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[#=Z] BH. .4+ B Caprini K &+ 4 4 A (modified Caprini risk assessment model , Caprini MRAM ) Fi it A T 4~
W % F # K (total knee arthroplasty , TKA) & # K )& iR #% B f2. 4 7 %, (deep venous thrombosis, DVT) W 69 A 20 .
& R R IR ) -2t BOBF 52 3% 3t (case—control study ) , B B i 4R 4R 2016 S 1 A £ 2020 4 11 Awon BB A ER T AL
F 47 TKA KRG # % A DVT 69 43 4] & 5 A R o) 40, 5 3 B8 1:4 89 b ) 2 AR B 89 N 1% 47 TKA & % 24 DVT #
172 4] & 4  sF B840, 5 A Caprini MRAM %3 5 47 & 4 847 3 2 F B AT /1o L 2 28 b 42 2 41 % % 60 W6 JR A 3R 2 A
T A B REF G £ 7, KR % W& Logistic ® )2 42 A& 547 Caprini MRAM &1 & 4 B A B E 2 A7 6 £ B &
5 TKA K% F DVT XA RIEZ A 69X Z, R :DVT 449 Caprini -F3 5 & T B4 [ (8.11£2.91) vs (4.07+2.12),
P<0.001];DVT A ¥ & & A £ (66.67%) , 3t B VIAK & H £ (T77.33%) , P 240 & T T o B M) MR Z 8] £ 5+ A 4 5 & L
(P<0.001), 4k it & 35 4« (body mass index, BMI) =30 kg/m?, F ALK M (<1 AN A ), = EHEER (K1 AR ), & ILie
(<A R ), ENR (T2 h), 3k # Bk VR Ik AR B s 2, e Rk L F T A Caprini K& AP0 LR E X 2
TKA KJG &% % A DVT #9 £ & e B & (39 P<0.05), R D-=% 4k % (OR=4.380),BMI=30 kg/m?(OR=2.518),
TR (<1 A~ A) (OR=7.652), 2. M LAz 36 (<1 A~ A ) (OR=1.994) , B} & (572 h) (OR=3.897) , iX # Ak . i& #5 Bk . Bl 44
Eo ¥ (OR=13.517) At Rikx (OR=6.551) 2 TKA RE&EFAHFDVT ¢y e B & (39 P<0.05), Caprini
MRAM 58 4 & e Ao F j& TKA & & K5 K £ DVT a9 W& 5 5] 2 AR & # 49 13.457 45 4= 2.739 4% . 4512 : Caprini
MRAM T A T Fml TKA Rz & %L A DVT 89 M1, L L 24 e F R EF A S e84,
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Risk prediction for deep venous thrombosis after total knee arthroplasty based on modified Caprini risk assessment
model:a confirmatory study X/AO Peng,XU Qiang,CAO Wan-jun,CHEN Xing-yu,and ZHU Shao-ling. Department of
Lower Limb , Sichuan Orthopedic Hospital ,Chengdu 610041, Sichuan , China

ABSTRACT Objective: To investigate the effectiveness of modified Caprini risk assessment model (Caprini MRAM) in pre-

dicting the risk of deep venous thrombosis (DVT) after total knee arthroplasty (TKA). Methods: A case-control study was
used to collect 43 patients with DVT after TKA in lower limb department of Sichuan Orthopedic Hospital from January 2016 to
November 2020 in the positive group,and 172 patients without DVT after TKA in the same period according to the 1:4 ratio
between positive and control group were selected in the control group. Caprini MRAM was used to score and grade the risk of
DVT. The clinical data,score and risk classification of the two groups were compared. The relationship between the risk of DVT
in the patients after TKA and the risk factors in the risk ckassification and assessment of Caprini MRAM was analyzed by mul-

tivariate logistic regression model. Results:The average score of caprini in DVT group was significantly higher than that in
control group[ (8.112£2.91) vs(4.07+2.12),P<0.001 ] ; DVT group was mainly at medium and high risk group (66.67% ) ,while
the control group was mainly at low risk (77.33%). There was a significant difference between the two groups in risk classifica-

tion composition (P<0.001). BMI =30 kg/m?,lower extremity edema (<1 month) ,severe pulmonary disease (<1 month) ,a-

cute myocardial infarction (<1 month),bed rest (> 2 h),history of superficial or deep vein or pulmonary embolism and family
history of thrombosis were the main risk factors for DVT in patients after TKA (all P<0.05). Preoperative D—dimer elevation
(OR=4.380) ,BMI =30 kg/m?(OR=2.518) ,lower extremity edema (<1 month) (OR=7.652) ,acute myocardial infarction (<1

month) (OR=1.994) ,bed rest (> 72 h) (OR=3.897) , history of superficial or deep vein or pulmonary embolism (OR=13.517)

and family history of blood embolism (OR=6.551) were independent risk factors for DVT in patients after TKA (all P<0.05).
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The risk of DVT was 13.457 and 2.739 times higher in high and moderate risk TKA patients with Caprini MRAM classifica-
tion, respectively. Conclusion: Caprini MRAM can be used to predict the risk of DVT in patients after TKA , especially for pa-

tients with high risk.
KEYWORDS Arthroplasty, replacement , knee ;

factors;  Regression analysis
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CREI o R A L B DR S PR R RER R
(%) HEATHEA, AR EERAY K. HEZHEER
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FEEA 550 T A B[R] AR rp I 2 ) 25 S E TR g
B (P>0.05); 1 DVT 4 H & v & 35 B R 1Y e
i A WA B LA A B AR i D- AR KT =
Eb 1) 22 7 1 % R 21 fR 3 (P<0.05) . L3k 2,

2.2 W4 EE Caprini ¥E43 & DVT &K B 4 e il
A #

A 9F DVT 41 %1 Caprini Y43 Jy 3~13 4%, 4f
WA H P4l 3~10 43, DVT 419 243 3 T %)
HEZ1 (P<0.001) o 79 20 K88 1) £ 61 32 0 ) o L e
DVT 4] v 5 (B 5 B He il de s (19 ] ,45.24% ) , H
PO ARAE (14 1] ,33.33% ) Fl 3 5 (9 111 ,21.43% ) ; XF
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# 1 Caprini XNEiFEER
Tab.1 Caprini risk assessment scale

FE R R R WRAEL (43 | [ fa 5 15 % TAE (43)
40~59 % I RWETARGLh) 2
HRINFAR L [ RFAR(Lh) 2
EHRTAR 1 ||BMI>40 kg/m’? 2
BMI=30 kg/m’ 1 AT 2 1 i g 2
ERNEY N 1 EMA (>72 h) 2
ATV M 1 ||=75% 3
K i 1 || KFAR@2~3h) 3
K 5K 1 ||BMI>50 kg/m? 3
ARl (<1 A~ H ) Lo || i R Tk A4 S 95 5 3
il Ky A S (a0 4 BEL 2 P il 5 0 45 ) 1 I 5206 52 3
AAPEC IUEEZE (<L A~ H) Lo |3 R S 2 32 AT 3
FEMLPE L Ty g (<1 A7) 1 JH 225 R A 1 /IR o 2D 3
W AE (<1 A~ H ) L || H AR B A 3
i (<1 A~ ) 1 ARIEHTBE ) B 3
TR R 1 HE ML 20210A FHE 3
o K 1 || A T vleiden BHE 3
YR I % e 1 || [] 2 2 e 2 G 7 e 3
1 AR ke 2 24 B AR R L[| R A S8 R BSR4 3E 3
AW IR BE Ji a2 (=3 1K) 1 i A (<1 A~ ) 5
F T I 7 0 B R 3 B R L |2k B0 105 S (<1 A~ ) 5
60~74 % 2 |\ AR R (<1 AT 5
S TAR (1 h) 2 ||[ZRB0I<IAH) 5

TE =GR 2T 2k A 2 R 5 A I e I % A 4% 45 SR BRI 1 il A R

KR FE HAgRERE 1
Note :

monia,severe pneumonia and other lung diseases requiring treatment. Only one operation related

factor can be selected

®2

FMATEBRXTERREBE - RABLER

L T A

“Including pulmonary fibrosis ,secondary pulmonary tuberculosis, pulmonary abscess , pneu-

Tab.2 Comparison of general data of patients treated with total knee

arthroplasty between two groups

EgE| DVT 241 (il %c=43) X[ IR4L(F1%%=172)  #&¥l Py

PS4, ) 16/27 59/113 X=0.128  0.721

M (s, %) 69.61+7.77 68.87+6.94 =0.610  0.542
BMI (x5, kg/m?) 24.18+2.33 24.47+2.28 1=-0.745  0.457
A I IR (1)) 22 55 X’=5509  0.019
£ I R i () 25 114 X=0997 0318
I g () 16 80 X=1204 0272
WA S () 25 28 X’=23.835 <0.001
R B (1)) 27 98 x=0.478  0.489
SBT3 (Fe /47,190 26/17 109/63 x=0.124  0.724
AR H D- B AR T (#i]) 19 29 x’=15.624 <0.001
F AR A] (x5, min) 65.80+9.31 64.13+8.22 =1.160  0.247
A HR I (s, ml) 385.14455.17 377.92+51.44 =0.811  0.418
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Z 25 A% %8 L (P<
0.001), WL% 3,
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21 :Y=0), DL Caprini XU PFfili 5
FTOERDFWERREEREN B A

AT Logistic [BH 4347, 45R 2

7 :BMI =30 ke/m?, F K i (<
LAHD), EMHER (<14
), a2t IUEEsE (<1 A~ ), B
PR (>72 h), B bk U8 i bk it A
FERT S, IR K0 2 45 7 A~ Capri-
ni XU PEA 2% b iy fa e I 3R 2
TKA AR5 8% &4 DVT 1y 215
W 22 (1 P<0.05). W3 4.
2.4 TKA RJ5& 3 DVT 7 fE
6 R & 1 Logistic [8] 9 43 #r
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HEFRESAGRIT¥E XD K
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B fa kR R AR A A R kT
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D-— ®BI& T & (OR =4.380),
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K (<1 A~ H) (OR=7.652), 2tk
L WUEESE (<1 A~ H ) (OR=1.994),
Fb K (>72 h) (OR=3.897), & #
ok . TR K . AR ZE L (OR=
13.517) Al ifiL A4 52 & 52 (OR=6.551)
& TKA ARJ5 8 & & JF DVT i1
SLFERE I (34 P<0.05), LER S5,
2.5 JLF Caprini MRAM ) &
B 5395 5 DV'T K95 WU 1) Logis-
tic [ 15434

LI TKA R J5 =& % 4 I DVT
ez (DVT 24 .Y=1, XJH
Qﬂ Y—O) LA Caprini MRAM Y fé

FE A B AE R B 22 5 4T Logistic
IE] 5 4> ¥ o 45 R B 7R :Caprini
MRAM 432 Sy v fa Fvp fi 1) TKA
BEJE DVT &% 10 i fa NBE, &
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fa fh fE TKA & RJ5 & /E DVT
S0 03 1 N S [ O > Sl £
13.457 {50 2.739 1%, .32 6,
3 it

TKA FAREEAE T 1 1 ik e
P05 S M R A, AT TKA
BEME N DVT 0 fa e, H
ARJ5 DVT (s TAFE H itk
852 3B ARG R 9 A B i T
ANTE] DVT F835 119 16 PR 2% B0 A4 AE
Z AR R 225 IR b ke = %)
DVT % St 2 Widn o, B0 #F
TFAREEARG DVT B2 R %
BE-HEEGAT. C(PEEFK
TR K I AR A FEE T B 4 F )
E A HEL R Caprini XU PEAl 45 7Y
N T B AR B E DVT RS TF
fli , A X}F TKA & & H Caprini 3
G930y, BT AT fE
PLE, R E TR 2 E X,
o, AR R Caprini K
I T Ak AE 78 X6 IR 43 J2% 6 4T 5 B
r2, E— I8 IE Caprini MRAM
W TKA &5 AR J5 DVT KU 1
PR

R FEAEAL S Caprini KU B
Al AT A S PR 28 1 it bl Ao
BVARY P R e N N
TKA J5 DVT (/& & %} Capri-
ni KPS PEAR B AR EAT TR, A
TG BMI KRS 40 43900
fa kB %, Iz Caprini MRAM
g3 A XF TKA R J5 & FF DVT 41 #1
R DVT A& #4751 Capri-
ni Pf 43 K Caprini MRAM 15 [ &
Iy, G50 R, DVT 2 1) Caprini
S350 T B AL, B4R (S
W BE 4y 9% b  DVT 41 L4 rh & e
F (66.67% ) , %t B 41 LK & A &
(77.33%) .

H i 7 B B b X Caprini
DR A 455 78 114 A 355 0 AT 36 I
MIFH IR A 2, K ZWF58 LI IE
AR AR 25 % 2 18] DVT & A= KU
fEZ, B XM R Caprini XU
TA S 70 R DG 9599 v 1 Ry R I
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X3 WMATEHXTEHRASESE Caprini MRAM 5 % DVT B K E 9 KK
A7
Tab.3 Comparison of Caprini MRAM score and DVT risk classification of
patients treated with total knee arthroplasty between two groups

i H DVT 4 (il %=43) R (F%=172)  Kesafd P
Caprini PF4y (x5, 4) 8.11+2.91 4.07+2.12 1=10.314  <0.001
DVT fé B B 53 2 [n(%) ] X*=30.900  <0.001

155 (0~4 43) 14(33.33) 133(77.33)

e (5~8 71) 19(45.24) 29(16.86)

E (=9 48) 9(21.43) 10(5.81)

F 4 EF Caprini X &1 £ 3% P B E & #) Logistic B35 17
Tab.4 Logistic regression analysis based on risk factors in caprini risk
assessment scale

A fis Wy 3 i OR {1 (95%CI) P

BMI=30 kg/m? 1 2.701(1.418-5.238) 0.001
TRk (<L A HD) 1 10.448(5.449-20.152) <0.001
T B (<1 A H ) 1 2.887(2.011-3.998) 0.008
AR IUEZE (<1 S H) 1 2.195(1.318-3.699) 0.001
[ibR (>72 h) 2 4.038(2.029-7.992) <0.001
TR Ik R DK i R 2 3 17.445(2.689-109.128) <0.001
LA 52 7 sk 3 8.881(1.819-44.687) 0.004

x5 EBRXTEMRAREEI DVT MG E R Logistic B35
Tab.5 Logistic regression analysis of independent risk factors of TKA

complicated with DVT

S OR {8 (95%CI) B X1 P4

AR i D-— Bk 4.380(3.727-7.146) 1.477 7.199 0.008
BMI=30 kg/m® 2.518(2.143-4.987) 0.923 9.157 0.002
TR (<1 A~ H) 7.652(6.512-17.524) 2.035 16.257  <0.001
AR IUEZE (<1 A H) 1.994(1.697-3.514) 0.690 6.522 0.011
fibA (>72 h) 3.897(3.316-6.897) 1.361 14512 <0.001
TR IR TR R 2 13.517(11.503-97.587)  2.604 28515  <0.001
LA FE 1 o 6.551(5.575-32.157) 1.897 5.578 0.019

% 6 ET Caprini MRAM BB E 2 %5 DVT RHR K Logistic [ )3 5 47

Tab.6 Logistic regression analysis of risk classification based on Caprini MRAM

and risk of DVT
AR OR 18 (95%CI) B X1 P1{a
DVT fé | & 53 2%
i1 (0~4 43) 1
115 (5~8 43) 2.739(2.311-3.218) 1.008 13.578 <0.001
=fE(=9 4) 13.457(4.828-37.509) 2.599 25.687 <0.001
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it A e O BRI, A WF SR BT Caprini MRAM (1)
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7~ ,Caprini MRAM Ik E e A fE i TKA B35
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8 S0 A e XU 3 J2 AL o ] sl 4 30, BVt 2
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R 4y ] ek 75 o — 20 W o FE R et s,
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s & TKA RJ5 8 H 5 IF DVT By i B &K .
P& 7 AE SC PR R H 7 1 %JrXﬂ”i"ﬂ TKA &% 7T LLL
Caprini MRAM S #E N, 6 532 DVT K b L K
(58 ﬁ*'HDI:TFAJ\ﬁUE$IEJE@ﬂ%#%&%ﬁﬁmﬁ
TR JBE 1% 0 DM B AP R it 5 O — T, AR 7
O e RUBSE S, T i s i YA 3 AT 90 B P T
25U WD B 0 U BB A, S S X RE TR T,
Bl D> DVT KA KU, DASR i o e e
Z& I fr & ,Caprini MRAM X TKA R 5 & IF
DVT HA ARG i S0 B S AR 43 )2 e, FE IR IR
SEER R, T LR H Y Caprini $E4> M Sl B2 A1k
oy )2 BB ARG DVT B % 9 XU, I 2R BORE B 1)
B PE T TR it o ASF 9T 0 AEAE — 28N IR Z AL kR AR
HIN B — | Caprini MRAM 78 TKA & HAth
BEFA B 0y i F 8 T i — 25 i B 52 m LAAAEIE o
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