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Abstract

BACKGROUND: Although there are many studies comparing different surgical approaches for the patients with
thoracolumbar burst fracture who need a surgical treatment, there are no multi-center large-scale randomized
controlled studies to reach a conclusion with high evidence level. This makes it necessary to do a meta-analysis
with the existing studies to compare anterior and posterior approaches in treatment of thoracolumbar burst
fracture.

OBJECTIVE: To analyze the differences of anterior and posterior approaches for thoracolumbar burst fracture
and provide guidance for the further operative treatments through a literature retrieval.

METHODS: An online retrieval of PubMed, Medline, Elsevier, Wanfang and CNKI databases was performed for
articles about the anterior and posterior approaches for thoracolumbar burst fracture, with the key words of
“thoracolumbar fracture, randomized controlled trial, spinal fracture, RCT, anterior and posterior” in English, and
“thoracolumbar fracture, anterior, posterior, spine” in Chinese. We compared the operative time, total blood loss,
loss of Cobb angle, improvement in Frankel grading, and loss of the vertebral height between the anterior and
posterior surgical approaches.

RESULTS AND CONCLUSION: Finally 18 randomized controlled trials with a total of 925 patients were
included. There were 459 cases in anterior approach group and 466 cases in posterior approach group. The
anterior approach cost 36.47 minutes longer than posterior approach and the blood loss in the anterior approach
group was 432.58 mL more than the posterior approach group. Compared with the posterior approach group,
the loss of Cobb angle was 3.41° lower, the improvement of Frankel grading was 0.33° higher, and the loss of
vertebral height was 1.76 mm lower in the anterior approach group. There were significant differences in the
operative time, total blood loss, loss of Cobb angle, improvement in Frankel grading and loss of vertebral height
between the anterior and posterior surgical approaches (P < 0.01). Although the anterior approach has
disadvantages such as long operative time, more intraoperative blood loss, and high technical requirement, the
good short-term and long-term results make it worthwhile to apply for the treatment of thoracolumbar burst
fractures.
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INTRODUCTION

With the fast growing economy in China, the
quality of life of our citizens has significantly
improved. More and more heavy vehicles and
high buildings have come to the lives of
common people. While these changes have
provided convenience, it lead to more and
more high energy trauma involving vehicle and
fall from a height. These high energy traumas
always accompany with the injury of the
thoracolumbar spine.

The burst fracture of the spine is always the
result of hit in axial direction such as crash by a
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heavy object fallen to head, nape or shoulder,
or landing on one’s foot or hip when fallen from
a height. Sudden axial pressure on the spine
on these occasions can lead to the fracture of
spinal body, shattering of the intervertebral
disk and cause serious damage to the anterior
and central column, and the fracture of the
central column is what distinguishes burst
fracture from the compression fracture of the
spinal body. As for patients with stable spinal
fracture with no injury to the nerves or the
spinal cord, external brace fixation and bed
rest combined with exercise can always gain
satisfying results. However, for those with two or
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three column fractures or with spinal cord or nerve injury,
early surgical decompression with internal fixation is
necessary along with pulse methylprednisolone therapy,
and treatment with gangliosides and neurotropic factors, to
achieve decompression and spinal reconstruction to
alleviate secondary injury. In the clinical practice, with the
kyphosis exceeding 20 degrees, a loss of spinal column
height by more than 50% or the spinal canal occupation of
more than 50% are the indications for surgical treatment.

More than 90% of the spinal injuries occur in the
thoracolumbar region, among which 10%-20% is burst
fractures!'. There are many surgical approaches to achieve
adequate decompression and stabilization such as anterior,
posterior and anterior-posterior approach. Posterior
approach is believed to be a simpler approach with shorter
intraoperative time and less hemorrhage, however, it may
cause disruption to the posterior column and lead to
instability of the spine and back pain. With development of
instrumentation and minimally invasive surgical techniques,
these disadvantages of such method are gradually being
conquered. The anterior approach can be more complicated,
time-consuming and more dangerous because of the
intraoperative hemorrhage, but these problems are being
solved by the improvement of surgical technique. Although
there are many studies comparing different surgical
approaches for the patients who need surgical treatment,
there are no multi-center randomized controlled studies to
reach a conclusion with high evidence level.

In the current study, we did a meta-analysis on current
publications comparing the operative time, total blood loss,
loss of Cobb angle, improvement in Frankel grading and
loss of the vertebral height between anterior and posterior
approaches to thoracolumbar burst fractures, to come up
with evidence of higher quality, and guide clinical work in the
future.

DATA AND METHODS

Inclusion criteria

Study design: Randomized controlled trials,
semi-randomized controlled studies, prospective cohort
studies.

Objective: Thoracolumbar burst fractures that needed
decompression and instrumentation.

Intervention methods: Anterior or posterior
decompression and instrumentation.

Outcome indicators: Operation time, total blood loss
during operation, improvement in Frankel grade after
surgery comparing to before surgery, loss of Cobb angle
at the last follow-up comparing to after the surgery, and
loss of the vertebral height at the last follow-up comparing
to after the surgery.

Exclusion criteria
Patients with degenerative spinal diseases, infection,
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spinal tumor, tuberculosis, osteoporosis; papers in
languages other than English and Chinese; reviews,
expert opinions, lectures.

Literature retrieval

Two independent reviewers underwent a computerized
search of databases as PubMed (1990-2014), Medline
(1990-2014), Embase (1990-2014), Elsevier (1990-2014),
Cochrane library (2008-2014), CNKI (China National
Knowledge Infrastructure) (1990-2014) with the mesh
words of “thoracolumbar fracture”, “randomized controlled
trial”, “spinal fracture”, “RCT”, “anterior” and “posterior” in
English and Chinese. A total of 2 324 papers were
screened and 18 of them were involved in the final results
according to the inclusion criteria (Figure 1). For the
papers whose eligibility for the inclusion criteria failed to
reach consensus between the two authors, a third authors
was invited to settle the dispute.

Records identified through
database searching (n=2 324)

———————— | Abstracts screened (n=2 265)
v

Full-text articles assessed for

eligibility (n=59) 41 full-text articles excluded,

with following reasons

-no case controls (n=32)
-high lost rate in follow-up (n=2)

 S—

h 4 -used different evaluation criteria (n=5)

Studies included in -used different outcome measures (n=2)

meta-analysis (n=18)

Figure 1 Flowchart of the literature screening

Quality assessment

Two authors independently assessed the quality of the
included studies by the 12 criteria recommended by the
Cochrane Back Review Group'?. Each study was scored
by “+” (positive), “-” (negative) and “?” (unclear). In the
case of disputes, a third author made the final decisions.
Studies scores less than 6 “+” were recognized as with low
methodological quality and high risk of bias. The
methodological quality of the included trials is outlined in
Table 2.

Data extraction

Data in the included trails were extracted by two
independent reviewers. Authors of each study, study
design, patient size, patients’ age, origin, time of follow-up
as well as intervention methods. Study results such as
time needed for the operation, total blood loss during the
operation, improvement in Frankel grade after the surgery
comparing to before the surgery, loss of Cobb angle at the
last follow-up comparing to right after the surgery, and loss
of the vertebral height at the last follow up comparing to
right after the surgery were extracted and recorded in
specific tables. In the cases that the same patients were
analyzed in more than one study, they were extracted and
analyzed as one patient population.
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Table 1 Demographic information of included studies
Study Group Case Average age Position of fracture Design Time Follow-up Publication journal
time (month)
Above T41 T4-Ls; BelowLs
An® Anterior 18 51536 0 48 0 Case controlled  2006.1-2010.1 6 Zhongguo Jiceng Yiyao
Posterior 30 51.5+3.6
Binl'® Anterior 32 18,68 0 64 0 Randomized 2004.1-2008.6  24-72 J Spinal Disord Tech
controlled
Posterior 32 18,68
Feng™” Anterior 30 37.2(19,59) 2 56 0 Case controlled  2001.7-2007-7  8-49 Zhiye Weisheng yu Bingshang
Posterior 28 37.2(19,59)
HU® Anterior 19 38.3(21,64) 0 39 0 Case controlled  1996.7-2004.3 6-12 ZhonghuaChuangshangGuke Zazt
Posterior 20 39.9(18,68)
Hu! Anterior 18 41(26,55) 4 31 3 Case controlled  2005.1-2008.1 6-36 Lingnan Xiandai Linchuang Waike
Posterior 20 41(26,55)
Jiao” Anterior 44 33.7+6.3 0 100 O Case controlled  2009.3-2010.8 6-24 Shandong Yiyao
Posterior 56 33.76.3
Lit Anterior 26 35.4+14.3 0 56 0 Case controlled  2000.06-2006.12 24-48 ZhongguoYishi Zazhi
Posterior 30 37.2+19.6
Lir™ Anterior 17 34.3(2546) 0 38 0 Case controlled  2001.7-2007.1  6-24 Shengwu Guke Cailiao
yu Linchuang Yanjiu
Posterior 21 34.3(25,46)
Mal"? Anterior 19  36.3(2452) 0 41 0 Case controlled  2003.1-2005.12  24-48 Zhonghua Chuangshang Zazhi
Posterior 22 38.6(22,57)
Patrick®™  Anterior 38  42+15 0 63 0 Randomized 1992.7-20054  6-96 J Neurosurg Spine
controlled
Posterior 25 42+11
Qint™ Anterior 18 18,62 0 2 2 Case controlled  2002.12-2006.11 9-36 Linchuang Guke Zazhi
Posterior 24 18,62
Rick!"® Anterior 40  40.2(1567) 0 64 0 Randomized 1992-1998 6 J Spinal Disord Tech
controlled
Posterior 24 34(16,59)
Wang™  Anterior 26  31.2(2053) 1 47 0 Case controlled  2000.9-2007.3  9-52 Shiyong Guke Zazhi
Posterior 18 31.2(20,53)
Wood™  Anterior 31  39(18,56) 0 730 Randomized 1995.5-2001.3  24-108 J Spinal Disord Tech
controlled
Posterior 42 42(19,68)
Yin® Anterior 33 37.2(21,57) 0 61 0 Case controlled  2005.3-2009.3 12 Fujian Zhongyiyao Daxue
Shuoshi Lunwen
Posterior 28 39.4(23,58)
Yuan™  Anterior 31  335(22,58) 3 69 1 Case controlled  1998.3-2007.10 43 Zhiye Weisheng yu Sunshang
Posterior 42 33.5(22,58)
Zhao™  Anterior 19  39.4+12.8 17 17 0 Case controlled  2005.1-2010.1  None Fujian Zhongyiyao Daxue
Shuoshi Lunwen
Posterior 15 39.5+7.8
Zhou! Anterior 11 41.1£10.5 0 45 3 Case controlled  2005.12-2008.12 14-36 Zhejiang Chuangshang Waike
Posterior 13 43.5+13.4

Data was analyzed and processed in Review Manager 5.3
as supplied by the Cochrane Collaboration (Oxford, UK).
Two authors checked the data input to make sure that no
errors were made. Considering that there can be
publication bias between the papers, the analyses were
performed using random effect models. I test was used to
test the heterogeneity. Studies were considered to have
significant heterogeneity if * > 50%. Subgroup or
sensitivity analysis was used at the incidence of significant
heterogeneity due to methodological quality of included
trials. The differences in each study were defined by
standard mean difference with 95% confidence intervals
(95%Cl) for continuous value and the odds ratio (OR) with
95%Cl of the categorical outcome frequencies in the study
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groups and the control groups, respectively. Standard
mean difference and OR of each individual trial were
showed in a forest plot.

RESULTS

Results of literature retrieval

Among the 2 324 papers screened, 18 papers were
chosen for the final analysis® 2% (Figure 1), including

4 English language papers and 14 Chinese language
papers. The meta-analysis included a total number of
925 patients, 459 of whom were treated by anterior
approach and 466 were treated with posterior approach
(Table 1).
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Table 2 The Dephli list assessing the risk of bias in all included papers

Studies Anf® Bin™ Feng™ HU® HU® Jiao” Li¥ L™ Ma™ Patrick® Qin"” Rick™ wang™ Wood™ Yin® Yuan™ Zzhao™ Zhou®!
Adequate random + ? + + ? + ? 7 + + + ? ? ? + + - ?
sequence generation?
Adequate allocation + + + + + + - ? + + + + + + + + + +
concealment?
Adequate blinding - + + + ? - + - + + + + + ? - + - +
of patients?
Adequate blinding of - - - - - - -+ - - - - - - - - - -
care providers?
Adequate blinding ? + + + + + +0? + + + + ? + + + - +
of outcome
assessment?
Incomplete outcome + + + - + + + o+ + + + + + + + - + +
data addressed?

(loss to follow-up)
Intention-to- + + + ? + ? ? - - - ? ? - - - - - -
treat analysis?
Groups similar + + + + + + + o+ + + + + + + + + + +
at baseline?
Influence of + + + + + + + + + + + + + + + ? + +
Cointerventions
unlikely?
Adequate compliance + + + + + + + + + + + + + + + + + +
with primary
intervention?
Timing of outcome + + - + + + + o+ + - + + ? + + + + -
assessments similar?
Absence of ? ? - + ? + ? 7 + + - ? - ? ? + ? +
other bias?
Total score 8 8 9 9 8 9 7 6 10 9 9 8 6 7 8 8 6 8
Note: The quality of the included studies was assessed with Dephli list and most of the studies are in high quality.

Experimental Control Std. Mean Difference 5td. Mean Difference

Study or Subgroup Mean SD_ Total Mean 5D Total Weight IV, Random, 95% CI IV, Random, 95% ClI

An 2011 164.4 20 18 9z 10.7 30 B.2% 4.50 [3.64, 5.96]

Ein 2011 1725 283 32 157.3 2549 32 TE5% 0.55[0.05, 1.05] =

Feng 2008 185 25 30 178 20 28 T.A% 0.25 [-0.27, 0.77] T

Hu L 2004 275 32 19 283 94 20 T.3% -0.11 [0.74, 0.52] -

Hu ¥ 2008 144 36 18 108 18 20 TA% 1.26 [0.56, 1.96] -

Jiao 2011 216 208 44 156 139 56  T.3% 3.38[2.77, 4.01] -

Liwy 2008 250 F5 17 110 a5 21 B.9% 2.28[1.44, 2.11] -

Q@in 2008 236 42 19 165 45 24 TA% 1.509[0.88, 2.30] -

VWang 2008 195 30 26 175 28 18 7.3% 0.67 [0.05, 1.29] =

wiood 2005 233 45 20 205 52 18 T.2% 0.57 [-0.08, 1.22] f

Yin 2010 167.7 189 33 1759 282 28 7.5% -0.324 [-0.85, 0.16] =

Yuan 2009 198 32 31 178 20 42 T.E% 0.64 [0.16,1.12] =

Zhao 2010 236 321 19 153 17.6 15  B.9% 1.8941.10, 2.77] -

Zhou 2010 228 47 11 212 a2 13 B9% 0.37 [[0.44,1.18] T

Total (95% CI) 336 365 100.0% 1.23 [0.60, 1.85] *

Heterogeneity: Tau™= 1.28; Chi*= 171.29, df= 13 (F = 0.00001); F = 92% P = 5 * o

Testfor overall effect: £= 387 (P = 0.0001)

Figure 2 Comparison of operation time between anterior and posterior approaches
Note: The standard mean difference and 95%C/ between two groups is 1.23 (0.60, 1.85). Patients underwent anterior approach spent
significantly more time than those with posterior approach (P < 0.01).

Most studies were proved to be of relatively high quality
assessing according the Dephli list of Cochrane Back
Review Group®®! (Table 2).

Meta-analysis on the operation time

Fourteen studies® > *7 "¥lincluding 736 patients (347
patients underwent anterior approach and 389 patients
underwent posterior approach) have reported the time
spent on the surgery. The standard mean difference and
95%CI between two groups is 1.23 (0.60, 1.85). Patients

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

Favours [anterior]

Favours [posterior]

underwent anterior approach spent significantly more time
than those with posterior approach (P < 0.01; Figure 2).

Meta-analysis of the total intraoperative blood loss
Fourteen studies® *'" *'7 "'including 707 patients (336
patients underwent anterior approach and 371 patients
underwent posterior approach) have reported the total
intraoperative hemorrhage. The standard mean difference
and 95%C/ between two groups is 2.2 (1.29, 3.11).
Patients with anterior approach had more loss of blood
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anterior posterior Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight NV, Random, 95% CI V., Random, 95% Cl
An 2011 1,500 X 12 520 10 a0 0.8% 4714 [37.28 57.00] L4
Ein 2011 211 175 32 720 180 32 2.0% 0.51 [0.01,1.00] n
Feng 2008 1,000 350 30 850 280 28 7.9% 0.47 [-0.06, 0.99] =
Hu L z004 1,664 705 18 984 B50 20 7.8% 0.95[0.29, 1.63] -
Huwy 2008 3z0 102 18 220 110 20 7.8% 0.92 [0.25,1.59] —
Jiao 2011 1,225 41 44 710 33 56 58% 13.82[11.891,1592] L4
Liwy 2008 1,300 420 17 350 120 21 7.A% 3.16[2.18, 4.15] -
Qin 2008 1,425 450 12 350 220 24 7.5% 213 [2.19, 4.06] —
Wang 2008 1,100 400 26 340 350 18 7.9% 0.67 [0.05,1.29] —
Wiood 2005 784 540 20 480 320 18 7.8% 0.71 [0.05, 1.36] =
¥in 2010 a71 153 3z 888 182 28 7.9% 0.49 [0.02,1.00] =
Yuan 2009 1,100 450 3 850 340 42 5.0% 0.63[0.16,1.11] =
Fhao 2010 2,305 1,502 18 1,467 527 15 7.8% 0.69 [0.01,1.39] -'—
Zhouw 2010 1,353 250 11 1,107 220 132 TE% 1.01 [0.15,1.88] —
Total {95% CI} 336 365 100.0% 2.20 [1.29, 3.11] &>
Heterogeneity: Tau®= 2.64; Chi*= 297.96, df= 13 (P = 0.00001}); F= 96% I-m 5 5 5 mI

Testfor overall effect 2= 4.74 (P = 0.00001) Favours [anterior] Favours [posterior]

Figure 3 Comparison of total intraoperative blood loss between anterior and posterior approaches
Note: The standard mean difference and 95% C/ between two groups is 2.20 (1.29, 3.11). Patients with anterior approach had more loss of
blood than the posterior approach group (P < 0.01).

Experimental Control 5td. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total VWeight IV, Random, 95% Cl IV, Random, 95% Cl
An 2011 248 n.r 18 24 0.4 a0 6.9% 019 [-0.40, 0.77] T
Ein 2011 6.2 1.2 22 61 1.2 a2 6.9% 0.08 [-0.41, 0.57] T
Feng 2002 4 1 20 ¥ 1.4 28 6.8% -2.34 [[3.02, -1.66] -
Hu L 2004 108 3.2 19 233 B84 20 6.8% -1.95 F2.73,-1.18] -
Jiao 2011 27 02 44 6.9 0.4 56 57% -12.72[14.56,-10.88 4
LiD 2009 45 241 26 124 36 30 6.8% -2.60 [3.32,-1.87] -
Liy 2008 o1 04 17 1.6 0.4 21 B.3% -4.81 F6.12,-3.50] -
Ma 2008 4.6 21 19 125 36 22 6.7% -288[3.43,-1.73] -
Patrick 2006 4.5 3.3 38 98 84 24 5.9% -0.89 [-1.42, -0.36] -
Qin 2008 1.5 0.2 18 58 08 24 65.0% -6.80[-8.44, -515] -
Rick 2006 1.8 01 40 81 35 24 65.8% -292 [3.64,-2.19] -
Wood 2005 10 2 20 125 2.5 18 6.8% -1.09 [1.77,-0.40] -
in 2010 6.5 0.s 33 58 07 28 6.9% 0.91 [0.38, 1.459] -
Zhao 2010 5.5 1.8 19 46 1.2 14 6.8% 0.64 [-0.06, 1.33] *
Zhou 2010 18.7 a.4 11 218 4.4 13 6.7% -0.46 [-1.27, 0.36] -
Total (95% CI) 384 386 100.0% -2.32 [-3.34, -1.30] s 4
Heterogeneity: Tau®= 3.86; Chi®= 422,40, df= 14 (P < 0.00001); F= 97% P * o p P

Testfor overall effect: £= 4.45 (P = 0.00001) Favours [anterior] Favours [posterior]

Figure 4 Comparison of the loss of Cobb angle between anterior and posterior approaches
Note: The standard mean difference and 95%C/ between two groups is 2.32 (1.30, 3.34). Patients with anterior approach had significantly
less loss of Cobb angle than that of posterior approach group (P < 0.01).

Experimental Control 5td. Mean Difference 5td. Mean Difference
Study or Subaroup  Mean SD Total Mean SD Total Weight IV, Random, 95% ClI IV, Random. 95% Cl
An 2011 21 0.3 18 18 04 30 11.2% 0.81 [0.20,1.41] -
Bin 2011 15 0.2 32 1.3 01 32 121% 1.25[0.71,1.749] -
Feng 2008 16 04 30 11 0.2 28 11.4% 1.54 [0.95, 213] -
Livy 2008 1.2 0.2 17 1.1 041 21 106% 0.64 [-0.02,1.30] I
Patrick 2006 ar 11 38 35 14 25 125% 016 [-0.34, 0.67] T
Qin 2008 1.8 045 18 1.2 0.3 24 10.2% 1.48[0.79, 2.19] —
Wang 2008 1.8 04 26 1.4 0.2 18 107% 1.18[0.52,1.83] -
Yuan 2009 19 04 3 148 0.2 42 124% 1.31 [0.80,1.83] -
Zhou 2010 1.1 0.8 11 1 0.8 13 9.0% 012 [-0.68, 0.92] -1
Total (95% CI) 21 233 100.0% 0.96 [0.60, 1.31] ’
Heterogeneity: Tau*=0.18; Chi*= 2419, df= B (P = 0.002); F=67% t f f f

7o 4 a2 D 2 1
Testfor overall effect: £=5.32 (F <= 0.00001) Favours [posterior] Favours [anterior]
Figure 5 Comparison of the improvement of Frankel grading between anterior and posterior approaches

Note: The standard mean difference and 95%C/ between two groups is 0.96 (0.60, 1.31). Patients with anterior approach has significantly

better improvement of Frankel grading than that of posterior approach group (P < 0.01).

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subaroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
An 2011 208 18 37 05 30 M4% 334 [425,-147] -
Bin 2011 3002 32 3502 3 A% 2473134181 *
Qin 2008 12 01 18 58148 24 231%  -4068}514,-2949) -
Yin 2010 2002 33 2405 28 65%  -1.07[161,-053] -
Total (95% CI) 101 114 100.0%  -2.68 [-3.96,-1.39] <

Heterogeneity: Tau®= 1.54; Chi®= 34.36, df=3 (F = 0.00001}; = 91%

Testfor averall effect 7= 4.08 (P < 0.0001) A0 0 5 10

Favours [anterior] Favours [posterior]

Figure 6 Comparison of the loss of vertebral height at the last follow-up between anterior and posterior approaches
Note: The standard mean difference and 95%C/ between two groups is 2.68 (1.39, 3.96). Patients with anterior approach had significantly
less loss of body height at the last follow-up than that of posterior approach group (P < 0.01).
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than the posterior approach group (P < 0.01; Figure 3).

Meta-analysis of the loss of Cobb angle at the last
follow-up

Fifteen studies™* ¢'2 ' including 770 patients (384
patients applied anterior approach and 386 patients
applied posterior approach) have reported the loss of
Cobb angle at the last follow-up. The standard mean
difference and 95%C/ between two groups is 2.32 (1.30,
3.34). Patients with anterior approach had significantly
less loss of Cobb angle than that of posterior approach
group (P < 0.01; Figure 4).

Meta-analysis of the improvement of Frankel grading
Nine studies!® & 1011 13-14,16-17, 20] including 444 patients
(221 patients applied anterior approach and 223 patients
applied posterior approach) have reported the
improvement of Frankel grading after the surgery. The
standard mean difference and 95%C/ between two groups
is 0.96 (0.60, 1.31). Patients with anterior approach had
significantly better improvement of Frankel grading than
that of posterior approach group (P < 0.01; Figure 5).

Meta-analysis of the loss of vertebral height at the last
follow-up

Four studies including 225 patients (101 patients
applied anterior approach and 114 patients applied
posterior approach) have reported the loss of spinal body
height at the last follow-up. The standard mean difference
and 95%C/ between two groups is 2.68 (1.39, 3.96).
Patients with anterior approach had significantly less loss
of vertebral height at the last follow-up than that of
posterior approach group (P < 0.01; Figure 6).

[6, 8, 10, 16]

In addition, three papers mentioned the changes in ASIA
score after the surgery® > ® all indicating that
improvement of ASIA score after the surgery was
significantly better in the anterior approach than the
posterior approach; another study has reported
significantly less loss of spinal canal volume at long-term
follow visits in patients underwent anterior approach than
those with posterior approach!®.

DISCUSSION

Surgical treatment on thoracolumbar burst fracture
patients is to gain reduction and rigid fixation at the site of
injury to gain persisting mechanical stabilization of the
spine, achieve decompression of the nerves and restore
nerve function.

As the traditional way of surgery, posterior approach is
an approach which is relatively simple and has small
surgical trauma and little surgical complications.
Analyzing from our meta-analysis, total time spent for
the operation and hemorrhage during operation with the
posterior approach were significantly less than that of
the anterior approach.

Vertebral pedicle has the special anatomical structure of

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

cortical bone surrounding the small amount of cancellous
bone in the center. Posterior segment of the pedicle is
composed of only cortical bone, which made it the
strongest part in the vertebra, and pedicle screw fixation
can enhance the stability of the vertebral body.

Posterior approach can recover the vertebral body height
by stretching the posterior longitudinal ligament and the
posterior fibrous ring and can achieve decompression of
the canal by pushing back the bone block projecting into
the spinal canal by the tension produced by the posterior
longitudinal ligament. With the anterior pathway, on the
other hand, internal fixation on the anterior and central
pillar of the spine and intervertebral bone grafting can
effectively restore the stress pathway of the spine and
increases the fusion rate of the bone graft. Although
pedicle screw fixation with posterior approach can reduce
the bone block projecting into the spinal canal temporarily,
supporting structure of bone trabecula in the vertebral
body is not restored and doesn’t have weight bearing
ability, which leads to loss of vertebral body height
gradually. That may explain the result of the current
meta-analysis that, loss of Cobb angle and vertebral body
height at the last follow up is significantly higher with the
posterior approach than the anterior approach. As the
posterior approach may fail to construct the central pillar
of the spine precisely, stress that was originally on the
spinal column will concentrate on the internal fixation
devise after the surgery, which leads to the break or
loosening of the pedicle screw.

Moreover, posterior approach destroys the bony part of
the posterior column, which decreases the spinal stability
even further and leads to tardive kyphosis. Anterior
approach can achieve thorough decompression and
preserve the integrity of the posterior column. In the
meanwhile, injured spinal column can be taken out and
replaced by a bone graft to make sure that stable fusion at
the injury site is achieved.

The current meta-analysis revealed that improvement in
Frankel scores in the anterior approach group of patients
is significantly better that of posterior approach group.
Spinal cord injury after the thoracolumbar burst fracture is
not only resulted from the primary violence, but also from
the compression of anterior intervertebral disk tissue.
Surgical decompression with posterior approach
repositions the disk by stretching the anterior and
posterior longitudinal ligament or gain indirect
decompression by cutting off part of the lamina vertebra.
This surgical procedure often results in the destruction of
posterior longitudinal ligament, which leads to inadequate
decompression of the spinal canal®"!, Anterior
reconstruction and internal fixation method makes it
possible to remove what is compressing the spinal cord
and avoids destroying spinal structures that play crucial
role in protecting the stability of the spinal body. For similar
reasons, anterior approach can also avoid stretching the
dual sac and nerve root and iatrogenic injury to the spinal
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cord and facilitate the recovery of the nerve function after
the spinal cord injury.

To our knowledge, the current meta-analysis is so far the
study with the largest sample size. Although most of the
studies included were published in Chinese language, the
quality of those studies were tested by the Dephli list and
proved to be qualified enough to be included in the
meta-analysis.

CONCLUSION

Results of this meta-analysis reveals that although
posterior approach for the surgical treatment of
thoracolumbar burst fractures needs less operation time
and has less blood loss, it is still inferior to anterior
approach in respect of loss of Cobb angle, loss of the
height of spinal body, improvement in Frankel and ASIA
scores. Medical centers with adequate equipment and
surgical technique can consider using anterior approach
for the treatment of thoracolumbar burst fractures.

REFERENCES

[11  Muller U, Berlemann U, Sledge J, et al. Treatment of
thoracolumbar burst fractures without neurologic deficit by
indirect reduction and posterior instrumentation:
bisegmental stabilization with monosegmental fusion. Eur
Spine J.1999;8:284-289.

[2] Furlan AD, Pennick V, Bombardier C, et al. 2009 updated
method guidelines for systematic reviews in the Cochrane
Back Review Group. Spine (Phila Pa 1976). 2009;34(18):
1929-1941.

[3] Zhou JH, Ceng HB, Xu LF, et al. Comparative study of
posterior 270° decompression and reconstruction via a
posterior small incision approach and simple anterior
decompression and fixation approach in treatment of
severe thoracolumbar spine fracture. Zhejiang
Chuangshang Waike. 2010;15(6):708-712.

[4] LiDY, Yang XJ, Zhou Z, et al. Comparison on the
restoration of Cobb angle on patient with thoracolumbar
burst fracture after anterior vs posterior surgical treatment.
Zhongguo Yishi Zazhi. 2009;11(7):952-953.

[5] HuWB, Huang WD, Su PQ. Surgical treatment of
thoracolumbar vertebral burst fracture: anterior approach
versus posterior approach. Lingnan Xiandai Linchuang
Waike. 2008;8(4):267-273.

[6] Yin ZK. Comparative study about posterior and anterior
approach for spine reconstruction with subtotal
vertebretomy, decompreion and internal fixation for
thoracolumbar vertebra burst fractures with spinal cord
injuries. Fujian Zhongyiyao Daxue Shuoshi Lunwen, 2010.

[7]1 Jiao JB. Comparative study of anterior versus posterior
surgical approach for the thoracolumbar burst fracture.
Shandong Yiyao. 2011;51(20):93-94.

640

(8]

9

[10]

(1]

[12]

[13]

[14]

(18]

[16]

(7]

(18]

[19]

(20]

[21]

An LY, Chen XH, Liu ZY, et al. Comparison on anterior
versus posterior surgical approach for the thoracolumbar
burst fracture. Zhongguo Jiceng Yiyao. 2011;18(16):
2227-2228.

Hu L, Tian W, Liu B, et al. Selection of operation for old
thoracolumbar fracture: anterior fixation versus posterior
vertebral osteotomy. Zhonghua Chuangshang Guke Zazhi.
2004;6(11):1223-1225.

Qin RJ, Li'Y, Song B, et al. Comparison between anterior
and posterior decompression and internal fixation in
treatment of thoracolumbar burst fractures. Linchuang
Guke Zazhi. 2008;11(2):115-118.

Li WJ, Xie SW, Ma H, et al. Comparison between anterior
and Posterior decompression and internal fixation in
treatment of thoracolumbar burst fractures. Shengwu Guke
Cailiao yu Linchuang Yanjiu. 2008;5(3):42-45.

Ma H, Zhao J, Yu BQ, et al. Treatment of unstable
thoracolumbar burst fractures: a comparison between
anterior approach and posterior approach. Zhonghua
Chuangshang Zazhi. 2008;24(8):602-604.

Wang Z, Ouyang YC, Zhou Y, et al. Comparison between
anterior and posterior surgical treatments of thoracolumbar
burst fractures. Shiyong Guke Zazhi. 2008;14(11):641-643.
Yuan XP, Zhang WJ, Liu W, et al. Comparison between
anterior and posterior surgical treatments of thoracolumbar
fractures. Zhiye Weisheng yu Sunshang. 2009;24(1):13-15.
Zhao L. Comparative analysis on efficacy and posterior
corpectomy for thoracic vertebral fractures. Fujian
Zhongyiyao Daxue Shuoshi Lunwen, 2010.

Lin B, Chen ZW, Guo ZM, et al. Anterior approach versus
posterior approach with subtotal corpectomy,
decompression, and reconstruction of spine in the
treatment of thoracolumbar burst fractures a prospective
randomized controlled study. J Spinal Disord Tech. 2011:
1-9.

Feng J, Liang WJ, Li LF, et al. Comparison between
anterior or posterior approach surgical treatment of
thoracolumbar vertebra burst fractures. Zhiye Weisheng yu
Bingshang. 2008;23(3):141-143.

Rick CS, Ken R, Hanson D. Unstable thoracolumbar burst
fracture: anterior-only versus short-segment posterior
fixation. J Spinal Disord Tech. 2006;19(4):242-248.

Wood KB, Bohn D, Mehbod A. Anterior versus posterior
treatment of stable thoracolumbar burst Fractures without
neurologic deficit: a prospective, randomized study. J Spinal
Disord Tech. 2005;18(1):15-23.

Patrick WH, James T, Eichholz K, et al. Comparison of
anterolateral and posterior approaches in the management
of thoracolumbar burst fractures. J Neurosurg Spine. 2006;
5:117-125.

Mahar A, Kim C, Wedemeyer M, et al. Short-segment
fixation of lumbar burst fractures using pedicle fixation at
the level of the fracture. Spine. 2007;32(14):1503-1507.

P.O. Box 10002, Shenyang 110180 www.CRTER.org



AikeremujiangsMuheremu, et al. Comparison of anterior and posterior approaches for thoracolumbar burst fracture: ...

@7z oo

PRE R BHEIR R

BITEANIIRSRRIEE L.

ﬁéﬁﬂﬁl%u&ﬁwﬁf;%?&ﬂ’] Meta éﬂﬁ

SRAATLARARAT 2%, ghg2RT, &3,

SHBEHKFFAMBER, MBEERABRLEERFT 838010)

Cobb ffE5%k. Frankel Thfg

B (e RmAKEER, bRT  100035; 2FEKFEF T, ET  100084;

X ABARTREGHA, F, 1985 F4,
HgpERAERAEDEAN, $ER
P, FRXFEFRAZME, BEF, £
BNE AR RN RS A AR,
BIAAEE: INFR, ATRKEER, b
¥ 100035

NERmA:

1 RO R A SR, T
FH2Y— T BRI, F AT T B
B e 205 e g —AniE. SCEE
AT 10 S M R B R
AT B SR B TR LEB I SCHR, X PR
R TT AT RGEVEY, UGS i Bt
e EITE T LS.

2 SCENIEA R 1A B e R I
il JA B8 R 7 56 LU thi B & kST iR 3L
Hom Ll B E ORI Z 1) Meta 04718
Lo

3 CEPFRIR G 45 Rk o LR R I
PRSI e B AR A5 A IE 2 22 A A
;%Eiﬁ—.ll

HAY); FHEAY: WEREHARRAE

I S JaES; Meta 7
B

BFEB D JEHE: g Meta 7747

HE

B AT BT AR S0 B A A
R, BAR F R R KBTS T
A TARL G BT AROPCR, HIEK
A R Z vt BB TR AT 5 UE W] H At
90 X AH BN B 2R 4RI B T AR LA

1) Meta 73 BTt e R g 22

BRY: JE i AT B R PR B I
S5 BT AR SCHR, XA e R 5 T R
GV, DLER SR B T T B B T
773%: & Pubmed. Medline. Elseveir.
Ji77CNKI %545 ¢, LL“ thoracolumbar

» I ”

fracture”, “randomized controlled trial”,
“spinal fracture”, “RCT”, “anterior”,
“posterior”, “ MEEL T4 7, “RIEE”, “J5
B, R SR AR N B
i Ja B F AR L iR 30, IFRIH
Revman 5.3 ZEZ 5B 8445 SCiik b F R
b, AR . Cobb 1% KA.
Frankel 7 & ofust F 1 DR ME s S8 25 2%
REHARIAT RGN .
HEREEE: BGIFERSURE 18 &,
S 925 7], HH i T AL 459 51,
JEHTFARYL 466 . AT AN AR5 B
FARBAEAZ 36.47 min, BTET AL H
I A AR P v e 432.58 mL, i
T AR Cobb M Z M RGBT R4
SFIME 3.41°, TTEKF AL Frankel 432%
TR UG BT AR5 0.33 4,
T T AR ME AR = R R T
AR e B E RS2 1.76 mm, P4
FARME ., AP g, Cobb fiE%kfM
[+ Frankel Lhfgsr 2o fe e LS AE
HERREZERYAREER P <
0.01). $RIRHIEE T AR ERA T AN H .
AR 2 FAMEE RSN, B
HAR R S RO, e &
Rt 8 12 A0 56 N T M B2 B AT A AR

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

PR,

1EETH: %—. —AEE Rwdidg
SRR S BEATIORM R . SR B
IBAELIEE; LRSI —. =%
HIMELARL I H =, w0
R G R,

FUZIHZE: L FBN BT BAR KA
#FR.

HEEER: Fif BACIE A REG M 2.

FRKIZ: Metap H-vA 20 54
RABm XK EL AR L RBATSR
oA, BPICLEAAR AR B 6949 % AR
GRS AR5, Bidrd
% PR R MR —AFE T IR
Rey— 77|42,

TEEFERG: 3% h RAMES, RAVE
25, RAFRELFatH 4L, ASA
BAEAE, LwAR.

K425 R318 kR IRED: B
LA 2095-4344(2015)04-00634-08

FERARTLAREGHAR, INFR, B8
Hﬁ N2 B A R iﬂfﬁffﬁ)\%wﬁ% PF
BB LL#: Cobb 1% k. Frankel Thfig
R DL REAR 5 B2 25 2R Meta 43 A [J]. H
240 TFT50, 2015, 19(4):634-641.

(Edited by Zhang N, Guan D, Yang Y,
Wang L)

641



