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Abstract: [Objective] To establish the prediction models of deep vein thrombosis (DVT) after total knee arthroplasty (TKA) based on

the logic regression and the extreme gradient boosting (XGBoost) . [Methods]| A retrospective study was conducted on 3 711 patients who re-
ceived TKA in the Department of Orthopaedics, Anhui Provincial Hospital from December 2017 to October 2021. The prediction models for
DVT after TKA were established based on the factors related the DVT by logical regression and XGBoost algorithm respectively, which were
compared in term of prediction efficiency. [Results| Of 3 711 patients, 889 patients proved DVT after TKA, with a total incidence of 23.96%.
In term of univariate comparison, the DVT group proved significantly older (P<0.05) , higher ratio of low—grade heparin and X factor inhibi-
tors used (P<0.05) , lower early anti—coagulation 6 hours after the operation (P<0.05) , shorter preoperative preparation time (P<0.05) , lon-
ger postoperative hospital stay (P<0.05) , longer operation time (P<0.05) , higher preoperative blood D-dimer (P<0.05) , lower preoperative
coagulation activity (P<0.05) , higher level of postoperative blood phosphate (P<0.05) and higher postoperative ratio of urea nitrogen to creati-
nine (P<0.05) than the non—DVT group. As results of logical regression, higher postoperative ratio of urea nitrogen to creatinine (OR=1.576,
P<0.05) , longer postoperative hospital stay (OR=1.393, P<0.05) , older age (OR=1.214, P<0.05) , higher postoperative serum phosphorus
(OR=1.160, P=0.05) , higher preoperative D—dimer (OR=1.058, P=0.05) were risk factors for DVT events. In term of XGBoost model, the

age, postoperative hospital stay, postoperative D—dimer, serum urea nitrogen/creatinine ratio, and use of low molecular weight heparin were
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important feature vectors. The AUC of ROC analysis of the two prediction models were of 0.709 and 0.840 respectively. [Conclusion] XG-

Boost model has a good ability to predict DVT events in the perioperative period of TKA. The age, postoperative hospital stay, postoperative

D—dimer, serum urea nitrogen/creatinine ratio, and low molecular weight heparin used are potential important predictors.

Key words: total knee replacement, deep vein thrombosis, prediction model, extreme gradient boosting, logistic regression

LT B AR (total knee arthroplasty, TKA)
FEIRIT LRI B S RIGA RO, TR s
PRI T ThRE, H 25230l il 2030 45
% ERAE A 348 1A H5Z TKA TR, mifeh
FEx — BRI REBE R . R DK LA TR 1 (deep
vein thrombosis, DVT) J& TKA Bl FALH WA I & 5E
Z— ", DVT ZUWLF T, Wl s [ A B 08
REHIK DI REA 4, JPER T80k * . g, TKA
ARG DVT KA R0 53k 66% . 1 — H.4k % H Bl
Mo, BEFT R 34% . DVT F & K
B, GBS —daAnxE AT DVT A& AR, RiE
e P G A — HESE A2 AT BT, =
Fe—FhEPEE A/ DVT KOS S0 T HA W AE B I R
WrE. CATBFFEN 2 4R P X O A S A & 4
MRSl R AT s (R —Jr Al Jm R T
BRAZ B LR APEAH AL R 3 A v, R 52 A B B Y 1Y
T BE 3 R Ao W B BE 4 TE (extreme gradient
boosting, XGBoost) EHY Hy F Hm &k . R & FIMERR 1Y
L BT N TR . LA S N T
RESF I, 7 % 7 Ul B ok A7 B FE A . AR5 1]
BPERFSE 2017 4F 12 H—2021 4F 10 A7 H EEMEH
AR 2B 55— = e B B B O 452 TKA TR
A O s B B R RBERE, i 72 4 ] A AR
XGhoost HL 2 > Sk TKA AR J5 545 DVT JE ik
JRURS: 8 P A A, Sy LA T R A mT 4 1 38R
ITo

I BARE5HE

1.1 A SHEBR R

PAIAPRIE: (1) AEBEdEZ 8 M TKA FRIG
J7 5 (2) e A 1) 42 320U Bl # ko~ A e ik a4
5 (3) BT AR TIRORIST 4.

HEBRARAE: (1) G I F 001l 100 A0 LA i
Je s (2) [RIIESZ XU TKA B[] i 48252 44 56 35
SO B (3) S H5HAMT PRI RIS .
12 —MHR

[P 23 BT 2017 4F 12 H—2021 4E 10 A e+ H
FFFHEOR K= IR o — B Bt B BT B Jf 4% 52 TKA T+
2123

ARIGLARIN S R F IR AEORE, 383 711 BIFF
BN LIERE, WARTFSE . AR AT ELE S
TR SAE, A RIS R
1.3 FARIE

FARIEARRE F#EAT, BFETR, BBORBRARARFL
1B FFREBM . FARBUEST ERTIT,
TS5 NSO AT, #UIBReEE T g
D B e e . (o A AR B AR YR e
s . AR e BRI AR
GECE, TR A R B AR RIS
T A BRI R A, R MO B A
NS S AP R Py . T i s 7 L
RAF . W EKIEI R T . ReE BRIk, 2%
ROGHBRIFEAITNT . FraKleltfbfe8)25% 6
BT . RJF R IR (IR RR ARG Bk i e
PG ) PEAT IR T 4R S D REHR A
1.4 PEMEERR

TESRERETE AERE . RETER R . RSB
W] FARBE . B kEta @S TR
XA FFMEIH . ZHARRE . BT ARSI, A4
. eI . D-ZIRK . #k B BRI ASERE R, DVT
Wi DRJEBUR CFE IR JAE A DVT 12 i
P, MRS DL ERDKAE EANRE b L A5 RS IR I A 5
MR #EIK T A 5 s R AR 5 5 2 Wk
DVT,
1.5 SGiiterirek

KH R B (4.1.3) XEAEHEITHI 0T, B
BT AL P AR TE LR 1, R R DL & s Fom .
TR RIS IE S0 ST REAS ¢ K58, AFF
HIERS A HAES B K . T E05RE A IA) e R
H & K 5 5% Fisher ¥aHAKL S 5 P<0.05 h 22 F A 4eit
R

PLFIFAM DVT S0 —4rAs it AR, 3
RN AR, 1T e W EZEEH, RIS
BB R )T AT XGhoost 15 | JEHy LB E 4R T
AR IR . EDCIERT b, 30 5 28 8 R RO L
PEIEAT A2, Fi R 7+ 3 A9 LU 49K il Bt L 20 A 1T 25
LR, I H dummyVars pREOG 7328748 8 04T
IARGAS , KNN Jy 24 (A0 BB A8 f5 #4780 40



5530 45 55 23 )
2022412 H

HIEBHE MRS
Orthopedic Journal of China

Vol.30,No.23
Dec.2022

FERgM . DURS KA DVT 45 W8 4r1 7 3238
F TAEMZE (receiver operating characteristic, ROC)
AT, ML T (aera under curve, AUC) FEik

0.05), ARJ5 6 h BIAPTEE R W FAL (P<0.05),
AFTAES A B H A (P<0.05), AJ5 et &
FHEEK (P<0.05), FARBEEEFELK (P<0.05), K

Tt g B D-Z RS R E TS (P<0.05), ARHTHEMLA
58 B AL (P<0.05), AR5 LB & & & (P<
2 & R 0.05), RJFIRRANBFILIEE R (P<0.05), ZRY
AGitrE .
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3711 Gl EH P, TKA RJ5 A 889 i & 4
DVT, MAHis 23.96%. KIMEERFS 1d. & fradeioy
R E YRR (67.34+7.59) &, H, 5197 [
ﬁJﬁﬁ%mo%%%W BT . RECHE . Bt : S
KSR, B9 B ™ X | wmwms s || RS
EKEE%O b I b I
2.2 IR A R ST go SEEE g e BR
FE MO A A FK ILAS, B E 7 DVT 2 AN H
E DVT 41, Hoi DVT 40 889 i, dE DVT 41 2 822 5 @5
B, PRAL AT IR 3R LU LR 1 A PR AG B
SRR . RS KRR . RS 1 d \
D- Bk A B R RSB X (P>0.05). 5 e °
JEDVT AIMIEL, DVT 4RI B HK (P<0.05), % B AR
SRR X AR A A B 5 (P
*R1 FMABRERERIER
Eitan DVT 41 (n=889) dEDVT 41 (n=2822) PME
FE (X, 74s) 67.34+7.59 65.76+8.54 <0.001
) (i, Hi) 197/692 697/2 125 0.134
ARG FIFER (F], 26 203/686 344/2 478 <0.001
ST X B (), f2m) 604/285 1 804/1 018 0.032
SRR IR (], J&/7) 742/147 2315/507 0.355
ARJE 6 h FIHLEE (], /&) 16/873 97/2 725 0.018
ARATHER I (d, %) 3.09+2.69 3.42+2.98 0.002
ARIGIEBERTE] (d, % +s) 5.90+3.52 4.96+2.32 <0.001
ARETESEIKIH (min, %) 390.71+169.53 393.03+165.14 0.720
FAREE] (min, 7 5) 91.04+24.73 88.57+23.96 <0.001
ARl D-ZRIK (ng/ml, 7=s) 1.04+1.87 0.83+1.74 0.006
ARJFHE1dD-" A (ug/ml, x+s) 12.09+8.89 12.81+8.51 0.225
ARATEEMAEIEENE (%, %) 115.97+21.37 119.51+23.24 <0.001
ARJF MBEE (mmol/L, % +s) 1.21x0.22 1.1740.21 <0.001
ARJGIREANBFLGE (Ffl, 7+s) 78.19+62.21 67.23+61.10 <0.001
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