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Effect of Short-segment Internal Fixation with or without Screw Placement in
Injured Vertebra on Clinical Efficacy and Serum Inflammatory Injury

Mediators in Patients with Thoracolumbar Burst Fracture*
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ABSTRACT Objective: To investigate the clinical effect of short-segment internal fixation with or without screw placement in
injured vertebra in patients with thoracolumbar burst fracture and the influence of serum inflammatory damage mediators. Methods:
Retrospective analysis of 269 cases of thoracolumbar burst fracture who were treated in orthopaedics department of the Third Affiliated
Hospital of Inner Mongolia Medical University from March 2017 to July 2018. The patients were divided into group A (n=131, treated
with short-segment internal fixation) and group B (n=138, treated with screw placement in injured vertebra combined with short-segment
internal fixation) according to the different surgical methods. Perioperative indicators, imaging indicators, serum inflammatory mediators
and complications were compared between the two groups. Results: In the two groups, the height of injured vertebral anterior edge
increased first and then decreased at 1 week after operation, half a year after operation and one year after operation, and the height of
injured vertebral anterior edge in group B was shorter than that in group A (P<0.05). Cobb'S angle in two groups decreased first and then
increased at 1 week after operation, half a year after operation and one year after operation, and Cobb'S angle in group B at half a year
after operation and one year after operation were higher than than in group A (P<0.05). There were no significant differences in operation
time, intraoperative bleeding volume, hospitalization time and complications between the two groups (P>0.05). The levels of serum
interleukin-6 (IL-6), interleukin-8 (IL-8), interleukin-1@ (IL-1B), tumor necrosis factor-a (TNF-a) and myeloperoxidase (MPO) increased
in two groups at 3d after operation (P<0.05), but there was no significant difference between the two groups in the levels of inflammatory
mediators at 3d after operation (P>0.05). Conclusion: Short-egment internal fixation for thoracolumbar burst fracture can achieve similar

clinical efficacy with or without screw placement in injured vertebra and the degree of injury is basically the same. However, screw
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placement in injured vertebra can effectively restore the height of injured vertebral anterior edge and Cobb'S angle, which has a high

clinical value.
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Table 1 Comparison of two groups of imaging indicators(x+s,° )

Height of injured vertebral anterior edge( mm ) Cobb'S angle (° )
Groups ) 1 week after Half a year One year after . 1 week after Halfayear  One year after
Preoperative . . Preoperative .
operation after operation operation operation after operation operation
Group A
(n=131) 60.05+ 8.53  92.55+ 10.42* 88.48+ 8.43® 84.76% 8.19™ 1491+ 1.95 4.58+ 0.91° 5.72¢ 0.65® 6.83% 0.67%
n=
Group B 80.93+
60.01+ 9.48  91.64+ 9.38*  84.39+ 9.41® 14.87+ 1.83 4.62+ 0.85° 6.86+ 0.74®  7.86x 0.55*
(n=138) 10.15%
t 0.036 0.754 3.748 3.395 0.174 0.373 13.396 13.811
P 0.971 0.452 0.000 0.001 0.862 0.710 0.000 0.000

Note: Compared with preoperative, *P<0.05; compared with 1 week after operation, "P<0.05; compared with half a year after operation, °P<0.05.
HEER L (P>0.05); TR IL% 2,

& 2 FABEREIERR L8 (x2s )

Table 2 Comparison of perioperative indicators between two groups( xzs )

Groups Operation time(min ) Intraoperative bleeding volume(mL ) Hospitalization time(d )
Group A(n=131) 11731+ 12.72 334.72+ 14.69 9.24% 0.68
Group B(n=138) 118.28+ 10.60 337.63+ 13.71 9.28%+ 0.64
t 0.681 1.680 0.497
P 0.497 0.094 0.620
2.3 MiERAERG B R THE (P<0.05) , (HFLLA ST 3d b3 L3 S8 5E 45 1030 o L4 24

P ARI LY IL-6,IL-8 . IL-18 . TNF-a \MPO 7K F LU 2%  FGimE X (P>0.05); FE L% 3.
SRGH 2 L(P>0.05) , IR ARG 3d LT RAE ST A IR 2

R 3 WAMFIIERG N R (s )

Table 3 Comparison of serum inflammatory mediators between two groups( x=s )

IL-6( pg/mL) IL-8( pg/mL) TNF-a( ng/mL) IL-18(ng/mL) MPO( pg/mL)
Groups Preopera- 3d after Preopera- 3d after Preopera- 3d after Preopera- 3d after Preopera- 3d after
tive operation tive operation tive operation tive operation tive operation
Group A 14.68+ 19.56% 11.32% 18.71% 10.96%
2.94+ 041 5.02+ 0.55* 7.57+ 0.93 6.69+ 0.57 9.71% 0.78"
(n=131) 1.55 1.48 1.49 1.08 0.58
Group B 14.61+ 19.76% 11.41% 18.73% 10.28+
3.05+ 0.52 4.93%+ 0.43* 8.52+ 0.78 6.71% 0.63 9.69+ 0.71°
(n=138) 1.04 1.73* 1.57 1.32¢ 0.83¢
t 0.437 1.098 0.482 0.136 1.920 1.499 0.483 1.637 0.273 0.220
P 0.662 0.273 0.630 0.892 0.556 0.135 0.621 0.612 0.785 0.826

Note: Compared with preoperative, *<0.05.

24 MAHREREBRILE R 1) 5% () BB T AMEAR | - BOHE IR A T S BRI, AEAAS 11 7

A GIRJE R A 4 B0 g S BT ORIk A 3 B AMBRMDE AT, S AT RGBS, A B 20
PrARES 6 GINEE MR, JFRAE R A5 13.74%(18/131);  S0%H R A N EMERE SR BT o I B A2 007 DN [ S M A A
B 4IRS KA 5 G e 3 R B ER bk ke 3 BB R ARG 7 I PR A% SRR S Y BORI T B
A 2 BIN I EWTR, HF AR KA 50 9.42%(13/138), AL IETREYRYT , 3] SASEAF B P RCR s B I PRATT TS A9 TR
I RAE R A R A 7 T Ge T4 7 L (+=1.230,P=0.267 ) , A APz e R AT BN [ 2 107 M MR 2B 3 2 5 | AR
3 ik AR Bt AR TR 1 BEN [ 2 BTG/ TR I ) AR i R A
G M PR S M A B2 5 A B, (I LA 0, A B i [

H T RO B AL TR A B WA S A LD REAR R Jay 7 ma RIS R AT B O3k 1 5 B (A AN B AT
FERUE T IZBMERCZSMIPE BT R0 2 SO0 MOREHEAR RS 7 F0 40 HE 2t AR o T 5 e E 56 [ 50 344 o g [
B2 ms il A R TR, MBI TR Wi s R E KR, P, SR &R BN



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol20 NO.2 JAN.2020

- 327 .

IE6] 5 PIFA L SR AR i 9 T JBE 25 2R LA PAY [T 2 I ] e ) A7 R
AEA BRI o AR, DiMEEET NI 1R T B Wi e
e R P ST, IF3RA T —E BORCRY, Bl PRAT 5C L34 P o
FI 77 SN 1 A7 A — 8 Gl , AR SR JEIF 3T
ARUBFFEE TR, PIZAE TR A i AEBERS

()75 THIAH LE , AR DL 25 22 57 o 3K F2 2Rl T A 24 R BORH [ Y

FARAR, PRGN RIA—F, ME— R Z A7 T B TEL

i, SRR R AR T I 28 S A R0 BRAEA 2 PHA R OaME BT

AN T AR , 10T AT i A 4 B A1) 3 0] 22 R Bk S S

JO7 F 8 5 e SAE R BRI 2 . o TL-6 \IL-8 | IL-1B F] {2

AR R B, HARSR A {2 R A IR TNF-o 7]

LU RAEVERI3 , AT AL HEJAE S Y™ KAL) MPO

Je PRI AR IE MRS, T ROR R AR R T R R

AT AR A 2 T ARIGIT IR A — 2 B B RAEA UK

It AEPZEARSS 3d BB LTE RAES A BIC2E 5, ol WA

HEBET AR RAEA I, 3% AT RES DA B AT RTINS 588 T

I3 R J5 A R T BT RS2 N T AT A O, — s R T 2Rk

TR AR 2T AUBIFE SR TR, Uikl B E T

ARJFHAE L ARJE 1 AFCIMERERHTZR R  Cobb'S £ I Ble 2

BIPETOMEAEE T, o0 LR Al B8 DM B TRY 6 BT 15

PSR =S E , ATRRRIESERY 4 ETRFAT DUIERLN , I

R BT A o LUK, DA BT T S IRAE S T A

HE 1 RN RS 50, WA R T 1 B g 2 T b 227>, AR SCES SR R

I RARE R A ZEHBTC 22 57, W] DLOTHE BT S AN BT 2 A VAR

2 AHZE b A N PRI S5 R A o, Dk T oA [ 2 VAT I

TEMERR R BT, AT RO IF R R A 5 X AT SE

GERAPAE—E 2 5%, WTHERE R WA B E AP MR 25 5, 5

TRTFR LG RAFAE—E 2 5, IR SRl AT IR — P ST
Zi b B A T TR A 2 A R D

EET SN EE AT ARA AR B I RS TR, ELOHE B AT AT A R

PIHEMEATTZ, =1 8 . Cobb'S £, I N FH A (58 1

& # 3L #k(References)

[1] Liu H, Wang H, Liu J, et al. Biomechanical comparison of posterior
intermediate screw fixation techniques with hybrid monoaxial and
polyaxial pedicle screws in the treatment of thoracolumbar burst
fracture: a finite element study [J]. J Orthop Surg Res, 2019, 14(1):
122

[2] Yin M, Chen G, Yang J, et al. Hidden blood loss during perioperative
period and the influential factors after surgery ofthoracolumbar burst
fracture: A retrospective case series[J]. Medicine (Baltimore), 2019,
98(13): €14983

[3] Gumussuyu G, Islam NC, Kose O, et al. Comparison of Two Segment
Combined Instrumentation and Fusion versus Three Segment
Posterior Instrumentation in Thoracolumbar Burst Fractures: A
Randomized Clinical Trial with 10 Years of Follow Up [J]. Turk
Neurosurg, 2019, 29(4): 555-563

[4] Wu'Y, Chen CH, Tsuang FY, et al. The stability of long-segment and

short-segment fixation for treating severe burst fractures at
thethoracolumbar junction in osteoporotic bone: A finite element
analysis[J]. PLoS One, 2019, 14(2): 0211676

[5] Hu ZC, Li XB, Feng ZH, et al. Modified pedicle screw placement at

the fracture level for treatment of?thoracolumbar burstfractures: a
study protocol of a randomised controlled trial[J]. BMJ Open, 2019, 9
(1): 024110

[6] SuY, Wang X, Ren D, et al. A finite element study on posterior short
segment fixation combined with unilateral fixation using pedicle
screws for stable thoracolumbar fracture [J]. Medicine (Baltimore),
2018, 97(34): e12046

[7] Lin CL, Chou PH, Fang JJ, et al. Short-segment decompression and
fixation for thoracolumbar osteoporotic fractures with neurological
deficits[J]. J Int Med Res, 2018, 46(8): 3104-3113

[8] Lai O, Hu Y, Yuan Z, et al. Modified one-stage posterior/anteri or
combined surgery with posterior pedicle instrumentation and anterior
monosegmental reconstruction for unstable
thoracolumbar burst fracture[J]. Eur Spine J, 2017, 26(5): 1499-1505

91 ZEE, 3h A, REIK, . 205 %A AMEAME 5 ARA4T B 208 57 MR
FLR W e 97 RO IR A4 B F 3 &, 2018, 18(4): 767-770,
790

Denis type B

[10] Diniz JM, Botelho RV. Is fusion necessary for thoracolumbar burst
fracture treated with spinal fixation? A systematic review and
meta-analysis[J]. J Neurosurg Spine, 2017, 27(5): 584-592

[11] Jang HD, Bang C, Lee JC, et al. Risk factor analysis for predicting
vertebral body re-collapse after posterior instrumented fusion in
thoracolumbar burst fracture[J]. Spine J, 2018, 18(2): 285-293

[12] B3&&, vH . M 3 AR T A2 BAEORTY 06 97 MRRAE R B
B[] Al R BT 4 B (RF0R), 2011, 5(2): 549-551

[13] Mehraj M, Malik FH. Early Clinical Results of Short Same-Segment
Posterior Fixation in Thoracolumbar Burst Fractures [J]. Ortop
Traumatol Rehabil, 2018, 20(3): 211-217

[14] &rara, KB, X ek, 5. G%4ATH AR S HAREATE T AR
Zxt L1 MRS B A7 B A MR AT BOR A 77 2 [J]. T B,
2017, 23(3): 469-472

[15] MvF, MBS, 200, F. HHEEATE R BEATAY BN E &
T AR LR 89 97 ATk [T] 3R e R F 5k (BESFHR),
2017, 14(2): 97-100

[16] Mk de. 425 B B 0% 77 AR LB 4 R P 4 M B 4T 55 5 2
5 2t Y oalT]. B 2 &, 2017, 38(3): 250-254

[17] Lee KY, Kim MW, Seok SY, et al. The Relationship between
Superior Disc-Endplate Complex Injury and Correction Loss in
Young Adult Patients with Thoracolumbar Stable Burst Fracture [J].
Clin Orthop Surg, 2017, 9(4): 465-471

[18] 3% &, ML HA, FRAY, . itk B 477677 AOA3.3 A H AR KR AL
Wil At Ay AR AR P E4RLR TARAT 5, 2017,21(35):5673-5678

[19] Jo DJ, Kim KT, Kim SM, et al. Single-Stage Posterior Subtotal
Corpectomy and Circumferential Reconstruction for the Treatment of
Unstable Thoracolumbar Burst Fractures[J]. J Korean Neurosurg Soc,
2016, 59(2): 122-128

[20] 737 &, kALE, HoA, 5. EUHELEGEMES RETER
R I P REAME R G B A 69 06 R IT AT AR (J]. ) R B,
2018, 39(19): 2916-2920

[21] AL, K3%, Lue s, . WIRMERL B EHXHHRETE R E
AT R G BITRA AR E AP ZE R ). B hH E S
T2 23R, 2016, 22(20): 2420-2423

[22] Chen ZD, Wu J, Yao XT, et al. Comparison of Wiltse's paraspinal



- 328 .

MREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol20 NO.2 JAN.2020

approach and open book laminectomy for thoracolumbar

burstfractures with greenstick lamina fractures: a randomized
controlled trial[J]. J Orthop Surg Res, 2018, 13(1): 43

[23] He Y, Xiao Y, Yang X, et al. SIRT6 inhibits TNF-a-induced
inflammation of vascular adventitial fibroblasts through ROS and Akt
signaling pathway[J]. Exp Cell Res, 2017, 357(1): 88-97

[24] Elmasry S, Asfour S, Travascio F. Effectiveness of pedicle screw
inclusion at the fracture level in short-segment fixation constructs for
the treatment of thoracolumbar burst fractures: a computational
biomechanics analysis[J]. Comput Methods Biomech Biomed Engin,
2017, 20(13): 1412-1420

[25] Amelot A, Cristini J, Moles A, et al. on neurologic burst
thoracolumbar fractures fixation: Case-control study[J]. Injury, 2017,
48(10): 2150-2156

[26] Liao JC, Chen WP, Wang H. Treatment of thoracolumbar burst
fractures by short-segment pedicle screw fixation using a combination

of two additional pedicle screws and vertebroplasty at the level of the

fracture: a finite element analysis [J]. BMC Musculoskelet Disord,
2017, 18(1): 262

[27] Aono H, Ishii K, Tobimatsu H, et al. Temporary short-segment
pedicle screw fixation for thoracolumbar burst fractures: comparative
study with or without vertebroplasty{J]. SpineJ, 2017, 17(8): 1113-1119

[28] Lin YC, Fan KF, Liao JC. wo additional augmenting screws with
posterior short-segment instrumentation without fusion for unstable
thoracolumbar burst fracture - Comparisons with transpedicular
grafting techniques[J]. Biomed J, 2016, 39(6): 407-413

[29] Sun C, Guan G, Liu X, et al. Comparison of short-segment pedicle
fixation with versus without inclusion of the fracture level in the
treatment of mild thoracolumbar burst fractures [J]. Int J Surg, 2016,
36(Pt A): 352-357

[30] Z= P4k, AR3%, K E £, 5. BAL R R BAT)G % I AL 0 B8 R 6 7
M REAE R IL R AR B A T ALy [J]. P B F B £, 2016, 25
(10): 1955-1957

(E#%%8 307 1)

[20] Beath SV, Kelly DA. Total Parenteral Nutrition-Induced Cholestasis:
Prevention and Management[J]. Clin Liver Dis, 2016, 20(1): 159-176

[21] FT# 6, M, R34, . Pk m i ke I £ L0
SR BT AR & AR 4 e A L]. T R EA KRS F
IR, 2017, 39(4): 429-432

[22] Wang L, Jing Y, Lai K, et al. A Case of Biliary Tract Infection
Caused by KPC-2-Producing Kluyvera ascorbata [J]. Case Rep Infect
Dis, 2018, 2018(5): 1-2

[23] Suwa Y, Matsuyama R, Goto K, et al. IL-7 and procalcitonin are
useful biomarkers in the comprehensive evaluation of the severity of
acute cholangitis[J]. ] Hepatobiliary Pancreat Sci, 2017, 24(2): 81-88

[24] Chang ZK, Kou ZP, Li SX, et al. To evaluate the correlation between
the change of immune system function before and after the treatment
of malignant obstructive type jaundice treated with biliary stent [J].
Eur Rev Med Pharmacol Sci, 2018, 22(6): 1638

[25] &R, kt#, WE, S FIRBGFHA@ILYE N Lm0
TLR4 #+ PMN it # #44ksh sk sx [J]. oF B -8 shFF 4 &, 2010, 19

(7): 752-755

[26] LiH, Feng D, Cai Y, et al. Hepatocytes and neutrophils cooperatively
suppress bacterial infection by differentially regulating lipocalin-2
and neutrophil extracellular traps [J]. Hepatology, 2018, 68 (4):
1604-1620

[27] Oliveira THC, Marques PE, Proost P, et al. Neutrophils: a
cornerstone of liver ischemia and reperfusion injury [J]. Lab Invest,
2018, 98(1): 51-62

[28] Pflughoeft KJ, Swick MC, Engler DA, et al. Modulation of the
Bacillus anthracis secretome by the immune inhibitor Al protease[J].
J Bacteriol, 2014, 196(2): 424-435

[29] Xu C, Huang XE, Wang SX, et al. Comparison of infection between
internal-external and external percutaneous transhepatic biliary
drainage in treating patients with malignant obstructive jaundice[J].
Asian Pac J Cancer Prev, 2015, 16(6): 2543-2546

[30] Yuan XL, Wei B, Ye LS, et al. New antireflux plastic stent for
patients with distal malignant biliary obstruction [J]. World J

Gastroenterol, 2019, 25(19): 2373-2382



