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HE. (B PR IS E A RS 1o (macrophage inflammatory protein—1la, MIP-1a) FIEZ il (cortisol, Cor) Ti
DB S5 R B 2T EIRA  (total knee arthroplasty, TKA) J& 4% & TR Ik UL #E (deep vain thrombosis, DVT) B {H. [F7
%] 2019 4F 6 A—2023 4F 6 A TABEAT TKA (8 I3 4 B E 231 I AARTTZE . IKIEAR G A2, $HE 8 DVT 4
HE DVT 2. R 530 K 2R FL A 4 T 4387 DVT RAAE SRR 2 o SR ZIE TAERMEMZE (receiver operating characteris-
tic curve, ROC) 43 IfiL 7% MIP-1a, Cor B JZ B4 Wil TKA J5 DVT fskhE. [£58] 231 filfE & 53 #li2 h DVT, 5
22.9%. DVT £ BMI[(24.0+2.1) kg/m* vs (23.3+2.0) kg/m?, P=0.037]. HHIRIR LI /15, (10/43) vs (14/164), P=0.021], 4= EFREFHLFR
[=FRAERR, (38/15) vs (92/86), P=0.010], MIP-la [(19.7+5.3) pg/mLvs (14.2+5.2) pg/mL, P<0.001] Fl Cor (7K [(305.7+51.5) nmol/L vs
(255.3+44.8) nmol/L, P<0.001] 23 = F4E DVT 41, FIHs#Hri s, BMI (OR=1.818, 95% CI: 1.217~2.718) . HilR¥% (OR=1.980,
95% CI: 1.201~3.263) . 4=k (OR=1.857, 95% CI: 1.336~2.581) . MIP-1a (OR=2.042, 95% CI: 1.498~2.783) . Cor (OR=1.876,
95% CI: 1.264~2.781) JEAJG DVT MfEfFZE . ROC fh& R, IMiE MIP-1a., Cor BEETRIAJS DVT 14 R MU S ih £~ 1 X
(area under curve, AUC) 43524 0.767, 0.778. 0.838. [£5i€ ] ARHETIMLIE MIP-1a, Cor Fhfm&H &R TKA J5 DVT B fa ks F
2, PIEIBA I X R A A s Y T AL RE
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Abstract: [Objective] To evaluate predicting value of macrophage inflammatory protein—1a (MIP—1ca) and cortisol (Cor) for deep vain

thrombosis (DVT) after total knee arthroplasty (TKA) for osteoarthritis. [Methods] A total of 231 patients who underwent TKA for osteoarthri-
tis in our hospital from June 2019 to June 2023 were included in this study. According to whether DVT noted by postoperative ultrasonogra-
phy, the patients were divided into DVT group and non—DVT group. The univariate comparison and logistic regression were conducted to re-
search the related factor. In addition, the efficacy of serum MIP—1a and Cor alone, or in combination to predict DVT after TKA was analyzed
by receiver operating characteristic curve (ROC). [Results] Among 231 patients, 53 (22.9% ) were diagnosed with DVT. The DVT group
proved significantly greater than the non—DVT group in terms of BMI [(24.0+2.1) kg/m® vs (23.3+2.0) kg/m’, P=0.037], diabetes rates [y/n,
(10/43) vs (14/164), P=0.021], general anesthesia ratio [general anesthesia/lumbar anesthesia, (38/15) vs (92/86), P=0.010], MIP-1 alpha
[(19.7+5.3) pg/mL vs (14.2+5.2) pg/mL, P<0.001] and Cor [(305.7+51.5) nmol/L vs (255.3+44.8) nmol/L, P<0.001]. As consequence of re-
gression analysis, the BMI (OR=1.818, 95% CI: 1.217~2.718), diabetes (OR=1.980, 95% CI: 1.201~3.263), general anesthesia (OR=1.857,
95% CI: 1.336~2.581, MIP-1a (OR=2.042, 95% CI: 1.498-2.783), Cor (OR=1.876, 95% CI: 1.264~2.781) were the risk factors for postoper-
ative DVT. ROC curve showed that the area under curve (AUC) of serum MIP-1a, Cor and a combination of them in predicting postoperative
DVT were of 0.767, 0.778 and 0.838, respectively. [Conclusion| Elevated serum MIP-1a and Cor before operation are risk factors for DVT
after TKA for osteoarthritis, and the combined detection of MIP—1a and COR has high predictive efficacy for the occurrence of DVT.
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BT R (osteoarthritis, OA) I R M WAETT
PESCTE, DAOCHTHCH R KAk & vy B A g 2%
FROE, SEWARE. HE. MEME. BUHESEEOCTY, EEUR
TN Z —, HOARRARREE N E L3
BB A LI, SRR E AR (total knee ar-
throplasty, TKA) JE3657 T 8 I RAVA R0,
PG RO . BRI IRE, PREEIE T, H
A5 AT T i O & RE KURS: o TR K M (deep vein
thrombosis, DVT) J& TKA ARJ5% WHIFEIE, K%
159%0~40%, TN Bk . PmsE Rk, g K
FEBEmTE], MBSy 2], ErTRES REite%E, 1ok
Hefi Y. HET, TKA JE46%& DVT M2l EEAH08 T
ARRAT, QTN B | #R ks LR
A, (HEEE SR SN S, ATEEMEHA
AT P, SHR—FhRIE . 25 TEEW
SR SRR TKA 54K DVT (&4, J& 450
R R TR FIME R ITAFR, BORBZ YIRS R
TKA J5 4% DVT B R A S RAE RN VIR R, R
SiE SN2 R/ R AR . IR PAEE S I, A4
gEMAIE R > ¢ BRI AR PES H 1o (macrophage
inflammatory protein— la, MIP- 1) J& — Ft By 5 4% 4f
M. EREANMD . rhPRL A A B T, 25
ZMN I S AR B A R, AT A A AR ) o
AR EE . KBTI (cortisol, Cor) J2—Fi il /R
BT MARIICER , R I TR R AR B B L RE T, 5
AR & AEADG . B H BT ICE T IME MIP-1a B
Cor Xf TKA AR5 4k% DVT BUMMERRFTE, AW
K TS PERT S 7 200 AT by, BB T .

1 #REHE

1.1 A SHEERRE

PARRAE: (1) AP, HES W R2WR
T, AR AU (2) £5G TKA FARTE
1k, FFEFAR .

HebRbRE: (1) B IFE R AATMEE M T g
s (2) BIFESME N oS ;s (3) A IF G
B (4) BIFEL . . BSR4 (5)
1A A YIRS 25 (6) A HAbSZ A I
BRI M AE AN
1.2 —fgeRt

2020 4F 6 H—2023 4F 6 H FABE T TKA BH &
R 231 BIAARDSE . Hrh 5 83 i, % 148
B; 4FEHE 45~76 %, P44 (58.5+8.9) %, AWFITEAR

BelC B G1 bEAHIESE, AT B2 B b
13 FARIE

IREBERRE , BEMENT ARG, WHLIHEE,
. BT IEP ) O EL N MBIOE YT T, K 10~
15 em, WFEEE NOUDIIF M SR FIOC 9 58, R
K o T 2 R BDA DIBR BB, Ric il s
LR . TR E Ak OB s, IRESNENLE
JREEE, VIBRI . AMIE AR BeE RO AR, f
filR BEOKA L VAL TR 2k, P Ao R ) B e e
IR, LA, el . HUOTFAEIRC
A R AbPRER A, AN SN SRR
L MR, B, R RROCTY, IR
U BRI L BARAR . SEECHTIE, WS AL
L4 PSR

DVT #i2hsifE: ARJGZ Aplio 500 £ a7 12
Wi{ ( HZ Toshiba Medical Systems #£z024t) 17F
R 238 B s kA, DVT i2WibsdE: (1) &k
BESAJEEONALIN s (2) bk A P s T [l 7 e 2
Bedbls (3) FIKN RGeS sas R (4) HlkeE
Ao B8 AN RE IR RG

WA B IRIR TR, (345 (1) — &%k 5.
AR . RREFEEL (body mass index, BMI) . WZAH ., K
W, DVT S5 (2) SIFE: B, Mk, &g
iEs (3) ARFIAEIALE, FIAIEITHEC (white blood
cell, WBC) . Iil/IMIITEL (platelet, PLT) . C & H
(C-reactive protein, CRP) . [fil ZI. #£ 1 (hemoglobin,
Hb) . EHEEE (triglycerides, TC), HIM=T§ (triglyc-
erides, TG) , X% FEENEEHAHEEE (low—density lipopro-
tein cholesterol, LDL-C) . =% EERRHER A EIEE (high—
density lipoprotein cholesterol, HDL-C) . MIP-1a. Cor;
(4) FARMKTZOR: K-L 2040, BB, FAREHE]
AR . AR, ARFEA ).
L5 GeitEorik

KM SPSS 23.0 BAFAEA TG b IHETOREER
A [n ()], AR % ATEIES
THEERLL & £5 RO, A0 HCBCR TSI FEA ¢ K5
B DUEM I YRS, HABBOR Dy A 722 #47 o0
ZHREZEIAH . 2l 52008 TARRRE 2
(receiver operating characteristic curve, ROC) 43 #T Ifil
{if MIP-la, Cor HS SR TKA JE4k% DVT K
IR RE . P<0.05 Fm 22 m A g2 Lo
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2.1 IfRE 2.3 SRR R E

231 i s v 53 ) (22.9%) %k DVT, Hrh
19 Bif TR ERERIK, 15 G0 THESF DK, 14 BT
JRIEHEK, 5 BI0iF/ k. 31 1% T ARIGENZIE
ARJEH 1 d, 22 0184 TARES 3 do £X5 A& DVT
FIERE, VEEMNAIK R AE SR, E AR, A
TG ShERETT, R . Puseeiy (B NiEgt
A>T BT 245 1 S s 11 ARG B e e 25 R VD BE )
T, TR . R KLY B GE, R
J IR DVT il sl fiots: SE 51 A
22 JEAS A PRI A & A

P BE R E R WA 1, DVT 414 BMI. Hi
PRI LR | 4 BRI L2 . MIP-1a F1 Cor 7K 12
FETIEDVT 41 (P<0.05). Wi HALFEbRAY 25
PG5 (P>0.05),

*x1. SENERFHBENETEELE

Table 1. Univariate comparison between patients with or
without thrombosis

o DVT#4  dEDVT 4
e (n=53) (n=178) P

—RTORL
PER (19, 53/4) 21/32 62/116  0.523
S (5, T +s) 58.5+10.3  55.2+11.3  0.060
BMI (kg/m’, % +s) 24.0+2.1 233+2.0 0.037
WA (1, 4 /5) 14/39 41/137  0.612
YA (1, 4 17E) 16/37 42/136  0.331
DVT 5 (1, 43/75) 7/46 12/166  0.133
MEPRIE L (191, 1) 10/43 14/164  0.021
L S (], A7) 11/42 20/158  0.074
fe iR ML S (451, /) 10/43 19/159  0.114
WBC (X10°/L, X +s) 12.1£2.5 12.0£2.3  0.764

PLT (X10/L, & +s) 219.8+31.2  211.4+30.0 0.078
13.2+3.2 12.6+2.4  0.086

117.8+22.6  119.6x21.1 0.584

CRP (mg/L, x +s)
Hb (g/L, % =s)

TC (mmol/L, # +s) 4.9+0.9 48+1.0 0456
TG (mmol/L, % +s) 1.5+0.3 1.5:04  0.610
LDL-C (mmol/L, % +s) 2.0£0.6 1.80.6  0.080
HDL~C (mmol/L, ) 1.1:0.3 12:02  0.053

MIP-la (pg/mL,  +s) 19.7¢53 142452 <0.001

305.7+51.5  255.3+44.8 <0.001

Cor (mmol/L, x =s)

FARAMET R
K-L 3% (9], 111 Z%/1V 2%) 33/20 102/76  0.520
PRI =X (], 42 RR/MEEIRR) 38/15 92/86  0.010

FARKSE (min, % +s) 82.5+13.7  78.9+12.0  0.059
AR E (mL, 7 +5) 210.6+45.6  203.2+442  0.289
AR (1, 4 78) 10/43 21/157  0.185
ARIGH TS (51, H170) 42/11 158/20  0.074
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DURAS A RASTE, HAB K 3R 3 A8 847 =00
ZHERZE B4R 03K 2, BRI IEEE TN
77.0% , 2R J7 K 5 B AL (x'=142.463, P<
0.001) . BMI (OR=1.818, P<0.05) . ¥R (OR=
1.980, P<0.05) . 4= B ik ¥ (OR=1.857, P<0.05) .
MIP- la (OR=2.042, P<0.05) . Cor (OR=1.876, P<
0.05) JEARJG DVT KA G N E .

2.4 13 MIP-1a, Cor B S HK A FUIU L4 ) ROC
Saxii

I3 MIP-1ac, Cor HUH SRS 5N 1L #2 /) ROC

IArEE R 3, ROC MLk LA 1.,

3 3t i

TKA J2&—Ff R N AR AR $e PR 51 4 i 7™
R A BT B ERFFAR, DVT 2 HAR 5 &)™
FIgk K M A S 2 —, ATiE R IR ZE, BIEAIEER
PR AP 2 O, HATZ IO KN R 12 | 1
ERER S EEIR S SR TKA J54k% DVT 1 F % k4
JE IR, B IALEs AL TR B . BT
FIF TKA ARJ5 4% DVT XU I8 PROIBAERS . PE
S RETEE. FOREFE A IFRESE, (H R R Ry
SRR, HEZZfEEZm Y Hit,
3H YT PO A e R S R R ) TKA RS
4k DVT FlibREY . AR ARS 7dDVT A%
H22.9%, SEEEFEE YN 24.0% . EEMRE T
21.8%FA—E,

AW AP, SICM e A, il ke 4 i
MIP-1a, Cor KT, HMELNE R REH
TKA JG4k % DVT RS2 A %= . MIP-lo 2 —F2 5
ST SN A e VR T AN I -, g5 A H Az ik
CCRS5 5% CCR1, 755 B A% 4t i AN v A 40 e i) 28 A
BRI, ARG A, ARSI N TRk
T 2S5 RAE N S IR P
FERIN, MIP-1a AT /MR EFEGE, IR
BT 7 S (1011 = o /N 3 =T P W B
MIP-1a AJ RESZ MARTE A A b S Z— o Cor J&
— PP B N IEPERE PR  FERLAR R v
AEEPTEN, ATNEI R RGAAAE R, PR
P 200 i 5 R M, 4 f PR R 40 R 18
W, PR HUAR 27 ) B SRRE R . IkAbh, A
FEINA, Cor NIPRTHEEML K7, (e ifn /Ml 2R S AT
AR FIERE, DI M e Sy BELs , 3G _E
BN, SEOKSMEABB N, i ik 5 R
B, Hahn DVT R = 2
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Table 2. Results of multi—factor logistic regression analysis of whether DVT or not
AN ES B1{H S.E. Wald PAE OR 14 95% CI
BMI 0.598 0.205 8.509 0.015 1.818 1.217~2.718
BERR e 0.683 0.255 7.174 0.024 1.980 1.201~3.263
SRR 0.619 0.168 13.576 <0.001 1.857 1.336~2.581
MIP-1a 0.714 0.158 20.421 <0.001 2.042 1.498~2.783
Cor 0.629 0.201 9.793 0.009 1.876 1.264~2.781
B -8.054 2.369 11.558 <0.001 0.000 -
3. IMiE MIP-la, Cor IR EXS TN TKA f544% DVT BIIERETAE
Table 3. Efficacy of serum MIP-1a and Cor alone, as well as a combination for predicting DVT after TKA
Tabr e AR REE (%) TEFE (%) AUC 95% CI
MIP-1a 18.06 71.7 (38/53) 77.5 (138/178) 0.767 0.708~0.820
Cor 286.67 69.8 (37/53) 77.5 (138/178) 0.778 0.719~0.830
WEEE - 88.7 (47/53) 75.8 (134/178) 0.838 0.784~0.883

(P SR e H v = BRI R L, R R e fg
W00T= e = 3 SEE, MUVERPRE S, B DVT B ROR: 5 BEIR
~ 20T LA A SRS, Qs BE IR AR | IS Y
50 [ b WA ST S TR, LGS A R 25 A5 AT
[ PR DA, MK 7, S
2 el I PR L 51K DVT ™5 4 BRI S0 1 5
§ ! A R, SRR TR A g, S
® sl LRSS AR, I S 22 R, R AR AT
I JE, WU R A SUE:, UM SIS AN

20 - e >
I % FFR, MIP-1a. Cor 5 BMI. RS, 45
T = PRI B 565 9 I3 TKA JS 46K DVT B2 R 2%,
0 20 40 ol 80 100 PO AR IXT DVT A& A BAT 8w I R R Be, 7T
L i e O DRI A DVE R W
H ROC 2. TR FNEIT T 58 o ARATITT T 2 A PRI S0 Sk i

Figure 1. ROC curve of serum MIP-1a and Cor alone and in
combination to predict DVT after TKA.

AW ROC LRI, 1L MIP-1a, Cor BX A
FAR S DVT By RRCGE = T B 5l . MIP-1o J2
— PR RPEAIR -, 25 50 SN IS N B 45
Mt A, Cor /EBE M RS IEHEAR, ARJ5 DVT 9%
Al E SR AR RIERIE R A AE R, SR e —
FebR AT e JCIk A I R Wt BT A AR DG IR R A5, K
ARG MIP- 1o AT Cor 1] LR 4 i ik H 5 () SAE
FBEMRES, WA G DVT B BINEE 77 . Bt
Gh, AT EN, BML, BEIRIG . 4SRRI TKA
JEdk & DVT g AR . i E R BMI S
WH AP AR, W a miE . &l

15 MIP-1o FIRZ R EEXT T TKA J54k % DVT B9 04
B, a7 TR AT S A AR R

bR E T WU S (E 1P IE U BN

EEEMAR  Tod. WEBHT. S0, RERSIEE . it
fE. GeitorHr . PRI 20t . ATBULHAR BRI S . S ot
Bk VPR BRI . RS RARRECE . AT K
WL IS . SREESIT R RBCE . SREBUIE A S s TKEG . ®
SCHBE . HRS SCHRETURG RO eSCHT . RRMETTY, 2
Se. UREEREE. STHE. M7 BORRREC . e SCH R . ATEOR B AR R
PHEHCHS . 455 SCHPETT
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