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[ Abstract]  Objective To analyze the influencing factors of lower extremity deep venous thrombosis (LEDVT) after lumbar
fusion in elderly patients, and to explore the predictive value of peripheral blood monocyte to high-density lipoprotein cholesterol ratio
(MHR) and thrombomodulin (TM) levels for LEDVT. Methods Ninety-eight elderly patients who underwent lumbar fusion at the
904th Hospital of the Chinese People’s Liberation Army Joint Support Force from July 2021 to July 2024 were retrospectively selected
and divided into the occurrence group (23 cases) and the non-occurrence group (75 cases) according to whether LEDVT occurred
within 14 d after surgery. All patients underwent MHR and TM examination before operation, and the relevant data were collected for
comparison. Multivariate Logistic regression model was used to analyze the influencing factors of postoperative LEDVT. ROC curve was
used to analyze the predictive value of MHR and TM for postoperative LEDVT in patients. Results The proportion of patients aged =
75 years, smoking, diabetes, D-dimer (D-D) level, postoperative bed-rest time =5 d, MHR level, and TM level in the occurrence
group were higher than those in the non-occurrence group (P<0.05) . Multivariate logistic regression model results showed that age
(OR=3.612, 95%CI. 1.273-10.247) , postoperative bed-rest time ( OR=2.553, 95%CI. 1.248-5.221), D-D level (OR=
3.849, 95%CI; 2.092-7.080) , MHR level (OR=2.374, 95%CI. 1.452-3.883) and TM level (OR=5.262, 95%CI: 2.324~-
11.915) were independent risk factors for postoperative LEDVT (P<0.05) . The ROC curve showed that the sensitivity of MHR, TM
and their combination to predict the occurrence of LEDVT in patients was 69. 60% , 78. 30% and 91. 30% , respectively, and the speci-
ficity was 74. 70% , 68. 00% and 65. 30% , respectively, and the area under the curve (AUC) were 0. 773, 0.796 and 0. 890, respec-
tively (P<0.05) . Conclusion MHR and TM are independent risk factors for postoperative LEDVT in elderly patients treated with

lumbar fusion, and combined clinical tests have higher sensitivity but lower specificity in assessing the risk of LEDVT in patients.
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JEMEIRTTPESR A ( Lumbar degenerative disease,
LDD) S IR%S A & UL A AL TR R, 52 i JEE A )
fig, AR AL HE K 5CTT D) RE Ak AR IR
TSR B, EFE A B AR BEHEE Ak
ZE | JEAER] AL AESE Y LDD 2R T BN,
SRR PR R DR R S R, X TR AR AR AR
ALIE G PR ST IR IT A R, A R ST IR T O AU it
TP FARGEYF . EHERL & AR I R A7 LDD &
FARIF, L VIR S H AT U, A R
ZeR30, AR S TE A Z (A) A A B AR Rl
PEVEMEIAR Z Bl ARl DTS A 50 . Ao e H AL,
fe i IEHED)REMR A . AR BEME Rl 5 AR 5 AR Bk 1] A X
B, SIEREE AR BNARBTE], R R #
kA % ( Lower extremity deep venous thrombo-
sis, LEDVT) XU, X B A BE A 7 2 )™ i
Mg SRAETE MASTE B AR, AT RN
MRS B e BEIRAS , FAAZ AN 5 v 3 B R & e
[&E 5 L {H ( Monocyte-to-high-density lipoprotein cho-
lesterol ratio, MHR) J&#rM RAEIR G Z—, Al
A RO MR SE K A P8 15 8 1 ( Thronmbo-
modulin, TM) J2&—Fh 3 LEHE L5 PN K 41 Al R 11 3R
RpUPEE N, W 5 EEIMBESS S, WA RS
K ETEE . HT M, AWFIEXIATIEME RS AR W
EARBFE VA TRAT MHR | TM ZKSF5E 53 B Hox)
BFARSE LEDVT KA AR, DU fEJEAR
JEPRHEARIZ | $E T B A SR
1 X&57HE
L1 WFFEXR

[l EPEBE R 2021 4F 7 H—2024 4 7 AT EA
BRAPE T 2230k S AR BB B A2 L O D B2 Be A 7 HEEAE R 5 AR
1 98 il &4, Horp 53 58 {4 2 40 14, 4Fi%
60~82 % | IRFEFEEL (Body mass index, BMI) &
19.2~26.3 kg/m’, WIAJF 14 d NEA K E LED-
VT sr k=l (23 Bl FIARKAA (75 #]) ., 9
AbRE: OFF A LDD 2 WY s @A 5 BTk 58 5 0
B QRIS TR, @mBEFsENE, A
SN ©OARFTZEAT MHR . T™M % ; ©@4F
=60 % ; OFfF&FARIBIE, HEBRbRME: OFFEEEL
Brfit . H SRR rEponE; @G IRy BV

(V3 N S e i e Se NE RS N | RS AL AL TISES

Lumbar vertebra; Thrombomodulin; Monocyte; High-density lipoprotein cholesterol; Deep venous thrombo-

#; QOFAFEMEIRE ; @FIRFIKINEIZR (Deep
venous thrombosis, DVT) & 5% R g7 B4 DVT;,
N F I RESS W . AT 2 b N B AR 25 B S
FEHRBASE JL O DU B= A Zs 51 s Wi it ad
1.2 ik
1.2.1 MHR., T™M 7K xE R4 B H R AT
Ifit, HX 3 mL 4= 1R ZE DR us-1800 %Y 4= 1 2y i 4 Al
SIRTASCIN A2 BEAZ AR ( Monocyte, MO) 7KF-; S3HL
3 mL 4=, FAVLIRZiELE DS-812 4> [ 341k 45
ATASI 22 v 25 B N A I IR RS (High density lipopro-
tein cholesterol, HDL-C) /K3, 3114 MHR = MO/
HDL-C; J3H% 3 mL £x1fl, HiEfE, 3 000 r/min 25
> 10 min, HCEIEW, FH EEIDE G2 W Bk I e 1 3%
HTM ZKSF, RS B LR AR T E R A R A
H, RN v A e BRI B 1 BH A THRAE
1.2.2 AHSCHERMLLR ARG Dy W 4R i 3 AR O B
BE, AFEPER], BML, F# ., IR (S, B
DRI . R IAE ) . WA SR . OB sE L R AR
B, FREFE, R, RIS, RS Fb
PREHIE] . 275 T pE PEBLEEVR YT . D- Rk (D-di-
mer, D-D) 7K,
1.2.3 ARJ5 LEDVT 2l =% CRHIK Mgz
BIZ W RGITHE R (55 =) )" R 562 Wi ks
HE, ARIEIGARRE IR I I3 . AR KA #1128
Wr. Y I RN XS RECE . Bk, BEFT
1M D-D /KRG, 27 K Sw T, AT T
BOEFER A, AR S 45 R T e W,
1.3 Sil=#hik

SR SPSS20. 0 KA AT Rt 243 B, IEE
ST RO ¥ s /R, PIALA LR ¢ &
By THEBORHIHG (%) FRoas, WIAE HECR
X* K, SRAZ N EZ A logistic [0l UT4E 8 431 52
ma s 25 ROC i £& 43 A7 780 00 A0 1 &S 56 oK 1
a=0.05,
2 R
2.1 PHLAIGEPRAESCHOR) b5

RAMFR =75 % . WM G IR 5 LG
D-D 7K RIGEMRAETE] =5 d &, MHR 7K~F
T™ KR F R AL A4 (P<0.05), WLk 1,

1 PILHIGRAR SRR} LA

Tab.1 Comparison of clinical relevant data between the two groups

BORk KA (23 Bi) A=A (75 Bil) X1/ Z Al PAE
HEHI LB (%) ] 0.453 0. 501
EE 15(65.22) 43(57.33)
B2 8(34.78) 32(42.67)
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Bi W, S AR ERCE IR A RS T B DK IR B 5 R R
Bk e (23 B KK (75 B) X*/1/ 7 A8 P{E
R H(%) ] 8.283 0. 004
=75 % 14(60. 87) 21(28.00)
<75 % 9(39.13) 54(72.00)
BMI(% +s,kg/m?) 22.45+1.25 22.69 + 1.26 0. 801 0. 425
AR5 (% ) ] 4.504 0. 034
H 13(56.52) 24(32.00)
J 10(43. 48) 51(68.00)
A [ (%) ] 0.303 0. 582
H 11(47.83) 31(41.33)
Jo 12(52.17) 44(58.67)
BIFREL (%) ]
o 1 FE 15(65.22) 42(56.00) 0.615 0.433
BE BRI 15(65.22) 28(37.33) 5.558 0.018
[ 9(39.13) 20(26.67) 1.312 0.252
SR AL (%) ] 0.157 0. 924
HEAHE 8 e 7 9(39.13) 31(41.33)
JEEAE ] 48 5 Y 9(39.13) 26(34.67)
JRREAE 7 5(21.74) 18(24.00)
SRR B[ (%) ] 0.817 0.414
Ly, 6(26.09) 15(19.74)
Lys 12(52.17) 39(51.32)
Ls-S, 5(21.74) 22(28.95)
TFARME (% +5,min) 154.33 £ 17. 15 158.33 = 17. 59 0. 960 0. 340
ARrpfi (% +5,mL) 185. 36 = 20. 59 191.32 +21.26 1. 185 0.239
RIS [ 91 (%) ] 2.342 0.126
T4 10(43. 48) 20(26. 67)
4% 13(56.52) 55(73.33)
D-D(% +s,mg/L) 0.76 £0. 19 0.38 £0.13 10. 924 <0. 001
ARG FMNARB A [ %) ] 9.952 0. 002
=54d 14(60. 87) 19(25.33)
<5d 9(39.13) 56(74.67)
T HEPTEERYT [ H1(%) ] 2. 663 0.103
b= 13(56.52) 28(37.33)
7 10(43.48) 47(62.67)
MHR (% 5) 0.47 £0. 16 0.30 0. 10 6. 122 <0. 001
TM (X +s,1U/mL) 9.21 +1.84 6.58 £ 1.32 7. 580 <0. 001
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Mo 8, % BB IR AR TS T RO K R T B A 5 i R
2.2 HFEARF LEDVT KA ZEZHE T F2 WEX
PIEBEREEDS AT LEDVT N HAS & Y 4E Tab. 2 Assignment table

. AR, AR, RS EMNKRES A, D-D, PSS AR T .
MHR, T™™ & B A8 s A7 (E, 172 HEZE 2 lo- AR X1 =75%=1,<75%=0
gistic MFMRISHT (5] AKAE: «=0.05, HEERAK % 4] X2 B=1,7=0
#E: «=0.10), WMEWEK 2, SR ERFR (OR= S SR X3 Reo1.#=0
3.612, 95%CI: 1.273 ~10.247) . AJ5 Fb K i ] I B RE - =5 d=1,<5 d=0
(OR = 2.553, 95% CI.: 1.248 ~ 5.221 ). D-D b-D X5 SEBRE

(OR = 3.849, 95% CI: 2.092 ~ 7.080). MHR MER X6 SRR
(OR=2.374, 95%CI. 1.452~3.883). TM (OR= R

. ™ X7 SR
5.262, 95%CI. 2.324~11.915) ZEHEHFE ARG LED- R LEDYT N Gt o
VT %A S S R 2 (P<0.05), W3 3, ks s
X3 BEARE LEDVT KAMZHNZE S
Tab.3 Multivariate analysis of the incidence of postoperative LEDVT in patients
A 95%CI
5 B SE Wald X* Pl OR &
B TR

A 1.284 0.532 5.827 0.016 3.612 1.273 10. 247

AR J5 B A} [E] 0.937 0. 365 6. 594 0.010 2.553 1.248 5.221

D-D 1.347 0.311 18. 781 <0. 001 3. 849 2.092 7. 080

MHR 0. 864 0.251 11. 864 0. 001 2.374 1.452 3.883

™ 1. 660 0. 417 15. 857 <0. 001 5.262 2.324 11.915

2.3 ROC fiZE45M#F MHR . TM K 9 & -G %) B
LEDVT % A= 5 Wi {E

ROC 4k ik MHR., TM MM FBS (P #H
H AT —F8 R 7K S 8 3o e A2 4 BT (L BV Sy 3K 5 T 30

SER) TR R H LEDVT & 4= 09 R 8% 53 % N
69.60% . 78.30% . 91.30%, 4% 5 BE 4 9 H
74.70% . 68.00% . 65.30% , AUC 435k 0.773 .
0.796. 0.890 (P<0.05), W3k4, K1,

&4 ROC 45 Hr MHR, TM KW BE XT3 LEDVT & A= i 100 47 (B

Tab.4 ROC curve analysis of the predictive value of MHR, TM and their combination for the occurrence of LEDVT in patients

Fabr BAEEEE  REE(%) FRE(%) AUC P1E ks
RR TRR
MHR 0.38 69. 60 74.70 0.773 <0. 001 0. 656 0. 889
TM (IU/mL) 7.61 78. 30 68. 00 0. 796 <0. 001 0. 686 0. 906
ey 91.30 65.30 0. 890 <0. 001 0. 807 0.974
1O 3 it
sk DVT +5 Ifil ¥ 7E B ik PN 55 & 88 285 T2 /i #: ,
TIRE SR AR 2L, JUE AT G M A AT A, K
2 0.6¢ TS . MW R BEIRAS . A N B2 B4 02 DVT W
%0_4_ UL, BEIE IR B MRk . &R . kA
21 RPEERERDTY L LEDVT J& 3 AL R 5 L IF
02 FRE, KARATIK 30%, 0.5% ~2. 0% B H Al g%
05— —ce— 5o ARl ZE Y DRI I R 4 R R LED-
’ 1_'4#%§ ) : VT KAERE, SHEHFARGERE | RFELE LR

E1 MHR, T™M KPHBAE WSS LEDVT
KR ROC £ &
Fig.1 ROC curve of MHR and TM for predicting

the occurrence of LEDVT in patients
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Bro i, S5 AR IR G ARG T BRI DK LA I I8 5 0 A 2R

W R RIEA SN R 7, INEE REEL S, = MO
IR AT R DL AF AE R e B ™ . HDL-C 38 %
BN A E—FD <4 BHEEE, M AN JE 4H LR EUIR
[ AL s S AR VA T AR, ST N [ 36 1) F i
HDL-C A¥ik . PréEafbtEH, nlLid FE LN 3%,
VPR R I AR P IR ) A AR, AR P R i i
B4, AERRINAE P9 R i 58 3 PE T gE ' . HDL-C
AL MO TEA . FEB . SR AIRGAE, K MO
FEPUEA, ik MHR 7K T o] 3R ML 4 9 I
R M, MHR 5 LEDVT % 8 f& 55 AH 567
TM J2— i 5 0 PN 2 40 I 2T B 1, AR R BE I
FIFCEE M- A 25 SCERVEFH,, TM 38 5 55 4 i
g4, AT IR AR B L e, TR e RS R
FC, AimtbmEr ¢, RIEPLEEMAE, WY
AR T it A

AREFFE L EoR, KA MHR, TM /K5
FAREAEN, HEBFHFARS LEDVT K4 A7 G
B H 22, HUBH S MHR 7K P85, R E N ik
LS I 385 11 N 11 /T 11| A N T - S
I AR T AR s ML A TM 7K ST ml $E s Y
AR Az A5, DLARDTEE i D) B8 2% IR, AT 1 n if A2
FE RS, ROC HIZ s, MHR, TM M P& B &
W # #H LEDVT & A4 /9 AUC 43 51 A 0.773 .
0.796. 0.890, #&7x MHR. TM Bt & i | & 3
LEDVT %A XU i T 2o — F0i =5 g 81 b i R AT
i AEAR TR AR EFT MHR . TM /KSR, A
Wil B2 35 R J& LEDVT &A= XUy, I B R B A 31
WiREIEAT 90, (e P IE 3R, Wi ARfE LEDVT
kA, REARFEWRE, AL EFRE, AP
PR IR v A =TI | = By R | = N
LEDVT /&3, XFif PRE W & Bl A g KK B, vl ¥g
S TIRAT W, (H R A0 4 S B AT BE S R 4
HGE DVT B giR A, B AS £ 22 19 #5 & FIR T,
P LR SR oT AT A AR i, B Hh TP R R,
FHTEEASFRIERIERR S MHR, ™ B4, =T+
g dERR P, MG PR BB LEDVT 42 4L 5 vl 52 /Y
R

WMo gE R W R R AEMHFER =75 2. W, &
FEMEIRIR e . RS RMNERTE =5 d 5 E, D-D 7K
SEHE TR RA L, £ K logistic [B] UL 25 5
BoNAERE . RJEREMAREE] . D-D 2 & #FH RS LED-
VT RA WS fals B2, R E Sy A 1,
BAEVARS LRSS W T B, 105 PN 2 D) fg
SBEZ AW AR, I RE SUOME R R, SR i R
BEVEEE, W IMRAG R, I FEFERERERK
AR RMRIR 752, R UG shis 2, 5 i i Jlk 1] 3 2R
B, AT LEDVT %4 KBS, b pg ey
TRR—FIRZA A W s ), 2551 A S AL
Weds, Wi mE, A AE A W5 2 B A
PAEZ AR, TR B IR R S 25 5 ) AR I R 28 PR BE B
EALRL AT . S 0E 2 N AF A 3t i A R, T

AN LEDVT %A= KBS L s IO il 38 mT 5 1 A2 P B2
MR, R IR 0 AR BRI AR, 5 B0 A Ik
AEFNMINAR TS5 16, R PR B 2 1 18 M R AE,
SR DA B, OB R 00 ) £ i ) SO
NSRS 1 s S S W R S W | N R s
AJGEMNAR I (] a4, 2 o R R i i R AR,
TR IAER, 30 AR T sURS: . D-D 45 4k 25
FITELT IS AR R B 1 7= 4, J2 I R I2 B DVT
WA TSR L P I PR AT 3 i b A 5 e N 3
X AE AR BT HEAT KU PR, X T e R AT
B HLEE it B T T, DARR AR &R R, RUER S
W,

2 LA, MHR., TM J2fTIEMERLNE RIGITRY
AR B F ARG KA LEDVT WIS fa s R 2, 6K
A R I PPAY B 5 LEDVT JRURS: 58 FB0RE i . 4 S
%, JEELA I KRFEA B — 2B 058, XA
ZHEHLIMLLBGAIE
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