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ABSTRACT  

Background   The goal of this study is to compare the results of long segment fixation versus short 

segment fixation with index level. 

Methods   Fifty patients were enrolled in two groups twenty five patients each. First group was treated 

by long segment fixation. Second group was treated by short segment fixation with index level screw. 

Results This was found to be statistically significant comparing between long segment fixation group 

with short segment with index level group regarding mean intraoperative blood loss, mean operative 

time and mean incision length. At the final follow it was found that the mean LKA preoperatively, after 

3months and 6 months postoperatively was statistically insignificant.   

Conclusion The results of short segment fixation with index level are encouraging and comparable to 

those of long segment fixation regard correction of local kyphotic angle with less motion segments 

fixation in short segment group.  
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INTRODUCTION 
he thoracolumbar region is one of the 

most common regions for spine injures 

(about 90%), burst fractures comprise about 

10–20% of such injuries
 [1]

.
 
Burst fractures 

mainly occur in association with motor 

vehicle accidents and fall from height 
[2]

. 

A burst fracture is characterized by 

displacement or rotation of the posterior 

cortex of the vertebral body, compressing 

the spinal canal and altering the stability of 

spine
 [2]

.  

Most authors agree that surgical 

treatment is necessary for unstable burst 

fractures 
[3]

. Surgical intervention can 

decompress neural elements, restore the 

height of the vertebral body, correct and 

prevent angular deformity, promote stability 

of the spine, allowing early mobilization and 

promoting neurological improvement
 [4]

. 

Posterior instrumentation is 

recommended, based on the excellent results 

achieved in terms of stability of the spine, 

anatomical alignment, postoperative 

neurological improvement and low patient 

morbidity 
[5]

. Numerous pedicular fixation 

methods through a posterior approach have 

been described. One of the main differences 

between them is the number of fixed 

segments
 [6]

.  

Short fixations, with fewer stabilized 

and fused uninjured segments, can preserve 

the maximum thoracolumbar movement. 

This type of fixation involve pedicle screw 

placement one level above and one level 

below the injured segment and by adding 

intermediate screw at the fractured vertebrae 

stiffer construct can be gained
[7]

. 

Long segment fixation with pedicle 

screws and rods two levels above and below 

the fracture level provide good fixation; 

however, increasing length of posterior 

fusion segment should be considered 

carefully especially in the more mobile 

segments of the lumbar spine
[8]

.  

PATIENTS AND METHODS 

This is a both prospective and 

retrospective study comparing outcome of 

T 
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surgical treatment of patients with 

thoracolumbar burst fracture. Fifty patients 

were enrolled in two groups twenty five 

patients each. First group was treated by 

long segment fixation. Second group was 

treated by short segment fixation with index 

level screw. The retrospective study was 

performed on thirty patients with 

thoracolumbar burst fracture from 2014 to 

2016. The prospective study was performed 

on twenty patients with thoracolumbar burst 

fracture from 2016 to 2018. The 

neurological status of the patient was 

recorded based on the ASIA score. Plain 

spinal x-ray and computed tomography were 

used to evaluate the fracture. All fractures 

were classified based on AOSpine 

thoracolumbar spine injury classification 

system (Burst type A3-A4) 

All operations were performed using 

the same instrumentation system. Usually 

partial reduction is achieved when the 

patient is placed to the prone position on a 

special frame. Indirect decompression was 

done by countering the rod that corrects 

kyphosis and recreates normal lordosis, 

distraction and reduction maneuvers can be 

applied to aid in reduction of compression 

via ligamentotaxis. Patients were followed 

for 6 months. Different parameters were 

used to compare the two groups, including 

the duration of operation incision length, 

blood loss and local kyphotic angle.  

Comparisons between measures (Mean + SD) 

of two groups were done using student t-test 

for unpaired data and using paired t-test for 

paired data, while comparisons between 

measures (Mean + SD) between multiple 

groups were done by one way ANOVA test for 

Statistical analysis. The test results were 

considered significant when P. value < 0.05. 

RESULTS 

Operative Data 

This was found to be statistically 

significant comparing between (LSF) group 

with (SSFIS) group regarding mean 

intraoperative blood loss, mean operative 

time and mean incision length. (Table 1) 

Regarding mean intraoperative radiation 

exposure this was found to be statistically 

insignificant comparing between (LSF) 

group with (SSFIS) group. (Table 1)  

 

Table (1): Mean ± SD & Median of 

intraoperative blood loss, operative time, 

radiation exposure & incision length for both 

groups 

 

Radiological results: Local kyphotic angle (LKA) 

 Blood Loss 

(ml) 

Operative 

Time (min) 

Radiation 

Exposure 

(sec) 

Incision 

Length (cm) 

LSF     

Mean ± SD 

Median 

414.4± 42.7 

400 

106±14.14 

100 

28.8±6.3 

30 

11.12±1.26 

11 

SSFIS     

Mean ± SD 

Median 

305.2± 48.05 

320 

76.20±12.01 

80 

26.2±5.8 

25 

8.2±1.04 

8 

Test 8.491
a
 -5.528

b
 -1.579

b
 -5.740

b
 

P <0.001 <0.001 0.114 <0.001 

Quantative data are expressed as mean ± SD and median;  
a
 Independent Sample t-test; 

b
 Mann-Whitney U test; p<0.05 is significant  

LSF – Long Segment Fixation; SSFIS – Short Segment Fixation with Intermediate Screw 
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In long segment fixation (LSF) group, 

the mean local kyphotic angle preoperatively 

was 14.20º (+2.06) improved after three 

months postoperatively to be 1.72º (+0.89), 

at the final follow up the mean local 

kyphotic angle was 2.16º (+0.98), and this 

was found to be statistically significant 

(p<0.001). (Table 2) In short segment 

fixation with intermediate screw (SSFIS) 

group, the mean local kyphotic angle 

preoperatively was 14.48 (+1.53) improved 

after three months postoperatively to be 

1.76º(+1.01), at the final follow up the mean 

local kyphotic angle was 2.16º (+1.06), and 

this was found to be statistically significant 

(p<0.001). (Table 2) In comparison of 

radiological results between two groups, it 

was found that the mean LKA 

preoperatively, after 3months and 6 months 

postoperatively was statistically 

insignificant.  (Table 2)  

 

Table (2):  Mean ± SD & Median of (LKA) preoperative, 3 months and 6 months post 

operatively for both groups 

 
COMPLICATION 

In long segment fixation group two patients 

(8%) developed wound infection, one 

presented with superficial infection was 

treated by antibiotics and repeated dressing. 

The other patient presented with deep 

infection was treated by debridement. 

In short segment fixation group one patient 

(4%) developed wound infection, was 

treated by antibiotics and repeated dressing. 

DISCUSSION 

Posterior fixation has become a popular 

method in the treatment of thoracolumbar 

burst fractures especially after the 

introduction of transpedicular screws. 

McLain et al 
[9]

 studied segmental 

transpedicular instrumentation and stated 

that it allowed immediate mobilization of 

thoracolumbar injured patients, eliminating 

thromboembolic and pulmonary 

complications, and reducing overall 

morbidity and mortality. But, the number of 

levels to be fixed to gain maximum 

reduction and stability in treating 

thoracolumbar burst fractures is still an issue 

of debate.  

Several biomechanical studies were done to 

evaluate the index level fixation stability. 

These studies confirmed the superiority of 

short segment fixation with intermediate 

screws constructs over the conventional 

short segment constructs. It had been shown 

that application of fractured level screws 

decreased the stresses on the superior and 

inferior pedicle screws in the construct 

(Robert P. Norton
 [10]

, Qin-Liang Li
 [11]

) 

In the cadaveric study of Mahar et al 
[7]

, 

where they used short segmental fixation 

with screws inserted in the fractured 

vertebra. They concluded that fixation of 

burst fractures with screws at the level of the 

fracture offers improved biomechanical 
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stability especially against axial torsion. 

Data obtained from these studies suggested 

that the use of intermediate screws provides 

the advantages of a stiffer construct, an 

increased biomechanical stability and the 

effect of 3-point fixation of the fractured 

segment leading to a better pulled-out 

strength.    

Theoretically, decreasing the number of 

fixed levels (one level above and below the 

fracture) will decrease the incision length, 

blood loss and operative time. This was the 

condition in this study when short segment 

construct with index level fixation when 

compared to long segment construct. Also, it 

was found that applying additional screws in 

the fractured vertebra neither increased the 

operative time nor the blood loss.  Scheer et 

al 
[12]

 conducted a systematic literature 

review to analysis the level of evidence in 

the management of the traumatic 

thoracolumbar burst fracture across 20 years 

of evidence and they reported that there is 

high level of evidence for short and long 

segment fixation without fusion in these 

cases. Also, they mentioned that long 

segment fixation there are more operative 

time, blood loss and longer hospitalization 

than short segment.  

The most common radiological parameter 

used to study the effectiveness of treatment 

is the local kyphotic angle. Alvine et al.
 [13]

 

reported that use of long segment fixation 

lengthen the lever arm of the construct 

enhancing the stability and allowing 

effective reduction of kyphotic deformity. It 

had shown in this study that radiological 

results (LKA) were comparable between two 

groups with no significant statistical 

difference after 3 and 6 months 

postoperatively (LKA p=0.839 and 0.984) so 

reduction of kyphosis was achieved and 

maintained in both groups. 

Farrokhi et al 
[14]

 and Guven et al 
[15]

, 

conducted randomized controlled trials to 

compare the results better conventional short 

segment stabilization and that with the index 

level fixation and they concluded that 

inclusion of the fracture level into the 

construct has offered better kyphosis 

correction, in addition to fewer instrument 

failures, without additional complications 

and with comparable if not better clinical 

and functional outcome than conventional 

short segment fixation which supports our 

assumption. 

CONCLUSION 

 The results of short segment fixation 

with index level are encouraging. It gives 

good results as regard correction of local 

kyphotic angle after six months follow up 

and preserve more motion segments than 

long segment fixation. 

 The results of long segment fixation 

are good as regards correction of local 

kyphotic angle but it takes more operative 

time, larger amount of blood loss and bigger 

incision length than short segment. 
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