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Go00s Kol Damar Anestez: ve Yogun Bokim Demed:

AKUT RENAL HASARDA
CERRAHI YONTEM SEGIMi ONEMLI Mi?

Dr. Murat AKSUN

Cardiorenal Med 2013;3:178-199

ST LIS

« Akut renal yetmezlik kardiyak cerrahiye giden hastalarin % 5-30’unda
* Renal replasman tedavisi (RRT) gerektiginde 6llim orani oldukga yuiksektir

Cardiac Surgery-Associated Acute Kidney Injury. Cardiorenal Med 2013; 3: 18-199
Acute kidney injury in cardiac surgery. Current Opinian 2015; 28(1): 50-9
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Table 1. Comprison of RFLE, AKIN, and KDIGO classiications of acte kdey injory

RIFLE [34] AKIN (35 KDIGO [36] KDIGO/AKIN/RIFLE
Definion SCr>1.5 xboselive over <7 days  SCr >1.5 x baseline over <48 hours  SCr 1.5 x baseline over Urine oufpu crteria
<7 doys common o al
three classiications)
or or

Increose in SC of
0.3mg/dl over <48 hours
Stage SCr 1.5 xbaseline <0.5mi/kg/Mh for 6 hours

Increose in SCr of >0.3mgy/l over
<48 hours

Co e P S 3 Py GRS Ty

[RRT/GRR crioria

ok o® oR
Rk LGFR>25% 1 203ng/dlincrecse 1 203mg/dlincrease
Injory  SCr 2 baseline 2 SCr>2xbaselie 2 SCr>2xbaselne  <0.5mi/kg/h for 12 hours
ok
1 GRR > 50%
Failure  SCr >3 x baseline 3 SCr>3xbaselie 3 SCr>3xbosline  <0.3m/kg/h for 524 hours
ok
Increase n SC fo >4 Omg/dl Increase in SCi fo >4 Omg/dl Increose in SCrfo. Anuria for >12 hours
fwith on ocue increcse (it on acute increase. 240mg/d
of ai least 0.5 mgy/) of ot least 0.5 mg/d)
ok or or
LOR > 75% Infioion of RRT Iniction of RRT

loss RRT required for >4 weeks
nd sioge  RRT required for >3 months

AKIN, Acuk Kidney iy Nowark; GFR, glomervar firofion rt; KDIGO, Kidney Diseass: Inroving Globol Ovicomes; OR, odds rafo; RFLE, i, iy, foee, los, endtage kidey csease; RRT, renol
teplocement hropy; SC1, serum crearine corcentcion,
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* Hem AKIN ve RIFLE kriterleri erken mortalite belirleyicileridir

* CSA-AKI gelisen hastalarda AKIN ve RIFLE kriterleri ile, mortalite orani
% 3.8-54.4

Cardiac Surgery-Associated Acute
Kidney Injury: Putting Together the
Pieces of the Puzzle

Table 1. Clinical risk factors for CSA-AKI

Advanced age
African-American ethnicity
Increased body weight
Hypertension

Peripheral vascular disease
Diabetes mellitus (and metabolic syndrome)
Redu:ed left ventncular function

Chy
evision surgery
Aortic valve surgery
Operations involving circulatory arrest
Prolonged cardiopulmonary bypa:

Nephron Physiol 2008;109:p55-p60
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acute Kidney injury: risk factors,
pathophysiology and treatment

Ving Wang'~* and Rinaldo Bellomo'
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Risk factors for CSA-AKI

Intraoperative factors

Type of surgery (valvular. valvular and comna[y cmegemy and redo surgery): CPB

le. low-flow, low-pi ypothermic CPB: deep h ,, h
cleratory arrest: CPBduranon)lOO—lZOmm haemodilution; haemolysis a
y tion of CPB: emboli
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« Risk modelleri kalp cerrahisi sonrasi RRT (AKI-RRT) ihtiyacini
ongormek igin gelistirilmistir
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Uzun Kros Stireleri
Uzamis KPB
Multipl prosediirler

Endojen toksinler?

v"Hemoliz ve serbest hemoglobin salinimi 6zellikle disiik ferritin
dlzeylerinde demir salinimi endojen toksin olarak hareket eder

v'RBC kitlesinde kayip, endotel fonksiyon bozuklugu, oksidatif hasar
ve sitotoksik tiibiiler hasar

Eksojen Toksinler:

v'Radyokontrast madde

iskemi-reperfiizyon

« iskemi-reperfiizyon hasari derecesi iskeminin genisligi ve siiresiyle ilikili
* Reperflzyon sirasinda yuksek basinglardan kaginmak renal hasari azaltir

Cardiac surgery-ascociated acute kidney injury:risk factor,pthophsiology and treatment. Nature Reviews Nephrology 2017

Acute Renal Failure After Cardiac Surgery:
Evaluation of the RIFLE Classification

Anne Kuitunen, MD, PhD, Antti Vento, MD, PhD, Raili Suojaranta-Ylinen, MD, PhD,
and Ville Pettils, MD, PhD

(Ann Thorac Surg 20061:542-6)
© 2006 by The Socety o Thoracc Surgeans

Table 3. Comparisons of RIFLE” Classification of Acute Renal Failurc, Change of Plasma Creatinine, Change of Estimated
Glomerular Filiration Rate (GRE), EwoSCORE, and Type of Surgery Between Dead (Deatls Within 90 Days After Surgery)
and Alive Patients

Significance of

Alive Dif
000.0-00) p <00

— 300 (~10.00-7.00) p <0001

1-14.1) P <000

FuroSCORE 456070 p < o00m
1y, sery (number of patients) 0139

136.0%) a2
7(60%) 109

Valve operation 5@1%) 7
CABG + valve El
Aortic a1
Transplantation, 1
X o

~Risk, Injury, Failure, Loss, End-stage Kidney disease
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Minimal invaziv Kardiyak Cerrahi

* Kugtik insizyon ve port erisim tekniginin kullanimini igerir
* Postoperatif agriyi azaltir ve daha hizli iyilesme saglar

« inotropik ajan

* Kanama

« Strok orani

* Transfiizyon gereksinimi

« Ventilasyon streleri

* Renal hasar

Cardiac Surgery-Associated Acute Kidney Injury. Cardiorenal Med 2013; 3: 18-199

* Port access MV cerrahisinde kros klemp ve KPB sireleri daha uzun
olmasina ragmen sadece % 1 oraninda AKI

*Bu, daha az cerrahi diseksiyon nedeniyle azalmis inflamatuar
reaksiyonlar, azalmis perioperatif kanama ve transfiizyon gereksinimi,
genel olarak daha diisiik morbidite nedeniyle olabilir

Minimally invasive mitral valve surgery through right thoracotomy in patients with patent coronary artery bypass
grafts. Interact Cardiovasc Thorac Surg 2009; 9: 29-32.
Cardiac Surgery-Associated Acute Kidney Injury. Cardiorenal Med 2013; 3: 18-199

* TAVI sonrasi AKl insidansi (TAVI-AKI) % 1.1 ila % 28 arasinda
* Bu risk standart aortik kapak replasmanindan daha diigik
* TAVI-AKI mortalitesi AKI'siz TAVI'den 4 kat daha yiiksek

* TAVI-AKI'nin nedenleri; kontrast madde kullanimi, islem sirasinda

hipotansiyon, aortanin asiri aterosklerozu durumunda kolesterol
embolisi

Current status of transcatheter aortic valve replacement. J Am Coll Cardiol 2012; 60: 483-492
: aortic-valve i ion for aortic stenosis in patients who cannot undergo surgery. N

Engl ) Med 2010; 363: 1597-1607.

Investigators PT: Transcatheter versus surgical aortic-valve replacement in high-risk patients. N Engl ) Med 2011; 364:

2187-98.
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KPB-Off-Pump Teknikler

* Off-pump koroner arter baypas (OPKAB); KPB ve aort kros klemp ile
iliskili perioperatif komplikasyonlari diizeltir

* Daha fazla fizyolojik renal perfiizyon, daha az sistemik embolizasyon
ve daha az induklenen inflamatuar yanit sunar

* OPKAB'In azalmis AKI, inme riski, hastanede kalis stiresi ve mortalite
konusunda potansiyel faydalar

Cardiac Surgery-Associated Acute Kidney Injury. Cardiorenal Med 2013;3:178-199

« Buylk randomize kontrollii ROOBY ¢alismasinda OPKAB ve KPB CABG
teknikleri arasinda AKI-RRT agisindan anlamli bir farklilik géstermemis

* CORONARY ¢alismasinda OPKAB grubunda anlamli derecede dustk
AKI orani bildirmisler fakat AKI-RRT'de fark bulamamiglar

* OPKAB vakalarinda, AKI ve AKI-RRT’de anlamli bir azalma

On-pump versus off-pump coronary-artery bypass surgery. N Engl J Med 2009; 361: 1827-37

Off-pump or on-pump coronary-artery bypass grafting at 30 days. N Engl J Med 2012; 366: 1489-97

Off-pump coronary artery bypass surgery and acute kidney injury: a meta-analysis of randomized and observational
studies. Am J Kidney Dis 2009; 54: 413-23

5 Mini CPB

* Duistik priming sollisyon ve hemodiliisyonda azalma saglar

* Mini-ECC grubunda AKI insidansinda anlamli bir azalmayla iligkili olan
daha duisuk serum IL-6 duizeyini bildirilmis

* KABG uygulanan hastalarda AKI insidansi standart KPB grubunda
% 40.5, mini-ECC grubunda % 28 (p = 0.03)

Minimal extracorporeal circulation is a promising technique for coronary artery bypass grafting. Ann Thorac Surg 2007; 84: 1515-20
Miniaturized cardiopulmonary bypass and acute kidney injury in coronary artery bypass graft surgery. Ann Thorac Surg 2009; 88: 529-35
Cardiac Surgery-Associated Acute Kidney Injury. Cardiorenal Med 2013; 3: 18-199

* Mini-ECC, off-pump’dan daha uzun operasyon slresine ragmen, AKI,
inme, sok, sepsis, postoperatif komplikasyonlar ve miyokard
infarktlsu agisindan anlamli fark yok

* Mini-ECC, off-pump  teknik ile karsilastirildiginda ~ tam
revaskilarizasyona olanak saglarken, pompa iliskili sistemik hasar ve
organ hasari minimal

Prospective randomized comparison of coronary bypass grafting with minimal extracorporeal circulation system (MECC) versus off-
pump coronary surgery. Circulation 2007; 116: 1761-1767.
Cardiac Surgery-Associated Acute Kidney Injury. Cardiorenal Med 2013; 3: 18-199
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SIS KPB Siresi ST S Cell saver
* Galismalar daha uzun KPB ve kros klemp sirelerinin artmig CSA-AKI « Cell saver ile yag mikroembolisi azalir, hemoliz énlenir
insidansi ile guiglu bir sekilde iligkili oldugunu gostermekte . . o .
N T o K * Plazma, trombositler, heparin, inflamatuar mediatorler yikama ile
* Ancak guvenli bir cut-off zamani tespit edilmemis uzaklasirken, RBC'ler korunur
3
« Elde edilen eritrositler normal salin iginde % 50-70'lik bir hematokritte
suspanse edilir ve yeniden inflize edilir
* Bu tur kanin korumasinin bobrek sonuglari Gzerine etkisine dair net
bir veri yok
Association between postoperative acute kidney injury and duration of cardi y bypass: a lysis. J C
Vasc Anesth 2012; 26: 64-69.
Cardiac Surgery-Associated Acute Kidney Injury. Cardiorenal Med 2013; 3: 18-199
Acute kidney injury in cardiac surgery. Current Opinian 2015; 28(1): 50-9 Cell salvage for minil perioperative allogeneic blood ion. Cochrane Database Syst Rev
2010;CD001888.
Cardiac Surgery-Associated Acute Kidney Injury. Cardiorenal Med 2013; 3: 18-199
PO gt
5 Hipotermi Embolizm

« Derin hipotermi (15-22° C) dustk perfizyon akimi veya sirkilatuar
arrest dénemlere izin verir ve renal koruyucu etki

* AKlI'den, sogutmadan ziyade yeniden isitmanin sorumlu, hipotermi ile
oksijen arz ve talebinin uygun dengesinde yeniden isinma hizi kritik

* KPB sirasinda makroskopik ve mikroskobik emboli olusabilir ve son
organ hasari ile sonuglanabilir
« Aterosklerotik asendan aort varligi postoperatif inme ve bobrek

* Experimental modelde, normoterminin restorasyonu sirasinda, bobrek fonksiyon bozuklugunun bagimsiz bir éngriictst

korteksinin diistik perflizyonu, yeniden isinmada artan metabolik
ihtiyagla nefronlarin potansiyel hasarina neden olmakta
* Ayrica, bobregin yiksek perfiizyonu da, yeniden isinmanin zararl

etkisini artirabilir
Cardiac Surgery-Associated Acute Kidney Injury. Cardiorenal Med 2013; 3: 18-199

Effects of mild hypothermia and rewarming on renal function after coronary artery bypass grafting. Ann Thorac
Surg 2009; 87: 489-495.
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* Aortanin maniplasyonu ve kantlasyon ile, aterosklerotik debris ve plak

dolasima salinabilir

« Ciddi aortik veya iliofemoral hastaligi olanlarda, aksiller arter yeterli
antegrad akim saglar, embolik komplikasyonlari azaltarak aortik
kanulasyona alternatif olusturur

Right axillary artery cannulation for surgical management of the hostile ascending aorta. Tex Heart Inst J 2005; 32: 189-93
Cardiac Surgery-Associated Acute Kidney Injury. Cardiorenal Med 2013; 3: 18-199

24
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« intra-aortik filtrasyon kullanimini  (EMBOL-X®), aort kros-klemp ve
deklempinden 6nce, asendan aort embolisini yakalar

* Hastanede kalma suresini, mortaliteyi, postoperatif morbiditeyi, nérolojik
ve renal komplikasyonlari azaltir

* Ancak tam olarak kanitlanamamig

Particulate emboli capture by an intra-aortic filter device during aortic valve replacement. Rev Bras Cir Cardiovasc
2008; 23: 431-435.

(Ul Koy

* Femoral arteriyel kanilasyon uygulandiginda, plaklar retrograd kan
akimi yoluyla renal, mezenterik ve serebral sirkiilasyona yonlenir

« Dikkat gekici bir sekilde, bu tip arteriyel kantlasyon ile perfizyon
nispeten giivenli

* Torakoabdominal anevrizma cerrahisinde retrograd arteriyel
perfizyon selektif organ perfizyonu ile kombine edildiginde
korunmus bobrek fonksiyonu ile iliskili

Retrograde aortic and selective organ perfusion during thoraco abdominal aortic aneurysm repair.

Eur J Vasc Endovasc Surg.
The pathophysioogy of Cardiac surgery-ascociated acute kidney injury. The International Journal of Artificial Organs

2008; 31(2):166-78

« Sol ventrikiiliin maniplasyonu trombustin salinimina neden olabilir

* Benzer sekilde, kandlin sol atriyuma manipulasyonu veya gegisi
trombdisu gikartabilir

* Mitral ve aort kapaktan vejetasyonlar cerrahin dikkatinden kagabilir

* Eko sol atriyal trombdusiin ve vejetasyonlarin tespitinde sensitiftir

Echocardiographic detection of cardiac valve and Infect Dis Clin North Am
The pathophysioogy of Cardiac surgery-ascociated acute kidney injury. The International Journal of Artificial Organs 2008;
31(2):166-78

Cardiac surgery-ascociated acute kidney injury:risk factor,pthophsiology and treatment. Nature Reviews Nephrology 2017
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* Hava diger bir emboli kaynagi

* Hava girisi aort ve mitral kapak replasmanlarinda ya da sol ventrikdl
duvari remodeling cerrahisinde soldan yapilan insizyonlarla

* Ya da patent foramen ovalede oldugu sagdan yapilan insizyonlarda sol
sisteme girebilir

* Hava ayrica sol atriyum, pulmoner venler ve sol ventrikil
kanulasyonu sirasinda girebilir

The pathophysioogy of Cardiac surgery-ascociated acute kidney injury. The International Journal of Artificial
Organs 2008; 31(2):166-78

* Eger hava kalbin ejeksiyonu 6ncesi ¢ikarilmazsa serebral, renal ve
mezenterik distal sirkiilasyona yonelir

* Bunun igin hava gikarma manevralari, karbon dioksit kullanilabilir
* Eko rezidiiel havanin saptanmasinda ve gikarilmasinda 6nemli

* Pompa cikisinda gerekli olgularda intraaortik balon pompasi kullanimi
ya da asist device hipoperfiizyondan kaginmak igin gerekebilir

* Bu tir asist device’larin kendilerinin riski olmasina ragmen dusik
kardiyak out-put ve renal hasardan korunmada énemli

Cardiac failure: mechanical support strategies. Crit Care Med 2006; 34 (9 Suppl): 5268-77.
The pathophysiology of cardiac surgery-associated acute kidney injury (CSA-AKI)The International Journal of Artificial
Organs. 2008; 31(2): 166-178

ST LIS

* Pompa gikisinda Kardiyojenik sok, nonkardiyojenik hipotansiyon renal
hasar igin majér mekanizmalar

« Kardiyojenik  sok, miyokardiyal korumada yetersizlik nedenli
miyokardiyal yetmezlik ya da prosediirden kaynaklanan veya destek
tedaviden kaynaklanan nedenlerle olabilir (Retrograd kandl !)

* Pompa ¢ikisinda distik kardiyak out-puta neden olan vazospazm,
graftlerde king ya da okliizyon, kapak cerrahisinde implante yada
tamir edilen kapagin disfonksiyonu

The pathophysiology of cardiac surgery-associated acute kidney injury (CSA-AKI)The International Journal of
Artificial Organs. 2008; 31(2): 166-178
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Non-kardiyojenik hipotansiyon:

* Operasyon sahasindan kanama

Cerrahi hemostazin saglanmasi, koagtlopatinin tedavisi anahtar rol oynar
(Surgicell, neoveil, bioglue,)

Tang et al. BUC Nephrology (2017) 18164
DOI 10.1186/512862.017.0594.6

BMC Nephrology

The incidence, risk factors and in-hospital
mortality of acute kidney injury in patients
after abdominal aortic aneurysm repair
surgery

Ying Tang™, Junzhe Chen'", Kai Huang’, Dan Luo®, Peifen Liang", Min Feng', Wenxin Chai, Erik Fung’,
Hui Yao Lan” and Anping Xu'™

Table 1 Preoperative baseline characteristics, intraoperative and postoperative parameters of AAA patients

Pammeter All

590 (630-750) 690 (630-750)

263 (835%) 218 (845%) 45 (804%) 0447 216 (83.1% 0473
900(758-1142 890(750-1120) 995 (780-1288) 0241 900 (753-1080) 0015
59 (47-7.7) 58 (47-76) 0502 7.4(48-109) 0006
6934245 0982 615+315 0020
Ruptured abdominal aortic aneurysm 41 (159%) 0188
%)
artery involvement (n, %) 30 (96%) 8 (143%) 0184 0(0.0%) 30 (11:5%) 0004
186 (59.2%) 33 (589%) 0959 33(61.1%) 153 (585% 0758
48 (153%) 5 (89% 0145 %) 44 (169%) 00%
26 (83%) 470% 0733 5(93%) 21 (8.1%) 0774
56 (17.8%) 13(241%) 43 (165%)
258 (82.2%) 41(759%) 217 (835%
150 (47.8%) 36 (643%) 0006 32(593%) 118 (454%
ntraoperative hemorrhage > 11 (n, %) 57 (182%) 19 (339%) 28 (108%)
Vasoxctive t (n, 9 38 (11.8%) 13 (2329 12 (46%)
[Aaons 94 (29.9%) 24 (425%) 68 (26.2%)

* AAA hastalarinin Ugte birinde cerrahisi sonrasi AKI gelismis

* Azalmig preoperatif kreatinin klirensi, kardiyovaskiiler hastalik,
riptire AAA ve acik cerrahi postoperatif AKI icin bagimsiz risk
faktorleri

* EVAR'da agik cerrahi ile karsilastirildiginda daha diistk AKI sikhgr olsa
da, alt grup analizlerinde, EVAR'In sadece riiptiire AAA'll hastalarda
bagimsiz bir koruyucu faktor oldugu gosterilmis
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* Konvansiyonele karsilik minimal invaziv teknikler
 KPB'a karsi off-pump ya da mini pompa teknikleri
* Endovaskdler yaklagimlar

* Kisa KPB ve kros klemp stireleri

* Kardiyak cerrahi destegin iyi yonetimi (miyokardiyal protection, cerrahi
anastomozlar ve kapak fonksiyonu)

* Emboli agisindan énlemler
* Hemostaz, kan koruyucu teknikler ve hipotermi yonetimi
bu sureci etkileyebilir

5/21/18

10



