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Ortotopik karaciger transplantasyonu (OKT), son dénem karaciger hastalarinda (SDKH) altin X i -
Published Online/Online yayin: 03.06.2021

standart tedavidir. SDKH’nin multisistemik fizyolojisini kavramak peroperatif transplant alici
yénetiminde temeldir. OKT ¢ok dinamik bir siiregtir, bu siirecte OKT hastalarinda preoperatif
dénemde multidisipliner yaklasim ve optimizasyon sarttir. Bu hastalarin anestezi y6netimin-
de hizli dalgalanan hemodinamiye, fizyolojiye, metabolik ve koagiilasyon durumuna odakla-
nilmalidir. Derlememizde; literatiir dogrultusunda OKT hastalarinda, peroperatif ve anestezi
yénetimini sunmayr amagladik.

Zeynep Ersoy

Baskent Universitesi Tip Fakiiltesi
Anesteziyoloji Anabilim Dali

Ankara - Turkiye

P zeynepsener2003@yahoo.com
ORCIiD: 0000-0003-0767-1088

Anahtar kelimeler: ortotopik karaciger transplantasyonu, anestezi, peroperatif yénetim,
multidisipliner yaklasim

ABSTRACT

Orthotopic liver transplantation (OLT) is the gold standard treatment for patients with end-
stage liver disease. Understanding of the multisystem physiology of end stage liver desease
(ESLD) is fundamental to the management of transplant recipient. Since OLT is a very
dynamic process, a multidisciplinary approach and optimization is essential in the
perioperative period. During the management anesthesiologists should focus on significant
hemodynamic instability, physiology, metabolic disturbance and coagulopathy of those
patients. The aim of this review was to summarize peroperative and anesthesia management
in line with the guidelines.

N. Cekmen 0000-0002-6916-1772
A. Torgay 0000-0002-6829-3300
Baskent Universitesi Tip Fakiiltesi

Anesteziyoloji Anabilim Dali
Ankara, Tiirkiye

Keywords: orthotopic liver transplantation, anesthesia, perioperative management,
multidisciplinary approach

GIiRIS

Ortotopik karaciger transplantasyonu (OKT), SDKH’da
etiyolojisine bakilmaksizin tek tedavi segenegidir.
OKT igin, bu hastalarda tim sistemler multidisipliner
bir sekilde degerlendirilmelidir. Anestezi yénetimin-
de hizh dalgalanan hemodinamiye, fizyolojiye, meta-
bolik duruma ve koagtilasyon durumuna hakim olun-
malidir. OKT’da uzmanlasmis ve deneyimli ekiplerin
olusu hasta sonuglarinda major rol oynamaktadir.
Derlememizde; OKT igin perioperatif ve anestezi
yonetiminin temel ilkelerini ve bu zorlu strece dair
glincel yaklasimlari ele aldik.

Karaciger Donorii

Kadavra Dondr

Beyin Oliminin ardindan harvesting islemiyle
kadavra dondrden organ alinarak transplantasyon
gerceklestirilir. Beyin o6limi gerceklesmis donorler,
organ transplantasyonu icin en iyi kaynaktir. Karaciger
bagisi icin dislama kriterleri, Organ Tedarik ve
Transplantasyon Agi (OPTN) ve nakil merkezinin poli-
tikasi tarafindan belirlenir. Kabul edilebilirlik igin
standart organ donéri kriterleri kadavra donérd igin
de gecerlidir. Transplantasyon icin en ideal kadavra
kriterleri:

e Beyin 0limu gerceklesen donor yasi <55 olmali
e Dondr karacigeri, vericiden g¢ikarildiktan sonra

© Telif hakki Gogus Kalp Damar Anestezi ve Yogun Bakim Dernegi’ne aittir. Logos Tip Yayincilik tarafindan yayinlanmaktadir.
Bu dergide yayinlanan bitiin makaleler Creative Commons Atif-Gayri Ticari 4.0 Uluslararasi Lisanst ile lisanslanmigtir.
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Licenced by Creative Commons Attribution-NonCommercial 4.0 International (CC BY)
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optimal sartlarda, en kisa siirede aliclya nakledi-
lebilmeli

e Donor karacigeri, karaciger dokusunda steatoz
orani <%50 olmali

e Karaciger, dondrden alinmadan o6nce koruma
solisyonu ile yikandiktan sonra saglikli gorinmeli

e Dondr karacigerinde bir karaciger hastaliginin
olmadiginin biyopsi ile onaylanmasi

Organ sikintisi ve nakil igin bekleyen hasta sayisinin

artmasi nedeniyle, genisletilmis kriterli donorlerden

de organ alinabilmektedir. ABO kan grubu ve HLA

eslesmesi calismalari da yapilmaktadir.

e Hepatit C virlisiine bagh karaciger hastaligi varligi

e Kan testleri ile teyid edilmis Hepatit B virlisiine
maruz kalma 6ykusu

e Damar igi uyusturucu kullanicilari ve genelev galisa-
ni gibi ylksek riskli yasam 6ykiisi olan kadavralar

Bu genisletilmis donor kriterlerine gore, risk ve fay-

dalarin neler olacag tartisilarak karar verilmektedir
1-3]

Canh Dondr
Canli dondrden organinin bir bolimia cikarilarak
transplantasyon gerceklestirilir.

Organ transplantasyonunun canli dondér agisindan

kontrendike oldugu durumlar.

* Yas<18, yas>60 olanlar

e Bilgilendirilmis onay verememe (6r. Karar verme
kapasitesinin olmamasi)

e Vicut kitle indeksi (VKI) >30-35 kg/m? Cogu mer-
kez, karaciger steatoz riski ve cerrahi komplikas-
yon potansiyeli olan donodrleri dislamak igin
>30-35 kg/m?lik VKI esigini kullanir

e Onemli organ hastaliklari (6r: kalp hastaligi, bob-
rek hastaligi)

e Aktif malignite veya tam olarak tedavi edilmemis

malignite
e Aktif veya kronik enfeksiyon varlig
e HIV

e Hepatit C virtsi ribontkleik asit pozitifligi

e Hepatit B virlsi ylzey antijen pozitifligi

¢ Hiperkoagulopati ge¢misi

e Bagistan Once tedavi gerektiren aktif psikiyatrik
durum ve intihar kaniti varlig

e Alfa-1 antitripsin fenotipleri varlig

e Dondre kalmasi beklenen organ hacim <dogal
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karaciger hacminin %30’u

¢ Onceden canli karaciger donérii olmus olmak

e Dondrin bagis icin zorlanmasi konusunda siiphe
varhgi

e Bagisci ve alici arasinda yasadisi finansal aligveris
olduguna dair stphe varlig

e Alici ile uyumlu kan grubuna sahip olmamak 2,

Dondr Anestezisi

Ayrintili bir preoperatif degerlendirme ve optimizas-
yon anestezist tarafindan saglanir. Kardiyoloji, gogus
hastaliklari ve psikiyatri bélimlerinin konsiltasyonla-
ri yapildiktan sonra ameliyata alinir. Genelde canh
donorler herhangi bir saglik sorunu olmayan ASA-I
kisilerden segilir. Standart monitorizasyona ek olarak
invaziv arteriyel kan basinci ve santral venoz basing
(SVB) monitorize edilir. Buna ek olarak epidural kate-
ter takilarak anestezi ve postoperatif analjezi sagla-
nabilir 3!, Hepatik venin ven6z basinci ve hepatik
sintizoidlerin basinci SVB’a esit oldugundan, karaci-
ger rezeksiyonu sirasindaki kan kaybini azaltmak igin
SVB dusurulmeye calisiimahdir. SVB'1 etkili sekilde
distrme yollari; sivi kisitlamasi, zorlu dilirez, epidu-
ral anestezi, normovolemik hemodillisyon, morfin ve
nitrogliserin gibi vazodilatorler ve indiksiyon aneste-
zisinin ardindan yapilan nonnormovolemik fileboto-
midir. SVB’In 5 cmH,O’nun altinda tutulmasi éneril-
mesine ragmen, ¢ok disuk SVB’da karaciger rezeksi-
yonu sirasinda hava embolisi riskini arttirmaktadir [,
Donorler genellikle ameliyat odasinda ekstiibe edilip
postoperatif donemde yakin izlem amaciyla yogun
bakim tinitesine (YBU) alinirlar .. Donérlerin yasadi-
g1 olasi komplikasyonlar, canli donér karaciger trans-
planti gerceklestiriimesinde negatif etki yaratmakta-
dir. Ortalama dondr morbiditesi % 24 olarak gosteril-
mistir, bunlarin % 0,02’sinde postoperatif karaciger
disfonksiyonu ve karaciger transplantasyonu gerekti-
ren yetmezlik gelismekte ve % 0,2-0,5’'inde mortal
olmaktadir .. Postop analjezide, non-steroidal anti-
inflamatuar ilaglar (NSAID), intraven6z hasta kontrol-
|G analjezi (HKA) ve epidural analjezi birarada uygula-
nabilir 1,

Alicilarda Anestezi

Preoperatif Degerlendirme

OKT ihtiyaci olan SDKH’nin 6nemli anestezi yaklagim-
lari gerektiren multisistem bozukluklari mevcut ola-
bilir. Ancak bazi hepatoselliler kanser, Budd-Chiari
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Tablo 1. Karaciger transplant alicilan igin degerlendirmeler 123,

Degerlendirmeler  Alici Multidisipliner

Kan Tam kan sayimi, kan sekeri, karaciger fonksiyon testleri, serum elektrolit- Hepatologlar
leri ve kreatinin, albumin, CRP, PT, aPTT, fibrinojen, faktor dizeyleri, AKG, Transplant cerrahi
kan grubu ve cross match, viral markerlar, demir profili, karaciger biyop- Anesteziyolog

sisi, a fetoprotein

Yogun bakim doktoru
Transplant koordinatori
Transplant hemsiresi

Akciger X-ray
Dopler ile abdomen USG
Abdomen BT ve MRI

Radyoloji

Assit degerlendirilmesi
Portal ven/hepatik arter
acikliginin belirlenmesi igin
Karaciger anatomisi

12- derivasyonlu EKG
TTE

Miyokard sintigrafisi
Koroner BT anjiyografi
Koroner anjiyografi

Kardiyovaskiiler

Gastrointestinal Ust ve alt gastrointestinal endoskopi

Respiratuar

Solunum fonksiyon testi ve spirometre

Enfeksiyon Pre-transplant tarama
Kan ve idrar kiltlru
Psikolojik Transplant igin hazirlik

Beslenme, kas
kitlesi ve gliclinin
degerlendirilmesi

Sarkopeni ve frajiliteyi belirlemek igin

Onam Form (+/-)

CRP: C-reaktif protein, PT: Protrombin zamani, aPTT: aktive parsiyel tromboplastin zamani, AKG: Arter kan gazi, USG:
Ultrasonografi, BT: Bilgisayarli tomografi, MRI: Manyetik rezonans gériintiileme, ECG: Elektrokardiyografi, TTE: Trans torasik

ekokardiyografi

ve metabolic hastaliklara bagli gelisen SDKH’da siste-
mik bozukluklar daha az olabilir. Bu nedenle bu has-
talar preoperatif donemde multidisipliner takim sek-
linde degerlendirilmelidir. Bu takim; hepatolog,
transplant cerrahi, anestezist, yogun bakim hekimi,
transplantasyon koordinatord, diger saglik ve sosyal
bakim profesyonellerinden (psikolog, diyetisyen, fiz-
yoterapist vb) olusmaktadir #. Preoperatif hasta
hazirhginda bolimlere gére yapilmasi gereken labo-
ratuvar testleri ve goriintiileme yontemleri standart-
tir (Tablo 1) %, OKT’nun endikasyonlari ve kontren-
dikasyonlari Tablo 2’de verilmistir ©.

Son D6nem Karaciger Hastaligiyla ilgili Sistemlerin
Degerlendirilmesi

SDKH gelistiginde bircok sistem Uzerinde olumsuz
etkiler yapmaktadir (Resim 1) 1,

Kardiyovaskiiler Sistem

Karaciger, kardiyak debinin (KO) %25’ini alan vicut-
taki en biyik organdir. Bu kan akiminin % 70-75’ini
portal ven, % 25-30’unu ise hepatik arter saglamak-
tadir. SDKH'nin % 70 yiksek KO, dusik sistemik
vaskuler rezistans (SVR), kan basinci normal veya
distk olmasi ile karakterize hiperdinamik dolasima
sahiptirler 1% Sjrotik kardiyomiyopati, diyastolik
disfonksiyon ve koroner arter hastaligi OKT hastala-
rinda dikkatli degerlendirilmelidir. Sirotik kardiyomi-
yopatinin patogenezinde; sistemik vazodilatasyona
yol agan kesin mekanizma net degildir, ancak, perife-
rik vazodilatasyon ve portal hipertansiyonun olasi
aracilari olarak cesitli humoral mediatorler tanimlan-
mistir: bunlar arasinda 6zellikle L-arjininden nitrik
oksit sentaz (NOS) ile Uretilen nitrik oksit (NO) ve
buna ek olarak adrenomedullin, natritiretik peptitler,
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Resim 1. Karaciger yetmezliginin sistemler iizerine etkileri 12\
ABH: Akut bébrek hasari

sitokinler, hidrojen sulfit, endotelinler ve endokan-
nabinoidler sorumlu tutulmustur. Bu mediatorlerin
bir kismi vazokonstriiksiyon, bir kismi vazodilatasyon
yapmaktadir. Bunlarin Uretimi arasinda denge daha
cok vazodilatator salinimi lehinedir. Bu vazodilatorle-
rin en basinda NO gelir*2*3, NO ve endokannabino-
idler, sirotik kardiyomiyopatinin patogenezinde yer
almalarinin yanisira negatif inotropik etki de olustu-
rurlar 124 Ayni zamanda sirozda bakteriyel endo-
toksinler de, endojen kannabinoid Gretimini uyara-
rak periferik vazodilatasyona yol agar. Vazodilator bir
ajan olan karbonmonoksite (CO) bagli negatif inotro-
pik etki de olusur 4. Vazoaktif mediyatérler, hepatik
klirensin bozulmasi sebebiyle sistemik dolagima kari-
sarak sekonder sistemik vazodilatasyona neden
olmaktadir. Bunun sonucunda portal ven6z basing ve
splanknik kan hacminde artma ve portosistemik
santta kotulesme olusmaktadir. Bu tabloyu 6nlemek
icin sempatik kompanzasyon gelismekte ve salinan
yuksek katekolamin diizeyleri sonrasinda kalp hizi ve

KO artisiile hiperdinamik dolagim ortaya ¢ikmaktadir
[11,14,15]
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Sonug itibariyle, sirotik kardiyomiyopatinin diagnos-
tik kriterleri: stresle indiiklenen sistolik ve diyastolik
disfonksiyon, uzun QT intervali, atriyal fibrilasyon,
kronotropik disfonksiyon, atriyel vazodilatasyon, sol
ventrikdl hipertrofisi ve kardiyak biyomarkerlarda
yikselmedir Bundan dolayl preoperatif donemde
kardiyak riski belirlemek igin gerekli transtorasik eko-
kardiyografi (TTE) ve koroner anjiografi yapilmalidir

[10,12]

Pulmoner Sistem

Hepatopulmoner sendrom (HPS): SDKH’da prevelan-
st % 5-32 kadardir. HPS diagnostik triadi sunlari iger-
mektedir: a) Bozulmus oksijenasyon (Pa0,<80
mmHg), b) Oda havasinda solurken yasa gore diizel-
tilmis alveolo-arteriyel oksijen gradientinin
(AaD02)>15mmHg, 64 yas Ustl hastalarda AaDO,>20
mmHg) yiiksek olmasi, c) intrapulmoner vazodilatas-
yon. Klinik bulgulari, parmaklarda comaklasma, siya-
noz, ortodeoksi ve platipnedir (supin pozisyondan
dogrulurken artan dispne). Patogenezde, pulmoner
vaskiler endotel, inflamatuar sitokinlere maruz kala-
rak, endotelyum ve diiz kas proliferasyonu, platelet
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Disfibrinojenemi,
rombosit disfonksiyonu,
RES disfonksiyonu

LPS, TF,

Trombositler, vitamin K-bagimli
Faktorler (l1, VII, IX ve X), V,
protein Cve S, AT,

plazminojen, a;, AP,
ADAMTS13

L 4

VvV

Yaklasik %25-70
azalma

Diisiik seviye denge~>
kanama ve trombozis icin yiiksek risk

VWF, FVIII,
tPA, PAI-1

%200’e varan
artis

Resim 2. Son donem karaciger hastalarinda, OKT kanama ve tromboz arasindaki hassas denge **,

agregasyonu ve vazokonstriiksiyon olusturur.
Neticede fibrozis olusur ve obstriiksiyon etkisiyle
pulmoner hipertansiyon ve sag kalp yetmezligine
sebep olur 1'%, Preoperatif hipoksemik hastalara, HPS
tanisini onaylamak icin kontrast ekokardiyografi
yapilmalidir. HPS’un bilinen farmakolojik tedavisi
yoktur. Tedavide OKT kesin ¢ozimdir. OKT kesin
¢O6zim olmasina ragmen, HPS semptom ve bulgulari
basarili OKT’yi takiben aylar iginde ¢ozilebilmekte-
dir. Ciddi hipoksik hastalarda, ekstrakorporeal memb-
ran oksijenizasyonu (ECMO) basarili OKT’nu kolaylas-
tirabilmektedir 2516,

Portopulmoner Hipertansiyon (POPH)

SDKH’nda POPH insidansi % 4-6’dir. Pulmoner hiper-
tansiyon, ortalama pulmoner arter basincinin
(OPAB)>25 mmHg olmasi ve pulmoner vaskiler
direng artmasi (>240 dyne/s/cm®) olarak tanimlanir.
POPH, hafif (OPAB) 25-35 mmHg), orta (35-45 mmHg)
ve ciddi (>45 mmHg) olmak lzere siniflandiriimistir.
POPH patofizyolojisinde temel olarak vazodilatator
etkili prostasiklin ve NO’in yapimi azalirken, vazo-
konstriktorlerden 6zellikle endotelin-1 artar. Bu akci-
ger damarlarinda remodellinge neden olur. Bu

damarsal degisimler POPH olusturur. Ciddi POPH,
ozellikle sag ventrikiil yetmezligi ile birliktelik gdsterir
17181 Tedavi edilmemis ciddi POPH, OKT igin kontren-
dikedir ve postoperatif donemde sag ventrikil yet-
mezliginden dolayi artmis mortalite ile iliskilidir. TTE
ile semptomu olan ve karaciger nakil adayi olan has-
talar taranmali, sag ventrikil sistolik basinci ylksek
hastalara sag kalp kateterizasyonu yapilmaldir.
Tedavide, orta ve ciddi POPH’da, kalsiyum kanal blo-
korlerini iceren pulmoner vazodilatorler, prostanoid-
ler gibi prostasiklin analoglari, sildenafil gibi fosfodi-
esteraz inhibitorleri ve endotelin reseptér antago-
nistlerinin cerrahi hazirhginda hemodinamikleri iyi-
lestirdigi diistintilmektedir 8],

Renal Sistem

Sirozlu hastalarda artmis antiditretik hormon (ADH)
salinimina sekonder olarak siklikla belirgin hipovole-
mik hiponatremi gelisir. Assit ve 6demin mevcudiye-
ti, klinik tablonun kétiilesmesiyle sonuglanir 4,

Siroz ilerledikge, dilate splanknik damarlarda kanin

blylk oranda gollenmesi sonucu, arteriyel intravas-
kiler alanda hacim kaybi olur. Bunun sonunda arteri-
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OKT endikasyonlari: 14!

OKT’nun kontrendike oldugu durumlar: 13!

1. Nonkolestatik siroz: Alkolizm, kronik viral hepatit veya
nonalkolik steatohepatit

2. Biliyer atrezi

3. Kolestatik karaciger hastaliklari: Pirimer biliyer siroz ve
primer sklerozan kolanjit

4. Akut hepatik nekroz:

5. Metabolik hastaliklar: Hemokramatozis gibi

6. Malign neoplazmlar: Primer hepatoseliler karsinom ve
kolanjiyokarsinom

7. Diger nedenler: Budd-Chiari Sendromu

1.

w N

N A

Ciddi kardiyak ve pulmoner hastaliklar

Kontrolsiiz AIDS

Devam etmekte olan alkol veya uyusturucu madde bagim-
hhg

Metastatik yayilimli hepatoseliiler karsinom

Kontrolsiiz sepsis

intrahepatik kolanjiyokarsinom

Ekstrahepatik malignensi

Yeterli sosyal destek sistemi eksikligi

OKT: Ortotopik karaciger transplantasyonu, AIDS: Kazanilmis Badisiklik Yetersizligi Sendromu

Tablo 3. Hepatorenal sendromun (HRS) diagnostik komponentleri 2%,

Assiti olan siroz
Serum kreatinin >1.5 mg/dL

Sok olmamasi
Nefrotoksik ilag kullanimi olmamasi
Parankimal bobrek hastaligi olmamasi

iki giin ditiretik uygulamasi ve albumin ile voliim replasmani sonrasi serum kreatininde diizelme olmayisi

OKT: Ortotopik karaciger transplantasyonu, AIDS: Kazanilmis Badisiklik Yetersizligi Sendromu

Tablo 4. Hepatorenal sendrom (HRS) 1381,

Tip 1

Tip 2

Bobrek fonksiyonunda akut, ilerleyici bozulma
Serum kreatinin dizeyi>2,5 mg/dL
Yasam beklentisi: OKT’suz 2 hafta (%80)

Bobrek fonksiyonunda yavas, kademeli bozulma
Serum kreatinin dizeyi 1,5-2,5 mg/dL
Yasam beklentisi: OKT’suz 6 ay

OKT: Ortotopik karaciger transplantasyonu

al kan volimiinde azalmaya, ortalama arter basincin-
da (OAB) diismeye, renin anjiyotensin salinimina,
sempatik sistem aktivasyonuna, renal vazokonstriik-
siyona, hipoperfiizyona ve dusik glomeriler filtras-
yon hizina (GFR) neden olur . Olusan bu renal
hipoperflizyon, bir prerenal yetmezlik formudur.
Serum kreatinin yikselir ve transplant 6ncesi morta-
lite ile ylksek korelasyon gosterir, bu nedenle karaci-
ger alicilarinin listelenmesinde Model for End Stage
Liver Disease-Sodium (MELD-Na) kriterlerinde rol
almaktadir (192],

SDKH’da gorulebilen fonksiyonel renal bozukluk
hepatorenal sendrom (HRS) olarak tanimlanir, tani
kriterleri Tablo 3’te 3! gosterilmis olup, tip 1 ve 2
olarak siniflandiriimaktadir (Tablo 4) 2,
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HRS olan hastalar hipotansiyona yatkin olup, sivi
siftlerine ve kan basinci degisikliklerine toleranslari
azdir. OKT sirasinda Ozellikle tam kaval klemp, uzun
anhepatik faz veya uzamis hipotansiyon varhginda,
yuksek Ure olusumu ve kreatinin ortaya cikabilir.
Renal disfonksiyon, Gremik semptomlar, hiponatremi
ve hiperkalemiye neden oluyor ise ameliyat odasin-
dan yogun bakima gecise kadar devamli veno-venoz
renal replasmantedavisi (RRT) uygulanabilir. Dolayisiyla
surekli RRT daha stabil hemodinami agisindan en
uygun tercihtir ¥, Klinigimizde intraoperatif RRT uygu-
lamasi gerektiren OKT vakalarimiz olmustur.

Gastrointestinal Sistem
Sirozda POPH nedeniyle 6zefageal varisler ve gastro-
pati olabilir. Ozefageal varisler % 50 hastada tani
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esnasinda bulunur. Ust gastrointestinal sistem kana-
masl ve pulmoner aspirasyon riski OKT icin hazirla-
nan her hastada géz oninde bulundurulmahdir.
Hastalarda 6zefageal kanamayi azaltmak igin band-
ligasyonu gibi endoskopik girisimlerin ve farmakolo-
jik tedavi kombinasyonunun etkinligi gosterilmistir
21 Terlipressin (triglycyl-lysine-vasopressin), uzun
etkili vazopressor analogudur. Splanknik bolgede
agirhkli olarak arter diiz kaslarinda bulunan V1 resep-
torlerinin uyariimasiyla splanknik ve ekstrarenal
vazokonstriksiyona neden olur ve bdylece splanknik
kan akimini ve portal basinci azaltir. Akut varis kana-
masini kontrol altina alabilmekte, transfiizyon gerek-
sinimini ve kanama iliskili mortaliteyi azaltmaktadir.
Somatostatin de akut varis kanamasini 6nlemede
etkili olup sistemik etki yapmaksizin, selektif splank-

nik vazokonstriiksiyon yaparak portal basinci diistiriir
[21-23]

POPH ve basta albumin olmak Gzere karacigerin pro-
tein sentez fonksiyonundaki azalma sonucu onkotik
basincin azalmasiyla, assit birikimi olur. Genelde
diyette sodyum kisitlamasi ve dilretik kullanimiyla
medikal olarak yonetilebilirken; daha ciddi olgularda
albumin intravendz inflizyonu ve parasentez de uygu-
lanabilir 124,

Norolojik Sistem

SDKH, genellikle hepatik ensefalopati (HES) semp-
tomlarindan dolayi sorun yasayabilmektedirler. Hafif
apraksi ve davranis bozukluklarindan deserebre
pozisyon ve komaya kadar genis aralikta semptomlar
seklinde belirti verebilir 224,

HES patogenezinde temel olarak, kan-beyin bariye-
rindeki ve beyindeki nérotransmisyondaki degisiklik-
lerle beraber enerji metabolizmasindaki bozukluklar
ve barsak kaynakli faktorler yer almaktadir 122,
SDKH’da toksik maddeler, portosistemik sant veya
karaciger klirensinin azalmasi sonucu sistemik dolasi-
ma ulasir ve beyin fonksiyonu tzerinde zararh etkiler
olusturur. Toksik maddeler néral dokulara girdikten
sonra, ¢cok sayida nérokimyasal yolagi etkiler ve ¢ok
sayida degisiklik meydana gelir 2. Amonyagin beyin-
deki norotoksin etkisi, beyinde GABA noéro-
tansmisyonunda artis (noroinhibisyon etkisi goste-
rir), glutamat azalmasi (noroeksitasyonu azaltir)
endojen benzodiazepinlerde ve norosteroidlerde
artis patogenezden sorumlu 6nemli mekanizmalardir

12425 - Enfeksiyon, gastrointestinal kanama, hiponat-
remi, hipoglisemi ve diger elektrolit bozukluklar
ensefalopatinin derecesini siddetlendirebilir *32%,

HES’yi siddetlendirebilecegi ve hepatik komaya
donUstirebilecegi icin benzodiazepinlerin kullani-
minda dikkatli olunmahdir. Laktuloz gibi emilemeyen
disakkaridler, oral kisa zincirli amino asitler, intrave-
noz L-ornitin L-aspartat (LOLA), probiyotikler ve anti-
biyotikler bakterilerin amonyak Uretimini azaltarak
KKH’da HES'yi tedavi edebilmektedirler 2.,

HES'nin akut yonetiminde, erken entlibasyon ile
havayolunu koruyarak aspirasyonu énlemek, oksije-
nasyonu korumak ve hiperkarbiyi 6nlemek olmalidir.
Hafif hipokapni ve hipotermi noérolojik koruma igin
yardimci olabilir 2021,

HES’in yaygin bulgulari; papil 6dem, serebral 6dem,
kardiyovaskdiler instabilite ve yliksek amonyak diize-
yidir. Serebral 6demi olan hastalardaki artmis intrak-
raniyal basing, monitorize edilerek izlenebilir. invaziv
intrakraniyal basing monitori yerlestiriimesi, akut
karaciger hasarindaki koagilopati ile iliskili olarak
intrakraniyal hemoraji riskini arttirmaktadir.
International normalized ratio (INR) ve trombosito-
peninin derecesine veya siddetine gore kan urinleri,
faktor konsantreleri ve rekombinant faktor VII kulla-
nimi riski hafifletebilmektedir 2527, OKT’na kopri
olarak karaciger yapay destek sistemleri kullanmak-
tadir. Ayni zamanda asidozu, hiperkalemiyi, volim
yukand, yukselmis amonyak ve laktat seviyelerinin
tedavisi icin RRT gerekli olabilir 31,

Hematolojik Sistem

SDKH’da, prokoagilan ve antikoagilan faktoérlerinin
Uretimi ve tiketimi agisindan denge bozuklugu mev-
cuttur @7, SDKH'da kanama ve tromboz arasinda
gelisen bu patofizyolojik dengesizlik Resim 2’'de gos-
terilmistir ™. Bununla beraber vitamin K bagimh
prokoagilan faktorlerin (11, VII, IX, X) hepatik sentezi-
nin azalmasi ve gelisen trombositopeni nedeniyle
kanama riskinin arttigini gorebiliriz. Karacigerin olus-
turdugu antikoagilan faktorlerin (protein C, protein
S ve antitrombin Ill) sentezi de karaciger hastaliginda
azalmaktadir 2527, Ancak; von Willebrand factor
(VWF) seviyeleri yiiksek iken, es zamanli VWF pargca-
layan proteaz olan a disintegrin and metalloproteina-
se with thrombospondin type 1 motif member 13
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Tablo 5. Kanama ve hemostaza katkida bulunan hemostatik sistem degisiklikleri [*2.

Hemostazi bozan degisiklikler

Hemostazi destekleyen degisiklikler

Trombositopeni

vWEF seviyelerinde artma

Trombosit fonksiyon defekti

ADAMTS-13 seviyelerinde azalma

NO ve prostasiklin Gretiminde artma

Faktor VIII seviyelerinde artma

Faktor Il, V, VII, IX, X ve XI diizeylerinde azalma

Protein C, protein S, antitrombin, a2-makroglobulin ve
heparin kofaktor Il seviyelerinde azalma

Vitamin K eksikligi

Plazminojen seviyelerinde azalma

Disfibrinojenemi

a2-antiplazmin, faktor XlIl ve aktive trombin fibrinoliz
inhibitorl dizeylerinde azalma

t-PA seviyesinde artma

t-PA: Doku plazminojen aktivatér, vWF: von Willebrand faktér, ADAMTS13: a disintegrin and metalloproteinase with throm-

bospondin type 1 motif, member 13

(ADAMTS13) eksikligi koagtilasyon disfonksiyonunda
temeldir 7. OKT sirasinda hem kanama, hem de
tromboembolik komplikasyonlar goérilebilir. Ancak
son yillarda daha ¢ok tromboz ile karsilasildigi bildi-
rilmektedir 22829, Kanama ve hemostaza katkida
bulunan hemostatik sistem degisiklikleri Tablo 5'te
gorulmektedir 12830,

Sivi durumu ve Elektrolitler

SDKH’da, hiperdinamik sendrom (HDS) nedeniyle
santral bir hipovolemi mevcuttur. Patofizyolojisinde
splanknik géllenme ve portal vende dilatasyon sonu-
cu artmis KO, azalmis OAB ve azalmis SVR rol almak-
tadir. Hipotansiyona cevap olarak artan vazokons-
triktor mediatorlere azalmis yanit da HDS’a katkida
bulunmaktadir 4,

Hiponatremi, iyonize hipokalsemi, hiperkalemi
OKT’da sik karsilasilan elektrolit bozukluklaridir.
Hiponatremi; HRS, portal hipertansiyon ve assit var-
ligindaki karaciger hastalarinda daha ciddi bir durum-
dur, beyin hasari ve 6deme neden olabileceginden
hicbir zaman hizli dizeltiimemelidir 33, OKT hastala-
rinda, osmolar demiyelinizan sendrom (ODS)’un etiyo-
lojisinde en yaygin faktér hiponatremidir. Ciddi hipo-
natremide (<120 mmol/L), sodyumun <0,5 mmol/L/
saat ve <12 mmol/L/24 saat hizlarda yavas dizeltiime-
siyle ODS insidansi belirgin azalmaktadir 343,
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Serum potasyumunun 5 mEq/LUden yiksek olmasi
hiperkalemidir ve OKT sirasinda artmis potasyum
yukd, azalmis renal ekskresyon, artmis hiicreler arasi
potasyum sifti sik karsilasilan bir durumdur. Ciddi
hiperkalemi; miyokard depresyonu, kardiyak aritmi
ve kardiyak arreste sebep olabilir. Acil bir durum
oldugundan hizli taninin ardindan asidozun duzeltil-
mesi, dilirez saglanmasi, glukoz ile insulin verilmesi,
hemodiyaliz ve ototransfiizyon gibi tiim onlemler
denenmelidir. OKT’'nda fosfor, magnezyum elektrolit-
lerinin de eksikligi olabilir, bunlar peroperatif donem-
de gerekli durumda replase edilmelidir %3339],

Beslenme Degerlendirmesi

Malnutrisyon, OKT sonuglarini kéti etkileyebilmek-
tedir. BMI<18.5 kg/m? ve BMI>40 kg/m? transplan-
tasyon sonrasi mortalite prediktoriidir. Bu hastalar-
da belirgin hipoalbuminemi mevcuttur. Bu durum
intravaskuler onkotik basinci etkileyerek periferal
o0dem ve assiti agreve etmektedir. SDKH’da kas kaybi,
o6dem ve assit varliginda BMl’leri normal olmasina
ragmen nitrisyonel olarak yetersiz olabilmektedirler.
BMI>30 kg/m? olmasina ragmen SDKH’nin yarisinda
kaseksi olabilecegi tespit edilmistir 71. Dekompanse
sirotik hastalar, sarkopeni ve malnitrisyonlarindan
dolayi preoperatif donemde nitrisyonel agidan mut-
laka optimize edilmelidir Clink{ bu hastalarda sarko-
peni ve ciddi malnitrisyon, postoperatif artmis mor-
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bidite ve mortalite ile iligkilidir 337,
Risk Belirleme ve Karar Verme

Karaciger disfonksiyonunun ciddiyetini belirlemede
yaygin olarak kullanilan iki skorlama sistemi bulun-
maktadir. Child-Turcotte-Pugh (CTP) (Tablo 6) sirotik
hastalarin cerrahi riskini degerlendirirken, MELD-Na
(Tablo 7) ise karaciger transplantasyonu bekleme lis-
tesindeki yasam beklentisini degerlendirmek igin
kullaniimaktadir 2%, OKT’da HDS, HPS, HRS, POPH,
koroner arter hastaligi (KAH), akut bobrek hasari,
Ozefagus varisleri, malnitrisyon, immin supresyon,
enfeksiyonlar, HES, kontrolsiiz hiperglisemi, yiiksek
skorlar gibi mortalite artis belirtecleri goz 6nline ali-
narak degerlendirme yapilir (Resim 3) 241,

intraoperatif Monitorizasyon

Monitorizasyon: Standart Amerikan Anesteziyologlar

-Sirotik kardiyomiyopati ~ -Plevral efizyon

-Artmis kardiyak output -Pulmoner hipertansiyon

-KAH varlig -HPS
-ALl varhig

OKT’de
. -Yiiksek skorlar
-ABH mortalite artigi -Kontrolsiiz hiperglisemi
-HRS icin -Gereksiz transfiizyon
indikatorler
-Portal hipertansiyon -'Enfel.(.siyon
-Immiinsupresyon

-Ozefageal varisler

-Dekompanzasyon varlig ~ -K.om.orbidit"eh?r
-Ciddi malniitrisyon

Resim 3. OKT’de mortolite artis géstergeleri [,

Tablo 6. Child-Pugh siniflamasi.

=
N
w

Ensefalopati Yok Hafif Ciddi
Assit Yok Kontrolli Kontrolsiiz
Bilirubin (mg/dL) <2,0 2,0-3,0 >3,0
Albumin (g/dL) >3,5 2,8-3,5 <28
INR <1,7 1,7-2,2 >2,2
PTZ'de uzama <4,0 4,0-6,0 >6,0
Sinif A=5-6 B=7-9 C=10-15

INR: International Normalised Ratio, PTZ: Protrombin
zamani

Tablo 7. Model for End-Stage Liver Disease (MELD)
skorlamasi.

MELD = Bilirubin & INR & Kreatinin
MELD=3,8*loge [serum bilirubin (mg/dL)] +
11,2*loge(INR) + 9,6*loge[serum kreatinin (mg/dL)] + 6,4

MELD-Na = Bilirubin & INR & Kreatinin & Sodyum
MELD-Na = MELD+1,32 . (137-Na) — [0,033 . MELD .
(137-Na)]

Dernegi (ASA) monitorizasyonu; kalp atim hizi (KH),
kan basinci, periferik oksijen saturasyonu (SpO,),
end-tidal karbondioksit (EtCO,), viicut sicakligl, anes-
tezi derinligi gibi fizyolojik parametrelerin sirekli
olarak 6l¢tlmesidir 3839,

invaziv arteriyel kan basinci: Genellikle ani kan kayip-
lari ve sirekli hemodinamik monitorizasyon ihtiya-
cindan iki ayri arter (bir radial ve bir femoral) kullani-
lir 133839 OKT sirasinda, sistolik femoral arter kan
basinci ile sistolik radial arter kan basinci arasinda
gradient bulunmaktadir ve femoral arter kan basinci
santral arteriyel kan basincini daha dogru goster-
mektedir #9411, Tim fazlarda ve ozellikli durumlarda
tekrarlanmak Uzere peroperatif donemde arteriyel
kan gazi degerlendirmesi yapilir 81,

Santral vendz kateter: USG esliginde sag internal
juguler ven tercih edilerek kateterizasyon gercekles-
tirilir. Vazopresorlerin ve inotroplarin uygulanabilme-
sinin yanisira sag atriyum basinci monitorize etmek
icin gereklidir 131,

Periferik vendz kateterizasyon: Biylk ve hizli volim
kayiplari icin yeterli vendz yol gerekmektedir. inferior
vena cava (IVC) klemplenebileceginden veya kanama
odagi olup lokalizasyon itibariyle gdzden kagabilece-
ginden diyaframin altinda (femoral, alt ekstremite)
venoz yol kullanimindan kaginilmalidir &3],

Pulmoner arter kateteri (PAK): Kullanimi, merkezlerin
tercihine baghdir. Ozellikle POPH olan hastalarda
degerli bulunmaktadir 3!, invaziv yéntem olusu ve
komplikasyon olasihgi ¥ g6z 6niinde bulundurularak
merkezimizde PAK degil; pulse contour cardiac debi
(PiCCO)® monitorizasyonunu tercih etmekteyiz.

PiCCO®: Femoral artere termisitor bir kateter yerles-
tirilerek statik ve dinamik parametrelerin (KO, global
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diyastol sonu kan hacmi (GEDV), global end diastolik
volim index (GEDI), intratorasik kan hacmi (ITBV),
ekstravaskiiler akciger sivisi (EVLW), atim hacmi (SV),
atim hacim degiskeni (SVV), nabiz basing degiskeni
(PPV), sistemik vaskiler direng (SVR), kardiyak indek-
si (KI)) o6lcllmesidir. Santral ven kateteri, PiCCO®
kullanimi icin gereklidir ve es zamanh takilmalidir.
intravaskiiler hacmin ani degisimlerinde kalibrasyon
yapilarak dlciim yapilmalidir B4,

LiDCO®: Dinamik parametrelerin monitorizasyonu
icin PiCCO® ile ayni algoritmayi kullanir. Lityum klo-
rid, transpulmoner kalibrasyonda kullanilir ve perife-
rik vene enjekte edilebilir B,

Transdzefageal Ekokardiyografi (TOE): Voliim denge-
sini, ventrikiler boyutu ve fonksiyonunu, valviler
fonksiyonu; agiklanamayan hipotansiyonu, hipovole-
miyi ve hipoksemiyi, pulmoner arter basincini, sol
ventrikdl ¢ikim yolu gradiyentini, trombusleri ve pul-
moner tromboemboliyi, perikardiyal effiizyonu ve
tamponadi degerlendirmede yardimci olarak kullani-
labilmektedir *2. Hemodinamik instabilitenin nede-
nini belirlemede ve tedavi etmede yardimcidir.
OKT’da kullanimi hem ASA, hem de kardiyovaskiiler
anesteziyologlar dernegi (SCA) tarafindan énerilmekte-
dir “4, OKT’larinda TOE kullaniminin, ézefageal varisli
hastalarda dahi guivenli oldugu ve intraoperatif varis
kanamasi insidansini arttirmadigi bildirilmigtir #2431,

Isitici Cihazlar: Vicut sicakhgl, anestetiklerin ve kas
gevseticilerin etkisi, soguk ortam, karacigerden ener-
ji Uretiminin yetersiz olusu ve kanama ile birlikte
biiyik oranda duser. Olciim bélgeleri, timpanik
membran, nazofariks, distal 6zefagus, mesane ve
rektum olabilir. Hipotermi, kanama egilimini arttirir,
hipoperflizyona ve anaerobik metabolizma sonucu
laktik asidoz birikimiyle metabolik asidoza neden
olur BY, Hipotermi, asidoz ve koagilopati 6lim tria-
dina neden oldugundan her fazda kaginiimalidir.
Hastayi hipotermiden korumak igin blanketler, hasta
Isitma ortileri, sivi-kan isiticilar bir arada kullanmak
gerekebilmektedir 1132031,

Monitorize Elektroensefalografi (EEG): SDKH’da HESe
bagli olarak beyin aktivitesinde yavaglama gorulebilir
131 Anestezi sirasindaki serebral aktivitedeki patolo-
jik degisiklikleri ayirt edebilmek icin gerektiginde EEG
monitdrizasyonu yapiimahdir B,

120

GKDA Derg 2021;27(2):111-30

Bispektral Indeks (BIS): EEG sinyallerinden gelistiril-
mis olan Bispektral indeks (BIS) ile operasyon sirasin-
da izlem anestezi derinliginin 6l¢lilmesi ve anestezi
titrasyonunu kolaylastirir. Ayrica anestezik ajanlarin
sedatif ve hipnotik etkileri degerlendirilebilmesini ve
bilinglilik derecesinin olglilmesinde  kullanilir.
Frontoparietal ensefalogram, 0 (koma) ve 100 (nor-
mal kortikal aktivite) arasinda degiskenlik gosterir.
Degisik frekanstaki dalga bilesenlerinin spektral ana-
lizle birlestiriimesinden olugur. Alina yerlestirilen EEG
elektrotlari ile dlgim vyapilir. Anestezi igin gerekli
degerin 40-60 arasinda olmasi saglanir B4,

Noéromaiskiiler monitérizasyon: OKT’da kas gevsetici
infiizyonu kullanilabilmektedir, rezidiel néromus-
kiiler blok riskleri nedeniyle néromonitorizasyonu
kullanimi uygundur. Periferal sinir stimulasyonu ve
blok derinligi; dortli uyari (TOF), tetanik stimilas-
yon ve double burst stimilasyonu ile degerlendiril-
melidir 331, Genel olarak OKT’da perioperatif yak-
lasimda yapilmasi gerekenler Resim 4’te Gzetlen-
mistir.

Anestezi Yonetimi

indiiksiyon

OKT’da ensefalopatik hastalarin sedatif ajanlara
duyarliliklari fazla oldugundan, genellikle sedatif pre-
medikasyondan kaginmak uygundur . indiiksiyonda
hastanin 6zellikli durumlari da géz 6niinde bulundu-
rularak, hastanin klinigine gére uygun antibiyoterapi
uygulanir 144,

Hastalarin assiti ve dolu mideleri olabilecegi igin
hizli-seri indiiksiyon gerceklestirilir. indiiksiyonda
hizl etkili opioid (fentanyl 1-5 pg/kg) kullanilir.
Propofol 0,3-1 mg/kg veya 0,3-0,5 mg/kg etomidat
kullanilir. Nondepolarizan kas gevsetici (1-1,5 mg/kg
rokirronyum bromiriin) ardindan krikoid basi ile
entibasyon gergeklestirilir. Bu hastarda mevcut kli-
nik duruma ve hemodinamiye gore ilaglarda doz
azaltilmasi yapilmahdir. Clnk{ bu hastalarda serum
albumini disik oldugunda proteine baglanma azalr
ve serbest ilag fraksiyonu artar 329, Entiibasyonun
ardindan anestezi idamesi inhaler ajanla (sevofluran,
desfluran yasa gore ayarlanmig minimum alveolar
konsantrasyon (MAC) degeri ile) hemodinamiye ve
BIS’e gore titre edilerek saglanir BY, Bazi kliniklerde
kas gevsetici inflizyonu verildiginden, periferik sinir
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Genel Kurallar

Bilgi ve deneyim
Multidisipliner yaklagim
Multimodal yaklagim
Dogru komiinikasyon
Optimizasyon
Stabilizasyon

Yakin monitorizasyon
Erken farkindalik

Perioperatif Periyod

i .
T

Genel Metodlar

Tetikleyici Faktorlerin Tedavisi

Anesteziyologlar

l

Cerrahlar

Dogru anestezi stratejisi

Hasta pozisyonu

Dogru ventilasyon stratejileri
intraoperatif TOE kullanimi
Oksijenizasyonun saglanmasi
Organ perflizyonunun korunmasi
Sag ventrikll fonksiyonunun korunmasi
Sinus ritminin korunmasi

Sivi dengesinin optimizasyonu
Minimum kan kaybi

Minimum transflizyon

Hipoksemi
Hiperoksemi
Hiperkarbi
Hipervolemi
Hipotermi

Asidoz

Elektrolit Bozuklugu
N20/Ketamin
Atelektaziler

Yiksek intratorasik basing
Yiksek PEEP
Sempatik stimilasyon
a- agonistler
Aritmiler

Resim 4. OKT’da perioperatif yaklagim.

sitimilatord kullanilarak néromuskuler fonksiyona
gore paralizi titre edilir. Ciddi epistaksis riski goz
ontnde bulundurularak nazogastrik sonda ve isi
probu dikkatlice yerlestirilir.

Sivi Dengesi

Perioperatif dengesiz sivi yonetimi, dusik dolagim
hacminde organ hipoperflizyonuna; fazla sivi yiki
oldugunda ise periferal ve pulmoner édeme sebep
olmaktadir 2, Sentetik kolloidler ve izotonik salin
kullanimina bagli iyatrojenik hipernatremi, hiperklo-
remi, akut bobrek hasari (ABH) ve metabolik asidoz
olusabilecegi dikkate alinmalidir. Sentetik kolloidler
ayni zamanda faktor VIII'i ve trombosit agregasyonu-
nu azaltarak, kanama riskini arttirdigi icin pek oneril-
memektedir B4, OKT siirecinde, kanama durumlarin-
da cerrahi saha, aspirator, spang sayisi, cell saver,
laboratuvar degerlerine (Hb, PT, fibrinojen, INR) ve
tromboelastogram (TEG) ve rotasyonel tromboelas-
tometri (ROTEM) degerlerine gére kan Urlinleri trans-
flzyonu yapiimalidir. Gereksiz ve fazla allojenik kan
Grlnlerinin kullaniminin morbidite ve mortaliteyi
arttirabilecegi akilda tutulmalidir 2%,

Birinci fazin sonunda IVC’nin klemplenmesi SV'de,
KO’da ve OAB’da disiise neden olabilir, cogu zaman
diizeltme gerektirmez. Ancak OAB’da ve SV'de belir-
gin diisme durumunda daha hizli diizeltilmesi gere-
kebilir. SVB’nin 6l¢imi bize volim durumunun gidi-
sati ile ilgili bilgi verebilir, ancak bu durum KO ile
korelasyon gostermez. Sivi cevabinin bir bagka 6l¢lim
yolu ise SVV, PVV, SV ve GEDI parametreleridir.
Voliim yuklenmesi; pulmoner 6dem, anormal gaz
degisimi, konjesyon, perflizyonda azalma ve greft
6demine neden olabilir 9, Klinigimizde sivi ydnetimi
PiCCO® kilavuzlugunda yapilmaktadir.

OKT’nun tiim fazlarinda gerektiginde yapilan PiCCO®
monitorizasyonu, dogru KO 6l¢imi ve sivi yonetimi
icin bircok avantaj saglamaktadir. ITBV, IVC klemplen-
diginde preloadun en dogru parametresidir B3,
Dikkatli sivi ydnetimi sayesinde YBU kalis siiresi, mor-
bidite ve mortalite azalabilmektedir. Beyni, kalbi ve
bobregi korumak igin yeterli sivi tedavisi ile birlikte
gerektiginde vazoaktif ilaglarin kullanimi daha iyi bir
hemodinamik stabilizasyon, yeterli KO ve perflizyon
saglayabilir 3249,
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Albumin, intravaskiler boslukta sivilari tutan onkotik
basinci belirler. Sirotik hastalarin genelde distk
albumin seviyeleri vardir. OKT’da albumin kullanimi-
nin intraoperatif sivi kullanimini ve pulmoner 6dem
sikligini azalttigr gosterilmistir. Ayni zamanda bazi
calismalarda sirotik hastalarda albuminin mortalite-
yi, post reperflizyon sendromu insidansini ve vazop-
ressor ajan kullanimini azalttigi bildirilmistir B4,

Mannitol (0,5 g/kg), karacigerde konjesyonu, beyin
ve intraabdominal organlarin 6demlenmesini 6nle-
mek igin birinci fazin sonunda IVC klemplenmeden
once kullanilabilir 3,

Koagiilasyon Monitorizasyonu ve Yonetimi

Sirotik hastalarda, sirotik koagtilopatinin neden oldu-
gu vaskiler anomaliler ve portal hipertansiyonuna
bagh yiksek kanama riskleri, standart koagulasyon
ve viskoelastik testler dikkate alinarak tedavi edilme-
lidir 71, Ancak standart koagtilasyon testleri; prokoa-
gllan faktorlerin eksikligini gosterip; antikoagilan
faktorlerin  durumunu gostermede vyetersizdir.
Viskoelastik testler olarak bilinen TEG ve ROTEM,
transplantasyon sirasinda koagilasyon sisteminin
hasta basinda hizli ve sensitif bir sekilde degerlendi-
rilmesine olanak saglayan yéntemlerdir. Bu yontem-
ler trombus olusumunun bitiin basamaklari ve fibri-
noliz hakinda bilgi verdikleri igin transfliizyon ve ilag
(antifibrinolitik, faktor vb.) uygulamalarinin rasyonel
yapilmasina olanak vererek cerrahi sirasinda kan
artnleri transflizyonunu azaltirlar 2829,

Hicre kazanim (Cell saver), kanin cerrahi sahadan
alinip yikanip filtre edildikten sonra kirmizi kan hiic-
relerinin bir kenara ayrilmasi ve gerekli durumda
hastaya yeniden verilmesi teknigidir. Faydasi, donor-
lerden alinan allojenik banka kaninin kullanimini
azaltmasidir. Barsak ve peritoneal mikroorganizma-
lar, malign hiicreler, yaglar, denatiire proteinler veya
inflamatuar proteinler gibi kontaminanlarin da infuiz-
yon tekrari ile ilgili endiseler ve ekipmanin pahal
olusu ile, egitimli biri tarafindan kurulum gerektirme-
si olumsuz yonleridir. Ek olarak, salin icerisindeki
eritrositlerden olusmakta olup pihtilasma faktorleri
veya platelet icermez B%. Klinigimizde OKT sirasinda
cell saver kullanmaktayiz.

OKT’da kan kaybini azaltmak igin uygulanan disik
SVB’In; vazopressor dozunda artis, periferik vazo-
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konstriksiyonda artis, metabolik asidoza yatkinlk,
hava ve sistemik embolizsyon ve postoperatif ABH
gibi komplikasyonlari olabilir. Ayrica kan kaybini
azaltmada uygulanan cell saver kullaniminin da; hava
ve sistemik emboli, yaygin intravaskiler koagilasyon
ve ABH’dan olusan cell saver sendromu ve metallozis
gibi bazi komplikasyonlar olabilecegi konusunda dik-
katli olunmalidir 29,

Fazlar

Diseksiyon Fazi

insizyondan hepatik damarlarin (hepatik arter, portal
ven, supra-infra hepatik vena cava) klemplenmesine
kadar olan slrectir. Sirotik hastalarin genellikle ¢esit-
li miktarlarda asitleri olur. Asit bosaltilmasiyla birlikte
agresif sivi resusitasyonunu gerektiren ciddi hipotan-
siyon gorilebilmektedir. Anestezistler disseksiyon
fazinin sonunda IVC’'nin klemplenmesi zamaninda
normovolemiye ulasmak ve hipovolemiden kagin-
mak icin gerekli sivi replasmani yapmalidirlar. Etkili
intravaskiler volimu saglamak igin % 5 veya 20 albu-
min tercih edilebilir 31,

Standart teknikteki IVC’'nin klemplenmesi ciddi pre-
load kaybi dolayisiyla hipotansiyona yol agar. Klemp
tekniginin optimizasyonu icin volim ylklenmeli,
vazoaktif ajanlar uygulanmal ve hipokalsemi dizel-
tilmelidir. Hasta IVC klempini tolere edemiyor ise ya
piggy-back teknigi ya da veno-vendz bypass uygula-
nabilir ki her ikisi de hepatektomi sirasinda preloadu
daha iyi korur 3, Klinigimizin rutin cerrahi uygula-
masi piggy-back teknigidir.

Genis diseksiyona, kollateral sirkiilasyona, portal
hipertansiyona, gecirilmis cerrahilere bagl adezyon-
lara ve portal ven trombozuna baglh kanama olusur.
Normal volim durumunu korumaya ugrasirken dilis-
yonel koagtlopati ve trombositopeni olusabilecegi
mutlaka akilda tutulmalidir 2829,

OKT’da kanamayi tetikleyen durumlar olabilir.
Kanama riski; hemodinamik ve mekanik faktorler
(portal hipertansiyon gibi); endotelyal disfonksiyon
(NO ve prostasiklinde artis); bakteriyel enfeksiyon
(endotoksemi, trombositopeni, endojen heparin
benzeri ajanlarda artis) ve renal yetmezlik varligi
(trombosit yapisinda ve islevinde anomaliler, azalmis
adezyon ve agregasyon, anormal trombosit damar
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duvari etkilesimleri, aneminin derinlesmesi) gibi
durumlarda artmaktadir ?°. TEG’de k ve MA (maksi-
mum genlik); ROTEM’de CT (pihtilasma zamani), CFT
(p1hti olusum zamani), MCF (maksimum pihti sertligi)
ve ML (maksimum pargalanma) degerlerine goére
fibrinojen konsantreleri verilmelidir. Aktif kanama/
sizinti varliginda FIBTEM’e gére MCF<10 mm olan ve
fibrinojen >1,5 g/L olacak sekilde 6ncelikle fibrinojen
konsantresi (25-50 mg/kg) yoksa kriyopresipitat (1-2
U/10 kg) ile replase edilmelidir 1,

Traneksamik asit: Traneksamik asit plazminojenin
plazmine donlstini engelleyen sentetik bir lizin tire-
vidir ve fibrin yikimini engelleyen bir ilactir.
Antifibrinolitikk etki gosterir ve bu etkisiyle plazmi-
nin fibrine baglanmasini engeller ve fibrinin matriks

yapisini korur. Fakat yeni pithti olusmasina katki sag-
lamaz ve sadece hiperfibrinoliz tedavisinde kullanil-
mas! Onerilmektedir. Ayrica koaglilasyon ve enfla-
masyon yolaklari 6rtlistigu igin transeksamik asitin
anti-enflamatuar etkisi de olabilecegi diisiniilmekte-
dir. Onerilen traneksamik asit dozu; 20-25 mg/kg i.v.
inflzyon (10 dakikada) ve gereginde ayni dozun tek-
rari ya da ilk doz sonrasi 1-2 mg/kg/sa’ten strekli i.v.
inflizyona gecilmesidir B,

Anhepatik Faz

Nativ karacigerin ¢ikarilmasindan greft organ anasto-
mozlarinin yapilmasina kadar olan vaskiler klemp
acilmasi ve reperflizyonundan 6nceki slireci kapsar.
Hastalar bu fazda, kaval klempaja sekonder olmasi
nedeniyle IVC’dan vendz doniisin kismen veya tama-

Tablo 8. intraoperatif donemde anahtar noktalar 12!,

Diseksiyon fazi

Anhepatik faz

Neohepatik faz

Anestezi indiiksiyonu
sivilar
invaziv monitdr (Arter kateterizasyonu,
PAK, PiCCO, isitici ortiler, sivi isiticilarinin
agllmasi, insizyon)

IV antibiyotik ve PPI
mak igin
SVB'in 5 cmH,O’ya diglrilmesi, IV sivi
kisitlamasi

inflizyonu
Norepinefrin (veya vazopressin)

OAB’Inin >60 mmHg olacak sekilde klorid
korunmasi
INR 8lcimii
Dopamin (veya epinefrin) KO>5 L/dk
olacak sekilde

Hb>7 gr/dL tutmak, trombositleri >40.000
mm?, MA (TEG)>45, fibrinojen
>100 mg/dL

Klemplemeden 6nce, mannitol 0.5 g/kg IV
1 saatin Uzerinde

Klemplemeden hemen 6nce

IV heparin 3-5000 U eger TEG normal veya
pthtilasma egiliminde ise. IV sivilarla, hipo-
albuminemide %25 albumin ile SVB 8
cmH,0’ya yukseltilir.

Hb>7 gr/dL korunur

Baz acgigini dizeltmek icin bikarbonat

Normokalemiyi saglamak igin IV kalsiyum

SVB’I 5 cmH,O civarinda tutmak icin IV | Reperfiizyon

SVR duserken OAB>60 mmHg tuta-
bilmek igin IV 1-5 mg efedrin

Norepinefrin (veya vazopressin) OAB>60 | Eger KH<60/dk ise IV 20-100 mcg
mmHg ve KO>5 L/dk olacak sekilde koru- | Epinefrin boluslar

Ovolemi SVB 5-10 cmH,0

KO>5 L/dk olarak koruyabilmek igin
dopamin (veya epinefrin)

Norepinefrin (veya vazopressin)
OAB>60 mmHg tutmak igin

Eger gerekiyor ise Metilen mavisi IV
infizyon

Hb>7 gr/dL, trombositler>40.000
mm?, fibrinojen>100 mg/dL

TEG’e gore kan Urini
Genel kriterlere gore postoperatif
mekanik ventilasyon ihtiyaci deger-

lendirilir

PACU veya YBU’de derlenme

PAK: Pulmoner arter kateteri, PiCCO: Pulse Contour Cardiac Output (Transpulmoner termodiliisyon), IV: intravenéz, PPI: Proton
pompa inhibitéri, SVB: Sistemik vaskiiler basing, OAB: Ortalama arter basinci, KO: Kardiyak Output, MA: Maximum amplitude
TEG: Tromboelastogram, INR: Internationel Normalized Ratio, SVR: Sistemik vaskdiler rezistans, KH: Kalp Hizi, PACU: Post-op
Anesthesia Care Unit (Ameliyat sonrasi bakim iinitesi), YBU: Yo§un Bakim Unitesi
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Tablo 9. OKT cerrahi fazlari ve bu fazlardaki yaygin anestezik problemler [*3],

Faz Cerrahi Degiskenler

Anestetik Problemler

Diseksiyon

lizasyonu

Hepatik arter ve safra kanalinin ayrilmasi

Ters T veya genisletilmis/bilateral subkostal insizyon

Diseksiyon, varisler ve adezyonlardan kanama

Karaciger ve porta hepatis civarindaki yapilarin mobi- | Hemoraji, varolan koagiilopati nedeniyle siddetlene-

bilir
Assit dekompresyonu nedeniyle kardiyovaskdiler ins-

tabilite

Disiik SVR nedeniyle olusan hipotansiyon, merkez
kompartmandan splanknik dolagima dogru olan yan-
lis akim dolayisiyla siddetlenir

Sivi, kan drtinleri veya her ikisi ile asiri tedavi, splank-
nik konjesyona ve siddetli kanamaya neden olabilir

Anhepatik Portal ven ve hepatik ven diseksiyonu
Nativ karacigerin ¢ikarilmasi

implantasyon icin IVC hazirhg

lar gergeklestirilir

Pihtilasma faktorlerinin Gretilmemesi, fibrinojen
eksikligi ve kotiilesen koagulopati

ilerleyici hipokalsemi

Sitrat/laktat metabolizmasi olmamasi, glukoneoge-

Yeni karaciger yerlestirilir, kaval ve portal anastomoz- | nezde azalma, serum laktatinda artis,

Metabolik asidozun kotilesmesi

Cerrahi hemoraji

Neohepatik | Greft reperflizyonu
Hepatik arter anastomozu

Biliyer rekonstriksiyon

malizasyonu, KVS instabilitesinin ¢éziilmesi

Safra Uretimi, iyi greft fonksiyonuna dair fikir verir

Serum laktatinda azalma, serum kalsiyumunun nor-

Hipotansiyon ve SVR’de daha fazla diisme
Reperflizyonda akut preload artisi
Reperflizyonda ani K+ artisi

Aritmi ve kardiyak arrest olasilig

OKT: Ortotopik Karaciger Transplantasyonu, IVC: Inferior vena cava, SVR: Sistemik vaskiiler rezistans, KVS: Kardiyovaskiiler

sistem

men bloke olmasiyla gegici ve goreceli hipovolemik-
tirler Vazopressorlerin (norepinefrin gibi) yardimiyla
yeterli OAB’ni saglarken sivi kisitlamasi yapilmasi bu
faz icin en iyi ¢6zimdir 3, Trombosit ve koagilasyon
faktorlerinin sentezleri azalmis ve tiiketimi artmistir.
Endotelyal hiicrelerden tPA saliniminda artis ve
hepatik klerens olmayisina bagli hiperfibrinoliz ve
kanama olusur. Anhepatik faz slresi uzadikga, 6zel-
likle asidoz, hipotermi ve elektrolit imbalansi varh-
ginda koagulopati progresif olarak tabloyu kotilesti-
rebilir. Hepatektominin ardindan, kaval (suprahepa-
tik IVC ardindan infrahepatik IVC) ve portal anasto-
mozlar tamamlanir ve greftin reperfiizyonu igin
hazirliklar yapilir 320,
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Neohepatik Faz

IVC klempin agilmasiyla transplante edilen karacige-
rin reperflizyonu baslar. Obstriikte portal dolagimda-
ki desatire kan, inflamatuar mediatorler (IL-6 ve TNF
a, potasyum, protonlar ve intrahepatik soguk sivi/
icerik) ve degisen miktarda embolik materyal hizla
hastanin dolasimina gecer. Bu mediatorler, OAB, KH,
SVR ve KO’da ani diisme ile hemodinamik instabilite-
ye neden olur 1343,

Reperflizyonu takip eden ilk 5 dakikada OAB’da 1
dakikadan uzun, araliksiz devam eden % 30 disme
post reperflizyon sendromu (PRS) olarak tanimlanir.
Bu fazda hizli potasyum artisi ve metabolik asidoz
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yaygin olup ani kardiyak arreste neden olabilecegin-
den hemen tedavi edilmelidir. PRS riskini minimize
etmek icin alinmasi gereken énlemler 146471,

i. Hipokalsemiyi duzeltmek igin 6nleyici kalsiyum
uygulanmasi,

ii. pH’I diizeltmek i¢in sodyum bikarbonat,

iii. Perflizyonu daha iyi saglamak icin inotrop veya
vazopressorler

Bu arada PRS olusumu azaltmak igin de, steroidler,
N-asetilsistein, C vitamini, magnezyum sulfat ve pen-
toksifilin 6nerilmektedir [48]. Kliniklerin uygulamasi-
na gore degismekle beraber karaciger reperfiizyo-
nundan 6nce immunsupresyon amaciyla klinigimizde
bolus prednol (Metilprednisolon (10-15 mg/kg)
uygulanmaktadir.

Uzamis PRS’de inotroplara ek olarak terlipressin,
splanknik alanda vazokonstriksiyon yaparak, portal
basinci ve vazoaktif ila¢ kullanimini azaltarak kanama
riskini azaltmaktadir 23481,

Bu fazda karsimiza cikabilecek bir baska onemli
sorun vazoplejik sendromudur. Bu sendrom vaskdler
tonusun kaybiyla asiri vazodilatasyona bagh gelisen
sok durumudur 1, Patogenezinde, vaskiiler diiz kas-
larda K+-ATP kanallarinin aktivasyonu, iNO sentazin
aktivasyonu ile cGMP aktivasyonuna bagli asiri NO
salinimi ve vasopressin hormonun yetmezligi yer
almaktadir ®%, Tedavide amag¢ NO salinimini azaltma-
ya yonelik olup, volim resusitasyonuyla (albumin,
kristaloidler) beraber, inotroplar (norepinefrin, dopa-
mine ve dobutamin) ve vazopresorler (vazopresin,
terlipresin), metilen mavisi, hidroksikobalamin, vitamin

Tablo 10. OKT’de cerrahi fazlardaki koagiilasyon degisiklikleri 1%,

Faz Artan kanama ile olugan koagiilasyon Kanama igin diger risk faktorleri | TEG
anaomalileri
Diseksiyon Trombositopeni Cerrahi teknikte zorluk Uzamis R (reaksiyon

Trombosit fonksiyon bozukluklari
Artmis NO ve prostosiklin

Faktor ILV,VILIX,X,XI seviyelerinde diisme
Vitamin K eksikligi

a-2 anti-plazmin, faktor XllI, trombin tarafin-
dan aktive edilebilir fibrinoliz inhibitori sevi-
yelerinde diisme

suresi) suresi
Portal hipertansiyon
Azalmig a agisi
Kompresyon ve vaskiiler klemple-

meye sekonder 6zofago-gastrik | Azalmis MA (maksi-
venodz distansiyon mum genlik)
Yikimda artig

Uzamis R zamani ve
belirgin azalmis MA

Anhepatik Artmis t-PA 45 dakikadan fazla sirmesi Lizis
Disfibrinojenemi Azalmig MA
Koagulasyon faktor sentezinde azalma
t-PA klerensinde azalma

Neohepatik Heparin benzeri etki Asidoz
Donér karacigerinin sintizoidlerinde trombosit | Hipotermi

sikismasi

Tum koagtilasyon faktorlerinin azalmasi
PAI-I'de azalma

Azalan antifbrinolitik faktorler
Hiper fibrinoliz

Hizlanmig t-PA salimi

Trombositopeni (aktivasyonla dengelenir)
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Tablo 11. Klinik OKT protokolii.

Monitorizasyon indiiksiyon
EKG Hazirlik asamasinda, hastaya
SpO, gore degerlendirilir
Invaziv kan basinci-Radial ve femoral arter Etomidat, propofol
SVB Fentanil, remifentanil
PiCCO Sevofluran, desfluran
Isi probu Rokirronyum bromir
Nazogastrik sonda-Feeding Antibiyoterapi
idrar sonrasi PPI
NMT

Anestezi idamesi
Sevofluran/Desfluran
Remifentanil- 0,01-0,2 pg/kg/dk inflizyon
Rokurronyum bromir- 0,3 mg/kg/saat inflizyon
Norepinefrin- 0,01-0,1 ug/kg/dk
Sivi- Isolyte-S + %5 Albumin

Diseksiyon Faz
Heparin- Eriskin 25 mg/kg, cocuk 0,3 mg/kg
Anastomoz siralamasi- Hepatik ven/portal ven (burada xC kalkiyor) / Hepatik arter
/ Koledok
Mannitol- 0,5 gr/kg

Anhepatik Faz
Prednol (Metilprednisolon)- 10-15 mg/kg (alicinin anastomozlari baslamadan) + PPI
N-Asetilsistein (NAC)- 100 mg/kg (minimum 30 dakikada infiizyon)

Reperfiizyon Faz
XC kalktiktan 1 saat sonra koagiilasyon parametreleri ve tam kan sayimi
(Hb, Hct) goralar.
Arter anastomozu bitince
C vit-Eriskin 500 mg, cocuk 1/4 ya da 1/5 doz
Furosemid-Mannitolden 15 dk sonra idrar volumiine gore gerekirse
Roklrronyum bromr inflizyonu durdurulur

Postoperatif Analjezi
Eriskin- Morfin HKA (0,3 mg/saat inflizyon, 1 mg bolus dozu)
Cocuk- Morfin HKA (0,1 mg/saat inflizyon, bolus verilmez)

Bazal ve her fazda olmak Uzere gereklilige gore artan sayida arteriyel kan gazi
degerlendirmesi yapihr.

Bazal ve her fazda olmak lzere PiCCO olgimu yapilir.

EKG: Elektrokardiyografi, SVB: Santral Venéz Basing, PiCCO: Pulse contour cardiac output, NMT: Néromiiskiiler monitorizas-
yon, PPI: Proton pompa inhibitérii, HKA: Hasta kontrollii analjezi

C ve tiamin gibi ajanlar kullanilabilir &4,

Bu fazda fazla sivi resusitasyonu bu dénemde hiper-
volemi gelismesine, buna bagli olarak da kardiyopul-
moner fonksiyonlarda bozulma ve greft karacigerin
konjesyonuna yol agabilir. Bunun sonucunda posto-
perative donemde uzamis weaning ve pulmoner
komplikasyonlara neden olabilir 351,

Reperflizyonu takiben hepatik arter ve safra yolu

126

anastomozu tamamlanir. Anastomozlari takiben int-
raoperatif dopler USG ile hepatik ven/arter akimlari
ve direnglerin durumu kontrol edilir ve cerrahiye
devam edilir. OKT prosediirii dinamiktir, intraoperatif
donemde goz onlinde bulundurulmasi gereken kilit
noktalar Tablo 8'de ve her fazda gorilebilen yaygin
anestezik problemler farkli olup Tablo 9’da belirtil-
mistir. OKT’da her fazda farkh nedenlere bagli goriile-
bilecek yaygin koagiilasyon problemleri mevcuttur.
Bu koagilasyon degisiklikleri ile ilgili ayrintilar Tablo
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Tablo 12. OKT sonrasi komplikasyonlar 1%

OKT cerrahi komplikasyonlan

OKT enfeksiy6z komplikasyonlari

Vaskiiler komplikasyonlar
Hepatik arter trombozu % 1-7
IVC anastomoz tikanmasi % 1-6
Portal ven trombozu % 2-26

Transplant sonrasi ilk ay
Cerrahi ve postoperatif bakima bagli nazokomiyal
enfeksiyonlar

Safra yolu komplikasyonlari
Safra kagagi % 5

Transplant sonrasi 2-6 ay
Firsatgi enfeksiyonlar:

Kadaverik greft kullanilan hastalarda iskemik safra kanali hasari % 15-37 | Viral-CMV, HSV<EBV Mantar-Aspergillus,

Safra anastomozu darliklari % 4-9

Kriptokokal Bakteriler-Nokardia, Listeria,
Mikobakteri

Geg cerrahi komplikasyonlar
insizyonel herni

Kronik greft rejeksiyonu

Kronik bébrek yetmezligi

Rekirren karaciger hastaligi ve siroz
immiinsiipresan iliskili yan etkiler
Abdominal kompartman sendromu

Transplanttan 6 ay sonrasi

Gram negatif bakteriyel enfeksiyonlar, streptokok
pndmoni ve respiratuar virlsler gibi toplum
kokenli enfeksiyonlar

OKT: Ortotopik karaciger transplantsasyonu, IVC: inferior vena cava, CMV: Sitomegaloviriis, HSV: Herpes Simpleks Viriisd,

EBV: Epstein—Barr virtsi

10’da gorulmektedir . Klinigimizde uygulamakta
oldugumuz standart OKT anestezi protokoli Tablo
11'de 6zetlenmistir.

Postoperatif Yonetim

OKT geciren hastalar hemodinamik ve uygun eksti-
basyon kriterlerine gére uygun ameliyathanede eks-
tibe edilebilecekleri gibi, intraoperatif dénemde
yasanan sorunlara bagli olarak gerektiginde YBU'de
ekstiibe edilebilir. YBU’de odaklaniimasi gereken
konular: postoperatif hemodinamik optimizasyon ve
stabilizasyon, sivi yonetimi, greft rejeksiyonunun
yonetimi, enfeksiyon proflaksisi, kalsinorin inhibitor-
lerinin uygulanmasi, hipoterminin, elektrolit bozuk-
luklarinin, koagllopatinin takibi ve dizeltilmesi,
henliz mekanik ventilatérden (MV) ayrilmamis hasta-
da erken weaning ve renal fonksiyonun korunmasi-
dir. Sivi kisitlayici yaklasim ile erken ekstiibasyon bir-
likteliginin, hepatik fonksiyonda hizli iyilesme sagla-
yabilecegi bildirilmistir 553, Erken ekstiibasyon ayri-
ca postoperatif kognitif disfonksiyonu (POCD) azalta-
bilecegi i¢cin 6nemlidir, clinkii POCD major cerrahinin
ilk yili igin artmis morbidite ve mortalite ile iliskilidir
154 Postoperatif donemde karacigerin vaskiler duru-
mu mutlaka dopler USG ile kontrol edilmelidir.
Enteral nltrisyon, cerrahi ekiple birlikte degerlendiri-
lerek olabildigince erken baglanmalidir.

Artmis metabolizmaya baglh vicut sicakliginda yik-
selme, artmis glukoneogeneze bagh hiperglisemi,
koagulopatinin normallesmesi, safra olusumu, asido-
zun diizelmesi ve laktat seviyesinde diizelme, iyile-
sen greft fonksiyonunun erken bulgularidir (320,

Postoperatif Komplikasyonlar

Erken postoperatif donem gelisebilecek kompli-
kasyonlarin erken farkedilmesi ve tedavi edilebil-
mesi agisindan ¢ok énemlidir. Bu komplikasyonla-
rin hizli tedavisi, mortalite ve morbiditenin azal-
masini saglar.

Karaciger greft fonksiyonu yakin takibi onemlidir.
Hepatik arter trombozu ve kanama gibi erken posto-
peratif komplikasyonlar acil cerrahi miidahale gerek-
tirebilirler. Kritik hastalar, postoperatif uzun yogun
bakim destegi gerektirirler ®3. Aliciya goére biyuk
organ transplantasyonu veya doku odemi, cerrahi
yaranin primer kapanmasina engel olabilir. Bu hasta-
larda olasi abdominal kompartman sendromu riskine
karsi abdomen kapanmasi birkag gln ertelenebilir
29 Donér ve alici arasinda boyut uyumu énemli bir
degerlendirme konusu olup biyik greft, dondéri
riske ederken; kiicik greft alicida greft yetmezligi
veya small for size sendromu (SFSS) olusturarak risk
yaratabilir [1:%13:15.201,
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Kilit Noktalar * Dogru
Karar
Kapsamli Multidisipliner
L Yaklasim )
Dogru, Etkili ve Uygun iletisim
Koruyucu ve Onleyici Stratejiler
[ Erken Teshis ve Tedavi ] * Dogru
Zaman

< e Dogru
Doktorlar Altyapi Hasta
Bilgi Protokol
Deneyim Kilavuz
Hizmet ekibi Giivenlik
Politikalar Kalite
Onlemek Sz
Tahmin etmek Beklems
e Fikir birligi
Uygulamak Hareket
Sonug e Dogru
Tedavi
)

Resim 5. Perioperatif OKT’da anahtar noktalar.

Bu cerrahi komlikasyonlara ek olarak cok cesitli
enfeksiydz komplikasyonlar da goz 6niinde bulundu-
rulmalidir ve bu komplikasyonlar Tablo 12’de 6zet-
lenmistir 52,

Agn

Enhanced recovery after surgery (ERAS) protokolle-
rinde rejyonel anestetik teknikler yaygin olmasina
ragmen; OKT hastalarindaki perioperatif koaglilopa-
tiler noroaksiyel tekniklerin uygulamasini zorlastir-
maktadir. Cerrahi insizyondan dnce subkostal trans-
vers abdominal plane (TAP) blok uygulanan hastala-
rin postoperatif analjezik madde tiketiminde anlam-
I diislis olusturdugu gosterilmistir. Multimodal anes-
tezi, hasta kontrolll analjezi ve anksiyolitiklerin kulla-
nimi uygundur 31, ERAS protokoliinde ketamin, klo-
nidin, tylenol, NSAID gibi analjezik secenekler kulla-
nilarak fazla opioid terapisinden kacinip, bu ilaglarin
yan etkilerini azaltmaya calisiimalidir 2.,

SONUGC

SDKH’da altin standart tedavi OKT'dir. Sirotik hasta
patofizyolojisinin iyi anlasiimasi dogru kararlarin alin-
masinda énemlidir. Bu hastalarda peroperatif donem-
de multidisipliner yaklasim ve optimizasyon sarttir.
Anestezi yonetiminde hizli dalgalanan fizyolojiye,
hemodinamiye, metabolik ve koagllasyon durumu-
na odaklaniimalidir. OKT’da multisistemik yaklasim,
hastayi iyi yonetme becerisi, hizli, etkili ve dogru ile-
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tisim, koruyucu ve onleyici stratejilerin uygulanmasi
en 6nemli basamaklardir (Resim 5).
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ABSTRACT

Objective: We aimed to evaluate the relationship between preoperative American Society of
Anesthesiology and Modlified Charlson Comorbidty Index scores and postoperative survival
in geriatric patients who had undergone thoracic surgery.

Methods: A total of 109 patients aged 65 years and above who had undergone thoracic
surgery under elective conditions were included in this retrospective study.

Results: Patients who died within the first postoperative two years had higher American
Society of Anesthesiology Ill-IV scores (p=0.03), higher Modified Charlson Comorbidty Index
scores (p=0.04), and lower hemoglobin and hematocrit values (p=0.02 and p=0.005,
respectively). We found that Modified Charlson Comorbidty Index was significantly effective
in predicting two-year mortality among geriatric patients (AUC = 0.648, 95% Cl: 0.516-0.780,
p=0.02). In the ROC analysis, the best predictive cut-off value for Modified Charlson
Comorbidty Index was found to be 7 (sensitivity: 79.7%, and specificity: 44.4%).

Conclusion: The cautious choice of patients for the medical procedure has contributed to the
improvement in mortality rates after some time, and with refinements in preoperative
testing meticulous patient selection should be maintained.

Keywords: elderly, thoracic surgery, mortality
(074

Amag: Torasik cerrahi gegirmis geriyatrik hastalarin preoperatif American Society of
Anesthesiology ve Modified Charlson Comorbidty Index skorlari ile postoperatif sagkalim
arasindaki iliskiyi degerlendirmeyi amagladik.

Yontem: Bu retrospektif ¢calismaya elektif kosullarda gédiis cerrahisi gegirmis 65 yas ve lzeri
109 hasta dahil edildi.

Bulgular: ilk iki yil icinde élen hastalarin daha yiiksek American Society of Anesthesiology
1I-1V skorlari (p=0.03), daha yiiksek Modified Charlson Comorbidty Index skorlari (p=0.04) ve
daha diisiik hemoglobin ve hematokrit degerleri (sirasiyla p=0.02 ve p=0.005) vardi.
Geriyatrik hastalar arasinda Modified Charlson Comorbidty Index skorlarinin iki yillik morta-
liteyi 6ngérmede anlamli derecede etkili oldugunu bulduk (AUC=0.648,% 95 Cl: 0.516-0.780,
p=0.02). ROC analizinde, Modlified Charlson Comorbidty Index igin en iyi kestirim degeri 7
olarak bulundu (duyarlilik:%79.7, 6zglilliik:%44.4).

Tartisma: Cerrahi prosediir i¢in hastalarin dikkatli se¢imi, ileride mortalitede iyilesmeye kat-
kida bulunabilir. Preoperatif testlerdeki iyilestirmeler ile ayrintili hasta secimi yapilmaya
devam edilmelidir.

Anahtar kelimeler: yasl hasta, g6gs cerrahisi, 6lim hizi
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INTRODUCTION

Surgery of the lungs and other intrathoracic structu-
res and anesthesia applications are complicated
procedures in both developed and developing count-
ries 1. Perioperative follow up of geriatric patients
who underwent thoracic surgery is common among
surgeons, anesthesiologists, and chest and intensive
care physicians. Anesthesia for intrathoracic surgery
in geriatric patients should maintain physiological
stability, reduce surgical trauma to the lungs, and
provide postoperative analgesia 2.

The American Society of Anesthesiologists (ASA) classi-
fication is an evaluation system that classifies operation
risk preoperatively and is considered useful for deter-
mining the appropriate anesthetic approach, especially
the monitoring methods. Indices such as the Charlson
comorbidity index (CCl) and the Charlson age corrected
comorbidity index (CACI) are used to determine comor-
bidity in surgical or internal problems ..

In intrathoracic procedures, there are problems rela-
ted to the position, thoracotomy, and existing patho-
logy in addition to the risks of a major operation. The
factors that characterize thoracic anesthesia are the
general condition of the patient, associated anoma-
lies, protection of the healthy lung from secretion
and blood, and lung collapse. One-lung ventilation
(OLV) is the oxygenation of the blood and the elimi-
nation of CO, from the blood by venting only one
lung. OLV is the most important anesthetic applicati-
on during thoracic surgery .. While perfusion conti-
nues in the collapsed lung during OLV, lack of venti-
lation causes right-to-left intrapulmonary shunt.
With the mixing of nonoxygenated blood from the
collapsed lung with oxygenated blood from the ven-
tilated dependent lung, the alveolar-arterial oxygen
gradient increases, and hypoxemia may develop .

In recent years, there has been an increase in the
geriatric patient population in parallel with the pre-
ventive and therapeutic developments in the field of
health. With this change in population and the
advancements in the use of anesthesia, surgery has
become applicable to a more diverse disease type
and an increasing number of patient populations [,
It is predicted that approximately half of the popula-
tion over 65 years of age in Western countries will
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require surgical intervention during their lifetime ..

The Goldman criteria are used to determine the ele-
vated risk for elective surgery. Today, some studies
have reflected that the 90-day mortality is much
higher than the 30-day mortality ®. Functional sta-
tus, physiologic age (not chronologic), and frailty
have also been found to have a close relationship
with the operative risk . The ASA classification is
widely used in anesthesia practice to evaluate the
preoperative physical condition of patients with a
wide range of diseases. Multimorbidity is common in
patients aged 65 years and above %, There is also an
increase in surgery among ASA IlI-IV group of pati-
ents, which isassociated with the increasing geriatric
patient population with multiple morbidities. Indices
such as CCl and CACI are used to determine comor-
bidity in surgical or internal problems 4,

This retrospective study aimed to evaluate the rela-
tionship between postoperative survival and preo-
perative ASA and mCCl scores of geriatric patients
who had undergone thoracic surgery.

MATERIALS and METHODS

We examined the hospital records of patients over
65 years who have undergone thoracic surgery
under elective conditions in our hospital between
January 2015 and May 2019 retrospectively. Patients
in the geriatric age group who were operated under
elective conditions in the thoracic surgery operating
room were included in the study. The study was app-
roved by the ethics committee of the hospital (deci-
sion number: 2018/514/144/1; Date: 26.12.2018).
Patients who died within 24 hours postoperation,
patients considered “in-operable” during the surgery
or the surgery was terminated for any reason, and
patients who developed surgical complications such
as vascular injury, serious organ damage, or life thre-
atening reactions due to anesthesia were excluded
from the study. Patients with concomitant complica-
tions, emergency surgery patients, and pediatric
patients were also excluded from the study.

One hundred and nine patients over 65 years who
had undergone thoracic surgery were included in
this study, which was designed as a retrospective
study. Age, gender, weight, height, BMI, postoperati-
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ve survival, surgical method, comorbidity, ASA score,
mCCl score, mCCl survival prediction percentage, ope-
ration time, double-lumen tube length and side, and
the patients’ position were recorded. Furthermore,
the need for a central venous catheter, the amount of
bleeding, the amount and type of fluid used, the need
for blood transfusion, the length of stay in the intensi-
ve care unit, the length of hospital stay, complications,
preoperative hemogram and biochemistry values, and
postoperative hemogram and biochemistry values
were recorded. After the study was approved by the
ethics committee, the surgical records were checked
by the assistant investigators. All patients who were
65 years or older and had undergone elective thoracic
surgery were included in the study, while patients
who were under 64 years andthose who had emer-
gency surgery were excluded.

The collected data were analyzed with the Statistical
Package for the Social Sciences (IBM®) version 23.
The variables were characterized using mean, maxi-
mum and minimum values, and percentages. Normal
distributions were reported as mean = SD, while
Student’s t-test was used for comparisons between
groups. Pearson’s chi-square test was used to analy-
ze the quantitative variables; however, if the group
wassmall, Fisher’sexacttest wasused. Nonparametric
continuous variables were recorded as median and

spatial distribution and compared using Mann—
Whitney U tests. A value of p < 0.05 was considered
statistically significant.

The reliability of the calculated preoperative mCCl in
predicting Exin2y was examined with the ROC cur-
ves, and the areas under the curve (AUCs) were
evaluated. The patients were divided into two gro-
ups according to the threshold score value determi-
ned by ROC for mCCl, and a comparison was made.
For themultivariate analysis, only statistically signifi-
cant variables (Ex in 2 year-Ex in 2 year) in the first
two years in the univariate analysis were evaluated
to determine the independent risk factors.

RESULTS

Preoperative, perioperative, and postoperative data
of the patients included in the study are shown in
Table 1,2. In the first two years postoperation, 18 of
the patients died. Patients who died in the first two
years had higher ASA III-IV scores (p=0.03), higher
mCCI scores (p=0.04), lower hemoglobin and hema-
tocrit values (p=0.02 and p=0.005, respectively), and
higher postoperative urea level than those who did
not die (p=0.03). Regarding the remaining variables,
there was no statistically significant difference bet-
ween the patients that died within the first two

Table 1. Preoperative demographic and clinical findings of the patients and their distrubition in terms of patients with-

hout mortality in the first 2 posterative years.

Variables Total Exin2y (+) Exin2y (-) p value
Preoperative (n=107) (n=18) (n=89)
Age, yeartSD Male 70.4+4.7 70.11£5.0 70.4+4.7 0.747
Gender, n (%) Female 83 (77.6%) 12 (66.7%) 71 (79.8%) 0.224
ASA I-I1 24 (22.4%) 6 (33.3%) 18 (20.2%)
ASA score, n (%) ASA lI-IV 28 (26.2%) 1 (5.6%) 27 (30.3%) 0.037
79 (73.8%) 17 (94.4%) 62 (69.7%)
mCCl score, n£SD 5.57+2.26 6.55+2.14 5.37+2.24 0.045
mCCl percentage, n (%) 0-21% 69 (64.5%) 15 (83.3%) 54 (60.7%) 0.104
>50 38 35.5%) 3 (16.7%) 35 (39.3%)
BMI, n£SD 25.8+1.5 0.138
Comorbidity, n (%) Yes 85 (79.4%) 15 (83.3%) 70 (78.7%) 0.654
No 22 (20.6%) 3 (16.7%) 19 (21.3%)
Preop Hg, n+SD 12.5+1.4 11.9+1.6 12.7+1.3 0.020
Preop Hct, n+SD 37.614.2 35.4+4.7 38.0+£3.9 0.005
Preop PLT, ntSD 262.1+104.9 271.3191.0 260.2+107.8 0.393
Preop WBC, n£SD 8.413.6 8.1+1.9 8.5+3.8 0.594
Preop Urea, n£SD 38.6+13.2 42.3+17.8 37.8£12.0 0.421
Preop Cre, ntSD 0.88+0.29 0.99+0.48 0.86+0.23 0.997
Preop ALT, n£SD 20.3£11.9 20.6+8.9 20.3+12.5 0.568
Preop AST, n+SD 22.0+11.1 19.7+9.2 22.5+11.5 0.211
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Table 2. Peroperative and postoperative demographic and clinical findings of the patients and their distrubition in terms

of patients withhout mortality in the first 2 posterative years.

Variables Total Exin2y (+) Exin2y (-) p value
Intraoperative/postoperative (n=107) (n=18) (n=89)
Operation type, n (%) Open 66 (61.7%) 8 (44.4%) 58 (65.2%) 0.099
Closed 41 (38.3%) 10 (55.6%) 31 (34.8%)
Operation mode, n (%) Anatomic resec. 65 (60.7%) 9 (50.0%) 56 (62.9%) 0.259
Nonanatomic resec 26 (24.3%) 5(27.8%) 21 (23.6%)
Other 16 (15.0%) 4 (22.2%) 12 (13.5%)
Operation time, mintSD 167.61£42.8 158.0+40.4 169.6+43.3 0.249
Amount of bleeding, ml+SD 449.0+401.3 569.4+692.8 0.906
Crystalloid, mI+SD 2273.8+565.2 2194.4+667.2 2289.8+545.2 0.674
Colloid, mI+SD 488.8+125.0 500.0+0.0 478.5+132.9 0.689
Blood transfusion, n (%) Yes 29 (26.2%) 6 (33.3%) 23 (25.8%) 0.514
No 79 (73.8%) 12 (66.7%) 66 (74.2%)
Complication, n (%) Yes 24 (22.4%) 4 (22.2%) 20 (22.5%) 0.982
No 83 (77.6%) 14 (77.8%) 69 (77.5%)
Postop Hg, n+SD 11.5¢1.4 11.2+1.3 11.5¢1.4 0.233
Postop Hct, ntSD 34.5+4.2 33.843.8 34.614.3 0.332
Postop PLT, n£SD 280.2+130.3 263.6+111.0 283.5+134.2 0.635
Postop WBC, n+SD 11.2+4.2 12.2+5.5 11.0+4.0 0.745
Postop Urea, ntSD 41.2+18.4 47.6118.2 39.91+18.3 0.034
Postop Creatinine, n£SD 0.89+0.34 1.01+0.52 0.86+0.29 0.787
Postop ALT, n£SD 27.5%£25.2 29.5%£34.2 27.1423.2 0.346
Postop AST, ntSD 34.8427.1 34.8128.5 34.8427.0 0.602
ICU admission, n (%) 79 (73.8%) 15 (83.3%) 64 (71.9%) 0.315
ICU stay, day+SD 2.712.2 3.61£3.2 2.5+1.9 0.325
LOS, day+SD 8.314.4 8.0+3.4 8.414.6 0.997

years postoperation and those who did not.

When we compared the relationship between mCCl
and death in the first two years postoperation, toget-
her with ROC analysis, we found that mCCl was sig-
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Figure 1. ROC analysis of mCCl in mortality.
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nificantly effective in predicting two-year mortality
among the geriatric patients (AUC = 0.648, 95% Cl:
0.516-0.780, p = 0.02; Figure 1). In the ROC analy-
sis, the best predictive cutoff value for mCCl was
found to be 7(sensitivity: 79.7%, specificity: 44.4%).
Using this cutoff value for mCCl, the patients were
divided into two groups: the high mCCI group (>7,
n=26) and low mCCl group (<7, n=81). Patients with
high mCCl had higher mortality in the first two
years than those with low mCCl (69.2% vs. 12.3%,
p=0.02). The analysis revealed that those with high
ASA scores (p<0.0001) and those with comorbiditi-
es (p=0.01) were more in the high mCCl group, and
this was found to be statistically significant (Table 3,
4). There was no significant difference between the
high mCCI and low mCCI groups in terms of other
variables.

The multivariate analysis was performed using pati-
ents with high mCCl scores (>7) that were found to
significantly affect mortality to determine the inde-
pendent variables that affected mortality in the first
two years (Table 1, 2). An mCCl score above 7
(p=0.02) was the only independent variable that
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Table 3. Categorization of patients according to mCCl cutoff value determined by ROC and comparison between these

groups in Preoperative period.

Variables mCCI<7 mCCI>7 p value

Preoperative (n=81) (n=26)

Age, yeartSD 70.1+4.3 71.0+6.0 1.000

Gender, n (%) Male 66 (81.5%) 17 (65.4%) 0.087
Female 15 (18.5%) 9 (34.6%)

ASA score, n (%) ASA I-1I 28 (34.6%) 0 (0%) <0.0001
ASA III-IV 53 (65.4%) 26 (100.0%)

BMI, n£SD 25.9+1.5 25.4+1.3 0.155

Comorbidity, n (%) Yes 60 (74.1%) 25 (96.2%) 0.013
No 21 (25.9%) 1(3.8%)

Preop Hg, n£SD 12.5+1.3 12.74£1.6 0.601

Preop Hct, nxSD 37.5£4.0 37.84.7 0.813

Preop PLT, n+SD 270.5+£112.1 235.8+74.2 0.151

Preop WBC, n+SD 8.613.6 7.743.3 0.092

Preop Urea, n£SD 38.6113.6 38.5+12.0 0.591

Preop Creatinine, n+SD 0.8940.27 0.8510.34 0.225

Preop ALT, ntSD 19.648.7 22.6+18.8 0.655

Preop AST, n£SD 20.917.8 25.6x17.7 0.332

Table 4. Categorization of patients according to mCCl cutoff value determined by ROC and comparison between these

groups in Intraoperative/postoperative period.

Variables mCCI<7 mCCI>7 p value
Intraoperative/postoperative (n=81) (n=26)
Operation type, n (%) Open 49 (60.5%) 17 (65.4%) 0.655
Closed 32 (39.5%) 9 (34.6%)
Operation mode, n (%) Anatomic resec. 50 (61.7%) 15 (57.7%) 0.926
Nonanatomic resec 19 (23.5%) 7 (26.9%)
Other 12 (14.8%) 4 (15.4%)
Operation time, mintSD 165.6+43.4 173.8+41.3 0.404
Amount of bleeding, ml+SD 433.3+339.2 498.0+558.1 0.881
Crystalloid, mI+SD 2225.94594.3 2423.0+440.8 0.089
Colloid, ml+SD 463.6178.9 600.0+223.6 0.208
Blood transfusion, n (%) Yes 22 (27.2%) 7 (26.9%) 0.981
No 59 (72.8%) 19 (73.1%)
Complication, n (%) Yes 21 (25.9%) 3(11.5%) 0.126
No 60 (74.1%) 23 (88.5%)
Postop Hg, ntSD 11.4+1.4 11.7+1.6 0.450
Postop Hct, n+SD 34.314.3 35.21+4.2 0.463
Postop PLT, ntSD 289.4+122.7 251.4+150.7 0.033
Postop WBC, nxSD 11.1+4.1 11.3+4.8 0.856
Postop Urea, n+SD 41.940.0 39.1+£12.3 1.000
Postop Creatinine, n£SD 0.9040.35 0.86+0.33 0.492
Postop ALT, n£SD 25.7+21.7 33.1+34.0 0.588
Postop AST, n£SD 33.5+25.7 38.9+31.4 0.705
ICU admission, n (%) 58 (71.6%) 21 (80.8%) 0.355
ICU stay, day+SD 2.7+2.3 2.612.0 0.797
LOS, day+SD 8.3+4.0 8.315.5 0.622
Deaths witihin Postoperative 2 years, n (%) 10 (12.3%) 18 (69.2%) 0.029
affected mortality and was thus found to be a risk DISCUSSION

factor (Table 5). The fact that ASA was IlI-IV showed
a near-significant trend toward affecting mortality
(p=0.07).

This study attempted to identify two different sco-
ring systems and other factors affecting survival in
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Tablo 5. Multivariate Logistic Regression Analysis for Postoperative Mortality in two years*.

Multivariate analysis-1

Multivariate analysis-1

Variables Odds ratio 95% ClI p value Odds ratio 95% ClI p value
PreopHg 1.662 0.518-5.392 1.662 0.518-5.392 0.392
PreopHtc 0.745 0.496-1.119 0.745 0.496-1.119 0.157
PostopUrea 1.014 0.988-1.041 1.014 0.988-1.041 0.290
ASA IlI-IV 6.547 0.808-53.037 6.547 0.808-53.037 0.07
mCCI>7 - - - - -

* For multivariate analysis, mCCl> 7 was used with the independent variables determined to affect the development of mortality
in Table 1. In Multivariate analysis-1, independent variables affecting mortality and ASA were analyzed together, while in
Multivariate analysis-2, mCCl was used with independent variables affecting mortality.

geriatric patients who had undergone thoracic sur-
gery. High ASA and mCCl scores, low hemogram
values, and high postoperative renal function mar-
kers were determined as poor prognostic factors.
There was no significant difference in prognosis with
other variables. ASA scoring system is a risk classifi-
cation based on the presence and severity of comor-
bidities and is used to determine the perioperative
risk of a procedure ", Various studies have stated
that the ASA score may affect mortality in geriatric
patients. Mortality has been found to be higher in
geriatric patients with high ASA scores such as ASA
-1V [**. This is consistent with our study, as ASA
score was found to be higher in patients who died.
According to Cook and Rooke, limited physiological
reserve in geriatric patients may cause an increased
risk of complications and mortality after surgical
operation 4. Geriatric patients represent a signifi-
cant portion of the population undergoing surgery,
and this patient population is increasing. Since geri-
atric patients have a high prevalence of comorbidity
and perioperative complication rate, careful preope-
rative evaluation should be performed 1%, In
European countries, mortality from lung cancer is
more common in women than mortality from breast
cancer ¢, The average age of patients who applied
to clinics for lung cancer was found to be 71 years,
and lung cancer is the leading cause of cancer-
related death in elderly patients 7,

CCl is the most widely used method for predicting
comorbidity and mortality in patients 18, It was
developed to determine the risk of mortality and has
been used by different clinics . Infante et al. %, in
their retrospective study among 163 patients who
underwent thoracic surgery, stated that age-added
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CCl score was the only independent prognostic fac-
tor in determining mortality. Nakada et al. 2! found
a significant relationship between the postoperative
complication rate and high CCl score in patients who
underwent thoracoscopic lobectomy. In our study, a
high mCCl score was also significant as a poor prog-
nostic criterion for demonstrating mortality. Also,
when the relationship between mCCl and death in
the first two years postoperation was analyzed
together with ROC analysis, we found that mCCl was
significantly effective in predicting two-year morta-
lity (AUC=0.648, 95% Cl: 0.516-0.780, p=0.02). In the
ROC analysis, the best predictive cutoff value for
mCCl was found to be 7 (sensitivity: 79.7%, specifi-
city: 44.4%).

When patients were divided into two groups using
the mCClI cutoff value—the high mCCI group and the
low mCCI group—patients with high mCCl had more
mortality in the first two years than those with low
mCCl (69.2% vs 12.3%, p=0.02). Those with high ASA
scores (p<0.0001) and those with comorbidity
(p=0.01) were found to be more in the high mCCl
group, and this was statistically significant.

Multivariate analysis was performed using patients
with high mCCI (>7) foundto significantly affect mor-
tality todetermine the independent variables that
affect the mortality rate in the first two years, mCCl
score above seven (p=0.02) was found to be the only
independent risk factor affecting mortality (Table 5).
The fact that ASA is llI-IV showed a near-significant
trend toward affecting mortality (p=0.07). These
findings also support our above conclusion.

Several other factors may have effects on mortality
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among elder patients who had undergone thoracic
surgery 22, Eguchi et al. ?¥ conducted a retrospective
study of early-stage NSCLC (non-small cell lung can-
cer) patients who underwent lung resection to equ-
ate cancer-related mortality to non-cancer-related
mortality in the context of increasing age. Tanner et
al. @ ysed the SEER and NLST datasets to look at the
results of elderly patients with minor morbidities
who took part in a screening experiment. According
to this report, patients with severe comorbidities can
see a lower gain from screening. Haruki et al. ®used
a Simplified Comorbidity Score to estimate postope-
rative morbidity and prognosis in a retrospective
analysis. Patients with higher Simplified Comorbidity
Scores have more postoperative problems, accor-
ding to the researchers. Jung et al. ?*! observed that
acute respiratory distress syndrome and delirium
were independent risk factors for in-hospital morta-
lity in a systematic study of patients admitted to the
ICU following initial discharge from major lung sur-

gery.
CONCLUSION

High ASA and mCCl scores, low hemogram values,
and high postoperative renal function markers were
determined as poor prognostic factors. In our study,
preoperative hemoglobin and hematocrit values
were found to be lower in patients who died and
were statistically significant. This result can be evalu-
ated as a new factor affecting mortality. Thoracic
anesthesiologists must consider the high periopera-
tive danger, which is dependent on age-related
physiological changes and the presence of comorbi-
dities.
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Amag: Kronik tromboembolik pulmoner hipertansiyon pulmoner vaskiiler yatakta meydana
gelen obstriiksiyonlara bagl gelisen kronik progresif bir hastaliktir. PEA ise; pulmoner arter-
deki tromboembolik materyalin etkilenen damar yapilarindan eksize edilerek yapildigi kronik
tromboembolik pulmoner hipertansiyon tanimlanmis cerrahi yontemidir. Amacimiz merkezi-
mizde gergeklestirilen PEA ameliyatlarindaki anestezi yénetimini ve komplikasyonlar karsisin-
daki yaklasimlarimizi paylasmaktir.

Yéntem: 2017-2020 Haziran aylari icerisinde yapilan 200 tane PEA olgusunun verileri retros-
pektif olarak incelendi. Hastalarin demografik verileri, preopretif solunum fonksiyon testleri,
kardiyak kateterizasyon bulgulari, peroperatif kardiyak output éi¢iim degerleri, aortik kros
klemp stireleri, ekstiibasyon siireleri, yogun bakim kalis siireleri, hastane yatis siireleri ve
gelisen komplikasyonlar kaydedildi.

Bulgular: Hasta yaslarinin ortalama dederi 50.8, kadin/erkek orani ise 108/92°dir. Hastalarin
indliksiyon sonrasi yapilan termodiliisyon él¢iimlerinde KO, PVR ve mPAP ortalama degerleri
sirasiyla 4.4 I/min, 594 dyn/s/cm?®, 40 mmHg olarak saptanmstir. Sternum kapatildiktan
sonra yapilan élgimler ise yine ayni sirayla 6 I/min, 241 dyn/s/cm™ ve 28 mmHg olarak belir-
tilmistir. Hastalarin yogun bakim yatis siiresi 4 giindiir. Hasta grubumuzda %21 oraninda
rezidiiel pulmoner hipertansiyon, %10 oraninda reperfiizyon pulmoner 6dem ve %4 oraninda
ise pulmoner kanama olmustur.

Sonug: PEA cerrahisinde diinyada deneyimli merkez sayisi olduk¢a azdir. PEA cerrahisi anes-
tezi yénetimi ve komplikasyonlarinin tedavisi oldukga zordur. Bu nedenle PEA cerrahisi dene-
yimli merkezlerde uygulanmalidir.

Anahtar kelimeler: acik kalp cerrahisi, kronik tromboembolik pulmoner hipertansiyon, pul-
moner endarterektomi

ABSTRACT

Objective: Chronic thromboembolic pulmonary hypertension is a chronic progressive disease
developing obstruction ocurring in pulmonary vascular bed. Pulmonary endarterectomy is
the surgical procedure described in the management of chronic pulmonary hypertension
which excises, and removes the obstructing thromboembolic material from the affected
vascular structures. Our aim is to share our approaches to the management of anesthesia
and complications in pulomanry endarterectomy operations performed in our center.
Methods: The data of 200 PEA cases conducted in June 2017-2020 were retrospectively analyzed.
The demographic data of the patients, preoperative pulmonary function tests, cardiac
catheterization findings, peroperative cardiac output measurement values, aortic cross clamp,
extubation, intensive care unit, and hospital stay times and complications were recorded.
Results: Average age of the patients’ ages was 50.8 years, and female/male ratio was
108/92. In the thermodilution measurements of the patients after induction, mean values of
CO, PVR and mPAP were determined as 4.4 I/min, 594 dyn/s/cm™, 40 mmHg, respectively.
The corresponding measurements made after the sternal closure were stated as 6 |/min, 241
dyn/s/cm* and 28 mmHg, respectively. The patients were hospitalized in the intensive care
unit for 4 days. In our patient group residual pulmonary hypertension occurred in 21%,
reperfusion pulmonary edema in 10% and pulmonary bleeding in 4% of the cases.
Conclusion: Only a very few centers in the world are experienced in PEA surgery. Anesthesia
management and treatment of the complications of PEA surgery are quite difficult.
Therefore, PEA surgery shl be performed in experienced centers.

Keywords: open heart surgery, chronic thromboembolic pulmonary hypertension, pulmonary
endarterectomy
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GiRiS

Kronik tromboembolik pulmoner hipertansiyon
(KTEPH) pulmoner vaskiiler yatakta meydana gelen
obstriiksiyonlara bagl gelisen kronik progresif bir has-
taliktir. Pulmoner hipertansiyon nedenleri arasinda
cerrahi tedavi ile dizeltilebilen tek patolojidir *-3!,

Pulmoner endarterektomi (PEA) ise; pulmoner arter-
deki tromboembolik materyalin etkilenen damar
yapilarindan eksize edilerek yapildigi KTEPH in tanim-
lanmis cerrahi yontemidir 23,

KTEPH olgularindaki hastalar, degisen derecelerde
sag ventrikil yetmezligi, paradoksal interventrikiler
septum hareketi, trikispit yetmezligi, hepatik konjes-
yon ve disik kardiyak indeks degerleri ne sahip ola-
bilirler . Kardiyopulmoner baypas (KPB) sirasinda
gerceklestirilen derin hipotermi, total sirkilatuar
arrest (TSA), peroperatif donemde gelisebilecek rezi-
duel pulmoner hipertansiyon, pulmoner kanama ve
reperflizyona bagl pulmoner 6dem gibi klinik durum-
lar g6z 6niine alindiginda PEA cerrahisinde anestezi
yonetimi hemodinamik stabilitenin ve peroperatif
gaz degisiminin optimum dizeylerde saglanmasi agI-
sindan oldukga zordur.

Bu galismadaki amacimiz, merkezimizde gergeklestiri-
len PEA ameliyatlarindaki anestezi ydnetimini ve komp-
likasyonlar karsisindaki yaklasimlarimizi paylagsmaktir.

GEREC ve YONTEM

Hastanemizde etik kurul komitesi tarafindan
2021/1/403 No.lu etik kurul onay! alindiktan sonra
2017-2020 haziran aylari igerisinde yapilan toplam
200 tane PEA olgusunun verileri retrospektif olarak
incelendi. Veriler hasta kayitlarindan elde edildi.
Hastalarin demografik verileri, preoperatif solunum
fonksiyon testleri (SFT), kardiyak kateterizasyon bulgu-
lari, peroperatif kardiyak output (KO) 6lgim degerleri,
aortik kros klemp sureleri (AKK), KPB stireleri, eksti-
basyon sireleri, yogun bakim kalis slireleri, hastane
yatis siireleri ve gelisen komplikasyonlar kaydedildi.

Anestezik Prosediir
Preoperatif dénem:
PEA cerrahisi icin segilen hasta grubu; cerrahi olarak
ulasilabilecek yerlesimde olan ve pulmoner vaskiler
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rezistans (PVR) artisi ile sonuglanan, bununla birlikte
sekonder bir vaskilopatisi bulunmayan kronik pul-
moner tromboembolik patolojisi olan hastalardi.

Preoperatif donemde, hastalarda major organ dis-
fonksiyonun olmamasi, ventilasyon/perfiizyon sintig-
rafileri, kan testleri (hemogram, biyokimya, koagi-
lasyon testleri, BNP), pulmoner fonksiyon testleri,
oda havasindaki kan gazi degerleri, EKG, transozefa-
gial ekokardiyografi (TOE), koroner anjiyografi, abdo-
minal USG, torasik BT, alt ekstremite vendz dopler
USG, karotis ve vertebral arter dopler USG, 6 dakika
ylirime testi ve kardiyak kateterizasyon bulgular
degerlendirildi.

Cerrahiden 6nce taze donmus plazma (TDP), eritrosit
stspansiyonu (ES) ve trombosit stispansiyonu (PS)
hazirhgi yapildi.

KTEPH olgularinda oksijenasyon rezervleri kisitli
oldugu icin, hastalara premedikasyon uygulanmadi.

intraoperatif dénem:

Supin pozisyonda yatan hastaya 5 derivasyonlu EKG,
pulse oksimetre, radyal ya da brakiyal arterden inva-
ziv basing 6l¢iim, idrar output monitdrizasyonu ve
serebral oksimetre (NIRS) (INVOSTM, Somanetics/
Covidien, Boulder, CO, U.S.A) monitorize edildikten
sonra bazal degerleri kaydedildi. Tim hastalara hasta
altiisiticisi kullanildi. Viicut 1st ménitorizasyonu 6ze-
fajial probla saglandi.

Anestezi indiksiyonu fentanyl 3 mcg/kg, midazolam
0.08 mg/kg, propofol 0,5-1 mcg/kg ve rokuronium
0.08 mg/kg ile kontrollii olarak saglandi. Anestezi
idamesinde fentanyl 0,5-1 mcg/kg, midazolam 0.05
mg/kg, rocuronium 0.04 mg/kg dozlarinda aralkli
intravendz bolus olarak devam edilirken inhaler ajan
tercih edilecekse sevoflurane %0,5-%1.2 kullanildi.
indiiksiyon sonrasi endotrakeal entiibasyonda 7,5-8
French (BICAKCILAR istanbul, Tiirkiye) tiip yerlestiril-
di. Mekanik ventilasyon degerleri: FiO, %100, tidal
volume (TV):6-8 ml/kg, solunum sayisi (f) 12-14/ dk,
ekspirasyon sonrasi pozitif basing (PEEP) 6 cmH,O
olarak ayarlandi. Entlibasyon sonrasi bakilan kan gazi
érneklerinde oksijenasyonuna goére FiO, degeri
%70-100 arasl yine ayarlanmistir. Entlibasyon sonrasi
hastaya TOE probu yerlestirildi. Hastalara indiiksiyon
sonrasl 20 ppm inhale nitrik oksid (iNO) baslandi.
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Sag internal juguler venden 8,5 F santral ven6z kate-
ter (8.5 F venoz kateter Arrow International, USA)
Seldinger yontemi ile takildi. Daha sonrasinda pul-
moner arter kateterizasyonu (ARROW 7.5 Fr 5 Lumen
HANDS-OFF Infusion Port Thermodilution Catheter,
International) uygulandi. Kardiyak output (KO) hemo-
dilisyon teknigi kullanilarak, mean pulmoner arter
basing (mPAB), Pulmoner kapiller oklizyon basing
(PKOB), kardiyak indeks (KI), pulmoner vaskiler
rezistans (PVR), sistemik vaskiiler rezistans (SVR)
Olciimleri yapilarak kaydedildi.

Tum hastalara femoral arter kateterizasyonu yapildi.
Hematokrit degeri > 35 olan hastalardan 1 Gnite oto-
log kan alindi.

Sternotomi yapilip KPB igin kanule edilen hastalara
kanulasyon 6ncesi 300-400 iti/kg heparin uygulandi.
Etkinlestirilmis pihtilasma zamani (ACT) diizeyi >400
oldugunda KPB baslatildi. Hastalar 20°C dereceye
sogutuldu. KPB icin tercih edilen priming solusyo-
nunda kolloid kullanildi. Sogutulma siireci tamamla-
nan hastalara antegrad kardiyopleji kanili konuldu.
ilk kardiyopleji verilip kardiyak arrest saglandiktan
sonra total sirkiilatuar arrest (TSA) gegcildi. ilk (sag)
tarafin PEA islemine baslandi. Bu donem 6ncesi has-
talara serebral koruma igin 500 mg pentotal, 1 gr
metilprednizolon, 40 mg famotidin, 100 cc %5’lik
mannitol ve NaHCO, uyguland. ilk taraf PEA tamam-
laninca diger tarafa ayni islem uygulandi. TSA arala-
rinda ve perflizyon sonlandirildiginda hastalara rutin
olarak bronkoskopi uygulanmistir. TSA siresinde,
cerrahi ekibe her 10 dk. i¢in silire hatirlatildi. Ayrica
hastalarin NIRS degerlerinin %30’un altinda olmasi
ve/veya giris degerine gore >%20’dan fazla disme
olmasinda TSA sonlandirildi.

PEA islemi bittikten sonra hastalar KPB ile isitiimaya
baslandi. Hastalar isitilirken 35°C’ye kadar ventilas-
yon ayarlari FiO, %30, tidal volume (TV): 4 ml/kg,
solunum sayisi (f) 12-14/dk., PEEP 6 cmH,0O seklinde
ayarlandi. 35°C sonrasi indiksiyon ayarlarina geri
donildi. Kros klemp acildiktan sonra hasta isinirken
akcigerler aspire edildi. Kan gazi kontroli ile hemodi-
namik stabilite saglanmis hastalarda KPB sonlandiril-
di. Heparin nétralizasyonu igin protamin uygulandi.
Hemostaz saglanip sternum kapatildiktan sonra tek-
rar termodillisyon 6lglimleri uygulandi.

Postoperatif dénem:

Hastalar iNO esliginde yogun bakim lnitesine gonde-
rildi. Yogun bakim Unitesinde genis monitorizasyon
altinda (EKG, invaziv basing sistemik basing, pulmo-
ner basing, idrar output, CVP, i1si monitdrizasyonu)
hastalar postoperatif 24 saat boyunca uyutuldu.
Hastalara ekstiibasyon dncesi bronkoskopi ile kana-
ma kontroll yapilmistir. Postoperatif 1. glin sonrasi
hemodinamisi stabil ve kangazi 6rneklemesi normal
olan hastalar ekstiibe edildi.

Cerrahi Prosediir

Hastalara median sternotomi uygulandi. Perikard
acilip bikaval kanilasyon saglandiktan sonra anteg-
rad kardiyopleji kantlu yerlestirildi. KPB’ta sogutulan
hastalarin ana pulmoner arterleri igerisine vent
kandlleri yerlestirildi. Sogutma islemi sonrasi kardi-
yopleji ile arrest edilen kalpte sag pulmoner arteriyo-
tomi ve endarterektomi baslatildi. Daha kansiz bir
alan saglanmasi icin TSA girildi. Sag pulmoner endar-
terektomi bitirilince KPB destegi yine baslatildi.
Yapilan sag pulmoner arteriyotomi kapatilip, sol PEA
icin ayni islemler yinelendi. Endarterektomi sonrasi
isitilan hastalar dekanile edilerek sternotomileri
kapatildi.

istatiksel Analiz:

Veriler, SPSS suriim 26.0 paket programi (SPSS Inc.
Bir IBM sirketi, Chicago, IL) kullanilarak analiz edildi.
Surekli parametreler ortalama + standart sapma ola-
rak ifade edildi ve kategorik parametreler frekans
(yuzde) olarak belirtildi.

BULGULAR

200 hastadan galismamizda Tablo 1’de hastalarin
demografik 6zellikleri sunulmustur. Buna goére hasta-
larin yas ortalamasi 50.8'dir. Kadin/erkek orani ise
108/92'dir. Tablo 2’de hastalarin intraoperatif donem-
de degerlendirilen kangazi 6lglimleri ve KO 6lglimleri
belirtilmistir. Buna gore hastalarin indiiksiyon sonrasi
yapilan termodiliisyon o6lgimlerinde CO, PVR ve
mPAB degerleri sirasiyla 4.4 1/min, 594 dyn/s/cm?,
40 mmHg olarak saptanmistir. Sternum kapatildiktan
sonra yapilan 6lgiimler ise yine ayni sirayla 6 |/min,
241 dyn/s/cm™® ve 28 mmHg’dir. Tablo 3’te ise hasta-
larin postoperatif donem verileri sunulmustur.
Yogun bakim (YBU) yatis siiresi 4 giindiir. Tablo 4 pos-
toperatif komplikasyonlarin belirtildigi tablodur.
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Tablo 1. Demografik 6zellikler.

Karakteristik 6zellikler n meantSD Arahk Minimum-Maksimum %

Yas (yil) 50,8+15,9 23-85

Cinsiyet
Erkek 92 46
Kadin 108 54

VKi (m?) 1,9+0,1

NYHA
1l 15 7,5
1l 117 58,5
\Y] 68 34

FEV, (%) 77,6£18,0 52-120

FVC (%) 76,4+20,8 62-115

FEV1/FVC (%) 83,4+15,8 52-122

PABm (mmHg) 40,6+14,4 19-69

6 dk ylrime testi (metre) 313,2+162,7 0-570

EF (%) 63,7+5,2 42-67

TAPSE (mm) 19,943,6 8-24

SD: Standart sapma, FEV : 1. saniyedeki zorlu ekspiratuar voliim, FVC: Zorlu vital kapasite,
PABm: Ortalama pulmoner arter basinci, TAPSE: Trikispit andiilar ekskurjiyon, PVR: Vaskiiler rezistans,
EF: Ejeksiyon fraksiyonu, VKI: Viicut kitle indeksi, mm: Milimetre

Tablo 2. intraoperatif ozellikler.

mean+SD Minimum-Maksimum

Giris (indiiksiyon Sonrasi)
Kardiak output (I/min) 4,47+1,4 1,72-5,9
PVR (dyn/s/cm) 594,5+369,2 76-2051
PABm(mmHg) 40,6+14,4 19-69
GIRIS (induksiyon Sonrasi)
Ph 7,3410,08

PaCO, (mmHg) 39,9+7,9

Pa0, (mmHg) 182+51,7
Laktat (mmol/L) 1,840,5
Cikis (Sternum Kapatildiktan sonra)
Kardiak output (I/min) 6,0+1,9 2,43-11
PVR (dyn/s/cm™) 241,3+224,1 46-2153
PABm (mmHg) 28,549,5 15-66
TSA (dk) 23,1495 3-56
AKK (dk) 38,8+34,7 2-309
KPB zamani (dk) 207,5+37,0 150-396

PVR: Pulmoner vaskiiler rezistans; PABm: Ortalama pulmoner arter basinci, PaCO,: parsiyel karbondioksit miktari,

PaO,: parsiyel oksijen miktari, KPB: Kardiyopulomner baypas; TSA:Total sirkilauar arrest; AKK: Aortik kros klemp siiresi

Tablo 4. Komplikasyonlar.

Tablo 3. Postoperatif donem ozellikleri.

meantSD Minimum-

Maksimum
Ventilasyon siresi (gln) 1,3+0,93 1-6
Ybi kalis stresi (giin) 4,1+3,4 2-31
Hastane yatis zamani (glin) 11,645,9 7-45

Ybii: Yogun bakim (nitesi
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n %
Rezidiel pulmoner hipertansiyon 42 21
Reperflizyon pulmoner 6¢dem 20 10
Pulmoner hemoraji 8 4
Revizyon 13 6,4
Renal yetmezlik 3 1,6
Norolojik komplikasyon 12 6,2
Aritmi 5 2,4
ECMO 3 1,6
Bronsiyal Bloker ihtiyaci 5 2,5
Erken mortalite 11 5,6
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Hasta grubumuzda %21 oraninda rezidiel pulmoner
hipertansiyon, %10 oraninda reperflizyon pulmoner
0dem ve %4 oraninda ise pulmoner kanama olmus-
tur.

TARTISMA

KTEPH akut pulmoner embolizm olgularinin %4’tinde
gelisebilen ve pulmoner endarterektomi ile tedavi
edildigi bilinen bir kronik pulmoner hipertansiyon
nedenidir ¥, Ulkemizde KTEPH insidansi %4.6 olarak
verilmistir ®l. Pulmoner hipertansiyon semptomlari
taslyan hastalar mutlaka degerlendirilmeli ve pulmo-
ner arter basinci yiksek (PABm 225 mmHg, PKOB
<15 mmHg ve PVR >2 wood) olan, pulmoner arterler-
de degisik seviyelerde birden fazla tikayici lezyon
bulunan hastalara KTEPH tanisi distindlmelidir ©.
Tanida altin standart pulmoner ventilasyon perfiiz-
yon sintigrafisidir. Ameliyat karari alinirken toraks
bilgisayarli tomografi ve pulmoner anjiyografiye
gereksinim duyulur 7,

Calismamizdaki hastalara premedikasyon uygulan-
mamistir. Clinki hipoksi, hiperkarbi ve hipotansiyon
pulmoner vaskiiler rezistansi artirabileceginden bu
durumlardan kaginilmalidir. Hipotansiyon ayni
zamanda sag ventrikil perflizyonunu bozacagindan
disiik doz alfa agonist veya dopamin hemodinamik
stabiliteyi korumada yararli olmaktadir . Bu neden-
le PEA ameliyatlarinda indiksiyon asamasi oldukca
onemlidir.

KTEPH sag kalp yetmezligi, paradoksal interventriki-
ler hareket, trikUsit yetmezligi ve hepatik konjesyon
gibi birgcok patolojiyi farkli derecelerde meydana
getirebilir %, PEA anestezisinde temel prosedur
acik kalp cerrahisine benzese de etkili bir sag kalp
monditorizasyonun yapilmasi ve takibi olduk¢a 6nem-
lidir. Sag kalp kateterizasyonunda KO, Ki, PAs >50
mmHg PVR >600 dynes-sec-cm™® ve sag ventrikdl
diastolik basing >14 mmHg olmasi ciddi sag ventrikiil
yetmezligi oldugunu goésterir @. intraoperatif TOE
PEA cerrahisinde sag ventrikiler disfonksiyon, bolge-
sel duvar hasari, hemodinamik insitabilitenin nede-
nin belirlenlenmesi, hastadaki volim derecesinin
bilinmesi, trikuspit yetmezligi, patent foramen ovale
(PFO) gibi yapilarin degerlendirilmesinde, intrakardi-
yak trombis gibi yapilarin belirlenmesinde oldukga
énemli bir monitorizasyon yontemidir !, PEA ameli-

yatlarinda serebral perflizyonun monitdrizasyonu
oldukca 6nemlidir 2. Bu amagla hastalarda rutin
olarak serebral oksimetre kullaniimistir. Ozellikle pul-
moner endarterektominin yapildigi dénemde uygu-
lanan TSA sirasinda beyin oksijnasyonunun yakindan
takip edilmesi gerekir. PEA cerrahisinde TSA donem-
lerinde ug organ hasarinin 6nlenmesi amaci ile derin
hipotermi uygulanmaktadir . Derin hipotermiye
ragmen NIRS degerlerinde inisyal serebral oksijen
saturasyonun > %30 azaldiginda hastalarda postope-
ratif nérokognitif bozukluk olusmasini engellemek
amaciyla TSA’e son verip perfiizyona gecilmelidir.
Ayni nedenle genellikle TSA strelerinin 10 dk.yi
asmamasi onerilmektedir.

Yapilan ¢alismalarda, agik kalp cerrahisi gegiren has-
talarda %40 oksijen saturasyonunun altinda ve 10
dk’dan fazla serebral hipoksisi olan hastalarda néro-
kognitif disfonksiyon daha fazla gézlenmistir 23!,

Derin hipotermi sebebi ile hastalarda Ust ekstremite
arteriyal sistemde olusabilecek vazospazm dolayisiy-
la arteryal monitdrizasyonun daha guivenli bir sekilde
takip edilebilmesi i¢in indlksiyon sonrasi femoral
arter kateterizasyonu yapilmasi ve hemodinamik
takibin bu yolla devam ettirilmesi daha glivenli ola-
caktir.

KPB’tan ayrilma siirecinde sag, sol veya her iki vent-
rikilin desteklenmesi amaciyla inotropik ajan kulla-
nimina gereksinim duyulabilir ©. Bu dénemde TOE
ve KO oél¢limleri dnemlidir.

PEA cerrahisinde en sik goériilen major komplikasyon-
lar rezidiel pulmoner hipertansiyon (%10-%35),
reperflizyon pulmoner 6dem (%10-15) ve pulmoner
hemorajidir (%5,5) 14?9, Serimizdeki hastalarda rezi-
diel pulmoner hipertansiyon %21, reperflizyon
6dem %10 ve pulmonerhemoraji ise %4 oraninda
gorulmdistar. Literatirde mortaliteyi etkileyen en
onemli komplikasyon ise rezidiel pulmoner hiper-
tansiyon (>500 dyn.s.cm®) olarak belirtilmistir 24,
PEA cerrahisinde erken mortalite orani merkezlerin
deneyimlerine gore degismektedir. Bu nedenle lite-
ratlirde bu oran %4 ile %23 arasinda degisen oranlar-
da belirtilmistir 22, Hasta grubumuzdaki erken mor-
talite orani %5.6 olarak belirlenmistir.

Merkezimizde, literatilire uygun olarak en sik karsilas-
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tigimiz komplikasyon rezidiiel pulmoner hipertansi-
yondur. Persistan pulmoner hipertansiyon distal
trombdsin yetersiz temizlenmesi veya operabl prok-
simal hastalikla konkomitant kiigik damar hastaligi
olan olgularda daha sik gorilmektedir 324, Rezidlel
pulmoner hipertansiyon gelisen hastalarda hedef
tedavi gelisebilecek sag kalp yetmezligine yonelik
olmahdir.

Tum hastalarimizda 20 ppm iNO kullanilmasi rutin
bir uygulamadir. Ayrica pulmoner vazodilator ajan
olarak ilioprost ve sag kalp yetmezligine yonelik
milrinon ve diger inotropik ajanlar kullanilabilmek-
tedir 12521, Hastalarimizda intraoperatif dénemde
hemodinamik stabiliteyi ve uygun miktarda hidras-
yon destegini saglayabilmek icin CVP ve TOE moni-
torizasyonu kullandik. Hastalardaki KPB sonrasi kalp
atim hizini yliksek ve sistemik tansiyonu istenilen
sinirlarda tutabilmek icin inotrop gereksiniminde ilk
secenegimiz dobutamin sonrasinda ise norepinefrin
olmustur. Tim bu medikal tedavilere ragmen Uste-
sinden gelinemeyen kardiyak yetmezlik durumlarin-
da santral veno-arteriyal ECMO gereksinimi olabil-
mektedir.

Reperfliizyon pulmoner édem bir diger sik gorilen
PEA cerrahisi komplikasyonudur. Perioperatif 48
saat igerisinde ortaya c¢ikabilen ve revaskdilerize
edilen pulmoner yatakta pulmoner hiperemi ile
karaterize, akut akciger hasarina benzeyen ve cesit-
li derecelerde siddeti degisebilen bir komplikasyon-
dur @728, Bu durumda yiiksek PEEP (8-10 cmH,0),
tidal voliim <6 ml/kg, inspirasyon ekspirasyon orani
1/3, peak inspirasyon basinci €18 mmHg olacak
sekilde ventilasyon stratejisi uygulanmalidir. Negatif
sivi dengesi ve dilretik tedaviye ek olarak reperfiiz-
yon sonrasi serbest oksijen radikallerinin ve diger
inflamatuar ajanlarin etkisini azaltmak amaciyla
tim hastalara metilprednizolon ve iNO tedavisi
rutin olarak uygulanmaktadir. Ayrica serbest oksijen
radikallerinin olusumunu 6nlemek amaciyla yiksek
FiO, seviyesinden kaginiimalidir. Odemin fazla oldu-
gu ve kan/gaz degisiminin yetersiz oldugu durum-
larda santral veno-arteriyal ECMO gereksinimi orta-
ya c¢ikabilmektedir.

Pulmoner hemoraji PEA cerrahisinde daha az karsila-

silmasina ragmen bas edilmesi en gili¢ olan kompli-
kasyondur. Kanama odaginin bulunabilmesi ve tedavi
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edilebilmesinde bronkoskopinin roli blyktr.

Bronkoskopi ile yeri saptanan kanama odagi cerrahi
olarak onarilamaz ise bronkoskopi esliginde kanama-
nin oldugu segmentlere endobronsial bloker yerlesti-
rerek diger akciger sahalari izole edilir.

Eger kanama lober kaynakl ise endobronsial bloker-
ler ile kanamali akciger lobu izole edilebilir. Masif
kanamalarda ise ¢ift Iimenli endobronsial tiip uygu-
lanarak karsi akcigerizolasyonu saglanir. Endobronsial
blokor kullanarak yapilan izolasyonlarin amaci sag-
lam akciger sahalarinin kan ile dolarak gaz degisimi-
nin daha da bozulmasinin 6nlenmesidir %!, Buna ek
olarak, konservatif tedavide PEEP uygulamasi hepari-
nin antagonize edilmesi, koagtilopatilerin diizeltiime-
si ve adrenalin gibi topikal vazokonstriktorler ile
ytkama yapilarak kiicik kanamalar kontrol altina ali-
nabilir. Bu uygulamalarin yetersizliginde ise cerrahi
olarak pulmoner arter eksplore edilerek klemplene-
bilir. Hemodinaminin korunamadigi ve kan gaz degi-
siminin yetersiz oldugu olgularda ise santralveno-
arteriyal ECMO kullaniimalidir.

Postoperatif donemde hastalar, kan-gaz degisimi
ve hemodinamik stabilizasyonlari saglanarak 24
saat uyutulmalidir. Bu amagla ekstlibasyon dncesi
hastalardalardaki pulmoner hemoraji durumu
bronkoskopi ile gosterilmelidir. Yogun bakimda
kullanilan iNO tedavisi rebound pulmoner hiper-
tansiyon gelisme riskinin ortadan kaldirilmasi ama-
ciyla kademeli olarak azaltilarak sonlandiriimalidir.
Uygun hastalarin ise postoperatif 24 saat sonrasi
FiO,ve PEEP duzeyi azaltilarak ekstlibasyonu plan-
lanmalidir. ECMO destegi ile YBU’ye alinan hasta-
lar yakin takibi yapilmahdir.

PEA cerrahisinde diinyada deneyimli merkez sayisi
oldukca azdir ve PEA ameliyatlarinda anestezi yone-
timi; derin hipotermi, TSA, sag ventrikil yetmezligi-
nin tedavisi gibi bir cok komplike klinik durumu kap-
samaktadir.

Calismamizdaki amacimiz, tim bu klinik zorluklar
barindiran, komplikasyonlar karsisindaki tedavi sece-
neklerini belirten daha efektif bir anestezi yonetimini
literatlire sunabilmektir. Bu nedenle PEA cerrahisinin
daha deneyimli ve multidsipliner merkezlerde uygu-
lanmasi gerektigi distincesindeyiz.
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ABSTRACT

Objective: The aim of this prospective observational study was to compare the hemodynamic
effects of remifentanil and fentanyl, which are used as intraoperative analgesics in pediatric
cardiac surgery.

Methods: Patients were divided into two groups as those who received continuous intravenous
remifentanil infusion (Group R) or intermittent intravenous fentanyl for intraoperative analgesia
(Group F). These groups were compared in terms of hemodynamic characteristics and intraoperative
complications.

Results: The most common congenital cardiac pathology observed in the patients included in the
study was ventricular septal defects (32%). Intraoperative complications occurred in 21 (40%)
patients, and ventricular fibrillation was the most common complication (n=6; 11.5%). When the
patients in both groups were compared in terms of intraoperative hemodynamic indicators, the
mean arterial pressure values of the patients in Group R after sternotomy were significantly lower
than those of the patients in Group F (p=0.034). No statistically significant difference was found
between the two groups in terms of other hemodynamic indicators. When the two groups were
compared in terms of intraoperative complications, the difference was not statistically significant
although the number of patients with complications was higher in Group F (p=0.1).

Conclusion: As a result of this study, it was found that remifentanil was as effective as fentanyl in
maintaining intraoperative hemodynamic stability in patients undergoing pediatric cardiac
surgery.

Keywords: cardiovascular anesthesia, congenital heart disease, fentanyl, opioid analgesics,
remifentanil

6z

Amag: Bu prospektif gézlemsel ¢alismanin amaci, pediyatrik kalp cerrahisinde intraoperatif analje-
zik olarak kullanilan remifentanil ve fentanilin hemodinamik etkilerini karsilastirmakti.

Yontem: Hastalar intraoperatif analjezi amaciyla siirekli intravenéz remifentanil infiizyonu uygula-
nanlar (Grup R) ve aralikli intravenéz fentanil uygulananlar (Grup F) iizere iki gruba ayrildi. Gruplar
hemodinamik ézellikler ve intraoperatif komplikasyonlar agisindan karsilastirildi.

Bulgular: Calismaya dahil edilen hastalarda en sik gériilen dogumsal kalp patolojisi ventrikiiler
septal defektlerdi (% 32). intraoperatif komplikasyonlar 21 hastada (%40) meydana geldi ve en sik
gériilen komplikasyon ventrikiiler fibrilasyondu (6 hasta, %11,5). Her iki gruptaki hastalar intraope-
ratif hemodinamik géstergeler agisindan karsilastirildiginda, Grup R’deki hastalarin sternotomi
sonrasi ortalama arteriyel basing degerleri Grup F'deki hastalara gére anlamli olarak disdikti
(p=0,034). Diger hemodinamik géstergeler agisindan iki grup arasinda istatistiksel olarak anlamli
bir fark bulunamadi. ki grup intraoperatif komplikasyonlar acisindan karsilastirildiginda, Grup F'de
komplikasyon gelisen hasta sayisi daha yiiksek olmasina ragmen fark istatistiksel olarak anlamli
degildi (p=0,1).

Sonug: Bu ¢alisma sonucunda pediyatrik kalp cerrahisi gegiren hastalarda intraoperatif hemodina-
mik stabilitenin saglanmasinda remifentanilin fentanil kadar etkili oldugu saptanmustir.

Anahtar kelimeler: fentanil, kardiyovaskiiler anestezi, konjenital kalp hastaliklari, opioid analjezik-
ler, remifentanil
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INTRODUCTION

Anesthesia for pediatric cardiac surgery is one of the
most challenging applications of anesthesia because
of the presence of physiological mechanisms in pedi-
atric patients that are very different from those in
adults and the complex surgical procedures it
involves. The quality of surgical repair, effects of car-
diopulmonary bypass, and postoperative care pro-
cess are the main factors affecting morbidity and
mortality in patients, especially in surgical proce-
dures performed for congenital heart diseases. A
carefully planned and applied anesthesia regime is
another crucial factor ™. The risk of morbidity and
mortality in pediatric cardiac surgery is at least two
to three times more than that of cardiac surgery in
adults . Therefore, the selection and appropriate
dosing of drugs used in anesthesia for pediatric car-
diac surgeries are vital issues.

One of the drug groups that are frequently used in
pediatric cardiac anesthesia is opioid analgesics.
Opioids are analgesic drugs that are used to prevent
the response to painful stimulations during the sur-
gical procedure. One of the most important reasons
why these drugs are preferred as analgesics in pedi-
atric anesthesia is that they do not cause myocardial
depression 4. Due to this characteristic, opioid
analgesics such as fentanyl and sufentanil are com-
monly used in the induction and maintenance of
anesthesia in pediatric patients with limited cardiac
reserve °, |t has been emphasized in some studies
that, in addition to fentanyl and sufentanil, remifen-
tanil is as effective as other opioids and provides
even better hemodynamic stability in open heart
surgical procedures 7., However, most of these
studies are conducted in adult patients, and only a
limited number of studies are available in the litera-
ture on the use of remifentanil in pediatric patients
undergoing cardiac surgery.

The most important characteristic of remifentanil is
that it creates a strong analgesic effect by quickly
relieving pain without disturbing hemodynamics .
However, since it is rapidly inactivated by nonspe-
cific esterases in blood and tissue, it does not accu-
mulate in the body even in long-term and high-dose
applications, unlike other opioids . Furthermore,
remifentanil metabolism does not involve the kidney
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and liver, making it preferable as an intraoperative
analgesic in patients with kidney and liver failure ',
In addition to these positive characteristics, remifen-
tanil, like fentanyl, may cause a dose-dependent
decrease in heart rate, arterial blood pressure, and
cardiac output [,

Based on this information, we designed this study
based on the idea that the use of remifentanil as an
intraoperative analgesic may be as effective as other
opioids in pediatric cardiac surgery cases, and we
aimed to compare the intraoperative hemodynamic
effects of fentanyl and remifentanil in pediatric
patients undergoing open heart surgery. Secondly, it
was aimed to compare fentanyl and remifentanil in
terms of intraoperative complication development
and postoperative inotrope requirement in this
patient group.

MATERIAL and METHODS

Study Design, Population, and Data

This prospective observational study was performed
at SBU Gazi Yasargil Education and Research Hospital
between November 2019 and January 2021, follow-
ing ethics committee approval (10/25/2019; 359). All
relatives of the patients were informed about the
study, and informed consent was obtained from the
parents. The study was conducted in accordance
with the 2008 Helsinki Declaration.

The study included pediatric patients aged 010 years
who had congenital cardiac pathologies and under-
went American Society of Anesthesiologists grade
II-11l and elective open cardiac surgery. Patients out-
side the specified age range; those requiring urgent
surgery; those who underwent any surgery other than
congenital heart surgery repair; patients who admit-
ted to American Society of Anesthesiologists grade IV,
and those with severe left ventricular dysfunction and
major organ damage (e.g., patients with acute—chron-
ic renal failure, acute-chronic hepatic failure, or severe
lung disease, etc.) were excluded from the study.

During the study, pediatric cardiac surgery patients
were operated by five different anesthesiologists
and four pediatric cardiac surgery specialists. While
some anesthesiologists preferred fentanyl as an
intraoperative analgesic, others preferred remifenta-
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nil. After determining the number of patients
required as a result of the power analysis, the
patients were divided into two groups, according to
the type of intraoperative analgesic used and evalu-
ated accordingly, without any randomization.
Patients who received fentanyl constituted Group F
(n=25), whereas patients who received remifentanil
comprised Group R (n=27). Along with demographic
data of both groups such as age, sex, and body sur-
face area, preoperative and intraoperative heart
rate, mean arterial pressure, central venous pres-
sure, surgery duration, anesthesia duration, cross-
clamp duration, cardiopulmonary bypass duration,
right and left near-infrared spectroscopy values,
urine output, whether modified ultrafiltration was
applied, intraoperative complications, and inotropes
applied after cardiopulmonary bypass were record-
ed. The effects of fentanyl and remifentanil on intra-
operative hemodynamic indicators were evaluated
using preoperative heart rate and mean arterial pres-
sure values, as well as heart rate, mean arterial pres-
sure, and central venous pressure measurements
obtained after intraoperative intubation, after skin inci-
sion, after sternotomy, after cardiopulmonary bypass,
and before transfer to the intensive care unit.

Preoperative and intraoperative routine

The patients were evaluated in the ward where they
were hospitalized the day before the surgery as a rou-
tine procedure. Their pre-anesthetic physical exami-
nations were performed, lab tests were evaluated,
parents were informed, and the parents’ consent was
obtained for anesthesia. Preoperative blood and
blood product preparations were made according to
patient characteristics and type of surgery. Necessary
preoperative consultations were requested.

After the patients were taken to the operating room,
they were monitored with electrocardiogram, pulse
oximeter, and noninvasive blood pressure measure-
ments. For induction of anesthesia, propofol (1-3
mg/kg, intravenous) was administered as a general
anesthetic, fentanyl (1-2 pg/kg) as an analgesic, and
rocuronium (0.6-0,9 mg/kg) as a neuromuscular
blocker to the patients in both groups. For patients
weighing less than 10 kg, midazolam (1-2 mg/kg)
was administered as an intravenous anesthetic agent
instead of propofol for induction of anesthesia. In
cases where peripheral venous access is difficult to

obtain, induction of anesthesia was achieved with
3.5-4% sevoflurane. After the patients were intu-
bated, they were connected to a mechanical ventila-
tor in a pressure-controlled mode. Invasive arterial
blood pressure monitoring and central venous pres-
sure monitoring were performed in all patients.
Near-infrared spectroscopy monitoring was per-
formed in the patients before the surgical procedure
started. In both groups, anesthesia was continued
with 2% sevoflurane (inhaler agent concentration
was adjusted according to the heart rate and mean
arterial pressure of the patients), 50% O,, and 50%
air mixture. In addition, while intravenous fentanyl
at a dose of 1 pg/kg was administered every 30
ug/kg/min minutes to the patients in Group F for the
maintenance of intraoperative analgesia, the patients
in Group R were administered intravenous remifen-
tanil at a dose of 0.02-0.2 pg/kg/min as a continuous
infusion. Remifentanil dose was started at a dose of
0.1. The infusion rate was decreased and increased
according to the changes in the hemodynamic status
(such as hypotension, bradycardia). When hemody-
namic changes such as hypotension or bradycardia
developed in patients, the cause was first investi-
gated (such as mechanical ventilator connections,
appropriate fluid replacement, and surgical compli-
cation). After the appropriate fluid replacement was
provided, the concentration of sevoflurane and the
dose of opioid used for maintenance was reduced.
However, when there was no improvement, inhaler
agent and opioid were completely discontinued, and
then inotropic support (dopamine, noradrenaline)
was started. The remifentanil infusion administered
to the patients was discontinued after the surgical
procedure was completed. All patients were trans-
ferred to the intensive care unit without being extu-
bated.

Statistical Analysis

G-Power software (version 3.1.9.4; University of Kiel,
Kiel, Germany) was used to calculate the required
sample size based on a previous study. The minimum
number of patients required was 52 (25 in the fenta-
nyl group and 27 in the remifentanil group), assum-
ing a two-tailed alpha error of 0.05, power of 0.80,
allocation ratio of N2/N1=1.1, and effect size of 0.8.

SPSS 16.0 software for Windows (SPSS Inc., Chicago,
IL, USA) was used for the statistical analysis.

149



Continuous data are expressed as mean and stan-
dard deviation; categorical data are expressed as
frequency and percentage. The categorical data of
the groups were compared using the chisquare and
Fisher exact tests. The Shapiro-Wilk test was used to
determine whether the numerical data were nor-
mally distributed. Student’s t-test was used to ana-
lyze data with a normal distribution, while the Mann
— Whitney U test was used to analyze non-normally
distributed data. In all comparisons, p <0.05 was
considered significant.

RESULTS

The mean age of the 52 patients included in the study
was 17.06 = 24.6 months. The most common con-
genital cardiac pathologies observed in pediatric
patients undergoing surgery were ventricular septal
defects (32%), patent ductus arteriosus (28%), tetral-
ogy of fallot (23%), and atrial septal defects (19%), in
order. In addition, seven patients (13%) had total
anomalous pulmonary venous return, and six patients
(11%) had hypoplastic left heart syndrome, which are
rarer cardiac pathologies. Intraoperative complica-
tions were observed in 21 patients (40%), the most
common intraoperative complications were ventricu-
lar fibrillation (six patients, 11.5%), atrioventricular
block (five patients, 9.6%), and bradycardia (five
patients, 9.6%). In addition, intraoperative cardiac
arrest developed in two patients, and short-term car-
diopulmonary resuscitation was performed in these
patients. The demographic characteristics and preop-
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erative data of the patients are presented in Table 1.
When the patients in Group F and Group R were
compared in terms of demographic, as well as pre-
operative and intraoperative characteristics, it was
determined that the mean age of the patients in
Group R was lower than that in Group F and that the
patients in this group consisted of more male patients
than expected. In addition, it was found that the
duration of cardiopulmonary bypass was significant-
ly higher in patients in Group R than those in Group
F (p=0.03) (Table 1).

When both groups were compared in terms of intra-
operative hemodynamic indicators, the mean arte-
rial pressure values after sternotomy of the patients
in Group R were significantly lower than those of the
patients in Group F (p=0.034). There was no signifi-
cant difference between the two groups in terms of
other parameters (Table 2, Figures 1 and 2).
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Figure 1. Effects of drugs on intraoperative heart rate.

Tablo 1. Comparison of demographic, preoperative and intraoperative characteristics of patients.

Characteristic All patients (n=52) Grup F (n=25) Group R (n=27) p value

MeantSD MeantSD MeantSD
Age (month) 17,06+24,6 20,06+26,0 14,2+23,3 0,5
Body surface area (m?) 0,46+0,19 0,46+0,17 0,46+0,21 0,97
Gender 0,026
Female 27 (51,9%) 17 (68%) 10 (37,0%)
Male 25 (48,1%) 8 (32%) 17 (63,0%)
Preoperative heart rate (beats/minute) 124,76£19,5 119,6+20,7 129,5+17,5 0,06
Preoperative MAP* (mmHg) 57,9+16,4 58,3%15,9 57,5%17,2 0,86
Preoperative NIRST-Right 65,4+8,92 64,7+9,6 66,0718,2 0,6
Preoperative NIRS-Left 64,6+12,25 64,9+15,2 64,318,8 0,85
Surgery time (minute) 309,9+80,2 304,6+88,3 314,8+73,4 0,61
Anesthesia time (minute) 365,1+90,5 358,6+£94,9 371,2+87,7 0,44
Cardiopulmonary bypass time (minute) 149,8+73,8 130,3%59,3 168+82,08 0,03
Cross- clamp time (minute) 85,3+47,4 72,6%45,6 97,1+46,8 0,18

*Mean arterial pressure; TNear infrared spectroscopy
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Figure 2. Effects of drugs on intraoperative mean arterial
pressure.

Patients in both groups were compared in terms of
other intraoperative characteristics (urine output,
near-infrared spectroscopy, modified ultrafiltration,
intraoperative complications, and inotrope support
requirement). There was no significant difference
between the two groups in terms of urine output,
right and left near-infrared spectroscopy values,
modified ultrafiltration, and inotrope support
requirement. Although the number of patients with
intraoperative complications was higher in Group F,
the difference was not statistically significant (p=0.1)
(Table 3).
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DISCUSSION

This study demonstrated that intravenous continu-
ous remifentanil infusion can be used as an analgesic
in pediatric patients undergoing cardiac surgery
without compromising intraoperative hemodynamic
stability. The results obtained were similar to those
patients administered with intermittent intravenous
fentanyl. In addition, although it was not statistically
significant, it was found that less intraoperative com-
plications developed in patients who received
remifentanil than in those who received fentanyl.

In previous studies, it has been reported that the use
of opioid analgesics in combination with other anes-
thetic agents in general anesthesia provides analge-
sia without disturbing hemodynamic stability by
reducing cardiovascular depression %, This pro-
vides an important advantage in cases where hemo-
dynamic stability can be lost very quickly such as in
pediatric cardiac surgery. Opioids affect the heart
rate, inotropic state, vascular function, and cellular
adaptation to ischemic damage through opioid
receptors located outside the central nervous sys-
tem [ Consequently, undesirable hemodynamic

Tablo 2. Comparison of the intraoperative hemodynamic data of groups.

Characteristic All patients (n=52) Grup F (n=25) Group R (n=27) p value

Mean+SD Mean+SD Mean+SD
After entubation
Heart rate (beats/minute) 124,5+18,2 121,4+18,7 127,3+17,7 0,24
Mean arterial pressure (mmHg) 57,5+18,03 57,9+17,5 57,1+18,8 0,87
CVvpP* (mmHZO) 6,05+3,07 5,52+2,95 6,5513,15 0,22
After skin incision
Heart rate (beats/minute) 121,6+19,8 122,3+24,6 120,9+14,5 0,8
Mean arterial pressure (mmHg) 53,8+19,4 57,8+21,3 50,1+17,1 0,15
CVP (mmH,0) 6,21%3,1 5,8+2,53 6,59+3,55 0,36
After sternotomy
Heart rate (beats/minute) 118,4+12,6 120,7413,5 116,4+11,6 0,22
Mean arterial pressure (mmHg) 48,3%15,3 53+17,3 44+11,8 0,034
CVP (mmHZO) 5,65+3,01 5,24%2,36 6,031£3,51 0,37
After cardiopulmonary bypass
Heart rate (beats/minute) 136,4+22,8 133,426 139,2+19,5 0,36
Mean arterial pressure (mmHg) 50,3+10,7 51,9+11,4 48,8+10 0,3
CVP (mmHZO) 6,98+3,38 7,0+3,55 6,9613,28 0,9
Before transfer to ICUT
Heart rate (beats/minute) 136,4122,4 137,4+17,8 135,4+26,3 0,74
Mean arterial pressure (mmHg) 54,2+10,9 56,08+11,8 52,4+10 0,24
CVP (mmH,0) 7,8%3,4 7,92+3,91 7,7+2,91 0,82

*Central venous pressure; Tintensive care unit
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Tablo 3. Comparison of the intraoperative characteristics of the groups.

All patients (n=52) Grup F (n=25) Group R (n=27) p value

Mean+SD Mean+SD MeanSD
Initial values at the start of the operation
Urine output (ml) 14,5+33,05 16,9+26,4 12,4+38,5 0,17
NIRS*-Right (%) 65,418,92 64,719,6 6618,2 0,6
NIRS-Left (%) 64,6+12,2 64,9+15,2 64,3+8,8 0,85
The values at the end of operation
Urine output (ml) 281,5+259,1 305,6+278,2 259,2+243,1 0,46
NIRS-Right (%) 69,1+8,4 67,1£8,8 70,9+7,8 0,1
NIRS-Left (%) 69,918,8 68,419,2 71,318,3 0,23
Modified ultrafiltration (Yes/No) 22/30 10/15 12/15 0,74
Complication (Yes/No) 21/31 13/12 8/19 0,1
After CPBT inotrop support
Adrenaline (Yes/No) 31/21 14/11 17/10 0,6
Noradrenaline (Yes/No) 13/39 7/18 6/21 0,63
Dopamine (Yes/No) 29/23 15/10 14/13 0,55
Milrinone (Yes/No) 50/2 23/2 27/0 0,22

*Near infrared spectroscopy; 1Cardiopulmonary bypass time

changes such as hypotension and bradycardia may
sometimes occur depending on the type and dose of
opioid medication used in patients Y. These unde-
sirable effects may cause more serious problems,
especially in pediatric patients with congenital heart
disease, due to pharmacokinetic changes in the
drugs ™. However, remifentanil stands out among
opioids as a suitable option for pediatric patients
with congenital heart disease due to its metabolism
that is independent of age and organ functions 2,

Although there is a limited number of publications in
the literature on the use of remifentanil and other
opioids in pediatric cardiac surgery, there are studies
on the use of remifentanil and other opioids in adult
cardiac surgery and other surgeries. Huang et al.
evaluated 152 pediatric patients with atrial septal
defect and emphasized that remifentanil-based fast-
track anesthesia was as effective as fentanyl-based
routine anesthesia in intraoperative device closure
of atrial septal defect operations &, They reported
that there was no difference between the two
groups in terms of intraoperative hemodynamic val-
ues . Khanykin et al. have reported in their study
examining 64 adult patients who underwent cardiac
surgery that remifentanil did not have an adverse
effect on myocardial function. It was found to be
equally effective and safe as low-dose fentanyl
administration; however, it had no advantage over
low-dose fentanyl administration B!, In another study
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conducted on adults, Lison et al. compared remifen-
tanil and sufentanil in fast-track cardiac surgery
anesthesia, and as a result of the study, they report-
ed that remifentanil was more effective than sufen-
tanil in suppressing the response to surgical stimula-
tions in these cases P!, However, it was emphasized
that postoperative pain management should be
planned carefully in patients who received remifen-
tanil Bl In our study, there was no significant differ-
ence between remifentanil and fentanyl groups in
terms of hemodynamic values measured after intra-
operative intubation, skin incision, sternotomy, car-
diopulmonary bypass, and before transfer to inten-
sive care unit. Only mean arterial pressure value
measured after sternotomy was lower in the remifen-
tanil group. Based on these results, we believe that
continuous intravenous remifentanil infusion pro-
vides as good intraoperative hemodynamic stability
as intermittent intravenous fentanyl administration
does in pediatric cardiac surgery anesthesia.

Cardiovascular complications that may develop due
to fentanyl and its analogs (such as sufentanyl,
remifentanil, alfentanil), which are synthetic opioids,
may occur mostly in case of administration of these
drugs at high doses 111314 Among these complica-
tions, the most common are various arrhythmias
(such as bradycardia and tachycardia), hypotension,
and more rarely, hypertension 31, Fentanyl and opi-
oids, which are its analogs, are known to have mini-
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mal effects on the cardiovascular system 4. In addi-
tion, hypotension and prolongation of the QT inter-
val as a result of a decrease in cardiac output and
stroke volume are rare side effects at high doses 4.
The most common intraoperative complications in
our study were ventricular fibrillation, atrioventricu-
lar block, and bradycardia, and these complications
were more common in the fentanyl group. We
believe that these complications did not develop
directly due to the medication. This is because the
patients included in the study were those who
already had congenital heart diseases and under-
went serious surgical repair. The risk of developing
complications was high because of their existing
conditions and the procedures performed. Although
the difference in the incidence of intraoperative
complications between the two groups was not sta-
tistically significant, the lower rate of complications
in the remifentanil group led us to believe that
remifentanil may be a more appropriate choice than
fentanyl in pediatric patients undergoing cardiac
surgery. However, it is clear that more studies are
needed on this subject.

Based on the results of this study, it was found that
remifentanil, one of the most commonly used opioid
analgesics in general anesthesia, is as effective as
fentanyl in providing intraoperative hemodynamic
stability in pediatric patients undergoing cardiac sur-
gery. Moreover, patients who received remifentanil
developed less intraoperative complications.

This study has several limitations. The first is that the
study was single-centered. Prospective studies on
the subject with larger patient series and involving
multiple centers may provide clearer results. Another
limitation of our study was the age of the partici-
pants. Pediatric patients aged 0-10 years were
included in our study. Performing the study sepa-
rately in newborns and other pediatric age groups
may potentially lead to different results. However,
pediatric cardiac surgeries are already performed
rarely and in a limited number of centers; therefore,
this will take a considerable amount of time. We will
conduct further studies on this topic in the coming
years.
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Amag: Karotis arter darligi serebrovaskiiler olaylarda 6nemli bir etyolojik nedendir ve tedavisinde endar-
terektomiye alternatif stent implantasyonu giinimiizde yaygin uygulanmaktadir. Bu ¢alismada karotis
arter stenozu nedeniyle endarterektomi ve stent implantasyonu uyguladigimiz hastalarin orta ve geg
dénem sonuglarini karsilastirdik.

Yéntem: Klinigimizde 2008 ve 2014 yillari arasinda karotis arter darligi nedeniyle endarterektomi (Grup A,
no: 27) ve endovaskiiler stent (Grup B, no: 22) implantasyonu yapilan hastalar ¢alismaya dahil edildi. Tim
fizik muayeneleri, laboratuvar verileri ve radyolojik gériintiilemeleri hastane veri tabanindan kayit altina
alindi. Her iki grupta da orta (1-12 ay) ve uzun (> 12 ay) dénemde gelisen morbidite ve mortaliteler retros-
pektif olarak degerlendirildi.

Bulgular: Orta dénemde; Grup A’da nérolojik komplikasyon ve restenoz gériilmezken, Grup B’de 2 hastada
(%9,09) inme, 2 hastada (%9,09) restenoz gériildii. Ge¢ dénemde; Grup A’da nérolojik komplikasyon gériil-
mezken, Grup B’de 3 hastada (%13,63) (p=0,048) inme, Grup A'da 1 hastada, Grup B’de 5 hastada (%3,7
ve %22,72, p=0,043) restenoz goriildii.

Sonug: Karotis arter revaskilarizasyonunda endarterektomiyi ilk tercih olarak 6nermekteyiz. Perkiitan
yaklasimlari ise 6zellikle rekiirren IKA stenozu olan ve distal karotis arter lezyonu olan yiiksek riskli hasta-
larda éneriyoruz.

Anahtar kelimeler: karotis arter stenozu, karotis endarterektomi, karotis arter stent
ABSTRACT

Objective: Carotid artery stenosis is an important etiological cause of cerebrovascular events and stent
implantation is widely used as an alternative treatment to endarterectomy. In this study, we compared the
mid and late-term results of carotid artery stenosis patients who underwent endarterectomy and stent
implantation.

Methods: Patients who underwent endarterectomy (Group A, n: 27) and endovascular stent implantation
(Group B, n: 22) due to carotid artery stenosis between 2008 and 2014 were included in the study. All
examination, laboratory data and radiological images were collected from the hospital database.
Morbidity and mortality developed in the mid (1-12 months) and late term (>12 months) periods were
evaluated retrospectively.

Results: While there were no neurological complications and restenosis in the midterm in Group A, 2 patients
(9.09%) had stroke and 2 patients (9.09%) had restenosis in Group B. In the late-term, while there were no
neurological complications in Group A, stroke in 3 patients (13.63%) (p=0.048) in Group B, restenosis was
observed in 1 patient in Group A and 5 patients in Group B (3.7% vs 22.72%, p=0.043).

Conclusion: We recommend endarterectomy as the primary approach for carotid artery revascularization
and percutaneous approach especially in high-risk patients with recurrent ICA stenosis and distal carotid
artery lesions.

Keywords: carotid artery stenosis, carotid endarterctomy, carotid artery stent
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GiRiS

Serobrovaskiler hastaliklar eriskinlerde 6nemli bir
morbidite ve mortalite sebebidir . Ekstrakranial
serebrovaskiiler sistem hastaligl etiyolojisinde pri-
mer patolojik sebep aterosklerozdur. Ateroskleroz,
siklikla karotis bifurkasyonunda gorlir ve tim inme
olgularinin %20-30’nun nedenidir. Kritik karotis arter
darligi (KAD), arter ¢apinin %70’i gecen darliklaridir
ve siklikla embolik nadiren de hemodinamik olarak
beyinde iskemi olusturur I, Kritik KAD’1 olan sempto-
matik olgularda, klasik tedavi olarak cerrahi endarte-
rektomi ya da endovaskiler stent implantasyonu
uygulanir. Ozellikle stroke gecirmis ve klinik bulgulari
yerlesmis hastalarda 4-6 haftalik bir bekleme dénemi
sonrasi mudahale edilmesi yaygin kabul goéren
yaklagimdir®. North America Symptomatic Carotid
Endarterectomy Trial (NASCET) ve European Carotid
Surgery Trial (ECST) calismalarinda endarterektomi-
nin medikal tedaviye Ustin oldugu gosterilmistir 31,
Karotis endarterektomi (KEA) sonrasi hastalarin %5'i
sekelli veya sekelsiz stroke gecirmektedir [2.
International Carotid Stenting Study (ICSS) ve Carotid
Revascularization Endarterectomy vs. Stenting Trial
(CREST) gibi genis 06lcekli randomize calismalarda
Karotis arter stent (KAS) grubunda inme, 6lim, islem
esnasinda kalp krizi (Ml), KEA'ye gbre daha yiiksek
bulunmustur (%8,5 ve %5.2) 67,

KAS tedavisi ise baslangicta cerrahi tedavinin yapila-
madigl durumlarda basvurulan bir tedavi modalitesi
iken, ginimuzde daha az invaziv olmasi nedeniyle
anatomik uygunluk dogrultusunda giderek daha fazla
uygulanmaktadir. KAS sonuglarinin siirdurulebilirligi-
ni ve anjiyoplastinin iglem riskini sorgulama amaciyla
cok merkezli randomize Stenting and Angioplasty
with Protection in Patients at High Risk for
Endarterectomy (SAPPHIRE) calismasi tasarlanmistir.
Bu calismada otuz gilnlik inme ve 6lum riski KAS
grubunda %3.7 KEA grubunda ise %5.3 olarak bulun-
mustur. Ayrica bu ¢alismada sonlanim noktasi olarak
secilen miyokart enfarktiisti (Ml) insidansi KAS gru-
bunda KEA ya gore disik bulunmustur (%1.9 ve
%5.3) 1781,

Calismamizda 2008-2014 yillari arasinda Kalp Damar
Cerrahisi Klinig§imizde KAD nedeni ile KEA ve KAS
uyguladigimiz hastalarin orta ve ge¢ donem morbidi-
te ve mortalite sonuglarini karsilastirdik.
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GEREC ve YONTEM

Haydarpasa Numune Egitim ve Arastirma hastanesi
Etik Kurulu’nun onayi (Onay tarihi: 28.04.2014, Onay
Numarasi HNEAH-KAEK 2014/30) alinarak, hastane-
miz Kalp Damar Cerrahisi Klinigi tarafindan 2008 ve
2014 yillari arasinda KAD nedeniyle cerrahi endarte-
rektomi (Grup A, no: 27) ve endovaskiler stent
(Grup B, no: 22) implantasyonu yapilan toplam 49
hasta ¢alismaya dahil edildi. Total karotis arter okluiz-
yonu nedeniyle revaskularizasyon yapilan (no: 2) ve
postoperatif ex olan (no: 1) hastalar ¢alismaya dahil
edilmedi.

Cerrahi endarterektomi; hasta ameliyat masasina
supin pozisyonda yatirihp genel anesteziyi takiben
boyun hiperekstansiyona getirildi. Steril sartlarda
hasta ortiildiikten sonra fasya sternokloidomastoid
kasin 6n sinirt boyunca agildi ve karotis kilifina ulasil-
di. Ana karotis (AKA), internal (iKA) hem de ekster-
nalkarotis (EKA) arter plaksiz bolgeye kadar mobilize
edildi. IKA mobilize edilirken 12. kraniyal sinir (n.
Hypoglossus) dikkatlice serbestlestirildi. Mobilizasyon
esnasinda aterom plagindaki kirilgan trombis veya
ateromatoz debrisler serebral embolizasyona yol
acabilecegi icin gereksiz manupulasyon veya palpas-
yondan kaginildi. Karotis arteri klemplemeden dnce,
sistemik heparin yapildi (intraventz heparin, 30 U/kg)
ve heparin dozunun etkinligini belirlemek igin aktive
pihtilasma siiresi kullanildi (>200 sn). AKA, IKA ve
EKA'ya klemp konulduktan sonra arteriyotomi, ana
karotis arterin hastaliksiz bolimiiniin anterolatera-
linden baslayarak iIKA’nin hastaliksiz kismina kadar
uzatildi. Ana karotis ve internal karotis artere eleva-
tor yardimiyla subadventisyal endarterektomi yapildi
ve plak miimkiinse tek parga halinde gikarildi.

Karotis arter plak cikartiliktan sonra arteriotomi KA
Iimen c¢apina gore primer veya patchplasti ile kapa-
tildi. Kanama kontrolii sonrasi minivak dren konarak
ciltalti cilt sutiire edilip isleme son verildi. Bilateral
karotis arter darligi nedeniyle sant kullanilan hasta-
larda intima hasari, ateromat6z debrislerin emboli-
zasyonu, hava embolisi gibi komplikasyonlar gelisebi-
leceginden santin yerlestirilmesine 6zen gosterildi.

Karotis artere stent uygulanan hastalar; islem giini
klopidogrel ylikleme dozunda (300-600 mg) verildi.
ihtiyag duyulan hastalara islem éncesi hafif intravenéz
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sedasyon uygulandi. islem boyunca; oksijen satiiras-
yonu, kan basinci ve kardiyak ritim monitorize edildi.
islem steril sartlarda hasta értiildiikten sonra lokal
anestezi ile yapildi. Seldinger teknigi ile renkli dopp-
ler ultrasound esliginde ana femoral artere 5F sheat
yerlestirilerek pigtale katater arkus aortaya ilerletilip
aortografi yapildi. Tum hastalara islem sirasinda sis-
temik heparin (intravenoz heparin, 30 U/kg) yapildi.
Kilavuz kateter, AKA icerisinde bifurkasyon 6ncesine
dek ilerletildi. Stentin lezyonun proksimalinde ve
distalinde 1-2 cm’lik normal segmenti de igine alma-
sina dikkat edildi. Stentin yerlestirilmesi sonrasinda
kontrol anjiografi yapildi. Stentte indentasyon gozle-
nen olgularda uygun boyutlarda anjiyoplasti balonu
ile rezidiel darliga postdilatasyon yapildi. Mix plak
tipi olan hastalarda emboliyi énlemek igin emboli
koruma cihazi IKA petrdéz segmente yerlestirildi ve
stent implantasyonu sonrasi emboli koruma cihazi
geri alma kateteri vasitasiyla c¢ikarildi.

Postoperatif tim hastalara 3 ay boyunca Plavix (klo-
pidogrel 75 mg/giin) ve Aspirin 80-100 mg/giin, 3
aydan sonra émir boyu Aspirin 80-100 mg/glin sek-
linde ilag kullanimi tavsiye edildi.

Karotis arter revaskilarizasyonu yapilan tim hastala-
rin orta (1-12 ay) ve ge¢ donemde (her yil) genel fizik
muayeneleri, laboratuvar verileri ve radyolojik goriin-
tilemeleri hastane veri tabanindan kayit altina alin-
di. Her iki grupta da orta (1-12 ay) ve uzun (>12 ay)
donemde gelisen morbidite (n6rolojik komplikasyon-
lar, [imen aciklik oranlari) ve mortaliteler retrospek-
tif olarak degerlendirildi. islemlerin tamami ve takip-
leri ayni cerrahi ekip tarafindan yapildi. Klinik rutin
uygulamasinda renkli doppler ultrasonografi
(RDUS)’de; asemptomatik olup, >%60 veya sempto-
matik olup, >%50 restenozu olan hastalara Karotis
Bilgisayarlh Tomografik anjio (BTA) gorintilemesi
yapiimaktadir.

iSTATIKSEL ANALIz

Calismada elde edilen bulgular degerlendirilirken,
istatistiksel analizler icin IBM SPSS 22.0 programi
kullanildi. Calisma verileri degerlendirilirken tanimla-
yicl istatistiksel metotlari (ortalama, standart sapma,
siklik, yiizde) kullanildi. Calismaya alinan degiskenle-
rin KolmogorovSmirnov testi ve grafiksel gosterimler
kullanilarak normallik testleri yapildi. Student t test,

Mann Whitney U test, ki-kare, Fiser’sexact test ve
lojistik regresyon analizi uygulandi. istatistiksel
anlamhlik 0.95 6nem dizeyinde p degerinin 0.05’ten
kiigiik olmasi durumunda kullanildi.

Grup A'da hastalarin 18’i Grup B'de 15’i erkek (%66.66
ve %68.18) idi. Hastalarin preoperatif yas, hipertan-
siyon, diabetes mellitus, hiperlipidemi, sigara kulla-
nim hikayeleri, koroner arter hastaligi, periferik arter
hastaligi, kronik bobrek yetmezligi varligi incelenerek
demografik veriler kaydedildi (Tablo 1).

Tablo 1. Demografik veriler.

Endovaskiiler Stent Cerrahi

implantasyonu Endarterektomi
Yas 67,57+8,26 66,5219,3
Hipertansiyon 16 (%72,72) 17 (%62.96)

Diyabet 9 (%40.90) 9 (%33.33)
Sigara 11 (%50) 13 (%48,15)
Dislipidemi 6 (%27,27) 13 (%48,15)

PAH 4 (%18,18) 6 (%22,22)
KABG 7 (%31,82) 2 (%7,71)

KAH 14 (%63.63) 17 (%72.72)
KBY 1 (%4,55) 3 (%11,11)

KEA uygulanan hastalarin 2’si (%7.40) asemptomatik,
25’ (%92.60) semptomatik, KAS uygulanan hastala-
rinise 1'i (%4,5) asemptomatik, 21’i (%95,5) sempto-
matik idi. Her iki grupta da en sik gorilen yakinma
bag donmesi idi. Hastalardaki lezyon derecesini belir-
lemek igin goriintiileme yontemi olarak RDUS, man-
yetik rezonans (MR) anjiyografi, BTA, konvansiyonel
anjiografi yapildi ve lezyonun karakteri ile ciddiyeti
belirlendi. Her iki hasta gurubunda da lezyon derece-
si 70-95 arasinda olup, ortalama darlik grup A'da
%82.95, grup B’de %82.78 idi. Her iki grupta da yapi-
lan eszamanl miidahaleler ve islem 6zellikleri arasin-
da farklihk yoktu (Tablo 2).

Tablo 2. Gruplarda islem o6zellikleri.

Grup A

-4 hastaya ayni seansta aortokoroner baypas greftleme
-1 hastaya subklavyen-aksiller baypas

-2 hastaya bilateral karotis arter endarterektomi
-Arteriotomilerin 15’i primer, 14’ patchplasti ile kapatildi

Grup B

-5 hastaya aortokoroner baypas greftleme

-2 hastaya iliak artere stent implantasyonu

-1 hastaya bilateral karotis arter endarterektomi
-4 hastaya koruyucu filtre kullanildi
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Sekil 1. Orta donem komplikasyonlar.

Orta donem takiplerde Grup A’da; komplikasyon
gorilmezken Grup B’de; 1 hastada (%4,54) hemipleji,
1 hastada (%4.54) hemiparazi, 2 hastada (%9.09)
restenoz gorildi ve istatistiksel olarak anlamli fark
cikmadi (p=0.11). Stent ici stenoz derecesi RDUS da
<%50 ve asemptomatik oldugu icin hastalar takip
edildi (Sekil 1).

Geg donem takiplerde Grup A’da; noérolojik kompli-
kasyon saptanmazken 1 hastada (%3.70) 3. yil taki-
binde restenoz tespit edildi, asemptomatik ve RDUS
da darlik derecesi <%50 oldugu icin takip karari alin-
di. iki hastada (%7.40) ikinci yilda nonkardiak neden-
li mortalite gelisti. Grup B’de; 1 hastada (%4.54)
hemipleji, 2 hastada (%9.09) hemiparazi, 5 hastada
(%22.72) stent ici stenoz saptandi (Sekil 2). Stent ici
stenoz saptanan hastalardan birinde semptomatik ve
darhk derecesi RDUS'da >%50 idi. Hastaya balon anji-
oplasti Onerildi ancak hasta islemi kabul etmedi,
diger 4 hasta ise asemptomatik oldugu igin takip
edildi. Ge¢ donemde Grup A'da inme ve restenoz
istatistiksel olarak anlamli distk bulundu (p=0.048
ve p=0.043).

TARTISMA

Klinigimizde karotis arter stenozuna tedavi yaklasimi
Avrupa Vaskiiler Cerrahi Dernegi (European Society
for Vascular Surgery; ESVS) tarafindan 2009 yilinda
yayinlanan kilavuz esas alinarak belirlenmektedir.
KAD’da stroke gecirmis ve klinik bulgulari yerlesmis
hastalarda 4-6 haftalik bir bekleme déneminin olma-
st yaygin kabul goren yaklasimdir B, Buna karsilik son
yillarda bekleme siiresi icerisinde yeni serebrovaski-
ler olaylar (CVO) gelisebileceginden KEA'nin inme
sonrasli kisa bir bekleme siresi (iki hafta) sonunda
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Sekil 2. Ge¢ donem komplikasyonlar.

yapilmasi gerektigi bildiren yayinlarda mevcuttur
11 Bizim galismamizda 2 hastada stroke sonrasi iki
haftalik beklemeyi muteakip cerrahi miidahale yapil-
di ve bu bekleme siirecinde hastalarda yeni CVO
gorilmedi. Bizim de akut stroke ile gelen hastalarda-
ki klinik uygulamamiz iki haftalik bekleme siiresi
sonrasi midahale seklindedir.

KEA planlanan hastalarin %40-50’sinde koroner arter
hastalig eslik etmektedir. Bircok ¢alismada bu hasta
grubunda KEA ve koroner arter bypas cerrahisinin
(KABG) eszamanli uygulamasi 6nerilmektedir!21e],
Bizim rutin klinik uygulamamiz da literatiire benzer
olarak KABG cerrahisine giden ve iKA'de ciddi darlk
olan hastalarda hasta tercihi de géz 6éniinde bulun-
durularak eszamanli KEA ya da KAS uygulanmaktadir.
KEA esnasinda serebral perfiizyonun korunmasi icin
sant yerlestiriimesi esnasinda %1-3’lik bir emboli
veya disseksiyon riski 7 tasidigi igin klinigimizde
secilmis hastalarda (kontralateral karotis arter okliiz-
yonu olmasi veya kontrlateral >%70 darlk olmasi,
internal karotis arterden geri akimin yeterli olmama-
si, intraoperatif distal karotis glidik basincinin <40
mmHg’nin) sant kullanmaktayiz.

KAS sonrasli restenoz oranlarini arastiran Gréschel ve
ark’min 18 34 calismay! iceren ortalama 13 aylik
(6-31 ay) derlemesinde %50 darlik orani 1. yilda %6,
2. yilda %7,5; >%70 darlik orani ise %4 olarak bulun-
mustur. Stent Protected-Angioplasty versus Carotid
Endarterctomy (SPACE) ¢alismasinda iki yilin sonun-
da her iki grupta inme riski ayni olsa da restenoz
(>%70) KAS grubunda daha yiksek bulunmustur
(%11.1 ve %4.6) 729 Bizim ¢alismamizda ise %50
darlik orani KAS grubunda 1. yilda %9, ge¢ donemde
%22; >%70 darlik orani ise %4 olarak bulundu.
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istatistiksel olarak uzun dénemde KAS grubunda
inme ve restenoz oraninin KEA gore daha yiiksek
oldugu gorildi (p=0.048 ve p=0.043).

KEA sonrasi norolojik komplikasyon gelisiminde eti-
yolojik nedenler hastaya ve cerrahi revaskiilarizasyo-
na bagh faktorlerdir. Cerrahi revaskiilarizasyona bagl
faktorler olarak endarterektomi sirasinda sant kulla-
nimi, vaskller manipillasyon ve cerrahi teknikler
sayilabilir 2, Bu nedenle biz de ¢alismamizda segil-
mis hastalarda sant kullandik ve 6zellikle taze trom-
bls tarzinda lezyonu olan hastalarda intraoperatif
manupilasyonlardan kagindik. Myers ve ark./nin 22
yaptigi bir calismada cerrahi tamir sirasinda ven
patch kullanilmasinin primer kapamaya bir Ustinlu-
gl olmadigi gosterilmistir. Bazi galismalar yama kulla-
niminin operasyon siresini uzattigi, riptlr ve geg
donem anevrizma gelisim riskine neden oldugunu
belirterek primer kapamayi tavsiye etmektedirler 23!,
Klinik rutin uygulamamizda liimen ¢api <5 mm olan
hastalara arteriyotomi patch plasti ile kapatildi.
Restenoz gelisen hastalarin tedavisinde cerrahi revas-
lUrazisyona bagli peroperatif komplikasyon orani
daha yiksek olup oncelikli olarak endovaskiiler
balon dilatasyon veya stent implantasyonu 6neril-
mektedir 24,

SONUC

KAD’da revaskilarizasyon sonrasi orta ve ge¢ donem
takiplerde restenoz ve norolojik komplikasyonlarin
KEA'de KAS'a gore daha dislik olmasindan dolayi
KAD tedavisinde ilk tercih olarak endarterektomiyi
onermekteyiz. Perkitan yaklagimlari ise, hasta terci-
hi de gbéz 6niinde bulundurularak, 6zellikle rekiirren
iKA stenozu olan, servikal sahaya radyasyon tedavisi
uygulanmis ve distal karotis arter lezyonu olan yik-
sek riskli hastalarda 6neriyoruz.
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Amag: Venéz yetmezlik tedavisinde endovenéz teknikler ¢ok sik uygulanmaktadir. Bu ¢alismanin amaci,
genel anestezi altinda endovaskiiler lazer ablasyon uygulanacak hastalarda preemptif intravenéz ibupro-
fen ve parasetamoliin akut agri skorlari, opioid tiiketimi ve hasta memnuniyeti (izerine etkilerini karsilas-
tirmaktir.

Yéntem: indiiksiyondan sonra Grup P’de 1 g Parasetamol ve Grup I’de 800 mg Ibuprofen ayri bir intravenéz
yolla yavas infiizyon olarak uygulandi. Her 2 ilag taburculuga kadar 6 saatte bir yinelendi. Agri siddeti igin
PACU’da ve ameliyat sonrasi 1., 2. ve 6. saatlerde viziiel analog skala (VAS) kullanildi. Akut agri durumun-
da (VAS 2 40) tedavi amagli 1 mg intravenéz morfin uygulandi. Taburculuk éncesi VAS skorlari, hastanede
kalis stiresi, toplam opioid tiiketimi ve hasta memnuniyeti degerlendirildi.

Bulgular: Toplam 82 hasta (Grup P’de 42 ve Grup I'de 40) ddhil edildi. VAS skorlari arasinda fark yoktu.
Toplam morfin tiiketimi Grup P’de 0,3340,47, Grup I'de 0,30+0,43 idi (p=0,42). Hastanede kalis siiresi Grup
P’de 6,4+1,.7 saat, Grup I'de 6,2+1,4 saat idi (p=0,51). Taburculukta dederlendirilen hasta memnuniyet
durumu benzer bulundu.

Sonug: Genel anestezi altinda EVLA uygulanan hastalarda preemptif intravenéz parasetamol ile ibuprofen
arasinda postoperatif akut agri skorlari ve opioid tiiketimi agisindan fark yoktur. Bu tip ameliyatlarda her
iki ilag da gtivenle uygulanabilir.

Anahtar kelimeler: EVLA, analjezi, parasetamol, ibuprofen
ABSTRACT

Objective: Endovenous techniques are applied very frequently in the treatment of venous insufficiency.
The aim of this study is to compare the effects of preemptive intravenous ibuprofen and paracetamol on
acute pain scores, opioid consumption and patient satisfaction in patients who will undergo endovascular
laser ablation under general anesthesia.

Methods: After induction, 1 g Paracetamol for Group P or 800 mg Ibuprofen for Group | was administered
as a slow infusion by a separate intravenous route. Both drugs were followed by a repeat dose every 6 h
until discharge. Visual analogue scale (VAS) was used for pain intensity at PACU and after the first, second,
sixth hour after surgery. In case of acute pain (VAS > 40) 1 mg intravenous morphine was used as a rescue
drug. VAS scores, length of stay, total opioid consumption and patient satisfaction status was evaluated
before discharge.

Results: A total of 82 patients (42 in Group P and 40 in Group 1) were included ,in the study . There was
no difference between the VAS scores. Total morphine consumption was 0.33+0.47 mg in Group P, and
0.30%0.43 mg in Group | (p=0.42). Hospital length of stay was 6.4+1.7 hours in Group P and 6.2+1.4 hours
in Group | (p=0.51). Patient satisfaction status evaluated at discharge was found to be similar between
groups.

Conclusion: There is no difference between preemptive intravenous paracetamol and ibuprofen in
patients undergoing EVLA under general anesthesia in terms of postoperative acute pain scores and
opioid consumption. Both drugs can be safely applied in this type of surgery.

Keywords: EVLA, analgesia, paracetamol, ibuprofen
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INTRODUCTION

Varicose veins are a very common disease with a
prevalence of up to 20% in men and> 25% in women.
1, In addition to ligation techniques, the frequency
of application of endovenous treatment modalities
in suitable patients is increasing day by day. Laser
techniques that described in the early 90s, have gai-
ned considerable popularity since then 3. Nowadays,
laser and radiofrequency ablation techniques have
become the gold standard in endovenous treatment.

Mild or moderate acute postoperative pain may
occur after endovascular laser ablation, which can
be applied under different anesthesia techniques
such as conscious sedation, general anesthesia, and
regional anesthesia in addition to tumescent anest-
hesia ¥, Opioids and nonsteroidal anti-inflammatory
drugs (NSAID) combinations are still indispensable
components of multimodal analgesia for the relief of
acute postoperative pain arising in this type of sur-
gery. Since opioid side effects may cause undesirable
results in this procedure, which is mostly performed
as an outpatient surgery, practices aimed at reducing
opioid use will increase patient satisfaction.

In the light of this information, the primary outcome
of this study is to compare the effects of intravenous
ibuprofen and paracetamol to be administered pre-
emptively on acute pain scores and opioid consump-
tion until discharge in patients who will undergo
endovascular laser ablation under general anesthe-
sia. The secondary outcome is to compare opioid
side effects and patient satisfaction.

MATERIALS and METHODS

After the institutional ethics committee approval
and written inform consent, ASA (American Society
of Anesthesiology) physical status I-Il patients who
underwent endovascular laser ablation under gene-
ral anesthesia between January and December 2020
were included in the study, retrospectively. Patients
with hepatic or renal dysfunction, body mass index
over 30 kg/m?, allergies to medications to be used,
and those who could not cooperate adequately
during pain assessment were excluded. All patients
were informed about pain assessment scales before
surgery.
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Routine monitoring technics (ECG, peripheral oxygen
saturation, noninvasive blood pressure) were appli-
ed to patients who were transferred to the operating
room without any premedication. Anesthesia was
induced with 1 mg/kg lidocaine, 3 mg/kg propofol,
and 1 mcg/kg remifentanil, then laryngeal mask air-
way inserted. After induction, 1 g Paracetamol
(Partemol, Vem llac, Ankara, Turkey) for Group P or
800 mg Ibupro+fen (Intrafen, Gen llac, Istanbul,
Turkey) diluted in 100 mL saline for Group | was
administered as a slow infusion over 5-10 minutes by
a separate intravenous route. Both drugs were follo-
wed by a repeat dose every 6 h until discharge.
Anesthesia was maintained with 2-3% sevoflurane in
2 liter of fresh gas flow with 50% O, and 50% air.
Afterward, a 6F intraducer was inserted by perfor-
ming great saphenous vein puncture at knee level
under ultrasound guidance in the reverse
Trendelenburg position. After the tip of the laser
fiber is placed 1-2 cm below the saphenofemoral
junction, perivenous tumescent anesthesia (1000 ml
0.9% saline, 50 ml lidocaine 2%, 1 ml Epinephrine
1:1000, 10 mEq NaHCO,) was applied under ultraso-
und guidance. Laser energy was applied in continuo-
us mode by withdrawing the sheath intermittently.
Surgery was terminated after the required phlebec-
tomies was performed.

Visual analogue scale (VAS) from 0 to 100 (0 = no
pain and 100 = the worst pain imaginable) was used
for self-assessment of postoperative pain intensity
after patients are awakened. In case of acute pain
(VAS > 40) 1 mg intravenous morphine was used as a
rescue drug. Patients under observation in the post
anesthesia care unit were transferred to the surgical
ward if VAS scores were under 40 and modified
Aldrete scores were over 8.

Morphine requirement and VAS scores were monito-
red hourly until discharge. Patients were followed up
for nausea, vomiting, itching, dyspepsia, headache,
sedation, respiratory depression, and pulmonary
complications. Patient satisfaction status was evalu-
ated before discharge (1, unsatisfied; 2, satisfied; 3,
very satisfied).

Statistical analysis was performed using IBM SPSS
20.0 software. Distribution of data was carried out
using the Kolmogorov—Smirnov test. Categorical data
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were compared between groups using the Pearson x
2 test. The one-way ANOVA followed by Tukey’s tests
was used to check differences among groups, at a
significance level of 5% for normally distributed con-
tinuous variables. Descriptive statistics was expres-
sed as a meanzSD.

RESULTS

A total of 82 patients, 42 in Group P and 40 in Group
I, were included in the study. No difference was found
between the groups regarding age, gender, body mass
index, comorbidities, and ASA status of the patients.
As surgical data heart rate, mean arterial pressure,
anesthesia duration, surgery time, and intraoperative
remifentanil consumption were similar. In addition,
there was also no difference in time spent in the PACU
and modified Aldrete scores (Table 1).

3 patients in Group P and 2 patients in Group |
needed 1 mg of morphine in the recovery room
before they were transferred to the surgical ward.
There was no difference between the VAS scores
evaluated at the postoperative first, second, sixth
hour and discharge for both groups. Total morphi-
ne consumption during discharge was determined
as 0.33+0.47 in Group P, and 0.30+0.43 in Group |
(p=0.42) (Table 2). Nausea, vomiting, itching,
dyspepsia, headache, sedation, respiratory dep-
ression, and pulmonary complications were not
detected in any patient.

Hospital length of stay was 6.4+1.7 hours in Group P
and 6.2+1.4 hours in Group | (p=0.51). One patient in
each group spent a night in the hospital of their own
accord. Patient satisfaction status evaluated at disc-
harge was found to be similar (Table 3).

Table 1. Demographic and surgical data (meanistandard deviation).

Group P Group | p
(n=42) (n=40)

Age (year) 49.9+12.1 51.6+11.7 0.36
Gender (female/male) 25/17 22/18 0.44
BMI (kg/m?) 26.35.2 25.8+7.9 0.28
ASA status (1/11) 24/18 24/16 0.59
Preoperative comorbidities (%)

Hypertension 8 (19) 7 (17.5) 0.18

Diabetes mellitus 5(11.9) 4 (10) 0.39

Coronary artery disease 3(7.1) 3(7.5) 0.61

OSAS 2(4.7) 2 (5) 0.29
Duration of anesthesia (min) 42.1+12.2 44.3+11.8 0.33
Duration of surgery (min) 39.7+13.4 41.5+10.9 0.42
Intraoperative remifentanil consumption (ug) 279.7+28.9 268+32.4 0.22
Time spent in PACU (min) 22.319.8 21.5+10.2 0.41

BMI: body mass index; OSAS: Obstructive sleep apnea syndrome; PACU: Post anesthesia care unit

Table 2. Visual analog scale (VAS) scores [0-100], and total morphine consumption (mg).

Group P Group | P
(n=42) (n=40)
VAS scores
At PACU 12+3.1 11+2.6 0.32
1st hour 16+5.2 13+4.6 0.28
2nd hour 22+4.8 16+3.3 0.11
6th hour 12+2.1 10+2.7 0.35
Discharge 12+2.4 11+3.1 0.29
Total morphine consumption (mg) 0.33+0.47 0.30+0.43 0.42

PACU: Post anesthesia care unit
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Table 3. Hospital length of stay, and patient satisfaction (1, unsatisfied; 2, satisfied; 3, very satisfied).

Group P Group | p
(n=42) (n=40)
Hospital length of stay (hours) 6.4+1.7 6.2+1.4 0.51
Patient satisfaction (1/2/3) (n)
At PACU 1/16/25 1/17/22 0.31
At surgical ward 1/14/27 1/12/27 0.29
During discharge 1/11/30 1/9/30 0.48

PACU: Post anesthesia care unit

DISCUSSION

There was no significant difference between intrave-
nous ibuprofen and paracetamol administered pre-
emptively on acute pain scores and opioid consump-
tion until discharge in patients who will undergo
endovascular laser ablation under general anesthe-
sia. In addition, while no opioid side effects were
observed, patient satisfaction status were similar.

Many treatment methods are used in venous insuffi-
ciency, which is almost 25% in both sexes. In addition
to the surgical techniques applied for many years,
endovenous techniques have been used more widely
in recent years. Although there are many studies
comparing these techniques, it has been shown that
there is no significant difference in long-term results.
Lawaetz et al. compared endovenous ablation tech-
niques, foam sclerotherapy and surgical stripping
techniques. As a result, they stated that there was
no difference between EVLA and stripping in long
term follow up P, At the same time, Pan et al. also
revealed in their meta-analysis that there was no
difference between stripping and EVLA in two-year
follow-up results ', In the comparison of different
laser types, Doganci and Demirkilic reported that
they achieved less pain and a better venous clinical
severity scores with 1470 nm laser and radial fiber
compared to 980 nm laser and bare-tip laser . It is
also known that after EVLA, the pain scores of the
patients decrease and their satisfaction increases ®.
In this study, we evaluated pain and satisfaction
levels after EVLA performed last year using a 1470
nm laser type under general anesthesia.

This surgical procedure can be done by applying dif-

ferent types of anesthesia. It can be performed
under sedoanalgesia or by adding NO inhalation to
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tumescent anesthesia in outpatient clinics . In addi-
tion, neuraxial blocks, peripheral nerve blocks and
general anesthesia are also applied in operating
room applications, considering both surgeon and
patient wishes 1%, Arun et al. reported that general
anesthesia applied with laryngeal mask can be used
safely in these patients . In our study, the effects of
two different analgesic agents on patients’ pain sco-
res and opioid consumptions undergoing general
anesthesia upon the request of the patient or surge-
on were compared.

Postoperative acute pain can be detected in patients
who underwent EVLA despite tumescent anesthesia
and this can seriously impair patient comfort and
satisfaction. Although there are many agents that
can be used to reduce these complaints, opioids are
not the most preferred drugs in outpatient surgery
considering their side effects. In addition to intrave-
nous paracetamol, which is frequently used in our
country in recent years, intravenous ibuprofen as a
NSAID that can be used preemptively, has also star-
ted to be used. Yalginli et al. stated that intravenous
ibuprofen is more effective than paracetamol in soft
tissue injuries in patients admitted to emergency
department 2. On the other hand, Erdogan Kayhan
et al. showed that intravenous ibuprofen did not
change the opioid consumption compared to para-
cetamol, but it reduced the severity of pain in pati-
ents who had bariatric surgery 3. Celik et al. stated
that ibuprofen was more effective in the first 12
hours in patients who underwent septorhinoplasty,
but there was no difference between the two agents
afterwards %, There is no data on the use of these
two agents in EVLA procedures, which are used to
prevent or reduce the use of opioids in many lesions
and surgical procedures. Both the less tissue damage
during EVLA and using tumescent anesthesia may
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have caused no difference between these two agents
in our study. However, the need for additional anal-
gesics in some patients despite these medications
indicates that the pain is a subjective experience and
patient-based treatment methods should be used.

This study contains some limitations. First of all, the
evaluation is retrospective and does not involve any
randomization. Secondly, the small sample size in a
single center might have caused no significant diffe-
rence between these two drugs. Third, it could not
be evaluated whether there is any difference in pain
scores after discharge. Prospective, randomized,
double-blind, multicenter studies are needed to
achieve more effective results.

CONCLUSION

There is no difference between preemptive intrave-
nous paracetamol and ibuprofen in patients under-
going EVLA under general anesthesia in terms of
postoperative acute pain scores and opioid con-
sumption. Both drugs can be safely applied in this
type of surgery.
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ABSTRACT

Objective: Sedation in the intensive care unit plays a key role in patient management as it helps
suppress agitation, increases tolerance to stress, and facilitates medical interventions, such as
noninvasive ventilation (NIV) Our purpose was to determine the long-term hemodynamic
effects of dexmedetomidine in elderly patients with acute respiratory failure who require NIV.
Methods: We recorded the data concerning age, comorbidities, doses of dexmedetomidine,
hemodynamic parameters, use of vasopressors and length of ICU stay, from the hospital
electronic medical recor system Due to the possibility of causing hemodynamic instability in
ICU, patients with reduced ventricular contractility, hypothermia, septic shock, endocrine
pathologies and neurosurgery cases, were excluded from the study.

Results: The patients were evaluated in four age groups: Group I: 18-39 years; Group Il, 40-64
years; Group lll, 65-80 years, and Group 1V, aged >80 years The patients in group IV were found
to be at a higher risk for a decrease in MAP following onset of dexmedetomidine treatment
(p=0.005*). Notably, most of the vasoactive agents were used in patients over 85 years old
(54.2%, p=0.005). With increasing age hypotension and vasopressor needs were found to
exhibit a corresponding augmentation.

Conclusion: Dexmedetomidine meets requirements for sedation during NIV in the ICU. Even
without loading dose the drug can induce hemodynamic instability, therefore close monitoring
is necessary. In elderly, dexmedetomidine should be started at the lowest possible dose and
slowly titrated according to the patient’s response.

Keywords: dexmedetomidine, elderly patient, noninvasive ventilation, sedation
[e74

Amag: Yogun bakim Uinitesinde sedasyon ajitasyon ve strese yanitini baskilamak ve non-invaziv
ventilasyon gibi tibbi miidahaleleri kolaylastirmak agisindan 6nemli rol oynar. Bu ¢alismada amag,
yogun bakimda akut solunum yetmezIigi nedeniyle non-invaziv ventilasyon destegi alan hastalar-
da uzun siireli deksmedetomidin kullaniminin yasa baglh hemodinamik etkilerini incelemek.
Yontem: Hastane elektronik tibbi kayitlarindan yas, ek hastalik, deksmedetomidin dozlari,
hemodinamik parametreler, vazopressér kullanimi ve yogun bakim kalis siiresi gibi veriler kay-
dedildi. Azalmis ventrikiiler kontraktilite, hipotermi, septik sok, endokrin patolojiler ve beyin
cerrahisi hastalari dogrudan hemodinamik instabiliteye neden olabileceklerinden ¢alisma disi
birakild.

Bulgular: Hastalar dért grup halinde degerlendirildi: 18-39 (Grup 1), 40-64 (Grup 1), 65-80
(Grup 111) ve >80 yas (Grup IV). Seksen bes yas ve lzerindeki ileri yash hastalarin deksmedeto-
midin baslangicini takiben ortalama arter basincinda diger gruplardan daha fazla azalma
saptanmustir (p=0.005%). Vazoaktif ajan kullanimi da ayni sekilde 85 yas (istii olan hastalarda
daha fazla gérilmdstiir (% 54,2, p=0,005). Yas arttik¢a, hipotansiyon ve vazopresér ihtiyaglari-
nin da arttigi saptanmistir.

Sonug: Deksmedetomidin yogun bakimda NIV sirasinda sedasyon gereksinimlerini karsilar.
Yiikleme dozu olmasa dahi hemodinamik dengesizlik gézlemlenebilir, bu nedenle yakin izlem
gereklidir. Yashlarda deksmedetomidin miimkiin olan en diisiik dozda baslatilmali ve cevaba
gore titre edilmelidir.

Anahtar kelimeler: deksmedetomidin, yasli hasta, non-invazif ventilasyon, sedasyon
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INTRODUCTION

Sedation in the intensive care unit (ICU) plays a key
role in patient management as it helps suppress agi-
tation, increases tolerance to stress, and facilitates
medical interventions, such as non-invasive ventilati-
on (NIV) &, During NIV, it is crucial to preserve upper
airway patency, ensure the non-suppression of respi-
ration, and reduce the perception of dyspnea; there-
fore, deep sedation is not necessary .. Given the
foregoing requirements, dexmedetomidine is a good
option for sedation in patients with acute respiratory
failure who require NIV B!, The safety of dexmedeto-
midine in short-term use has already been establis-
hed. It has a predictable cardiovascular profile and,
most of the time, hemodynamic changes improve
without treatment ™. Due to a decrease in their
physiological capacity and altered pharmacodyna-
mic responses, elderly people are more sensitive to
the effects of medications®. Moreover, long-term
use safety, especially in the elderly, has not been
adequately studied. Given that the number of the
elderly population is growing, this dearth of know-
ledge will continue to present medical personnel
with a clinical challenge. Therefore, in this study, we
aimed to determine the long-term hemodynamic
effects of dexmedetomidine in elderly people with
acute respiratory failure who require NIV.

MATERIAL and METHODS

This retrospective single-center observational study
was performed on patients who received long-term
dexmedetomidine infusion (>24) during NIV, due to
respiratory failure, between April 1, 2017, and
February 28, 2020. The study was approved by the
Ethics Committee of Acibadem Mehmet Ali Aydinlar
University, Istanbul, Turkey (2020-03/20). We revie-
wed the clinical course and collected data on age,
comorbidities, doses of dexmedetomidine, hemody-
namic parameters, use of vasopressors, and length
of ICU stay, from the hospital electronic medical
record. Due to the possibility of causing hemodyna-
mic instability in ICU, patients with reduced ventricu-
lar contractility, hypothermia, septic shock, endocri-
ne pathologies, and neurosurgery cases, were exclu-
ded from the study.

Patients were enrolled if they met the following cri-

teria: age over 18 years; need of non-invasive venti-
lation under dexmedetomidine using more than 24 h
of intensive care with no other analgesia and/or
sedation. Exclusion criteria were: use of other seda-
tive or analgesic agents during dexmedetomidine
infusion period, use of the drug less than 24 h, need
of endotracheal intubation.

At our hospital, routinely we administer dexmede-
tomidine as a continuous infusion at doses ranging
from 0.2 to 1.5 mcg/kg/hour without loading, due
to the possibility of sharp drops in hemodynamic
parameters. For monitorization of sedation we use
Richmond Agitation Sedation Scale (RASS) in com-
bination with physiological parameters like heart
rate, blood pressure, mimic, gesture, and perspira-
tion. After 1 hour of initiation of dexmedetomidi-
ne infusion, if the sedative effect is not at the
expected RASS level, the rate of infusion increases
or decreases by 0.1 mcg/kg/hour. In cases of deve-
loping bradycardia, hypotension, or both, sedati-
on gradually decreases or restarts. Vasoactive
medications with corresponding doses are used
when needed. Bradycardia is defined as heart
rate<60 beats per minutel, requiring modificati-
on of dexmedetomidine doses. Hypotension is
defined as mean arterial pressure (MAP) less than
65 mm Hg. Hypobradycardia is defined as both
heart rate and arterial pressure’s decreases as
defined.

Statistical Analyses

All statistical analyses were performed using IBM
SPSS for Windows, Version 23.0 (IBM Corp., Armonk,
NY, USA). Data are presented as mean, standard
deviation (SD), median and interquartile range (IQR),
according to the distribution of the values.

Used tests were normality test (Shapiro Wilk),
Descriptive statistics, Chi-square relationship test,
Repeated Measures Analysis.

RESULTS

A total of 100 intensive care unit (ICU) patients were
included in the study. The patients were divided into
four groups: 18-39 (group 1), 40-64 (group 1), 65-80
(group Ill), and >80 years (group V). The patients’
demographic and clinical characteristics are shown
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Table 1. Relationship analysis between the hemodynamic parameters of the patients and age groups.

Group | Group Il Group Il Group IV P value
n=22 n=22 n=32 n=24
Age 18-39y 40-64y 65-80y >80 0.000*
Comorbidities, n(%)

Hypertension 0 (0%) 13 (59%) 25 (78%) 19 (79%) 0,031*
Diabetes 1(4.5%) 2 (9%) 9 (28%) 8 (33%) 0,055
Chronic kidney 1(4.5%) 2 (9%) 3 (9%) 7 (29%) 0,002*
Malignancy 3(13.6%) 13 (59%) 18 (56%) 3(12%) 0,014*
Others 0 9 (40%) 9 (28%) 7 (29%) 0.168

Bradycardia, n(%) 0(0.0) 2 (9.0) 6 (18.8) 4 (16.7) 0.005*
Hypotension, n(%) 2 (9.0) 8 (36.4) 12 (37.5) 13 (54.2) 0.127
Hypobradycardia, n(%) 0(0.0) 2 (9.0) 3(9.4) 2 (8.3) 0.005%*
Vasopressor requirement, n(%) 2 (9.0) 8 (36.4) 12 (37.5) 13 (54.2)

ICU duration, (%)

0-7 days 45.5 27.3 25.0 41.7 0.175

7-14 days 45.5 36.4 31.3 25.0

>14 days 9.1 36.4 43.8 33.3

Chi-square relationship test, *p<0,05
in Table 1. A continuous infusion of dexmedetomidi- 120,04 -
ne, median infusion time 71.5 (35-168). a1

110,04
When the results were evaluated, the patients in

group IV were found to be at a higher risk for a dec-
rease in MAP following dexmedetomidine initiation
(p=0.005*). Notably, most of the vasoactive agents
were used in patients over 80 years old (54.2%,
p=0.005). As age increased, hypotension and vasop-
ressor needs were found to exhibit a corresponding 80,04
augmentation. Hypertension, diabetes mellitus,
chronic kidney disease, and cancer were found to be .
the most common diseases among the elderly. There T

1 2 3 45 6 7 8 9 10 11 12 13 14 15 pylse
were significant differences in the groups with regard
to the comorbidities, with the highest proportion of
hypertension, diabetes mellitus, chronic kidney dise-
ase, and cancer noted in group IV. Group Il accoun- 1350
ted for a lesser proportion than group IV but the z§°:s
disparity was minimal. When the distribution chart 1300 A o
of heart rate values by age group was evaluated, the \
highest decrease in heart rate was seen in group IV
(Graph 1). However, this decrease was not statisti-
cally significant, and no difference was found betwe-
en the age groups in terms of bradycardia (p=0.168). \ )
This result was similar to that of the distribution ' N\,
chart of mean arterial values by age group, with the 11004 S
largest decreases found in group IV (Graph 2). There
was no significant relationship between bradycardia,
hypobradycardia, ICU length of stay, and age group
(p>0.05).
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Graphic 2. Distribution chart of systolic blood pressure

values by age groups.
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DISCUSSION

Aging is associated with a decrease in physiological
capacity and an increase of comorbidities, which can
modify the response to all kinds of stress or the
administration of sedatives. Nowadays the number
of critically ill elderly patients is growing due to the
aging of the population. Studies show that use of
NIV in this group of patients is associated with dec-
reased morbidity and mortality compared with inva-
sive mechanical ventilation ®.. The poorer tolerance
of the elderly to stress and associated complications
is one of the indications for sedation. However,
excessive sedation should be avoided. In these situ-
ations, dexmedetomidine comes to the fore, becau-
se it provides mild to moderate sedation without
causing significant respiratory depression®!,
Moreover, it has been associated with improved
patient communication with the hospital staff and a
reduction in agitation and delirium . Furthermore,
NIV intolerance can increase the frequency of intu-
bation [,

Clear therapeutic goals and the potential adverse
reactions should be considered when starting any
sedation®. The cardiovascular responses to dexmede-
tomidine are generally predictable, and exaggerated
drops can be minimized by starting at the lowest pos-
sible dose and titration based on response. As an
alpha-2 agonist, it can increase the risk of hypotension
and bradycardia . Among healthy volunteers, dex-
medetomidine was found to decrease the plasma
levels of both noradrenaline and adrenalinel*. Age
alone is clearly a poor marker of the potential cause of
hemodynamic instability, so elderly people will be
more sensitive to all of the effects of the drug.

Our data support the growing body of literature indi-
cating that hemodynamic parameters decrease as a
significant side effect following dexmedetomidine
initiation "2, However, unlike other research, our
study shows the difference in cardiovascular respon-
se among age groups. Cardiac reserve becomes less
hemodynamically labile as an individual gets older.
Therefore, the initiation of dexmedetomidine should
be done with lower calculated doses and hemodyna-
mic follow-up should be conducted more closely.
Within 72 hours following dexmedetomidine initiati-
on, older patients experienced the most substantial

decrease in MAP (p=0.005). Likewise, the older pati-
ents needed more vasoactive support. In the youn-
ger patients, although there was a decrease in blood
pressure and pulse after the initiation of dexmedeto-
midine, intervention was not required.

In our study, expectedly, comorbidities were found
to increase with the advancement of age. The hig-
hest decrease in MAP following dexmedetomidine
initiation was found in the elderly group, but it is
difficult to say whether the hemodynamic lability
develops due to age or comorbidities associated
with it. For example, autonomic neuropathy is a
major complication of diabetes mellitus and is repor-
ted to be associated with increased hemodynamic
instability. It is worth mentioning that a relationship
between autonomic dysfunction and hemodynamic
response to anesthetics has been observed in diabe-
tic patients!*¥, Hemodynamic lability occurs more
often in hypertensive patients 4. Cancer patients
are faced with more serious interactions and comp-
lications during anesthetic management. Central and
autonomic nervous system toxicity and peripheral
neuropathies, as well as cardiotoxicity, may occur in
cancer patients who have received chemotherapy
agents [,

This study has several limitations. First, it is a retros-
pective study that involved the analysis of data from
a single hospital. Thus, we cannot determine to what
extent the results were affected by the efforts of
clinicians to ameliorate hemodynamic instability,
such as the administration of fluids. Second, we are
unable to explain whether hypotension in elderly
patients is caused by physiological changes or by the
pathophysiological mechanism of comorbidities.

CONCLUSION

Dexmedetomidine meets requirements for sedation
during NIV in the ICU. Even with no loading dose the
drug can do haemodynamic instability, therefore
close monitoring is necessary. It is useful to focus on
non-pharmacological methods like decrease of envi-
ronmental stimuli, early mobility, flexible family visi-
tation policy and sleep hygiene. In elderly dexmede-
tomidine should be started at the lowest possible
dose and slowly titrate according to the patient’s
response.
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(074

Amag: Siddetli COVID-19 hastalarinda géze carpan en 6nemli klinik bulgu endotel hasaridir. Bu
nedenle siddetli COVID-19 hastalarina antikoagiilanlarin (heparin gibi) aktif olarak uygulanmasi
6nerilmektedir. Bu ¢calismada amag, tedavide kullanilan DMAH doz farliliklarinin, siddetli COVID-19
hastalari tizerindeki etkilerini arastirmaktir.

Yéntem: Calisma, 3. basamak yogun bakim (nitesinde, retrospektif olarak yapildi. PCR (Polimeraz
zincir reaksiyonu) pozitif (+) hastalar ¢calismaya déhil edildi. Hastalarin demografik verileri, hasta-
nede ve yogun bakimda kalis siireleri, yogun bakim yatislarinin son giiniindeki laboratuvar deger-
leri (D-dimer, CRP, kreatinin), mortalite ile invaziv mekanik ventilatér gereksinimleri kaydedildi.
Grup O: antikoagiilan almayan, grup 1: giinde 1 doz enoksaparin sodyum: 40 mg (4000 anti-Xa
IU’ya esdeger), grup 2: giinde 2 doz enoksaparin sodyum: 1 mg/kg alan hastalardan olusuyordu.
Bulgular: Calismaya toplam 191 hasta déhil edildi. Hastalardan %45’i kadin (n:86), %55’ erkekti.
Ortalama yas 67.6+13.8 olarak bulundu. Hasta sayilari; Grup 0: 12, Grup 1: 90, Grup 2: 89 idi. Grup
0’da 7 gtinliik mortalite %50, Grup 2’de %22,2, Grup 3’te %23,5 olarak saptandi (p degeri <0,05).
Sonug: COVID-19’lu kritik hastada yapilan yakin tarihli bir akciger diseksiyonu raporunda; pulmoner
kiigtik damarlari ttkanma ve mikrotromboz olusumu gésterilmistir. DMAH’in profilaktik dozlar
daha sik kullaniimaktadir. Bazi ¢alismalarda, septik hastalarin erken teshis ve spesifik tedaviden
yarar saglayabilecedi 6ne siiriilmiistiir. Sonug olarak, mobilizasyonu sinirli olan agir COVID-19 has-
talarinda DMAH’in tiim dozlari morbidite ve mortaliteyi azaltir.

Anahtar kelimeler: COVID-19, DMAH (diisiik molekiil agirlikli heparin), yo§un bakim
ABSTRACT

Objective: The most prominent clinical finding in severe COVID-19 patients is endothelial damage.
For these reasons, active administration of anticoagulants (such as heparin) is recommended to
patients with severe COVID-19. The purpose of this study is to investigate the effects of different
doses of low-molecular weight heparin (LMWH) on severe COVID-19 patients.

Methods: This study was performed retrospectively in intensive care unit of a tertiary referral
hospital. PCR (polymerase chain reaction) positive (+) patients were included in the study. Patients’
demographic data, length of stay in the hospital and intensive care unit, laboratory values
(D-dimer, CRP, creatinine) on the last day of intensive care stay , mortality and invasive mechanical
ventilator needs were recorded. Group O: consisted of patients not receiving anticoagulants, and
Group 1 received a single daily dose of 40 mg enoxaparin sodium (equivalent to 4000 anti-Xa IU),
and Group 2 received 2 daily doses of 1 mg/kg enoxaparin sodium.

Results: A total of 191 patients were included in the study. 45% of the patients were female (n: 86),
55% were male. The mean age was found to be 67.6 + 13.8. Patient numbers; group 0: 12, group
1: 90, group 2: 89. 7-day mortality was 50% in group 0, 22.2% in group 2, and 23.5% in group 3 (p
value <0.05).

Conclusion: In a recent lung dissection report in critically ill patient with COVID-19; occlusion of
pulmonary small vessels and formation of microthrombosis have been demonstrated. Prophylactic
doses of LMWH are used more frequently. Some studies have suggested that septic patients may
benefit from early diagnosis and specific treatment. As a result; in severe COVID-19 patients with
limited mobilization, all doses of LMWH reduce morbidity and mortality.

Keywords: COVID-19, LMWH (Low molecular weight heparin), intensive care
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GiRiS

Coronaviriis hastaligi 2019 (COViD-19) siddetli akut
solunum sendromu koronavirlis 2 (SARS-CO-V-2),
betacoronavirus lyesidir. COVID-19 salgini ilk olarak
Cin’in Hubei eyaleti Wuhan’da gériildii ™. COViD-19
ile gelisen akciger infeksiyonlari mortalitesi oldukca
yliksek olan agir ARDS (akut respiratuar distres
sendromu)’ye kadar ilerleyebilmektedir. Siddetli
COVID-19 hastalarinda géze ¢arpan en 6nemli klinik
bulgu endotel hasaridir ve hastalarinda vaskiilit
gorilebilir. Tedavi stratejileri kesin verilere dayanma-
makta fakat kanitlar her gecen giin artmaktadir 23,

Uzun siireli immobilizasyon, siddetli COViD-19 hasta-
larda venoz tromboembolizm (VTE) riskini de artirir.
Bu nedenle siddetli COViD-19 hastalarina antikoagi-
lanlarin (heparin gibi) aktif olarak uygulanmasi 6ne-
rilmektedir .

Bu calismada amag, tedavide kullanilan DMAH doz
farliliklarinin, siddetli COVID-19 hastalar tizerindeki
etkilerini aragtirmaktir.

GEREC ve YONTEM

Calisma, 3. baamak yogun bakim (nitesinde, 16
Mart-30 Temmuz 2020 tarihleri arasinda yatan has-
talarin verileri kullanilarak retrospektif olarak yapildi.
18-85 yas arasi, PCR (polimeraz zincir reaksiyonu)
pozitif (+) hastalar ¢alismaya dahil edildi. PCR negatif
hastalar, 18 yasindan kiiclik olanlar calisma disinda
birakildi. Calisma gruplari, yogun bakima yatis PO,/
FiO, (horowitz katsayisi) orani <100 olan ARDS hasta-
larindan olusuyordu. Hastalar, antikoagiilan dozlari-
na gore 3 gruba ayrildi (Grup 0, Grup 1, Grup 2).

GKDA Derg 2021;27(2):171-4

Grup 0: antikoagilan almayan, Grup 1: giinde 1 doz
enoksaparin sodyum: 40 mg (4000 anti-Xa IU’ya
esdeger), Grup 2: giinde 2 doz enoksaparin sodyum:
1 mg/kg alan hastalardan olusuyordu. Grup 0, Covid-
19 pandemisinin baslarinda tedavi stratejilerinin net
olarak tanimlanamadigi doénemdeki hastalardan
meydana gelmisti.

Hastalarin demografik verileri, hastanede ve yogun
bakimda kahs sireleri ve yogun bakim yatiglarinin
son glinindeki laboratuvar degerleri (D-dimer, C-
reaktif protein (CRP), kreatinin), mortalite ile invaziv
mekanik ventilator gereksinimleri kaydedildi.

istatistiksel analiz igin; SPSS versiyon 20 istatistik
programi kullanildi. Tanimlayici istatistikler ve fre-
kanslar ylzde oranlari ile degerlendirildi. Gruplarin
dagilimi kolmogorov-smirnov testi ile belirlendi.
Assym sig. 0,05’ten buyik degerler normal dagilim,
kiicik degerler normal olmayan dagilim olarak kabul
edildi. Normal dagilim gosteren verilere parametrik
testler (T test) uygulanirken, olgu sayisi 30’dan blyuk
olan ve normal dagilim sergilemeyen verilere non-
parametrik testler uygulandi (Mann Whitney U).
Tum istatistiksel verilerin analizinde p degeri 0,05’ten
kiicUk olan degerler istatistiksel olarak anlamh kabul
edildi.

BULGULAR

Calismaya toplam 191 hasta dahil edildi. Hastalardan
%45’i kadin (n:86), %55’i (n:105) erkekti. Ortalama
yas 67.6+13.8 olarak bulundu. Hastanede kalis siiresi
15.7£10.4 ve yogun bakimda yatis stresi 9.27.6 idi.
Hasta sayilari; Grup 0:12, Grup 1:90, Grup 2:89 idi.

Tablo 1. Bulgular.

Grup 0 (n:12) Grup 1 (n:90) Grup 2 (n:89) Total (n:191) P degeri
Cinsiyet K/E 7/5 39/51 40/49 86/105 0.61
Yas 63.9+16.8 69.9+13.3 65.8+13.6 67.6+13.8 0.082
Hastane yatis 11.343.4 16£12.2 15.948.9 15.7+10.4 0.018*
Yogun bakim yatig 542.7 9.5¢9.1 9.6+6.2 9.2¢7.6 0.01*
CRP 121.4+128 96.9+112.9 104.1+124.1 101.8+118.7 0.774
D-dimer 3187+3350.2 3929.6+4266.8 4076.6+4913.8 3946.3+4494.8 0.844
Kreatinin 3.4+6.8 1.6+1.5 1.6+1.6 1.7+2.3 0.033*
Mortalite 6 43 48 97 0.71
iMv 6 44 49 99 0.79

* p dederi <0.05 (Grup O ile Grup 1 ve Grup 2 karsilastiriimasi), IMV: invaziv mekanik ventilasyon, CRP: C-reaktif protein, K: Kadin, E: Erkek.
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Tablo 2. 7 ve 30 giinliik mortalite oranlari.

Grup 0 Grup 1 Grup 2
(n:12) (n:90) (n:89)

7 gunlik mortalite %50 (n:6) %22.2 (n:20) %23.5 (n:21)
30 glinlik mortalite %50 (n:6) %47.7 (n:43) %52.8 (n:47)

Tablo 3. invaziv mekanik ventilasyon (iMV) ihtiyaci ve

mortalite oranlari.

Grup 0 Grup 1 Grup 2 P
(n:12) (n:90) (n:89) degeri
iMv %50 (n:6) %48.8 (n:44) %55 (n:49) 0.79

Mortalite %100 (n:6) %97.7 (n:43) %97.9 (n:48) 0.71

IMV: Invaziv mekanik ventilasyon

Gruplar arasinda cinsiyet, yas, CRP, d-dimer, 30 giin-
lik mortalite ve invaziv mekanik ventilasyon gereksi-
nimi agisindan anlamli bir farkhlasma gézlenmedi.
Grup 1 ve 2 arasinda bakilin tim parametrelerde
istatistiksel anlamli bir farklilasma gozlenmedi. Grup
0 ile karsilastirildiklarinda; hastanede yatis, yogun
bakimda yatis, kreatinin degerleri ve 7 ginliik morta-
litede anlamli farklilasmalar bulundu (p degeri <0,05).
Grup 0’ da diger 2 gruba gore hastanede kals siresi,
yogun bakimda kalis siiresi daha kisa, 7 glinlik mor-
talite ve kreatinin degerleri daha distuk bulundu
(Tablo 1, 2). Grup 0’da 7 glinlik mortalite %50, Grup
2'de %22.2, Grup 3'te %23.5 olarak saptandi (Tablo
2). Grup 0’da entiibasyon orani %50, Grup 1'de %48.8,
Grup 2’de %55 olarak bulundu. Entiibe olan hastalarin
%97.9’u 30 gln icinde exitus oldu (Tablo 3).

TARTISMA

Enfeksiyon; asiri trombin dretimi ve fibrinoliziste
azalma ile belirginlesen hiperkoagiilopatiye neden
olabilir, tipki COVID-19 hastalarinda oldugu gibi ©'. Ek
olarak, siddetli COViD-19’da bulunan hipoksi kan
viskozitesini artirarak da trombozu uyarir 1,

COVID-19’lu kritik hastada yapilan yakin tarihli bir
akciger diseksiyonu raporunda, pulmoner kiguk
damarlari ttkanma ve mikrotromboz olusumu goste-
rilmistir 7).

DMAH antiinflamatuvar etkinligi de olan, DiC (yaygin
damarigipihtilasma) ve VTE (ven6z tromboemboli)’'de

en sik kullanilan antikoagtlandir ¥, DMAH’in profi-
laktik dozlari daha sik kullanilmaktadir. Kanitlar,
VTE’nin yayginhginin ve genetik risk faktorlerinin
etnik poptlasyonlar arasinda 6nemli 6lglide degisti-
gini ve Asya popllasyonlarinda (yilda 100.000 kisi
basina 21-29 olgu) VTE sikhginin disiik oldugunu
gosterdiginden ! daha yuksek DMAH dozu Asyal
olmayan siddetli COViD-19 hastalarinda disiiniilebi-
lir. Sepsis ile iligkili DIC icin antikoaglilan tedavinin
etkinligi hala tartismalidir 9. Sepsis yonetimine ilis-
kin Japon kilavuzu bile sepsisle iligkili DIC’de standart
tedavi olarak heparin veya heparin analoglarinin kul-
lanimina karsidir ¥, Bazi calismalarda, septik hasta-
larin erken teshis ve spesifik tedaviden yarar saglaya-
bilecegini 6ne stiirmustir 2. Bu ¢alismada kullanilan
profilaktik ve ylksek dozlarin uzun dénem mortalite,
yogun bakim yatis sliresi ve hastanede kalis stireleri-
ni iyilestirmedigi gosterildi.

Pihtilasma aktivasyonunun dolayli bir belirteci ola-
rak, belirgin sekilde yiikselen d-dimerin, daha siddet-
li hasta grubunda (449’dan 161’i, %35.9) heparin
tedavisinden yarar gordigini gostermistir 3. Agir
hastalardan olusan ¢alismamizda, DMAH doz farkli-
liklari ve hig kullanilmamasi d-dimer degerlerinde bir
farklihk olusturmadi. Fakat kreatinin degerleri DMAH
kullanilmayan grupta anlamli yiikseksek bulundu. Bu
nedenle DMAH’in agir ARDS hastalarinda renopro-
tektif etkileri olabilecegini soyleyebiliriz. Erken
donem mortaliteyi yaklasik 2 kat azalttigi da bulun-
mustur.

Fogarty ve ark. ™ Covid-19 hastalarinin agirliklarina
gore dozlarda enoksaparin tromboprofilaksi uygula-
diklari calismada, DMAH’in profilaktik dozlarinda DIiC
gelisiminin olamadigini belirtmislerdir.

Belen-Apak ve ark. ' DMAH kullaniminin, viriisiin
hiicreler ve alt solunum yollarina tutulmasini 6nledi-
gini belirttikleri calismada, minidoz heparin veya
DMAH dozlarinin (6zellikle dalteparin veya tinzapa-
rin) profilaktik kullanimini, konakginin viral yikana
azalttigi icin 6nerdiler.

Covid-19 infeksiyonu, vaskiler endotel alaninda ve
pihtilasma sisteminde neden oldugu patolojilerle
agir olgularda 6limcul olabilir. Gebelikte hiperkoag-
lasyon egilimi vardir ve tromboembolik olaylar daha
yaygindir. Orta derecede riskli oldugu dusindlen
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hastalarda infeksiyon kritik hale gelmeden DMAH

tedavisine baslamak yararli olabilecegi belirtilmistir
[16,17]

CGalismanin sinirliliklar, retrospektif ve sinirli sayida
hasta tzerinde yapilmis olmasidir.

Sonug olarak, mobilizasyonu sinirli olan agir COVID-
19 hastalarinda DMAH’in tiim dozlari erken dénem
mortaliteyi azaltir ve renoprotektif etkileri vardir.
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Editére Mektup / Letter to Editor

Koroner Arter Cerrahisinde Yogun Bakimda
Kalis Siiresinin Esas Belirleyicisi inme midir?

Is Stroke the Main Determinant of the Intensive
Care Stay Duration in Coronary Artery Surgery?

Seher irem Kiran ©
Fevzi Toraman ©®

Cite as: Kiran Si, Toraman F. Koroner arter cerrahisinde yogun bakimda kalis siiresinin esas belirleyicisi inme midir?. GKDA Derg. 2021;27(2):175-6.

Sayin Editor,

Go6gus Kalp Damar Anestezisi dergisinin Haziran 2020 sayisinda yayimla-
nan S. Kocabas Guler ve arkadaslarina ait makaleyi ilgiyle okuduk ™,
Koroner arter cerrahisinde yogun bakimda kalis stresini etkileyen faktor-
leri irdeleyen bu yayini bize sunan arastirmacilara ve editorlere tesekkir
ediyor, gelecekteki calismalara bilgi saglayabilecek bazi konularda katkida
bulunmak istiyoruz.

Calismada, “yogun bakim kalis stiresi uzun olan Grup 2”’deki hastalarin
entibasyon sirelerinin daha uzun oldugu gérilmektedir. Cochrane grubu-
nun derlemesinde kardiyak cerrahi sonrasi entlibasyon siiresini uzatan
nedenler; bagimli fonksiyonel durum, yiksek Euroscore ve kardiyovaskii-
ler hastalik ciddiyet indeksi, hastalikli damar sayisinin fazlahigi, distik atim
orani (EF), uzamis iskemi siresi ve vicut ylizey alani genisligi olarak 6n
plana g¢ikarilmistir 2. Euroscore modeli, kardiyak cerrahi sonrasi uzamis
hastane yatisini ve ilk 3 aydaki mortalite riskini tahmin ettirmektedir.
Bunun yani sira uzamis hastane yatisi ile iliskili renal yetersizlik, solunum-
sal yetersizlik, sepsis ve endokardit gibi spesifik postoperatif komplikas-
yonlari da ongordirebilmektedir Bl. Calismada, bazi preoperatif risk fak-
torleri tek tek ele alinmistir. Bizler ayrica Euroscore ve Parsonnet gibi bir
skorlama sistemi ile preoperatif riskin ve fonksiyonel durumun kiimulatif
olarak degerlendirilmesinin daha guivenilir ve klinik sonuglarla daha uyum-
lu olacagi dislincesindeyiz.

Univariate analizde Grup 2’de anlamh olarak 60 kat yiksek bulunan
“Peroperatif norolojik defisit” multivariate analizde bagimsiz degisken
olarak degerlendirilmemistir. inmenin hastane ve yogun bakimda kalis
siiresini uzattigl, postoperatif morbidite ve mortaliteyi arttirdig bilinmek-
tedir. Kardiyak cerrahi dncesi hastalarin inme riski acisindan preoperatif
degerlendirilmeleri gerekmektedir. G6gus Cerrahlari Dernegi ve Amerikan
Kalp Dernegi secilmis hastalarda karotis arter stenozu agisindan bilateral
karotis doopler ultrason taramasi 6nermektedirler (Sinif lla 6neri, Kanit
diizeyi C). Vaskuler ve Girisimsel Noroloji Dernegi koroner arter bypass
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greftleme cerrahisi (CABG) 6ncesi segilmis hastalarin
karotis doopler USG ile taranmasini dnermektedir
(Grade B). Emboli kaynagi olan aterosklerotik cikan
aortayi goriintiilemek igin preoperatif transdzefageal
ekokardiyografi, toraks anjiyo bilgisayarli tomografi
(BT), manyetik rezonans goruntileme (MR) gorinta-
leme onerileri arasindadir. intraoperatif aort kani-
lasyonu, cikan aorta klempaji, proksimal greft anas-
tomozu emboli agisindan riskli periyodlar olup, “cer-
rahi sirasinda serebral oksimetri monitérizasyonu”
yapilarak serebral desatiirasyonun 0Onlenmesinin
olumlu hasta sonuglariyla iliskisi gosterilmistir 5,
Calismada bulunan 60 kat fazla inme riskini agikla-
mak bakimindan ilgili preoperatif degerlendirmele-
rin intraoperatif monitorizasyonlarin detaylandiril-
masi gerektigi disiincesindeyiz.

istatistiksel acidan univariate analizde Grup-2'de
anlamh olarak yiksek bulunan preoperatif ve erken
postoperatif dénemde >2 U transfiizyon (%), AF (%),
norolojik defisit (%) faktorlerine olgu sayisi yetersizli-
gi nedeniyle multivariate analizde alt parametre
olarak yer verilemedigini disiinlyoruz. Multivariate
analizde istatistiksel gl¢ agisindan her bir alt para-
metre i¢in en az 10 hasta olmasi gerektigi goz oniline
alinirsa, irdelenen 6 parametrenin anlamliligi icin
Grup 2’de en az 60 hastanin olmasi gerekir.

Grup 2’deki hastalarin %76.9’unda >2 U transfiizyon
uygulandigl gérilmektedir. Transflizyon bagimsiz bir
risk faktori olmayip preoperatif anemi varligi, akut
kanama durumunun varligi, cerrahi kanama miktari,
hemodillisyon varligindan (priming sollsyon volim-
leri ve minidevre kullanimi) etkilenmektedir.
Gruplarin preoperatif Hb, Htc degerleri, cerrahi kana-
ma miktarlari, transfiizyonun hangi endikasyonla
hangi asamada (preoperatif, intraoperatif, postope-
ratif yogun bakim/servis takibi) yapildigi belirtilmeli-
dir. Transflizyon esigi genel olarak kritik Htc/Hb
degerleri ve eritrosit volimu Ulzerinden tanimlansa
da hedefe yonelik dinamik transfiizyon stratejilerin-
de doku perflizyonu ve oksijenizasyonu dikkate alin-
maktadir ¥, Bu bakimdan arastirmacilarin takip para-
metrelerini ve monitdrizasyonlarini detaylandirmasi
gerektigi dislincesindeyiz.

Alveoloarteriyel oksijen farki; akciger “alveoler difiiz-
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yon gradient” kismi ve pulmoner venlerden bronsial
venlere santi yansitan “vendz karisim” kismi olmak
lizere 2 komponentten olusmaktadir ve alveoloarte-
riyel oksijen farkini hesaplamada gesitli teknikler
kullanilabilmektedir. izole arter kan gazi analizi
sonuglarinin yorumlanmasinda ciddi kisithhklar mev-
cuttur. “Alveoler gaz esitligi” ile hesaplanan ortalama
alveolar oksijen basinci RQ, paCO, ve FiO,'ye gére
duzeltilmelidir. Burada o6l¢limlemenin zamanlamasi
da 6nem kazanip indUksiyon éncesi %100 FiO, deger-
lerinde yapilan hesaplama ile %50 FiO, ile ventilator-
deki intraoperatif hastanin yorumu tamamen farkh
olacaktir. ideal hesaplama; bisiklet ergometrede
biriktirilen ekspiryum havasi ve eszamanl alinan bra-
kiyal ya da radial arter kan gazi karsilastirmali analiz
edilmesidir. Makalede, univariate analizde gruplar
arasi farki istatistiksel olarak anlamh bulunan fakat
klinik anlamhligina deginilmeyen alveoloarteriyel
oksijen farkinin nasil 6lcimlendigi/hesaplandiginin
aydinlatilmasi ve aradaki bu farkin hastalarin KOAH
paternleri disinda okuyucuya ne sunmak amaciyla
irdelendiginin belirtilmesi gerektigi diislincesindeyiz.
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Olgu Sunumu/Case Report

Why My Patient’s Urine Was Green in
Intensive Care Unit?
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ABSTRACT

Urinalysis is an important part of patient follow-up in intensive care unit (ICU). In this case
report we aimed to examine the green colored urine image that we observed in our ICU and
the conditions that may cause this discoloration.

A 70-year-old male patient was admitted to our ICU due to multilobar pneumonia. He was
intubated due to respiratory distress and 15 mcg/kg/min propofol infusion was started for
sedation. It was observed that the urine was green after 16 hours. Causes of discoloration in
urine were evaluated. Infusion was stopped due to similar cases in the literature. A total
amount of 1200 mg propofol was administered to the patient. It was observed that the urine
color returned to normal 8 hours after the drug was stopped.

A rare side effect of propofol is urine discoloration. Urine color may change when the
excretion of phenolic metabolites exceeds the rate of hepatic clearance. It is reported that it
can be seen even in anesthesia induction or sedation doses. It is important to know that the
administration of propofol may change the color of the urine, that this will not be an
important problem and that the color may return to normal with the discontinuation of the
drug, in order to prevent unnecessary tests.

Keywords: green urine, intensive care, propofol
6z

idrar analizi, yodun bakim iinitesinde (YBU) hasta takibinin 6nemli bir parcasidir. Bu olgu
sunumunda, yogun bakim initemizde gérdigimiiz yesil renkli idrar gériintisini ve buna
neden olabilecek durumlari incelemeyi amagladik.

70 yasinda erkek hasta multilobar pnémoni nedeniyle yogun bakim (nitemize basvurdu.
izleminde solunum sikintisi nedeniyle entiibe edildi ve sedasyon icin 15 mcgkgdk. propofol
infiizyonu baslandi. 16 saat sonra idrarin yesil oldugu gériildii ve idrarda renk degisikligine
neden olabilecek faktérler degerlendirildi. Literatiirdeki benzer olgular nedeniyle infiizyon
durduruldu. Olguya verilen toplam propofol miktari 1200 mg’di. ilacin kesilmesinin ardindan
8 saat sonra idrar renginin normale déndiigi gérildi.

Propofoliin ender bir yan etkisi idrar renginin degismesidir. Fenolik metabolitlerin atilimi
hepatik klirensi astiginda idrar rengi degisebilir. Anestezi indiiksiyonu veya sedasyon dozla-
rinda bile gériilebilecedi bildirilmektedir. Gereksiz testlerin 6nlenmesi igin propofol uygula-
masinin idrar rengini degistirebilecegini, bunun énemli bir sorun olmayacadini ve ilacin
kesilmesiyle rengin normale dénebilecegini bilmek énemlidir.

Anahtar kelimeler: yesil idrar, yogun bakim, propofol
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INTRODUCTION

in different ways; such as direct examination, cultu-

re, and urine dipstick tests, microscopic examination

Urinalysis is an important part of patient monitoring
in intensive care units. Urinalysis can be performed

of urine sediment. Many parameters such as color,
Ph, and density of urine, presence of ketone bodies
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in urine can be examined in these tests. When chan-
ges in patient’s urine color are detected in the inten-
sive care units, differential diagnosis requires realiza-
tion of sensitivity tests. We aimed to present our
patient who applied to intensive care unit with
green-colored urine and the factors that may cause
this discoloration.

Propofol is an intravenous agent that can be used for
anesthesia induction and sedation in intensive care
unit M. In the Phase IV drug study conducted by
Mcleskey CH et al. ? with 25,981 cases, propofol-
related side effects were observed in 10.8% of the
patients. Serious side effects were detected in 0.2%
of all cases (hypotension, nausea, vomiting, brady-
cardia, hypertension, respectively). As a rare side
effect, green urine formation due to propofol induc-
tion or infusion has also been reported. It is known
that this phenomenon has an effect of propofol
metabolites (phenol components) and this compo-
nents has no side effects on the kidney 34,

CASE

A 70-year-old male patient diagnosed with lung can-
cer was taken to the intensive care unit because of
respiratory distress from multilobar pneumonia.
When the patient is admitted to intensive care, his
oxygen saturation was 92% and blood pressure
110/90 mmHg. The patient had no systemic disease
and drug use. Hemoglobin, hematocrit, liver functi-
on tests, kidney function tests, bilirubin levels and
electrolyte levels were within normal limits. On the
3 day of hospitalization, intravenous propofol infu-

Figure 1. Green urine in intensive care unit.
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sion was initiated at the dose of 15 mcgtkg'min for
the patient who was taken to mechanical ventilation
support after the respiratory distress deepened and
hypoxemia occurred. After about 16 hours, it was
noticed that the previously normal color of the urine
turned green (Figure 1).

First of all, bladder irrigation was done through a
Foley catheter, the patient’s nutritional products and
medications used in intensive care unit were chec-
ked. No drugs known to cause color change were
found. All urine and blood tests were performed
with the suspicion of pseudomonas infection witho-
ut any suggestive evidence. All parameters were
normal except for urine color. Bacterial reproduction
in urine culture was not reported when results were
obtained 3 days later.

A literature review was performed for differential
diagnosis in the patient whose liver tests, kidney
function tests, electrolytes and bilirubin values were
normal since his admission and similar cases related
to propofol use were found 7. Therefore the propo-
fol infusion was stopped. Until this time, a total of
1200 mg propofol had been administered to the
patient. Midazolam and morphine infusion was
maintained for sedation. His urine turned yellow
after 8 hours. There was no color change again
during the follow-up.

DISCUSSION

One of the important variables that the laboratory
technician and clinician can see macroscopically
while performing urinalysis is urine color. Amber-
yellow color, which is the normal urine color, is
caused by the presence of several pigments. Urine
color can change from light to dark. Some colors
are clinically more significant than others.
Medicines, dyes, foods, some medical diseases can
change the color of urine. Erythrocyte, hemoglobin,
myoglobin; red discoloration, rifampicin, phenothi-
azine; may cause red-orange discoloration. Dark
brown-black urine may be seen in alkaptonuria and
porphyria ©. Green urine rarely occurs in intensive
care units. Possible causes may be the infection of
the urinary system caused by Pseudomonas spp.,
the use of phenol-containing compounds and
Hartnup’s disease .
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One of the rare side effects of propofol is the appea-
rance of green urine !, Blakey S. A et al. *” reported
its frequency as less than 1%. Propofol is basically
metabolized in the liver to its metabolite 2,6-
diisopropyl-1,4- quinol; It is excreted in the urine as
1-glucuronide, 4-glucuronide and 4-sulfate conjuga-
tes. These phenolic metabolites are thought to chan-
ge the color of urine. Metabolites have no clinical
significance and do not cause any kidney dysfunction
or adverse effects.

It has been reported that this condition developed
due to the use of propofol which can be seen at infu-
sion doses or even after induction of anesthesia 1“7,

Approximately 16 cases have been reported to date
6l

CONCLUSION

Change of urine color in patients is a condition that
we may encounter frequently. There are many rea-
sons for green urine color. In this case, first of all,
diseases, drugs, foods should be questioned. It sho-
uld be kept in mind that it may be related to the use
of propofol, especially in the operating room and
intensive care units. It is important to know that the
administration of propofol may change the color of
the urine which will not indicate an important prob-
lem. Besides, urine color may return to normal with
the discontinuation of the drug which eliminates
worry and conduction of unnecessary tests.
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Zor hava yolu, diger bir deyisle trakeal entiibasyonda gii¢liik yasanmasi giinliik pratikte
oldukga sik karsilasilabilen bir durumdur. Bilinmeyen veya beklenmeyen zor hava yolu ile
karsilasildiginda, hastaya hizli bir sekilde miidahale edilerek siirecin etkin yénetilmesi yasam
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kurtaricidir. Bu olgu sunumunda, kalp kapak cerrahisi ameliyati gegiren ve ekstiibasyon son-
rasi yogun bakim takibi sirasinda trakeal kurut nedeniyle solunum sikintisi geliserek tekrar

entiibasyon gereksinimi dogan bir hasta sunulmustur. Hastadaki beklenmedik zor entiibas-
yon durumu, hizli ve uygun yaklasim ile etkin bir sekilde ydnetilmistir.

Anahtar kelimeler: zor entiibasyon, trakeal kurut, yogun bakim

ABSTRACT

Difficult airway, in other means having problems during tracheal intubation, is quite common
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in daily practice. When a unknown or unexpected difficult airway is faced, rapid intervention

and appropriate management of the situation is life-saving. In this case report a patient who
needed re-intubation due to respiratory distress caused by crusts in trachea during ICU
follow-up after cardiac valve surgery. The process of unexpected difficulty in re-intubation

was managed effectively by rapid and appropriate approach.

Keywords: difficult intubation, tracheal occlusive secretions, intensive care
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GiRiS

Amerikan Anesteziyoloji Dernegi (ASA) tarafindan,
“Endotrakeal tliplin, geleneksel laringoskoplarla en
az 3 girisimden sonra veya 10 dk.dan fazla sirede
yerlestirilmesi” zor entlibasyon olarak tanimlanmis-
tir. Zor hava yolu ise klasik anestezi egitimi almis bir
anestezistin Ust hava yolunun yiiz maskesi ile venti-
lasyonunda zorluk yasamasi veya trakea entiibasyo-
nunda zorluk yasamasi ya da her 2 durumun bir
arada olmasi seklinde tanimlanmistir. Bilinen zor
hava yoluna yaklasimin disinda, bilinmeyen veya
beklenmeyen zor hava yolu ile karsilasildiginda, kul-
lanilabilecek hava yolu araglarina ve uygulanabilecek
zor ventilasyon/enttibasyon algoritmalarina iyi hakim

olunmasi 6zelikle acil durumlarda énemlidir 2, Bu
makalede, kalp kapak cerrahisi ameliyati gegiren ve
yogun bakim takibinde solunum sikintisi nedeniyle
yine entibasyon gereksinimi gelisen hastada trakeal
kurut nedeniyle beklenmedik zor entlibasyon duru-
muna yaklasimimizi tartismayi amacladik.

OLGU SUNUMU

Ameliyat 6ncesi dénemde yapilan degerlendirmede,
hava yolu ile ilgili anormal patolojisi saptanmayan
olgu anestezik olarak orta risk grubunda degerlendi-
rilmistir. Hasta onami alindiktan sonra iskemik kalp
hastaligl, énemli aort ve mitral yetersizligi olan 53
yasindaki erkek hasta 2 damar koroner baypas, aort

© Telif hakki Gogus Kalp Damar Anestezi ve Yogun Bakim Dernegi’ne aittir. Logos Tip Yayincilik tarafindan yayinlanmaktadir.
Bu dergide yayinlanan bitiin makaleler Creative Commons Atif-Gayri Ticari 4.0 Uluslararasi Lisanst ile lisanslanmigtir.
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ve mitral kapaga mekanik kapak replasmani yapildik-
tan sonra entiibe durumda dopamin ve adrenalin ile
inotropik destek altinda kalp damar cerrahisi yogun
bakim Unitesine kabul edildi. Hasta hemodinamik
olarak stabil olduktan sonra weaning planlandi ve
pressure support modunda takiplerinde sikinti olma-
masl ve uyanikligl tam olmasi Uzerine postoperatif
dordiinci glnde ekstiibe edildi.

Ekstlibasyon sonrasinda yogun bakim takibinde ara-
likli non invaziv mekanik ventilasyon destegi verilen
hastanin ataklar halinde solunum sikintisi ve satiiras-
yon dusukligl ajitasyonu gozleniyordu. Bu ataklar
doneminde dinlemekle her 2 akcigerde de sekretuar
raller disinda durumu aciklayacak bulgu goézlenme-
mekte sedasyon ve non invaziv mekanik ventilasyon
destegi ile kismi rahatlama saglanmakta ve wheezing
benzeri ses duyulmakta idi. infeksiyon parametreleri
gerileyen, akciger grafisinde sag akcigerde yer yer
buzlu cam goérinimu disinda bulgusu olmayan has-
tanin ekstlibasyonunun 2. giintinde elektif olarak
entibe edilmesine karar verildi.

Zor entiibasyon 6ykiisii olmayan hastaya 3 mg mida-
zolam (Dormicum, Roche) ve 50 mg rocuronium
(Esmeron, Merck Sharp) ile yapilan indiiksiyon sonra-
sinda Macintosh blade ile laringoskopi yapildi. Maske
ile ventilasyon kolay uygulandi ve kord vokaller
rahatlikla goruldi. No. 8 entlibasyon tiipi (Bigakgllar,
istanbul, Tiirkiye) ile entiibe edilmesine karar verildi.

Sekil 1. Trakeal kurutun bronkoskopik goriintiisii.

Entlibasyon tlpU kord vokallerin hemen altindan
dahaileri gitmedi. Daha kiiciik numara tipler denen-
di ve 6,5 numarali entlibasyon tiipi kord vokallerin
hemen alt hizasinda sisirildi solunum frekansi yiiksek
tutularak balon-maske sistemi ile ventile edildi.
Hemodinamik parametreler kontrol altinda idi.
Subglottik darhk olabilecegi disinildi. Subglottik
darhgin saptanmasi amagli trakea ultrasonu (Mindray
Diagnostic Ultrasound Sistem US cihazi DC-T6 model
9 L lineer prop) yapildi ve belirgin bir darlik gozlen-
medi. Pediatrik fiberoptik bronkoskop (video endos-
cope A30 A41) ile 6,5 numara entlibasyon tlplnin
icinden bronkoskopi yapildi. Trakeanin giris yerinde
siyah renkli kurut benzeri bir gérinim izlendi (Resim
1). Acil trakeostomi icin hazirliklar yapildi fakat hasta-
nin kapak cerrahisi nedeniyle warfarin (Coumadin,
Bristol-Myers Squibb) kullanimina bagl INR degeri
3.55 idi. Taze donmus plazma replasmani entiibas-
yon icin ugrasildigi sirecte baslatildi. Trakea icindeki
gorintd icin gégus cerrahisi uzmani ve gogls hasta-
liklart uzmanlari da acil olarak yogun bakim Gnitesine
cagrildi. Kalabalk bir yardimci saglik personeli grubu,
balon-maske sistemi ile ventilasyon, arag-gereg des-
tegi ve hastanin yakin takibi konusunda destek oldu.
Entlibasyon tipilnin icinden steril serum fizyolojik
uygulamasi yapildi ve fiberoptik bronkoskop ile takip
edilerek aspirasyon uygulandi. Direkt laringoskopi
yapilarak entUbasyon tupl 7,5 numara entlibasyon
tlpu ile degistirilebildi. Ventilasyonu rahatlayan has-
tadan serum fizyolojik ile bol miktarda kurut temiz-
lendi. G6gus hastaliklari uzmani tarafindan bronkos-
kop ile yine bakildiginda, solunum yollari dogal ola-
rak gozlendi. Kontrol akciger grafisinde akciger
parankiminde 6zellik yoktu. Hasta entiibasyonun 2.
glnu sorunsuz olarak ekstiibe edildi ve ekstiibasyon-
dan 1 giin sonra servise taburcu edilebildi.

TARTISMA

Beklenmedik zor entlibasyon yasami tehdit edici
riskler tastyan, hizli ¢6zim bulunmasi gereken, multi-
disipliner bir yaklasim gerektiren ve yardimci ekip-
manlara gereksinim duyulan acil bir durumdur B34,

Trakeal kurut zor entlibasyona yol acan ender durum-
lardan biridir. Bizim olgumuzda da trakeal kurut
nedeniyle zor entlibasyon gbzlenmis ve trakeal kurut
temizlenmesi yoluyla yasamsal tehlike ortadan kaldi-
rilmistir.
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Menon ve ark./nin B! yaptiklari bir calismada, yogun
bakimda kritik hastalarin reenttibasyon gereksinimi-
ni, morbidite ve mortalite ile ilgili sonuglarini incele-
migler ve olgularin cogunun ilk 22 saatte ve Ust hava
yolu obstritksiyonu nedeniyle reentiibe oldugunu
bulmuslardir. ilging bir sekilde reentiibasyonda zor
entibasyon olasiligini beklediklerinden disiik bul-
muslar ve bunu ilk entiibasyonun %49’unun anestezi
uzmani disinda biri tarafindan, reentlibasyonun ise
%78’inin anestezi uzmani tarafindan yapildigini
belirtmiglerdir. Olgumuz kapak ve koroner cerrahisi
geciren postoperatif ddonemde solunum sikintisi bek-
lenen bir hastaydi, her 2 entlibasyonu da anestezi
uzmani tarafindan yogun bakimda rutin zor entiibas-
yon sartlari saglanarak uygulanmisti. Laringoskopi
yapildiginda, Cormack-Lehane | kriterine uymakta
idi. Uygun numarali entiibasyon tiipli ve daha kiigik
boylarda entiibasyon tiipleri denendiginde subglot-
tik seviyeden ileriye ilerletilemiyordu. ilk entiibasyon
siresi 4 giun idi. Subglottik darlik tanisini ekarte
etmek amaciyla sirasiyla trakeal ultrasonografi ve 6,5
numara pediatrik entlibasyon tiiplinden gecgebilecek
olan pediatrik fiberoptik bronkoskop ile bronkoskopi
yapildi. Bronkoskopi sirasinda gozlenen koyu kahve-
rengi kurut gérinimu INR si yiksek olan ve acil tra-
keostomi acilmasi yiksek riskli olan hastamiz icin
tani koydurucu ve yasam kurtarici oldu. Yaklasik 1
saat slren tani ve tedavi siirecinde yogun bakim eki-
binin koordineli galismasi ile hastanin hemodinamik
parametreleri optimum dizeye getirilebilmisti.

Trakea darliklarinda laryngeal web [, subglottik tra-
keal ring /! ve subglottik darlik ® tanilari ile olgu
sunumlari bildirilmistir. Zor enttubasyon algoritmasi-
nin 6nemi basta olmak Uzere laryngeal maske, ultra-
sonografi, videolaringoskopi ve fiberoptik bronkos-
kopi gibi son yillarda glinlik pratigimize giren tekno-
lojik cihazlarin zor entiibasyonda yasam kurtarici
oldugu bildirilmistir.

Bizim olgumuzda da ultrasonografi ve fiberoptik

bronkoskopi kullanilarak zor entiibasyona neden
olan neden ortaya cikarilmistir.
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Sonug olarak, beklenmeyen entiibasyon gucligiinde
trakeada biriken mekanik bir tika¢ olarak karsimiza
¢ikan kurut gibi maddelerin de trakea darligina yol
acabilecegi akilda tutulmalidir. Zor hava yolu ve zor
entlibasyonun yodnetilme surecinde, yogun bakim
ekibinin tecriibesinin, multidisipliner yaklasimin ve
son senelerde hekimlerin isini kolaylastiran ultraso-
nografi ve fiberoptik bronkoskopi gibi yardimci arac-
larin yerinde ve dogru kullaniminin basari sansini
arttirdigini diistiniyoruz.
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AMAC KAPSAM

Derginin amaci; gogus, kalp ve damar cerrahisi
anestezisi ve yogun bakimiyla ilgili yeni gelisme-
leri igeren klinik ve deneysel ¢alismalari yayinla-
yarak ilgili hekimlerle paylagmaktir. Ayrica konu-
sunda deneyimli yazarlarin derlemelerinin ve
olgu deneyimlerinin sunulmasidir.

ACIK ERiSiM POLITiKASI

Logos Yayincilik, vyayinladigi dergilerde,
Budapeste Acik Erisim Bildirgesinde yer alan,
hakemli dergi literatiriiniin agik erisimli olmasi
girisimini destekler ve yayinlanan tim yazilar
herkesin okuyabilecegi ve indirebilecegi bir
ortamda Ucretsiz olarak sunar.
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yasal amag icin kullanilabilir olmasi” anlaminda
kullanilmistir. Bu sebeple GOglis-Kalp-Damar
Anestezi ve Yogun Bakim Dernegi Dergisinde
(GKDAYB Dergisi), yer alan makaleler, yazarina
ve orijinal kaynada atifta bulunuldugu stirece,

kullanabilir.

12 Eyltil 2012 tarihinde kabul edilen, yayin kuru-
lumuzun da benimsedigi bu agik erisim politika-
larina http://www.budapestopenaccessinitiati-
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adresinden ulasilabilir.
Creative Commons

GOgus-Kalp-Damar Anestezi ve Yogun Bakim
Dernegi Dergisi (GKDAYD), yayinlanan tiim yazi-
lar igin “Creative Commons Attribution License
(Attribution-NonCommercial-NoDerivatives 4.0
International CC BY)” lisansini uygun bulmakta-
dir.
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kendi kitap ve diger akademik galismalarinda,
kaynak gostermesi kosuluyla, ¢alismanin timu
ya da bir bolimint kullanma hakki, ¢alisma
kunyesini belirtmek kosuluyla kisisel web sitele-
rinde veya Universitesinin agik arsivinde bulun-
durma hakki gibi haklari sakhdir.

Dergimize c¢alisma gonderecek yazarlar, “Telif
Hakki Devir Formu” belgesini doldurmalidir.
Yazar(lar) doldurduklari formu islak imza ile
imzalamalidir. imzalanan form taranarak sistem
Uzerinden c¢alisma gonderim adimlarinda ek
dosya yukleme segenegi ile yuklenmelidir.

CIKAR CATISMASI

Ekonomik veya kisisel fayda saglanan durumlar
¢ikar ¢atismasini meydana getirir. Bilimsel siire-
cin ve yayinlanan makalelerin guvenilirligi,
bilimsel galismanin planlanmasi, uygulanmasi,
yazilmasi, degerlendirilmesi, diizenlenmesi ve
yayinlanmasi sirasinda ¢ikar ¢atismalarinin
objektif bir sekilde ele alinmasiyla dogrudan
iligkilidir.
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GOgus-Kalp-Damar Anestezi ve Yogun Bakim
Dernegi Dergisine (GKDAYD), goénderilen tim
calismalar gift-kér hakem degerlendirmesine
tabi tutulmaktadir. Gonderilecek her galismayi,
alaninda uzman, en az iki hakem degerlendirir.
Makalelerin hizl bir sekilde degerlendirilebil-
mesi igin editorler tarafindan her tirli ¢aba
gosterilir. Butin makalelerin degerlendirme
siireglerinde son karar vyetkisi editordedir.
Degerlendirme siirecine ait alt baghklar asagida
verilmistir. Detayh bilgi icin web sayfamizi ziya-
ret edebilirsiniz.

ilk Degerlendirme

On Degerlendirme Siireci

Hakem Degerlendirme Siireci

Hakem Raporlari

istatistik inceleme

Yayin Basim Siireci

YAZARLAR iCiN KONTROL LiSTESi

e Calismanin iginde yazar adi, kurum bilgisi,
etik kuruluna dair tesekkir yazisi vb olmadi-
gindan emin olunuz. Calismanizin hakem
degerlendirmesinde “blind review” ilkesince
tarafsiz bir sekilde ele alinabilmesi agisindan
bu 6nemlidir.

e Calismanizin konu bakimindan yeterli ve
uygun bulunmasi durumunda intihal deneti-
mine alinacagini unutmamali ve galismayi
hazirlarken intihal kapsamina girecek alinti-
lar yapmaktan kaginmalisiniz.

* Makaleniz; tez, bildiri 6zeti, poster vb bir
calismadan tretilmisse, bunu tarihini belirte-
rek dip not olarak verdiginizden emin olun.

e Cahismanizin telif hakki devir formunu siste-
me ylklemeden bir sonraki asamaya gege-
meyeceginiz igin lutfen formu doldurun ve
sisteme yukleyin.

e Calismaniz size revizyon igin geri geldiginde
kontroliinizu yaptiktan sonra, galismanizin
baslik ve 6zet kisminda degisiklik olmus ise,
makale adimlarinda bu igerigi glincelleyiniz.

e Calismanizin yayinlanmasi igin yayinevi tara-
findan size gelen son bilgilendirmede ¢als-
manizi dikkatlice kontrol ettiginizden emin
olmaniz gerekmektedir. Calisma yayinlandik-
tan sonra Uzerinde herhangi bir degisiklik
yapmak mimkiin olmayacaktir.

MAKALE HAZIRLAMA

Yazilar tercihen Microsoft Word programi kulla-
nilarak yazilmalidir. Makaleler 12 punto Times
New Roman karakterleri kullanilarak yazilmali-
dir. Yazilar A4 (21x29.7 cm) beyaz dosya kagidi-
nin bir yliziine, tim yazi boyunca (baslik, Tiirkge
ve Ingilizce 6zetler, makale, kaynaklar, tablolar
ve altyazilar da dahil olmak Uzere) cift satir ara-
likl olarak ve sayfanin tium kenarlarindan Gger
santimlik bosluk birakilarak (Kelime islemcinin
sayfa duzeni ayarlarindan) yazilmalidir.

Journal Agent Online Makale Toplama ve
Degerlendirme Sistemi’ne yazi online yuklenir-
ken Makale ve Ozet Bilgileri, Kurum Bilgileri,
Yazar Bilgileri, Sorumlu Yazar Bilgileri, Makale
Bashgi, Makale Tiirkge ve ingilizce Ozeti, Tiirkge
ve ingilizce Anahtar Kelimeler, Editére Not,
Dosya Yiukleme (Tam Metin — Kaynaklar- Tablo -
Resim - Grafik - Editére not) sisteme ayri ayri
asamalarla kaydedilmektedir.
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Dergimize galisma gonderecek yazarlarin ORCID
numaralarini www.orcid.org adresinden edine-
rek bu asamadaki ilgili alanda belirtmeleri rica
edilmektedir. Ozet ve tam metin iginde ¢alisma-
ya ait kisi ve kurum bilgileri bulunmamalidir.
Dosyalar asagidaki sira ile yuklenmelidir.

1. Elektronik makale dosyasi (Tam Metin) biytk
harfle makale baghgi ile isimlendirilmelidir.
Sadece sirasiyla “Bashk (Tiirkge —ingilizce)-
Kisa Baslik (Tiirkge —ingilizce)”, “Giris”, “Gereg
ve Yontem”, “Bulgular”, “Tartisma”, “Tegekkuir
(varsa) — Cikar Catismas)” icermelidir.
Boltmlerin her biri ayri sayfalarda baglayacak
sekilde sunulmalidir. Yazi boltimlerinin baslik-
lari buytk harfle sayfanin sol basinda yer
almalidir Tim sayfalar sag alt koseden sirayla
numaralandiriimalidir.

2. Kaynaklar dosyasi ayrica kaydedilmelidir.

3. Tablolar iki satir aralikli olarak her biri ayri bir
sayfada hazirlanmali ve her tablonun Ustin-
de numarasi ve bashg olmalidir. Tabloda
kisaltmalara yer verilmisse bu kisaltmalarin
acihmi altyazi seklinde tablonun altinda ve
alfabetik siraya gore yer yazilmalidir. Daha
once basili veya elektronik olarak yayinlan-
mis tablolardan yararlanildiginda hem yazari
hem de basimevinden yazil izin alinmalidir
ve bu, dergi editorlugiine faks veya posta ile
gonderilmelidir.

4. Sekil, grafik, resim ve altyazilari iki satir ara-
likli olarak ayri bir sayfaya yazilmalidir. Metin
icerisindeki siralarina gére numaralandirilmali
ve sekil, grafik ve resimlerde kisaltmalara yer
verilmigse, bu kisaltmalarin agilimi altyazinin
altinda ve alfabetik siraya gore yazilmalidir.
Daha 6nce basili veya elektronik olarak yayin-
lanmis sekil, grafik ve resimlerden yararlanildi-
ginda hem yazari hem de basimevinden yazili
izin alinmalidir ve bu, dergi editorligiine faks
veya posta ile gonderilmelidir.

5. Telif hakki devir formu

Yazarlar; g¢alismanin igindeki materyalin
tamami ya da bir kisminin daha 6nce herhan-
gi bir yerde yayinlanmadigini, ve halihazirda
da yayin igin baska bir yerde degerlendiril-
mede olmadigini beyan etmelidirler.

Her yazar, arastirmaya, igeriginin sorumlulugu-
nu paylasmaya yetecek boyutta katildigini beyan
etmelidir. Bu katilim su konularda olabilir:

e Deneylerin konsept ve dizaynlarinin olustu-
rulmasi,

e Verilerin toplanmasi, analizi ya da ifade edil-
mesi;

e Makalenin taslaginin hazirlanmasi veya
bilimsel igeriginin gozden gegirilmesi

¢ Makalenin basilmaya hazir son halinin onay-
lanmasi.

o Etik kurul onam yazisi

e Orijinal makaleler ve derlemeler 10, olgu
sunumu 4, editére mektuplar 1 sayfayi geg-
memelidir (kaynaklar, tablo ve grafikler
harig).

Yazilarda, konu bolumleri ve igerikleri asagida
belirtildigi gibi olmalidir.

Bashik: Mumkiin oldugunca kisa bir baslik kulla-
nilmalidir. Yazinin basligi arastirma ve inceleme
yazilarinda 95 karakteri (her harf ve bosluk bir
karakter sayilir), olgu sunumlari, mektuplar ve
cerrahi teknik yazilarinda ise 80 karakteri geg-
memelidir. Baslikta kisaltma kullanilmamalidir.
Bashk Tiirkge ve ingilizce olarak yazilmalidir.
Basligin hemen altina 40 karakteri gegmeyecek
bir kisa baslik eklenmelidir.

Calismayi destekleyen fon ve kuruluglar burada
belirtilmeli, calismanin herhangi bir kongrede
sunulmasi planlaniyor ya da daha 6nce sunul-
mus ise kongre adi, zaman (gln-ay-yil) ve yer
belirtilerek yazilmahdir.

Ozetler, arastirma yazilarinda 250 kelimeyi gec-
memelidir. Ozetlerde bashk kullanilmamalidir
(bashgin ingilizcesi Baslik sayfasina yazilmalidir).
Turkce (Amag, Gere¢ ve Yontem, Bulgular,
Sonug) ve ingilizce “abstract”lar (Aim, Methods,
Results, Conclusion) olmak tzere dort bolim-
den olugmalidir. Olgu sunumlari, derlemelerde
bu boltimlere gerek olmayip 6zetler 100 kelime-
yi gegmemelidir. ingilizce baglik ve dzet, Tiirkge
baslik ve 6zetle esdeger olmalidir Editore mek-
tuplar ve editoryel yazilar igin 6zet gerekme-
mektedir.

Ozetlerde kisaltma kullanilmasindan miimkiin
oldugunca kaginiimalidir. Kisaltma kullaniimasi
mutlaka gerektiginde, ilk gectigi yerde parantez
icinde tanimlandiktan sonra kullaniimalidir.
Ozette kaynak kullaniimamalidir.

Anahtar Kelimeler: Tiirkge ve ingilizce 6zetin
altinda “Index Medicus Medical Subject
Headings (MeSH)”e uygun olarak en fazla beg
adet olmahdir. Yeni girmis terimlere uygun
“Index Medicus” tibbi konu bashklarina ait
terimler yoksa var olan terimler kullanilabilir.

Girig: Calismanin genel kosullari, problemin yapi-
si ve anlami, galisma veya gozlemde test edilen
0zglin amag¢ veya arastirma amaci belirtilir.
Calismanin ana ve ikincil amaglari agikga belirtil-
meli ve dnceden belirlenmis alt grup analizleri
aktarilmalidir. Sadece konuyla ilgili kaynaklar kul-
lanilip, sunulan galismanin veri veya sonuglari bu
kaynaklara dahil edilmemelidir.

Gere¢ ve Yontem: Hastanin bilgilendirilmis
onami ve Etik kurul onayinin alindigi belirtilme-
lidir. Klinik arastirmalarda bilgilendirilmis ona-
min her katilimcidan alindigina dair bir ifade de
eklenmelidir. Deneysel galismalarda tim hay-
vanlarin Laboratuar Hayvanlarinin Bakim ve
Kullanimi Kilavuzuna (Guide for the Care and
Use of Laboratory Animals - www.nap.edu/
catalog/5140.html) uygun olarak insancil bir
muameleye tabi tutuldugu belirtilmelidir.
Calismaya uygun kosullar, dislama olgutleri ve
kaynak popilasyonun tanimi; gozlemde veya
deneyde yer alan katiimcilar agikga belirtilmeli-
dir. Aragtirmanin amaciyla ilgili yas ve cinsiyet
gibi degiskenlerin konu ile ilgisi her zaman belir-
gin olmadigindan, yazarlar bir ¢alisma makale-
sinde bulunan bu degiskenlerin kullanim amaci-
ni agiklamalidir. Calismanin nasil ve neden boyle
bir yontem kullanilarak yapildigini belirleyen
ana prensipler agik olmalidir. Yerlesmis yontem-
ler igin kaynak gosterilmeli, yeni yontemler igin
kisa agiklama verilmelidir. Yontemler, aletler
(Uretici adi ve adresi parantez iginde yazilir) ve
yapilan islemler, sonuglarin yorumlamasina
yetecek Olglide detayl olarak tanimlanmalidir.
ilag isimlerinin bas harfleri kiigiik harf olmali,
ilaglarin farmakolojik isimleri kullanilmali ve ilk
gectikleri yerde parantez icinde “Jenerik adi,
Uretici firma adi” ile birlikte yazilmalidir. Orn:
“midazolam (Dormicum, Roche)”. Kisaltmalar ilk
kullanildiklarinda agik olarak yazilmali ve paran-
tez icinde kisaltilmis sekli gosterilmelidir. Sik
kullanilan kisaltmalardan (iv, im, po ve sc) seklin-
de kullanilmalidir. Birimler Uluslararasi Sisteme
(SI) gore kullanilmaldir. Ornek: mg/kg, ug/kg,
mL, mL/kg, mL/kg/sa, mL/kg/dk, mmHg vb.

istatistik yontemleri, okuyucularin orijinal veri-
lere ulasip bildirilen sonuglari degerlendirebil-
mesi igin yeterince detayli olarak verilmelidir.
Bulgular mimkin oldugunca 6lgtlmeli ve bera-
berinde uygun hata ve belirsizlik paylari (gtiven
araliklari gibi) belirtilmelidir. Sadece etkilerin
boyutlari hakkindaki 6nemli bilgileri aktarmada
yetersiz kalan istatistiksel hipotez 6lgimlerine
-p degerleri gibi- glivenmekten kaginilmalidir. P
degerleri acik olarak verilmelidir. istatistik terim-
leri, kisaltmalar ve semboller tanimlanmalidir.
Bolimun son paragrafinda, kullanilan istatistiki
analizlerin neler oldugu ve aritmetik ortalama
veya orandan sonra (t) isareti ile verilen deger-
lerin ne oldugu belirtilmelidir.

Bulgular: Calismada elde edilmis olan bulgular,
tablo ve gorsel malzemeler, metnin iginde 6ne
¢ikanlar ve en 6nemlileri 6ncelikli olacak sekilde
belirli bir mantik sirasiyla yazilmaldir. Grafik,
tablo, resim ve sekiller yazida gegis sirasina gore
numaralandirilmalidir. Metin iginde parentez
icinde gosterilmelidir. Tablo ve gorsel malzeme-
lerde yer alan veriler metnin iginde tekrarlan-
mamalidir. Sadece 6nemli gozlemler vurgulan-
mali ya da 6zetlenmelidir. Tablolar ve sekiller
toplu olarak yazinin bitiminde kaynaklardan
sonra yerlestirilir. Metin igindeki yerinde sadece
tablo- grafik tst baghgi ya da sekil-resim-fotograf
alt bashgi yazilir.

Veriler bulgular bolimiinde 6zetlenirken rakam-
sal sonuglar sadece turevsel (6rnegin yuzdeler)
olarak degil, kesin rakamlari belirterek verilmeli-
dir; bunlari analiz ederken kullanilan istatistiksel
yontemler belirtiimelidir. Bilimsel olarak uygun
oldugu durumlarda, yas ve cinsiyet gibi degisken-
ler tzerinden verilerin analizi yapilmalidir. Tablo
ve resimler, yazinin tartismasini agiklamak ve
desteklemek igin gerekli olanlarla sinirlandiriima-
lidir. Tablolara alternatif olarak, tizerinde birgok
giris yapilabilecek tirde grafikleri kullanilmali;
grafikte ve tablolarda veriler yinelenmemelidir.
istatistik bolimiinde “rasgele”, “belirgin”, “bag-
lantilar” ve “6rnek” gibi teknik olmayan terimleri
kullanmaktan kaginilmalidir.

Tartisma: Calisma sonuglari, yerli literatir de
g6z 6ntine alinarak, literatdr ile karsilastirilarak
degerlendirilir. Calismanin ve bundan g¢ikan
sonuglarin yeni ve 6nemli yonleri vurgulanma-
lidir. Giris ve bulgular boliminde sunulan
veriler ve diger bilgiler yinelenmemelidir.
Deneysel calismalarda kisaca ana bulgular
Ozetleyerek baslangic yapmali, sonra olasi
mekanizmalarla agiklamalari incelemeli ve
diger benzer calismalarla karsilastirmalidir.
Calismanin sinirlarini belirtmek, gelecekteki
arastirmalar ve klinik uygulamalar igin bu bul-
gularin ne anlama gelecegini yorumlamak
uygun olacaktir.Galismanin amaglari sonuglarla
iliskilendirilmelidir. Ancak, veriler tarafindan
yeterince desteklenmeyen, o&lglilemeyen
durum ve sonuglardan kaginilmahdir. Sonug
olarak varilan karar, tartismanin son paragra-
finda belirtilmelidir. Yazi, uygun ekonomik veri-
leri ve analizleri igermiyorsa, ekonomik gikarlar
ve maliyetler Gzerinde ozellikle yorum yapil-
mamahidir. Tamamlanmamis bir ¢alisma tzerin-
de hak iddia etmekten kaginilmali, yeni hipo-
tezler dogrulandiklari zaman belirtilmeli ve
acikga yeni olduklari vurgulanmalidir.

Tesekkiir (varsa): Yazarlik igin gerekli olgutleri
yerine getiremeyen; fon alma, sadece teknik
yardimda bulunma, veri toplama, arastirma gru-
bunun Ust denetgiligini yapma, yazimda yardim
etme veya sadece genel destek saglayan bolim
sefleri, finans ve materyal destegi saglama gibi
ozellik tasiyanlara, ayrica calisma ile ilgili tesekkir
edilmek isteniyorsa, yazinin sonuna “Tesekkir”
baslig adi altinda kisa bir paragraf yazilabilir.
Katkida bulunduklari veri ve sonuglardan anlam
¢ikarilabilecegi icin, tesekkir edilecek kisilerden
yazili onay alinmasi gerekir.

Cikar Catismasi: Yazarlardan makaleleriyle ilgili
olarak menfaat gatismasi potansiyeli olabilecek
herhangi bir mevcut ticari birlikteligi beyan
etmelerini istemektedir. (6rnegin, istihdam edil-
me, dogrudan 6demeler, hisse senedine sahip
olma, muhafaza etme, konsiltanlk, patent
lisans ayarlamalari veya onorasyon). Calismayi
destekleyen tiim finansal kaynaklar da dipnot
olarak beyan edilmelidir.

Tablolar ve Grafikler: Grafikler tek bir grafikler
dosyasinda, tablolar tek bir tablolar dosyasinda
her bir sayfaya bir tanesi yerlestirilecek sekilde
kaydedilebilir. Baslk, agiklama ve dip notlari her
birinde yerlestirilmelidir.

Tablolar bilgileri 6z ve etkili bir bigimde yansitir-
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lar. Ayrica, istenilen nitelikte ve kesinlikte bilgi
saglarlar. Verilerin metinden daha ¢ok tablolar-
da verilmesi, genellikle metnin kisaltilmasina
olanak saglar. Tablolar yazi igerisindeki bilginin
tekrari olmamalidir.

Metinde parantez iginde gosterilmelidir. Kisa-6z
bir baslk tasimalidir. Metindeki gegislerine gore,
her birine, sol Gstten baslanip, Romen rakami ile
sirasityla numaralandirilarak kisa bir bashk veril-
melidir. Zemininde c¢izgiler olmamali, zemin
beyaz olmalidir. Tablo iginde yatay ve dikey giz-
giler kullanilmamalidir. Her siituna kisa veya
ozet bir bashk verilir. Agiklayici bilgiler basliga
degil, dipnotlara konulmalidir. Kisaltmalar dip-
notlarda agiklanmalidir. Kisaltmalarin agilimi
altyazi seklinde tablonun altinda ve alfabetik
siraya gore yer almalidir. Dipnotlarda sirasiyla su
semboller kullanilmalidir: *, t, £, §, ||, 9, **,
t1,#+. Standart sapma ve standart ortalama
hata gibi istatistik degiskenlerinin olguleri
tanimlanmalidir. Her tablo ve grafigin metin
icinde gectiginden emin olunmalidir. Grafiklerin
cevresinde gergeve, zemininde gizgiler olmama-
I, zemin beyaz olmalidir. Tablolar tizerinde ista-
tistiksel verilerin tablo kurallarina uygun olarak
verilmesi.

Daha 6nce basili veya elektronik olarak yayinlan-
mis tablo ve grafiklerden yararlanildiginda hem
yazari hem de basimevinden yazili izin alinmalidir
ve tesekkiir edilmelidir. izin, dergi editérligiine
faks veya posta ile gonderilmelidir.

Resim, Fotograf ve $ekiller: Sekiller profesyonel
olarak gizilmeli, fotograflanmalidir. Dijital kame-
ra ile gekilmis fotograflar ve taramalar en az 300
dpi ¢ozunurlukte, 1280x960 piksel boyutunda
cekilmis, jpg veya tiff formatlarinda kaydedilmis
olmalidir. Zorunlu olmadikga resim tzerinde yazi
bulunmamalidir.

Resim ve sekiller ayri bir resimler, sekiller, fotog-
raflar dosyasinda her sayfaya 1 adet yerlestiril-
melidir. Her birinde altyazi olarak isim ve numa-
ralandirmasi yapilmaldir. Yazinin igerisine yer-
lestirilmemeli, metin iginde kullanim siralarina
gore Arabik rakamla numaralandiriimali ve
metinde parantez iginde gosterilmelidir.

Resmin belirli bolimlerini isaret eden sembol,
ok veya harfler kullanildiginda bunlar alt yazida
aciklanmalidir.

Varsa kisaltmalarin agilimi altyazinin altinda ve
alfabetik siraya gore yer almalidir.

Mikroskobik resimlerde biyiitme orani ve boya-
ma teknigi agiklanmalidir.

Daha 6nce basili veya elektronik olarak yayin-
lanmis sekil ve resimlerden vyararlanildiginda
hem vyazari hem de basimevinden yazil izin
alinmalidir ve bu, dergi editorlugiine faks veya
posta ile gonderilmelidir.

Yuzi saklanmamis ve taninabilir sekilde goru-
nen sahislarin resimlerini kullanirken kendilerin-
den yazili izin alinmalidir.

Kaynaklar: Kaynaklarin kullanilmasinda segici
davraniimali ve galismayla dogrudan ilgili kay-
naklara yer verilmelidir. Tirkge kaynaklardan da
yararlanilmali ve yazarlar bu konuda duyarh
olmalidir. Derleme makalelerinin kaynak olarak
gosterilmesi, okuyuculari literatliriin 6ziine
yeterli bir sekilde yonlendirdigi halde, bu maka-
leler orijinal ¢alismayi her zaman dogru bir
bigimde yansitmazlar. Dolayisiyla okuyuculara
olabildigince orijinal arastirma kaynaklari veril-
melidir. Ozetleri kaynak olarak kullanmaktan
kaginmalidir.

Yazarlar, yayimlanmis makalelerde bazen ortaya
¢ikan kaynak yanliglarini en aza indirmek igin
kaynaklari, orijinal makaleler ile karsilastirmali-
dir. Yazarlar, kaynaklarin ve yaziliglarinin dogru-
lugundan sorumludurlar.

Yazarlar, eger geri ¢cekme konusu ile ilgili bir
kaynak gostermiyorlarsa, atif yaptiklari kaynak-
larin geri gekilmis makalelere ait olmadigini

kontrol etmekle yukimltdir. MEDLINE’da dizin-
lenen dergilerdeki makaleler igin, ICMJE geri
cekmeler ile ilgili gtvenilir bilgi kaynagi olarak
PubMed’i (http://www.pubmed.gov) dikkate
alir. Yazarlar MEDLINE'da geri gekilen makaleleri
su arama terimi ile taniyabilirler; kare parantez
icindeki pt, yayin tipi (publication type) anlami-
na gelir: Pubmed'de geri cekilmis yayin [pt]
(retracted publication [pt] in pubmed).
Kollektif ve glincel derleme yazilari disinda kay-
nak listelerinin ¢ok genis tutulmasi yer israfina
neden olmaktadir. Genel bir kural olarak arastir-
ma makalelerinde kaynak sayisi en fazla 40, olgu
bildirimi 15, derlemelerde en fazla 80 ve editére
mektuplarda en fazla 5 olmalidir.

Kisisel temaslardaki bilgi-alisverisleri, hazirlik
asamasindaki makaleler ve diger basiimamig
veriler kaynak olarak gosterilmemelidir.

Kaynaklar iki satir aralikl olarak ayri bir sayfaya
yazilmalidir. Metinde, tablolarda ve resim alt
yazilarinda kaynaklar, Arabik numaralarla nite-
lendirilir. Sadece tablo veya resim alt yazilarinda
kullanilan kaynaklar, tablo veya resmin metin-
deki ilk yer aldigi siraya uygun olarak numara-
landinilmalidir.

Dergi isimleri Index Medicus’a gore kisaltilmalidir.
Dergi kaynaklarinda yil, cilt, baslangic ve bitis
sayfalari verilirken kitap kaynaklarinda ise sadece
yil, baslangig ve bitis sayfalari belirtilmelidir.

Kaynaklar metin iginde verilirken su kurallara
uyulmalidir:

1. Kaynak gosterilecek makalenin ilk yazarinin
soyadi verilecekse arkasina “ve ark.” eklen-
meli ve hemen akabinde st simge “[ ]” iceri-
sinde referans numarasi yazilmal, daha
sonra climle tamamlanmalidir.

2. Cumle igerisinde isim verilmeyecek ise kay-
nak numarasi cimle sonunda, nokta isaretin-
den sonra Ust simge koseli parantez “[ ]”
icinde verilmelidir.

3. Cumle igerisinde degisik ifadeler icin degisik
kaynaklar gosterilecekse, her kaynak ilgili
oldugu ifadenin bitiminde, noktalama isare-
tinden 6nce koseli parantez”[ ]”iginde veril-
melidir.

4. ikiden fazla pes pese gelen kaynak var ise ilk
ve son olanlari, aralarina “-” isareti konarak
verilmelidir: [1-3]; [14-18]; [8-14] gibi.

5. Kaynaklarda yazarlarin tam soyadlari ve adla-
rinin ilk harfleri yazilmalidir. Kaynaktaki yazar
sayis 6 veya daha az ise tim yazarlar belirtil-
meli, yazar sayisinin daha fazla oldugu
durumlarda ilk 6 yazarin sonuna “et al”
(uluslararasi yayinlar igin) veya “ve ark.” (ulu-
sal yayinlar igin) ibaresi konularak kaynak
yazilmalidir.

6. Kaynaklarin sonuna DOI numarasi eklenmeli-
dir.

Kaynaklarin yazim sekli “Vancouver reference

system”e uygun olmalidir. Asagidaki ornekler

disinda yandaki web adresinden yazim sekli

kontrol edilmelidir.

http://www.nlm.nih.gov/bsd/uniform_require-
ments.html

Dergi Makale:
Uluslararasi yayinlanmis makaleler igin:

Tosun Z, Akin A, Guler G, Esmaoglu A, Boyaci A.
Dexmedetomidine-ketamine and propofol-
ketamine combinations for anesthesia in spon-
taneously breathing pediatric patients undergo-
ing cardiac catheterization. J Cardiothorac Vasc
Anesth.  2006;20:515-19.  doi:10.1053/j.
jvca.2005.07.018

Ulusal kaynaklar igin:

Toraman F, Ustalar Ozgen S, Sayin Kart J, Aritiirk
C, Erkek E, Guglu P ve ark. Koroner arter baypas
cerrahisinde fentanil ve midazolamin hedef
kontrollti infiizyon (hki) seklinde kullaniminin

anestezi diizeyi ve ilag tiketimi Gzerine etkileri.
GKDA Derg. 2013;19:113-17. doi:10.5222/
GKDAD.2013.113

Dergi Ek sayi:

Solca M. Acute pain management: unmet needs
and new advances in pain management. Eur J
Anaesthesiol. 2002; 19 Suppl 25:3-10.

Kahveci FS, Kaya FN, Kelebek N ve ark. Perkutan
trakeostomi sirasinda farkli havayolu teknikleri-
nin kullanimi. Tirk Anest Rean Cem Mecmuasi
2002; Kongre ek sayisi: 80.

Kitap
Murray PR, Rosenthal KS, Kobayashi GS, Pfaller

MA. Medical microbiology. 4th ed. St. Louis:
Mosby; 2002.

Kitap Bolumii

Meltzer PS, Kallioniemi A, Trent JM. Chromosome
alterations in human solid tumors. In: Vogelstein
B, Kinzler KW, editors. The genetic basis of human
cancer. New York: McGraw-Hill; 2002. p. 93-113.

Tez

Gurbet A. Off-pump koroner arter cerrahisi
sonrasi morfin, fentanil ve remifentanil’in hasta
kontrollii analjezi (HKA) yontemi ile karsilastiril-
masi. (Uzmanlik Tezi). Bursa, Uludag Universitesi,
2002.

Elektronik Ortam Kaynagi

United Kingdom Department of Health. (2001)
Comprehensive Critical Care Review of adult
critical care services. The web site: http://www.
doh.gov.uk/compcritcare/index.html

internet Adresi

1996 NRC Guide for the Care and Use of
Laboratory Animals. Available at:

http://www.nap.edu/readingroom/books/lab-
rats/contents. html. Accessed October 20,
2003.

Hakemlere Yanit

Yiklenen Makale; revizyon sonrasi makale ise;
hakemlerin her bir elestirisine yaniti iceren
“Hakemlere Yanit” notunun Word Dosyada ayri-
ca eklenmesi istenmektedir.

Yazi yollanmadan 6nce “Kontrol Listesi” egli-
ginde son olarak kontrol edilmelidir. Bu kont-
rol, yazinin degerlendirilme siirecine hiz kazan-
diracaktir (Bak: Kontrol Listesi).

MAKALE GONDERME VE GERi CEKME

Makale Gonderme: Dergimizde yayinlanma-
st i¢in makalelerini degerlendirmeye gonder-
mek isteyen vyazarlar www.journalagent.
com/gkdaybd/ adresinden dergi yonetim sis-
temimize giris yaptiktan sonra sistemdeki
adimlari takip ederek galismalarini yikleye-
bilirler. Yukleme Oncesinde yazarlar igin
kontrol listesi bashgindaki maddelere dikkat
etmek c¢alismanizin yayina alinma slrecini
hizlandiracaktir.

Makale Geri Cekme: Yayin politikalarimiz gere-
gi, geri cekme islemlerinde dergi editoriyle
yazar isbirligi yapmak durumundadir.

Degerlendirme asamasindaki c¢alismasini geri
cekme talebinde bulunmak isteyen yazar, gerek-
cesini iceren dilekgeyi, bltln yazarlarin onayi
oldugunu belirten islak imzali bir sekilde, elekt-
ronik ya da basili olarak yayin kuruluna iletmeli-
dir.

Yayin Kurulu gelen talebi inceler ve en geg on
glin icerisinde yazara donus saglar. Yayin kurulu
tarafindan telif haklari makale génderim asama-
sinda Gogus-Kalp-Damar Anestezi ve Yogun
Bakim Dernegi’'ne devredilmis galismanin geri
cekme talebi onaylanmadikga yazar galismasini
baska bir dergiye degerlendirme igin gondere-
mez.
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ACCESS

creative
commons

Publication Policies and Writing Guide

AIM and SCOPE

The purpose of the journal; To publish clinical
and experimental studies including new devel-
opments related to anesthesia and intensive
care of chest, heart and vascular surgery.

OPEN ACCESS POLICY

Logos Publishing supports the open access of
peer-reviewed journal literature in the Budapest
Open Access Declaration and offers all pub-
lished articles free of charge in an environment
where everyone can read and download.

Considering the role of information sharing in
the advancement of science, open access is of
great importance for researchers and readers.
For this reason, the articles published in this
journal may be used as long as the author and
the original source are cited. No permission is
required from authors or publishers. The arti-
cles in The Journal of Cardio-Vascular-Thoracic
Anaesthesia and Intensive Care Society (GKDAYB
Journal) are accessible through search engines,
websites, blogs and other digital platforms.

These open access policies accepted on
September 12, 2012, and also adopted by our
editorial board are also accessible at http://
www.budapestopenaccessinitiative.org/boai-
10-translations/turkish-translation.

Creative Commons

For all published articles, in The Journal of
Cardio-Vascular-Thoracic  Anaesthesia and
Intensive Care Society (GKDAYB Journal) accepts
the “Creative Commons Attribution License”
(Attribution-NonCommercial-NoDerivatives 4.0
International CC BY)”

This license allows others to create a different
version by blending your work, to modify it
slightly, or to create their works based on your
own works for non-commercial purposes.
Although their new works should be non-com-
mercial and they must cite your work, they do
not have to license the resulting derived works
with the same terms.

ETHICAL POLICY

Logos Medical Publishing Inc. adopted the ethi-
cal principles based on the directive prepared
by the Committee on Publication Ethics (COPE)
and recommended its adoption by all individu-
als contributing in the creation of a scientific
work. Some items of this directive are men-
tioned below. For more informations please
visit our webpage.

Some of the actions considered to be against
scientific research and publication ethics

e Plagiarism: To adopt the original ideas,
methods, data or works of others partially or
wholly without referencing them in compli-
ance with scientific rules.

e Fraud: To use data that is not actually pres-
ent or falsified in scientific research.

¢ Distortion: Distorting the research records or
data obtained, demonstrating unused devic-
es or materials as if they were used in the
research, and distorting or shaping the
results of research in the interests of the
people and organizations that sponsored the
study.

e Republication: To present duplicates as sepa-
rate publications in academic appointments
and elevations.

o Slicing: To present the results of a research
as separate publications in academic
appointments and upgrades by disseminat-
ing and publishing the results of a research in
a way that disrupts the integrity of the
research and submit them as separate publi-
cations more than once.

o Unfair authorship: To include people who are
not active contributors or not to include
those who are contributing to the study, to
change the ranking of the authors inappro-
priately without any justification and, to

remove the names of those who offered their
active contributions in t the previous editions,
to include their names among the writers by
using their influence even though they did not
actively contributed to the work.

e To make false or misleading statements
regarding scientific research and publica-
tions in academic appointments and eleva-
tions.

PLAGIARISM POLICY

Plagiarism (cheating) is a violation of ethics,
regardless of whether it is intentional or not.
For this reason, due to publication policies
Logos Publishing Co. (hereinafter it will be
referred as LOGOS), for all studies to be pub-
lished in all of its periodicals, necessitates use of
a plagiarism checker.

All studies submitted to our periodicals and
passed the evaluation of the reviewers blinded
to the studies, are evaluated by us using Turnitin
or iThenticate software programs.

The Editorial Board may act in accordance with
the COPE rules against allegations, and suspi-
cions related to plagiarism, citation manipula-
tion and fraudulent misrepresentation of the
works submitted to the journal.

COPYRIGHT TRANSFER

When submitting their works, individuals are
obliged to declare that the study, in whole or in
part, has not been previously published on any
other platform or evaluated for publication.
Otherwise, the author will be held responsible
for the related sanctions.

The authors should agree to waive the copy-
right of their work and transfer this right togeth-
er with its submission to the Cardio-Vascular-
Thoracic Anaesthesia and Intensive Care Society
for evaluation. This transfer becomes the tying
clause upon the acceptance of the publication.
No part of the printed material may be used in
any other place without the written permission
of the publisher.

Authors’ rights to use all unregistered rights
other than patents, and copyrights for their
own purposes provided that they do not sell the
work, and all or a part of their works provided
that they indicate identity of books and other
academic studies in their websites or open files
of a university are reserved.

Authors who will send a study to our journal
should complete the “Copyright Transfer Form”
document. The author(s) must sign the com-
pleted form with a wet signature. The signed
form must be scanned and loaded with addi-
tional file upload option in successive steps of
submission process.

CONFLICT OF INTEREST

Conditions which provide financial or personal
benefit bring about a conflict of interest. The
reliability of the scientific process and the
published articles is directly related to the
objective consideration of conflicts of interest
during the planning, implementation, writing,
evaluation, editing and publication of scientific
studies.

The editors, who make the final decision about
the articles, should not have any personal, pro-
fessional or financial ties with any of the issues
they are going to decide. Authors should inform
the editorial board concerning potential con-
flicts of interest to ensure that their articles will
be evaluated within the framework of ethical
principles through an independent assessment
process.

Our publication team works devotedly to ensure
that the evaluation process is conducted in an
impartial manner, taking all these situations
into consideration.

You can review the conflict of interest form and
the related link to get more detailed informa-
tion and to declare an conflict of interest.

DOUBLE-BLIND REVIEW AND EVALUATION
PROCESS

All studies submitted to in The Journal of
Cardio-Vascular-Thoracic  Anaesthesia and
Intensive Care Society (GKDAYB Journal) are
subject to double-blind review. At least two
reviewers expert in their fields, will evaluate
each submitted work. Every effort is spent by
the editors for quick evaluation of the articles.
The editor is the final decision-making authority
in the evaluation processes of all articles.

The sub-headings of the evaluation process are
given below. You can visit our web page for
detailed information.

First Evaluation

Preliminary Evaluation Process
Reviewers’ Evaluation Process
Reports of the Reviewers
Statistical Analysis

Publication Printing Process
CHECKLIST FOR AUTHORS

* Make sure that name of the author (s), infor-
mation about the institution thank you letter
about ethics committee etc. are not included
in the study. This issue is important accord-
ing to the ‘double- blind review principle’
concerning the evaluation process of your
work so that it can be dealt with impartially.

* You should not forget that your study will be
subject to plagiarism audit if it is deemed to
be adequate and appropriate in terms of the
subject and you should avoid making quota-
tions that will be covered by plagiarism
when preparing the work

o If your article is derived from a study, a the-
sis, abstract of a case report, poster, etc. be
sure to cite it in a footnote and specify its
date.

o Please fill out the form and upload it to the
system, as you cannot proceed to the next
step without uploading the copyright trans-
fer form to your system. It is sufficient to
communicate it in the online system, you do
not need to communicate this information in
printed form.

e If your work has been returned to you for
revision, and you have made a change in the
title and summary of your work, please
update it during preparation of the article

e When the publisher send you a information
note for the publication of your manuscript,
you need to be sure that you carefully
checked your work Once the study is pub-
lished you will not be able to make any
changes on it.

MANUSCRIPT PREPARATION

Manuscripts should preferably be written using
the Microsoft Word program. The manuscripts
should be typed in 12 point Times New Roman
characters. Manuscripts should be written dou-
ble- spaced on one side of the A4 (21x29.7 cm)
white paper and throughout the entire manu-
script (including headings, abstracts in Turkish
and English, main text, references, tables and
subtitles) and justified leaving 3 cm margin from
both sides. They should be written in accor-
dance with word processor’s page layout set-
tings.

Journal Agent Online Article Collection and
Evaluation System is being uploaded online,
Article and Abstract Information, Information
about Institute, Author Information, Responsible
Author Information, Article Title, Article Turkish
and English Summaries of the Article, Turkish and
English Keywords, NoteEdit, File Upload (Full Text
- References - Table(s) - Pictures - Graphics -
Notes to the Editor) are recorded separately step
by step in the system.

The authors are kindly requested to submit their
ORCID numbers obtained the website from
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www.orcid.org and indicate them in the relevant
area at this stage. Abstract and full text should
not contain information about the individuals
and institutions participating in the study.

The files must be loaded in the following order.
The electronic article file (Full Text) should be
named with the title of the article in capital let-
ters. They should only include “Title (Turkish-
English) - Short Title (Turkish-English)”,
“Introduction”, “Materials and Methods”,
“Results”, “Discussion”, “Acknowledgement (if)
- Conflict of Interest”. Each of the sections
should be presented on separate pages. The
titles of the text sections should appear at the
left of the page with capital letters. All pages
should be numbered sequentially from the bot-
tom right corner. The file “References” should
be recorded separately Tables should be pre-
pared and written double-spaced on a separate
sheet, and the number and title of each table
must be written on top of the table. If abbrevia-
tions are given in the table, these abbreviations
should be written in alphabetical order as sub-
headigs. When previously printed or electroni-
cally published tables are used, written permis-
sion must be obtained from both the author
and the publisher, and it must be sent by fax or
mail to the editor of the journal. Figures, graph-
ics, illustrations, photos and legends should be
written double-spaced on a separate sheet. If
the abbreviations are given in figures, graphics
and illustrations, the expansions of these abbre-
viations should be written under the subtitle
and in alphabetical order. When previously
printed or electronically published figures,
graphics and images are used, written permis-
sion must be obtained from both the author
and the publisher, and this must be sent by fax
or mail to the editor of the journal. Copyright
transfer form.

Authors must declare that all or part of the
material in the manuscript has not been pub-
lished and is not currently being evaluated
elsewhere for publication. Each author must
declare that he/she participated in the investi-
gation enough to share the responsibility of its
content.

This participation may involve the following
issues:

e Creation of concepts and designs of experi-
ments,

e Collection, analysis or expression of the
data;

* The preparation of the draft of the mauscript
or the review of the scientific content

e Approval of the final format of the manu-
script ready for publication

e Ethics committee approval letter

e Original articles and review articles should
not exceed 10, case reports 4, letters to edi-
tors 1 page (excluding references, tables and
graphics).

In the manuscript, the sections and contents
of the manuscript should be presented as fol-
lows.

Title: A short title should be used whenever
possible. The title of the research, and review
articles should not exceed 95 characters (each
letter, space, and punctuation marks are con-
sidered as one character), in case of case
reports, letters and presentations of surgical
techniques it should not contain more than 80
characters. Abbreviations should not be used
in the title. The title should be written in
Turkish and English. A short title should be
added as a subtitle which should not exceed
40 characters.

Funds and organizations supporting the
research should be mentioned here, If the study
is planned to be presented in any congress or if
it has been presented before, the name, place,
and date (day-month-year) of the congress
should be written.

The abstracts should not exceed 250 words in
the research papers Headings should not be
used in summaries (the English translation of

the title should be written on the title page).
Abstract in Turkish should consist of four sub-
headings as While abstract in English should
include subheadings of Aim, Material and
Method, Results, and Conclusion) In case
reports and review articles donot contain these
sections, and abstracts should not exceed 100
words. English title, and abstract should be.
English title and abstract should be word by
word translation of the Turksih abstract. Letters
to editor, and Editorials do not require
abstracts.

Use of abbreviations should be avoided as
much as possible in summaries. If absolutely
required, abbreviation should be used after its
definition is provided in parenthesis at the first
mention of the term. Reference should not be
used in the abstract.

Keywords: In accordance with “Index Medicus
Medical Subject Headings (MeSH)” there should
be no more than five key words under the sum-
mary written both in Turkish and English.
Available terms can be used if there is no appro-
priate term for the “Index Medicus” medical
subject headings for the newly entered terms.

Introduction: The general conditions of the
study settings, the structure and significance
of the problem, the specific objective of the
study or research tested in the study or
observation should be clearly indicated. The
primary and secondary objectives of the work
should be clearly stated and the predefined
subgroup analyzes should be transferred.
Only references related to the topic should be
used and the data or results of the presented
work should not be included in these refer-
ences.

Material and Method: The informed consent of
the patient and the approval of the ethics com-
mittee should be acknowledged. A statement
must be added that the informed consent was
obtained from each participant in clinical trials.
It should be noted in experimental studies that
all animals were subjected to a humane treat-
ment in accordance with the Guide for the Care
and Use of Laboratory Animals (www.nap.edu/
catalog/5140.html).

Definition of optimal working conditions,
exclusion criteria and referenced population;
the participants in the observational or experi-
mental study must be clearly indicated. Since
the relevance of the variables such as age and
gender for the purpose of the research is not
always obvious, the authors should explain the
purpose of using these variables in a research
article. The main principles that determine
how and why the study is performed using
such a method should be clear. References
should be shown for established methods,
brief descriptions should be given for new
methods.

The methods, tools (manufacturer’s name and
address are written in parentheses) and the
operations performed should be described in
detail to the extent of interpretation of the
results. The initials of the drug names should be
in lower case, the pharmacological names of
the drugs should be used and at their first men-
tion in the text they should be written in brack-
ets in the following order”Generic name, trade
name, and Manufacturing firm “ Example:
“midazolam (Dormicum, Roche)”. The terms
should be written in their explicit forms at their
first mention in the text, and then their abbre-
viations (if any) should be enclosed in parenthe-
ses. Frequently used abbreviations should be
used as accustomed (iv, im, po and sc). Units
must be used in compliance with the
International system of units (SIU (Le Systeme
international d’unités), Examples: mg/kg, mL/
kg, mL/kg/min, mL/kg

Statistical methods should be provided in suf-
ficient detail so that the readers can reach the
original data and evaluate the reported results.
Findings should be measured as much as possi-
ble and the appropriate margin of error and
uncertainty (such as confidence intervals)
should be indicated. It is important to avoid

relying only on the p-values of statistical hypoth-
esis measures that are insufficient to convey
important information about the dimensions of
the effects. P values must be given explicitly.
Statistical terms, abbreviations and symbols
should be defined. In the last paragraph of this
section, statistical analyses used, and the values
given by the (%) sign after the arithmetic mean
or proportion should be indicated.

Results: The findings, tables and visual mate-
rial obtained in the study should be written in
the order of a certain logic so that the most
important ones will take precedence in the
text. Graphics, tables, illustrations, and figures
should be numbered according to the order of
their mention in the text, and should be indi-
cated in parentheses in the text. Data con-
tained in the tables and visual materials should
not be repeated in the text. Only important
observations should be emphasized or sum-
marized. Tables and figures are placed collec-
tively after the last reference at the end of the
text. Only the top title of the table, and
graphic or the subheading of figures, illustra-
tions, photos are written in their appropriate
places in the text

The numerical results summarized in the Results
section should be given not only as derivatives
(eg percentages), but with exact numerical val-
ues, and the statistical methods used to analyze
them should be specified. When scientifically
appropriate, data should be analyzed in terms
of variables such as age and gender. Tables and
pictures should be limited to those necessary to
explain and support the discussion expressed in
the article. As an alternative to the tables, you
should use some kind of graphics on which
many entries can be made, and data should not
be repeated on graphics and tables. Using non-
technical terms such as “random”, “explicit”,
“links” and “example” in the statistics section
should be avoided.

Discussion: The results of the study are evalu-
ated by comparing them with the international,
and domestic literature. New and important
aspects of the study and its outcomes should be
emphasized. Data and other information pre-
sented in the Introduction and Results sections
should not be repeated. In experimental stud-
ies, we should briefly summarize the main find-
ings and then analyze explanations with possi-
ble mechanisms and compare them with other
similar studies. It would be appropriate to com-
ment on the implications of these findings for
future researches and clinical practices. The
objectives of the work should be correlated
with the results. However, unmeasured situa-
tions and outcomes that are not adequately
reinforced by the data should be avoided. The
resulting decision arrived must be stated in the
last paragraph of the discussion. If the article
does not include appropriate economic data
and analysis, no particular comment should be
made on economic interests and costs. Claims
on an incomplete study should be avoided, new
hypotheses must be specified when they are
confirmed, and their novelty should be clearly
emphasized.

Acknowledgment (if any): If you also want to
thank the people who can not fulfill the criteria
for authorship involved in fundraising, technical
assistance, data collection, supervisor of the
research group, writing, or department chiefs
who just provided general support, and those
providing finance and material support, a brief
paragraph can be written under the heading of
“Acknowledgement.”. Written consent must be
obtained from the individuals to be mentioned
in the acknowledgment section since they may
make a sense of data and conclusions they
contributed

Conflict of Interest: The authors are requested
to declare any existing commercial association
that might potentially have a conflict of inter-
est regarding their articles. (eg employment,
direct payments, holding shares, holding, con-
sultancy, patent licensing arrangements, or
granting honorarium). All financial resources
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supporting the study should also be declared
as footnotes.

Tables and Charts: Charts can be saved in a
single chart file, tables can be placed in one
spreadsheet file on each page. Titles, descrip-
tions and footnotes should be placed on each
sheet of paper.

The tables reflect the information in a concise
and effective way. They also provide informa-
tion of the desired quality and precision. The
fact that the data are given in the tables
rather than in the text usually makes it pos-
sible to shorten the text. The tables should
not be a repetition of the information in the
article

The tables should be demonstrated in brack-
ets in the text. It should carry a short self-
heading. According to their appearance in the
text, each one should be given a short title,
starting from the top left, and numbered
sequentially by Roman numerals. There
should be no lines on the background, they
should be drawn on a white background.
Horizontal and vertical lines should not be
used in the table . Each column is given a
short or a concise title. Explanatory informa-
tion should be placed in footnotes, not in
headings. Abbreviations should be explained
in footnotes. The explanations of the abbre-
viations should be in the form of subtitles
under the table and in alphabetical order. The
following symbols should be used in the foot-
notes, in the following order: *, t, £, §, ||, 1,
** 11, ¥, Measures of statistical variables
such as standard deviation and standard
mean error should be defined. Make sure
that each table and graph are mentioned in
the text.

There should be no frame around the graphics,
no lines on its background, and the background
should be white.

When using previously published or electroni-
cally published tables and graphics, written
permission should be obtained from both the
author and the publisher and they should be
acknowledged. Permission should be faxed or
mailed to the journal editor.

Pictures, Photos and Figures: Figures should be
professionally drawn and photographed.
Photographs and scans taken with a digital
camera should be recorded at a resolution of at
least 300 dpi, 1280x960 pixels, in jpg or tiff for-
mat. There should be no writing on the picture
unless it is compulsory.

Each pictures and figure should be placed on
separate pages in a file containing only pictures,
figures, and photos. Naming and numbering
should be done as subtitles on each page. They
should be placed in the text, numbered in
Arabic numerals according to the order of their
appearance in the text, and shown in brackets
in the text When symbols, arrows, or letters
that point to specific sections of the figures, and
photos are used, these should be explained in
the subtitle. If so, the expansions of the abbre-
viations should be placed under the subtitle in
alphabetical order.

Microscope magnification ratio and staining
technique used should be explained.

When previously printed or electronically pub-
lished figures, images, and photos are used,
written permission must be obtained from both
the author and the printing house and this must
be sent by fax or mail to the editor of the jour-
nal.

When using the images of people whose face is
not hidden and recognizable, written permis-
sion must be obtained from them.

References: One should be selective in the use
of references, and should include references
directly related to the study. Turkish sources
should be also used and authors should be
sensitive to this issue. Although referencing
review articles direct readers to the proper
essence of the medical literature, they do not
always accurately reflect the original study.
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