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Abstract

Objective: To investigate the correlative factors of lower extremity deep vein thrombosis (DVT) in
patients with spinal cord injury through cross-sectional study. Method: A total of 207 patients with
spinal cord injury admitted to the Department of Rehabilitation Medicine, General Hospital of
Tianjin Medical University from January 2019 to June 2023 were retrospectively analyzed, and
clinical data were collected, including sociological characteristics (age, sex, BMI, smoking history,
smoking and drinking history), laboratory results (D-dimer, cholesterol, high-density lipoprotein),
degree of spinal cord injury, previous history (hypertension, diabetes, coronary heart disease,
tumors, anemia, hormone use, and early rehabilitation intervention). The patients with spinal
cord injury were divided into DVT group and without DVT group according to whether they were
complicated with DVT. Binary Logistic regression analysis was used to screen the related factors of
DVT in patients with spinal cord injury. Result: In this cross-sectional study, the incidence of DVT
was about 30%, and the two groups of patients were compared, there were statistically significant
differences in age, D-dimer, high-density lipoprotein, cholesterol, ASIA grade, combined tumor,
infection, and early rehabilitation intervention (P < 0.05), while there were no statistically signif-
icant differences in gender, BMI, smoking history, drinking history, hypertension, diabetes, coro-
nary heart disease, anemia, and hormone use between the two groups (P > 0.05). Binary Logistic
regression analysis showed that age, D-dimer, high-density lipoprotein, ASIA grade, combined tu-
mor, infection, and early rehabilitation intervention were correlated with the occurrence of DVT.
Conclusion: DVT in patients with spinal cord injury is positively correlated with age, D-dimer, ASIA
grade, tumor and infection, and negatively correlated with high-density lipoprotein and early re-
habilitation intervention. Infection should be actively controlled, hypercoagulability should be
improved, and rehabilitation intervention should be actively carried out to reduce the incidence
of DVT.
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i 2 K AR A 2 (8] £ 3383 s AR A5 B E ELE S . AR AR TE R TR (A 0), ERg%T
H e X (K ) . RSB REAP A T T K BT . B BB 41473 (spinal cord injury, SCI) 245 K & Fh R A, 14 Ak
v RAES B MEMRIEERH . U8 MR 55 S EUR B BE (L SR 20, IR R vissh . B |+
WA INRERERS . SCI F3E & AE BRIk ML A4 #2 ZE (venous thromboembolism, VTE) X & 8 s, B350 7 HE
T2%([1]. VTE 45 Ik A% fi(deep vein thrombosis, DVT)F1fifi#2 % (pulmonary embolism, PE), fF &t
T SCI B Th R AEF N 12%~64%, FET-F N 9.7% [1], PE f& SCI BEMH =KICTZIR R, HitKER
I8 5% (2], UL SIS EEM, RN . 97,
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2. IREMREHFZE
2.1. FEIR

W 2019 £ 1 A E 2023 4 6 A T REBER KRS ERFEEEERBMER R SCL BE . INFrE: H
HHiZWiA SCI, IR TR 5EHE, FH—IRABEREER: HEERPR#E: ABERTRIZW N DVT.
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SN B 207 B, R EEIRR TR, BAEHESA R ECEERS . PR, BMILL MR S PRI o), sk
R a5 R(D-— Rk HERE, e EREE A ABEm O B (Rl BRI e R
PR AT ] S A B N IRER), MR P G A 45 R 2008 DVT UM DVT 4. AT T3k
WEIC B R fitnE, T PINEE ARSI E s R E .

2.3. HYERGIEEITM

B BB L B I VEAS SR H 35 [ B B8 414 % 2 (American Spinal Injury Association, ASIA)¥% 4514 2% [3]:
A, e, #X S4~S5 AR Bz sh AR . B &, AFERBGEH, MEFiH T
FE¥ZIX S4~S5 Toig AMEA B DhRe R &, H B RATAT — Mg 3~ 1 DL R 6 3 M5B A LI 3h Dy s IR B
C %, Aeshiity, MEFl NAEshaetrE, HE M -Fimm bl T — a5
JINT 3 9(0~2 20); D &, Awaidahiifh, Maimbl M aieshsefr, H&dids i bl T 20
B E(REE 2B RN IR TEEET 3 % B, 1B, FrA 1WEBOS R I RE IR

24. BEERE

T E B3 NBE S5 48 /N INAT U B ik A, R DVT i2WiksiE[4]: 1) Bk st ss, BN
BRI AR SR, 2) FKE G e BN 5, kIR RS AR B RESE SR R 3) B
TR AR, R0 2 M S AR AT A BE R M B LR AS 5 sl ML IR 78 24 Bk, A B ok s PR 8 A 24
A5 5 8L MiE 5 .

2.5 BHIRENA

RIS NS 2 AAERZERRYT, EERERTECTE: PT iR (K BE KL
THEhass. Bhiasl. Eahiaah), OT iay7 (g LRI LR mshseACeme 7)), TR BT, b
SERR, R B R

2.6. Gt ERE

N SPSS 21.0 Giit BT Gl b, ELLM A EGEER . BMI. D- Rk, JHER. &% &R
BARMIES AR X5 Fans I BMER . WAR S RIS, ASIA 432, &g B8R
O MR, UL A REERMLEH LR BN N TR E 2R (%)Er. WA MELAREIES
S LCECR A k5, A RBEIECRARRR . P<0.05 BRERGRIFFE L.

DVT R 5148 B 2 18] (155 2K H =43 2% Logistic BI04, P < 0.05 Fom 7 A G2 Lo

3. 858
AR TN 207 B, HPJE DVT 4 145 ], DVT 4 62 . AWF5cH SCI 43 DVT
R I R LN 30%.
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SRR T, P ER. D-RARL HEER. S EREA. ASIA 59 SRR, BIER
NH B BIAFEG T 2T (P < 0.05), {BEER. BMI. B#. DO, $0ii. miiE . @O BRI
Y, FHBEWAR LS EZ 7P > 0.05). W& 1,

Table 1. Comparison of general characteristics of patients with spinal cord injury in without DVT group and DVT group
% 1. RSN EET DVT AR DVT A—AR4FIEELER

PSR UIE T DVT 4 DVT 4
n=207 n=145 n=62 P1E
o EARHIE
FW ) 56.2.0+ 15.4 54.0+15.7 613+13.4 0.003
PRI, %) 44.9 42.1 51.6 0.208
BMI (kg/m?) 22.8+2.7 22.8+2.5 229+33 0.313
YA (%) 37.2 37.2 37.1 0.984
2 (%) 21.3 22.1 19.4 0.664
SEREER
D- &k (ng/ml) 1889.6 +2322.6 1370.8 + 1641.9 3103.1 +1641.9 <0.001
JIFL ] i (mmol/L) 472 +1.14 4.61+1.10 5.00 +1.21 0.025
15 % J4 Jig & 1 (mmol/L) 1.22+0.51 1.16 +0.44 1.35+0.63 0.013
HrESIH R
ASIA 5 24(A/B, %) 29.0 214 46.8 <0.001
BRfEsE
BE PRI (%) 20.3 22.1 16.1 0.347
ML (%) 324 303 37.1 0.344
T L (%) 53 4.1 8.1 0.251
Ji98 (%) 10.1 6.9 17.7 0.018
(%) 30.4 31.7 27.4 0.540
EIL(%) 19.8 14.5 32.3 0.003
PRI (%) 30.9 28.3 37.1 0.210
FHRE N N(%) 51.2 57.9 35.5 0.003

VERE: BMI. body mass index, H&REFEEL.

KRR PP A G 2 2 RFER . D-Z K, HERE. S%EERER. ASIA 2%, &I,
RHRENNENEZ R, £EEIF DVT fENEAE, 12 KZE I Logistic [FIH T B, 3K
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TIRIL DVT FIRAESER . D- R ASIA 5. &I . BURGFEIERENE:, SR EEEAOR
=0.49, 95% CI = 0.27~0.90)FH F-HA 52 52/ NAFAE 51 KB (OR = 0.40, 95% CI = 0.22~0.74). W3 2.

Table 2. Binary Logistic regression analysis of spinal cord injury patients in without DVT group and DVT group
2. BEERBERE T DVT LA DVT A4 Logistic @A

B OR {#(95% CI) P1H
FE# )
<50 1
0.005
>50 3.1 (1.41~6.80)
JIE [ B (mmol/L)
<5.17 1
0.284
>5.17 1.40 (0.76~2.61)
D-— & {£(ng/ml)
<1900 1
<0.001
>1900 3.87 (2.05~7.27)
15 % 5 R B I (mmol/L)
<1.1 1
0.021
>1.1 0.49 (0.27~0.90)
ASIA 732
C/D/E 1
<0.001
A/B 3.23 (1.71~6.11)
fiyeg
¥ 1
0.022
H 2.91 (1.17~7.27)
RS
¥ 1
0.004
H 2.81 (1.39~5.70)
RHIRENN
e 1 1
H 0.40 (0.22~0.74) 0.003

7ERE: BMI. body mass index, SAiE EE; OR. Odds Ratio, LLfELt; CI. confidence interval, E{FXH.

4. Fig

DVT & SCI 35 % WA &RE, — Il Meta 70 BT HRIE R H N 5.3%% 38.6%, “F1J 16.9%, HKZ
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By Bk 1 B SE BRI 5], #ETEIN, SCI J5 DVT BIRARWEBPIKIRE, M 5%F) 26% A% [6],
AT RITELIN 30%, SHRIE—F. 29 30%H DVT IR A it %E(PE), PE BUAtrEm, KM
5 A . CAIEEIA DVT FE K 5 2 R K ——Virchow = IAE, BT P 57 T BEBERS | i Tb IR 25 RN kR 1],
TEAEIX = Fh R KN i A4 25 5 T o

AMFARHFER S DVT TR ELEA S, FEFERIMIEK, DVT MR M7]. AS7d, Fiids
DVT fFEIEAHKME(OR = 3.1, 95% CI = 1.41~6.80), 5 TRkl —5. BEEERIIIEK, LT 4ER
. RIFEEAMESEEI I, LLLHTFIIR =AM —F A 0D, 3 R AR R sk AR ek /D, A
PEAEZE(8], KN IR TE 25 5 52401 [9], T PR B 247 T2 b, B BRIt A T e, = A a4l
JIRER L UG It P B e SRR IR 1 TR TR S AR (RN SR T VA B S 101, IR SZ 5 5 B AR
TE R o

D- = B LSRR A 21 24 B AR S T B 21 4 5 1 B A4, TR I D-— S A4k 5 T T A
TERIIREFE[11]. TEARBFH, AFEH D- %A T 55 DVT 2 1EAHK(OR = 3.87, 95% CI = 2.05~7.27),
XY Zhang [7)5 AT 45 R —8. D-ZRAAIKPIHm3m IR SBIRES, 35 TIRRUmA:, I
Bt Ja D- AR KF T+ =3 (>1900 ng/ml) [12], EUGRH#EE HLEHAT DVT HiBE e, B NE. BEHG
ST EEEHUBRATT , B FT R R LR A PR B IR G A AN LT £ 4 2 SRR R R R [12], TN Tk,
RO FTRANF RS IR, PR EA R T IR hiREYs, 458 BRELS DVT AT
TEARDGTE, B GLINT 1 40 M 3 i R, AR AGEAG R R A, ETIAR R AORE . PN R 4 AL AN
BEIM[13]. BRI AFAE M BEIRES, AR R, SRS DVT KAERIEAHNME, H50mikiE—
H14], FECREME T 5 T MARTE K.

AR B K R0 2) 90% 3@t 2 /NBERI R BB L AZZ AE FI[10], 1 JB R mT e JUL A 2% Th RE ik
55, BLOMERD, B EK IR, (2F DVT B A7 RS54 S, ASIA 44 A-B/C-E
P AAFES T2 257, ASIA 732 A-B 5 DVT JERUE IEAHIGPE(OR = 3.23, 95% CI1 = 1.71~6.11), EW
ERTCAfERE Y ASIA 73 2% A-B B E BB DhRe 24 5w 4, PR NBL A ZE D Re e 2k, 2 DVT
H R AR, 5 Clements 25 N fIRF 545 B —3[15]. Bk, X T ASIA 734 A-B HEE, FIWEMN
S IMAR: ) T

TEARWFFE A, =% B i 8 A (high-density lipoprotein, HDL)Ft&i(>1.1 mmol/L)5 DVT K&K 4 A7 EH %
P, X5 SCRRIRIE 1 — 5[ 16], FATHINE ST E 8 HDL /K5 DVT Z 8] A7 A % (OR = 0.49, 95% CI =
0.27~0.90), SCHARIE T JLFRELEALS], HDL ] 5038 5 40 i r= Ak — S AL BRI FIRA 2%, k5 40 2R R 111
M RIE , Fdd 150G B A C BE FERE LR 78 3 S JR¥G[17], HDL A Bh T 1 i i/ IR s Js 7 4
O 10 206 s I LA e A ik B 4T 4k B A, (R, HDL Mt /e & 2 B, BATAT LA S
HDL /K Fr] BEE DVT [ —FiEH K 2, $2%8 HDL A 82 FRAK DVT B K ) B B VA T SRS 18],

— IR G IELRIRR I, DVT BRESAES 7 )5 THTPE JE A B [S], BITE R i N A AR IRIT &
REZE, TATRIW RN, B E MM ANREEIBRITS DVT 2 5 AHK % (OR = 0.40, 95% CI = 0.22~0.74),
WY AE) . Biiigsh. FEhEsh. #. BT SR E T NI IR IR, e MR, 3
InEE K ENR, P RIAREE AT RS DVT (—M ORI R E, IGIRFX T SCI &, 784 driAfEAR e w4
RN NERSZIEYT

AR FCILAAAE— SRR . B, 2R TRt T, DRSS HR R R, RRIEFEK
HIBNBI 7E, 33— 5041 SCLJG DVT WIAHKIN R 28, AR ER/N, Bib—SEZRE T fEk
HNBEFL, TEARMB T, AT TRy RFEAR, $RmIRATH AL R AR 1
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