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Evaluation of Clinical Application of Risk Prediction of Colorectal Cancer Resection

CHEN Tu-feng, FANG Jia-feng, WEI Bo, OU Guang-sheng, HUANG Jiang-long, WEI Hong-bo *
(Department of Gastrointestinal Surgery, The Third Affiliated Hospital of Sun Yat-sen University, Guangzhou 510630, China)

Abstract: [Objective] To evaluate the effect of POSSUM, P-POSSUM, Cr-POSSUM, and APGBI scoring systems in predicting
risk of colorectal cancer resection. [Methods] Clinical data of 320 cases of patients accepting surgery on colorectal cancer from July
2005 to March 2010 in Gastrointestinal Department of the Third Affiliated Hospital of Sun Yet-Sen University were collected both pre-
and intra-operatively. POSSUM, P-POSSUM, Cr-POSSUM and APGBI scoring systems were used to calculate scores and predict
incidence of postoperative complications and mortality. Afterwards, ROC curves of predicted results were drawn.  [Results] The
predicted incidence of postoperative complications and mortality were 39.4% and 10% respectively estimated with POSSUM scoring
system, which were higher than the actual ones (25.6% and 2.8% respectively, P < 0.01). While in the elderly group of patients,
there was no difference in the incidence of postoperative complications between predicted result and the actual one. The area under
curve was 0.767, and the most critical value was 45%. There was no difference in mortality among predicted results estimated with P-
POSSUM (3.8% ), Cr-POSSUM (4.1% ), and APGBI (4.4% ) scoring systems and the actual one. Respectively, the areas under
curve were 0.872, 0.906, and 0.936, and the most critical values were 7%, 5% and 4%. [ Conclusions ] POSSUM scoring system was
effective in estimating incidence of postoperative complications of high risk group of patients while it over estimated mortality. P-
POSSUM, Cr-POSSUM, and APGBI scoring systems were all effective in estimating mortality.
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320 A, 55 211 B, L 109 ], AR S 17 ~
89 % SFIJAENS 57.3 %, 60 % L) [ BAEHE 168
B (52.5%) , Z212FAK 28 15 (8.8%) , I AEFH 59 14
(18.4%) . AJ5451 Dukes A B .C.D & 735
A 37 1 (11.6%) 132 1 (41.3%) .64 1] (20% ) I
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4 TP RGERIPE SRR 1), K&V RV
753 (PS:physiological score, 227708,
operative severity score, ?ﬁ{%%gﬂzﬁj\) - POSSUM
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test) , 2L H] R 1 LR A Chi-square K255, P < 0.05
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Table 1 Comparison of the indexes of 4 scoring systems

Indexes

POSSUM and
P-POSSUM

Cr-POSSUM  ACPGBI

Age

Systolic pressure
Pulse

Electrolyte

Blood routine
Electrocardiogram
Chest X-ray
Glasgow

ASA

Grade of surgery
Emergency
Bleeding
Abdominal infection
Grade of malignancy

Resection of tumor

+

+ o+ o+ o+ o+ o+ o+

+ o+ o+ o+ o+

+

+ o+ o+ o+ o+
I

TR RGERIEMA ., R BRI EAE
20 82 il /% , POSSUM 2 4 [ A= Bl 2= 0 o A F- R
1RZREETEA 430 198 £5.1 J2 159 £5.2, e
F TG I K AE A 238 9 B AH RN I PE 4y (400
17.1 + 43 % 12.8 + 32,P < 0.01), JET-4H ",
POSSUM P-POSSUM ,Cr-POSSUM K APGBI - 43 %
S Y & TAETR 4L (P < 0.01;3 2)
23 HEEREZRBNER

fdi ] POSSUM Z GE A 79 &2 i W0, 0y Jf:
FAE KA 126 B, PR & AT IR R 82 i,
POSSUM Z 4 Wil If: & A 1) & A 28 4 2 v T S b
KR (P < 0.01) , (HJ&, XF & A I BRE B9 AR
PARFE AR 2T WAL 587, 8 POSSUM &
S B AR R (AR > 60 %) ML 22 TR
G fa B E DI R IE R AR SR R AR T T
SEFES(FR3), Horh BRI EAE KA R
28 i 7n H: C-Index 4 0.767(0.691 ~ 0.842,95% E 15
X[a]; & 1), Hosmer-Lemeshow 434 .78 POSSUM

x2 RTHAMFIANSTLRESELER

Table 2 Comparison of scores of 4 scoring systems between the death group and survival group (xxs)
POSSUM P-POSSUM Cr-POSSUM
Group Case physiological operative severity physiological operative severity physiological operative severity ~ACPGBI
score score score score score score
Death group 9 23659 20.1 £6.8 23.6+5.9 18.7+7.2 11.7 £ 3.7 11.8 +4.8 33+1.1
Survival group 311 17.7 +4.5 13.4£3.8 17.7 £ 4.5 13.2£3.6 82+20 83+1.9 1.3+0.9
P 0.000 0.000 0.000 0.000 0.000 0.000 0.000
&3 POSSUM MARERSEHARGHEAE RN o
Table 3 Predicted incidences of postoperative /—-/
complications according to different factors using 08 -
POSSUM scoring system ’ — “
> J ,
Postoperative complications :E 0.6 I /-’/
Group Case g HJJJ
Predicted case Actual case X P & 04 ] //"
Age elderly 168 71 56 2.848 0.091 S/
v

young 152 55 26 14.154 0.000 e

Dukes grade A/B 169 50 32 5.217 0.022
0.0 T T T T

C/D 151 76 50 9.206 0.002 0.0 0.2 0.4 0.6 0.8 1.0

Obstruction yes 59 27 19 2280 0.131 1-Specilicity
261 99 63 11.600 0.001 .

" B 1 POSSUM Bl A3 £ EH ROC B
Emergency - yes 28 20 2 0.0910.763 Fig.1 ROC curve of predicted incidence of postoperative

no 292 106 61 16.9820.000 complications in the elderly group using POSSUM scoring
Total 320 126 82 13.789 0.000

system
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ABIF R TR AERRE (X = 14.252,P = 0.075) , ARAJ5
ROC #h£E, POSSUM Tl & 4T (i 3 o A & A
FEI TR 45% , HFIWrURE SR ko 75%
2.4 FET-EWMAER

T 4 FPIE S RGEHATIE TS BN, POSSUM
TSRS T 3 0 2 = T SEPRAET-# (P < 0.01),
(B 229 N T AE T 5 SC PR At T % IC B i
2% 5 i P-POSSUM . Cr-POSSUM & APGBI Tl 4t
TRGLRT- R LB 2SS, AAZEHEEI

JZIFEN (R 4), SVP RGSET A 2
NS R GE C-Index ¥ 1L 0.8 (K] 2), Horp p-
POSSUM . Cr-POSSUM (ACPGBI #F 43 ) Hosmer-
Lemeshow #2150 B KL B0 (B $47>0.05 , i POSSUM [1
PUAPLEERIL P < 0.05, KIEEAE(ES), B
ROC £k, P-POSSUM ,Cr-POSSUM & APGBI 43
R G IMFE T 11 e AR I FAE 5350 7% 5% K
4% | TR ) K 67% \89% K 100% , 5 543
M 92% 82% K 73%

x4 BN EGENARAERESERALT TN

Table 4 Predicted mortality according to different factors using 4 scoring systems respectively

Actual POSSUM P-POSSUM Cr—POSSUM ACPGBI
Group Case
case case X’ P case X P case  x° P case X P

Age elderly 168 6 19 7.303  0.007 7 0.080  0.777 8 0.298 0.585 8 0.298 0.585

young 152 3 13 6.597 0.010 5 0.514 0.474 5 0514 0474 6 1.031 0.310
Dukes grade A/B 169 2 15  10.468 0.001 5 1.313  0.252 5 1.313 0.252 5 1313 0.252

C/D 151 7 17 4.526 0.033 7 0.000  1.000 8 0.070 0.791 9 0.264 0.607
Obstruction  yes 59 6 19 8.577 0.003 8 0.324  0.569 8 0.324 0.569 8 0.324 0.569

no 261 3 13 6.448 0.011 4 0.145  0.704 5 0.508 0.476 6 1.018 0.313
Emergency yes 28 6 8 0.381 0.537 4 0.487  0.485 5 0.113  0.737 6 0.000 1.000

no 292 3 24 17.125 0.000 8 2316 0.128 8 2316 0.128 8 2316 0.128
Total 320 9 32 13.786 0.000 12 0.443 0.506 13 0.753 0.385 14 1.127 0.288

Sensitiyity

Source of the Curve
POSSUM
== PPOSSUM
CrP OSSUM
e ACPGBI

Referenee Line

1-Specificity

0.4 0.6

0.8 1.0

B2 FESRFHNIETERN ROC #Lk
Fig.2 ROC curve of predicted mortality using 4 scoring systems

3 4 ik

45 LT NS R DL SR 2 — 3
BERATEAE LTV, B, AT 45 L

AR IR WS R R, 2000 4ELLE 45 B
Wi T AR RAE K2 A 5 2000 4F LLRTAR EE, 9F R
PRl HAR 1475 | LT AR IR KT B 2 55
A5 A 1 ), A5 4 T e T R O RRE &
HE IR 25.6% BETK 2.8% , I Kk K R H



4 4] [RESE= e N7 B N coa Rl )7 SARENA R 551

5 BEEH RSN ROC #iZk TEFR X Hosmer-
Lemeshowill & L B #1645 R

Table 5 Areas under ROC curves of predicted mortality

using 4 scoring systems and the results of calibration using

Hosmer-Lemeshow system

Test Result Variables C-index Std. Error P Calibration P

POSSUM 0.883  0.043 0.000 16.08  0.041
P-POSSUM 0.872  0.049 0.000 8752  0.364
Cr-POSSUM 0.906  0.046  0.000  6.638  0.576
ACPGBI 0936  0.031 0.000 3.552  0.895
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IEANMTA3I H e Glasgow 43 U H B 25 N BE
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