen kiiboidal tiimér hiicreleri

ile papiller bir patern gosterir (A,B-HE x100, C-HE x200)

Mikropapiller Adenokarsinom

Fibrovaskiiler koru olmayan, alveol duvarina bagh
olabilecek veya bunlardan ayri limene dokiilebilen

cicek seklinde gruplar veya alveoller iginde yiizer
gibi kii¢iik glandlar ve psammom cisimlerinden
olusuyor (Resim-9) (27). Daha yakin zamanda
olumsuz prognoza sahip diger mikropapiller patern
formlar1 tanmimlanmigtir. Filigree patern denen
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fibrovaskiiler koru olmayan, en az ii¢ c¢ekirdek
yiiksekliginde yigilmis hassas dantel benzeri dar
timor hiicreleri yiginlarindan olusur. Bunlar da yine
birbirine bagl olarak goriiniiyor ve limen igine
uzaniyor (Resim-10) (24, 28). Mikropapiller
paternin stromal formunda ise

tlimor hiicrelerinin kiimeleri yarik benzeri bosluklar
icinde stromaya infiltre olur (Resim-11) (24, 29) .
Akciger ADK’unda mikropapiller biiylime, lenfatik
ve plevral invazyon, nodal metastazlar ve ileri evre

hastalik gibi bir dizi olumsuz prognostik faktorle
iligkilidir (24, 30). Az miktarda mikropapiller patern
bile olumsuz bir klinik etkiye sahiptir. Genel
sagkalim, %1 kadar az mikropapiller paternli
tiimorlerde bile 6nemli 6l¢iide daha katiidiir (24, 31).
Bir hava sahasi, bir mikropapiller patern igerdiginde,
lepidik veya asiner yapilarla dolu olsa bile,
mikropapiller patern olarak smiflandirilmalidir
(Resim-12) (11)

Resim 9: Mikropapiller patern: Tiimdr fibrovaskiiler geklrdeklerl olmayan kiiciik papiller kiimelerden olusur ve
yogun mikrokalsifikasyon alanlar1 i¢erebilir (A-HE x100, B-HE x200)

Res1m 10: Flhgree (T lkarl) m1kropap111er (MIP)
patern: En az 3 tiimor hiicresi g¢ekirdegine sahip
fibrovaskiiler kor icermeyen dantel benzeri dar timor
hiicresi yiginlari, bazal tiimér hiicresi katmaninin

tizerine y1gilir (HE x200).

=
Res1m11 Stromada klas1k MIP patern orneklerl
Mikropapiller yapilar, bag dokular1 ile c¢evrili
bosluklarda bulunur (HE x200)

Res1m 12: Hava bosluklarlnda klas1k MIP paterm Asiner ve paplller yap1lar olmasma ragmen mlkropaplller
adenokarsinom ile dolu olduklar i¢in, tiimdriin bu alami asiner ve papiller adenokarsinom degil mikropapiller

olarak siniflandirilmalidir (A-HE x200, B-HE x200).
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Solid Patern Adenokarsinom

Morfolojik olarak glandiiler diferansiasyonun
izlenmedigi, bol sitoplazmali, tabakalar halinde
yapilanma olusturan tiimérlerdir. Hematoksilen
eozin kesitlerde glandiiler yapilanmalar
farkedilemez (Resim-13). Onceden biiyiik hiicreli
karsinom gurubunda degerlendirilirlerdi. Asiner,
papiller veya lepidik patern goériilmez, ancak daha
fazla hiicrede intrasitoplazmik misini diisiindiiren
intrasitoplazmik bazofilik globiiller bulunur. D-PAS

Resini;lfa'; Solid pétern: Tiimér hiicrelerinin solid
tabakalarindan olusur (HE x200)

invaziv Miisinéz Adenokarsinom

Yeni DSO smiflandirmasi  altinda, invaziv
adenokarsinom, nadir varyantlara ek olarak,
miisindz olmayan ve miisindz tipler olmak iizere iki
ana kategoriye ayrilmistir. Klinik uygulamada
miisindz olmayan tipe daha sik rastlanmasina
ragmen, miisindz tip hala invaziv
adenokarsinomlarin %3 ila %10"unu olusturmaktadir
(11). Alveoller boyunca yayilan ve bol miktarda
alveolleri dolduran mukus salgilayan miisindz
hiicrelerden olusur (Resim-14) ve 5 mm'den biiyiik
bir invaziv alam igerir. Immiinofenotip genellikle
CK7+, TTF-1-, CDX2 odaksal +, CK20 odaksal +
ve HNF4o+ ile karakterizedir (11, 34-37). Klinik
radyolojik ve biyolojik o6zellikler agisindan non-
miisindz ADK lardan son derece farklilik gdsterir.
Radyolojik goriiniimii de bazi durumlarda oldukga
tipiktir ve diger akciger ADK’larindan farklidir.
Aerojen  yayilim, multisentrisite, bilateralite
bunlarda daha fazladir. Bu o&zellikler ile klinik
incelemede organize pndmoniyi diisiindiiriir (18).
Genetik olarak, bu tiimor stk KRAS mutasyonlari
(%62-76, cogunlukla G12D ve GI2V), ardindan
NRGT fiizyonu, ERBB2 degisiklikleri ve diger nadir

boyasi ile ¢ok sayida intrasitoplazmik miisin varligi
izlenir (15). Solid baskin akciger ADK’u,
mikropapiller baskin akciger ADK’u ile birlikte
yiiksek dereceli alt tipler olarak gruplandirilir (24,
32, 33). Solid adenokarsinom tanisi

diistiniildiigiinde, TTF-1 gibi akcigere &zgii
immiinohistokimyasal belirtegler ve miisin saptamak
icin histokimyasal boyama kullanilarak tiimoriin
aslinda bir ADK oldugunu ve akciger kaynakli
oldugunu belirlemek énemlidir (10, 24, 32).

Resim 14: Timor hiicreleri, bol apikal miisin ve
kiigiik bazal yerlesimli ¢ekirdeklere sahip kiibik ya
da kolumnar hiicrelerden olusur (HE x200)

degisiklikler ( ALK , ROS1 , NTRK1 , BRAF
flizyonlar) ile karakterizedir (RET , FGFR2/3 ve

NRG2 ve ERBB3 ve BRAF mutasyonlar1 ) (11, 38,
39) ve invaziv miisindz olmayan
adenokarsinomlarin  aksine EGFR ve TP53
mutasyon oranlar1 bunlarda disiiktir (11). KRAS
mutasyonu daha sik oldugu i¢gin tedavi cevabi
diistiktiir ve TKI’lerine cevap yoktur. Yasam siiresi
non-miisindzlerden daha kisa, daha ¢ok pnomotik
infiltrasyon ile karakterlidir (40-42).

Kolloidal Adenokarsinom

Kolloidal ADK, son derece genis mukus
gollenmeleri ile karakterizedir. Odaksal olarak iyi
farklilagmis  miisindz  glandiiler epitel miisin
havuzlar1 iginde izlenir. Cok yogun misin i¢inde
timor hiicreleri ¢ok gbze ¢arpmayabilir (Resim-15)
(15) . Iyi farklilagmus kiibik veya kolumnar miisin6z
epitel ile kaplanmistir (40). intestinal belirtegler
(CDX2, CK20 ve Villin) i¢in pozitif ve pndomosit
belirtegleri (TTF-1 ve Napsin A) icin negatif veya
sadece fokal ve =zayif pozitif olabileceginden,

metastazdan ayrim genellikle klinik yollarla yapilir
(11,43, 44).
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Resim 15: Kolloidal adenokarsinom, hava bosluklarini dolduran bol miktarda miisin havuzlarindan olusur. Fokal
olarak iyi farklilasmis miisin6z glandiiler epitel fibroz septa yiizeyi boyunca ve miisin havuzlari iginde biiyiir.
Tiimor hiicreleri ¢ok gbze ¢arpmayabilir (A, B-HE x100, C-HE x200)

Fotal Adenokarsinom

Fotal ADK, fotal akciger tiibiillerine benzeyen,
glikojen bakimindan zengin, siliyer olmayan
hiicrelerden olusan tiibiillere sahip glandiiler
elemanlardan olusur (45). Bu tiimor hiicreleri,
belirgin seffaf sitoplazmaya sahiptir ve skuamoid
moriiller mevcuttur (10, 40). Cogu, iyi prognoza
sahiptir ve diigiikk derecelidir. Yiiksek dereceli
olanlar1 da vardir. Diger histolojik alt tiplerle karisim
olustugunda, tiimér baskin  bilesene  gore
siniflandirilmalidir (15, 46). Bu tiimor tipik olarak
diger adenokarsinomlardan daha gen¢ hastalarda
ortaya cikar. Bf-katenin ve WNT sinyal yolundaki
anormallikler, diisiik dereceli veya iyi farklilasmis
fotal adenokarsinomlarin  patogenezinde ¢ok
6nemlidir ve onlar1 geleneksel adenokarsinomlardan
molekiiler olarak farkli kilar. Timor hiicreleri,
immiinohistokimyasal olarak B-katenin antikoru ile
anormal niikleer ve sitoplazmik ekspresyon gosterir
(11, 15, 47).

Enterik Adenokarsinom

Enterik ADK, kolon adenokarsinomlarina benzer
histomorfolojik  ozellik  gosterirler.  Niikleer
pseudostratifikasyon gdsteren kiibik hiicrelerden
olusan asiner yapilar ile karakterizedirler (Resim-
16). Genis nekroz alanlart mevcuttur (15, 40) .
Vakalarmn yarisindan fazlasinda, enterik
farklilagmanin tipik immiinohistokimyasal
belirteclerinden en az birini, yani CDX2, CK20 veya
MUC2'yi ekspresse eden 'entero benzeri' bir
patolojik morfoloji sergiler. Bu yiizden, bu malignite
genellikle kolorektal kanser metastazindan ayirt
edilemez goriiniir ve ayiric1 tantyr zorlastirir (48).
Histolojik inceleme, kolorektal kanser
metastazlarinin monomorfik O6zelliklerinin aksine,
hem kolon hem de akciger kanseri ayirt edici
belirtecleri eksprese edebilen hiicrelerle 6zel bir
timor igi heterojenite gosterir. Bununla birlikte, bu
tan1 igin, timor Orneginin yarisindan fazlasinda
'entero benzeri' hiicrelerin tanimlanmasi zorunludur
(48, 49).
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Resim 16: Enterik adenokarsinom: Morfolojik olarak kolon adenokarsinomuna benzeyen bir adenokarsinomdan
olusur. Tiimor, niikleer psddostratifikasyon ile kiiboidal ve kolumnar hiicrelerden olusur(A, B-HE x200)

STAS

STAS, ana timoriin kenarmin Otesindeki hava
bosluklari i¢indeki tiimor hiicreleri olarak tanimlanir
( Resim-17). Prognostik 6nemi olan histolojik bir
ozellik olarak tanimlanmaktadir.
Adenokarsinomdaki STAS, mikropapiller yapilar,
solid adalar ve diskoheziv tek hiicreler dahil olmak
iizere ii¢ morfolojik modelden olusur (50). Atipik
morfoloji, hiicreleri alveolar makrofajlardan ayirir

(11).

Resim 17: STAS: Aﬁa ﬁirﬁéri'm kenaruﬁn dtesindeki
hava bosluklarinda tiimér hiicreleri izlenmektedir
(HE x100)

STAS, rezeke edilmis akciger adenokarsinomunda
ve aragtirilan tim major histolojik akciger kanseri
tiplerinde daha kotii klinik sonuglarla iliskilidir (11,
50-58). Lobektomili hastalara kiyasla sinirh
rezeksiyon yapilan hastalarda STAS'in daha kotii
prognozla iliskisi daha gii¢lii goriinmektedir (11,
50). STAS, bir timdr yayilim paterni olarak kabul
edildiginden, paternlerin toplam yiizdesine veya
evreleme i¢in tiimor boyutuna dahil edilmez (11) .

Adenokarsinomlarin Derecelendirilmesi

Miisindz olmayan adenokarsinomlarin  baskin
histolojik paterne dayali siniflandirmasi prognoz ile
iyi bir korelasyon ortaya koymaktadir. Genel olarak,
lepidik baskin tiimérler asiner veya papiller baskin
adenokarsinomdan daha iyi bir prognoza sahiptir,

mikropapiller ve solid baskin tiimérler ise en kotii
prognoza sahiptir (11, 30, 59-63) . “Baskin alt tip”
smiflandirmasinin prognostik degerindeki 6zel bir
eksiklik, “baskin olmayan” miktarlarda kotii
prognostik  paternlerin, &zellikle mikropapiller
paternlerin, bir tiimoriin sadece kiigiik bir bilesenini
icerdiginde bile olumsuz bir sonugla iliskilendirilmis
olmasidir (11, 64-66). Bu nedenle, IASLC patoloji
komitesi tarafindan; invaziv miisindz olmayan
adenokarsinomlar  i¢in ¢  kademeli  bir
derecelendirme sistemi ile kiigiik miktarlarda yiiksek
dereceli bilesenleri i¢eren bir derecelendirme sistemi
gelistirilmistir (11,  67). Bu  gelistirilen
derecelendirme

sistemi, Ozellikle yiiksek dereceli paternleri
(mikropapiller, solid, kribriform ve kompleks
glandiiler paternler tiimoérin en az %20'sini
olusturuyorlarsa) hesaba katan baskin histolojik
patern artt en kotli patern kombinasyonuna
dayanmaktadir (Tablo 2). Bu oOnerilen TASLC
derecelendirme semasi, genis bir dogrulama
kohortunda niikleer veya sitolojik derece, STAS
varlifi, nekroz veya diger olumsuz prognostik
Ozellikleri igeren modellerden (iistiin oldugunu
kanitlamistir (11, 67).

Tablo 2: Invaziv  Miisindz ~ Olmayan
Adenokarsinomlarin Derecelendirilmesi
Derece 1 (iyi | Yiiksek dereceli patern
diferansiye) yok veya <%20 olan
lepidik
baskin
Derece 2 (orta | Asiner veya papiller
derecede diferansiye) | baskin, yiiksek dereceli
patern
yok veya <%20
Derece 3 (zayif | >%20 yiiksek dereceli
diferansiye) paterni olan herhangi
bir
timdr
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yiiksek dereceli patern: (solid, mikropapiller veya
kompleks glandiiler) herhangi bir tiimér. Baskin ve
yiiksek dereceli paternlere dayali bu derecelendirme
sistemi, invaziv Pulmoner adenokarsinom igin pratik
ve prognostiktir. Gozlemciler arasi tekrarlanabilirlik,
iyi bir uyum ortaya koymustur (67).
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Ozet
Kotii haber; bireyin yerlesik hayat bicimini altiist etme riski olan, iimit etme duygusunun olmadigi, igeriginde yasamdaki
se¢imleri azaltma yoniinde anlam tasiyan mesajdir. Hekimlik meslegi zaman zaman hastalara ve yakinlarina kotii haber verme
gorevini zorunlu kilar. Ko6tii haber verme becerisi; kotil haberin uygun bir dille verilmesini ifade eden, belirli gereklilikleri olan
bir iletisim becerisidir. Bu becerinin hekimde olmasi, kotii haber vermenin zor siirecini, hekim hasta ve hasta yakini i¢in
kolaylastirir ve daha kolay kabul edilebilir hale getirir

Anahtar kelimeler: Koétii haber, iletisim, beceri, egitim

Abstract
Bad news; it is a message that has the risk of upsetting the settled life style of the individual, that there is no sense of hope, and
that means reducing the choices in life. From time to time, the profession of medicine makes it necessary to give bad news to
patients and their relatives. Ability to breaking bad news; It is a communication skill with certain requirements that expresses
the delivery of bad news in an appropriate language. Having this skill in the physician makes the difficult process of giving

bad news easier and more acceptable for the physician, patient and patient relatives.

Keywords: Bad news, communication, skill, education

Keywords: Bad news, communication, skill, education

1. TANIM

Kot haber; kisiye verilecek, sahsin gelecegini
olumsuz yonde etkileyecek olan, ciddi bir bilgiyi
iceren mesaj olarak tanimlanabilir (1).

Kétii haber; bireylerin fiziksel ve ruhsal iyilik haline
tehdit olusturan, sahip oldugu yasanti halinden daha
olumsuz sonuglart olan, mevcut yasantisina ve
gelecege bakis acisina ciddi Olgiide olumsuz etki
edecek haberdir. Literatiirde kotli haber, bireyin
yerlesik hayat bicimini altiist etme riski olan, {imit
etme duygusunun olmadigi, igeriginde yasamindaki
secimleri azaltma yoOniinde anlam tasiyan mesaj
olarak tarif edilmistir (2,12).

Hekimlerin ana gayreti kisilerin sagliginin korunmasi
veya iyilik halinin tekrar saglanmasidir. Bunun
diginda kalan durumlar zorlayici olsa da, meslegin bir
gerekliligi olarak, tani ve tedavi siirecinde birgok
farkli durumda kotii haber vermek zorunlulugu her
hekim i¢in yadsinamaz bir gergektir. Hekimler
acildeki hastanin dliimiiniin, kronik ve/veya oliimciil
bir hastaligin, hayati etkileyecek genetik bir test
sonucunun, belirli bir zamandir devam eden bir
tedavinin ise yaramadiginin, tedavi siirecinde durumu
kotiilesen ve yogun bakima alinmasi gereken bir
hastanin, yogun bakimdaki hastanin 6lim haberi
bilgisinin verilmesi gibi birgok farkli durumda kotii
haber vermek durumunda kalirlar. Olumsuz
sonuglarin daima ihtimal dahilinde oldugu durumlarin

kotli haberiyle, beklenmedik ve ani gelisen bir
durumun kétii haberinin verilmesinin benzer ve farkli
taraflar1 vardir(3,13).

Kotii haber verme becerisi, hasta-hekim diyalogunda
olumsuzlarin Oniine gecebilecek olan, hastalarda
olusabilecek iletisim kaynakli psikolojik etkiler ve
baglantili olusabilecek sorunlarin asgaride
tutulmasinda ve Onlenmesinde biiyiikk 6nemi olan
temel bir iletisim becerisidir.

Kotii  haber vermenin uygun bir  sekilde
uygulanamamasi, hekimin iletigim becerisinin yeterli
olmadig1 durumlar, hastanin ve yakininin hekimden
memnuniyetinde, diger saglik c¢alisanlart ile
diyaloglarinda, hastanin tedaviye uyumunda, iyilesme
stirecinde olumsuzluklara ve hasta yasam kalitesinin
diismesine neden olmaktadir. Haberin verilis bigimi,
hastanin durumuyla bas etme bi¢imiyle yakindan
iligkilidir. Durumunu anlayan, sorular1 yanitlanan ve
yakin gelecegini tahmin edebilen hastanin kétii haber
ile daha iyi basa c¢ikabildigi goriilmiistiir(3,13).
Genellikle hekimin yasadigi tecriibeleri, mesleki
deneyimi, kisilik yapisi  ve sOylem tarzini
belirlemektedir. Hekimlerin klinik becerileri yaninda
iletisim becerilerinin de yiiksek olmasi siireglerin
yonetimi agisindan biiyiik nem tagimaktadir. Yapilan
bir arastirmaya gore doktorlarin %42’sinin kotii haber
verme konusunda herhangi bir egitim
almadiklari, %47’ sinin bu konuda kendilerini
yetersiz  gordiikleri  belirlenmistir  (4,5). Tip
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Egitiminde kotii haber verme konusu egitim plani ve
iceriginde bulunmaktadir. Hekimlik mesleginin
ogrenildigi ilk o6grencilik yillar itibari ile temel ve
klinik bilimlere ek olarak iletisim becerilerinin
6grenimi ve bu yetenegin gelistirilmesi oldukca
onemlidir. Kotii haber verme konusunda destekleyici
ve egitici programlarin 6nemsenmesi, uygulamaya
konmasi, pekistirilmesi kotli haber verme siireci ve
sonrasini hem hekim hem hasta agisindan Onemli
6lgiide kolaylagtiracaktir. Hastalar kritik donemlerde
en biiylik ruhsal destekeileri olarak doktorlarini
gormektedirler. Doktorlariyla iyi bir diyaloglari olan,
icten bir hekim destegi hisseden hastalarin tedavi
uyumlarinin arttigi, hastaligi kabul etme ve basa
¢ikma oranlarinin yiiksek oldugu, anksiyete gibi
ruhsal sikintilar1 daha az yasadiklar1 belirlenmistir
(8,9,10,16).

Haberin verilecegi ortamin belirlenmesi, 6n hazirlik
yapilmasi, haberin verilme sekli ve habere verilen
tepkilerin kontrolii kotii haber vermede dikkat
edilmesi gereken degismez unsurlar olarak sayilabilir.
Kotii haber miimkiin oldukga yeterli zaman ayrilmig
haldeyken, 6zel ve mahremiyete dikkat edilen bir
ortamda verilmelidir. On hazirhk siireci hastanin ve
hastaligin tim yonleriyle tekrar gézden gegirilerek
yapilabilir. Kisinin durumla bas edebilmesi haberin
verilis  sekliyle yakindan iliskilidir. ~ Sorular
yanitlanan, durumu tiim ydnleriyle kavrayan, sonrasi
i¢in fikir yiiriitebilen hasta durumla ¢ok daha iyi basa
cikabilmektedir. Bununla birlikte bir de haberin
ortaya ¢ikigi sekillerinden kaynaklanan farkliliklar
nedeniyle yaklagimlarin farkli olmasini gerektiren
durumlar da mevcuttur. Yeni konulan kétii prognozlu
bir taninin haberi verilirken farkli, ani ve 6liimciil bir
gelismede veya uzun siiredir uygulanan bir tedaviye
yanit alinamadiginda daha farkli yaklagimlar
benimsenerek haber icerigi paylasilmalidir(2,5,12).

2. KOTU HABER VERME YONTEMLERI

Kétii haberlerin verilmesinde tavsiye edilen, hastanin
kendisine veya yakinina haber verilirken belirli
prensipleri olan 6zel bir yol rehberliginde, 6zel bir
iletisimle bilginin aktarimidir. Bu yolda hekimin asil
yapmasi gereken, bilgi verilecek kisinin bilgi istegini
dogru degerlendirmesidir. Kisiye, hastalikla alakali
kendini dogru ifade etme sansint sunmak i¢in hekimin
egitilmis, gelismis bir dinleme becerisiyle hastanin
duygularmi dogru tanimasi ve ortaya cikarabilmesi
gerekir. Bunun i¢in de hekimin kotii haber verme
becerisi ile ilgili egitilmesi kagmilmaz  bir
gerekliliktir(10,14).

Kotii haber verme goriismelerinde degismez temel
bazi prensipler bulunur. Bunlardan ilki hekimin
beklentileri belirlemesi ve kotii haberi duymaya
hazirlamasi amaciyla hastanin durumundan ne kadar
haberdar oldugunun sorgulanmasidir. Ikincisi hastayi
gerceklere  uygun  olarak  istegi  Olgiisiinde
bilgilendirmektir. Bir digeri haber sonrasi duygusal
destek saglamak ve son olarak tedavi planinin birlikte

belirlemektir (2,6,13). Bu prensipleri temel ilke alan
kotii haber verme yontemi olarak en ¢ok kullanilanlar,
icerikleri ~ bir  akronim  haline  getirilerek
isimlendirmeleri yapilan ABCDE ve SPIKES
yontemleridir.

ABCDE yontemi, kotii haber vermenin temel
ozelliklerini kolay hatirlayabilmek adina Rabow ve
McPhee tarafindan gelistirilen bir modeldir. ABCDE
modeli; On hazirlanma (Advance preparation), tedavi
edici bir ortam olusturmak (Build a therapeutic
environment), iyi iletisim saglamak (Communicate
well), hasta ve ailesinin tepkilerini kontrol edebilmek
(Deal with patient and the family reactions),
duygularin  agiga  ¢ikarilmasinin  tegviki  ve
onaylanmasi (Encaurage andvalidate emotions)
olarak dzetlenebilir.

On hazirlanma; hasta bilgilerinin gdzden gegirilmesi,
kesintisiz iletisim i¢in zaman ve yer planlamasi,
zihinsel hazirlikla kullanilacak ifadelerin
diistiniilmesi ve duygulanim hazirligini igeren bir
ifadedir.

Tedavi edici ortam olusturmak; goriismede bulunmasi
gereken kisilerin  belirlenmesi, mesaji  verecek
hekimin kendini tanitmasi, haberin gelisiyle ilgili
uyarmin yapilmasi, hastanin bilgiyi ne kadar bilmek
istediginin  belirlenmesi,  gerektiginde  temas
kurulmas: ve takip goriisme tespitini igerir.

Iyi iletisim saglamak; sevecen, samimi, anlasilir ve
acik bir konugma tarziyla hasta veya yakinin
durumdan ne kadar haberdar oldugunun belirlenmesi,
haberi algilayisi anlamak i¢in kendini ifadeye imkan
taninmasi, kiginin hizina uyarak sessizlige ve
duygulanima imkan saglanmasi, yazili bilgiye ve soru
cevaba imkan verilmesi ve her goriigme sonunda
toparlayict bir 6zet yapilarak takip planindan sz
edilmesini kapsar.

Hasta ve ailesinin tepkilerini kontrol edebilmek;
hekim empati kurarak, her goriismede duygusal
tepkileri iyi degerlendirip, meslektaglarini
elestirilmeden uygun cevaplart sunabilmelidir.
Duygularin  agiga  ¢ikarilmasinin  tesviki  ve
onaylanmast; multidisipliner yaklagimlar
benimsenerek, saglik personelinin  ve kendinin
gereksinimleri de dikkate alinarak, hastaya gore
taninin ne anlama geldigi arastirilmasi ve hastanin ne
hedefledigi goz Oniine alinarak, gercekei Onerilerle
olumlu olana yonlendirmenin benimsenmesi olarak
aciklanabilir(10,14).

Baile ve Buckman' in gelistirdigi SPIKES protokolii,
kotii haber vermede en ¢ok tercih edilen modeldir.
Alt1 asamay1 temsil eden altt adimin bas harflerinin
birlesmesinden ismini alan bu ydntem, goriismenin
yapilandirilmasi, goériismeye hazirlanma, hasta
algisinin  tespiti, kisinin neyi ne kadar bilmek
istediginin degerlendirilmesi ve bilgilendirilmesi,
kisiyle empati kurma ve son olarak kisiye uygun
stratejinin tespit edilmesi ve Ozetleme
basamaklarindan olugsur. Bu akronimin agilimi;
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Setting, Perception, Invitation, Knowledge, Empathy,
Strategy and Summary seklindedir (7,15).

3. SPIKES Yaklasimimin Basamaklari

1) Goriismenin  yapilandirilmas1  (Setting):
Gorisme igin 6zel bir fiziksel ortamin hazirlanmasi ve
hasta ile yapilacak goriigmenin zihinsel provasinin
yapilmasi esasini olusturur. Anlatim planinin dnceden
gozden gecirildigi, duygusal reaksiyonlarla nasil basa
cikilacaginin planlandigi, mahremiyete dikkat edilen,
gerekli yakinlarmn dahil edildigi, oturarak gériismeye
imkan saglayan, boliinme olmamast igin gerekli
tedbirlerin alindig1 ve hasta ile uygun temasin
kuruldugu bir goériigme olmasi ¢ok 6nemlidir.

2) Hasta algisinin degerlendirmesi (Perception):
"Ifade etmeden 6nce sor" prensibiyle acik uglu sorular
sorularak hastanin algisinin gercege en yakin diizeyde
belirlenmesi  saglanir.  Hekimin  yaklagiminin
gereklilikleri ve haberin ne diizeyde verilmesi
gerektigi bilgisine ulasilmasii saglar. Bu yolla
mesajin hastanin anlayabilecegi sekle uyarlanmasi
saglanabilir.

3. Davetin alinmas1 (Invitation): Bu basamakta
hastanin hastaligiyla ilgili ne kadar bilgilendirilmek
istedigi, tanidan, prognozdan vs. ne 6lgiide haberdar
olmayr tercih ettigi hastadan &grenilmelidir.
Gelecekte kisinin fikrinin degisebilecegi diigiiniilerek
ilerleyen  gorligmelerde  bu  basamak  tekrar
sorgulanabilir.

4. Hastamin bilgilendirilmesi (Knowledge):
Baslangigta kotli haber verilecegi ile ilgili algiy1
olusturarak, hastanin hazirlikli olmasin1 saglayacak
giris ifadelerine yer verilmelidir. Durumla ilgili tibb1
veriler kiigiik pargalar halinde boliinerek, anlagiimasi
zor tibbi terimlerden uzak kalmarak, anlagilir yalin bir
dille, kisinin anlayip anlamadigi takip edilerek
paylasilmalidir. Kisinin anlama ve bilgi diizeyi
dikkate alinarak, sosyokiiltiirel diizeyi, yast ve
inanglar1 g6z Oniinde bulundurularak bilgilendirme
yapilmahdir. Bilgi verme sirasinda pervasiz ve
duyarsiz ifadelerden kaginilmalidir. Prognozun kotii
oldugu durumlarda terk edilme cagrisimina neden
olacak ifadelerin kullanilmamas1 gerekir.

5) Duygusal iletisim (Empathy-Emotion): Koti
haber sonrasi hastalarin reaksiyonlar1 reddetme, asir1
ofke gosterimi, aglama, sessiz kalma seklinde farklilik
gosterebilir. Hastanin  duygulanma ipuglart iyi
izlenmeli, agik uglu sorular sorularak duygulanimin
ifade edilmesi saglanmahdir. Siklikla duygulanimin
nedeni verilen kotii haber olsa da, baska bir sebebin
de olabilecegi diisiiniilerek sebep sorgulanmalidir.
Kisiye duygularini rahatga yasayabilmesi i¢in kisa
siireler taninmali ve duygularinin anlagildigi ve
o6nemsendigi vurgulanmalidir. Gosterilen tepkilerin
dogal ve beklenilir oldugu sdylenerek, onaylayict
ifadelerle kisi rahatlatilmalidir.

6) Strateji belirleme ve Ozetleme (Strategy and
Summary): Gelecege yonelik strateji ve tedavi
planlamas1 goériismesinden Once, hastaya sorularak,

hazir olup olmadig1 belirlenmelidir. Gelecekle alakali
net bir planin olusturulmasi kiside endise ve kaygida
ciddi bir rahatlama saglayacaktir. Bu nedenle kisiyle
somut bir strateji olusturulmasi, hekim ve hastanin
beraber karar verdigi bir tedavi planinin olusturulmasi
oldukga 6nemlidir (7,15).

Girgis ve Sanson-Fisher ise kotii haber vermenin
temel 6zelliklerini soyle belirlemiglerdir:

e Kotii haber verme goriigmesi sakin ve 6zel bir
yerde yapilmalidir.

e Kesintisiz bir goriisme ic¢in yeterli siire
ayrilmaldir.

e Gergege uygun, dirist ve yakin bilgi
verilmelidir.

e Hastanin verilen bilgiyi anlayip anlamadigi
izlenmelidir.

e Verilen haber sonrasi duygularini ifade etmesine
imkan taninmalidir.

e Kesinlesmis belirli bir zaman limiti vermekten
ka¢inmalidir.

e Yeni goriisme planlanmalidir.
Tedavi hakkinda bilgilendirilme yapilmaldir.

e Verilen bilgiler kayit altina alimmalidir (11).

Sonug olarak; gerek igerigi gerekse aktarimdaki
zorluk nedeniyle kotii haber verme zor bir
sorumluluktur ve egitim gerektirir.

Tirkiye’de Ulusal Cekirdek Egitim Programi
kapsaminda Tip Fakiiltelerinde iletisim becerileri
egitimleri verilmektedir. Kotli haber verme becerisi
bu egitimler kapsaminda verilmektedir.

Bu gorevi yerine getirirken etkili yontemler
rehberliginde hareket etmek hekim-hasta ve hasta
yakin1 igin zorlugu azaltarak, haberi daha kolay kabul
edilebilir bir hale getirilebilir. Gerek mezuniyet
oncesi, gerek mezuniyet sonrasi tip egitiminde konu
ile ilgili beceri gelistirici egitimlere yer verilmesi
6nemlidir
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Ozet

Bas: iilseri dokularin uzun siire basinca veya siirtiinmeye bagli olarak gelisen iskemik doku kayiplaridir. Basi ilseri
olusumunda en 6nemli faktor basinca maruziyettir.Olustuktan sonra tedavi uzun zaman alir ve zahmetlidir. Bu nedenle 6nlemek
tedavi etmekten daha biiylk onem tasir. Basta Diyabetes Mellitus (DM) olmak {iizere kronik hastaliklar, ileri yas,
immobilizasyon, yetersiz beslenme, oksijen yetersizligi, duyu ve motor kayiplarin goriildiigii norolojik hastaliklar, enfeksiyon
ve sepsis gibi faktorler de basi yaralanmalarinin olusumunu kolaylastiran etkenlerdir. Tedavide ilk amag yara gelisimini
onlemek, boylece hem komplikasyonlarin hem de masraflarin 6niine gegmektir. Tiim 6nlemlere karsi bas iilseri olusmussa,
amag enfeksyonun dnlenmesi, olusmusgsa giderilmesi ve iyilesmesinin hizlandirilmasidir.

Anahtar Kelimeler: Basi iilseri, basing, 6nlem, tedavi.

Abstract
Pressure ulcers are ischemic tissue losses due to prolonged pressure or friction of tissues. The most important factor in the
formation of pressure ulcers is exposure to pressure. Once it occurs, treatment takes a long time and is laborious. Therefore,
prevention is more important than cure. Factors such as chronic diseases, especially Diabetes Mellitus (DM), advanced age,
immobilization, malnutrition, oxygen deficiency, neurological diseases with sensory and motor losses, infection and sepsis are
also factors that facilitate the formation of pressure injuries. The primary aim of treatment is to prevent wound development,
thus avoiding both complications and costs. If a pressure ulcer has occurred against all measures, the aim is to prevent the
infection, to remove it if it has occurred, and to accelerate its healing
Key Words: Pressure ulcer, pressure, prevention, treatment.

1. GiRis hastaliklar, ileri yas, immobilizasyon, yetersiz

Basi iilserleri dokularin uzun siireli basinca veya
siirtiinmeye bagl olarak gelisen, genellikle kemik
cikintilarin ~ lizerinde olusan iskemik doku
kayiplaridir. Yatak yarasi olarak da adlandirilan bu
doku hasarlari, ciltteki  kiigiik  bir  renk
degisikliginden, kas ve kemik yapilari da iceren ileri
nekrotik hasarli dokulara kadar degisebilir. Bu
tlserlerin ¢ogunlugu yataga bagimli hastalarda
goriilse de, bir kismi tekerlekli sandalye kullanan ve
mobilize hastalarin basinca maruz kalan viicut
bolgelerinde de goriilmektedir. En sik sakrum ve
topuklarda olmak iizere %95 oraninda viicudun alt
yarisinda goriiliir. (1,4,7)

2. ETYOLOJi VE RiSK
FAKTORLERI
Basi {ilseri olusumunda en 6nemli faktor basinca
maruziyettir. Devamli mekanik basi ve siirtiinme
doku oksijenlenmesini bozar ve nekroz olusumuna
neden olur. Nem doku direncini etkileyerek bu
lezyonlar i¢in uygun ortam olusturur. Basta
Diyabetes Mellitus (DM) olmak iizere kronik

beslenme, oksijen yetersizligi, duyu ve motor
kayiplarin  goriildiigi  norolojik  hastaliklar,
enfeksiyon ve sepsis gibi faktorler de basi
yaralanmalariin olusumunu kolaylagtiran
etkenlerdir.
Basi iilserleri, etkilenen hastalarda morbidite ve
mortalitenin artmasina, enfeksiyon ve agri gibi
sebeplerle kisinin ek tedaviye ihtiyag duymasina,
hastane yatis siiresinin uzamasina ve fazladan bakim
maliyetine neden olan, biiylik oranda onlenebilen
ciddi komplikasyon lezyonlaridir. Olustuktan sonra
tedavi uzun zaman alir ve zahmetlidir. Bu nedenle
onlemek tedavi etmekten daha 6nemlidir. (2,4,6,7)
Etyolojik sebepler ve kolaylastirict faktorler kontrol
altina alinamazsa basi iilserleri tam tedavi edilemez.
Iyilesme goriilse bile tekrarlama riski ok yiiksektir.
Bu nedenle hastalarin genel degerlendirilmesi, risk
faktorlerinin analizi ve gerekli risk degerlendirmesi
titizlikle yapilmalidir. Hastanin genel saglik durumu,
cildi, beslenmesi, sivi alimi, eslik eden hastaliklar,
pozisyonlama dikkat edilmesi gereken konularin
baslicalaridir. (2,3,8)
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3. RiSK DEGERLENDIRMESi VE

EVRELEME

Basi iilseri tedavisinde lezyonun dnlenmesi ve erken
tespit edilmesi Onemlidir. Basi lseri riski
degerlendirmeye yonelik ¢ok sayida risk skalasi
mevcuttur. En yaygin kullanilan skala Braden
Skalasidir. Bu skalada 12 puan ve alt1 yiiksek riskli,

13-14 puan orta derece riskli, 15-16 puan, (75 yas
tizerindekiler i¢in 15-18 puan) diisiik riskli olarak
degerlendirilir.

Basi iilserine yaklagim, tedavi plani ve takibi
lezyonun evresi belirlenerek yapilir. Hastada
bulunan tiim lezyonlar ayr1 ayr1 degerlendirilmeli,
her birinin evresi belirlenmeli ve planlama buna gore
yaptlmaldir. (4,5,6,7)

Tablo 1: Braden Skalasi Risk Degerlendirmesi.

OZELLIK 1 Puan 2 Puan 3 Puan 4 Puan
Duyusal algilama  Tamamen Sinirli Cok Sinirli Hafif Sinirli Bozulma yok
Nem Her zaman nemli Genellikle nemli Ara sira nemli Nadiren nemli
Aktivite Tamamen hareketsiz  Sinirl hareketsiz Az hareketli Tam hareketli
Mobilite Yataga bagimh Sandalyeye bagimli Destekle yiiriyor  Yardimsiz yiiriiyor
Beslenme Kotii Yetersiz Yeterli Cok iyi
Stirtiinme Sorunlu Potansiyel sorunlu Sorunsuz -
Yirtilma Sorunlu Potansiyel sorunlu Sorunsuz -
Tablo 2: BasiUlserlerininEvrelemesi
Evre Ozellik
Deri biitiinliigli korunmustur. Cilt {izerinde basmakla solmayan kizariklik,
Evre 1 sertlik ve parlaklik mevcuttur. Basi tekrar1 olmazsa iilser olusmaz.
Kismi deri kayb1 vardir. Derin olmayan agik iilser seklindedir. Kirmizi-
Evre 2 pembe renkli yara yatagi vardir. Sar1 nekrotik doku yoktur.
Tam kat deri kayb1 vardir. Yara zemininde deri alt1 yag dokusu goriilebilir.
Evre 3 Kas, kemik ve tendon yapida tutulma yoktur.
Tam doku kayb1 vardir. Kemik, tendon veya kaslari etkileyen doku kayb1
Evre 4 vardir. Sar1 nekrotik doku veya eskar dokusu olabilir. Siklikla yarada oyulma
ve tiinel mevcuttur.
Ustte sar1 nekrotik doku veya eskar dokusu vardir. Eskar dokusu altinda
Siniflandirilamayan herhangi bir evrede basi iilseri ile karsilasilabilir.
4. TEDAVi ragmen 2 hafta igerisinde iyilesme goriilmemisse

Tedavide ilk amag yara gelisimini dnlemek, bdylece
hem komplikasyonlarin hem de masraflarin 6niine
gecmektir. Bunun i¢in hastanin mobilizasyonu ve
dogru pozisyonlanmast ¢ok Onemlidir. Hasta
eritemli bolge iizerine pozisyonlanmamalidir. Deri
temiz ve kuru tutulmalidir. Bariyer iriinlerle neme
maruziyetin Oniine gecilmelidir. Geligmis destek
yiizeyler kullanilarak derinin 1s1 ve neminin kontrolii
yapilabilir. Basinca, siirtlinmeye ve yirtilmaya sik
maruz kalan bdlgeler hastanin ihtiyacina uygun yara
ortiileri ile korunabilir. Hasar1 azaltmak i¢in deri
tizerine uygun nemlendiriciler kullanlmalidir. Yatak
ortiisii olarak ipek tiirevi ortiiler tercih edilebilir.
Tiim oOnlemlere karsi basi iilseri olusmussa amag
enfeksiyonun 6nlenmesi, olusmugsa giderilmesi ve
iyilesmesinin hizlandirilmasidur. (1,3,4,6)

Yara bakimi giinliik yapilmalidir. Diizenli tedaviye

beslenme, hidrasyon, pozisyonlama, eslik eden
hastaliklar gibi iyilesmeyi etkileyen durumlar
bakimindan sorgulanmalidir.

Basi {lserlerinin iyilesme siireleri degiskendir.
Evresine gore lila 7 giinden, 1 yila kadar degisen
zamanlarda iyilesme goriilebilir. fleri doku
kayiplarinin = oldugu kontrol edilemeyen basi
iilserlerinde iyilesme goriilmeyebilir. Tedavi yaranin
durumuna gore belirlenir. Yara yatagi ve eksuda
durumu kontrol edilmeli dir. Piiriilan eksuda
enfeksiyonu akla getirmelidir. Sar1 yara yataginda
fibrin mevcuttur.Temizlenmeli, ancak debride
edilmemelidir. Yara yatag: siyah renkli ise nekrotik
doku vardir. Temizlenmeli ve debridman
yapilmalidir. Yara yartagi pembe kirmizi renkli ise
bu garniilasyon dokusudur ve iyilesme igin
korunmast dnemlidir. Ulser evresine uygun olarak
igme suyu veya serum fizyolojik ile temizlenebilir.
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Enfekte olmus veya siiphelenilen lezyonlar yiizey
aktif maddeler veya antimikrobiyal ajanlarla
temizlenebilir. Olii ve nekrotik dokularm bulundugu
yaralar debride edilebilir. Enfeksiyon belirtisi yoksa
sert, kuru, stabil yaralar debride edilmemelidir.
Gerekli durumlarda tan1 koymak ve antibiyotik
tedavisini  belirlemek amaciyla yara kiiltiiri
alinmalidir. Ancak yara kiiltiiriiniin derin dokudan
alinmasi gerektigi ve tani i¢in her zaman yeterli
olmadigt da akilda tutulmalidir. Enfeksiyon
varliginda topikal antibiyotikli pomatlar tercih
edilmelidir. Bast ilseri enfeksiyonlar1 ¢oklu
mikroorganizmalar nedeniyle olusabildiginden genis
spektrumlu  antibiyotik  kullanimi  uygundur.
(4,5,6,9)

Bast iilserlerinde yara yerini nemli tutacak, doku
oksijenasyonu i¢in yardimci, bakteriyel yiik
olusumunu engelleyecek ve iyilesmeyi
kolaylastiracak ¢esitli yara Ortiileri mevcuttur.
Hidrokolloid yara ortiileri, transparan film ortiiler,
aljinat, hidrojel, kopiik, silikon, kollojen matriks,
glimiis veya bal emdirilmig yara ortiileri mevcuttur.
Hastanin ve yaranin durumuna gore uygun olan yara
ortlisii tercih edilebilir. Giinlik pansumana gore
maliyetlidir.

Basi iilserlerinin tedavisinde dnemli noktalardan biri
de agrt tedavisidir. Yasli hastalarda agriya
yaklagirken hastanin bilissel durumu 6nemlidir. Agri
kesici ilaglar oral veya lokal olarak uygun dozda ve
siklikta verilmelidir. flag yan etkilerinden korumak
icin ila¢ dis1 agr1 giderici yontemler diisiiniilebilir.
Agn  kontroliinde agri kesici Ozellikli  yara
ortiilerinden yararlanilabilir. (4,6)

Basi iilserlerinde beslenmenin ve

pozisyonlamanin 6nemi

Riskli hastalarda iilserlerin olusmamasi ve olusan
ilserlerin iyilegsmesi igin yeterli beslenme ve
hidrasyon ¢ok Onemlidir. Yara iyilesmesinin
kolaylasmast i¢in giinliik 30 kcal/kg kalori ve en az
1,5 gr/kg protein almmast gereklidir. Anemi
dokunun oksijen destegini azalttigindan basi
altindaki dokularda daha hizli nekroz gelismektedir.
Bu nedenle anemi tedavisi risk altindaki kisilerde ve
basi tilseri bulunanlarda ¢ok 6nemlidir. Bu kisilerde
C vitamin, D vitamini, ¢inko ve diger eksiklikler
bakimmdan sorgulanmali ve gerekirse takviye
verilmelidir. Hastalar malnutrisyon yoniinden de
degerlendirilmelidir.

Basi ilserinin  Onlenmesinde ve tedavisinde
pozisyonlama c¢ok onemlidir. Bu hastalarda yatak
bas1 30 derece olacak sekilde ayarlanmalidir. Yataga
bagimli hastalar iki saatte bir yon degisimi yapilmali
ve slirtinmeye agik olan ve kemik ¢ikintilarin
bulundugu noktalar koruyucu ekipman ile
desteklenmelidir. (4,6,8,9)
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Abstract
Castleman's Disease (CD) is a rare disease characterized by lymph node hyperplasia described by Benjamin Castleman in 1956.
CD is divided into subtypes based on its etiology, pathology, involved lymph nodes number, and regions. Mediastinal lymph
nodes are often affected, but any lymph node may be involved, including the neck, axilla, and abdomen. CD is initially classified
as Unicentric (UCD) and Multicentric (MCD) Castleman's Disease based on the number of regions of enlarged lymph nodes.
CD is histopathologically divided into three types; hyaline vascular, plasma cell, and mixed type. There are two subtypes of
MCD; HHV-8 (hMCD) associated and idiopathic (iMCD). The etiology of UCD and iMCD has not been clarified. Four
possible causes (virus, acquired or inherited genetic mutation, autoimmunity) are considered. The diagnosis of CD is
problematic because it mimics other neoplastic and autoimmune diseases. Excision of the mass and histopathological
examination is the gold standard in diagnosis. The prognosis changes according to the localization and multicentricity of the
lesion. Although surgery is the first-line treatment option, chemo-radiotherapy and rituximab are also used. Since all Castleman
Disease types, reactive and neoplastic lymph node pathologies are rare in childhood, Castleman Disease in childhood should
be defined in more detail and its differential diagnosis should be made carefully. This article discusses Hyalinized Vascular
Type Castleman Disease in the supraclavicular lymph node in a 14-year-old female patient, which is very rare especially in
children, in light of current literature

Key words: Castleman disease, childhood, hyaline vascular type, lymphoma

Ozet
Castleman Hastaligi (CH), 1956 yilinda Benjamin Castleman tarafindan tanimlanan, lenf nodu biiytimesi ile karakterize nadir
bir hastaliktir. CD, etiyolojisi, patolojisi, tutulan lenf nodu say1s1 ve bolgelerine gore alt tiplere ayrilir. Mediastinal lenf bezleri
siklikla etkilenmekle birlikte boyun, koltuk alt1 ve karm dahil olmak iizere herhangi bir lenf nodu etkilenebilir. CD baslangigta
genislemis lenf nodlarmin bolgelerinin sayisma gore Unisentrik (UCD) ve Multisentrik (MCD) Castleman Hastalig1 olarak
siiflandirilir. CD histopatolojik olarak tige ayrilir; hiyalin vaskiiler, plazma hiicreli ve karisik tip. MCD'nin iki alt tipi vardir,
HHV-8 (hMCD) ile iligkili ve idiyopatik (iMCD). UCD ve iMCD'nin etiyolojisi a¢ikliga kavusturulmamistir. Dort olasi neden
(viriis, edinilmis veya kalitsal genetik mutasyon, otoimmiinite) dikkate alinir. Diger neoplastik ve otoimmiin hastaliklar taklit
ettigi icin CH tanis1 sorunludur. Kitlenin eksizyonu ve histopatolojik inceleme tanida altin standarttir. Prognoz lezyonun
lokalizasyonuna ve multisentrikligine gore degisir. Cerrahi birinci basamak tedavi segenegi olmakla birlikte kemo-radyoterapi
ve rituximab da kullanilmaktadir. Cocukluk ¢aginda tiim Castleman Hastalig1 tipler, reaktif ve neoplastik lenf nodu patolojileri
nadir goriildiigiinden, cocukluk ¢agindaki Castleman Hastalig1 daha ayrintili tanimlanmali ve ayirici tanisi dikkatli yapilmalidir.
Bu yazida ozellikle ¢ocuklarda olduk¢a nadir goriilen 14 yasindaki kadin hastada supraklavikiiler lenf nodunda goriilen
Hyalinize Vaskiiler Tip Castleman Hastalig1 giincel literatiir 15181nda tartisilmaktadir.

Anahtar Kelimler: Castleman hastaligi, cocukluk ¢agi, hiyalin vaskiiler tip, lenfoma

1. INTRODUCTION especially in children, in a 14-year-old female
patient.
Castleman's Disease (CD) is a rare disease with

unclear etiology, characterized by focal or diffuse 2. CASE REPORT:

massive enlargement of lymph nodes, described by
Benjamin Castleman in 1956. CD has different
subtypes based on its etiology, pathology, and
clinical presentation. It can affect lymph nodes in
any body region, mimicking both benign and
malignant malformations, primarily including the
chest, neck, abdomen, and axilla (1,2).

In our case, we aimed to present CD in the
supraclavicular lymph node, which is extremely rare

A 14-year-old female patient was admitted to the
pediatric surgery department of our hospital with
complaints of increasing swelling in the
supraclavicular region for about 5 months, and fever
and night sweats recurring every 3-4 days recently.
In the ultrasound examination, two lymph nodes, 4
cm and 1,5 cm in diameter, were observed in the
supraclavicular region. In this examination, no
pathological lymph node was detected in a different
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location. Laboratory values were normal. Lymph
node excisional biopsy was performed and
macroscopic examination of the material sent to our
department revealed two lymph nodes, the largest
measuring 4x3,5x1,5 cm and the smaller 1,5x1,5x0,5
cm, with smooth cross-sectional surface, solid
appearance and gray-beige in color. In the
microscopic examination, lymphoid follicles, which
were not limited to the cortex and scattered
throughout the entire parenchyma, were noted in the
lymph nodes. It was observed that the involuted,
twinning finding was observed in places, the
collagenized germinal centers were radially

penetrated by the capillaries and the lymphoid
follicle had a typical lollipop appearance. The
germinal centers are hyalinized and the concentric
layers of small lymphocytes are surrounded by a
“typical onion peel appearance”. There is marked
vascular proliferation covered by hyperplastic
endothelial cells and surrounded by a collagen
sheath in the interfollicular areas. HHV-8 and EBV
were evaluated as  negative in  the
immunohistochemical study. The present findings
were considered compatible with Hyaline Vascular
Type Castleman's Disease.

Figure 2: Finding of twinning in germinal centers (H&Ex4 and H&Ex20
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skin appearance (H&Ex20)

3. DISCUSSION

CD, first described in 1956 in a patient with a
localized mediastinal mass, is also known as
angiofollicular lymph node hyperplasia, giant lymph
node hyperplasia, lymph node hamartoma, and
benign giant lymphoma. CD is first classified
according to the number of regions of enlarged
lymph nodes (often the mediastinum) (3). Unicentric
Castleman's Disease (UCD) includes a pathological
single lymph node or a single site, while Multicentric
Castleman's Disease (MCD) includes multiple
pathological lymph node sites. UCD can affect all
age groups and is most common in the 4th decade.
There is no gender predilection. MCD, on the other
hand, can be seen at any age, but is most common in
the 5th and 7th decades. There are two subtypes of
MCH as HHV-8 (hMCD) associated and idiopathic
(iMCD) (4).

CD is examined histopathologically under three
headings; hyaline vascular, plasma cell and mixed
type. Although the hyaline vascular type, which we
described in our case, is the most common, it is
usually asymptomatic and the focal lymph node is
affected. With the enlargement of the lymph node, it
gives symptoms because of compression. The
plasma cell type is a systemic lymphoproliferative
disorder associated with immunological
abnormalities that appear mostly multifocal. Its
prognosis is worse (5). In childhood, as in our case,
UCH and Hyalinized Vascular Type are seen more
frequently (6).

The etiology of UCD and iMCD has not been clearly
elucidated. Recently, four possible causes have been
postulated: viruses, an acquired genetic mutation, an
inherited genetic mutation, or autoimmunity. HHV-

8 is the best-known cause of hMCD, accounting for
approximately 25-50% of all MCD cases.
Approximately 50-75% of MCD cases are HHV-8
negative and thus "idiopathic" (4,7,8).

Although the gold standard diagnostic method in CD
is histopathological evaluation (incisional/excisional
biopsy), radiological findings and laboratory tests
are helpful.

Surgery is considered the first-line treatment option.
If surgical excision is not possible, rituximab, IL-6,
chemotherapy, radiotherapy, and stem cell
transplantation are preferred (9).

4. CONCLUSION

CD is a mostly benign proliferation of lymphocytes
and vascular structures, also known as giant lymph
node hyperplasia, lymph node hamartoma,
angiofollicular lymph node hyperplasia (10). CD is
easily confused with lymphoma or other solid
tumors. Therefore, it is essential to accurately
diagnose the complete type of CD and differentiate
it from other diseases with clinical history and
laboratory diagnostic measures, along with
additional imaging techniques for rapid treatment
and management procedures. Although CD has been
described as a benign lymphoproliferative disease,
systemic forms are particularly associated with
related neoplasms and autoimmune disorders such as
Kaposi's sarcoma and Follicular dendritic cell (FDC)
tumors (8). Because of the rarity of all types of CD,
which can give the impression of malignancy such
as lymphoma etc. Clinically and radiologically and
diagnosed by histopathological examination in
children, and its wide variety in treatment, there is a
need for continuous definition of diagnosis,
treatment, and outcomes in this population (6,11).
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