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Comparative Study of Injuried Vertebra Combined with Short Segment
Internal Fixation and Simple Short Segment Fixation in the Treatment of

Thoracolumbar Burst Fracture*
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ABSTRACT Objective: To compare the clinical effect, the fixation effect and the effect on the inflammatory response and spinal
cord injury of injuried vertebra combined with short segment internal fixation and simple short segment fixation in the treatment of
patients with thoracolumbar burst fracture. Methods: 94 patients with thoracolumbar burst fracture who were treated in our Hospital from
March 2014 to December 2016 were selected, according to the different methods of operation,the patients were divided into the injured
vertebra nailing group (40 cases) and the short segment internal fixation group (44 cases). Short segment internal fixation group was treated
by simple posterior short segment pedicle screw internal fixation, the injured vertebra nailing group was treated with injuried vertebra
combined with posterior short segment internal fixation. The operation time, the amount of intraoperative bleeding, the time of hospital-
ization, the height ratio of the injured vertebra, the Cobb 's angle, vertebral wedge angle, visual analogue scale(VAS), Oswestry disability
index (ODI), inflammatory factor indexes, spinal cord injury indexes and postoperative complications of patients between the two groups
were compared. Results: The operation time of the injured vertebral nailing group was longer than that of the short segment internal fixation
group (P<0.05), at 6 months after operation and 12 months after operation, the height ratio of injured vertebrae in the injured vertebral
nailing group was significantly higher than that in the short segment internal fixation group, Cobb 's angle, vertebral wedge angle was
significantly lower than that of short segment internal fixation group(P<0.05). There was no significant difference in VAS score and ODI
between two groups before operation, 1 weeks after operation, 6 months after operation and 12 months after operation (P>0.05). There
was no significant difference in levels of serum IL-13, IL-6, IL-8, TNF-a and pNF-H, NSE, S1008 and GFAP between the two groups
at 3 d after operation (P>0.05). During the follow-up period, the patients of two groups had no serious complications. Conclusion: The

injuried vertebra combined with posterior short segment fixation can effectively improve vertebral height, Cobb 's angle and vertebral
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wedge angle of patients with thoracolumbar burst fracture, and it does not increase spinal cord injury and inflammatory response.
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Spinal cord injury

Chinese Library Classification(CLC): R683 Document code: A

Article ID: 1673-6273(2020)03-488-05

YN

]

i}

DB 3 P B B M B B B i UL 28 2R B BT A4F
TR A SRR HUAT Ml ) i A R, Do e Ak B R
L INVIR S U aa s i ek ) | 0] 2 U S R T 2 e
LB G E TR, AR SR 1 3 R 52 31 v i e 1)
] BRI ZE R R BT R OF BRIk
RENMEAS , 1 AR A e P ™. I R LGy T i
HERR R BT BT A SR MR ARRIT  (BARSHIRI T e A
W15 T BB E P T REIT N O R R i Ry
RFIRTT BE VYR FARIRI T, e ST B = AR IRET Y [
E RN RIAT T O REARE R 2 B T Y 2 SRS, A RS
AR AR ARG O/ R E AR B4 G Rl S5
S ARG R_E AR 2 B3z JHBS . SR EE o 7 B
SARIRET A E LRI R B, HATTE R BRI B W Bk R
RPN R RGN | A E RASHIRT R OHESRE ST 4
HEELETRAREIHE R SERE AOME S AR _ERLAME S HRUIRET, A F5E
SER TR OUIHE TR IS LT BOAE S AR MR A W A
ROPRSE B E M B B IR IE 20k . ARBITSE 5 78 LU Mot
BTG T B A 11 A2 5 Bl T B T T AR S
I BRI A7 2 T R 28R B RS R S S Iy MRS 45 £ ) 2
W], LA A s PRI 7 A F S P A i e 5l A R S it 2
%, BHGEIT

1 7R 5 J7

L1 — g3

FEHL 2014 4F 3 H 5] 2016 47 12 7 W1 3R Belboys i I
BB EE 94 ], M ANRHE: (D& CT X & F Rtz
W REEHE R M T 5 (2) 3 R BT MR 2401 (T11-L2) 5 (3)3
AT (4) B RS R (5)¥JTH RER 24 he
PG R, B CT B/R-B ™ sEMEAs 5 AR T 172, Hids
WG P, MRI A2 R B BT R A 22 FRIES s (61
IRBERIFT 4 (T) B R FE XA NG FE, IO
HME R B2 HEBRPRIE : (DA T ARZERIE S ; (2)
BB B R S BN R B BT (3 BE VIR RME T
124045 (4) FREMAIREZHEE;(5) GIFAGHM
Jei " E A TR R I T R A | G E T B RS P R
PR 5 (6) B I PURL B 2 A FADTRAL BT 5 (7) I KA g
JEERRHG AN R 2 o AR T AR T IR A [FRRE REE 2  a
BETLH (40 1)) Fnsm 5 BE N & e 4H (44 ) . Ve BATH S M 22
B, Lotk 18 ), AFH% 27-68 %5, SF-HAF#E (43.58% 8.51)% , $f5
B DR A 23 5], Ab B g 13 ), SEW A 4 5], B2 AR AR AL
T11 8 5, T12 8 5], L1 12 {5i], L2 12 i, Denis 43-%4 : A %1 10 {5,
B 14 30 ], ASIA 434 .D 4% 35 %l ,E 4% 5 4], TLICS 143 4-7

43, F¥(5.63+ 0.94) 48 Ji-1 B oy [ 28 53 7k 24 ), 4o 20
7], 4E Y 25-69 %, SEH4ERS (44.50% 9.15) %, BRI 424
25 ), i Ab BNV 14 ), EEIRIAS S ), SZ PR T11 9 4], T12
8 15, L1 14 5], L2 13 {5, Denis 4374 A % 11 {5, B % 33 f5i], A-
SIA 434 :D %% 38 i ,E 2% 6 ] , TLICS iF-4) 4-8 43, ¥4
(5.62% 0.87)4y, PHALBE MR A BT IR AZ 458500
Denis 43 #1 ASIA 4»%% TLICS 4> % ik TGl 2 B
(P>0.05) , AIATALE] LU . AT O RIS FR e AR 3 L 24t
1.2 FARFZE

121 @EFENEEHE B RARAS B Bk = AR S
ETN B8 A TIRYT , B 2R, BURRMD: , C TR X 2Rl i,
FRH R, BUS IE AR, LAGHE R HL  i— 1K B 10cm
AT O, BRI, VRIS R B HESS LA , (751 HE
B b N HEMCIZE AR FI OGS 58 7040 2R 5 I 2 EET A5 KR
L YL RRE R 4 B BRI HE S ARIRET B A
ME T (AR 22 B A, Je e — i, SR C AVE X 4l
BB ALEOL, B R G TR A IRET, A KR & ik, B
B G0, AR,

122 HHEESTA  RAGHEEETICS G B BoE S AR IR
ET I A TIRYT BRI 25 B RO AR A 5 5 B
7B S ARIRET N [ E — S0 AR AR M A 2 M T
TAIHEA 5-10 mm fHESARIRET, AR EAGE B LT ek .
1.3 INZZEHR
1.3.1 BEFERIER
RS

132 fr3i®fh EARE ARG 1 KRG 6 M H ARG 124
R 62 AT I o8 B2 1L . Coobb's A1 A MEREIR BRI A5 £
PSEREITES> (VAS UL Oswestry D BEREASHE 50(ODDM, 1
PP HERT VR 5 B LE = ST HERT S BE / O HERT ZAE X 1 R
R EE X 100%, 1455 HE FiT AR X 1E 8 180 B =1 HE b AR miT %
TR e S MEIR TS )/2., Cobb's £ )5 5k - 78
e L AR 1) ZARRT T S MEAAR 1) T 2 A — SR K - 4
KR, 43 BN P AL K 2 M — 2k T4k, TR 2R AR 2T i) B A B
Jh Cobb's i, FiEHEARRIZAS fl 5 ik  AEHENY b R4
WRASAE— AT LR, W 2% A ZRAR ST A1 55847 B A £ M A
RBUEAS M. VAS PRI IE AT < il — 27K 28, 7E4R L An
0-10 P ZI B, b 0 B RERICHT , 10 SRR , 1R AR 4
TR A2 AR EHLZR D AMPRIE, BRic s BT AR B A % R Y
VAS 1143, ODI @ bAudE 10 4N [al#, G4 [nl AR P50 44 T
0-5 4%, 48R 50 4y, ODI= SZFRfE4y /50% 100%, ODI Al
RETNHE LD

133 MFHERAEN  EARE 3 d B ARE NS
SMEERK L 5 mL, T2 R FHE 1 h, SR 3000 r/min By 2503
FEHEAT 10 min B2 30, 3R IR RN , B F -20°C R UK

FUEEPIAL AR B TR E] | AR e i af o



- 490 - MREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol20 NO.3 FEB.2020

PR RAERFIN o SR P T ER G2 W FRHR A A8 87 I3 v A 3R
IB(IL-18) . A4~ 6(IL-6) . 41 i /- & 8(IL-8) i J& IR
FER T -a(TNF-o0) R0 5 43 T A 200 22 38 1 (pNF-H) |
iz oo R R LR (NSE), B FEFEESESE4EA
(S100B) JiE T £F 4 i P 26 11 (GFAP) B 323k K . At &
¥ F-95 [ Sigma-Aldrich 20%], Rz A5 R4 S B &5 U
WA E1T -

134 HERE FABREREEZKT 12400660, b
FRFEREMEL(RE 6 A ARJF 12 4~ ) ARG RED
ISR BRF I RIE R AR

14 Git=HiE

fili 1] SPSS18.0 GE it Ab BA G . WL G} 3 2 it
YR, I (xt )RR, PIZEE] R HTRGZE ¢ 430, 2H N LU BCR
PBCX ¢ Gz . 2 i SR UL ORI A5 3 S D7 25 0 h .
IIEORE, R 733 (%) 3R R M o Ko #7 P<0.05, U 22
FAGIEREL.
2 BR
2.1 MABENEFAERLER

PR B P i AR Bemt ] s S e gt it

(P>0.05) ; (M B 4T 4 (0 FAR I e T4 5 Be N [ 2 41, 22 5+
G245 X (P<0.05), ILFE 1,

1 MABRENEFRIEERLE

Table 1 Comparison of perioperative indicators between two groups of patients

Amount of intraoperative

Groups n Operation time(min) blecding(mL) Time of hospitalization(d )
Injured vertebra nailing group 40 89.66+ 15.32 167.67+ 33.86 13.35+ 2.88
Short segment internal fixation group 44 78.21% 16.56 156.01% 31.54 14.19+ 2.63
T value - 3.269 1.518 1.309
P value - 0.003 0.076 0.147
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Table 2 Comparison of imaging findings at different time points between two groups

Height ratio of the injured

Groups Time Cobb 's angle(° ) Vertebral wedge angle(° )
vertebra( % )
Before operation 59.59+ 6.35 20.63% 2.36 25.62% 7.55
Injured vertebra nailing 1 weeks after operation 94.60x 4.66° 3.22+ 1.25° 2.21% 0.84°
group(n=40) 6 months after operation 92.83% 4.12° 342+ 1.54° 3.23+ 1.03°
12 months after operation 89.60+ 5.16" 3.96+ 1.64° 6.51+ 3.22°
Before operation 60.02+ 6.41 20.13+ 2.24 26.20% 7.32
Short segment internal 1 weeks after operation 93.62+ 4.58" 331+ 1.28° 2.32+ 0.79°
fixation group(n=44) 6 months after operation 88.98% 4.21% 412+ 1.87* 4.14% 1.16*
12 months after operation 84.69+ 4.93® 4.83+ 1.82® 7.86% 2.65®
Holistic analysis HF coefficient 0.9107 0.9041 0.4780
Comparison among groups F,pP 13.523,0.000 1.716,0.175 2.428,0.109
Time-point comparison F,P 47.269,0.000 32.561,0.000 19.284,0.000
Groupx time point F,P 5.802,0.004 2.946,0.067 0.365,0.458

Note: Comparison of two groups at the same time, *P<<0.05, Comparisons with before operation, "P<<0.05.
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3 MABRETRFERE VAS 470 ODI g
Table 3 Comparison of VAS score and ODI at different time points between two groups

Groups Time VAS score ODI( %)
Before operation 8.41% 1.24 88.66% 8.61
Injured vertebra nailing group 1 weeks after operation 4.62+ 1.45° 63.38+ 7.70°
(n=40) 6 months after operation 1.96+ 0.96 25.23+ 5.24°
12 months after operation 1.83+ 0.98" 22.52+ 4.63°
Before operation 8.32% 1.36 87.91% 8.86
Short segment internal fixation 1 weeks after operation 4.58+ 1.51° 64.58+ 7.50°
group(n=44) 6 months after operation 2.04+ 0.91° 26.61% 6.01°
12 months after operation 1.94+ 1.03° 23.16+ 4.92°
Holistic analysis HF coefticient 0.9363 0.8752
Comparison among groups F,p 0.026,0.857 0.528,0.396
Time-point comparison F,p 32.691,0.000 52.743,0.000
Groupx time point F,p 0.135,0.798 0.438,0.619
Note: Comparisons with before operation, "P<<0.05.
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Table 4 Comparison of inflammatory factors and spinal cord injury indexes in serum of two groups 3 days after operation

Inflammatory factors

Spinal cord injury indexes

Groups -1 TNF-a pNF-H S1008 GFAP
IL-6(pg/mL) IL-8(pg/mL) NSE(ng/mL)
(ng/mL) (ng/mL) (ng/mL) (ng/mL) (ng/mL)
Injured vertebra nailing
9.26% 1.13 1994+ 2.19 16.96x 2.63 4.73x 0.67 0.53%+ 0.09 9.26+ 1.23 1.73+ 0.33 431+ 0.58
group(n=40)
Short segment internal
. 9.32+ 1.08 20.08+ 2.24 17.12+ 2.57 4.81% 0.69 0.54+ 0.08 941+ 1.19 1.81+ 0.29 4.44+ 0.62
fixation group(n=44)
T value 0.247 0.283 0.271 0.546 0.516 0.569 1.238 1.153
P value 0.816 0.759 0.785 0.502 0.572 0.554 0.213 0.356
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