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Research on risk factors of traumatic cervical spinal cord injury based on emergency CT
ZHOU Zheng, FANG Xi, KANG Jian, LI Hua, CHEN Xufeng, ZHOU Hao, LI Lin"

Department of Emergency and Critical Care Medicine, the First Affiliated Hospital of Nanjing Medical University,
Nanjing 210029

[Abstract] Objective: To evaluate the risk factors and prognostic impact of traumatic brain injury (TBI) combined with traumatic
cervical spinal cord injury (TCSCD) in patients with multiple traumas based on emergency CT. Methods: A retrospective analysis was
conducted on the data of 218 patients with multiple traumas who were admitted to the emergency department of the First Affiliated
Hospital of Nanjing Medical University from January 2020 to December 2022, in whom TCSCI was not excluded. Patients were divided
into the TCSCI group and non-TCSCI group based on cervical MRI results. Multivariate logistic regression analysis was used to screen
for independent risk factors, construct a receiver operating characteristic (ROC) curve prediction model, and perform internal
validation. Results: TCSCI was identified in 69 patitents (31.7% ). Multivariate logistic regression analysis showed that higher head
abbreviated injury scale ChAIS)scores(OR=1.552,95%CI: 1.101-2.188), sub-axial injury classification (SLIC)scores (OR=1.235,95%
CI: 1.006-1.517) , and paraplegia symptoms (OR=3.810, 95%CI: 1.115-13.020) were independent risk factors for TCSCI. The ROC
curve for the predictive model showed an area under the curve (AUC) of 0.900 (95% ClI: 0.859-0.941). The Hosmer-Lemeshow test
confirmed good discriminative ability and calibration of the model. Conclusion: hAIS, SLIC scores, and paraplegia symptoms are
independent risk factors for TCSCI in patients with multiple traumas. Emergency CT combined with assessment of hAIS, SLIC scores,
and paraplegia may effectively identify high-risk TCSCI patients with multiple traumas where TCSCI cannot be excluded.
[Key words] traumatic cervical spinal cord injury; emergency CT; head abbreviated injury scale score; sub-axial injury classifica-
tion; paraplegia symptom; risk factors
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%t 245 (central nervous system, CNS) G475 14 75975 , 41
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B T ZIUME 1) 4 5% HY  SUME S5 AL | B JEEME AR & 47, 1R
P CT 25 FVF € 495 1™ B A% FZ PF 43 Ginjury severity
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SE A& T AFAE TCSCI
1.3 stk

KA SPSS 25.0 it A B AF AT Hdm oo XF
TREE TR AR LS A, I ERAEE G+
$)ZTN, K ST AEAS ¢ hr B0 %of B 20 18] 22 5+ 5 AN s
RRIEZS 3 A F A AL (DY A2 80O M (Pas,y Pr) 132
7 » 2 F Mann-Whitney U A5 56 %} be 20 [8] 22 55 € P
GORHHGEL CE 4 HO [n (%) 16, KR 5 K50 5%
Fisher K #fiior 56 0f FLALIRI 22 52 - LLWA B2 1 TCSCI
NG Ry, 0 B2 R 3R BEAT LR 3R Logistic 8119 73
Brs LIR30 AT P < 0.01 R ROV H & &, LA
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TR 58 25 SRR B, P < 0.05 N 22 57 A G it 2

2 # R

AT TS USCER 218 1] 22 A3 FE A I IR ok
MRI BH 7 TCSCL 2 W7 69 191, J TCSCI 149 1] . 218 41l
B, BERT I A 20 min~8 d, B AL ) 5 by 5B b
167 151, Lt 5101 568 14~98 %, FRALEE RS 56 % 5 BE
FEA m ILE 57 61, B bR 99 19491, 7t 0a97 6 4511, fidi 2 Ff
61511, iR 2 451), 1 BEL ZE 14 g 1491 22 8 455 102 431,



* 348 - Mo

S NI -

F45 53
20253 A

BA VA% 33 451, S AHIEAS 11491, Bk ARI4%5 3 451 ; 1SS ¥4
2~50 53, HALVE S 19 435 FE i 4T 65 1, i P 45 4%
107 61, HE-B 91 700, FAE 3 1161, FkEE 3
109 51, #FUHE 8] 5% 2 H 189 491, FFUMEAS AL 11 451, i fi
HEE AT 78 M1l A b A 7 v A B FLAS 55K 13 491, A
621K .

guitah BE M, TCSCI AL AE TCSCL 4, B4k 5
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CHy DB 5 S5, E TCSCT 4 3 B9 B4 Ja Bt
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Table 1 Comparison of baseline characteristics between the TCSCI and non-TCSCI groups

Total TCSCI group Non-TCSCI group
Characteristic (n=218) (n=69) (n=149) xX/7 P

Pre hospital time [h, M(Pss, Ps) ] 5.00(3.00, 11.75) 5.00(3.00, 12.00) 5.00(3.00,10.000  -0.674  0.500

Age Lyears, M(Pss, Pys) ] 56.00(48.25,63.000  58.00(53.00,63.000 54.00(44.00,64.000 -1.919  0.055

Male[n(%) ] 167(76.61) 59(85.51) 108(72.48) 4464  0.035

Vital signs[ M(Pss, Pss) ]

SBP(mmHg) 130(116, 147) 126(111, 141) 131(120, 150) -2.159  0.031
RR (beats/min) 20(17,20) 20(17,20) 20(18,20) -0.673  0.501
HR (beats/min) 82(74,93) 77(67,87) 85(76,95) -3.611 <0.001
TCC) 36.5(36.3,36.5) 36.5(36.2,36.5) 36.5(36.3,36.5) -0.007  0.994
Sp0.(%) 98(96,99) 98(96,99) 98(96,99) -0.453  0.651
GCS 15(14,15) 1514, 15 15(14,15 -0.142  0.887
Past history[n(%) ]
Hypertension 57(26.15) 16(23.19) 41(27.52) 0.458  0.499
Diabetes 19(8.72) 8(11.59) 11(7.38) 1.051  0.305
Coronary heart disease 6(2.75) 5(7.25) 1€0.67) 5359  0.021
Stroke 6(2.75) 3(4.35) 3(2.0D 0.286  0.593
Tumor 2(0.92) 0 2(1.34) — >0.999
Chronic obstructive pulmonary disease 1€0.46) 1(1.45) 00 — 0.317

Cause of traumal n(%) ] 14.042  0.003

Traffic injury 135(61.93) 33(47.83) 102(68.46)
Falling injury 52(23.85) 19(27.54) 33(22.15)
Heavy object injury 2009.17) 9(13.04) 11(7.38)

Falling injury 11(5.05) 8(11.59) 3(2.0D)

ISSLM (Pas,s Pr5) ] 19.0(14.0,25.5) 18.0(16.0,24.0) 19.0(12.0,26.0) -0.528  0.598
Head-AIS 3(2,4) 4(3,4) 3(2,3) -4.473  <0.001
Face-AIS 11, D 11, D 11, D -2.872 0.004
Thorax-AIS 000, 1.75) 00,0 000,2) -1.739  0.082
Abdomen-AIS 2(0,3) 1€0,3) 200,3) -1.306  0.192
The four limbs-AIS 0€0,2) 0€0,0) 00,2 -2.232 0.026
Skin-AIS 0€0,1.75) 0€0,0) 0€0,2) -3.540 <0.001

Skull fracture[n(%)] 65(29.8) 10(14.49) 55(36.91) 11328 0.001

Intracranial injury[n(%) ] 107(49.1) 22(31.88) 85(57.05) 11.948  0.001
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Total TCSCI group Non-TCSCI group
Characteristic (n=218) (1=69) (n=149) xX/7 P

Subdural hematomal n(%) ] 40(18.35) 5(7.25) 35(23.49) 8.306  0.004
Epidural hematomal[n(%) ] 22(10.09) 5(7.25) 17(11.41D 0901  0.343
Subarachnoid hemorrhage[n(%) ] 74(33.94) 16(23.19) 58(38.93) 5209  0.022
Cerebral contusion/hemorrhage[ n(%) ] 63(28.90) 7(10.14) 56(37.58) 17.280 <0.001
DAI[n(%) ] 10(4.59) 2(2.90) 8(5.37) 0.214  0.643
Pneumocephalus[ (%) ] 15(6.89) 2(2.90) 13(8.72) 1.672  0.196
Intracranial injury site[n(%) ] 21.481 <0.001

Prefrontal region 32(29.9D 3(13.64) 29(34.12)

Posterior occipital region 12(11.21D 1(4.55) 11€12.94)

Temporal lobe region 29(27.100 2(9.09) 27(31.76)

Multiple site damage 34(31.78) 16(72.73) 18(21.18)
Maxillofacial fracture[ n(%) ] 70(32.11) 14(20.29) 56(37.58) 6.470  0.011
Mandibular fracture[ n(%) ] 11(5.05 2(2.90) 9(6.04) 0426 0514
Cervical vertebra fracture[ n(%) ] 109(50.00) 44(63.77) 65(43.62) 7.655  0.006
Cervical disc herniation[n(%) ] 189(86.70) 65(94.2) 124(83.22) 4.931 0.026
Cervical calcification[n(%) ] 11(5.05) 3(4.35) 8(5.37) 0.000 >0.999
Thoracolumbar fracture[ n(%) ] 78(35.78) 19(27.54) 59(39.60) 2986  0.084
SLICLM(Pas;s Py5) ] 1€0,5 52,7 000, D -8.761  <0.001
Physical examination[n(%) ]

Anisocoria 13(6.0) 1(1.45) 12(8.05) 2.585  0.108

Paraplegia 62(28.4) 46(66.67) 16(10.74) 72.484  <0.001

SBP: systolic blood pressure; RR: respiratory rate; HR: heart rate; T: body temperature; SpO.: finger pulse oxygen saturation.

IS 2 RZR B4, dE— P A TCSCLE) 15 0L, 45 R BoR, TCSCIZH 11 69 1 8.3 v, 6 51 4% F
fER R . WA IR, TCSCI 5 hAIS . SLIC ¥4 TUEIREALIETT  SBIAE A T S, Rz
HEEIRZ VMG, 2IEMRP <0.05,%2). TBLF-AR, 33 G4 B HETF- AR, 1 4] I K g, 12 4] I

BB G 218 B BRIT R ROE AT RIWHIEGE, 21 B & R R K A, o B 3 B

+R2 IWTCSCIEIZ EERIITHH

Table 2 The multivariate regression analysis of influencing factors of TCSCI

Factor B SE Wald P OR(95%CD

Gender -1.317 0.562 5.493 0.059 0.268(0.089-0.806)
Head-AIS 0.440 0.175 6.305 0.012 1.552(1.101-2.188)
The four limbs-AIS -0.286 0.178 2.589 0.108 0.752(0.531-1.064)
Skin-AIS -0.389 0.225 2.986 0.084 0.678(0.436-1.054)
Intracranial injury site

No damage Reference level

Prefrontal region -0.805 0.889 0.819 0.366 0.447(0.078-2.555)

Posterior occipital region -0.722 1.184 0.372 0.542 0.486(0.048-4.945)

Temporal lobe region -1.649 1.107 2217 0.137 0.192(0.022-1.685)

Multiple site damage 0.904 0.742 1.486 0.223 2.470(0.577-10.573)
SLIC 0.211 0.105 4.078 0.043 1.235(1.006-1.517)
Paraplegia

Not have Reference level

Have 1.338 0.627 4.551 0.033 3.810(1.115-13.020)
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WIMEIZET: s A TCSCI 4L 149 ) g & v, 8 4 ] 1
MR HLIE T, 7 B4 T I v 4 254, 5 5147 TBI
FAR, 27 B147 SCLFR, To I KRR, 24 51 3 il 5
JERL, 21 9 I KR IR A K A AR 5 1 451 5B 3 43 e 34 ) T
2. HBEH GOS ¥4, TCSCI 4L A £ %1 3 43, 4 TCS-
CIHFALELS 5 (R 3D

ST B, TCSCL A #5232 /i F AR vl gt &
FIETCSCI4L.(P < 0.05), [ TCSCI 8 55 75 & 1 i
FRK IS (P < 0.05) . b4k, JE TCSCIA 3511 GOS
P4 B T TCSCI4L.(P < 0.05) .

EF X hATSSLIC P73  ARESEIR 74 52 T
YERFAE (receiver operating characteristic, ROC) #H £&
K= BRI (R 4, B D it ROC HiZ8mT B
B, hAIS 1) ROC Bl 28 °F THI A7 (the area under the
curve, AUC) A 0.679, SLIC ¥ 43 ] AUC }y 0.848, #
FERER B9 AUC 7 0.780, = F {E2 I TCSCL 7 TH A H
Gt 2R R (P <0.05) . HAh, =3 [l R ()
AUC 240.900, ilESE4E 2 k45 56 1, hAIS.SLIC 7
I3 FEFEREAR =% TCSCI A2 W BA RTHE AR FH .

3 3t i

#3 MABEMEGIAT TR R R L

Table 3 Comparison of trauma treatment, complications, and prognosis between the TCSCI and non-TCSCI groups

Total number of cases TCSCI Group Non TCSCI group
Characteristic (n=218) (n=69) (n=149) xX/Z P

Treatment[ n(%) ]

Ventilator 14 6(8.70) 8(5.37) 0.403 0.526

Vasoactive drugs 12 5(7.25) 7(4.70) 0.201 0.654

TBI operation 5 00 5(3.36) 1.109 0.292

SCI operation 60 33(47.83) 27(18.12) 20.862  <0.001
Complication[n(%) ]

Bedsore 1 1(1.45) 00 - 0.317

Pulmonary infection 36 12(17.39) 24(16.11) 0.056 0.812

Venous thrombosis of lower extremity 42 21(30.43) 21(14.09) 8.096 0.004
Prognosis

Death in hospital[n(%) ] 1 00 1€0.67) - >0.999

GOS score at discharge[ M(Pass Pys) ] 5(3,5 3(3,5 5(4,5) -5.187  <0.001

R4 hAIS.SLICTRS EIREAEA ROC £ T ER
Table 4 The AUC under ROC curves of hAIS, SLIC scores; and paraplegic symptoms

Factor AUC P Sensitivity Specificity Positive predictive value Negative predictive value
hAIS 0.679(0.604-0.755) <0.001  0.551 0.799 0.559 0.793
SLIC 0.848(0.796-0.900) <0.001  0.942 0.671 0.570 0.962
Paraplegic symptoms  0.780(0.718-0.841) <0.001  0.667 0.893 0.742 0.853
Regression model 0.900€0.859-0.941) <0.001  0.754 0.893 0.765 0.887

B2 AFR40 5 DL N AR TSI ER &R, 4
BRZ) 10% FRBE T HT 169% 5% 5 25 DR il 45 BT 850
Z RO S W 2 K%, JmtEEA &
HOERMFE S TBLZ 2 R G5 I L4452
Bz —, &I TBII B W W AR R U, 45 &
HINEEMEG AN K T —EMEE . TCSCI,
FE 2 AN BN WA SRR, 5 i iR A
SFTH DA R0 RS Bl Th RE B A, 35000 B0k R AR
= R A2 W PR RIR)T R RER 7 TCSCI
e PR SR F 28 B JE U0 o R DRy Sk | 050 AR B 45 44

A2 A7 185 o B s M, TBI & 3 TCSCI™ Y, #i 12
TCSCIL# H 75 22 B3 B & 24, H & B A0 MRS
A, {H TBI 3 WL N RS, 25 5 TP i fde g SRR
MRI B3R5 KB RO T ok, B 2 R 4 % A
A AARAE AN TR, M DU 52 A I R] Y MRTAS 25, H
B IE R A . R, IR B R A2 TCSCI
FEAFAE R AER , fnfar PROs 7 128 L B2 HH2 W TCSCI i3
HABEEZ L

CT o 75 HAA K A i ()40 30 = 12 W s &
THI PR A5, A O 2 R A iR &, A
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Figure 1 The ROC curves of hAIS, SLIC scores and para—

plegic symptoms

AL R SR HERE W BEAFAE TCSCI I B 3 75 0 AT &
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BLIRTF hATS P43, 45 SR 1 55 7 i Py 45347 17 100 ek ™™ 2
1) B 2 TCSCI X & i o (A A 9 i 1 SLIC 1743
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X IR A S AT SUHE MR

R R R 2 TCSCI 1 f $ 8Y | f B 2 1) I IR
I, L FE AR TG 7 IRk R RN R I LW T R
B iU AR RS B VAL BORERE IR 1 E O 5
BRI B LT LS F7 2 S 5 5 I
e ACREREIR B PPl 75 22 B v BTG 2, WA &
PR, E X TBIAETE BOR B AT 0 2 2, e IR T
ik TR X, ASTIF 98 R0 1 25 v A o R B LT
BT VPl 7 v, B SE [ B 7 AR LB b KU R
(National Institutes of Health Stroke Scale, NTHSS) .
NIHSS ER A 11 W7 WA, 0 55 2 K
N N N o 2 N R el i A N Ty e
B R 55 22 N T T, VP 5388 5 87 #1481 g SR A3 7™

B, MOTEEIN 0~42 31, FH EE MRI K 2 2544 St 1F
i FBNIHSS BR B AR ) iz RS & A
FSCAR ARG S T A B DA R PR Al A A TS A
FEH TR EENEE. A, NIHSS &R A7
TR J5 96 2 25 o VF 23 AN BIURR S 1) /. AT AL
W AR B I R RO R T BRI, FH AT
2 T 5% AR B A R )RR RN SR (R AS A
S BT UK 77 DA R R T 5 99 BAE T
W BB AR E R . ARF R R KW, B IR
NIHSS ¥ 73 3k B #5ORE AE IR A1 TCSCI 12 W BH fff AH
Ko BIRTEZ RAGFE M, SR 77 B DAl 7
TR 2 2 BIPE  AIRER B T E R R TR,
EARCERE IR BH 12 A SR 5 (IR , 2 BB0F () TCSCL
I

BIEA3: SC iR 5, T TBI R 32 S0 T & a4
A1 F W (53.0% ) = A BA V& 15 (28.6% ) & D115
(6.8%) %% fm Be A5 103 K 2, T TCSCI B K &= 5
2R, BEAEWT T TBI & I TCSCI I KR N
10% ~74%"* > o AT 50 o 8B 35 TBI 1) & AR 262
79.8%(174/218) , TBI 4 3 TCSCI i) & 4= F S 35.1%
(61/174) . ZHIA] LR ILFRN 2 Ab 45403 i 25 o & 9T
TCSCI, H o f 7 WLl N 22 b 4 28 B R T Ja 7
] B0 R A o X — 25 JRAE 2 R EE B A 43 A e O
RAFAEGE 522 57, NN AT e 5 W20 A8 3 S s i /b
FC . AW Sl it 2 PR 25 82 Bt S BR A1 99 N A
1S5 5 BRI TR TR A PR 20T 45 SR o s fy
REASAI , A0 1R T Skl it i 2H 235 B (1) A
XFIZ 3N, TE S CT b It i A : TCSCI I 5
i EH Ry B AN 7 3 R A B PR RE B BT, LB
BLAI S 0243 1 55 0 RIS T 0 b ) — 250, DR A
N 2 Ab 35455 CRIJ 1) X6 1R 493 T RE A& TCSCLIE AR
fER R R, B AR — D T E L

AW FEAH & B, TCSCI 41 55 4 £ 3 e o] J 3%
= T AE TCSCL A, 1X vl g 5 55 MEAE AL 2 BRI Bl h
B 11 A =R 087 2 S S = O L N g i
Hik% . HAh, TCSCT 4R H I B G A, 1X
ATRE S N BE I S E A E M A DR RIS A K.
TEHERR H AL P T v 5 AR A 4 17 100 P 250110 T g
P S AN TR P IS o0 3R [ B FARARG, th 75 B 8
B 5 7 TCSCI f 7] BE T, X X6 T 91 25 PEAl 5 11 )
TCSCItWEAG —EMZHE L.

AT R PR ETE T OFE AR M XN, H
HNE AR . @TCSCIH KA B4 47 TBI F R,
X AT RS B R I R B AR T O E TBLA K. #RF
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i) 5 LR T HEAT MRTAS 25 ) 282, X+ 2 8 TCSCI
HIR IS W R R R 12 R B HE R . RKW
BIF FENE 3t — R R NI IEX — MR, L3 TCSCI
BRI G .

FzE R FE AR

AT AEE BT R

Conflict of Interests:

None of the authors of this article has a conflict of interest.

{EZE IR AR :

Jil IE AR S ek 5 o A, SCEES s U7 RS ST B I
s FEAEE R (R B0 ST R M s A R G TS
HH5EREHES.

Author’s Contributions:

ZHOU Zheng performed data collection and analysis and
wrote the manuscript; FANG Xi contributed to data collection;
KANG Jian, LI Hua, and CHEN Xufeng conducted data analy-
sis; ZHOU Hao and LI Lin designed the study and supervised
the experiments.

[S% 3R]

[1] ELIT, LERNER D P, GHOGAWALA Z. Acute traumatic
spinal cord injury[J]. Neurol Clin, 2021,39(2):471-488

[2] LUY,SHANG Z,ZHANG W, et al. Global, regional , and
national burden of spinal cord injury from 1990 to 2021
and projections for 2050: a systematic analysis for the
global burden of disease 2021 study[J]. Ageing Res Rev,
2025, 103: 102598

[3] PANDRICH M J, DEMETRIADES A K. Prevalence of con-
comitant traumatic cranio-spinal injury: a systematic re-
view and meta-analysis[J ]. Neurosurg Rev,2020,43(1):
69-77

[4] TARAWNEH A M, D’ AQUINO D, HILIS A, et al. Can
MRI findings predict the outcome of cervical spinal cord
injury? A systematic review [J]. Eur Spine J, 2020, 29
(10):2457-2464

[5] MALOMO T, ALLARD B A, BALE K, et al. Quantifying

(6]

(7]

(8]

[9]

[10]

(11]

[12]

[13]

[14]

[15]

intraparenchymal hemorrhage after traumatic spinal cord
injury: a review of methodology[J]. J Neurotrauma, 2022,
39(23-24):1603-1635
GHAFFARI-RAFI A, PETERSON C, LEON-ROJAS J E,
et al. The role of magnetic resonance imaging to inform
clinical decision-making in acute spinal cord injury: a sys-
tematic review and meta-analysis [J]. J Clin Med, 2021,
10(21):4948
POURTAHERI S, EMAMI A, SINHA K, et al. The role of
magnetic resonance imaging in acute cervical spine frac-
tures[J 1. Spine J, 2014, 14(11):2546-2553
MATHIEU J, TALBOTT J F. Magnetic resonance imaging
for spine emergencies [J]. Magn Reson Imaging Clin N
Am, 2022,30(3):383-407
SHARROCK A E, MIDWINTER M. Damage control-trau-
ma care in the first hour and beyond: a clinical review of
relevant developments in the field of trauma care[J]. Ann
R Coll Surg Engl,2013,95(3):177-183
77 B A AR SE RTS PRAMECE BAR B &
LA B T8 R U A el B R TEL) ). F Rt R
RELZAR CHARFIEARRD 2023, 431D 15621567
FANG X, LIU D, LI H; et al. A retrospective study of RTS
score combined with bar in predicting the prognosis of pa-
tients with emergency trauma green channel [J]. Journal
of Nanjing Medical University (Nature Sciences) , 2023,
43(11):1562-1567
) o, KA. o N R I B R e 5 D s 2
O BRI R 2R B R ILRT] B E S E
2,2022,42(3):189-196
XIANG Q, ZHANG ] B. Expert consensus on emergency
diagnosis and treatment of adult cervical spine injury [J].
Chinese Journal of emergency medicine, 2022, 42 (3) :
189-196
MAHANES D, MUEHLSCHLEGEL S, WARTENBERG K
E, et al. Guidelines for neuroprognostication in adults
with traumatic spinal cord injury [J]. Neurocrit Care,
2024,40(2):415-437
GUAN B, ANDERSON D B, CHEN L, et al. Global, re-
gional and national burden of traumatic brain injury and
spinal cord injury, 1990-2019: a systematic analysis for
the Global Burden of Disease Study 2019[J]. BMJ Open,
2023,13(10): 75049
KUSHNER D S, ALVAREZ G. Dual diagnosis: traumatic
brain injury with spinal cord injury [J]. Phys Med Reha-
bil Clin N Am, 2014, 25(3):681-696
RUIZ S F, LAINEZ R A, WANG Y, et al. The role of radi-
ography in the study of spinal disorders[J]. Quant Imag-
ing Med Surg, 2020, 10(12):2322-2355

(F# %359 )



45 553 1
202543 A

RESC D S W

W, S5, 5 S KRG RE AL I v 8 B AT R R e A L .
M ERR 22 A (H AR 2ERD , 2025, 45(3): 353-359

* 359 -

[18]

BB WA TR R KR L) ). vh A2 0 ik
M7 7%, 2022, 24(5): 507-511

XU W, LI H P, WANG Z, et al. Risk factors for the out-
comes in =80 years old ACI patients after intravenous
thrombolysis[J]. Chinese Journal of Geriatric Heart Brain
and Vessel Diseases, 2022,24(5):507-511

YOU S J, HAN Q, DONG X F, et al. Prognostic signifi-

cance of international normalised ratio and prothrombin

[19]

time in Chinese acute ischaemic stroke patients[]]. Post-
grad Med J,2023,99(1170):333-339
OHARA T, FARHOUDI M, BANG O Y, et al. The emerg-
ing value of serum D-dimer measurement in the work-up
and management of ischemic stroke [J]. Int J Stroke,
2020, 15(2):122-131
[WFsEH] 2024-01-24
(R %  FD

B S S S B e S e S e S S e S e S S B a e S S S e

(E#%3527)

[16]

[17]

[18]

[19]

DAVID G, MOHAMMADI S, MARTIN A R, et al. Trau-
matic and nontraumatic spinal cord injury: pathological
insights from neuroimaging[J 1. Nat Rev Neurol, 2019, 15
(12):718-731

MASCARENHAS D, DREIZIN D, BODANAPALLY U K,
et al. Parsing the utility of CT and MRI in the subaxial
cervical spine injury classification (SLIC) system: is CT
SLIC enough?[J]. AJR Am J Roentgenol, 2016, 206(6) :
1292-1297

GOLESTANI A, SHOBEIRI P, SADEGHI - NAINI M, et
al. Epidemiology of Traumatic spinal cord injury in devel-
oping countries from 2009 to 2020: a systematic review
and meta-analysis[J]. Neuroepidemiology, 2022, 56 (4) :
219-239

MISTRY E A, YEATTS S D, KHATRI P, et al. National
institutes of health stroke scale as an outcome in stroke re-

search: value of ANCOVA over analyzing change from

[20]

[21]

[22]

[23]

baseline[ J]. Stroke,2022,53(4): 150-155
ALEMSEGED F, ROCCO A, ARBA F, et al. Posterior na-
tional institutes of health stroke scale improves prognostic
accuracy in posterior circulation stroke[ J]. Stroke, 2022,
53(4):1247-1255
BABAKHANYAN I, CARLOZZI N E, MCKENNA B S, et
al. National institutes of health toolbox emotion battery:
application of summary scores to adults with spinal cord
injury, traumatic brain injury, and stroke[J]. Arch Phys
Med Rehabil, 2019, 100(10): 1863-1871
JIANG J Y, GAO G Y, FENG ] F, et al. Traumatic brain
injury in Chinal[J]. Lancet Neurol, 2019, 18(3): 286295
BUDISIN B, BRADBURY C C, SHARMA B; et al. Trau-
matic brain injury in spinal cord injury: frequency and
risk factors [J1. J Head Trauma Rehabil, 2016, 31 (4) :
E33-E42

[Weis HEA]  2024-12-09

(RXHwIE:E B



