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Abstract

Objective: This study aims to explore the risk factors for DVT after UKA. Method: This was a retro-
spective study that included patients who underwent UKA at our hospital from January 2023 to May
2024. Data collection included patients’ demographic characteristics, perioperative examinations,
imaging data, operative time, tourniquet time, blood loss, and vascular ultrasound findings. Uni-
variate analysis was initially conducted to identify potential risk factors based on differences be-
tween groups. Significant differences were included in multivariate Logistic regression analysis to
determine the independent risk factors for DVT after UKA. A P-value < 0.05 was considered statis-
tically significant. Results: A total of 174 patients were included in this study, with 32 in the DVT
group and 142 in the non-DVT group. Univariate analysis showed significant differences between
the two groups in eight factors: age, operative time, blood loss, tourniquet time, postoperative day
1 D-dimer levels, hypertension, anesthesia type, and X-ray grading (P < 0.05). Multivariate Logistic
regression further identified age (P = 0.011, OR = 1.127), tourniquet time (P = 0.047, OR = 1.060),
postoperative day 1 D-dimer levels (P < 0.001, OR = 1.971), and lower limb X-ray grading (Grade 4)
(P = 0.018, OR = 4.527) as independent risk factors for DVT after UKA. Conclusion: The results of
this study indicated that age, tourniquet time, postoperative day 1 D-dimer levels, and lower limb
X-ray grading (Grade 4) are independent risk factors for DVT after UKA. Surgeons should identify
these risk factors in advance and take preventive measures early to reduce the incidence of periop-
erative adverse events, accelerate patient recovery, and improve patient outcomes.
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[ 915 % (Knee Osteoarthritis, KOA)/E A i WHGRIT MR —, HII KM H3hFEG LA
Wag T2 RE 3 1 L AR TR P AR T PR E R, T ORI KOA &, A 0C1T B R (Total Knee Arthro-
plasty, TKA)—E DR N BB BT 7 %[ 1] T K2 8 KOA W46 48 3 22 Jy PR T <5 /i Y
i, 1954 4, McIntosh 1 Hunter B {42t HEIF e T HBRIER OC 15 B #: R (Unicompartmental Knee Arthroplasty,
UKA) [2]. 5 TKA #tt, UKA fUATHREI =M ER, BAFARGG/AN . FARMERE., Hifnd ek
SRS IEHESR, BE# PRI E (Enhanced Recovery After Surgery, ERAS)FE & AW HE ™ R A1 F AR EFAR
PIARWT A, UKA FIR BRI 7Z . &0t 70 REFIK RS GRS E, UKA FRT7RERCME 2200
3],

i K A2 il (Deep Venous Thrombosis, DVT)& 55 B e AR K & $1 A B AR 18] % W
(I RIEZ —, —RBEA K B 5 6 5%, UKA RJG DVT IIRAER KA N 0.5%, BELT TKA K
2.2%[4], AT EFRIER TAEH, UKA RJG DVT BIR AR T 0.5%, XRS5 ARG RERHZ. 24
B M PAVEZE . BN IDRE N 2R G . DVT HIRAEAME 218 hn g E G A m =y 9,
I HAE ke ZE ) S R &R, I8 E 1R BRI HETORA TS A R A R AR 2R [5]. R, 1l
IRICAE, T2 PO B 85, RJFHMHERKI DVT MPifsit. wiamm T TSR
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BT PR AE, BARRO TR it E T 85 DVT BUSRITAL, DUSEELMEARBI IR (6]
AHFFE AT UKA RJ5A4E DVT BISERRIER, JUARIG DVT RS FI S ks v B 42 1 i 1) i) 72 32
BERLEARHE, T FEARE AR IIA R BRI, (Lt BE PRE R R

2. MR 57

AT B B4 T 2023 4 1 H & 2024 4F 5 H R KOA 17 & i i LR 352 UKA 697 I G
MR R, %W Ol 7 B i LB BE PR A0 B R A otttk A B T A E .

IINARHE: 1) WIREEZ NI UKA; 2) BOIEARTAR: 3) FBKTET 50 2 4) A FRIMEZE
AR E 2SS DVT.

HeBRbRUE: 1) RETCHIZEE DVT #; 2) 4MIl UKA; 3) BIEFR; 4) REITXUIE A UKA; 5)
B EEGR, —BORIZE AN 2 FARE; 6) INIKTERIA LR .

2.1. —RR PR

KREFFILGIN 174 ZEFH . WFKBH PN OGIARE, @35 MR, FR. B0, ERRK. 4
Jiif54(Body Mass Index, BMI); R4 &HE ARG N2 S HEE AR, 228 DVT (R J5 K4 DVT)LL AR
DVT 4 (RJGAR KA DVT). DVT [HBFSHIFRAEL T T BB K AN R R 3k e 4 FR e 5 AN B 3 40 T
o, MU RE N LIRS R, 238 8 S SR B bk e e A 7e [ 7] o

22. ARFAZE

2.2.1. REDNESR

i B ABL R e AR TS 2, AR ME M. FohEe. EIhee. BmIhas. OB OIEEE. T
GO IEMIALF, BEE CT 5. Frfi BEARATEZ I NS EE, Hibk DVT. HRts EHENTFR
W7 o X T ARET A I A RHEOR I 6] R AR B GRiLE . BB PRR ), MR E S G T 7 &5 BAT
FARIEST -
2.2.2. Reh#{E

T FARBEF— 2R IR EATET R, BAACRHERE LINK A& A7 EE T 6 ek, Rii
F MR BEAR RS SR 1L s . VIFFRT R IR 78, E7%E N 350 mmHg. S 56T 2 EAATT 1k 1l
iy, Sl TR AT 90 4Bl

2.2.3. RERTT

i BEARGERE - REEMEMR. FIhEE. FIhee. B S =iHEis. w7 LA TR, 1k
PEESPREIRTT « TBH DVT J7 i, BERGH —RIFHERES ], RN FESERBST, SiiEE s
HFRIGs), B B B2 Py 7%, WP B oy O RFMR D IEE AR G 28 K. frfi &
BEARJGEE 3 R ULJ G HT S — R E RS2 N A 75 DLEAl DVT 15 t.

2.3. BB

1) iR EERIREEL R, QA HERNGEILE. PR w0 RO EE. & HEf
B IR, B F5. &), AEA. U KRR D-ZRE. ORISR . MR E A AL
HRGTT IR v 64T Kellgren-Lawrence (K-L)7r&%: 0 2. 1EH; 1 % REHBRIER, WTH/NEEIER
2 % AIBERAT I BRAR A PR R R B 3 G ORATMIBR B B AR PR R S B B G 4 P T R PR 2
WA, A KR T B8],
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2) ARHEFETF AR ] A A R 5 A i A 1) SRR 7 3 DA % 5 [ RR IR 22 ) 5 2> (American
Society of Anesthesiologists, ASA)7>%

3) WSEAJG S — RAYEEMFEPR, ELFEHE ML 5 (5] (Prothrombin Time, PT)~ i 4350 70 % I i B 1)
(Activated Partial Thromboplastin Time , APTT). [ FrtzifE{t L {E (International Normalized Ratio, INR). Ifl
AR RIEAREE 3 KU BEHT 1 KA B R g R S K AE DVT.

2.2. Gt AE

P Gt o ik A SPSS (AR 27.0.1, IBMYBFEAT . THE BRI RS At i /s DF 1 +
PRAEZE TR N + SD)o THECF R A BB 4 L AT R . 1 S X AL IR e it 25 B R T B R K oy
Br, HEBURME I MSLAEA K50, THEBTRME 2 k. R Gt e U, I
Z [N % Logistic [F1JA#i ¢ UKA RJ5 DVT MO fER R ZR . i Gt Ll P <0.05 YNHE ST ERE X

3. &R

HH 174 L EFNNATE, K DVT A 324, dEDVT 4 142 4, DVT KAEREL 20.11%. HHF
SRS (50~88) %, “F351(67.03 £7.20) %, Hrp B4k 54 £(31.00%), Lt 120 44(69.00%), 241 93 £11(53.40%),
A1 81 1(46.60%), BMI {H(19.03~37.11) kg/m?, “F-34J(26.78 +3.85) kg/m?, fE:ReifK(5~18)H, *F-3(8.48
£2.43)H. BHEAIFEMPIFHHI T EIME 42 51(24.10%), HEERIFE 90 F1(51.70%), ARSIk FEE
OISR 76 151(43.70%) . R RSN EN, WAHBFEFR . FARMME, KifiE., Efare [, REHE—
K D-RMAAKE. EH s BRI 2% TR X RIEiX 8 Metr B 5% % 7 (P<0.05), HA4eEK
PHEE R WHEZ R 1. £2). X X 2k K-L P03 EHRME, DNTET 3 ZRERN 0, 4 2R
H9 1o FEHIME S o 5 HoAl 7 2 7 debs — RPN Z & Logistic [FIH 50 #. 45 REIR, Fd(P
=0.011, OR = 1.127). 1EILAFH[E(P = 0.047, OR = 1.060). RJ5%—K D- ~EAK/KF(P < 0.001, OR =
1.971). N X iP5 4 %) (P =0.018, OR = 4.527)/& UKA AR J5 DVT KR GEREELE 3).

Table 1. Univariate analysis of measurement data between the two groups

F 1. RARERXITEENNERZNN

DVT 4(n=32) JE DVT A(n=142) P1H
FW(D) 72.59 £6.51 65.77 £ 6.76 <0.001
BMI (kg/m?) 27.10 £4.17 26.70 £3.79 0.599
{E BT A (OR) 9.00 +2.42 8.37+£2.42 0.182
BN TR (mmol/L) 141.13 £2.47 140.87 £2.08 0.532
HI B KR JE (mmol/L) 4.04 +0.40 3.92£0.34 0.106
5 55 T JE (mmol/L) 2244038 2.30 +0.09 0.143
TR (mmol/L) 106.83 +2.72 108.19 +2.82 0.240
1 fR 2 & (mmol/L) 6.38 + 1.58 6.04 + 1.41 0.238
WLEF(umol/L) 68.40 +20.35 61.03 +12.82 0.057
H & H(g/dL) 39.71+£2.71 39.29 +3.01 0.470
MELE A (g/L) 127.88 +15.52 131.75 £ 13.97 0.166
H 4T £ (x10'2/L) 570 £1.37 5.88+1.39 0.523
PRI B T (< 1012/L) 3.32+1.23 3.18+1.10 0.503
LA T (x10'2/L) 430+0.7 438 £0.46 0.397
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IR T 4(<10'2/1) 218.16 + 62.27 223.53 +42.82 0.645
AHT D-— 54 (mg/L) 0.45+0.24 0.38 +£0.31 0.203
TR [A) (534 108.91 + 13.06 88.86 + 18.78 <0.001
2 11l £ (ml) 120.63 £27.32 97.25 +20.77 <0.001
L L B[R] (53 70.78 £ 12.45 56.50 + 17.55 <0.001
RIEH—RIMAEA(L) 108.75 £ 14.00 114.27 + 16.83 0.087
RJG 5 —K D-— Bk (mg/L) 1.73 +1.87 0.75+0.84 0.006
RIGEH—K PT () 11.26 £0.91 11.56 +0.88 0.085
RJGZHE—K APTT () 27.93 £4.01 29.08 + 4.64 0.197
AREZHE—KINR 0.94 + 0.60 0.94 +0.53 0.565
Table 2. Univariate analysis of counting data between the two groups
2. FABEEXTHERNEERS N
DVT #(n=32) 4 DVT 4(n=142) P 18
A 0.725
e 18 75
H 14 67
P51 0.694
e 23 97
% 9 45
&I LT 18 24 <0.001
& HHE R 19 71 0.338
IO 13 63 0.700
JERIE Ty 2 0.002
AU E A B PRI 13 23
HREAE DAY BRI 19 119
ASA 54 0.321
I 0 1
i} 3 1
1) 25 121
v 4 6
FEL A A% 1, 4 8 0.166
D fER 0.368
T 6 18
1% 26 124
N X &Py <0.001
1 0 3
2 2 39
3 9 68
4 21 32
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Table 3. Multivariate logistic regression analysis of risk factors for DVT after UKA
< 3. UKA R/ DVT X 4£ W% EH Logistic [E])3

b SE Wald OR 95%CI P1E

G 0.120 0.047 6.425 1.127 (1.027, 1.236) 0.011

TR ] 0.017 0.026 0.445 1.017 (0.967, 1.069) 0.505

R A 0.021 0.011 3.467 1.021 (0.999, 1.044) 0.063

Ak i A B ] 0.058 0.029 3.939 1.060 (1.001, 1.122) 0.047
RJG D-"Fk 0.678 0.193 12.350 1.971 (1.350, 2.877) <0.001
&I m i 0.798 0.649 1.510 2.221 (0.622, 7.928) 0.219
R 7 (22K 1.203 0.658 3.338 3.330 (0.916, 12.102) 0.068
T X Z1F5r (4 ) 1.510 0.638 5.598 4.527 (1.295, 15.824) 0.018

4. g

ARG AT B, DVT (R4 St . RS D- 5k, by i bR R X 28 K-L W4
KEHEA . T DVT FIEEL RT3 5 LB« T P g 45 95 % Ak o 33 P
WX =R EEB YA, B Virchow MASTEH = E[5]. BRubbASh, Ml 4R T ik P42, B
— P 7 A R 4R I ph R 1 R 1 P 25 B2 B9 UKA RS DVT (9% IWEH. B UKA A5 DVT
X ARUE B AR 24, BRIREARA REMM R AEREEEZEN, BT AR E B H N TR E
TR, R BE T, R G, EAKTE T RGBT Y.

4.1. FHRRABRE

AR EI, DVT AEEHTHEREESTIEDVT 4, Fi#dE UKA KRG DVT ML GRS R &
Z—o YuSEANOEMATB i th, &HCTERARE, F#KT 70 2 LU BMI > 28 kg/m? #2&AK
Ji KA DVT BB fE R K 2 (OR = 4.406, 95%CI: 1.744~6.134; OR = 2.275, 95%CI: 1.181~4.531), f=jid &
T I R AR R B A %, T BCER KO D RE R, IS N B AL R AR AR A, IR A
b, PR DVT B A AU S 25 4 iy o

BIRAR FLEE R BoR AL B BMI A W& 25, (BERERT Dol 2 Mg ie g in DVT B,
ELFE P HUME N R O REDh e TR, (RIS 3 5 R 00 i 0 ROkE T 0E VR PRI R 48, S ECR
BIM/MMRESE, TR mERAS[10]. BRILLASL, IEREE 2 5om— e R i G, &GRS
W ZZ G, AR sZm B (R MR, i BN T R I ENARRT EI[11]. MR A AR BMI>
30 kg/m? VE NI &, (HEEEHSEFFRKT A E, BMI AT 25~30 kg/m? (8 E A BEZHTE N, —1
li] 58 {E AT BECVAHE A VRl BMI X DVT [s2m[12]. K2 AN[I3FEMATRIWE R fa i, % T BMI>24
kg/m? (RS, H DVT MR A AR 23810 49.30%, PRI 38 @ U0k BMI /A —ANE AR & 3T 04T,
DUEE AERF L PPAl HO6 DVT RUSZM . DR Ty IR 3, R BERIUE AR 1) DVT 5 46 it
4.2. D-— Bk

D- AR R A BR AT Y B I B AR (0 B T SR ), KT B AR AR S s AR T s AR et Rtk
B2 ST I R LA P K2 W S5 [ 14]. ABFFEd, DVT 4L ARG 5 — R D- - RAARKF2
N 1.73+£1.87mg/L, S53EDVT HAEEZES. Jang FEAN[15]WHFF R, D-—FMAKF KT 0.50 mg/L
5 DVT MIREFRIEM I, 2, Qiao 25 A[16]7E—TURFEA K B BPERT 57T KB, 24 D-ZRMAKF >
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1.0 mg/L i, HFEAM DVT H1E 4RSS E=IL 24.81%.

IR D-RAE HIR @ U, (HR R RIS, HOK PRI EIE TR S8 . SR RE K,
R AN AT 238 AR O T AT DVT s Wr, A4 /R B S AR A, & WA A4S N i i s,
TR A IR R CTA [17]. o, R E f 1R R AU i v, (AR NS 2,
B A MM ARZE . RGP Ol ik N, HEPrmAREg, BIEsE s, gk 7 fsim
SR . SR, IR D-RAKE I PGE T m A AR BT R DVT 1Al ek

SR AR, BEEER K, D- AWM IER BE S 2 THE, 88 /H <0.50 mg/L 1EAN
Il FE 2 ik — D BRI AR 7 M o Sartori 25 A [18]7E —IUATHE M 5250 4 T — FhAF R IE RIS, FFIESE 1%
TEHE RENE A BHERR DVT ImTRett, Kmgi > 53 28 /5 R B A2, AT 1548 R 9T 555 . De Pooter 55
N9 FeiE— D3R8, X FERXT 50 % DL B R R SR AR m e A, LM e ik
99%.

N7 ERFUII DVT B H A ML 48 bR, 5B 58 A [20]EEEL T UKA RJ5 KA DVT EE AT 5 AR
S R 2 B AR B . 2T 4 B 1 R BN RNA-374a-5p (miR-374a-5p) /K FHIZAL & B, EiR4EhR A
SRR T ARG DVT HITRIEA B IFRCHE . miR-374a-5p T 6] A4/ 2-10 N SH1E S 1458
P, N P B A A PR, AT R R SE, 25 DVT KA. Tang S5 A [21 ]9 72 A FEHE Y, miR-
374a-5p (£ RIS Wi FIG )T PO BiAR S DVT h AF EZEA, HHAKTS D-RIAE R EM%.

43. S§EIEIE

AR b R DO R R R A I o TERROCTT B e, 8 b i AR A AR R
Hifg, SGEFARWE, SfmmRFARIERE. FE, A0S mE R T 5 KRB A, R
5B GG IR 2 [22]. SR, LI R B A ] B ok — R AU IEAE, #lan DVT. B K.
B - BRI LA R V) O @A AR, X9l TR E M2 0. AR SE R LS AR k1
WA SE DVT MIRAEME . Xie 2N [23 0 —HAE 13 WHEFR. 1321 432 E 1 Meta 73 Hr Kk
B, A b R (721 N)ARJE DVT KA 3583 i TR A8 A 1k if s i 38 2% (600 ) (RR =2.30, 95%CI
1.51~3.49, P <0.0001). 1k 1M 7 i 3B 2= %f U WL BB = A 1, [RIR 30T B v ig, 3/ vy af A
JEJ3EK, Bk, M{EHE DVT MTER. thab, b BesE fskin - R gt — 218 S il
EWN R, SR MR SRR, WORLHE RG240 ST A KR K % LA BRRE T8O 4 B Pl A
St DR SORE R T HORE I, 3 — D N R N . B, I PN SR AR T B, AR Bt Sk
SKFEINE 25E, WE TR, TERCEMEIEI[22].

N TR L AR AR A, AN D 2 i e — 2 R 4 1k S (R4S P IR (R] . Cao 858 N[2517EARATT )
W T 6 Akl ik, RIEE T IEm A, U0 A GRS RIS OV A, H
M, FAREARE, HAREDER S R, WAEHES, bR S DVT B4R 2 (A
HIEREMINE26], XATREMBEAR, KFiERRETSRERA R Wik, SEIRmH RS
DVT KA Z 8] )26 & A7) 75 it — Bt 7t .

4.4. X 15 BF AREFE

Kellgren-Lawrence (K-L)7r 2472 G R IFAG KOA = H AR EE T R[27]. AWFFE RS K-L iF4 4
YiJe UKA RJ5 DVT RARMSLERIE . K-L 175 4 BT HRR KOA BENB I B, BB
B EIRATIGTE , S2m AR OCT Jo] FBl I PR IE 5 454, P RE X LA AR B & il . KOA AWt fE, it
SR MBI P AU -6+ IR IEIR - o5 SO0 I /K3 e, 38 i i) s IR A4S 28], R,
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IR B OTT  TEARAEAF AR S R AL S P B AR I S A P, AT [R] A0 b i s FH B R A S A K o BRI
K-L 7R m a5t ARG DVT (R A=A R E .

AREFiH, BT RE S RMEAZ UKA REKAE DVT FIMALfER R R, (2 DVT HFRFARE
] i & T3E DVT 4. FARR A K AT el it 2 MLsgin DVT AR . &5k, FARERF
RS INE R AL, FEORERMER IR WA N SIS PUERE ), KERH |3
BRI S, A I A T i IR, ATB N DVT iR A . eah. TR K, LA
SR M, SBUNA A AR T TR, RIER R E . T3 % A [2917EMAT IR 78
Fath, ST B AR M 202 A R R DVT RAEMIfER N 2R . X AT RE 2 i T 063 I & PR £ 5 30 iR
TS, 7R R R S R DVT RAERI AT ReME . FEIA ML E A 282 FEORE MR E, X EE
T LR B AN M7 IR YT, TS 8 ARG WK, AR R st ], #E—B35n T DVT &4
T RE. FARES AR §E 52 VF 2 HAW R R, AR R 2 HiE0, REMAERSE. FIERK T/EH,
ARETERTFNE NS, TEARTAES, AR RO s, RELE T ARE A, A
DVT HJ R A K

4.5. AR FRYE

ABEFASE LN R 1) AT ORI T, M DL e it S A b B f o teAh, R REXS
R AT AT A ROl o S0t B8 IR 2, R AR NI LA DU %R RO R A e . 2) &
WEFCN A OITTE, FEARRMN AL, ATREXT ARG 2R RE P28 — e, 3) AW AUiE 78
THETRIX DVT A AR, (HARBE— D IR X LR B i i A I SE S DVT 8 B AR T {8

5. &hig

Gr BT, . LA, AJR SR D-ZERAKT. T X 444 40 UKA AJF DVT
RAEMH L SR . IREEIBRIR X SRR, SR AP B O R AY, DA
B, TR AR ] Btk 35 PR ) Ao AR 12 0 — MR A RSB BRI, MA T4 2
R UKA ARJR DVT RS, (RIEG# AN, (REBHARE N, 0 A U

SE
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