
Received: 2018.07.27
Accepted: 2018.10.02

Published: 2019.02.12

 1573   4   2   20

A Comparative Study on Functional Recovery, 
Complications, and Changes in Inflammatory 
Factors in Patients with Thoracolumbar Spinal 
Fracture Complicated with Nerve Injury Treated 
by Anterior and Posterior Decompression

 C 1 Yongqiang Jiang
 CD 2 Fang Wang
 A 1 Xinguang Yu
 AB 3 Zhijun Li
 BD 4 Lu Liang
 DE 4 Wensheng Ma
 EF 4 Guili Zhang
 FG 4 Ruihan Dong

 Corresponding Authors: Xinguang Yu, e-mail: xinguangyu5ry@163.com, Zhijun Li, e-mail: zhijunlidf@163.com
 Source of support: This work was supported by the Study on the Digital 3-dimensional Morphogenesis of the Spinal Joints of 13- and 17-year-olds, 

National Natural Science Foundation No. 81560348.

 Background: The aim of this study was to evaluate 2 methods to treat patients with thoracic lumbar spine fracture with 
merging spinal cord injury, including complications of surgery and the influence of inflammatory factors.

 Material/Methods: Eighty patients were randomly divided into an anterior decompression group (study group) or a posterior de-
compression group (control group) to observe perioperative complications, evaluate preoperative and post-
operative nerve function, and evaluate the 6-month injured vertebral height and Cobb angle of the vertebral 
bodies. The expression level of TGF-b2 on day 1, day 7, day 15, and day 30 after treatment was detected by en-
zyme-linked immunosorbent assay (ELISA).

 Results: The nerve function sensation score, the height of the vertebral body, and the recovery of Cobb angle were bet-
ter for the anterior decompression group than the posterior decompression group and the effect was signif-
icant (P<0.05). The complication rate for the posterior decompression group was lower than the anterior de-
compression group. The level of TGF-b2 in the anterior decompression group was higher than in the posterior 
decompression group for the same times: after day 1, day 7, day 15, and day 30 after treatment (P<0.05).

 Conclusions: Patients who had thoracic lumbar spine fracture with merging spinal cord injury and who had anterior fixation 
achieved a good fixation effect; their neurologic and vertebral injury recovery was better. However, this rela-
tively complex and traumatic surgery must consider the clinical manifestations and fractures of the patients 
and select the appropriate surgical approach.
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Background

The thoracolumbar segment of the spine is prone to sudden 
force-induced burst fractures due to its large activity range, 
lack of chest and rib protection, and poor spinal bearing ca-
pacity. Fractures that are embedded into the spinal canal, and 
spinal canal stenosis and compression often result in spinal 
cord injury [1,2]. Patients clinically manifest with local pain, 
limb numbness, and sphincter dysfunction, or disability in se-
vere cases. The surgical therapy is primarily selected to re-
lieve the compression of the spinal cord and recover neural 
function [3–5]. However, how to choose the surgical mode re-
mains controversial [6]. This study aimed to compare the clin-
ical effects of 2 therapies by observing the surgical outcome 
influences of anterior decompression versus posterior decom-
pression on functional recovery, complications, and changes 
in inflammatory factors in patients with thoracolumbar spinal 
fracture complicated with spinal cord injury, and thus provide 
information for clinical practice.

Material and Methods

General data

A total of 80 patients with thoracolumbar spinal fracture com-
plicated with spinal cord compression who visited our hospital 
from January 2017 to October 2017 were selected for inclusion 
in this study. Patients were randomly divided into an anterior 
decompression group and a control group (posterior decom-
pression group). Patients were included in the study if their pa-
tient history of trauma, clinical signs and symptoms, and im-
aging diagnosis met the diagnostic criteria for thoracolumbar 
spinal fracture complicated with spinal cord compression as 
described in the Practice of Orthopedics guide [7]. Patients 
with severe organ dysfunction or contraindications were ex-
cluded. This study was pre-approved by the ethical committee 
of General Hospital of PLA. Prior to the start of this study, 
patients signed informed consent.

Research methods

Anterior decompression with internal fixation was considered 
the study group [8], while posterior decompression with inter-
nal fixation was considered the control group [9]. Preoperative 
routine examinations were completed in both groups. The spe-
cific location and degree of the fracture were determined ac-
cording to the results of x-ray, computed tomography (CT), and 
magnetic resonance imaging (MRI) studies, and then a suit-
able surgical procedure was selected. After the surgery, infec-
tion prevention was carried out, and patients were guided to 
perform functional exercises.

Observational indexes

The surgical conditions and incidence rates of complications 
in the 2 groups were observed and compared. Functional eval-
uation at 6-months after surgery was performed using the 
American Spinal Injury Association (ASIA) guideline [10], and 
the height of the injured vertebral body and Cobb angle were 
examined using x-ray images.

Statistical methods

Statistical Product and Service Solutions (SPSS) 20.0 software 
(IBM) was used for statistical analysis. Measurement data were 
expressed as median ± standard deviation, and t-test was ad-
opted for comparisons between the 2 groups. Enumeration 
data were expressed by percentage, and chi-square test was 
utilized. P<0.05 suggested that the difference was statistically 
significant.

Results

Comparisons of surgical conditions between the 2 groups

The comparisons of surgical conditions between the 2 groups 
revealed that the surgical duration, intraoperative bleeding vol-
ume, and incision size were 180.2±22.3 minutes, 255.4±30.6 mL, 
and 18.1±3.7 cm, respectively, in the anterior decompression 
group; and were 117.8±15.1 minutes, 152.3±25.5 mL, and 
16.0±3.1 cm in the posterior decompression group. This sug-
gests that the surgical trauma degree in the anterior decom-
pression group was greater than that in the posterior decom-
pression group, and the difference was statistically significant 
(P<0.05) (Table 1).

Comparisons of neural functional ASIA motor score and 
tactile score between the 2 groups

The light tactile score and motor score in the anterior de-
compression group and posterior decompression group were 
92.07±4.76 versus 83.53±5.11 points and 86.26±4.48 versus 
72.55±4.77 points, respectively, at the postoperative 6th month, 
indicating that the neural function of the injured spine was bet-
ter ameliorated in the anterior decompression group (Table 2).

Comparisons of postoperative height of the injured 
vertebral body and Cobb angle between the 2 groups

The height of the injured vertebral body and Cobb angle 
in the anterior decompression group and posterior decom-
pression group were 3.69±1.11 cm versus 2.61±0.96 cm and 
42.35±4.66 cm versus 31.19±4.15 cm, respectively, suggesting 
that the improved degree of the injured vertebral body in the 
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anterior decompression group was superior to that in the pos-
terior decompression group (Table 3).

Comparison of incidence rate of complication between the 
2 groups

The results of this study found hemopneumothorax, pulmonary 
infection, intercostal neuralgia, abdominal distension, and con-
stipation occurred in both the anterior decompression group 
and the posterior decompression group, but the incidence rate 
of complications was decreased in the posterior decompres-
sion group compared with the anterior decompression group 
(20% versus 9%) (P<0.05) (Figure 1).

Comparisons of clinical effects

The clinical effect (cured, improved, and e ective) in the 2 groups 
were analyzed; the effective rate was 90.0% in anterior de-
compression group, which was higher than that of 82.5% in 
the posterior decompression group (Table 4).

Comparisons of expression levels of inflammatory factor 
transforming growth factor (TGF)-b2 at different time 
points between the 2 groups

The comparison of expression levels of inflammatory factor 
TGF-b2 at different time points between the 2 groups showed 
that the expression levels of TGF-b2 at day 1, day 7, day 15 and 

Group Case Surgical duration
Intraoperative bleeding 

volume
Incision size

Anterior decompression group 40  180.2±22.3  255.4±30.6  18.1±3.7

Posterior decompression group 40  117.8±15.1*  152.3±25.5*  16.0±3.1*

Table 1. Comparisons of surgical conditions between the 2 groups.

Versus anterior decompression group, * p<0.05.

Group Case
Light tactile score Motor score

Before treatment After treatment Before treatment After treatment

Anterior decompression group 40  52.19±2.98  92.07±4.76#  46.25±2.33  86.26±4.48#

Posterior decompression group 40  51.77±3.12  83.53±5.11#*  45.66±2.78  72.55±4.77#*

Table 2. Comparisons of ASIA Light Tactile Score and Motor Score between the 2 groups.

Versus anterior decompression group, * P<0.05, versus before treatment, # P<0.05. ASIA – American Spinal Injury Association.

Group Case
Cobb angle (°)

Height of the injured vertebral 
body (cm)

Before treatment After treatment Before treatment After treatment

Anterior decompression group 40  21.74±3.46  42.35±4.66#  1.60±0.76  3.69±1.11#

Posterior decompression group 40  21.21±3.62  31.19±4.15#*  1.59±0.88  2.61±0.96#*

Table 3. Comparisons of postoperative height of the injured vertebral body and Cobb angle between the 2 groups.

Versus anterior decompression group, * P<0.05, versus before treatment, # P<0.05.
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Figure 1.  Comparison of incidence rate of complication between 
the 2 groups.
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day 30 after treatment in the anterior decompression group 
were higher than those in the posterior decompression group 
(P<0.05) (Figure 2).

Discussion

The thoracolumbar segment is located at the physiological 
radians and stress concentration points of spine, and spinal 
fractures that occur there are often complicated with spinal 
cord injury [11]. The surgical approach used in clinical practice 
should be able to remove fracture fragments, effectively re-
lieve the compression of spinal cord, and promote the recov-
ery of neural function and fracture healing [12,13].

The traditional posterior surgery used in clinical practice is rel-
atively mature and minimally invasive [14]. The comparisons 
of surgical conditions between the 2 groups in this study re-
vealed that surgical duration, intraoperative bleeding volume, 
and incision size were 180.2±22.3 minutes, 255.4±30.6 mL, 
and 18.1±3.7 cm in the anterior decompression group; and 
117.8±15.1 minutes, 152.3±25.5 mL, and 16.0±3.1 cm in the 
posterior decompression group, respectively, suggesting that the 
degree of surgical trauma in the anterior decompression group 
was greater than that in the posterior decompression group. 
Hemopneumothorax, pulmonary infection, intercostal neuralgia, 
abdominal distension, and constipation were detected in both 
groups, however, the incidence rate of complications in the 

posterior decompression group was lower than that in the an-
terior decompression group (20% versus 9%). The main rea-
son was likely due to the need with the anterior approach to 
cut the ribs and peel off the periosteum layer by layer in ad-
dition to insertion of screws, thus the trauma was relatively 
large, and the technical requirements higher.

Injury to the anterior and middle column of the spine is 
the main cause of spinal cord injury in thoracolumbar frac-
tures [15,16]. On the one hand, anterior decompression can 
reduce the pressure on the nerve and spinal cord by removing 
bone fragments, and can decrease the damage to the poste-
rior column structure, which is beneficial to the recovery of 
neural function and the prevention of re-injury. Anterior de-
compression can also avoid traction injury of the spinal cord 
caused by posterior decompression, thus reducing the occur-
rence of associated complications [17]. The intervertebral disc 
and bone fragments cannot be effectively removed by posterior 
decompression due to the occlusion of the spinal cord and 
surrounding tissues, thus spinal cord compression cannot be 
directly relieved. The results of this study found that the light 
tactile score and motor score in the anterior decompression 
group and posterior decompression group were 92.07±4.76 
versus 83.53±5.11 points and 86.26±4.48 versus 72.55±4.77 
points, respectively, indicating that the neural function of the 
injured spine was better ameliorated in the anterior decom-
pression group. The height of the injured vertebral body and 
the Cobb angle in the anterior decompression group and the 
posterior decompression group were 3.69±1.11 cm versus 
2.61±0.96 cm and 42.35±4.66 cm versus 31.19±4.15 cm, re-
spectively, suggesting that the improved degree of the injured 
vertebral body in the anterior decompression group was su-
perior to that in the posterior decompression group. The clin-
ical effects in the 2 groups were statistically analyzed, and 
the results indicated that the total effective rate was 90.0% 
in the anterior decompression group, which was significantly 
higher than that in the posterior decompression group (82.5%) 
(P<0.05), implying that the total clinical effect was better in 
the anterior decompression group.

Growth factor plays an important role in fracture healing [18]. 
TGF-b2 can regulate the proliferation and differentiation of var-
ious bone cells (mesenchymal cells, osteoblasts, osteoclasts, 
and chondrocytes) [19]. The comparisons of expression levels 
of inflammatory factor TGF-b2 at different time points between 

Group Case Cured Improved Effective Total effective rate

Anterior decompression group 40  11 (27.5)  14 (35.0)  15 (37.5)  36 (90.0)

Posterior decompression group 40  8 (20.0)  11 (27.5)  21 (52.5)  33 (82.5)

Table 4. Comparisons of clinical effects between the 2 groups (%).
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Figure 2.  Comparisons of expression levels of inflammatory 
factor TGF-b2 at different time points between the 2 
groups.
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the 2 groups showed that the expression levels of TGF-b2 on 
day 1, day 7, day 15 and day 30 after treatment in the anterior 
decompression group were higher than the levels in the pos-
terior decompression group, with statistically significant dif-
ferences between the 2 groups. This may be because the bone 
mass implanted during anterior decompression was highly con-
sistent with the loss of the injured vertebrae, and the blood 
transportation was relatively smooth, which is known to be 
conducive to the correction of spinal deformities and the pro-
motion of fracture healing [20].

Conclusions

Compared to posterior decompression with internal fixation, 
anterior decompression had a good fixation effect on patients 
with thoracolumbar spinal fracture complicated with spinal 
cord injury, resulting in better neural function and recovery of 
the injured vertebral body. However, the surgery was relatively 
complex and traumatic, thus, an appropriate operative ap-
proach should be selected according to the clinical manifes-
tations and fracture classification of each patient.
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