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Abstract
Introduction: Traumatic thoracolumbar (TL) burst fractures requiring stabilization are widespread among younger people. Surgical 
intervention can be divided into long and short fixation. Here, we report the results of 60 patients operated for TL burst fractures to 
determine whether one construct was better than the other.

Material and Methods: Sixty patients, between 17 and 70 years old, had surgery for TL burst fractures over a 2 years period (2018 
-2019). Patients who were neuorlogicaly intact in Group A received short fixation (32 patients), while Group B patients had long fixa-
tions (28 patients) performed. Their clinical and radiological outcomes were then assessed postoperatively at 3, 6 and 12 months.

Results: The demographic data and clinical progression, anterior and posterior height vertebral, the sagittal index and Cobb Angles 
were similar for both groups.

 However, those undergoing long fixation exhibited better long-term outcomes (i.e., local kyphosis (GB: 15.10 vs. GA: 22.3; P = 0.003) 
and sagittal index of Farcy (GB: 16, 35 vs. 24.8; p = 0.011)). However, there was no significative difference 

Conclusion: Based on our small sample, we concluded that those patients undergoing long-fixation of TL burst fractures had the 
highest rates of kyphosis correction, and greatest incidence of maintaining correction over the long-term vs. short fixation patients.
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Introduction

Short segment pedicle instrumentation (SSPF) for thoracolum-
bar (TL) fractures has become a popular method since Dick and 
Roy-Camille [1]. Here we directly evaluated and compared the effi-
cacy of short vs. long pedicle instrumentation (LSPF) for the treat-
ment of thoraco-lumbar burst fractures (TLBF) over a 12-month 
period. 

Patients and Methods

This prospective observational study involved 60 patients with 
TLBF, who are randomized into two groups. Group A (32 patients) 
underwent short-segment pedicle fixation using 4 pedicle screws: 
one level above and one level below the fracture) Group B (28 pa-
tients) were treated with long segment pedicle screw fixation (8 
pedicle screws: two vertebrae above and two vertebrae below the 
fracture). The same Inclusion and exclusion criteria are used to se-
lect patient for both groups.
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Clinical data

The demographic and clinical data were similar for the two 
groups. Patients were between the ages of 17 and 70 years and in-
cluded more males (67%). The clinical evaluation was determined 
according to the Mcnab criteria.

Radiographic analysis

Vertebral trauma, based on preoperative X-rays, occurred be-
tween the T4 - L5 levels, with a predominance of L1 lesions (i.e., 
35%). X-rays were routinely assessed in both groups obtained at 
3, 6 and 12 months postoperatively. The following variables were 
analyzed on radiographic studies; angle of local/regional kyphosis 
(VKA), anterior/posterior vertebral height, Farcy’s sagittal index 
(FSI), and Cobb angle (COA). All showed no significant differences 
between two groups (p = 0.72) (Table 1). All patients underwent 
a clinical follow-up and radiological assessment immediately, at 3 
months, 6 months and 1 year postoperatively.

Statistical analysis

Data were analyzed (multivariate analysis) using the software: 
SPSS 21.0 (P < 0.05).

We used bivariate analysis (i.e., including chi-square tests, Stu-
dent’s t test and 1-way Anova test = analysis of variance) to assess 
factors influencing the fixation used, and the various radiological 
parameters.

Results

The fractures were type A3 and A4 according to the AOSpine 
classification; there were no significant difference between the two 
groups (A3: GA = 33.5% VS GB = 31.5% and A4: GA = 20% VS GB = 
15%; p = 0.7). The preoperative radiological data are summarized 
in table 1.

Postoperative X-ray parameters

Postoperative X-rays demonstrated significant differences in 
favor of Group B patients regarding; average post-traumatic ver-
tebral kyphosis angles (VKA) (Figure 1), the mean post-traumatic 
Cobb angle (COA) and mean post-trauma Farcy sagittal index (FSI). 
No significant difference between two groups regarding the aver-
age post-traumatic anterior vertebral height (AVH) (Table 1). At 
12 postoperative months, failure of the osteosynthesis occurred in 
just one patient in group A (1.67%) (Table 2).

Fixation N Average Standard deviation P-Value
Preoperative VKA

Preoperative COA

Preoperative FSI

Preoperative AVH

GA
GB

All patients
GA
GB

All patients
GA
GB

All patients
GA

32
28
60
32
28
60
32
28
60
32

18 º
16 º
17 º
2.4 º
4.1 º

3.23 º
20.7

17-85
19.38
1.019

8,6238
8,121

8,3615
3,4733
4,1217
3,8460

10,3806
9,5441

10,0188
0,2912

0,46

0.104

0.27
0,846

GB 28 1.036 0,3822
All patients 60 1,370 0,4851

Preoperative PVH GA 32 1.719 0,5373 0,724
GB 28 1.675 0,4169

All patients 60 1.650 0,5303

Table 1: Radiological of preoperative parametres.
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At one postoperative year, vertebral kyphosis was significantly 
corrected in Group B vs. Group A patients (Table 3).

2). At 3, 6 months and after 1 year, AVH decreased in Group B but 
increased in group A patients; however, this difference was not sig-
nificant (p = 0.9) (Figure 3).

Mcnab 
Criteria

G A G B
32 % 28 %

Excellent 18 56% 13 46%
Good 13 41% 12 43%

Failure 1 3% 1 4%
Poor 0 0% 2 7%

Table 2: Postoperative clinical outcome according to the Mcnab 
criteria.

Fixation N Average
Standard 
deviation

P-Value

Postopera-
tive VKA

Group A 32 20,136 8,7584 0,032
Group B 28 14,286 8,2590

VKA 3 mon-
ths

Group A 31 19,677 8,3242 0,028
Group B 28 14,857 8,1227

VKA 6 mon-
ths

Group A 32 21,063 7,4398 0,011
Group B 28 15,536 8,7241

VKA 1 year Group A 32 22,375 9,5706 0,003

Table 3: Evolution of post operative VKA.

At one year after surgery, the evolution of the FSI according to 
the type of fixation used showed a significant difference between 
the two groups, with P < 0.03 for the group B (Table 4 and Figure 

Fixation N Average
Standard 
Deviation

P-Value

Immediate 
Postoperative

Group A 32 21,219 10,5852 0,033
Group B 28 15,536 9,5316

3 Months Group A 31 22,419 10,7169 0,019
Group B 28 16,107 9,3940

6 Months Group A 32 23,563 9,6985 0,011
Group B 28 16,786 10,0898

1 Year Group A 32 24,875 11,6667 0,004
Group B 28 16,357 10,0672

Table 4: Evolution of post operative FSI.
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Figure 2: Evolution FSI.

Figure 3: Evolution of AVH.



Discussion

Multiple studies have suggested that short fixation is an effec-
tive way to stabilize TL burst-type fractures while other studies 
demonstrated the superiority of long fixation techniques (Table 5 
and 6) [2-4].

significantly in the SSPF group (paired t test, p = 0.049). Altay and., 
et al. [5] examined the charts of 63 patients who received SSPF 
(51%) and those with long segment (49%), for T12-L2 fractures. 
They reported that the loss of correction was significant with short 
segment fixation with a significant difference p = 0.003.

Greater success of long fixation of TL BF

However, the increased efficacy of long fixation especially at 
the TL junction (i.e., where the compressive forces act further for-
ward) resulted in a preference for placing pedicle screws at two 
levels above and below the fracture site in to avoid future kyphosis. 
Peters T., et al. [6] found that the long posterior fixation was the 
most rigid with/without anterior column augmentation under all 
loading conditions, improved stability, and better facilitated enable 
effective reduction of the kyphotic deformity. In the study of As-
sunção Filho [7], the angle of the vertebral kyphosis was evaluated 
and showed that the long fixation group had a smaller mean of 
this angle than that of the short fixation group (Average = 1.41, p < 
0.0001); he concluded that the long fixation corrects local kyphosis 
much better than the short fixation. 

Exception: few studies showed comparable results for short or 
long-segment fixation of TL BF

Sapkas., et al. Woo Hur., et al. and Canbek U., et al. found no sig-
nificant difference between the use of short of long-segment fixa-
tion for TL BF [2,8,9].

Utility of farcy’s sagittal index

In the present study, we used Farcy’s sagittal index to predict 
the risk of sagittal deformity progression. We showed that there is 
a statistically significant difference (P = < 0.003 and p ≤ 0.004) be-
tween short segment fixation and long segment fixation for TLBF 
regarding the; loss of spinal kyphosis and the evolution of FSI re-
spectively in up to 1 -year of post-operative follow-up. But in the 
meta-analysis of Aly Tarek Ahmed [10] both long and short-fusion 
segments groups for TLBS showed comparable sagittal index re-
sults (i.e., 6 articles that and included 234 patients with short seg-
ment (118) VS long segment (116)).

Conclusion 

In despite of this small study, we conclude that long segment 
fixation for TLBF was significantly better than short segment fixa-
tion for correcting spinal kyphosis/deformity, and sagittal balance.

Fixation N Average
Standard 
deviation

P-Value

Postoperative 
immediat

Group A 32 1,234 ,4469 0,030
Group B 28 1,389 0,3315

3 months Group A 31 1,358 0,5572 0,983
Group B 28 1,361 0,3695

6 months Group A 32 1,372 0,4781 0,908
Group B 28 1,386 0,4445

1 year Group A 32 1,413 0,4956 0,472
Group B 28 1,321 0,4771

Table 5: Evolution of post operative AVH.

Authors Num-
ber of 
cases

Short 
fixation

Long 
fixation

Radio-
logical 

parametrs

P-va-
lue

Alty 1 63 32 31 VKA 0.03
Filho 3 189 91 98 VKA 0.0001

Sapkas 8 50 20 30 VKA 0.42
Our series 64 28 32 VKA 0.032

Jin-Woo 
Hir 6

76 32 44 CoA 0.12

Our series 64 28 32 CoA 0.47
Altay 1 63 32 31 FSI 1.03

Ugras 10 26 12 14 FSI 0.86
Our series 64 28 32 FSI 0.004

Table 6: Results of comparatives studies about differents  
radiological parameters.

More Failures with Short TL BF Fixation

The short fixation had a high failure rate of 55% while the group 
with long fixation had a prolonged operative time and increased 
blood loss [3]. Waqar., et al. [4] noted a construction failure which 
occurred in three cases of short fixation out of 17 cases (18%, 3 to 
14 months after surgery) resulting in an increase in the mean loss 
of correction. At six months, the angle of kyphosis had increased 
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