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Usefulness of Model for End-stage Liver Disease Score for Predicting Mortality after
Intra-abdominal Surgery in Patients with Liver Cirrhosis in a Single Hospital

Chang-Seok Song, Min-Yong Yoon, Hong-Joo Kim, Jung-Ho Park, Dong-Il Park, Yong-Kyun Cho, Chong-ll Sohn, Woo-Kyu Jeon and
Byung-lk Kim

Department of Internal Medicine, Kangbuk Samsung Hospital, Sungkyunkwan University College of Medicine, Seoul, Korea

Background/Aims: Recent studies have suggested that the model for end-stage liver disease (MELD) score is superior to the
Child-Turcotte-Pugh (CTP) score as a predictor of postoperative mortality, especially up to 90 days. This study aimed to determine
whether MELD score can predict the postoperative outcome of patients with liver cirrhosis in Korea.

Methods: We reviewed the medical records of 98 patients with liver cirrhosis who underwent intra-abdominal surgery under
generalized anesthesia between March 2003 and December 2008 at Kangbuk Samsung Hospital. Univariate and multivariate
cox proportional hazards analyses were performed to determine the correlation between risk factors and mortality.
Results; Eighty-two percent of patients (n=80) were male. Mean MELD score was 10.82+3.84. Common causes of liver cirrhosis
were hepatitis B (57.2%) and alcohol (22.4%). Ninety-day mortality ranged from 2.1% (MELD score, <9) to 25% (MELD score,
=>17). By multivariate analysis, MELD score>9 (HR 2.490; [95% Cl 1.116-5.554; p=.026]) and American Society of
Anesthesiologists Class =1V (HR 2.433; [95% Cl 1.039-5.695; p=.041]) predicted mortality at 30 days after surgery. Only
MELD score was a predictor of prognosis at 90 days (HR 2.446; [95% Cl 1.118-5.352; p=.025]). Etiology of cirrhosis and
CTP score were not predictors of mortality.

Conclusions: MELD score was a useful predictive parameter of postoperative mortality at 30 days and 90 days, independent
of the etiology of cirrhosis. (Korean J Gastroenterol 2011;57:340-345)
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N = PAEANA NS ZRI ela 28] A, B 59

T ohle Aol Fhek W S oy F% 5o

(785 59 Aol Qs dadel el ol2rb ] B AR M ol A0l
40% oldlel F5 AyolAu WFel o FAHA AW ANF B WA 3 2% A e g 9
e A I
AT WA Aol AAENA S NEE Be 7h S0 Fustel HUA S SR WA S
2 3 Aol et e SIUE F/RIL Otk 3, ANE  obittel 1Y 18E FUAIKI. S A WA 1

Received September 24, 2010. Revised November 18, 2010. Accepted December 13, 2010.
(€9 This is an open access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/
by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

RAMRE UBF, 110-746, MSAl E27 HS 108, N@Eetn ofnitlst ZSA4He Wolstna
Correspondence to: Hong-Joo Kim, Department of Internal Medicine, Kangbuk Samsung Hospital, Sungkyunkwan University School of Medicine, 108, Pyung-dong,
Jongro-gu, Seoul 110-746, Korea. Tel: +82-2-2001-2060, Fax: +82-2-2001-2049, E-mail: hongjoo3.kim@samsung.com

Financial support: None. Conflict of interest: None.

Korean J Gastroenterol, Vol. 57 No. 6, June 2011
www.kjg.or.kr



Song CS, et al. Usefulness of MELD Score for Predicting Mortality after Surgery 341

)
o
SO
= -

=
glor o F59| oAl HgH

A, €Y

==t
1=}

e,

o]
],

|

7le}
) FoE oA 7]

il

=

B
)

<

—_
N
o

7 d¥e At

He

7kt ol % el 71

b2
_,g

RN
o

PRI 2Ake] 1ol 717
o] o] &%= 7S Child-Turcotte-Pugh (CTP) H<=o|t}. o]

Aol & B, ASA VI HAMEe] B A ofehel

7V

o7 196449 A

, (1) WA A A

3w
o Mo
N
=X
+ &
el
o+ 5
R
ol =0
o
X
Bl
S o
~
=
T
b
X
) a
L i
w~ W
e ™
= H
-
Jo
v °
T
72
°oF &
™ o
%y
X
= <k
Iy
A =T
< B
T
{5
3 g
B O
X g
10 ﬂ/%
e
B K
E o7
H
n o
O o
MmN
<

Model for end-stage liver disease (MELD) %

D

A7 AP 21

A} 717k

547

=

~
T

&

o

(transjugular intrahepatic portosystemic shunt, TIPS)&

o ff, 90

of PR 7} wiseh Al

TE

fol-

of $-8:3H) AL

' 9%

¢4

13 zkol 4] @pol A A}

8,

]

Gl

[}

my

0

2. MELD E=2| At

B E

=

W3 @2e] MELD F4=+= 2003d 7¥€ ©

7

Zt

= EAE

o

% AdotEd

k|
=

ol-g3te] Aiketit.

KeN
=

(mg/dL)

of BA ] =

o}

= MELD

0
.AO

5

stof ropmagt steict

MELD=9.57 X In (Cr) + 3.78 X
In (Bilirubin) + 11.20 X In (INR) + 6.43

(124 FAE o= sfal 87 Adoteld XA

=40

I
oK

-

.AO

A afoled $£X7} 4 mg/dL o|Ato]

o

Fo 2w

AL BONAL A 15 o|je] 23] o]4fe]

4 mg/dLE AAFSITH)

S
.

W 1 54

[l
of

0 o3}

fe13
of

20034 39XE 20089 129747 Al

xr
Tk

o

!

~

wp
o
Xjo

A 92 0FA 9] ICD-10 codeS AR 7HH

EAEAL PASW Statistics 17.0 (SPSS Inc., Chicago,

ARgERTE CTP <=9t MELD 4] AE&

Kol
=

IL, USA)

A|3HAIL CTP £579F MELD H4= &

ARESITE 95% Al

e A
T517] 918l Cox proportional

=
=

=902 ROC curve

“7Hconfidence interval, CI)

KeN
=

=
=

2] hazard ratio (HR)

5 0]
Y

rican Society of Anesthesiologists, ASA)

Vol. 57 No. 6, June 2011



342 545 S 42 3 AUB 00N MELD B4 84

hazards regression S412 A3}t pgtol
A

492 BAROE G Aot 9l

o
r8
%
W
ﬁ B
3
s
wo )
I
flo
ok
~_|>~L
J
i
>.
>.
of
il

o
T
s
lo

2
il
ok
@ r
_Q rlok

A

oo A i
|

o,
I

N
1o
e
G

o

1)
gl
filo
o

o

2

BY 719 o, uhy
94, g% A, 92

Q
gk
N
N,

oF M
oH, ©
ol
43
NS
N
RN
ol
~
RN
S
X
o1
o]

—_ OE

Table 1. Basic Characteristics of the Cirrhotic Patients with Intra-
abdominal Surgery

Total surgical population (n=98)

Age, mean (SD) 57.8 (10.5)
Male gender (%) 80 (81.6%)
MELD score, mean (SD) 10.82 (3.84)
ASA class =IV 19 (19.4%)
Etiology of cirrhosis, n
Alcohol (%) 22 (22.4%)
Hepatitis B (%) 56 (57.2%)
Hepatitis C (%) 10 (10.2%)
Others 10 (10.2%)
Emergency, n (%) 8 (7.7%)

SD, standard deviation; MELD, model for end stage liver disease;
ASA, American Society of Anesthesiologists.
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Table 2. Types of Intra-abdominal Surgery in 98 Patients with
Liver Cirrhosis

Surgical procedure No. of patients (%)

Stomach
Resection with Billroth | or Il 15 (15.3)
Total gastrectomy 4 (4.2)
Small bowel
Resection and anastomosis 6 (6.1)
Takedown ileojejunal bypass 2 (2.0)
Appendectomy 6 (6.1)
Colon
Partial colectomy 11 (11.2)
Subtotal colectomy 4 (4.2)
Pancreas
Roux-en-Y pancreatojejunostomy 8 (8.2)
Pancreatoduodenectomy 7 (7.2)
Liver/Biliary/Spleen
Resectioin of lobe 17 (17.3)
Open cholecystectomy 11 (11.2)
Splenectomy 2 (2.0)
Exploratory laparotomy
Abscess 3 (3.2)
Lysis of adhesions 2 (2.0)
B
1.0
0.8
g 0.6-
.*é
0.4
0.2 1 MELD (AUC=0.82)
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Fig. 1. The ROC curves for MELD and CTP scores for predicting mortality after intra-abdominal surgery in patients with cirrhosis. (A) AUC for
CTP score was 0.71 (95% Cl, 0.62-0.83) and (B) AUC for MELD score was 0.82 (95% Cl, 0.69-0.93), respectively. ROC, receiver operating
characteristic; MELD, model for end stage liver disease; CTP, Child-Turcotte-Pugh; AUC, area under curve.

The Korean Journal of Gastroenterology



Song CS, et al. Usefulness of MELD Score for Predicting Mortality after Surgery 343

ASA B, MELD A%, CTP d4t 2xu%e] A4 7]
et AFFEIY] fof3t AukE Kol F9loh 11 2]9] 89l

3. (TP H=+2t MELD ®=9| 7[ZHE AITE Hju

Soll Het AFgES Wdke WA ¢SktH(Table 3). & F 30 oldf, 90 ofHf, 19 oW 7|ZHE A AR
2) Cheizy 2N £< CTP A9} MELD 44:9] 77P82 Uhro] AAjetgint

Sd T Apgol ofdh o 24 4] 302 off, 909 (Table 5). MELD Y%k 097, 10127, 13-16%, 173 o4
o, 1 o, 19 o]%2] 7|7te] wel AFYES Fotlch o Y o8 ERSIAUA 27| 90 oldf FAAEES
(Table 4). ©RgF FAoA FoJot A5 Hol F9H ASA 2.1% (n=1), 11.1% (n=3), 16.7% (n=2), 25% (n=3)°]3I}.
HEZ(HR 2.433; [95% CI 1.039-5.695; p=.041]), MELD 3
4>(HR 2.490; [95% CI 1.116-5.654; p=.026])= 304 o]y 9] J_]_ J_él-
AE AlSA] T EA AR fodt ATE Kol 91
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Table 3. Univariate Analysis of the Predictive Capability of Clinical Parameters for Postoperative Mortality

30 days 90 days 1 year After 1 year
Factors
HR (95% CI) p-value HR (95% CI) p-value HR (95% ClI) p-value HR (95% CI) p-value

MELD >9 2.599 (1.262-5.350) .010 2.774 (1.347-5.713) .006 2.672 (1.297-5.504) .008 2.559 (1.238-5.290) .011
CTP >7 1.947 (1.026-3.926) .046 2.089 (1.036-4.212) .039 2.342 (1.161-4.724) .017 2.347 (1.157-4.763) .018
ASA =1V 2.691 (1.376-5.264) .004 2.761 (1.411-5.405) .003 2.469 (1.260-4.836) .008 2.438 (1.214-4.898) .012
Etiology

Alcohol 0.642 (0.172-2.390) .509 0.643 (0.173-2.395) .511 0.558 (0.150-2.080) .385 0.400 (0.096-1.678) .211

HBV 0.730 (0.250-2.136) .566 0.788 (0.269-2.306) .664 0.736 (0.252-2.155) .577 0.771 (0.263-2.263) .636

HCV 0.622 (0.232-1.666) .345 0.689 (0.257-1.845) .459 0.604 (0.225-1.617) .316 0.694 (0.258-1.866) .469

Others 1 1 1 1
Male 1.357 (0.530-3.476) .525 1.314 (0.513-3.366) .570 1.524 (0.595-3.904) .380 1.903 (0.672-5.393) .226
Age 1.021 (0.989-1.054) .201 1.022 (0.989-1.057) .194 1.023 (0.991-1.056) .164 1.015 (0.982-1.048) .382
Emergency 0.633 (0.224-1.783) .387 0.421 (0.148-1.195) .104 0.624 (0.221-1.763) .373 0.372 (0.13-1.066) .066

HR, hazard ratio; Cl, confidence interval; MELD, model for end-stage liver disease; CTP, Child-Turcotte-Pugh; ASA, American Society of

Anesthesiologists.

Table 4. Multivariate Analysis of the Predictive Capability of Clinical Parameters for Postoperative Mortality

30 days 90 days 1 year After 1 year
Factors
HR (95% CI) p-value HR (95% CI) p-value HR (95% CI) p-value HR (95% CI) p-value

MELD >9 2.490 (1.116-5.554) .026 2.446 (1.118-5.352) .025 2.276 (0.989-5.007) .057 2.145 (0.939-4.897) .070
CTP >7 1.154 (0.531-2.508) .718 1.231 (0.569-2.665) .598 1.445 (0.657-3.178) .360 1.570 (0.678-3.634) .292
ASA =1V 2.433 (1.039-5.695) .041 2.242 (0.989-5.242) .058 1.954 (0.824-4.632) .128 1.796 (0.709-4.550) .217
Etiology

Alcohol  0.353 (0.081-1.540) .166 0.423 (0.097-1.835) .250 0.405 (0.094-1.738) .640 0.267 (0.051-1.390) .117

HBV 0.643 (0.199-2.080) .461 0.852 (0.259-2.798) .792 0.712 (0.222-2.282) .224 0.550 (0.160-1.897) .344

HCV 0.689 (0.225-2.111) .514 0.919 (0.296-2.854) .884 0.806 (0.259-2.505) .568 0.810 (0.253-2.53) .723

Others 1 1 1 1
Male 1.499 (0.586-3.834) .607 1.097 (0.396-3.038) .858 1.357 (0.490-3.758) .557 1.651 (0.538-5.066) .381
Age 1.307 (0.471-3.625) .372 1.022 (0.983-1.062) .278 1.022 (0.985-1.061) .242 1.020 (0.981-1.060) .320
Emergency 0.629 (0.181-2.182) .465 1.046 (0.296-3.693) .994 0.753 (0.219-2.583) .652 1.217 (0.319-4.634) .774

HR, hazard ratio; Cl, confidence interval; MELD, model for end-stage liver disease; CTP, Child-Turcotte-Pugh; ASA, American Society of

Anesthesiologists.
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Table 5. Correlation between MELD Score, CTP score and Post-
operative Mortality

Mortality (%)
30 days 90 days 1 year

MELD score

=<9 (n=47, 48.0%) 2.1 (n=1) 2.1 (n=1) 14.9 (n=7)
10-12 (n=27, 27.6%) 7.4 (n=2) 11.1 (n=3) 40.7 (n=11)
13-16 (n=12, 12.2%) 8.3 (n=1) 16.7 (n=2) 16.7 (n=2)
=17 (n=12, 12.2%) 16.7 (n=2) 25 (n=3) 33.3 (n=4)
CTP class

A (n=48, 49.0%) 6.3 (n=3) 10.4 (n=5) 18.8 (n=9)
B (n=46, 46.9%) 4.3 (n=2) 6.5 (n=3) 26.1 (n=12)
C (n=4, 4.1%) 25 (n=1) 25 (n=1) 75 (n=3)
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