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ABSTRACT: The studies in the recent years indicated that inflammatory factor changed accompanied with the procession of the
onset, progression, fluid resuscitation and ischemia reperfusion of the traumatic hemorrhagic shock. This paper aims to review the
mechanism progression of the inflammatory factor related gene such as COX-2, NF-kB, iNOS, HMGBI1, HIF1a, HO-1 and CIRBP in

traumatic hemorrhagic shock, so as to provide perspectives for clinic treatment of traumatic hemorrhagic shock.

Key words: Traumatic hemorrhagic shock; Inflammatory factor; Related gene
Chinese Library Classification(CLC): R641; R605.971 Document code: A

Article ID:1673-6273(2018)04-787-04

YN

]

il

B ML PER 5 58 2 IR A B SRR P i, B
HATEILA R TR 2 A o (B R A, R T
FE25 )5 A W B RS ASRE S 20 1E, S BN B RS L, 2 4%
B UIRERE I (MODS) Y & A, LB AET . ITAFA, N AT T2
LeNEERFAL AR T B S A B AR AR 2% LA 5 h vl i 6]
AR S R P ROPE AT T IRABIESE . i A N B 2%
ML) 3 27 A ST, 3 LR I, - P TR0, R i K T 0 —
A JAE SN, 3K A S L G ), Bk A (cascade ) [
B, SEGE— LR BRIRSE T -a (TNF-a) I F 44
2R - 6(IL-6 )1 N R vg S 1k S i) B2 sl PR 1, fid A 4 B RAE
BN o Perl AR 2 B R AEA BEA R 21232 B4 13 240 i
T RO A ], AU 0 AR E 15 R e E S A B e
TBOK-BIAFAE—RE IR o R B S PIRT TS 4R 3R T, TNF- Al
IL-6 Wi fie R A 1 Fl— AL R (NO) 2 5 T R PEAR S Y

K Rt R, AT R | AR [T PR S A TR B 32 R s A A
TSR i NO TNF-ac IL-6 £ 357 1 05 A 1 113 1 R s )
BUR FRY P AR TR BRSO i TNF-o Al
IL-6 HYR S BIGITEIR O OC RV, ik 4 B SR SNE .
SRHUAGSE D REAR T SO B B, JRAE Sz 0K 24k 22 5
UG AN MODS, 17 HLAT il | P 25 S 4 PR3~ 9 SR BORE e
FIRLAR Y o IXAR AR T3 5 e U L 9% TNF-e | IL-6 NO Y3145
R X JAE PR FH 24 , AT LG R0 2 PR s ARy i ek 2
U ot ) DR I 2 DR AR, A 458 S AE PR 7 G A
PITEQI A AR PR e P O DF T HEA T 238, LU DA 3 6 L PR
SRR OB AL

1 550 5 B2 B 5 A% 5% 44 Pk e

1.1 INE{LEE -2
A AL -2 (Cyclooxygenase-1,COX-2 ) & i 3# fiz v HE A |
AN A7 BN AN ARIUE R A R . R 2 dn A

* B ITH - ZE BN PR T R TR H (2010gxjs016) s ZEBAJ5 ERHIH - Thr_E25i H (CLZ13J003)
PEFE A - EWI(1973-), 55, AR}, G0, WF507 ) - R PR2G4 , E-mail: 734107213@qq.com
o SRR XNTA(1970-), 55 1), AR, B0, {2 S0l RIS 7 1o RRR BRI BB 405 S 3 SRl R 5 ZE R 7T

E-mail: [jw273273@163.com
(Wi H 1 :2017-09-13 4532 H 1§1:2017-09-30)



- 788 - MREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol18 NO.4 FBR.2018

T RMHEF (TNF-o IL-1 IL-2 IL-6) 534 0] 50 35 240 M 1Y
COX-2 ikt sy, COX-2 1 B Fik Al S BHTHI IR R = P3s
HIFIR 2 A et R ™ AR R FE M, A HL A &R TR A
St PR R RE S 4L, Zhang YP #IF5T % B4R 2L AR 75 ¢
R/MNAA L COX-2 FIRTHIMEER E2 FikFi, $#&m COX-2 Al
HIFIMRZE B2 FH S5 R5e5 R DI REEELHXY, Koferl MW
I, A5 5% Mt R S RN (4 e BEE PTG COX-2, it
M 198 Kupffer 41 g IL-6 72495, [RIGAE AR 0 T e B8 P 410 i)
COX-2 R YA e REAE 1) M2 S,
1.2 #%EF «B

¥ X ¥ kB (nuclear factor-kappa B,NF-kB) & —#| Z 1%
FE T A v A PR R N S R, R — P EAT 2 e e SR
YERIRIEE T, X NF-«B 25 TG AR & A 07, TS 4
K A K 2t A5, 7 K RAE R T 7810
S AR T R rp o A - A ac gy 1 (NHED 350 vl 58 2
0l NF-w«B 355 4 F o HoRn 240 M2, 2> INOS 3% 3k Al
ERK1/2 SR Al I 4> B 40E I i M2 i i 4 9, Song Z
FOREFEIN N , B AR 4M Rk (chBNP) AT LA 8 A1 ] A o
NF-kB i 11 }2 NF-kB- # i1 48 5E / MMP-9 3l 4 Sk )i 5% 758
R MR TOS | L A 2 B 45 o ZER B3 R0 2% i MR 5e 52 &
PR A g i BRI AT G BR 7T T iR (NF-KB A5 ) 48 Jf A
72#14n TYROBP, TREM2, CCR1, Fl IL-18 M s /4% & e i
PN, 2R &Z M COX-2 JH3T L& 2 4> NF-«B {i i3 )7
G| A 5N COX-2 3 S b 7 , it COX-2 i NF-kB J&
B R WLSORE & SR, R At FH 25 W B A v iR AT
M, COX-2 1 NF-kB A 8 LA B45 2% M AR TEIR 7 2L F v
THUIAE T, TSGR IR OR3P 4 P 0 S5
13 F8E—ghass

A AL A A (INOS ) :NO 7EHLIA N HE Ay 4
YHE 5 F RN o F IAE A ST 22 B NO R B ok 4%,
FRARIM I, FASET I WA TR ESL, MEA (5 S50, Bs
T, SRR, T I ST LS G, 0 iR BB B K
PSS A, NO A i B Al NOS &2 —F R T
fitg, HoA 3 Fhl A . ph 20— & AL & & .eNOS iNOS, T i-
NOS JEE AML ™ Az, 76 Gy N R v, PR35 3R L S 41
A F40 IL-1  TNF-o, THZE S 55 INOS il L- A5 %R ™
A K1 NO, X BB EA A st A 245 1. Ranjbaran
M TE52E K BRI 1 AR o il 253 21400 M A B 3% (EPO) ] i
KEE B, YO E I T 685 NO FIAS[H 1) NOS fif, Jt
HJZ INOS F ¢, Tsung YC % & IR MR 5 / &2 I8 )5 M
TNF-a . N - (MDA ) NF-xBiNOS .COX-2 #] B 7t i , /%
Je MR SE / 5255 AT 75 5 (19 S RE BOn; R ARz 8402, Satterly SA
S50 7 1 B 405 PR S AR N 45 HLS BT LA A R T AL 4
HIF-1o FJFRIA, BEAIK INOS 3235 , NI FEARIR A 255 5K s
AR R H R IR SR, Hsu JT S5 55 & 31, Bl 5 5
1B p38 MAPK §ii ¥4 T &, INOS Fl k4,35 5 [ T (HIF)
la ik TFhimr, FREAZE W] REE I E BE 2 32 R H 56 Y p38 MAPK
M AY INOS/HIF-1 v 38 B RH 1 IR 4519
14 BSEBREEH 1

EEBEFGEENE 1 (high mobility group protein, HMGB1)
P LR A WAL 4000, BN A 3 RE 1A SRR I
FEHBORT LIRS R, HMGB 1 A AH A% Bl -5 6 S 6 T 28
K=Y K (RAGE) 45 4, HMGBI1/RAGE {553 #1300 fig
% 1E— 25 B 22 54 )5 0TS B I (MAPK) #I NF - B {55
3 e AT =2 2 AR R A BN Ak A K T 81 (TGFR AT
AU, Horst K 7EH% BIAMS J IMLE K TR 5T Hr & 0, FEAR 5 7™
HAR S 4 5 HMGB-1 F} & K7 F1 HSP70 Wik /K ~F- %5 YI A
%, I IL IS AR T LIRS R (5 5 ok s S5 1067
19, HMGB1 B RS —Se gl 2l P v 0 o, vl ad 5
toll FEAZ R (TLRs) A LA HIR I 15 S48 48 I 7 A= AT I8t
A7 e, Qi YF S5A/F58iA S HMGBI nl 78 fi #4461 15 5|
KRR AERE YA, FT e K7 5.0 I USEFE B I DR 45
SFEIAHZEN, HMGBI Alil i 5 RAGE 254 76 7. 0] UR $if5
EEAMEN, T L 5 A 38 B0 IR0 LR,
HMGBI #iil F 7T R 1A VR 45 B 7677 SR g,
L5 REFEEF -1a

{4153 R T 1(hypoxia inducible factor, HIF 1) /245 % 5
BRAZOEEHE T, BTSN HIF1 &4 SALE LR Ang
52 0 P SR A% 0 s S TR, HIF- Lo 2275 S 33003 7] HIF-1
SRR I B B, 38 R T A0 A K L I A A R B AR
T2 S R0 0 335 AV S 98, 2 S RS I A 7
ot 240 0 4 3 14 B R R A ) S PR ), Jiang H RS IA
Sk HIF-lo S22 75 i SR 9 i 1 25 0 B R 38 1) DGR 4 1A
F U, HIF-la 7EMRSEREIN REAS M T 8 485 1 40(connex-
in, Cx40) i P Bz 40 AR ) 1 45 &7 3k i, Zhang F %
W RHL, AREHA AR S/ ML I HIF-1a £ INOS ik
B, I BE A VAR 14 1 v R IR 473 2 T N ., HIF- 1 38 23 4
7 INOS (WA S5 /Ma LRI i 22, Hsu T 2558 K
I, B0 i S BUFBE p38 MAPK 3 P19 F [ Fi iNOS il
HIF-1o 2350 FH57 , iR FB 2 Befif i 1 5 a8 MR 2 2 HH 58 1Y p38
MAPK i (1Y) INOS/HIF-1cx 3 4% 3 BH 1EA145 2% 1 5 [ 9 0K B
41, Jiang H 45 & IR FBA I HIF-1oc vJylRA0 45525 M
PR KBRS | R A i 473 , toll- BE3Z A 4( TLRA)3id S 1 2K it
PR E5 [R5 B e B AR, Il R Ay HIF-1a K2R
TR p R 45320
1.6 MAEREHE -1

12T 2 46,4 T -1 (hemeoxygenase-1,HO-1) & —fifs 58
R 380 52 7 T , B A IV gk i 2T R AR — 484Kk (CO) B
SEM MR HO-1 ] BT Pk IimE Fis
{hIfig, HO-1 fEfgi@ it pSS/TNFR-1, p38 MAPK #il PI3K/AKT
{5 5 RO M RGP VR, B B2 & HO-1 JE [
Jet B 50 5 M 42 G A G o 38 5 7 e 4SS g A S By
TCIEA NF-kB 45507 5 . BRI & B, HO-1 762K 1Mtk
RFLIRIT IR T R B T2 AP E ™), Wang L %58
%R IR RSB A (BTED) BT L3 i HO-1 38 sk 4% 2
L PR K S AP U S K B2, Yang QS 45 & B
FH L 25 1 T Ak 382 o AR e 2R BR AT B A 0 20 i 2 TNF-o0 il
IL-6 7K, MR & 0 il i MPO . SOD I MDA 7K - | 314 15 ix 4



DREYESSHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol18 NO.4 FBR.2018

- 789 -

WERRAY HO-1 [)33K5, Zhao B Z5AfF5¢ L BM4EAEZE C AbBR N
PEIRTE KRR, RBAE T 1214 5 2 NERS W' IF T HO-1 A3k
NI R ARE SRR A A RE DR/ FHC, Lu YQ X 2R M MR e K
BRCR B 5 15 R 7K 14 /N VR AR B2 93 T Y 88 1 /N i s B A
AU HO-1 kK-, WK HO-1 ik THE & IR e
PR AT ALY,
17 EXESHRNA £45ER

FEWH T RNA 454 B (Cold-inducible RNA-binding
protein ,CIRBP) S tJ1E kB DNA $51 FE 175 F: (1 25 H 5 St A 7
T4 O 1 SR, 7 428 200 01 6T 5 5 358 1O 334 G E R A 58 412
18 0 8 S 1 v R AR, RS R AR S R R T
CIRBP M ZHMIAZ R BIMINE , 76 53 5 A 7K 1 i L o)
mRNAs [fif &5 2845 F L W CIRBP 7842 2GR B g %38
S ORL AR TR ORI R M T T, WF5E 2 3 CIRBP
TEFRRE (8% O) I FE(1% OB N Rk [, FEBEIEIL T
CIRB it 2¢3% A B @A) HIF-1a A9 L8545 HIF-1o /589
T T, Long TY 455 & B, CIRBP i # ik fEfE (L il
O WUBR M 40 HOC2 s 5e . Ml AR T, BEAGE P4
(ROS)7KF, T IxBa Fil p65 BIBEER LK, 1 Bel-3 15
ik, TASH CIRBP GEAEH L 1 NF-xB 18 Bk A0 LB i 21
Jitl HOC2 4iififs™), Chen L %5357 & B CIRP 7R T4 45
AR RBBSIRHIA T R SMIFFE R RS I B AU S A 1
ik CIRP, CIRP J2FER 5 T (W R 11 SAC(MUCSAC ) £k 1)
A HE T TLR4/NF-kB {553 & #4575 ™), Zhang F 2£4)f
FERI, CIRP ££2 MM R v A B an g o i 5 | A 4bi4%3 , 1 FH
CIRP- SRIE Y ZERK C23 (AR ) BB it 2k Mt AR e dh 2% 1)
JSREFLAZ P B35, 37 CIRP- 8 i (14 B34 7 T Vi /0 2 I
PERTES | RS A AR 15300,

2 NEERE

B SR MR S e R e A AT Bl 4 08 SR S A

ST BRI B 1 A e Ax B, i A5 S AT R ROR TR R AR

W, BEE 5 RAE N T V1A OGS COX-2 NF-kB iNOS

HMGBI HIFla HO-1 CIRBP 45 7£ 475 2 i Ak 5 4 FH AL

TIDFFERIARBIRA. , AT RERCA A 17 2% ML AR S B SR A i PR35

IR MR SR A G, XA TR EPREE T B4k 1M

PEOR SO A O R SRR 3, T RE R B3 2% 1 PR o g DR

Hoh R BRI

& % 37 ik ( References)

[1] Perl M, Gebhard F, Kniferl MW, et al. The pattern of preformed
cytokines in tissues frequently affected by blunt trauma [J]. Shock,
2003, 19(4): 299-304

[2] FRAE P JUA 20 0 B T 2 20 45 AR L BT 69 4] AT (0], B FRAG TR B
2 &, 2007, 28(10): 953-955
Chen Gui-shen. Detection analysis of several cytokines in traumatic
hemorrhagic shock[J]. Int J Lab Med, 2007, 28(10): 953-955

[3] BRARA ) EE, BSR4 45 PR SE 3 KRk B0k Fe i P
AEFIBIRRE T o fr & @A F -6 9] F B EER
A E %, 2005, 17(7): 403-405

Gu Bao-chun, Liu Zheng-jun, Shi Han-ping, et al. Influence of trauma

hemorrhagic shock on endotoxin, tumor necrosis factor- « and
interleukin-6 levels in mesenteric lymph and blood of rats [J].Chin
Crit Care Med, 2005, 17(7): 403-405

[4] Zhang YP, Hao XQ, Zhang LM, et al . Enhanced cyclooxygenase-2
activity leads to intestinal dysmotility following hemorrhagic shock
[J]. Acta Cir Bras, 2015, 30(12): 838-843

[5] Kngferl MW, Diodato MD, Schwacha MG, et al
Cyclooxygenase-2-mediated regulation of Kupffer cell interleukin-6
production following trauma-hemorrhage and subsequent sepsis [J].
Shock, 2001, 16(6): 479-483

[6] Wu D, Qi J. Mechanisms of the beneficial effect of NHE! inhibitor in
traumatichemorrhage:

Resuscitation, 2012, 83(6): 774-781

inhibition of inflammatory pathways [J].

[7] Song Z, Zhao X, Liu M, et al. Recombinant human brain natriuretic
peptide attenuates trauma-/haemorrhagic shock-induced acute lung
injury through inhibiting oxidative stress and the NF- kB-dependent
inflammatory/MMP-9 pathway [J]. Int J Exp Pathol, 2015, 96 (6):
406-413

[8] Bambakidis T, Dekker SE, Sillesen M, et al. Resuscitation with
Valproic Acid Alters Inflammatory Genes in a Porcine Model of
Combined Traumatic Brain Injury and?Hemorrhagic Shock [J]. J
Neurotrauma, 2016, 33(16): 1514-1521

[9] Hsieh CH, Nickel EA, Chen J, et al. Mechanism of the salutary effects
of estrogen on kupffer cell phagocytic capacity following
trauma-hemorrhage: pivotal role of Akt activation [J]. J Immunol,
2009, 182(7): 4406-4414

[10] Batistaki C, Kostopanagiotou G, Myrianthefs P,et al. Effect of
exogenous catecholamines on tumor necrosis factor alpha,
interleukin-6, interleukin-10 and beta-endorphin levels following
severe trauma[J]. Vascul Pharmacol, 2008, 48(2-3): 85-91

[11] Ranjbaran M, Kadkhodaee M, Seifi B, et al. Erythropoietin attenuates
experimental haemorrhagic shock-induced renal damage through an
iNOS- dependent mechanism in male Wistar rats [J]. Injury, 2017,48
(2): 262-269

[12] Tsung YC, Chung CY, Wan HC, et al. Dimethyl Sulfoxide Attenuates
Acute Lung Injury Induced by Hemorrhagic Shock/Resuscitation in
Rats[J]. Inflammation, 2017, 40(2): 555-565

[13] Satterly SA, Salgar S, Hoffer Z, et al. Hydrogen sulfide improves
resuscitation via non-hibernatory mechanisms in a porcine shock
model[J]. J Surg Res, 2015, 199(1): 197-210

[14] Hsu JT, Le PH, Lin CJ, et al. Mechanism of salutary effects of
melatonin-mediated liver protection after trauma-hemorrhage: p38
MAPK-dependent iNOS/HIF-lac pathway [J]. Am J Physiol
Gastrointest Liver Physiol, 2017, 312(5): G427-G433

[15] Chen Z, Wang Q. Activation of PPARy by baicalin attenuates
pulmonary hypertension in an infant rat model by suppressing
HMGBI1/RAGE signaling[J]. FEBS Open Bio, 2017, 7(4): 477-484

[16] Horst K, Hildebrand F, Pfeifer R, et al. Impact of haemorrhagic shock
intensity on the dynamic of alarmins release in porcine poly-trauma
animal model[J]. Eur J Trauma Emerg Surg, 2016, 42(1): 67-75

[17] Cheng Y, Xiong J, Chen Q, et al. Hypoxia/reoxygenation-induced

HMGBI translocation and release promotes islet proinflammatory

cytokine production and early islet graft failure through TLRs



- 790 -

MREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol18 NO.4 FBR.2018

signaling[J]. Biochim Biophys Acta, 2017, 1863(2): 354-364

[18] Qi YF, Zhang J, Wang L, et al. Angiotensin-converting enzyme 2
inhibits high-mobility group box 1 and attenuates cardiac dysfunction
post-myocardial ischemia[J]. ] Mol Med (Berl), 2016, 94(1): 37-49

[19] Andrassy M, Volz HC, Igwe JC, et al. High-mobility group box-1 in
ischemia-reperfusion injury of the heart [J]. Circulation, 2008, 117
(25):3216-3226

[20] Duan CY, Chen K, Yang GM, et al. HIF-la regulates
Cx40-dependent vasodilatation following hemorrhagic shock in rats
[7]. Am J Transl Res, 2017, 9(3): 1277-1286

[21] Jiang H, Hu R, Sun L.et al. Critical role of toll-like receptor 4 in
hypoxia-inducible factor lalpha activation during trauma/
hemorrhagic shocky induced acute lung injury after lymph infusion in
mice [J]. Shock, 2014, 42(3): 271-278

[22] Zhang F, Wu W, Deng Z, et al. High altitude increases the expression
of hypoxia-inducible factor la and inducible nitric oxide synthase
with intest-inal mucosal barrier failure in rats [J]. Int J Clin Exp
Pathol, 2015, 8(5): 5189-5195

[23] Jin XH, Xu ZW, Cao J, et al. HO-1/EBP interaction alleviates
cholesterol-induced hypoxia through the activation of the AKT and
Nrf2/mTOR pathways and inhibition of carbohydrate metabolism in
cardiomyocytes[J]. Int ] Mol Med, 2017, 39(6): 1409-1420

[24] Wang L, Zhao B, Chen Y, et al. Inflammation and Edema in the Lung
and Kidney of Hemorrhagic Shock Rats Are Alleviated by Biliary
Tract External Drainage via the Heme Oxygenase-1 Pathway [J].
Inflammation, 2015, 38(6): 2242-2251

[25] Yang QS, He LP, Zhou XL, et al. Kaempferol pretreatment modulates

systemic inflammation and oxidative stress following hemorrhagic
shock in mice[J]. Chin Med, 2015 Mar 21, 10:6. doi: 10.1186/s13020
-015-0035-z

[26] Zhao B, Fei J, Chen Y, et al. Vitamin C treatment attenuates
hemorrhagic shock related multi-organ injuries through the induction
of heme oxygenase-1 [J]. BMC Complement Altern Med, 2014 Nov
12,14: 442

[27] Lu YQ, Gu LH, Jiang JK, et al. Effect of hypertonic versus isotonic
saline resuscitation on heme oxygenase-1 expression in visceral
organs following hemorrhagic shock in rats [J]. Biomed Environ Sci,
2013, 26(8): 684-688

[28] Chen X, Liu X, Li B, et al.Cold Inducible RNA Binding Protein Is

Involved in Chronic Hypoxia Induced Neuron Apoptosis by

Down-Regulating  HIF-1a

microRNA-23a[J]. Int J Biol Sci, 2017, 13(4): 518-531

Long TY, Jing R, Kuang F, et al. CIRBP protects HOC2 cells against

myocardial ischemia through inhibition of NF-kB pathway [J]. Braz J

Med Biol Res, 2017, 50(4): e5861

[30] Chen L, Ran D, Xie W, et al. Cold-inducible RNA-binding protein

Expression and Regulated By

[29

[}

mediates cold air inducible airway mucin production through
TLR4/NF-kB signaling pathway[J]. Int Inmunopharmacol, 2016, 39:
48-56

[31] Zhang F, Yang WL, et al. Attenuation of hemorrhage-associated lung
injury by adjuvant treatment with C23, an oligopeptide derived from
cold-inducible RNA-binding protein (CIRP) [J]. J Trauma Acute Care
Surg, 2017, May 22. doi: 10.1097/TA.0000000000001566

(E#EE 770 TT)

[24] Spiegl U, Jarvers JS, Heyde CE, et al. Osteoporotic vertebral body
fractures of the thoracolumbar spine: indications and techniques of a
360° -stabilization[J]. Eur J Trauma Emerg Surg, 2017, 43(1): 27-33

[25] Gajjar SH, Menon HJ, Chaudhari N, et al. Outcomes of Short
Segment Posterior Instrumentation in Unstable Thoracolumbar
Fractures[J]. J Clin Diagn Res, 2016, 10(11): RC04-RC08

[26] 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

[27] Ewedd 240, H AR FRE AF R 50 B 2% 7 ARSI
B AT 0 97 2] IR A B iR 2016, 16(26): 5153-
5155

Wang Xiao-feng, Cheng Fu-hong, Weng Run-min, et al. Efficacy of
Decompression and Internal Fixation with AF System in Treatment of
Thoracolumbar Burst Fracture with Spinal Injury [J]. Progress in
Modern Biomedicine, 2016, 16(26): 5153-5155

[28] Lin YC, Fan KF, Liao JC, et al. Two 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] Cahueque M, Cobar A, Zuiiga C, et al. Management of burst
fractures in the thoracolumbar spine[J]. J Orthop, 2016, 13(4): 278-281

[30] Dobran M, Nasi D, Brunozzi D, et al. Treatment of unstable
thoracolumbar junction fractures: short-segment pedicle fixation with
inclusion of the fracture level versus long-segment instrumentation[J].

Acta Neurochir (Wien), 2016, 158(10): 1883-1889



