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F% & = 4 (fibrin/fibrinogen degradation products,FDP),C— & i & & (C-reactive protein,CRP), #3EHE HF ARG EF K
WF R H AR B LR LGS DVT #4745, ¥ A2 DVT 4% DVI 4, A% 4 DVT % %% 44 DVT 41,
A LR THREGE LTHATELER E5H, HAMA S AL Logistic @02 5 A A FH AT DVI W e W%, &8
1046 6 A2 F 3 & F b, RaT A £ DVT & 137 4, A & & DVT % 909 4] . #40 & & F# , KT 4 F B M sim 4E A&
T R AREG mEABAREER RS,  D-Z Rk, % Ra(R)GERZH ,C-RERaKFILREZFH AL
it & L (P<0.05), % B % Logistic = )2 547 45 R 2.7 , B i gk 4% (OR=3.116,95%CI :1.816-5.346,P<0.001) , 1% & &
A & (OR=2.508,95%CI:1.583-3.974,P<0.001), K &7 fo 7 1% % JE s & & >4.645 mmol/L (OR=2.586,95%CI:1.394-
4.798,P<0.001) , f2 3% D—-=72 4k>558.00 ng/ml (OR=23.916,95%CI :15.108-37.860,P<0.001) , ¢+ £ & & (J& ) ¥ % /= 4>
13.81 pg/ml(OR=3.873,95%CI:2.614-5.739,P<0.001 ) & 4 # % A4 B RaT X £ DVT ¢k 5 £ W %, B 36~50 % |
51~65 % 65 % VA k4 512 18~35 % & & % £ DVT ¢4 2.49.2.59 4.02 4%, Z5it: A4 F 4 K37 DVT 49 4 £ % 13.10%
(137/1 046) ; R AT 45t B R b2 K & Sz K% R & 6 >4.645 mmol/L, s 3 D- = 1k >558.00 ng/ml 4 4 %
G (BB = %>13.81 pg/ml B F#52 % 4 DVT 69 e W &, 588k, % 4 DVT 69 RIe AL .
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Prevalence and risk factors of preoperative deep venous thromboembolism in spinal fracture Aoran - Maheshaii,
YANG Yi,Hdli-Habulihan ,and Jingele. Department of General Surgery ,the First Affiliated Hospital of Xinjiang Medical Uni-
versity ,Urumqi 830054, Xinjiang, China

ABSTRACT Objective:To investigate the incidence of lower extremity deep vein thrombosis  (DVT) before surgery in pa-
tients with spinal fracture and analyze its risk factors. Methods : The clinical data of 1 046 patients with spinal fracture who un-
derwent surgery from October 2017 to December 2020 were retrospectively analyzed ,including patient’s age, gender,body
mass index (BMI),smoking history,complications, the time from injury to diagnosis of DVT,blood index results on admission.
The complications included hypertension , osteoporosis, diabetes, coronary heart disease , chronic obstructive pulmonary disease
(COPD) ,anemia, obesity , hypokalemia , hyponatremia , hypoproteinemia, renal insufficiency,spinal cord injury;blood index
results on admission included hematocrit (HCT) ,creatinine (Cre) ,triglyceride (TG) ,high-density lipoprotein (HDL) ,low-
density lipoprotein (LDL) , D—dimer (D-D) , fibrin/fibrinogen degradation products (FDP) ,and C-reactive protein (CRP). The
patients were divided into group according to whether DVT was diagnosed by the lower extremity venous ultrasonography after
admission to pre-operation. The patients with DVT were set as the DVT group, and the patients without DVT were set as the non-

DVT group. First,the above-mentioned possible risk factors were analyzed by univariate analysis,and then the risk factors of
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DVT before spinal fracture surgery were analyzed by multivariate Logistic regression. Results: Among 1 046 patients with

spinal fracture, 137 had DVT before operation and 909 had no DVT. There were significant differences in age, the incidence of

preoperative osteoporosis , diabetes ,anemia, hypoalbuminemia, the levels of LDL,plasma D—D,FDP,and CRP between the two
groups (P<0.05). Multivariate Logistic regression analysis showed that osteoporosis (OR=3.116,95%CI:1.816-5.346,P<
0.001) , hypoproteinemia  (OR =2.508,95% CI:1.583 -3.974,P <0.001) , preoperative serum LDL >4.645 mmol/L (OR =
2.586,95%CI:1.394-4.798 ,P<0.001 ) ,plasma D-D>558.00 ng/ml (OR=23.916,95%CI:15.108-37.860,P<0.001) ,FDP>
13.81 pg/ml(OR=3.873,95%CI:2.614-5.739,P<0.001 ) and age were independent risk factors for the occurrence of DVT be-
fore spinal fracture surgery,and the incidence of DVT in patients aged 36-50,51-65 and over 65 years was 2.49,2.59 and

4.02 times of those aged 18-35 years,respectively. Conclusion:The incidence of preoperative DVT in patients with spinal

fracture is 13.10%(137/1 046). Preoperative complicating osteoporosis, hypoalbuminemia, serum LDL>4.645 mmol/L, plasma
D-D>558.00 ng/ml, FDP> 13.81 pg/ml and age are risk factors for DVT. And the older the patient , the higher the risk of DVT.

KEYWORDS Spinal fractures;
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Preoperative deep venous thromboembolism;

Prevalence; Risk factors
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density lipoprotein,LDL),D— — % {& (D-Dimer,D-
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K SPSS 25.0 G5 it27 2K A0 X 55 i 47 50 B o
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JH SR L B AS B PR L IeE L .COPD (3%
o JE R ARER MAE AR AN AT AR AR AT T RE
A FHEREEI E A E TR AED B R, N R
Ik . A 2 RGN PR 2
F T AE ¥ 14E Bl 28 (receiver operator characteristic
curve , ROC {1 £5), MR & 28 & 29 %6 45 % (Youden
index, Y1) (R B50RE +45 57 B2 = 1) Wff 5 44> 28 i ) die £
B DT (L, PP A0 G T 4 2 6 DR (> A 1 TR oy
L, <R E AR ), 8 H iy o 2 B0ORHi% 40 8 o 1
TR, HA G 25 R 0 E TERORH A Logistic [1] 14
BERPEAT Z R0, LA P<0.05 Fm 2R A gt
2 #R
2.1 KW DVT KA 3 R — e 586k o #r

1 046 FIHFEAB T EE T, K LA DVT A 909 fi,
KM DVT A 137 B, i 09 13.10% 4L 4F§S b
BERA G E L (X=10.114,P=0.018) , Ifif £H [1]
591 ( x*=0.810, P=0.368) , BMI( x*=0.736,P=0.463) ,
W5 A s (x*=0.076,P=0.783) , & $r &l ( x’=4.717 , P=
0.451) thA = R Igit2# = L. &4 DVT 1) 137 4
AR T S AR 114 5] (83.2% ) , 0T ¥ 1M A4 4 20 141]
(14.6%) i MAe & 3 B1(2.2%) ; Z i 2812 DVT
INf 18] 2y (6.18+4.55) d; H 3 6 1 10 9 AR & 24 B
(17.5%) . K &4 DVT B35 5 90F 868 1 0 AR &
139 4] (15.3%) . Wi2H 835 AW &4 DVT B — et
B 1,
2.2 H¥rI B

XoF P 2H AT AT Rl T By A it e K
B (1) P AR B 4 0 Be oy A 7E Bk (x°=0.673, P=
0.995) , s ( x’=5.469,P=0.858 ) , & ( x’=0.626, P=

0.960) LA 22 S M RG22 B Lo (2) SiME I,
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Tab.1 Demographic data of preoperative DVT in patients with spinal fractures

. R (1)) %] PERIL ()% ] BMI

415 1% ) )
18~35 % 36~50 % 51~65 % >65 % L] % (ws, kg/m?)
DVT 41 137 14(10.2) 31(22.6) 34(24.8) 58(42.3) 67(48.9) 70(51.1) 22.51+3.23
JEDVT 4 909 152(16.7) 226(24.9) 261(28.7) 270(29.7) 482(53.0) 427(47.0) 22.73+3.47
K5 06 i x=10.114 X=0.810 1=0.736
Py 0.018 0.368 0.463
a5 - W A HYFEALLB] (%) ]
(BI(%)]  BiMerdr  BoMesdr BB SRS IRNORE BT S G ORI MG AT

DVT 41 137 20(14.6)  19(13.9)  47(343)  60(43.8) 1(0.7) 0(0.0) 10(7.3)
Ik DVT 41 909 141(15.5) 145(15.9) 272(29.9) 429(47.2) 1(0.1) 5(0.5) 57(6.3)
o 56 1 X’=0.076 X=4.717
Py 0.783 0.451
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WA R E B Gz, HH A DVT 4 21.1%, 4
DVT 2 25.5%, (3)WaHed 4, M4l B & 1B L Ty
B2, 5k DVT 4] 62.6% ,4E DVT 41 51.8% .
(D EMER T, A BRETEUL 2, Sl
DVT 41 51.7%,4E DVT 4 37.5%., (5)W4 &%,
O T o 7 i Sl N VA O 2 e o S
TE LALERE. (6) &I B, SUHE G I M HE 5 SiAE
B I AR T U B A, AR EeEE i A O
WEME B PR & DL Tl BT Z, Atk DVT
4 70% ,E DVT 2H 54.4% , W5 20 £ 3 B HE 45 57 T+
BT R A L 22 R R G B L (x?=2.249,P=
0.814), 32,
2.3 RATAA DVT BB & 047

PR TG A B BB A B RS 9% 1 A 2R
1 ILAE & 1L % 8 4% LDL. . D-D FDP CRP /K- kb %%,
ZRVA ST FE L mA Ik, w00 .
COPD B AREH IAE AN ML AE B D REAS 4 VA8
45 K il HCT (Cre TG \HDL & 7 , 41 0] b4 22 57
TG #E L (E3),
2.4 MWAEFRZ ROC {42 B B i ki (i

W B R A T A 22 5710 8 W RH AR . LDL .D-
D .FDP .CRP fCA ROC Bk & B, & Fh il 3 48 b
Xof I3 1) 8 VKT 18 43 51 4.645 mmol /L 558.00 ng/ml |
13.81 wg/ml . 14.03 mg/L, H: 1 LDL .D-D FDP CRP
ZWr DVT 19 #li £&F 11 #X (area under the cure, AUC)
4y 514 0.510 (95%CI:0.468-0.553,P=0.015),0.838

(95%CI:0.814-0.862,P<0.001),0.678(95%CI :0.643-
0.713,P<0.001),0.643(95%CI:0.607-0.680,P=0.027 )
(K 1,%4).

ROC [tk
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Fig.1 ROC curve analysis of blood indexes

2.5 RHIAA DVT B2 R 04

Logistic [0] )5 #E47 5l 37 /& B R 0 fr, 45 % 8
7N B I A RE (OR=3.116,95%CI ; 1.816-5.346, P<
0.001) ,fiK 25 H 1L 45E (OR=2.508 ,95%CI . 1.583-3.974 ,
P<0.001), il ¥ LDL>4.645 mmol/L(OR=2.586,95%
CI:1.394-4.798,P<0.001), Ifi % D-D>558.00 ng/ml

K2 RMABEHBRNBEETRIMILEIH(%)]

Tab.2 Comparison of segmental distribution between two groups of patients with spinal fracture| case(%) ]
a5 p— U T A B 7
G C, Cs Cy Cs Cs C; L L, Ls Ly Ls
DVT 4 137 2(10.5) 3(15.8) 4(21.1) 1(5.3) 3(15.8) 4(21.1) 2(10.5) 31(51.7) 13(21.7) 9(15.0) 5(83) 2(3.3)
=EDVT 4L 909 10(6.9) 28(19.3) 27(18.6) 6(4.1) 21(14.5) 37(25.5) 16(11.0) 161(37.5) 91(21.2) 25(5.8) 20(4.7) 17(4.0)
X 1 0.673 0.626
Py 0.995 0.960
i A 7
2H 51 191 %
T, T, T T, Ts Te T, Ts Ty T Ty Ty
DVT 4 137 2(4.2) 0 0 0 0 1(2.0) 1(2.0) 3(6.3) 1(2.0) 4(84) 6(12.7) 29(62.6)
EDVT 4L 909 7(2.6) 3(1.1) 1(04) 0 3(1.1)  8(2.9) 23(8.5) 14(5.1) 13(4.8) 20(7.4) 39(143) 141(51.8)
X fH 5.469
PH 0.858
) Y 5 5 R - B
2H 51 1%
Tl T,L, Tils Tl Tyl Tyl
DVT 4 137 0 2(20.0) 0 7(70.0) 1(10.0) 0
JEDVT 4L 909 3(5.3) 9(15.8) 2(3.5) 31(54.4) 7(12.3) 5(8.8)
X i 2.249
Py 0.814
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Tab.3 Univariate analysis of preoperative DVT in patients with spinal

fracture between two groups

H %% DVT 4 (1%=137) dE DVT 2H (% %(=909) #55 i Pt

EIHIEL B (%) ]
i85 1R 27(19.7) 149(16.4) X=0.936  0.333
LEQSIRIN 50(36.5) 172(18.9) X’=21.994  0.001
i PR 9 21(15.3) 87(9.6) X=4262  0.039
56 Ui 5(3.6) 41(4.5) x’=0.210 0.647
COPD 2(1.5) 8(0.9) X=0423 0516
Z 1l 26(19.0) 116(12.8) X=3922 0048
JIE 19(13.9) 106(11.7) X=0.551  0.458
R 1 i 36(26.3) 199(21.9) Y=1314 0252
AR 1 i 15(10.9) 66(7.3) X=2267 0132
IR AR M M i 33(24.1) 117(12.9) X’=12.193  0.001
I REA 4 4(2.9) 16(1.8) X=0.854  0.356
HRE I 24(17.5) 139(15.3) X’=0.449 0.503

iV A B (xts )
HCT (%) 39.29+6.25 39.86+5.85 1=1.003 0.292
Cre(wmol /L) 69.61+21.67 67.51+29.51 1=1.003 0.317
TG (mmol/L) 1.4120.43 1.37+1.35 1=1.038 0.301
HDL(mmol/L) 1.18+0.38 1.23£0.36 1=1.445 0.150
LDL(mmol/L) 3.91+1.13 3.05+1.07 1=8361  <0.001
D-D(ng/ml) 1 554.06+567.88 637.04+190.52 1=18.743  <0.001
FDP (pg/ml) 21.87+8.51 9.91£2.78 1=16319  <0.001
CRP(mg/L) 23.62+9.79 19.70+7.72 =4.481  <0.001

4 :COPD, 12 1 BH 7€ ¥4 ¢ 5 s HCT, £ 41 iy L %5 5 Cre, LT s TG, H 3ih =% ; HDL, 13 %
FENEE A LDL R % FE N 2 11 ;D-D , D- 4K ;FDP, 27 4k & 171 (J& ) B f# 7= 4 ; CRP,

C-RMEH. T

Note : COPD indicates chronic obstructive pulmonary disease, HCT indicates hematocrit,
Cre indicates creatinine, TG indicates triglycerides, HDL indicates high-density lipopro-

teins, LDL indicates low-density lipoprotein,D—D indicates D—Dimer,FDP indicates fib-

rin/fibrinogen degradation products, CRP indicates C-reactive protein. The same below

&4 ROC H&IFMNEMKIERTEEFTHAD DVT B2 B 08¢

Tab.4 ROC curve evaluation of blood indexes in the diagnosis of

preoperative DVT in spinal fractures

. A 95%CI

®oOAUC G BORE festIE Y PE
THR ER
IDL 0510 4645 0178 093  0.108 0015 0468  0.553
D-D  0.838 55800 0962 0652 0614 <0.001 0814 0862
FDP 0678 1381 0913 0359 0272 <0001 0.643 0713
CRP 0643 1403 0780 0505 0285 0.027 0.607  0.680

TEAUC I AR Y1: 2845 4L

Note; AUC is area under the cure and YT is Youden index

(OR=23.916,95%CI :15.108-37.860, P<0.001) ,FDP>
13.81 pg/ml (OR =3.873,95% CI:2.614 -5.739,P <

<721 -

0.001) J A J& 5 4B P R HT & 4= DVT
F 2 Sz fE B I &, H 36~50 % 51~65
%65 % Lk byl e 18~35 % i Kk E
DVT f# 2.49 2.59 4.02 f% (3 5),
3 itig

ERMEIRIT RS, I RE R
B B R P R R, OBk B R I
KAE S H IR AR E R, &
H DVT &g, L s e i A 3w Il
FEAE . DVT KA JG 235 | ke e ik i i ]
TR 3 — R VAN RE AR AE R, DVT
SUPEI TR E IR AT B ) 9 4 SE il B
ik, 51E e PE, Frll DVT A9 i
Bii . 12 G IT 2B R G Ao Y £
MZ—. HEiZBREh Taair
ARJG DVT B1297, A HS DVT (#%) & W
WA EARE ARG R EMN
RIER 43 & DVT KB la , i AR B
L R R £ I A R FAARALE ,  ZE 5 3
PUBETR T BUR B KBS 3 I P, X
BB I AR ET DVT &9 8 S fa B I &

(7 U T L
31 AR # AR T DVT R4 % K
— YRS

AREBFFTAA 1046 B4 FE B P71 R
., KA % DVT B &H 137 4], &
WA 13.10% , & T4 AE B 47 28 A
& AN EFRAL I BT B R AR A E A
T 2% BH w55 B 2 4050400 B M 1) it A4S
AR e 0 AR R T R BE R A LA
T AR B 58 15 it 1) AN TR, B AR T
DVT KR FEABERERE, HFEETE
HH R AR 5B G AR 5 5 DVT & A2 %
Clements %™ & BUA BE #1453 )5 DVT ZF 1
() 4 SRS A IE A e, A
WF 3¢ ,DVT 44 5 4k DVT 41 Ja] 14 51 .
BMI | W Al 58 bb 45 25 5 o g0 i1 22 7 30, 25
RY PR GERER A, TREE iR
R R T A IR E B R g B0 B
T EE S, FE S RS e R AR
(B0 ) 6 52 AR PR IR FE | R B (R LA
ROUE T Z RN S FHE R Zm, A
WG S AR BT A B, R % i 4t
D BB HATIRA T, 53 40 AR5
() 1L G ML DX N HEBR AR U L 0 5 vk A

L ATCBE TR 15 It S B AN ], T RE S BUR G IR



<722 A 2022 4F 8 H 5 35455 8 1 China J Orthop Trauma, Aug.2022,Vol.35,No.8

x5 BHEHBIHBERTELZLE DVT B % FAE Logistic @134 47 45 R
Tab.5 Multivariate Logistic regression analysis of preoperative DVT in

patients with spinal fracture
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