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FrREARGIEZ NG F R 2 HISASTE /3 FIM AR 5 15 2 1 32108 TAEFFE 1 ZE (receiver operating
characteristic curve, ROC), IR MMZ& T, ffElm il . REEME RN, &8 32008
HhAa sl E kETRGIESR, ZViéEKjMO 0%, ZHEKLogisticlH3Hr ZI, Filt=65%
[P=0.013, MUHEFOR(EI)=1.972]. ARATEEIM I BEREHF (P=0.002, #HESFOR=2.425) . WHIRIG
(P=0.030, REFOR=2.128) B ARFIEZRK LMK F R, MESASTES T, IBEELENE T
[%(P<0.001, K fEJGOR=0.754), SASTF/r M ARG IEZM L T HFIH0.648, 95% 15 X [H] N
0.587~0.709, IGF{ER65r, R R76.0%, FeFREN71.1%, i®: RsAS<6srA B T
ERFARGIEZNRLE, EHNS AR

[E$EA] ShBFApgartFar; PR TR RIFIE%E; B

A retrospective case-control study on surgical Apgar score in
predicting delirium after major open abdominal surgery
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Abstract Objective: To retrospectively analyze the risk factors for postoperative delirium in patients after major open
abdominal surgery and to explore the predictive value of Surgical Apgar Score (SAS) for postoperative delirium.
Methods: We retrospectively collected preoperative and intraoperative clinical data from 320 patients who
had undergone major open abdominal surgery between January 2015 and December 2016 in our hospital, and

calculated the SAS. SAS was calculated based on the lowest mean arterial pressure (MAP), lowest heart rate (HR)
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and estimated blood loss in surgery. The patients were assigned into two groups, a delirium group and a non-
delirium group, depending on whether postoperative delirium developed or not. Different variables between the
two groups were selected, and multi-variate Logistic regression analysis was employed to detect the independent
risk factors for postoperative delirium. The area under the curve (AUC) from the receiver operating characteristic
curve (ROC) was used to detect the SAS’s discriminatory power for postoperative delirium. The optimal cut-
off value and corresponding sensitivity and specificity were also calculated. Results: Postoperative delirium
occurred in 128 patients of 320 patients, with an incidence rate of 40%. The multi-variate Logistic regression
analysis showed that ages over 65 years [P=0.013, adjusted OR (odds ratio)=1.972], preoperative coagulation
dysfunction (P=0.002, adjusted OR=2.425), diabetes (P=0.030, adjusted OR=2.128) were independent risk
factors for postoperative delirium. The risk of delirium was decreased as the SAS increased (P<0.001, adjusted
OR=0.754). After the surgery, the area under curve was 0.648 (95% confidence interval, 0.587~0.709), and
the optimal cut-off was 6 with a sensitivity of 76.0% and a specificity of 71.1%, according to the prediction of

SAS scores. Conclusion: Surgical Apgar score <6 has a limited predicting power for postoperative delirium in

patients undergoing open abdominal surgery.
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AT RFARAFIEZ A ER N E .

2 /R

LGy A3200 B E, Fis6x164, (KFEAEEL
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FRNS.31%, HEIM I AEFRITF K25.63%, Tl
RN 8.13% , 2RI IR N 13.75% , AR
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9.15) mmHg, JPR B Bt (1] 47 2.80.00 (U 43437 1]
189.75) min, T ARMBIE K248.00 (VU5 [a]#H
185.00) min, A I % (59.06%)

R2EIEBERETAREES, KEFRN40.0%,
WA BEIR LWL E, ZFLHEITFE X
(X’=7.709, P=0.657; #1).

2.1 ERERZEBRMMEXTE
128/320(40.0%) B H KA T RIGIEZE, 1E
LZHARIF30 dNFET 106 AL HRS.21%), FEIE
ZHAJT30 dINFET 10 (RIEHER0.78%), THHZ
B8] L0 G2 22 5 (P<0.001) . BB B HICU
PR RBOP BT d(U IR . 1~3 d); dEE
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(PUArifal i . 18~37 d); ARIE 24 B E PO ERE
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22 EEMIFERANTEERSN
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Py (P=0.344) LT 22 5 . B E A BE IR
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(P=0.003), & %4 HHASAS 9 5 (P<0.001) .
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F(P=0.008) . BEIULYIAEREAF(P<0.001) ., %Il
(P=0.003) FIILEE [ I AE 275 % (P<0.001) = TR
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VE AR E 2 AL E TR 7 X (P=0.364)
FEFEKE N I E(P=0.544) . 212%(P=0.157).
JRR RS ] (P=0.583) Ml F- AR [B] (P=0.604) . A H %
- s bk & (P=0.310) B RG22 57, E%
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Table 1 Composition of primary lesions in the enrolled patients

B (P=0.005) . EZBHSASHM TARIE 2 B4
(P=0.002, #4).

23 IEEAX LM EERN S EZE logistic BIIFNHER

¥ LR EEA S EECHBREAES I EE
SRR ER(E KRS, A FIZ H Klogistic[mlH 41
Mrh B, RAETHER =65% (P=0.003) ., 28R
i (P=0.014) , #EIf I AER RS (P<0.001) . SAS/ME
(P=0.002) 2 RJFIEZ MM G N E, milkkgE
AR5 VE 2 1 KBS 2 1E R 1 1.9724% 5 2 BB IR
BB R AR 5 VB 2 1 KU A IE AR 192, 1284%
5 100 T e B 5 2B A kA RS B 22 1 KURS: J2 IE R
HIM2.4250% . B SASE B H ARG 15 % & A AR T g
(P<0.001), SASEHGIN15y, MERFEZREM
KU R R 2 0.7541% (6) .

2.4 SAS MMFABEAXFARBEZNNE

Kge ko, BB HESASHEM T IEE
T B HE(P<0.001, F£4); HFHBHEMERT
Krge & B, SASTH 516 % kA W A7 76 b 35 1 4k
P (P<0.001, ZPEHEHEY’=24.949), ROC
SRR, SASTII AR 5 %= & AWML T
A1 0.648(P<0.001, E1, 95% 0] {F X [A] N
0.587~0.709) . SASTIM A J5 i % (1) I F1H N
SAS<6, VLML A, SASTRINA JFiE 2 ny s
}76.0%; FESEMERNTL1%,

4151 : JsRa /491 (%) ]

e/ TEHARG THALR GBI/ [$11(%)]

Wb

e Wl sirm (BI0O0] BR/IBIOO) mEm mm % 4N

AEiE%AH 192 27 (14.1) 34 (17.7) 29 (15.1) 28 (14.6) 22 (11.5)
128 16(12.5) 27 (21.1) 18 (14.1) 20(15.7) 15(11.7)

Bz

1(0.5)
0 (0.0)

4(2.1)
7(5.5)

34(17.7) 9(4.7) 3(1.6) 1(0.5)
14 (10.9) 9(7.0) 2(1.6) 0(0.0)

EEATINZRGAE . TR L M 2R 5 bR T S0 255 A AL e 2

‘Including Budd-Chiari syndrome, portal hypertension, superior mesenteric vein compression syndrome, and vascular embolism.

R2EZRMFERBENICUEERE., £ E30 dRHIEE
Table 2 The length of ICU stay, hospital stay, and the 30-day mortality in delirious and non-delirious patients

415 n ICUfZ 4 K4 /d AEBER I [d, M(Q)] RIG 14 H WFET B/ [51(%)]
gz 192 1.0 (1.0) 25.0 (21.0) 1(0.5)
A 128 1.0 (2.0) 26 (20.0) 10 (7.2)
F/U 10309.5 12.037.0 12.302
P 0.011° 0.757 <0.001"

HeREwdH g, "P<0.05,

!, P<0.05 compared with the non-delirium group.
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Table 3 Comparison of the preoperative data between the 2 groups

miH EiEZA (n=192) WL (n=128) F/U/¢ P
AF 53.5+15.7 59.8 + 14.4 12.882 0.035
=65% /[H1(%)] 43 (22.4) 48 (37.5) 8.609 0.003"
P/ [151] (%) ]
& 90 (43.7) 46 (35.9) 3.760 0.053
LS 102 (56.8) 82 (64.1)
BMI/ (kg-cm™) 222 +3.6 23.0+3.6 4.730 0.152
ASTTER/[11(%)]
I~1I 122 (63.5) 57 (44.5) 25.76 <0.001°
I~V 70 (36.5) 71 (155.5)
e L/ [141(9) ] 10 (5.2) 16 (12.5) 5.47 0.019"
e ML / [61](%) ] 39 (20.3) 34 (26.6) 1.704 0.192
5 B I RIH / [11(9%) ) 41 (21.4) 36 (28.1) 1.927 0.165
IR/ 151 (%)] 19 (9.9) 25 (19.5) 9.310 0.014°
Ji A e/ [ (%) ] 7(3.6) 9(7.0) 1.853 0.173
i/ [451(%)] 105 (54.7) 91 (71.1) 8.710 0.003"
R 1 ML5E / [ 1] (%) ] 88 (45.8) 86 (67.2) 14.116 <0.001°
JFThBe S5/ [51(%)] 49 (25.5) 40 (31.3) 1.256 0.262
B DiRe S H /[61(%)] 5(2.6) 12(9.3) 6.999 0.008"
BEIML T RERETS / [61(%)] 35(18.2) 47 (36.7) 13.776 <0.001°
TP 52/ (811 (%) ] 30 (15.6) 31 (24.2) 3.814 0.051
Fa A 8/ [41(%)] 3(1.56) 5(3.9) 1.731 0.188
MR RS 2541/ (511(%)] 1(0.5) 2(1.6) 0.897 0.344
HakgA ki, P<0.05,
Compared with the non-delirium group, *P<0.05 .
R4 MABERPIERETIEFRM LR
Table 4 Comparison of the intraoperative data between the 2 groups
i H EIE %A (n=192) E% 4 (n=128) F/U/x P
JRER 5=/ [ 51(%) ] 2.021 0.364
AR 183 (95.3) 117 (91.4)
T fI5E4 R I 3(1.56) 4(3.13)
A JFR+RE RS MRRIER/ [461] (%)) 6(3.13) 7 (5.47) — —
A7 SEFEIRE 1 %/ [ (%)) 119 (62.0) 75 (58.6) 0.369 0.544
JEREEA 1] [min, M(Q)] 285.5 (180.8) 280.0 (211.7) 11842.5 0.583
FARBE] [min, M(Q)] 249.0 (181.0) 245.0 (199.5) 11867.0 0.604
A1l [mL, M(Q)] 500.0 (800.0) 600 (1 775.0) 9801.5 0.002°
Al [mL, M(Q)] 400.0 (800.0) 800.0 (1 500.0) 10 528.5 0.024°
SR/ [(%)] 53 (27.6) 45 (35.2) 3.703 0.157
RHEALMAP (mmHg, x+s) 57.1+10.4 533+ 14.1 8.880 0.310
AR HEAGLE (min™',  xs) 57.9 +10.9 62.0 = 14.2 14.647 0.005"
SAS(4, xts) 6.6+1.6 5.6+2.0 28.114 0.002*

HakiEwdH e, "P<0.01

Compared with the non-delirium group, *P<0.01.
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Table S Independent variable assignment for multi-variate logistic regression analysis

Gl TR AE

AR 0, <65%; 1, =65%

il 0, Jo; 1,

IR 1 imiE 0, Jo; 1,

SRRy 0, Ji; 1, H

2 B R 0, ; 1, H

5% 1M LI FiE i 0, Ji; 1, A

5y e 0, o; 1, A

A i 0, >1000mL; 1, 601~1000mL; 2, 101~600mL; 3, < 100mL’
A i = 0, =2000mL; 1, 1000~1999mL; 2, 400~999 mL; 3, <400 mL
AR AR 0, >85min"'; 1, 76~85min"'; 2, 66~75min'; 3, 56~65min'; 4, < 5Smin'*
SAS Fe R IR AR ﬁfﬁﬁﬁé?‘&“iilﬂ

WSRO PR AR OBl G2, INSEEAERT . Dy a L S A

SRR PR A O AR, TR

FAfar, AR 0 g3 R B AR T R IO R GER T SAS ﬁ‘ﬁﬂ%ﬂ?ﬁxﬁﬁio

*Occurrence of pathologic bradyarrhythmia, including sinus arrest, atrioventricular block or dissociation, junctional or ventricular escape

rhythms and asystole, the 0 point was recorded whatever the heart rate is. “The scale criteria for the lowest heart rate and estimated blood

loss in surgery are the same as those used for the surgical Apgar score calculation.

R6 FERFARIERRIREEA Logistic@ A 45 R

Table 6 Multi-variate Logistic regression analysis results of the risk factors for postoperative delirium after major open

abdominal surgery

EIPNG =TI E B3 P 15 OR 95%CI

iy =65% 0.679 0.013 1.972 (1.153~3.374)

2T R 0.755 0.030 2.128 (1.077~4.203)

I T R 0.886 0.002 2.425 (1.397~4.208)

SASTF43 -0.283 <0.001 0.754 (0.657~0.864)
10 3 itig

H1ZE T AR (AUC)=0.648
P<0.001

0.0 L L L L
0.0 0.2 0.4 0.6 0.8 1.0

-5
E1 5 ApgariE A FUMFURIE M Zik & TR E &5
HE

Figure 1 The receiver operating characteristic curve for

+

surgical Apgar score in predicting postoperative delirium

AW R, Tl =652 . PR . BEIMLD)
REREAT . SASTEPRAME T R FARAFIEZ W&
SN2, HSASK T I IE R F ARG IE 2w A —
EME

IF 5 U B S R R R I 2 &R B B T S
Bor DR 2 v AR A TR, P 40 M 5 Sk ik
A RREEN L2, B>, ZEEN L,
e SRR E AR T IE 2 R A R g JE R,
Wang 2B ARGE T AR R AT B AR AR T E
BGERNE, oS EE+ 15 A & B
S B EREIEZ W E LB VMG, AT
FER BRI = 658 R ARG IEZ ML BRI .

RIGEZWEAETTRES T RN B, WA m
1405 K R AE N AH DG o 1R ILWE AE 7E 75 5 4l i K S
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0 A IO A A XU TS R, AR PR
BMERE R AEZR R T ELE . Kotfis% Pk
B, BERW S OIETFARBERFEZWEER K,
Ganai%5 0 [a] B4 40 M vt B2 8 I B R SR R
JE VB 22 5 MBS AEAE A O, ARBF o bt & 300 R
e AR5 E 2 IS FE R R 2 . A9 & BLEE I T)
e AT RARJF IS Z N Gk N, XrTae S5
RS B E R L, BEIMLDIREZ M . A 2Rl
B2, MMM HE A O Park5 ™ % BULE T I
IR N R S B ) N (A% N S | B 73 i D 1V
T, GuoZlHiuE TIRWIEN HEH 5iE%
KGN X BHFARD BHFARYEE 0l
RS . AR AR BA L, TS F
R HERKNEL K,

SASHI AR AR B E O Z SIS 1
BHiHEAHY, WAt e K8, Rt E"
O H I PR R S R R B A G . 2 AR AT A X
+ =i F AR K BSASY T+ — 48 F
RA S 2 BA B A" AW H
FEAY KRB HIERFARRGEZ5, K0
EEBHEMARPSASEM TIRIEZ B H (£4), I
H AR SASKEARIE I T R F AR5 1E 2 B Al ST fa s A
F(Fe), H i, il ZEag 05T 45 2K,
TAMTHE— LRI, LISAS<6NIm A, REEN
76.0%, FESFEENT71.1%, ML T mfiko.648, X
TARFEZLAGWMWME. Hit, Arb s,
MERALO R, FESASHEHBMAERE, HT4
X 1 2 T 1 e VT RE A B TR iE %, R iE R
BRI,

BRI K ISASH FARIGIEZHA —EW
A E, At 2T AR T 070, H& R AN
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