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ABSTRACT

Introduction: This paper aims to investigate and analyze injury characteristics, as well as classifications, and treatment of 
thoracic spine fractures with sternal fractures of Sanda athletes. 

Methods: A total of 180 cases of Sanda athletes with thoracic spine fractures and sternal fractures were studied. Clinical data 
of all cases were analyzed, which included age, gender, site of thoracic spine fractures, thoracic injury segment and type, extent of the 
spinal cord injury, etc. As many as 120 patients underwent surgical treatment, and 60 patients received non-surgical treatment. 

Results: The fracture types included thoracic spine compression fractures, fracture dislocation, burst fractures, and burst 
dislocation, with 36 (20.00%), 52 (28.89%), 60 (33.33%), and 32 cases (17.78%), respectively. According to the ASIA classification of 
spinal cord injuries, grades A, B, C, D, and E included 30 (16.67%), 20 (11.11%), 26 (14.44%), 15 (8.33%), and 34 cases (18.89%), 
respectively. Besides, the rate of spinal cord injuries was 69.44% (125/180). In the follow-up stage of the patients’ neurological 
recovery, among cases of spinal cord injuries, the rate of spinal cord injuries was 8.89%, with 3 (1.67%), 4 (2.22%), 4 (2.22%), 3 
(1.67%), and 2 cases (1.11%) for grades A, B, C, D, and E, respectively. Results of the investigations and statistics of the patients’ daily 
self-care ability before and after the treatment showed a significant difference in the ADL score (P < 0.05). 

Conclusions: The main clinical features of thoracic spine fractures with sternal fractures were severe traumatic violence, 
spinal fractures, and severe spinal cord injuries, which could easily lead to multiple injuries. After the in-depth analysis of injury 
characteristics and classification of thoracic spine fractures with sternal fractures, as well as following the adoption of active and 
effective measures to start treatment, spinal cord injuries improved significantly, and recovery of nerve functions was promoted.
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Introduction

Thoracic spine fractures with sternal fractures 
have a high incidence rate in severe traumas, which 
can cause neurological dysfunction in patients. 
Thoracic spine anatomical structures are very special, 
and causes and characteristics of the injuries and 
treatment programs vary, being different from spine 
fractures of other positions. Thus, their treatment is 
more difficult(1). After sternal fractures, patients are 
prone to local severe pain because the lower sternum 
can have migration or post-shifts, thereby seriously 
affecting patients’ quality of life.

In Sanda athletes, the incidence of thoracic 
spine fractures with sternal fractures (Fig. 1) is 
higher due to their special occupation. Besides, they 
are more prone to spinal cord injuries. Thoracic 
spine fractures with sternal fractures often have a 
poor prognosis (Fig. 2). Moreover, the presence of 
multiple rib fractures (Fig. 3) exerts a greater impact 
on the thorax breathing exercise in Sanda athletes.

It is essential to take active and effective 
measures to treat thoracic spine fractures with 
sternal fractures in Sanda athletes to enable them 
to have a normal life and to work as soon as 
possible. Accordingly, this study analyzes injury 
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characteristics of thoracic spine fractures with sternal 
fractures and makes a reasonable classification to 
undertake individualized treatment initiatives. The 
detailed report contents will be presented as shown 
in the following parts.

Materials and methods

General Information
In this study, 180 Sanda athletes with thoracic 

fractures with sternal fractures were studied, who 
had different degrees of rib fractures as well. The 
treatment period started in October 2014 and ended 
in October 2016. A total of 122 male athletes 
and 58 female athletes participated in this study, 

who aged between 22 and 36 (28.7 ± 2.9 years). 
The distribution of the fractures was determined. 
Accordingly, T2-T10fracture sites had 18, 22, 
30, 26, 28, 14, 12, 15, and 15 cases, respectively. 
Besides, there were 239 vertebrae involved in the 
statistics. There were 96 cases of sternal fractures 
in the mesosternum, 28 cases in the manubrium, 30 
cases in the manubrium separation, and 26 cases in 
the xiphoid. The associated injuries were pulmonary 
contusion (Fig. 4), clavicular fractures, mediastinal 
injuries, abdominal organ injuries, left olecranon 
comminuted fractures (Fig. 5), and right distal 
radius fractures (Fig. 6), with 40, 58, 29, 32, 10, 
and 11 cases, respectively. However, all patients had 
comparable clinical data (P > 0.05).

Fig. 1: Thoracic spine fractures with sternal fractures.

Fig. 2: Spinal cord injury.

Fig. 3: Rib fracture.

Fig. 4: Lung injury.

Fig. 5: Left olecranon comminuted fracture..

Fig. 6: Right distal radius fracture.
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 Treatment method
During the treatment, the patients’ thoracic 

spine fracture compression displacement, thoracic 
kyphosis deformity, combined injuries, and spinal 
cord injuries were considered comprehensively, with 
the best treatment selected(2).

For cases approached with the non-surgical 
treatment program, slight thoracic spine injuries, 
insignificant manubrium, and body fractures were 
considered. Besides, a 'cross-shaped' wide tape 
was placed at the patients' anterior sternum for 
fixture purposes, and appropriate hyperextension 
of the spine was made, followed by a short-term 
bed rest(3, 4). The patients were guided on correct 
breathing and functional exercise, with symptomatic 
treatment implemented. Besides in two weeks or 
more, the patients could sit or carry out activities in a 
wheelchair with brace protection(5). For patients with 
severe associated injures and inability to undergo 
surgery, the associated injury was firstly treated, 
the bed rest time was appropriately extended, and 
scientific nursing started(6).

For the cases with surgical treatment, 
preoperative and intraoperative application of the 
C arm machine was provided for location purposes, 
general anesthesia with end tracheal intubation 
was provided(7), the patients were kept in a prone 
position, and the posterior midline approach was 
adopted. Concerning the patients' fracture type, 
with spinal cord nerve injuries regarded as the basis, 
total laminectomy or total spinal canal, subtotaled 
compression, and bone graft fusion in parapophysis 
and vertebra were conducted, with instrumental 
fixation treatment provided(8, 9).

For associated injuries, hemopneumo thorax 
patients were provided with closed thoracic 
drainage or ventilator support treatment. In addition, 
pulmonary contusion patients were provided 
with initiatives, such as aerosol inhalation, anti-
infection, dieresis, infusion of whole blood or 
plasma, and oxygen uptake(10). Besides, patients 
with abdominal organ injuries were provided with 
abdominal laparotomy(11). In addition, non-surgical 
treatment was provided for clavicle and distal radius 
fractures. Furthermore, patients with left olecranon 
comminuted fractures were provided with open 
reduction and internal fixation surgery.

Results

Fracture types
Thoracic spine fractures were classified 

according to Hanley-Eskay, and sternal fractures 
were classified based on anatomical positions. 
Table 1 shows classifications of the fracture types. 
Accordingly, there were 58 (32.22%), 30 (16.67%) 
and 92 cases (51.11%) of complete nerve injuries, 
incomplete nerve injuries, and no nerve injuries.

ASIA classification of spinal cord injuries
According to the ASIA classification of spinal 

cord injuries, there were 30 (16.67%), 20 (11.11%), 
26 (14.44%), 15 (8.33%), and 34 cases (18.89%) for 
grades A, B, C, D, E, respectively. Besides, the rate 
of spinal cord injuries was 69.44% (125/180).

Recovery of neurological function
Table 2 shows results for the comparison of 

neurological function recovery and the rate of spinal 
cord injuries before and after the treatment(12). After 
the treatment, neurological function of most of 
the patients improved, and there were significant 
differences from the situation before the treatment 
(P <0.05).

Daily self-care ability improvement
Table 3 shows results for the comparison of 

ADL scores of all cases before and after the treatment. 
Accordingly, the degree of improvement in the 
inpatients’ daily self-care ability was significantly 
higher than that before the treatment (P < 0.05).

Follow-up results
In non-surgical cases, fracture healing and 

nerve function were restored in patients with 
thoracic spine fractures. Two cases (1.11%) with 
thoracic spine fractures had delayed kyphosis and 
neurological impairment after discharge for one 
year(13). The anterior and posterior approaches were 
combined in the treatment. In the surgery treatment 
cases, results of X-ray and the CT examination 
showed that thoracic sequences recovered well, 
there was no compression of the spinal cord, and 
internal fixation had high stability. Besides, there 
were 4 patients (2.22%) with postoperative infection 
problems, who were cured by the negative pressure 
suction system treatment.

Discussions

In the anterior thoracic position, the sternum 
serves as the main pillar that axially stabilizes the 
thoracic ring. Sanda athletes, due to the special nature 
of their profession, are mostly prone to thoracic 
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spine fractures and sternal fractures. Accordingly, 
their condition is serious, which can easily cause 
damage to nerve function(14). According to different 
points of violence, thoracic spine fractures with 
sternal fractures could be divided into two top-
down and bottom-up types(15, 16). If the violence is 
top-down, the head, the neck, and the upper back 
withstand the violence, then they rise to the sternal 
site, thereby causing sternal fractures. If the violence 
is bottom-up, the lower spine first bears the brunt 
of the violence, thereby causing spinal flexion and 
ultimately causing thoracic spine fractures(17, 18).

For the surgical or non-surgical treatment of 
thoracic spine fractures with sternal fractures(19), 
if there is an open sternal fracture or another 
cardiothoracic surgery, the use of surgical treatment 
for sternal fractures will be better(20-24). According 
to the results, surgical or non-surgical treatment 
programs could exert positive effects according to 
characteristics and types of thoracic spine fractures 
with sternal fractures. Accordingly, they significantly 
improved quality of life and made Sanda athletes 
return to the training ground very soon.

Conclusion

In summary, in patients with thoracic spine 
fractures and sternal fractures, the spinal cord could 
cause a certain degree of injury (the spinal cord), 
thereby leading to neurological dysfunction. When 
the patients entered the hospital, providing active and 
effective surgical treatment or adopting non-surgical 
treatment measures, according to characteristics and 
classifications of the injury as the basis, could help 
them rehabilitate early so that the athletes could 
resume training as soon as possible.
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