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Fig. 1 The risk assessment approach for

postoperative pulmonary thromboembolism
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Tab.1 The risk indexes of postoperative pulmonary thromboembolism

H 2 W 2 fohs 2 60 1
c, i i I AE I/
C. BMT 1 i} VI 35 BB BMI
Cio  TEPERR BICHTT 0 AT %
B Cu 2591 WHEEZE Y | 2 R R 2%
;i C.  PE&DVTfiith W E (AR PE; VE# BK i B B DV'T
- o i 0T B U B K B 2
Cu il 3 5 010 BT 5 5 B 6
A i R A 8 i IR A4 T AR BRAR 2
WRERE Coo WS RFKIIHE 6 0 T 00 3 B OR B SR
PTE f& K Ca FARH M mEREALE
e Cas FARB K TS [
b C FAI F AR R
;i Ca FA 00 TR AR 7 A 1
- Car F A H3 AW AR AE R 54 3B R
Can 7 3% IR FE 7 I T 0 D6 2%
Cr S 115 AT L5 1
Bt Ca i85 14 VA 0 L L R O 5 2
HXEE  C, R R B L o PR A ol e I o 4

2.2 IEIRIE

I AHP-TOPSIS £ fE R Al 4R 1545 45 bR AL . 6 T AHP J5URS T 48 bR A 7 W] 4 , ) 4 K BC 8] S
2018 4 8 A LAy Ay JE IO ZL R 10 Mo 08 B ASUER AT » i 2 U0 o] 4R 205 4 BN A F 5 60 1) W A
W AT B2 24 o RIVGE S0 DB R 9 2% 2 305K B 0 A4 B 18 (B0 0 W 86 P 0 » PO T 0 HE PP AL . DI B0 4% & 3T o AR
TR & 2R 148 G IR 8 (E A B RSP 24 3 0 3. B e R SO 3t JH vl S0 W A I 1 ot 5 e 1)
T R T3 1) 05 B /N U SRR AT B IE
2.2.1 FIBTE R R AE & 1) N JZ X H AR 2 8] W7 R B S AT ] R

1 1.8531 2.0507 0.483 6
X, = 10.539 6 1 2.236 4|=>W,= [0.329 9|,
0.487 7 0.447 1 1 0.186 5

2) R 2 8 1 DU JZ A AR 5 PR W R I e SRR 1 A



% 6 # W.% T AHP-TOPSIS 4 & # 2ty K J5 i f # # 2JE 89 /& 1 3F 83

1 0.344 4 0.3255 - 2.0783 3.2444 0.440 0] [0. 090 47
2.903 7 1 2.2959 - 3.4809 5.5334 2.8095 0.270 4
p= : : : : : : : =>W, = : o
0.3082 0.1807 0.1886 =« 0.7795 1 0.412 8 0.031 8
2.272°6 0.3559 0.799 7 -« 3.454 1 2.4222 1] 0.131 2]
3) 2 0 v 0] J2 T AR A O PR 3R S T I A )y
! 1.904 8+ 1.2685 2.222 2] 0. 205 17
0.525 0 1 ee 11759 2.0000 0.167 8
X, = : : : : : =W, = :
0.788 3 0.850 4 - 1 2.555 6 0.173 2
0.450 0 0.500 0« 0.391 3 1] 0. 078 4]

A R T2 8 T U JZ 38t 1 A0 O PR3 T A I e SRR 1 N

) 1 1.925 9 0.658 2
X, = =>W; = o
0.519 2 1 0.3418

2.2.2 —HMHEE —HERRGERINE2 IR,
®2 —HERBRSH

Tab. 2 The parameters for consistency test

i H —H R CR - IR A —H R CR IR
HENZXTHERZ A 0.053 1<C0. 1 18 3 TEAREXHEN 2 B, 0.032 7<0. 1 i 3L
TEFREXTHEN]Z B, 0.017 1<C0. 1 i 3 F8 bR 2 6 i W) 2 B, 0.000 0<C0. 1 i 3L

2.2.3 BMIEAFRARE RIS K3 BN TR TUEIR Y A AE LAY .

xR3 BEHEENEERHERF
Tab. 3 Weight value of each index

Hi5 )2 HEN] 2 L G5 iy L @52
Cis PE 5 DVT j5 5 0.130 8 1
Ca i dRI 0.122 8 2
Cis i 17) 5 0. 095 0 3
B, Cy FARB K 0.067 7 4
N ES 0.483 6 o TG s 0.063 7 5
% Ci T 2l 1 A 1 3 0.063 5 6
Cys F AR 30 0.057 1 7
A Cas FAREAL 0. 055 4 8
5 . o TR 0.052 5 9
AEFARIE Cus T iR 1% Bl 0.051 5 10
PTE f& K %4 Cyy TR B 0.045 7 11
B, Cu, i A 0.043 7 12
TARMX  0.3299 Cis PE g By HR YT 0.043 0 13
S Cyr iy I 0 i 0.025 9 14
Cas JER B 77 = 0.025 7 15
o BMI A 11 i 0.020 9 16
B, # % 0,186 5 Cy; oAt 2 5 0.020 0 17
LIPS Ci ARy 0.015 4 18

3 fE R SE R R o 70 R B
4D ARG HE A0 PTE fi e S04 Sl A6 800 WG 7 7P o 2 A b BT S M 2 A 9 3 0 03 Ui



84 FRIMEAFFREARFH  http://www. cqnuj. cn % 36 %

YOG BR AR . A T OEAT SCIRSE 8 . 7TF PTE Y fE K 89080 43 4 A A T84 SCHR K 23 o 3 A2 40, Hoh /b
TRARAE SR, TR PR LAES AFTER Z PTE f& J 2 BEBRAR Y B8 38 5 X0 T3k 28 8 5 1 5 L O JE %5 BAE AR AR
HUPTE iR H5 it . AH S - 85 B2 7 W IR W0 75 5 PTE Wiy B9 B 5 b A ACRT 45 8 B2 7 BOAS . 08 ] U % 1
HEVT Ty SR R BT R 5K 4 A IE R SF SRR BE e R TR 3 T 2 BRI AR SRR SRR S
W S A A Hiz 4 A9 R AHP-TOPSIS £ 5 BRI fr i 80 2 7 28 . T XA Rl S I S8 iy s 8, 1
MISCBEITHE R AT DA R BT A

D) Ak T ARARSE S5 207 it i BTN B AT A A8 o LB R 3l T B AR E S Bl TE s T AL ER 24 ) i
BRI .

2) Kb TR SE A G e A BE TN B3 AT 00 g AR SR IBCHIL A, T 5 T 31 a0 o P 1) R 52 B s € (Intermittent
pneumatic compression, IPC),

3) FE“ G EEGRTR A A R TE] B R A e b o U BTN 53 ATk £ T TPC AL 9 B 5 i s s A (] s
PEA g L AURS: » B N B3 AT B AR 20 5 I &Kl T R 5 i IPC.

4) TE“ R IEAEIT oAi  s S8 TR IS AR T ot JRURS: o B2 N B3 ATk B8 A (6 TPC, 24 i XU 3 2% J5 » AT A
SN2 W 7 5 e s S8 A TR Sh R A vag O XU S B2 N G R] R BB A AR 23 1 I R L 5 I [ B AL B
U7 5 i CUn AR E TPC) IR A] 25 JEM HE DU BE . SR, A L8 8 3 AR AN PR i XU (H XA 43 BT 3R %
AT 2R A AR I BTN B3 RT e TR 5 5% B, /0N 0 ek BT W] DC bR L 5 ] i (5 TPC SE LA IR f it . 3 Ah— 28
SR BRASPEA i 0 XU,  (EL T T A PR T A A IR I T S AR 20 TR T I 1] (28 D

4 RZHTR

Bl AHP-TOPSIS £ 4 KRN ] 28 5800000 (8 LAB E A i e 5 . T L MR 5IA 1 A= 01w 8.
B R A LT AMLIX Y 63 % A SN TR . K GE TOPSIS JE BB M [ 55 07 R 45 7] 4 H Y
L X S A DL F A A G B AR AR R AR O SRR S AT REAL T PTE S B 5 S0k 17 U{EL . M T X £ 18 45 4%
JEIFHEP ML . A8 A 6] D 2018 4F 8 A s A 2= A1 IS #H 408 PTE TR EA . SO R & 9 .
SHE R 17 5 5l 473 428 X 140 I A I R AT B2 24 L B0 45 & R T AL AR ] L O SR AR B3k 0. B2 R T -

D) JIAbR HEAL R S Z

0.0039 0.0183 0.0430 0.0437 0.1308 =« 0.0111 0.1228 0.0637

S 0.0154 0.0209 0.0287 0.0291 0.0872 =« 0.0259 0.0819 0.0425

0.0154 0.0105 0.0143 0.0146 0.0436 =« 0.0148 0.0409 0.021 2

0.000 0 0.0000 0.0000 0.0000 0.0000 =« 0.0000 0.0000 0.0000
2) FHAR AL KOG HERE . IFREAR .2 = (0. 015 4,0. 020 9,0. 043 0,0.043 7,0.130 8,e+++- ,0.025 9,0.122 8,
0.063 DA A S 2 =(0,0,0,0,0, - 20,0.0), “WARMEEH MM BEE . ES =0.117 7,E; =0.233 9,

D, =0.665 1;“f5fa 29 (NGB . E; =0.087 8,E, =0.194 8,D,=0.689 4;“rffa e gq” (N ik i . Ef =
0.157 2,E; =0.142 1,D,=0. 474 7;“ B a9 (W . E; =0. 254 4,E; =0.081 0,D, =0. 241 5, ik g
HeF:D,>D,>D,>D, .

3) BRI, HET AHP-TOPSIS £ BRI By e £ 45 R Z R 000 8 TR J5 PTE fa R 58 2 0 W 2k B2 2 B
o BIRHE AR IR A ARG S P ARG 3 G A A5 9 6 S5 0 AR T 0 2 R B AL TARAE 5 9, TR MR %
151195 S5 Y FE AR B k A FE AT |IT 3 L 48 b5 T 34 TC A B XURS: - BR A PE 8¢ DVT i sl (38t 1% P 52 95 F1 T fis )
JOL L 33k 2 S O R G RS S PR ) E R N, 0 R L 0 B B A R R R E AT RN TR G R T
7 5 S AT X o R St A I 1 IR S A R s T SR W 81 N S B LA T B A e (TPC 353 ) 4K 45D DAREAIR
L% 4= PTE ()7 fig

5 &5RIE

FE B I7 R A BB AN J7 i H g 19 2 LA & 9 58 1 25 T B2 7 ) Ul ol ik ) = 9 8 BRI AL » 4 T
FCBR 7P ROR A B R . PTE M s R R BB 2 — . B 58 B AT AR Tz . AR AT



%6 M %

L% T AHP-TOPSIS 4 & 8 2y K & fif it 4 2 89 /& 19 3F 85

b FVER 7 15 it - W] W] B PTE #94& AE RFNEGEAR . I A SO ARG PTE & B Al [R]85 T #4857 . 42 11 VA 94
RPN PTE 45 TER N R IR Z RALIE PR IR R AL 1E 3 A 4ERE CMERISE IR LT ARM N R DL g
R ZO . 3 18 Tl 71545 5 45 T 12 25 # B AHP-TOPSIS £ 5 BERY ;1) Fl $2 t 59 15 b5 1 28 F 258 5 A X
S B Ve 1 T A Y S IR A S AR T i A A R SRS (] IR R SR I TR R g R A K S B R A

S 23K

(1] AEZAET 3 4 0 RIAEAX. 9738 15 5 50 B 240 538 #18 J

bRl B B A 27410, 2013, 16 (8) - 1-19.
DU S F,XIE J G,LIU Z Y. Progress and prospects in an
emerging hot topic: healthcare operations management[ ] ].
Journal of Management Sciences in China,2013,16(8):1-
19.

(2] EZ4E, 8], BB LGP kA& S]] &

21 52 B 5 IR ,2010,40(7) : 31-35.
WANG P D, XIONG M. Combination and optimization on
the comprehensive evaluation method of hospital manage-
ment[ J]. Mathematics in Practice and Theory, 2010, 40
(7):31-35.

[3] fib4 sk . WX AR 7K. itk AHP Al TOPSIS WL 7R 3 K HE 5 K

PEIE A b 19 B — L 5t N 5845 3t X R 5] [ ], R R 2
AR CAARFE D 2 2013,30(3) : 40-46.
SHAO W Y,ZHAO C W. Application of combination to
landslide hazard susceptibility assessment based on im-
proved AHP and TOPSIS method: a case of Bijie, Guizhou
province[ J ]. Journal of Chongqing Normal University (Na
tural Science).2013,30(3) :40-46.

L4 ohINi R 8, BR 2. B RUAE S IIRE X AN H-2 3£ B 3

B A U R R ERTT : LA SN 48 Wi B ok il L) ], 3 BRI 9
R CHARBRE MR 2017, 34(4) :127-134.
SUN X T,ZHOU Z F,CHEN Q. Study on the coupling
and coorination development of population-economic-eco-
logical environment in key ecological function areas:a case
of Yanhe country of Guizhou[ J].Journal of Chongqing Nor-
mal University(Natural Science),2017,34(4):127-134.

(5] AToll 580 R 35 48 o 4 1o 80 566 AR U8 A28 ATL 5% 42 190 5% BV 7 X
K- PR F S« B TR A8 83T AR AL TOPSIS J5 kLT .
PR R 24 CH AR BE# D 2015, 32(2) : 162-167.
FU Y Q.CHEN X J,ZHENG X M, et al. The evaluation
study on the level of dealing with tourism crisis network o-
pinion: based on the methods of grey statistics and entropy
weighted TOPSIS[J]. Journal of Chongging Normal Uni-
versity(Natural Science),2015,32(2):162-167.

(6] 20, PhIR, %8 K3, 5. & F AHP FH§AL TOPSIS /Y 8t
WCAE 4 54 PP AR L) ], B0 9 52 Bk 5 AR, 2017,47(18) ¢ 1-
7.

JIANG F,SUN Y,QIN Y Q. Quality assessment of tax col-
lection and administration based on AHP and entropy

weight TOPSIS method[J]. Mathematics in Practice and

Theory,2017,47(18) :1-7.

L7] A8 25 7 1. e ol e A2 26 A 50 34l 1 F 90 3 g
[J7. BE2 4534 .2015.21(15) : 2755-2758.

GU S T,LI Y C. Research progress of the prognosis of a-
cute pulmonary thromboembolism [ J]. Medical Recapitu-
late,2015,21(15) :2755-2758.

[8]LEEF Y,CHEN W K,CHIU C H,et al. Increased risk of
deep vein thrombosis and pulmonary thromboembolism in
patients with aortic aneurysms: a nationwide cohort study
[J]. PLoS One,2017,12(6) :e0178587.

[9] AQUILA I.BOCA S,CAPUTO F,et al. An unusual case of
sudden death:is there a relationship between thyroid disor-
ders and fatal pulmonary thromboembolism:a case report
and review of literature[ ] |. The American Journal of Fo-
rensic Medicine and Pathology,2017,38(3) :229-232.

[10] ZHOU H P.XIAO L H. Analysis of the influence factors
of elderly patients with acute pulmonary thromboembo-
lism and observation of prognosis[]]. Chinese Journal of
Primary Medicine and Pharmacy,2015,18.2774-2776.

[11] PRASHAD C, JACQUES R. Fatal pulmonary thrombo-
embolism-prevalence of risk factors in ontario medicolegal
autopsy cases [ J ]. Forensic Science International, 2017,
277:208-208.

[12] PERERA M, AGGARWAL L,SCOTT I A,et al. Under-
use of risk assessment and overuse of computed tomo-
graphy pulmonary angiography in patients with suspected
pulmonary thromboembolism[]]. Internal Medicine Jour-
nal,2017,47(10) :1154-1160.

[13]1 GU Y H,ZHAO Z. Role of three commonly used scoring
systems in prediction of pulmonary thromboembolism in
Xining areal J ]. European Review for Medical and Phar-
macological Sciences,2014,18(22):3517-3520.

[14] GUPTA A,SHARDA R. Improving the science of health-
care delivery and informatics using modeling approaches
[J]. Decision Support Systems,2013,55(2) :423-427.

[15] FROEHLE C M.MAGAZINE M J. Commentaries to"the
vital role of operations analysis in improving healthcare
delivery”[]]. Manufacturing & Service Operations Man-
agement,2012,14(4) :495-499.

[16] SAATY T L. Modeling unstructured decision problems:
the theory of analytical hierarchies[ J]. Mathematics and
Computers in Simulation,1978,20(3) :147-158.



86

Journal of Chongqing Normal University (Natural Science)

http://www. cqnuj. cn Vol. 36 No. 6

[17]

[18]

[19]

KN LAY S S S0 13 S I o A RA R I
PR R WFFELT ], TR IW G R 2 2 4R (B AR B2 M0 . 2011,
28(2) :75-78.

HUANG Z H,FANG X H,ZHANG N, et al. Eco-tourism
destination competitivenessevaluation index system [ J].
Journal of Chongqing Normal University ( Natural Sci-
ence) ,2011,28(2) .75-78.

e T5 L. IR IR T R T A IO RIS LT DL PR UM R A
AR CHARF I 2 2014,31(6) : 139-144.

MENG X H. Research on competitiveness of Suzhou city
tourism [ J]. Journal of Chongqing Normal University
(Natural Science),2014,31(6):139-144.

EHR B A KA 5. BT AHP-TOPSIS {5 # 7Y
Bl LB B R ik R LT . g R A R (B AR
f),2013,44(3):1131-1137.

WANG X M,QIN J C,ZHANG Q L,et al. Mining method
optimization of Gu mountain stay ore based on AHP-
TOPSIS evaluation model[ J]. Journal of Central South U-
niversity (Science and Technology), 2013, 44 (3):1131-
1137.

(20]

[21]

(22]

Tl F ML T AHP/ 0 2 038k A b 4% € 41 R
PR PR BGERT ST ). #RH 22,2010, 24(8) . 117-122,
WANG D P,WANG X. Research on the green vendor se-
lection index weight of iron & steel enterprises based on
AHP and entropymethod[]J]. Soft Science, 2010, 24 (8);
117-122.

BITLL 5K R AHP-5EM) 45 G PF ) 16 7 0 3125 op i i
LI ] ZRAE IS 2 2 4l (24 4k 2 Bk 2 D - 2008, 32 169-
174.

LI L H,ZHANG Y. The use of AHP-fuzzy comprehen-
sive evaluation in psychological study [ J]. Journal of
Northeast Normal University ( Philosophy and Social Sci-
ences) ,2008,3:169-174.

X R S 3 T e ] 35 3 S0 R [T R B 0 A B 4 A B
LT, S AR 201636 (5) : 469-474.

LIU F L,ZHANG T P. Guidelines of prevention and ma-
nagement on perioperative thrombosis in Chinese general
surgery[ J]. Chinese Journal of Practical Surgery,2016,36
(5):469-474.

Risk Assessment for Postoperative Pulmonary Thromboembolism Based on
AHP-TOPSIS Integrated Model

HUANG He!, LI Qun®*, TANG Guochun®
(1. School of Management, University of Shanghai for Science and Technology, Shanghai 200093
2. Shanghai First Municipal Hospital, Shanghai 200080 ;

3. College of Economics and Management, Shanghai Second Polytechnic University, Shanghai 201209, China)

Abstract: [ Purposes]In order to consider the risk indexes affecting postoperative pulmonary thromboembolism from all angles, then

it assess patients’ postoperative risk level and develops the individualized treatment strategy. [ Methods]The index system for risk

assessment is built in hierarchy; to avoid the one-sidedness of traditional single models, the AHP-TOPSIS integrated model is pres-

ented by basing on operations research theory; and the model is then applied to the problem of postoperative pulmonary thromboem-

bolism. [ Findings ] The three-level index system involves eighteen risk indexes from three aspects (individual factor, surgery factor,

inheritance factor) ; the AHP-TOPSIS integrated model not only generates the weight of each index, but also identifies the appropri-

ate risk level for the case patient, then the targeted medical strategies could be generated. [ Conclusions ] The integrated model and

approach here could assist the medical staff to improve the management and treatment mode for postoperative pulmonary thrombo-

embolism, with academic and application value.

Keywords: AHP-TOPSIS integrated model; risk assessment; health care management; pulmonary thromboembolism (PTE)
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