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=Abstract=
Clinical Analysis of Postoperative Acute Renal Failure in the
Patients undergoing Cardiovascular Operation with CPB

Seung Hwan Pyun, M.D. *, Jae Wook Rho, M.D. *, Jung Hee Bang, M.D. *,
Kwang Jo Jo, M.D. *, Si Chan Sung, M.D.*, Jong Soo Woo, MD.*

From May 1, 1993 to May 31 1995, the authers studied retrospectively 211 patients who
underwent cardiovascular operation with cardiopulmonary bypass(CPB). Because we were
interested in new development of ARF(prevalence, mortality rate, and main risk factors), we
performed a multivariate statistical analysis about data of patients with preoperative serum
creatinine values of less than 1.5 mg/dL. Normal renal function before operation(serum
creatinine level less than 1.5 mg/dL) was registered in 198(74%) patients. Of these, 27(14%)
patients showed postoperative remal complication, including 20(10%) patients classified as
renal dysfunction(serum creatinine level between 1.5 and 2.5 mg/dL) and 7(4%) patients as
acute renal failure(serum creatinine level higher than 2.5 mg/dL). The mortality rate was
5.8% in normal patients, 5% in patients with renal dysfunction, and 43% when acute renal
failure developed(p=0.036). Indeed, the renal impairment proved to be an independent
predictor of mortality(odd ratio 2.52~11.25), along with cardiovascular(odd ratio 4.20) and
respiratory(odd ratio 2.18) complications. Multivariate analysis identified the following
variables as independent risk factors for postoperative renal impairment : advanced age(odd
ratio 1), need for emergency operation(odd ratio 3.78), low-output syndrome(odd ratio 3.66),
respiratory complication(odd ratio 1.30), need for deep hypothermic circulatory arrest(odd ratio
1.4). The 13 patients(7%) with preoperative renal failure showed a significantly higher
morbidity and mortality rate than those without renal complications before operation.

We concluded that the likelihood of severe renal complications is resonably low in the
patients undergoing cardiac operation without preexisting renal dysfunction, but associated
mortality remains high. A prominant role of hemodynamic factor in the development of
postoperative acute renal failure must be recognized during preoperative, intraoperative, and
postoperative periods.

(Korean J Thorac Cardiovasc Surg 1998;31:494-501)

Key word : 1. Renal failure, acute
2. Cardiopulmonary bypass
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-, IABP(intraaortic balloon pump)
G T"J‘%%i ‘3——;“3 A, A5, B4 A, FHAA
7 AF UAZE AT o3 Fol3dh
luAlE EF n¥ °1 0.5~1 mi/kghr ©]3}4 =} Fo 3}
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Table 1. Number of Patients According to Preoperative

Creatinine Level and Age

Neonate 20D(28) 26 21D) 2 (4D)

Infant 8M(42) 42 (8M) 0
(<24Mo.)

Child & |40Y(141) 130 (39Y) 11 (52Y)
Adult

Total 198 13

2ot} €%, £330 FAUAS A 2E AN A

819 =)}, dopamine®} dobutamine & 10z g/kg/min ©]4F %71

v}, epinephrine &2 isoproterenol& 7t AREEE A%

ANt ddztn Aslgn, 1ABPE E X &l 1HE-8HA]

de ANNES B4 o-?-°ﬂ A #3599 F4L 9
& 9]

1T 225
NE 48Xk olAF o P Ao A EAEE ¥ A5
g Ay, g ddF A

T B 3y o »
Fo&y, Aee Bl g3 sFFA] LAY A+
Aslstgiek. 34 cephalosporing A4 FAAZ FU}
2, AL Awetd AAcas, gduek 4, oy,

3]

|
D)elA 4] AEH L, JAA
q2 Fage N5 ¢
& Atede A AR &% A5
232 71Fo 2 slo) AlFog
84 creatinine $X7} 1.5 mgdLr] 9] A AAF A7) A
B2 BB, 272 B creatinine 4‘» 27} 1.5 mg/dL ©)

&

=

o,

S,

B A
[

BN ATeT BHRE, o4 &
ol Hrlsleu Ha Aol dasy] wEe|gith
ZE 24 A2t SAS version 6.08% o123t £ test,
t-test, ANOVA testS 33, A}F 742 Duncan, Tukey testS
Agstgen, fo4F p<00s d9E FAH Fo44el o
ot w3 T, multiple linear logistic regression analy515~
Bl &% U0l AVEA oAe A9 HEse ¢
L g¥qAe EAstan)

@ o
e
ri
é
o
?}.

< | g
X creatinine A0 OE HPEEX

Z B0 198 (94%)E €A Al7lgo] AAbe]
QI 138(6%)> ool sl ew(Table 1), YolF Ao}
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Table 2. Number of Patients According to Postoperative -

Creatinine Level and Age.

Postoperative Creatinine Level (mg/dL)

No. 154 15<Cr.<25 251
(mean age) (mean ‘age)  (mean age)

Neonate 26 20(22D) 4 (18D) 2 (10D)
Infant 42 40(8M) 2 (2M) 0
(<24Mb.)
Child & 130 111(33Y) 14 (47Y) 5 (53D)
Aduit
Total 171 . 20 7

HE oA
1998;31:494-501

Table 4. Number of Patients According to Preoperative
and Postoperative Creatinine Level in Redo and Emer-
gency Cases

" Redo  Emergency operation
preop. 1.5 4198(2%)  22{198(11%)
creatinine
levelmgidy 31 3/1323%)
15 4/171
14/171 (8.2
@y om THER
postop.creatinine 1.5<Cr.<2.5 0
level(mg/dL) (group 2) 7120035%) ] T29.6%)
8/27%(29.6%
231 0 1/7(14.3%)
{group 3)

* p<0.05 compaired to group 1.

Table 3. Number of Patients According to Disease Entity, Preoperative and Postoperative Creatinine Level

Congenital herat disease Acquired heart disease

e

Great vessel - disease Total No.(%)

preop.creatinine L5 105 81 12 198
level(mg/dL) 151 2 8 3 13
L34 94 70 7 171(86%)
{group 1) “
postop.creatinine 1.5 <Cr.<2.5
level (mg/dL) (group 2) 8 8 4 20(%)
251
(group 3) 3 3 1 7(4%)
A% 0DE 9, GHHAT uADE ALY, T o 9 101 mgdlgied, ol BARE FIshaire-000.
o2 RAFEEY, s 199 FAG T JuFGe )
e, Hdaris i Aagre 3. 22483 M42Q A &8, &% creatinine $7 HIL
804) ¥ o Yy Aunj= YAy} 10080l gL, o =}
) gelgeh Aok 204 A4 A5 Aol BE $Fees ANT ASE F 25952, Aved A4E
Qe 219, Al ol Adel 3T AFL 4L olgiTh sdgd, $F 45 AWT VA F 39l £ VS
A BA AN A3 A5 A BT AR A, A ol ARG ASEE AU BT EF ARAC]
N ol BAY B AL 24T & F AT B DA ASE VAL, $T4E9 F4E 34 AFA)
g zAMAE A FA ARAe] WAT BATeE, 3 A E A YL AT

il
P)eiA e B Aol o A3l (Table 2) .

2. Mgt &H, &% EH creatinine £X|

A F AR AR 1078, 3 AFRRL
godl], dEw A3e 153 Pk A A5l Zéf‘c}ol‘}iﬁd
19832 & F A5 /IFLE Ur AlFlE £
A7) 50) Al FAF7E 1717 86%), A7 owfd %
A3t 277 (14%)°1P 3L, ©) F 23 &3 FAt
20%(10%), 37 &3 A= 7H(@%)°) ArKTable 3). &

A AAF creatinine 5X5 9% 19859 creatinine®] HTF
3= 067 mgdLy, o159 €F creatinined BFEH =

:hu
o
L‘E

oz 24 mags de el

£ F PI5e A AW PIFENNED), 3871
P32, Ao dehi, 24 475 ol A4
% Aud, £ I3 W B e, 39
yag PAT A% £F AFD), AN 3D V)
2RHE o, A7) RN ARR PIFo) o) Suk}
+ Aoz Yt (p = 0016) (Table 5)
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36/ 198 (23%)

i
53/198 (25%)

prep.creatinine level 151 22/198 (11.1%)

(mg/dL) 151 4/13 (30.7%) 6/13 (46%) 3/13 (18.2%)
151 15/171 (8.8%) 45/171 (26.3%) 32/171 (18.7%)
(group 1)

postop. creatinine 1.5<Cr.<25 6/20 (30%) 6/20 (30%) 3/20 (15%)

level(mg/dL) (group 2) :l 7127(26%)
251 1/7 (14.3%) 2/7 (28.5%) 1/7 (14.3%)
(group 3)

* p< 0.05 compared to group 1

Table 6. Relationship between Intraoperative Variables and
Postoperative Creatinine Level

180 min.*

CPB time

120 min 165 min
ACC time 60 min 81 min* 81 min.*
DHCA 30/171 (26%) 5/20 (25%) 4/7 (57%)*

Use of diuretics 44/171 (5.7%) 9/20 (45%) 2/7 (28.6%)

* P < 0.05 compared to group 1

CPB : cardiopulmonary bypass

ACC : aortic cross clamp

DHCA : deep hypothermic circulatory arrest

5 &5 HLENY £F creatinine £X[249] A

Z Aded Az dE 2
oA, o)Al AME, ZHAA AMS
F 1912083 371803l A4

001), 5 AEAZE AA
a4, “]7‘3’%‘(2,3%)—"—i Hlliﬂ%“ﬂ 7} 60, 81823 94
gl Aelrt R omp = 003), AL} $AE A
A= 32(57%)°] 17Q6%) E 22025%)°) vl& 4
A #224E& 7H3ch @ = 0.04) (Table 6).

£¥F Creatinine £X[2t9 2tA

TEF dTAES BURA, F8AA N8N #
0 & So|glEd| (Table 7,8), 2344 287
7k vimell A 37(229)°] 17(5.5%), 27(6.3Y)Rt} gu|g)
A AR} @ = 0.004). 282 247 o)A EHAA G B

£ A= 17004 39%(FH T 5Y), 27H 50%(HTF 62), 3
FolA 55%3F 16T, 273 37N okt E9T)
(Table 7).

£
Il“"

>
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Table 7. Postoperative Variables in Postoperative Creati-
nine Level

1/20 (5%) 1/7 (14.3%)

CAPD person 11/171 (6.4%)
CCU staying(days) 55 6.3 22*

CCU staying over
72 hours %(mean
days)

39% (6) 50% (6) 55% (16)

* p < 0.05 compared to group 1,2
CAPD : continuous ambulatory peritoneal dialysis
CCU : cardic care unit

FE AP A 4T o) AP 2918 AAtE
< 2% A% $3)& AYsx F 179014
W €A Als olAte]l 1 At 24
ZHoolF AELS AN ANSTEAAE 1%14F)01% 1,
75 ol ATolME 23%3H)E A4 F4E 29
048). &, & F AYES 24 THE vty 2443 o)
T4 AFFEC] 1T(6.8%), 2T6%)T BIEZHA 37@3%)0]
HASHA w3tk 28U 1794 19 glo] Atete] EA1F
T4 TE € R, ASE AT wAdez
e F T HRdAE $AE 94 28 5 999 o
= 0.045) (Table 8) .
8. 4U9Ex Hn
< ¥ PS5 AE vAE AYYEEE 2, A
FA8 71¥& ¥A creatinine 53] 1.5mg/dLolAto g APE
o, g PEFol Y& AeE 95% AT YelA A
28 5ol A71A o Agnc) guls] AptEe] 42 ]

=
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Table 8. Preoperative and Postoperative Creatinine Level
and Mortality Rate

ZZW:;? . after 24 hours
preop. 151 2/198 14/198 (7%)
creatinine level (1%)
(mg/dL) 157 0 3/13 (23%)'
15 1171 10/171 (5.8%)
postop. (group 1)  (0.5%)
creatinine 1.5<Cr<25 120 1/20(5%)
level (group 2) (5%) 4/27(15%)
(mg/dL) 251 0 3/7(43%)
(group 3)

' p < 0.05 compared to group 1

Table 9. Multivariate Analysis about Effect of Postoperative
Complications on Mortality after 24 hours When Renal
impairment Includes Group. (2, 3)

Coe- - Standard  Odd-
fficient error ratio
—3.23 043 0.04 0.017~0.091

95% ClI!

Intercept

Cardiovascula‘r Cx.> 1.43 0.62 420 1.243~14.177

Renal impairment o, 558 252 0.813~7.781

Cr.2 1.5)

Infective Cx. —035 0.72 071 0.172~2919
Respiratory Cx. 078 0.58 2.18 0.705~6.728
1 959 CI : 95% confidence interval

2 Cx. : complication

W) Eokm, ARAT 357 IS 44 I
&2 o2 %oﬂ vl A APEo)] 2,52 i, 2.18 ¥
2 A% iTable 9).

L

Hie olx
rlo
PAURN (o

o

o

a2 ARAY 718E 8 creatinine X 2.5mg/dLe]
Aoz AYS W A% fi.}“s‘%ol gl vH e ¥l
Al

ta %

Aol g Thsh & 23 534
£t @ 297 B Azﬂowoﬂm_ '%71 ¥z, 24
ed 9 42 59 sart dAnge AU
(Table 11)

d

=

S W3l L 20 miym® AT
oln], B3] & - AotellHE 05~1 myhr/kgoleh. x| St
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Table 10. Multivariate Analysis about Effect of Posto-

perative Complication on Mortality after 24hours  when

Renal Impairment includes Group 3

Coeffici Standard  Odd
ent error ratio
—-3.26 0.42 0.04 0.017~0.088

95% CI'

Intercept

Cardiovascular Cx.> 1.64 0.65 5.15 1.447~18.346

ARF (Cr = 2.5) 242 0.74 11.25 2.633~28.112

Infective Cx. —044 0.76 0.64 0.144~-2.884

Respiratory Cx. 0.65 0.61 1.93 0.587~-6.315

' 95% CI :
2 Cx. : complication

95% confidence interval

Table 11. Multivariate Analysis of Risk Factor for Posto-
perative Renal Impairment

N —— U
t
Ftoefﬁc Standard Od.d 95% CI'
ient error ratio

Intercept —324 051 0.04 0.014~0.106

Age 0.0023 0.0007 1.00 1.001 ~1.004

Emergency op. 1.33 0.52 3.78 1.361~10.470
1.266 ~10.589
0.436~3.817

0.235~2.111

Cardiovascular Cx.2 1.30  0.54 3.66
Respiratory Cx. 025 055 1.30

In fective Cx. —0.35 0.56 0.70

DHCA’ 034 049 1.40  0.539~3.655
CCU stay* 0.61 043 1.85 0.788~4.322

CAPD’ 1.13  0.69 3.00 0.792~12.050

95% CI : 95% confidence interval

Cx. : complication

DHCA : deep hypothermic circulatory arrest
CCU : cardic care unit

CAPD : continuous ambulatory peritoneal dialysis

Ae 05 mihkg2 ) Bejdch oj2elN &F 34 Al
Ao TANEE =EY foleldE 1~10% 7§5 180
2 2udEd?, Aded Az AT 34 AFAHE
RE AANE AeelA LA »\;gaﬁm e
AE =EA e olfelA AP
£33 FA A%A A dPaare A, €4 VT
AN Aojolck. BA7E DA AFA FBNYHA  Class
A4 4SS TUY AFRRYL Al €F F
Jekn @ A volst ofd A
: AA7)%50) Bl uEF 5
o] &A% Wi} e o} Eel uls) Fopel gloiA
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Ael¢d ¥ 22 AlrrFel whaly] A3, 2 A3
g 37H 4, ’t_, agn g8 450 A% s
713k ARE A7 Adede s Aol a8y
FA-E3 GA SR JEE Tk o FAHA
gtet. Li”ﬂ“ e =5 & AFo €4 €44 ¥
=7t & W 40 mgdl) BAEC] o I FAOl &
A °”(pnm1ng volume) 2.2 A ¥-E 4o} 29 HP=7} FopAl
e dT7E JO). XA MY Sk Fad Jlew
&% AEFe Fdelth 283 aminoglycosides A1E-4
FAA 55 4¥E vAgn o
ZA ARAL x7] ok AutEre A= Al
A 2} °L‘1 A ol db&3Al de HuFoln, o|F T o]9
A 2ZFEFo| Hol¥ M3 BUNF creatinine 537} &
2ed, Az &F 29tz ‘”735]1]1'— dow, 12~184)7F
o]Fojlof & X} ALY IAEE B AEF| T
7¥st A A7lgol bRyl AlFeta, Al o AVls
AL AL FA det o9 dxAes B XA ol
A 4 F4 AFAY A5 FE o BAAA HA3=,

_‘TL

73—}\1

% % 3 49 7A¥E AzrE o] BUNF creatinine $°X]7} A
AsdH, €3 7~10¢ Ao 77 80~120 mgdL} 5~8
mg/di7HA] 223 PnFE HAR glon, nFFEIF] S
mEgLO| A= E A-$E =2 75%9] AN 23]
7ol %B}

50% E—«] A AHES Bl 222 F4E soks)
T A57F AR 3 en, T £ A7 A
T, HEF) WAz AT AN E Fasin 3
o Ade ¥ 34 AFAY 2ARE $4 2 AL
FAX 87t Fogd, & AF 279 #49 F2FS
A5 AL A oP1® = 37 dReld. 28l A%
715 FAE 98 o BNEGEI A IS5 KA F
L3t} AdedF 2704 BxFe] DY, AF A¥sie
43l AAE #H§ dopamines 2.5 pgkgmin® FUL
o wef ez e qhEebAl dewl furosemide

Imgkg 53w, Wgel Fou 6~ 2417w} 347
st ok WA GO 8 mehgtA] FFL & I
A, v1% 540] Feleks auge] fAslE Ro] Al

r|r —{N o

frastoe A YeiAolnh & ATINE &F
dopamine A-S%E AF3}F 3, furosemide= -‘m‘“’h’] Ao}
A AY(1~2 mijkg), %*lﬂol AA F-5ol sle Bl
L zulz ARy 84 24§ 547} 55 mEgLOlA &

2y ¥rgoledydg AF
o] ;‘q_g_}; ol,\];a u}
3} 9wz 3L H

3}1, Kayexalate T3S 3=,
2, &1 24E & FulE ok
Fol ANA o= FAT A4H

Holi
k)

0x 8,
of»
o

S =]
WA FH AR

o

W=

w, 3] AAolst Fofel A Al sMsAo]l xouR &
o2 EoEAg AFshs Ho| Fou, 1 7jEdee At
AEde] 2715 A9 Aoz =HEAGE Aol ¢
5 olAAq] duYez = A FZA ultrafiltration
EAAZhE ', &F 270 £AE GA3 AEH,

€ A oS BIs) AEARE 9ol T Aol

2
Mee'" = g0l %";—‘%‘—Er*#ﬂl— et AAFeH ddsx
S} FUF AL g5 47} b il q;,_ ig=s
BuFo] 2 & 108}11 %}ﬂ ¥4ZrEo] 5 mEgL °]%
Al g2 HALE A% HEUFAo] das £4
B SNz} nANE HZolA 10 mikge] SR FY
sz, 53] AAol, el FetRAL AEde 5
AN QFFE7] oleg waA sl FHe] gk 5
A 53 PHSE 2EH, O EURH AR A7E
AT Aol 71 & EAIGD, A xaldAE wE
A AFA] Z Ar)=d AL ok & A5, ¥4
& $Aez AGIP AN FAL AMGESA R E
3] A7) g5, 2 AFNME £F creatinine 37}
1.5 mg/dLolAQ) A$7} 10%4 3, 2.5 mgdLolAe]l A$=
4%}, P’JE < F AN sH 1
d

7HA ol2R 3, vhist FAeA g4 AFALS A 59
2 A3 AR Hasglen, o] Az F4 AFAL
W2 7] FA% Ao #A HojAdee g2 39
AR ERA22 £¢ AT o]F 9 AFHES F7MIA
4 39 ZA3|(Table 10)= Shusterman 5'Y0] B1§ A23}
79 ¢ zlﬂt} B4 AR AMFES 34 AR FEg
T, BAAFA Ao AT 8456 YA FE TS
etk @A creatinine %17} 2.5 mgdLE @A o AT
e A5 28A o] AstEA] & Aelald, o]"
Aol A AgEed S F= I 98 Q9] I&
Heltk. o] F 53] AEFL Als AL desle

A3 fgsde|th. & dFelA multiple linear logistic
regression analysisE &3 €% FH 5ol APFEA RlAE A
39l & ¥ creatinine 4%
15 mg/dL o]l HE 7|2 P& e Add S
A8} A2, creatinine T3] 2.5 mgdLE 7|F
Pede AFA o AHHd=} FxEUG €
= AET Sl T el AMtE

T A PHFE AUy ATE

AL 7@-4 P‘— Heoll wet Aol Qs 7]
5 =7F d2A ZxEHydd. 2gEs

mg/dL oL J1ELE Y& ) o]
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A,
a2 =

50}4"2} W F3 oA s 19939 598 19963
59714 397 A Y] 38 o] 83t A AR o 5
24 211 "s‘% ez &F 2 T4 A *
A gt o5 2L S 49k
1 €4 A7) o4 Ik A4+, €4 A4 A7)

A4 2o} AMHE(23% : 1%)°) EAR L

Hp = 0.04).

2. AEe 9gE FE= €% 3959 multiple linear logi-

stic analysis®|A] F4 4

—z—)o] tﬂuua-]- _C;_]zﬂ aA
3.4%F 34 AFAS op|3

logistic analysis®| 4] 1.7 2{,’-—’}‘—%9,] 731-?—, 23 A
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:Lm
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% ool BuE Y 243 St 283 2ALs 4A ¢
$AAE AW3LL, &€F 557 EFol il TelA
EF 74 AT A A HIET 22 AeE £
=Sl

4.2 A7A M FEAT 4 AFAL FeAT
AFel 2 d¥E F= FUE QA o] <tE 4
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g, €% AANESY A 3 AR BFAA 59
FAA e} wk=A desin
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