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Table 1 Indication for emergency operation in current subjects

Disease N Disease N

Acute appendicitis 78 Incarcerated hernia 32
non-perforated 56 inguinal 10
perforated 22 femoral 8
Gastrointestinal perforation 71 umbilical 3
duodenal ulcer 33 incisional 4
gastric ulcer 9 obturator 7
perforation of large bowel 11 Blunt injury 10
perforation of small intestines 8 spleen 6
others 10 pancreas 3
Intestinal obstruction 68 liver 1
colorectal cancer 17 Gastrointestinal hemorrhage 9
strangulating obstruction 24 duodenal ulcer 3
obstruction due to adhesion 14 gastric ulcer 2
others 6 intestinal neoplasm 4
Acute intestinal ischemia 7 Others 26

TolzFie Lz HEB L UOHXoNRE, Ta-
ble1, 21Z/R"7.

2. 77 1 4 9E B T POSSUM @ Physiological
score (PS) B X 1" Operative severity score (OSS)
DIEH (Table3) # prospective \IZAFI L7z, LA
ToFHHIZPS, 0SS %A L POSSUM B X
U P-POSSUM O FHIFECH 2 5 L7, EB o
L FHBECETE - 72 (OFE ratio) % [E##
DOEDOIEEL L, 2D 5% EHX M Katz #:C
FH L7z, POSSUM Tl exponential analysis T,
P-POSSUM C i linear analysis T3k ® 72Y. end-
point (X JEERSCIZHEVy, POSSUM 1 30 H3ET:, P-
POSSUM 13FEBEFELC & L 7z,

POSSUM OFill 30 HAELHE (R)",

In[R/(1-R)]= -704+ (013 x PS) + (0.16 X
0SS).

P-POSSUM & FMIFEREFETH (R)?,

In[R/(1-R)]=-937+ (019X PS) + (0.15 X
0SS).

#w R

R FMRER 294 B, ik E PRESS A X 61
B (207%) \ZA STz (Tabled). ZDOHT, 30
HIHNIETIZ 1960 (65%), FEBE3E i 21 6
(71%) \ZH BN

%72, POSSUM TFilll 30 H LANFELHE DR IE
B 12 OF ratio % exponential analysis T # X %

&, FUBETERD 0~49% DK A 7 BETlE, E
BB 2BNBEZNIZH b 5T, TRl
CHATIBHIEHTHEELBRICTFIT 2 I L25
LA —J, FHRCEDI50~100% O A
7 #Cli3, OE ratio 2% 0.74 TFHIZECEII TR T
B Z 7R L7z (Table 5). P-POSSUM CT¥
HWAEBIE TR O )12 OE ratio % linear analy-
sis TR 5 &, POSSUM & FEkIZ, FHIZETER)S
0~19% DILY X 7 FETIE, ERRTHDIHRWIZH
b ST, FIBECEIE 10 B 2 BRI EEE
FH L7z (Table 6). FHIZETHEA 60~79%, 80~
100% @Y A 7 #Tlix, OE ratio i 0.7 Bif&2 T,
FHFEC I EFR ISR WEEZ R L. — /T,
SMRELOEBMDOAERRIZL2HE, POS-
SUM, P-POSSUM & 312, FERTEIE 1 Bl A
THHIZ5DhboT, FURCELEBDOED 6
B, 4B LR EZ\BRICFML /- (Table7, 8).
S5, HLERILFI oA E TSR E LA,
POSSUM TIZ FRIL LD 0~49% DK X 7
BETIE, ERTHEDIZWIZH b 5T, Tl
CEB3BITH -7z, FHUBELEED50~100% D
B A7 #TlX, OEratio 12 089 T, FHIFETH
BEETHEICEWHEEZ R L 72 (Table9). P-
POSSUM T & [k, FRFELTEED 0~19% DX
YAZHETIE, ERCHDBZVICH b5
TR CTEIZS 6 & PR Sz, FPRITETERD
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Table 2 Surgical procedure of the subjects

Procedure N
Appendectomy 73
Omentopexy for perforated peptic ulcer 47
Hernia repair 32
Large bowel resection 25
Small bowel resection 23
Open drainage only 21
Adhesiotomy without resection 20
Ileostomy, colostomy without resection 19
Others 34

Total 294

Table 3 Physiological score (PS) and Operative se-
verity score (OSS)

Physiological score (PS) Operative severity score

Age Operative severity
Multiple procedures
Total blood loss
Peritoneal soiling

Cardiac signs
Respiratory history
Blood pressure (systolic)
Pulse Presence of malignancy
Glasgow coma score Mode of surgery
Haemoglobin
White cell count
Urea

Sodium

Potassium

Electrocardiogram

20~39%, 40~59%, 60~79%, 80~100% DY)
A7 BETIE, FUFECEIZFEIET R LT W
fE% 7R L7z (Table 10). 4EBIT OE ratio (95%
AKX ) Z3kH5H &, POSSUM X 034 (021~
056), P-POSSUM i 0.46 (0.28~0.75) T - 7.
L2 L, HIER, ~U=TIREO/NFHRER % Bk
M LU723E1E, POSSUM X 064 (0.36~1.12), P-
POSSUM & 051 (0.31~085) TH o 7.
Z =

A F ) A TIIAEHBATKHE %2 2 EI0 W3 L
FNERHT A Z L% surgical audit & A TW
5. FOFMIFMEER & LB A IHESRE RS
FEEHEEHCEZDIE—HRZYD L) TH L,
WMo oAb A B HEESSH Y, fEThH B, A
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Table 4 Main complication in patients with post-
operative morbidity

Main Complication* N

Wound infection 20
Organ/space infection without evident leakage 3
Pneumonia 5
Urinary tract infection 2
Septicaemia 7
Superficial wound dehiscence 1
Anastomotic leakage 6
Deep vain thrombosis 1
Acute myocardial infarction 1
Heart failure 3
Others 12
Total 61

*indicates most severe complication of the complications
in the complicated patients.

FYATIE, 1980 FERICBUF O THAEE TH 5
The National Confidential Enquiry into Patient
Outcome and Death (NCEPOD) 7%, % Bejl o fff
BABETHEEZ AR LD, %L ONEHED S5EE
LR, WRIECE & Bl O FaEE IS
AWz @) X7 BEES D) Rk R PR TFAl
LA HiRIEARE R LS THAH. Lz
Ao T, MR KEDTMIZIZ, BEDOY R
EFMOBAXMIET 5 LEEF TSN £
X 9 7drC, 1991 4E 12 Copeland &V I #IE -
ZHIE % BRI T, POSSUM scoring system % B
FEL72. MRt OPEMEHTOEE L LTid, EBo
FETEZ FIFE TR TH - 721k (OF ratio) % v
TWwh., 0%, Whiteley 521x POSSUM 28l £%
ANV TR EDKY) A7 FAHFCHRIBIETRITE K
WKFPMTHILE2mRHL, ZOHETRTH S P-
POSSUM %# %3 L72. L» L, Wijesinghe 5”1,
Whiteley & #¥POSSUM % K £ ® exponential
analysis TEHT2F, linear analysis T L7272
DIZ, BoTMREMTVBLEERHLZ. BHOD
1 & A% B F 47 4E 1 ¢, POSSUM & P-POSSUM
% linear analysis T3 4 &, OEratio lZB®
B D059, 089 TdH o 72 %%, POSSUM % expo-
nential analysis, P-POSSUM # linear analysis T
fEdr 3 % &, OEratio i3 B DB D 114, 089 T
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Table 5 Accuracy of POSSUM scoring system in patients who underwent emergency operation

Predicted risk of

mortality (%) N Observed No. of deaths Expected No. of deaths OE ratio* (95%CI)
0-49 249 2 33 0.06 (0.015-0.25)
10-49 120 2 12 017
20-49 53 2 11 0.18
30-49 26 2 8 0.25
40-49 11 1 4 0.25
50-100 45 17 23 0.74 (046-1.12)
60—-100 33 16 20 0.80
70-100 23 13 16 0.81
80-100 18 10 14 0.71
90-100 9 6 8 0.75
Total 294 19 56 034 (021-056)

*Observed to expected 30-day mortality ratio calculated by an exponential analysis.

Table 6 Accuracy of P-POSSUM scoring system in patients who underwent emergency operation

Predicted risk of

mortality (%) N Observed No. of deaths Expected No. of deaths OE ratio* (95%CI)
0-19 230 0 10 0.00
20-39 25 3 8 0.38
40-59 12 3 6 0.50
60-79 10 5 7 0.71
80-100 17 10 15 0.67
Total 294 21 46 046 (0.28-0.75)

*Observed to expected in-hospital mortality ratio calculated by a linear analysis.

Table 7 Accuracy of POSSUM scoring system in patients who underwent emergency operation for ap-
pendicitis

Predicted risk of

mortality (%) No. of patients Observed No. of deaths Expected No. of deaths OE ratio* (95%CI)

0-29 72 0 3 0.00
10-29 9 0 1 0.00
20-29 1 0 1 0.00
30-49 3 0 1 0.00
50-79 2 0 1 0.00
60-79 1 0 1 0.00
80-100 1 1 1 1.00
90-100 0 0 0 0.00
Total 78 1 6 017 (0.021-1.35)

*Observed to expected 30-day mortality ratio calculated by an exponential analysis.

HolztWHELTWAE., Tabb, IELWHNIE POSSUM O¥EEIZOWTIE, BIE LR BawFHhTH
i, POSSUM IZSE T2 ATl 5 b, KWFZETIE, RiwF 2% 2, POSSUM
LixwEAERXRTw 3%, POSSUM B & UM P- ¥ exponential analysis T, P-POSSUM (& linear
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Table 8 Accuracy of P-POSSUM scoring system in patients who underwent emergency operation for ap-
pendicitis

Predicted risk of

mortality (%) No. of patients Observed No. of deaths Expected No. of deaths OE ratio* (95%CI)

0-19 73 0 1 0.00
20-39 2 0 1 0.00
40-59 2 0 1 0.00
60-79 0 0 0 —
80-100 1 1 1 1.00
Total 78 1 4 025 (0.29-2.19)

*Observed to expected in-hospital mortality ratio calculated by a linear analysis.

Table 9 Accuracy of POSSUM scoring system in patients who underwent emergency operation for gas-
trointestinal perforation

Predicted risk of

mortality (%) No. of patients Observed No. of deaths Expected No. of deaths OE ratio* (95%CI)

0-49 53 0 3 0.00
10-49 32 0 3 0.00
20-49 12 0 2 0.00
30-49 5 0 2 0.00
50-100 18 8 9 0.89
60-100 13 7 8 0.88
70-100 11 7 8 0.88
80-100 9 5 7 0.71
90-100 5 4 5 0.80
Total 71 8 12 067 (029-153)

*Observed to expected 30-day mortality ratio calculated by an exponential analysis.

Table 10 Accuracy of P-POSSUM scoring system in patients who underwent emergency operation for
gastrointestinal perforation

Predicted risk of

mortality (%) No. of patients Observed No. of deaths Expected No. of deaths OE ratio* (95%CI)

0-19 50 0 5 0.00
20-39 6 1 2 0.50
40-59 2 1 1 1.00
60-79 6 2 4 0.50
80-100 7 4 7 0.58
Total 71 8 19 042 (0.20-0.90)

*Observed to expected in-hospital mortality ratio calculated by a linear analysis.

analysis AT L7z, ZOEE, WiFH L LY 22 MR U 2 72550050 & 2 7 SCHRR S Tk, ARAFZE
BCHTREBRFUNT 2EAEASLNTZD, & DX HTRFLH Y A Z I POSSUM D F§E %
A7 BETIIHBRIEMHIECR 2 FHTE S 2 MEt L Cwi v, $ 72, exponential analysis T OE
AL 7. Slnl, F& AP AEr uERk (1983~ ratio ZHRE L72Hi5 b v, 2oHT, B H 571X
2007 4, & — 7 — FIZ[POSSUM, [B&T47]) T 80 sk LA I o> 1w i IR SR A AR RE ) & AT L 72
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A%, POSSUM OFHRFIETHAS50% L LD ) A
7 BE TR X TR E L TW 575,
SR DIER]TIZ POSSUM (3B R 2 FE T3 % Tl
LTwi. 2F 0, kY 2 7 BETld POSSUM 1338
FICHEZFMNT LI EIRBENSL. 2D &
X, AEFREZLFFTLHIDOTHA.
ABFZETlE, POSSUM I3 ) 2 7 BE T3 T
HEBRICTFHTA2EAND S LAVRE SN
72, KWFFe o mEYRIC BT 5 POSSUM OF il
30 HUPBECHRIEZ 7.7% TH o 7oA, FEIRTHIZ
13% Tdh o7z, —F, SILEBEBELTFW T,
POSSUM & F #1 30 H LA P 36 1= % 1% 169% T
HoleN, FRHTERIT113I% THolz. Lizho
T, POSSUM, P-POSSUM C, fiti#% [ O/ RHE
iz 479 & &, HEYRLZEONFHR2ED S
&, OEratio l3/N& LK &Y, ZOlEikOBAM % 8
KiFAl 3 5 TREVED D 5. ABFZETH Yk OF
ratio (95% f2HEX ) 1%, 034 (0.21~056) &/
BWEERR LAY, WIEYRR, ~V= 7RG %
w7 aiE, 064(036~112) THhH o7z, T2,
RBEN O X /ATl & 2 72 B EH 2 bR
L7222 LTH, NAFZVFAL UBRELRY AY
D RBWIEIRETHER 22 L DK 2 2 BEICBWT
b, POSSUM 3L A | AICTFHT 20T, #
WEHmEE LTHWAICIRBEERD 5. RKIFZED
2R FLYE IS S TARrRE B 0 ¢, POSSUM T HI3E
TEP49% UTORY 278 o/ bDid 71
Bl 53 FICH 10, P-POSSUM T HHIFL TR
19% L F o723 71 81050 6)12d o
72T, MM TE 5 population Tl 7z,
CODXHRK) A7 HTORKFUOERF I,
POSSUM, P-POSSUM #Bi% S =55 — N
ThrE#zbN%. POSSUM, P-POSSUM iZ
1990 4RI A FY A THE SN/ DTH Y, 4
BRI, FlFFEREom L, RSO
TP EL Wb Ebhs, Tz,
HETER, BEYR EMCTOPMTHE, MieeE
HOLRVREOMED ZEET HLENH D LA

HiEs e 418 45

bihd., L7zdoT, IR AIHERIZBVTY
BEOBWH - ZETFVORENEEN5.
AWEFE T, POSSUM B X UF P-POSSUM A%
A7 BETIEIMBIECEL KR < KBS %
ZEAURBENTZDS, NSRS E T
% predictionrule & L THWABZ LB TEXSHD
72749 #r. POSSUM, P-POSSUM O ¥l 5t 1%
ZHMT 5121E, 30 HYWIZAT - 22 FAliml %z A
AL RTFEN T v, 72, BREEOEAL,
1) VR RS DA M O PLAHLRR S BB T 2 1 72 7
FIuEwiF v, Lzd - T, FFEEIC T
UHREAHEMT LI LI TERW. LaL, &kt
A Lo 2R FG IR ZEAE, T ZI8hEs
e o BB TIX, 30 HEAWIZAT - 72 FAiv [l
ok 1 mEEdiug, FMERIc TR s
HHTA5ZL0TE L. YBETIE LRLORETFH
EiTo7- L 2%, MM H F7-13¥ H I POSSUM
AaT7kaAv¥a—FICANL, FERCERLH
HMLTWa2s, fiitcklzs Pl 25012k
B, RICTE->TwA, 58, L3R eins
FHROMAZ ST R AT, AFIZBTH
XM OHMEHMOAZ 53, X ) MECHRENS
WPMETVERET 2 FETH 5.
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Evaluation of Surgical Audit Systems ‘POSSUM and P-POSSUM’ in Emergency Digestive Surgery

Masaaki Iwatsuki?, Yoshio Haga?, Shigeru Katafuchi?,
Satoshi Ikei” and Hideo Baba"
Department of Gastroenterological Surgery, Graduate School of Medical Sciences, Kumamoto University”
Department of Surgery, National Hospital Organization, Kumamoto Medical Center”

Background : We evaluated the accuracy of surgical auditing systems, POSSUM and P-POSSUM, developed
in the United Kingdom, in emergency digestive surgery. Patients and Methods : Using POSSUM and P-
POSSUM, we calculated expected mortality in 294 patients who underwent emergency digestive surgery
from January 2001 to December 2003. In the original literature, the endpoint for POSSUM was defined as 30-
day mortality and that for P-POSSUM as the in-hospital mortality. The ratio of observed to expected mortality
rates (OE ratio) was defined as a measure of accuracy. Results : Overall morbidity was 20.7%, 30-day mortal-
ity 6.5%, and in-hospital mortality 7.1%. POSSUM overpredicted mortality rates at a low-risk band where ex-
pected rates were 0 to 49%-observed-rate 2/249, 0.80%, vs. expected rate 33/249, 13.3% : OE ratio 0.061 with
95% confidence intervals (CI) of 0.015-0.25. Expected rates were comparable to observed rates at a high-risk
band where expected rates were 50 to 100%-observed-rate 17/45, 37.7% vs. expected rate 23/45,51.1% : the
OE ratio 0.74 with 95% CI of 0.46—1.12. Similarly, P-POSSUM overpredicted mortality rates at a low-risk band
where expected rates were 0 to 59%-observed rate 6/267, 2.2% vs. expected rate 24/267,9.0% : OE ratio 0.23
with 95% CI of 0.094—-0.58. In contrast, expected rates were closer to the observed rates at a high-risk band
where the expected rates were 60 to 100%-observed rate 15/27, 55.6% vs. expected rate 22/27, 815% : OE
ratio 0.68 with 95% CI of 0.47-1.00. Conclusion : Current single-center data suggests that both POSSUM and
P-POSSUM may overpredict mortality rates in low-risk patients who undergo emergency digestive surgery.
Key words : POSSUM, P-POSSUM, emergency digestive surgery
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