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Abstract

Objective: To explore the risk factors related to DVT after TKA in patients with diabetes. Methods:
Selecting cases of diabetic patients undergoing TKA and divide them into two groups based on
whether they developed lower extremity DVT: the DVT group (34 cases) and the non-DVT group (66
cases). Collecting general clinical data from both groups, using SPSS26.0 software, and employing
univariate analysis and multivariate Logistic regression analysis to identify the risk factors for DVT.
Constructing ROC curves to analyze the sensitivity and specificity of different indicators in both groups,
and determining the value of individual and combined indicator testing for predicting lower ex-
tremity DVT in diabetic patients after TKA. Results: Single-factor analysis results show that the DVT
group exhibited significant differences compared to the non-DVT group in terms of BMI, operation
time, tourniquet pressure, preoperative CRP, fibrinogen levels, and postoperative NEUT % levels (P
< 0.05). Multivariate Logistic regression analysis indicates that the DVT group had higher levels of
BMI (OR=5.119,P =0.011), operation time (OR =7.632, P = 0.007), tourniquet pressure (OR = 5.456,
P = 0.047), preoperative CRP (OR = 1.112, P = 0.020), fibrinogen (OR = 3.147, P = 0.005), and post-
operative NEUT % (OR = 1.139, P = 0.015) compared to the non-DVT group, which are risk factors
for lower limb DVT after TKA in diabetic patients. ROC analysis shows that the combined detection
of BMI, operation time, tourniquet pressure, preoperative CRP, fibrinogen, and postoperative NEUT %
levels has a high predictive value for lower limb DVT after TKA in diabetic patients, with an AUC of
0.898, sensitivity of 91.2%, and specificity of 85.3% (P < 0.05). Conclusion: BMI, operation time,
tourniquet pressure, preoperative CRP, fibrinogen, and elevated postoperative NEUT % levels are
potential risk factors for lower limb DVT in diabetic patients undergoing TKA, with certain predic-
tive value. The combined predictive value is even higher. The results of this study provide a refer-
ence for the assessment and prevention of lower limb DVT in diabetic patients after TKA.
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4= 55T B R (Total Knee Arthroplasty, TKA) A& — R T AR DB I 5 596 242 1) 5 5 T (0 35 i 1 i
Uig R MR R, FFEAHERAE S W TR O KAFRIREM B RN TR, DLE
WRICAT LW 10 . SR FRPIM IR R T DhRE I AR IR T F B [1]. T RIRFAK A2 (DVT, Deep Vein
Thrombosis) & MR TE T BRIk - 5 e 4l , 18 BRI B 28 SR SR B AR Ak 1 — B, 5 LT 2R
KA BB EBE, CEINATAES] R B e ZE[2]. DVT 18 TKA RJEH W EE, ©fF KESIH
RIIBHFL, @k 2 HETh oSOk, LT3 A STHIRIR T B PR &3 TKA RGN DVT KA fa e A
2. B, AR B R R R B E RS T DVT R A A TE R Gl I 25, DS o I8 A o JR s
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2. EREHE
2.1. HARM®R

IEHY 2020 4 1 H~2023 4 1 H T 2B RE R 5 — Bt @ B2 B B RHRE PR 88 AT A 1T B 4R St
120 fi. ARABAARAERIHERRbRAE, HEBR 20 BART & KL, H&YIN 100 . 16K TKA R T
IRERI P EE R k. IEERIK. REER K. WURIERIK 5 BB, $%E8H TKA RGEXCRBIME SR~ E L
DVT 4y i & DVT BB F 4 (DVT 4) 34 HilFIK &4 DVT [ EE 4 (n-DVT 41) 66 #i.

2.2. EBERE

NNPRIE: 1) BRISHEIRPEE, MRS 2) A BRI A RS L4 BL R 3)
BAEEARTAAR G R R TR PR a2 AR, 4) RATRMEATURZ, K5 1 RIHREH]
& 1 R Pkt

HEERARAE: 1) UM OGTT B 2) A IRE KA 2, RATCA DVT #; 3) KR 6T
ULtk RRPDPEEGUMAEZSE, HARR 7 KRARELH; 4) SRR LA SR TUR A .

2.3. EIRHpAbEE

BE NG EEAEMER AR BLThEe. Myl. C NMEH. JREM. LB A XUCF
JRE A RS L OB RUR A IEMIAL A 2 MRI BE CT =4E B A AHCK A . SR IR s + 48
Ja MUBEEESE 3 R, ARuTHARAZE <8 mmol/L, %5 <10 mmol/L, #SHEALEEE N MEli2,
VHEE LR 7 R E L BRI, TR OO L BEAE TR el HZ SRR R SR ), &
FHEAME DAIEVER] . FR . B, RE RS F R o . VPRSI W), IR
B W RasE e e R I, AR AR O MUV B BRI T IR RGOS, TR
o AJFHAT RIS AILARE, I IUE RS 7RGk, T R s kA . W2
AL SRS DR . RJEBREKHIHGERRES), RJEH— RE XN g KA Az
J DABR B A A2 [ E A ERRAL B . RJE 1~2 RN SN R B Ak A, A& 4gs Rits DVT &
HazERETUERT %, R, Oy IR, s S REEBT SRR AT . KA
ATH RS, JFRE SIS DU SR, 18 24~48 /NI Rk ER

24. 53

2.4.1. PIRIUEE

I = B FEL 7005 [ R Got R AT PEANE SR, B R R SRR BMI DL ROR AR TR S A SR At
(RIS ROV O &S B TR A QAR A, SRR . RS SIME. . 2SR I
Myt RATAR G PRI E 20t /T4, ke 4ife. PT. APTT. TT. FDP. FIB. AT. D-D ¥
&, CRP /K%,

2.4.2. Gt

K SPSS 26.0 A X HHEHEAT et o . Sexdt BE S RATASS ESR. MR 40M & 43 Ee . ifii/h
BRHE BEMThRESEEAE AT IES R, A ESOMNARMHX £s FoR, ATMIEEA t185.
TR R, MRS TH L. T REEM T RS E R, RAZHEER
Logistic [F1J= 4> Hr 52 mbE R 5% TKA RJG A FB DVT HIMR G ER, 2l ROC #hZk, a#ri
SR FFE bR BURE SR v, B S AR RS BRI B I A A RS R R TKA RJE T DVT (1)
M. P<0.05 KW\ EFBEGEER L.
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1) DVT 481 n-DVT 4% 1) DVT 34 £(34%), n-DVT 66 {5(66%). Fof 9 2H £ 3 1 bR Ko dis A 56 %
PHATMOLEAR t RS, Wik 1 s, SFabsRNIERS 240, H DVT 418 AT FIB (3.39 £ 0.78).
ARl CRP(7.13+1.15). ARJ5 NEUT % (82.96 +5.55) VS n-DVT & AHi FIB (3.07 £0.61). ARHj CRP (3.10
+1.25). AJ5 NEUT % (79.93 + 7.29), &R E/R&H PEL/NT 0.05, B HLHE AAEREESR.
PR B EAEFRS . RAT ESR. AR ML /MR 0557 TH 22 F 4 G it 2% 5 L(P > 0.05).

Table 1. Basic information t-test

F 1 BEAER AR

DVT 41 n-DVT 41 :
(34 51) (66 1)

ERE(D) 67.26 +8.11 65.55 + 7.28 0.285
AHi ESR 18.85 + 13.00 22.83 +17.50 0.245
AT NEUT % 60.21 + 8.15 60.56 + 8.68 0.846
P N 111 RAN TR 7 214.85 + 67.32 232.27 +64.38 0.210
AT PT 10.47 £3.29 10.46 +1.98 0.987
AHi APTT 26.84 +11.82 28.46 + 27.84 0.747
AHi FDP 2434252 2.20£2.18 0.635
A AT FIB 3.39+0.78 3.07 £0.61 0.039
Al D-Z A 1.55+2.42 1.13+1.31 0.259
AJ5 NEUT % 82.96 + 5.55 79.93 £7.29 0.036
RS M HEL 194.74 + 48.43 211.29 +58.42 0.159
A CRP 7.13+1.15 3.10+1.25 0.013

2) 1EE—B M, X PSSR AT BT, SRR TR ER (2 A5 X B AT Gt Ak
H, WAk 2. WA ATEA EmE UL A i, MHl. RE5I0a. b 7 ks B 25 P>
0.05), TfE BMI. 1145 & J7 . F- AT E) 75 HA77E 535 2 5% (P < 0.05).

Table 2. Clinical data chi-square test

2. ImREE 1058

DVT 4

n-DVT 4

(34 f3) (66 1) o P
gy X3 AE9 2E9 w0 ows
EoBED 2EY e om
it %ﬁ 268 ((1872. S) 579 ((180? g;) 0.984 0.321
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AR [8] (min) ;gg o 82:% > ggg 10.042 0.002
) _gl_jf 268((187?$) B gég; 1.485 0.223

1E 145 3 (mmHg) ;?8 277((27%% gg Egi:gg 5.953 0.015
R 51 F (ML) ;gg 295(&2763;2) 4213 Egg:g 1.647 0.199
AL 1 456 17 (min) ;28 %i Eg?:g; gg gs:‘gg 0.163 0.687

3) LA BMI. FARMFA], 1k & . ARFT CRP. AHT FIB. AR5 NEUT %/KFRHHZ R, LR
B TKARGEERE T DVT ARZEEO= &, 1= &), #4172 HE K Logistic [F1H 041, 4558 ER
BMI (OR =5.119, P =0.011). F AR [#(OR =7.632, P =0.007). 115 & /7(OR = 5.456, P = 0.047). AHl
CRP (OR =1.112, P = 0.020). AR FIB (OR = 3.147, P = 0.005). A& NEUT % (OR = 1.139, P = 0.015)/&
B PRI B3 TKA RJG R DVT BIfafe R 2 (4 3).

Table 3. Multivariate logistic regression analysis
5% 3. %X logistic BV

95% ClI

N ERESEN EVEES bR Wald y2 P OR
THR R
BMI 1.633 0.643 6.451 0.011 5.119 1.452 18.049
F AR [A] 2.032 0.758 7.195 0.007 7.632 1.729 33.696
1B R 77 1.697 0.854 3.948 0.047 5.456 1.023 29.086
AHI CRP 0.106 0.046 5.380 0.020 1.112 1.017 1.216
A FIB 1.147 0.412 7.746 0.005 3.147 1.404 7.058
AJ& NEUT % 0.130 0.053 5.906 0.015 1.139 1.025 1.264

v AT BMI (kg/m?) <23.9=0, >23.9=1; FARK[A(min) <120=0, >120=1; 1kl % JI(mmHg) < 250 =
0, >250=1.

4) @2 ROC #h4:7# BMIL RET CRP. FARMS[E . 1EMA & /7. ARHT FIB. ARJ5 NEUT %7K
R BEA TERRAT R TR i TKA ARJE T DVT B2 IiRhe, © 1 i) ROC #iZk SR i) &5
Ao BRI 52 A5 A 00 P R P55 R e 57

5) ARSI A R ARSI ) ROC 20T s (2 4), BMILL R T CRP. TR 8]« 1145 K /7« AR FIB.
A JG NEUT %7K A Fi TKA A J5 & T DVT ) AUC 4354 0.662. 0.630. 0.623. 0.621. 0.686.
0.662, RELZ /59 79.4%. 41.2%. 88.2%. 38.2%. 85.3%. 70.6%, 45 F /> 9 53.0%. 84.8%. 36.4%.
78.8%-. 57.6%-. 59.1%. HXAHMI AUC /y 0.898, RELE N 91.2%, %55+ A 85.3% (P <0.05), HLAH:
DUFTEIAN 552 Fp A 5
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Figure 1. ROC curve of single and combined detection methods for predicting postoperative lower
limb DVT in diabetic patients undergoing total knee arthroplasty
Bl 1 I RSN ERREE EBXTERARGH L T DVT B9 ROC #hZkE

Table 4. ROC analysis of single and combined detection methods

4. BN REXSMEY ROC 5314

95% ClI
Ei=ga AUC Il FHE REEZ% R 5 % P
TR IR
BMI 0.662 0.500 79.4 53.0 0.008 0.552 0.772
N 0.630 0.500 41.2 84.8 0.034 0.510 0.750
1k L4 A 0.623 0.500 88.2 36.4 0.045 0.512 0.734
AHi CRP 0.621 5.700 38.2 78.8 0.047 0.499 0.744
AHi FIB 0.686 3.030 85.3 57.6 0.002 0.577 0.796
AKJE NEUT % 0.662 81.750 70.6 59.1 0.008 0.551 0.773
B SEE =y 0.898 91.2 85.3 0.000 0.837 0.960
4. g

TKA{EIGTT ™ R R RN EEF B, HPARRI RS BE EERERNSGE R 2 %
E. R, TKA ARJEIHRAETI R — A5 R EALK A §FFERR, TKA RJG I RAE AR L)
N 1%~15%, A WHIIF SO O RRIERGL . IR IKIAR IR, Ak 2 (RAARASN . SR EAE LK Rk
PIRSE[3]o DVT AEVRHFIK P MLIBEE S BOr e, & F bk AR A 208 (1 — Bl S LT T B IR Ak
ANOKRABER M /NBEHERS b BREIKSE, (HARTTREACZEAE LI 5 S B HEVR R BRI [Tk B bk A
[4]. DVT BAERIFA SRR, FEAF RSB IER, 2 AR AR AR Al A7 B v, B ML
VW BENG RS, FHIEMZK, 2™ EAI IR RAE. B, HAEET,
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W7 KB, DM H# TKA AJ5 DVT KAEREIE DM Bt 1.5~2.3 1%, PE K&G#EE 1.8 £4[5)
[6] B8 IRIGEE ARG DVT JRUR 2 35 1 i 10 S DR 5 F B A B SR 25 DDA O, = 200 S I A8 oy R A If
WEREIRAS . MFAEh 1% 5 DL A FFRE S NN [7] [8]. MEREHEE TKA KRJEH A5 MBI RAE, Wi
GL RN M AR AR FE S FF T - Guan 25 A [9] BRIF 7 il BE 2 A7 KRG (R 35, BMI 8 2 4H A /5 e ik A T A XL
A2 BMIIER A 2.24 f5, #t—22)G, HE(25.01~27 kg/m?). AEFE27.01~30 kg/m?) A BE 14 AR
(>30 kg/m?) B3 1) DVT MU 73 lliA IE 21 7.04 f%. 4.8 55401 9.6 5.

ZOE RN, FARR A EK B30 DVT KA, ML &2 R R EAEH . —DUdEE % 2005
FEE 2011 FUESHREEREZEYRIEF RN 1,432,855 42 35 1R 4T Bon F AR FRE2 ] 5
DVT ZIa(AHCIE BB, 5P MM TR, #2RKFARMEE KL VIE 1)LEFHY
oy 1.27 £5[10]. S —TF TR, FARBAAEEK 1/, DVT X ERE B, FRIE 100 7
PRECE I [R5 R A DVT (RIS IEA S, 76 100 2%b s, &N 7 2%, DVT M2 ETF 5%
[11]e TR A GE KRR 50 )92 AR S L ki, JORE I 2L R IR 7« gk L it SR T ) e ke
W o Lk IS S R B 8] 5 A ) B8, FL A o 453 4% R P VA S A LB RT e B R) 384 T URS: [12] 0 1k
I 38 3 ) BT T RS BK A, 2 e TR X &, RBF R 8t, ([ TRmeE . R
GUPAlT R Bk e d%, IR Sk AR, $Rm TR, B AR B /KYE, B e /KR [ & 2
Fo IR RS ARG, KA B B 1 N, R 15 /N, [RIBECR 10~15 3Bl E T
HEMH, SRHKAER 3 o k1w & 7y I 250~300 mmHg, T /i 300~400 mmHg, JLE Y
i <200mmHg, R <250 mmHg. —SEAMRHE A SO ITE B A S 1k s AR 4, K
F TKA WIE) 78 5% R e B i AR TE R . Sun 25 A [131A AN IE A 78 SIS E X E
PR AR AL D B PR R AE . KBRS BEZR . DA S i (R OGS TR - BT A8 2 o Ishii &8 A [14] 2R B AR Wi 4
JEShAS AR, TR & 1 0 300~350 mmHg,  PAA> IR E .

RAEFEARTE DVT HIER R —AZHE R, ZHUHIRIERE, wTREES R0 ML Py K & i RS 50
SRR AEEH . CRP AMYE DVT I SGENREY), BRSSO i . Kunutsor 55 A[15]
P CRP Fh5 DVT MBI INA ¢, W R RIERM . AR DhRERISER 2R, CRP 546 FH4E i & &A1
B PRI B e S B i BERAS 2 7] (1) 52 2 A0 TR F AT Re W [ 00 R B DVT AR . FIB /K1 sl Re
AJE TRk AL i 2 AR I FR B VA OC, & FIB AT ARl I g RIS A T B, T AR HRAE wT N = S
N, MGG FIB ¥ ACH AR, nIuSE L 7, I myEstE, 25 DVT BRI FE[16]. +
PEREAH M A SERE IRSLIIAZ A T, SR I W0 MU P9 R 4B . (R BRI/ MR 4, 1E DVT &
B R A SRR I [17]o A VRN B L ) 535 T R 0L R, 1T e S R4 A T4 5 R 3B ARSI
T R P 20 B R T P Ok 4 B AR B B (Neutrophil Extracellular Traps, NETs), H DNA. 4185 (A F1 ik 2
LRI MOIRGE R, B2 5 e s[18].

AW FAELELL IR 1) BESRIG A S i O ME PRI fER R 2, XATfeS DVT BIRAAFAERER,
RSN T VR A% DT 2% 2R AT R AT e 2 v 0 AT A B 7 R P XU BRI 2 PR SR s 2) AN [ 1% B B = A% DVT
MW AE T REAFEE S, AR B Z X AR B 45 R BT R IR, il anife K 67 5 5%,

Z VRGN IR 2 SR ST A5 R AT AT LM S, AMNRIREARIR D, FRELRFEAZ 7 W S
FA A SO R0 45 T TR

5. &g

zi BT, ARFiE R R M 2 H R g B EoR BMILL FARE A, i & /7. RET CRP. FIB.
R J5 NEUT %7K 35 52 0 FRG B2 TKA AR J5 P DVT (G EZ . ROC HiZ i 8x, BMI. FARR
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N

117 K 73+ RAT CRP. FIB. AJG NEUT Y%rK-FHc& Rl S JR % 5 TKA RJG N DVT 119

AUC 4 0.898, RHEUEN 91.2%, it 85.3%, i T2 Fabn S i, R 7 2 5 % Fia by B Fa il
BRI, RIIEIEIRNT TKA JEIER NI DVT B EA —E B E, (HNFBE TR aeE &, /BN
HRHEA, SRR EEAT TKA TR, BOZAFPFL 5 RRT ARG &4 DVT fsfalilR, BUER
AT XU B A B DVT, IR RRIPUIAEIR ST T %, FEREE ARSE DVT JLE, [k U 4 28 4
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