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Abstract

Background and purpose: Acute renal failure after cardiac surgery is a @aogs condition that increases
mortality and hospital costs. The present studyedito evaluate the prevalence and associated $aat@rcute renal
failure in patients with open-heart surgery in S412.

Materials and methods: This cross-sectional study with available data pagormed on 250 patients who
referred to cardiac surgery department in Fatimtar&&lospital, Sari, Iran from April to March 20X2reatinine levels,
before and 3 days after surgery and associatedrdaetere collected using demographic and mediat list. After
data collection their analysis was performed usthgsquare test, Mann-Whitney and t-test

Results: In this study, 58.8% of the patients were males 4h2% were females. The mean age of subjects
was 60.75 + 9.87. The most commonly associatedasksevas hypertension. The prevalence of renalréailvas
15% (in the first 48 hours after surgery). Resslisewed that age, history of hypertension and theuainof intra
operative blood transfusion have been correlaték adute renal failure.

Conclusion: In this study, acute renal failure after open-heargery was 15%. This disorder can cause
problems for patients and their family and riseltieaare costs. The recognition of risk factors #meéhtments are
keys to reduce adverse outcomes.

Keywords: Cardiac surgery, acute renal failure, risk factors

J Mazand Univ Med Sci 2014; 24(112): 97-102 (Persian).

96


http://jmums.mazums.ac.ir/article-1-2564-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-31 ]

<>

oh—3)ls (—S i)y eo—Lcoli b a_L as
(AV-10P) 1RQI Jlw Cauligus)) P ojlals  @)las § Cuny o)

. o0 0 T o ° L3
ju wlé yala gljlay ja gl b buipo Yolge g (5915 ala |plwjb ggub
o oo &
5w liw pouis
LS| Sibgn
Volgs S ubc
a3l jule 2>l
238>
CJ—:A}gﬂ&‘ﬂ‘ﬁO}M—Fd&\d@)bg&@‘ﬁJ&)‘M;LPW}&%)E—&Lw)l.’d»’wlui
Ooles 53 0T L s e ol ge 5 (58 sl (gluyb gcd (g2 candllan oyl 51 o 5 8 oo Sl slay (sl 5o 131 ey
@‘FUJ,_’UA_H:.\_..SW‘}A)L«:JYQ' 6})4{)};Jyyébo:‘b&y)‘ﬂb-@hb—ijb !lb&,),)l’.c
5l e el 5 dn 595 ¥ 5 8 il 1S Ol 5e 3 planit VRN Dl il B 335,851 (55l (51,25 4abl Ot Loy
V7 4505 SPSS)l il 5 5l eslinal b Wesls uw ks 55T (b 5 618 505 SNl Cand S 5 onlial b cas e Julge
258 )13 Jdow 54 5,50t s MaNN-Whitney Ux" s LT sl go3T Lo s
s 35 g 3131 o S0 Le . sls LS5 U3 1y o p3 FA/Y 5 015 e 1) Olylew 31 desp3 OMA Lagsy opl 5o tlaaidly
A_.i:Mbuw):\bJa.cjl.L«.fLg}:.lfs‘aLgil.w)l}C}._..iQ\J‘,:.a.:y.Q}sé)l;:.éﬁae\Md)L«iaJ;GLi)JLw%/Vbi‘\/AV
IS Jeoe e 053 G55 Ol 5 055 (6515 3 atslw (o g oS 315 UL anlllan (laadly ( Jae 51t Jsl el FA)
W 3 s g LT b, ads s Slee
‘_g‘ﬁ@‘m)bvﬁ‘wfb‘jwdb‘w‘&:MN‘OM‘}:)‘)?M)é A Q&AJ‘)JJ&)\%%&}&&M}L :cla'uwl
.Cm»"g}bb@wﬂgwdwcwboh)éjﬁ‘y|fC}u.::;@‘.ﬂjé6%@}%&\}\30:‘}533)%

S Jelse (6 sdS sl ol b GL B o isaadS slan Sl

J_Ias-upljﬂﬁol_:gu.au_gl{@:ﬁuQT);A:lf;ﬂ& 4000

(P D) Al o 3558 o 5 adS ase gyl Sl o lse o SeSU st 51 S (g5 sl gl b

45 8 plonil a8 53 o 650 pondyl Slalllas

..u\n;ol_ﬁl,‘_;xli;u&u)u;\é,uh&}g‘@\
Ll st s planil il gad 55587 53 o7 glaalllas 5
Oylas w3314 /8 48 15 8 Ol o ys P8 (6 IS sl
Oj‘)f 35 33 Olylew ‘t.GJiL’ asdllas 53 .(9) L SILs 3L
famt Olae 8T 45 8 515 L5515 50 ony b 5 ooy

di ol E Aoy Yo/ s ¥V 5 58 sl glul

E-mail: atinik1357 @gmail.com

I VO IR PO S Py XX S BRI [ AN PP [P
Sl oy g adS sl gyl ) s e I, S
4l M & Sl 0 8 e /Y 1S e
FA 53 p s 0l S Ao p3 00 5158 L Jsl el YF 5
OT 31 (S ol plal Slalllas (1) sl 0 iy 5 sl
335 2 Y 0T o 231 S o o sl 7

45@‘)%(")&#5)4#&}”)3%}‘}*—0

i g lole 5 (6 0S5 D1tk SC3 5 ke o1 (s UL (o e — olgd S Audac Jgiune ilgo

Ol el <0353l (S o sle o805 ¢ (ST 5 0S80 ¢ By 03,5 Slualil )

Ol 65l el (S sk o813 (6 sl g lale 5 (55l g 0SSN o5 SAEB o (5l Lyl olit)1S7 Y
Ol 08 018 (S ke oSl L bltgy otSCai1s ¢ s ST 5 S5 smnckal 03,5 46555 (sl ¥
AAl RSP O WWAYVANY 1ol g ol b WAY/D/YR il 3 )

QY 1R Culigasn)l 1P ojlad «@)les § Gy 8)0d

ohdjle aibly eolc o(Eiils alas


http://jmums.mazums.ac.ir/article-1-2564-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-31 ]

b QB (81 )3 (505 (Lw)B

B ol Jes Cow Olley aan 15 OT ()bT amsl 555
0333 33 Golw 125 aebl Ol jles (12 E3w 53 5L
IS (WY Jlw el U 555,58 51 b &S5 Sle
S s (B a8 1 e eSSy 01
WA Jla s 0l | Olylew olul 5 anl o Olis s Lo
(23U (S ga5 gy Sl sl L s o )
Sl bl 1 4505 oo 3 S I Olslay 0y
A3 B0l /00 (g ls e o b g ok plon]
DL Oy Jabos gy 1 8 Sl e 5w p5Y) i a3 8
(_}I}J‘_;b\:d_p):é‘_;L]a;'-cla_.»):d}.d‘p_o-a\«f:b
(Al o doys A ) i
o ai 3 Jlw A-AY o Jols aadllas 4 5555 (sla slne
(American Society of AnesthesiologistsSA
s sdS” Dt adl (6yls Olylew s kiy 5 35 ¥ 5V WIS
J.sobl_,,fa.u,ﬁj.»;}_?.,ﬁauwl.u@u-ujum
o Cad Sl dh o Oyl (g S
:)yduﬁi&},\_l;;r__h;?}%b.\m@\(uﬁwb
(e b 3 b 5 6S31S e LoDl Juls 0T o
Obaj s e0 55 (5oLE8 p alw (b ailw i

Lw g ,Lib (CPBL, Cardiopulmonary bypass

Ol 531 Ol ke ¢ Joe o 055 O3 e O s ¢ Sl 2
By Sl sley Sl Se 5 (a8l 5 g 18 L)
SPSS)|53le 5 3l eslinal L ot L;),T@? Sledb
3,4 (version 16, SPSS Inc., Chicago, Mg .
=S Slesls (luasds gl 25 8 15 o 54
Johr 5 o 3l (S slaesls gl 5 5 Sle 5 4l |
X' sLa0sasT Sl eslizul b laosls o & eslizal sl 3

265 &yt sMann—Whitney U

asl
9. J}A}QL&)U;‘JWJ){:)}A@VUJAYO' QL:A)\

;u@u)u@golﬂ SaﬁJaKhQTJ\(,&YY')M):

IS sl oLl &S 55 0T 5l S s andllas doess V)
W) el 63 55 o 53 VY 8 a0l e (sl
R TS WA PPN U L g PR W R Py U Rw
NGAL «(Neutrophil gelatinase-AssociatedGA
GFR«(Neutrophil gelatinase-associated lipocalin
«(Cystatin  GCYC «(Glomerular filtration rate
YF 1S Ol sl S ol ST Sl AlS ep 02818
VAP 355 o bl )3l O3Sl 58 5 lysl el
S 3l oLyl b i 531y bt Jal s Calies lalllas
oL s 5y aalllan &S5 55 s e S50 BB Jas
Lo et los alS sl gl b iy Julse 51 Jas 3 L8 0
o}_;@mv_{dmow@ii;ww@w.w
aL. 5 (Congestive heart failur€HF ¢ j_os ;I us
ot S i IS sl L5 L o e ool 31 s
GOl e i Jolse o5 31.00) dites Jb B | >
Olej Sds ez o 5 Shas UMl ¢ Jases G55 (5 )low
019) 3 305 )Ll (1 7 5 5 D 5T lS (>
B o S (L P (g S sl ol b
i 9 Ol jla 53 Sl Dl 21531 ol ST il o0
somlol pan YL S L L (Ntensive care unitCU
dnalr 503 L Oyl a1y ible 5 (gole (S (slaay o
b 5o b s e Joilie 5 e (Ll S oo Jrans
Gl 5 08 4 Ul5 e JL b ol Sl e (65dS 5l
S Ly L G 53 Sl ys Sladtst O ias
(s 53 Laesls oL el 5 &7 ST 3l gk
5 Sl o oLl 5558 53 atn ol 55 (glaallan s
Saliin s 5 e Caliiee bl 55 (65 sl Sla o)
S8 gmads) (slasdllas 55 6 Ui OT oS el edsl anils
OTL Lo o Jal g 5 658 sl ploslf g o) o L
338 gy St Gl B Ol 3

o9, 9 dlge

352 g0 (slaosls ¢ B PP EY T TV P RV E PN 1125

1AW Cuiligusy) 1P o)ladd «e)len § Cuny 2)03

ohiile 3y eglc o5l dlas  9A


http://jmums.mazums.ac.ir/article-1-2564-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-31 ]

pljlSnm g 5pSl Siiigs

Ol g bl g3 ol Jool> laadl ulul
\bubajﬂwjadjﬂlfgugﬁb)lj&ft}:&
SANAErssonuallas 55 Ol ol dsT Cws 4yt s
Slsen ol andllas b &S Sl 03 5 L2310 5 O, Sen
F-5 48 550 0T 51 S 6,505 aalllas 4o (1Y) 3,0
L 6 slS ol (gl )b el (o Sl O les 51 e 5
bl f o Ol Dsl ey o i 40 (9) Lin ST 4 25
AL (gladlate gla it Sl (AU Sl adlllas 4 Lol (558
S Jsl el FA 53 p s 523157 21580 O 5 0 2
VY el S Ol mn 48T Sl Js )5 ol g A sdalie fos
aalls 4o o dls tal S e jla el
i S 555 0T 31 S 0L s Provenchere
odeh 558 Jas Sl ey o la VY 55 o 0231 ST
el 5 Dl 0N 5,10 Calles S~ andlas L aS” ol
bae 5 Laas gad slias 55 OBl 51 50 il g5 oo Dolallan
Al ST oLl o5
6395 Ol 0 31 22 063 53 658 sl sLu,b oS ol
5 i Ol Sl me LI X LT 05057 Ll e
Jolse 51, ez ilims Olalllae L3I OLiS (6 5dS7 Ly

oSl a3 8 358 A0 5310 fwe Sl dm (55
il 78l a5l Jgl sl FA 5 YF 55 Ol )l il S
ol alS ae Slda Celw VY s bl cils (63 a0
| S S B ) WUV YOI § R P I PPN
Sy 3a Sy 5l a3 OAA 45 sls olis ¢Sl S e
Sls sty LS 03 1y o3 FV/Y 5 015, 1 anllas
ol ot SV o Sl 5 e 70 /VOE A o s
(Ao ya YA+ G2 8Y) O (g)lid 5 51 sle Olhlews o
VY0 i 00) Sl (s Y0 i 70 ) S O5 e
250 (Ao 3 VP/F G FY) Hdses sl e a slael 5 (Us s
> Jee o e o 33 Gl B o e (poes
iy olaztl (daoys AV/0 i YYE) I8 sl
Gl ailw (P= /o)) & 315 0L Laal,
(P=1/8) Joose o 05 305 Olje s (P=2/00A) 0
Oloe Lel eiils 552 5 (g 5lal bLiyl (6 5lS sl Luyl s
odSee 3l e an slel (b aalw (oo g 55 (i
mdS Ol S (o Olas s H& i 5 ame
Lo gin 53 Ol jue ¢ B35 — ol sl Oley e« oy 5T
S5 sl G Ll L 658 o s S Olje 5 SL 5

(\ a)\».i J}v\?) LiS edalive LSJ")GN Jm‘

\/0

/0

P<e/o

B .

[P

o 3 am calo VY 9 £A 8 5 Jne 3 S Ololow opmieil 5 (3uilo duwslin 11 0 3led 1o a5

99 1RGP Culigasn)l AP ojladd «@)les o Gy 8)9y

ohijles (aibiy eolc oSl alas


http://jmums.mazums.ac.ir/article-1-2564-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-31 ]

b QB (81 )3 (505 (Lw)B

bl (>l Cod Olslow Saul Cuxbg b (b 9 ST 5500 S miio Ol BT 1Y 0 led Jour

P T DT S35 Conds e
b b

. A (OY/A) YE (FA/Y) 05 sl il
I X VP (FV/Y) 114 (PVY) 5, (doys)
/+*\ Mann-Whitney U~ #6/¥0 £ A/¥D 04/6 +9/4F (Il o S
VY X V(Y /%) £ (YY) (A 33) sl —ubs gl
[ooA X' Y+ (ONA) NV (FEY) (Ao y3) 3l =3 5 (5 5M2 5 sl 5
Y4 (A/Y) W& (4Y/9) CABG )
XY X' c (/) YO/ o3 s el
(A2 3) slws = 1 =

8 (VFV) WY &) CABG b ol jos s 55 s 555
/YA Mann-Whitney U YF8 (Y1+-Y¥) YW (Y)eoY5) Ha3s) ol Olej Sode e
+/0F+ Mann-Whitney U YA/ (YY-)¥) £Y/0 (YY=111) *(4383) LS Olej o s
“/AF+ Mann-Whitney U~ V¥ (F-—\%1) A+ (FO-10%) “(4i85) sl 0lej ke aile
/¥+# Mann-Whitney U~ 70 (FA=V0) 2Y (0+-V0) o gor o o) b5 Lo 2o 25wl
/Y4 Mann-Whitney U~ Y8+ (-—Vvo+) C (=) H(oms) Job = O 3 e s
<OV Mann-Whitney U Y¥/A Q/8=YY/F8) \Y¥/++ (4/16—YY/F0) (Cele) O gl 551 Ole3 Socke 4o

Vo (V-YA)

/*AY Mann-Whitney U \Y (#-Y4)

(59) (sl il Blo ok s

CABG: Coronary artery bypass grafting

1 3 Ll Ol ol s (55087 5 S I
L Acute renal failurg« s’ sl oL ,b & iy Cg
.(Yf)xﬂf)\}w)j:)yc,é:@(ARF

S Ghley 45 el 0T 5l S 0 aalllas s
sl 3l i s STl s Jes e (6 R 05 Ol
Js i IS sl oLyl s 5 me )3 Ol
0 0L s Provencheredbas 5 ass ol dis
LS (B3 o pmas 4 05 oy (05 OR) Sonl 0 10T
il ol jan Jeas - (Hypothermia o gles als”
SVt 33,8 Jas Sl (55207 sl o o L oo
SLads s 53 a8 slad I8 (sbls Db L 5 (golax]
10) sl el oyl Cle Wil 5 o0 alST

3 B O s il Ol ol aalllan s bl
ol BLI Jos Sl sl (oLl g god b e 3l 5
S 035 057 51 (S Ll e ln (sl 5153 5
Lyl ol andlas 55 il g 5dS Slosbos S 5o b gl

Sl ¢ fae OLe) Dds (o>l 2 Joe ¢ Ol (5,5 sme

das e 0L 1,90 50 saaS o EhL s ol

31 Ol bl andllas OA-YY) Wlazils (65l oLy b
Jmos 5l 58T (gl )b gt 5 Ol e (s 457
awllbe .l Sls sy oy gyl e LL Sl >l
L Ohley 5348 5 5 5,5 55 01, 5 Provenchere
s S i 658 gLyl edla Ve 51 5V e
ol A b ilisee Slalllae 53 s om0 s 5,18
bl e Sl e oS Sl il LV OA YY) Sl
ool 483 31 da GFR e 5 16 28" (o (131 L S
OF) Sl S35
bl g ad s Sabs 4 Ml able oy j Sl adllle o
vjw@&@&‘j&g@‘xéﬁjd\m@béﬂf
aallloe (85 YY) dlil Cols 4 S 09,5 s Lads g
Al 1y ol el mls 55 01 5 Provenchere
@1)51)@.:5&@uob&wwlﬁumwwmrg
SIS 3l L UL ol Ol andllas ol 55 .10 Lisls

P20 33 S 5dS 0 s ralS Cle a (g8 Cubs (glyls

1AW Cuiligusy) 1P o)ladd «@)len § Cunyy 2)93

ohsdils (3ibyy eolc o5l dlas Yoo


http://jmums.mazums.ac.ir/article-1-2564-en.html

ul,lSnu:g.sHSI.Sh"iagm

Sl 5 IS I Olas Dot B 5l andllas o
Obylas 4 o (658 3l LB L O lew 5o Sl ley
3525 Sola e LU, Ll 60 SN Il ol 0
sl olayb 0l Sa s Pramodhes” Jis s cc sl
e e 5 Ol slew 55 Sl e 21580 5 1) (6 5lS
V) Llamdls 53 ICU
I g e R TP R S
Sllllas 31 (ams LS Lomed 45 A8 15E Ao
G207 Olje 5 057 SOL 5 Al ¢ (prioman 3 0 Do glie
o2 Oy S5 el st ol 3 e o 0
Slgslaw Ohlen KasdS ) e 4 bl andlls o
il 3 g 5 Oyl 0l g 5 55 asdllan 5 5 (la ke
L b e olse 5 60l sl (ol g 55 00 sleiiy
o 203 ey S8 a3 21 b (g Soett T aslllas s 0T

5 1

S 5Swwlow

Asls 3 ot g gl Sl b pld s !
u_i_;zﬁ(,}_xm@uoutuu,w@ﬁmgug,a
p e Siglan OT 3l alw s cpoks ool o 5,5 01555
O A A O S IR I W PRI 1
338 o 15,05 (5 le (6185 aebls Ol Hlas

References

L 858 = ol omsb Olej ke 5 oy 5T el O
L RO R P g e P R
ﬁjhugp@m@uqh»cwwﬁﬁgwt
Sk 5 5 cold plonil Slalllas 3 el o Sl f ol
ou;ou)wfgujou‘f\ﬁ&w(@wu)
S plwslSbuase) b Jolse 51 (8,0 (b5 sl
Sodea (O XY O XF TY) Sl 0 Ol o iy 658
S bl e 6l e 0l ES e e O
33,8 o 3 B35 =W Sl 5 s B re 035
s oo G5l (6 ST deds Ll Oy s gl
B30 Cnslin 95 (Pebls Do sl 50 CBP
U055 0l 2820 8 (0 (B30 Gk 5 St
O5meS o ULy alS o g0 Ll 5 s CBP JUs 4
A Al ails of e s |y (6 5dS deds 5355 05 Lo g
o O 5 Jam gte L2 28l &5 CBP o oSk Coals
035 0L 2 (535 OT el Ll el 032 jta oo 04V
S48 S o Ol alllas S dons YD) G ynn IS
oo proishen Vo Ol s 4 Obbesy (Sl 3 Lo 20 5L33 (13l
SLis aS Shlen b aslin 55 (g 28" B 5 g0 o)l 5o
355 o0 il Ko g g o Or—F0 0 balT b5 Law e
Sl Hlae ol ol 5 Kl sl andllan 53 .00) Sl ol o
b Ol 53 &S 35 PINY E4/08 lak gad 55 Sb 5 Lo g2
sla e LT bLs pos Ll 5 o ol pad Bl 3
ol a5 5l Gl i iy

1. Gao FJ, Yao KP, Tsai CS, Wang KY. Predictors
of health care needs in discharged patients who
have undergone coronary artery bypass graft after cardiothoracic surgery. Circulation 2009;
surgery. Heart Lung 2009; 38(3): 182-91. 119(18): 2444-53.

2. Massoudy P, Wagner S, Thielmann M, Herold U, 5. Conlon PJ, Stafford-Smith M, White WD,
Kottenberg-Assenmacher E, Marggraf G, et al. Newman MF, King S, Winn MP, et al. Acute
Coronary artery bypass surgery and acute kidney renal failure following cardiac surgery. Nephrol
injury-impact of the off-pump technique. Nephrol Dial Transplant 1999; 14(5): 1158-62.

Dial Transplant 2008; 23(9): 2853-60. 6. Sirvinskas E, Andrejaitiene J, Raliene L, Nasvytis

3. Conlon PJ, Stafford-Smith M, White WD, L, Karbonskiene A, Pilvinis V, et al
Newman MF, King S, Winn MP, et al. Acute Cardiopulmonary bypass management and acute
renal failure following cardiac surgery. Nephrol renal failure: risk factors and prognosis. Perfasio
Dial Transplant 1999; 14(5): 1158-62. 2008; 23(6): 323-7.

4. Hobson CE, Yavas S, Segal MS, Schold JD, 7. Pramodh K, Vani KP, Muralidhar K. Renal

Tribble CG, Layon AJ, et al. Acute kidney injury
is associated with increased long-term mortality

[ Downloaded from jmums.mazums.ac.ir on 2025-12-31 ]

lol  1QW Culingays)l 1P ojladds «@)len o Cauyy 8)gd ohdjles aibly eole o(Eils alas


http://jmums.mazums.ac.ir/article-1-2564-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-31 ]

b QB (81 )3 (505 (Lw)B

function following CABG: On-pump vs off-pump.
Indian Journal of Thoracic and Cardiovascular
Surgery 2003; 19(4): 169-73.

8. Ryckwaert F, Boccara G, Frappier JM, Colson PH.
Incidence, risk factors, and prognosis of a moéerat
increase in plasma creatinine early after cardiac
surgery. Crit Care Med 2002; 30(7): 1495-8.

9. Han WK, Wagener G, Zhu Y, Wang S, Lee HT.
Urinary biomarkers in the early detection of acute
kidney injury after cardiac surgery. Clin J Am Soc
Nephrol 2009; 4(5): 873-82.

10.Haase-Fielitz A, Bellomo R, Devarajan P, Story
D, Matalanis G, Dragun D, et al. Novel and
conventional serum biomarkers predicting acute
kidney injury in adult cardiac surgery--a
prospective cohort study. Crit Care Med 2009;
37(2): 553-60.

11.Yavuz |, Asgun FH, Bolcal C, Bingol H,
Yokusoglu M, Baysan O, et al. Importance of
urinary measurement of glutathione S-transferase
in renal dysfunction patients after on- and off-
pump coronary artery bypass surgery. Thorac
Cardiovasc Surg 2009; 57(3): 125-9.

12.Jalali Farahani AR, Mohammadi M, Naseri SMH,
Ghiasi SMS. Urine oxygen pressure measurement
as an early renal function assessment in patients
undergoing open heart surgery. Trauma Mon
2010; 15(3): 167-9.

13.Che M, Xie B, Xue S, Dai H, Qian J, Ni Z, et al.
Clinical usefulness of novel biomarkers for the
detection of acute kidney injury following elective
cardiac surgery. Nephron Clin Pract 2010; 115(1):
c66-c72.

14.Suen WS, Mok CK, Chiu SW, Cheung KL, Lee
WT, Cheung D, et al. Risk factors for
development of acute renal failure (ARF)
requiring dialysis in patients undergoing cardiac
surgery. Angiology 1998; 49(10): 789-800.

15.Elmistekawy E, Chan V, Bourke ME, Dupuis JY,
Rubens FD, Mesana TG, et al. Off-pump coronary
artery bypass grafting does not preserve renal
function better than on-pump coronary artery
bypass grafting: results of a case-matched study. J
Thorac Cardiovasc Surg 2012; 143(1): 85-92.

16.Thakar CV, Worley S, Arrigain S, Yared JP,
Paganini EP. Influence of renal dysfunction on
mortality after cardiac surgery: modifying effect
of preoperative renal function. Kidney Int 2005;
67(3): 1112-9.

17.Andersson LG, Ekroth R, Bratteby LE, Hallhagen
S, Wesslen O. Acute renal failure after coronary
surgery--a study of incidence and risk factors in
2009 consecutive patients. Thorac Cardiovasc
Surg 1993; 41(4): 237-41.

18.Provenchere S, Plantefeve G, Hufnagel G, Vicaut
E, De Vaumas C, Lecharny JB, et al. Renal
dysfunction after cardiac  surgery  with

normothermic cardiopulmonary bypass: incidence,
risk factors, and effect on clinical outcome.
Anesth Analg 2003; 96(5): 1258-64, table

19.Fortescue EB, Bates DW, Chertow GM.
Predicting acute renal failure after coronary
bypass surgery: cross-validation of two risk-
stratification algorithms. Kidney Int 2000; 57(6):
2594-602.

20.Thakar CV, Liangos O, Yared JP, Nelson D,
Piedmonte MR, Hariachar S, et al. ARF after
open-heart surgery: Influence of gender and race.
Am J Kidney Dis 2003; 41(4): 742-51.

21.Thakar CV, Arrigain S, Worley S, Yared JP,
Paganini EP. A clinical score to predict acute
renal failure after cardiac surgery. J Am Soc
Nephrol 2005; 16(1): 162-8.

22.Bove T, Calabro MG, Landoni G, Aletti G,
Marino G, Crescenzi G, et al. The incidence and
risk of acute renal failure after cardiac surgely.
Cardiothorac Vasc Anesth 2004; 18(4): 442-5.

23.Bahar 1, Akgul A, Ozatik MA, Vural KM,
Demirbag AE, Boran M, et al. Acute renal failure
following open heart surgery: risk factors and
prognosis. Perfusion 2005; 20(6): 317-22.

24.Alarabi A, Nystrom SO, Stahle E, Wikstrom B.
Acute renal failure and outcome of continuous
arteriovenous  hemodialysis (CAVHD) and
continuous hemdfiltration (CAVH) in elderly
patients following cardiovascular surgery. Geriatr
Nephrol Urol 1997; 7(1): 45-9.

25.Thakar CV, Yared JP, Worley S, Cotman K,
Paganini EP. Renal dysfunction and serious
infections after open-heart surgery. Kidney Int
2003; 64(1): 239-46.

26.Dehne MG, Sablotzki A, Muhling J, Dehne KL,
Rohrig R, Hempelmann G. Renal effects of
cardiopulmonary bypass in the elderly. Perfusion
2002; 17(3): 205-9.

27.Tuttle KR, Worrall NK, Dahlstrom LR,
Nandagopal R, Kausz AT, Davis CL. Predictors of
ARF after cardiac surgical procedures. Am J
Kidney Dis 2003; 41(1): 76-83.

28.Fischer UM, Weissenberger WK, Warters RD,
Geissler HJ, Allen SJ, Mehlhorn U. Impact of
cardiopulmonary  bypass management on
postcardiac surgery renal function. Perfusion
2002; 17(6): 401-6.

29.Rosner MH, Okusa MD. Acute kidney injury
associated with cardiac surgery. Clin J Am Soc
Nephrol 2006; 1(1): 19-32.

30.Kurusz M, Davis RF, Conti VR. Conduct of
cardiopulmonary bypass. In: Gravlee GP, Davis
RF, Utley JR, Kurusz M, Editors.
Cardiopulmonary Bypass: Principles and Practice.
2" ed. Philadelphia, PA: Lippincott/Williams &
Wilkins; 2000. p. 549-78.

1AW Cuiligusy) 1P o)ladd «@)len § Cunyy 2)93

ohdiles 3ibyy eglc o5l s 1P


http://jmums.mazums.ac.ir/article-1-2564-en.html
http://www.tcpdf.org

