
ABSTRACT
Objective: To identify the category of evidence and the strength of recommendation for the conservative treatment of thoracolumbar 

spine burst fractures. Method: A systematic review was conducted from April 2014 to June 2015, selecting articles according to their 
prospective design, related to thoracolumbar spine burst fractures and their treatment. These studies were published in the electronic 
bibliographic databases from January 2009 to January 2015. Results: A total of 9,504 articles were found in a free search, of which 7 met 
the selection criteria and were included for analysis in a study of a total of 435 patients, of whom 72 underwent surgical treatment and 363 
received some type of conservative treatment, showing predominantly level of evidence “1b”, with strength of recommendation type “A”. 
Conclusions: According to the evidence obtained, the conservative treatment is a choice for patients with stable burst fracture in a single 
level of thoracolumbar spine and with no neurological injury.
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RESUMO
Objetivo: Identificar a categoria da evidência e a força de recomendação do tratamento conservador de fraturas tipo explosão da coluna 

toracolombar. Método: Realizou-se uma revisão sistemática de abril de 2014 a junho de 2015, selecionando artigos de acordo com seu formato 
prospectivo, relacionados com fraturas tipo explosão da coluna toracolombar e seu tratamento. Esses estudos foram publicados nos bancos 
de dados bibliográficos eletrônicos no período de janeiro de 2009 a janeiro de 2015. Resultados: Foi encontrado um total de 9,504 artigos 
em pesquisa livre, dos quais 7 satisfizeram os critérios de seleção e foram incluídos para análise, num estudo de um total de 435 pacientes, 
dos quais 72 receberam tratamento cirúrgico e 363 receberam algum tipo de tratamento conservador, mostrando predominantemente nível 
de evidência “1b”, com força de recomendação tipo “A”. Conclusões: De acordo com a evidência obtida, o tratamento conservador é uma 
escolha de tratamento para os pacientes com fratura tipo explosão estável em um único nível da coluna toracolombar e sem lesão neurológica.

Descritores: Fraturas da coluna vertebral; Vértebras lombares; Vértebras torácicas; Cifose.

RESUMEN
Objetivo: Identificar la categoría de la evidencia y la fuerza de recomendación del tratamiento conservador de las fracturas tipo es-

tallido de la columna toracolumbar. Método: Se realizó una revisión sistemática de abril de 2014 a junio de 2015, seleccionando artículos 
según su diseño prospectivo, relacionados con las fracturas tipo estallido de la columna toracolumbar y su tratamiento. Estos estudios 
fueron publicados en las bases de datos electrónicas desde enero 2009 hasta enero 2015. Resultados: Se encontró un total de 9,504 
artículos en búsqueda libre, de los cuales 7 cumplieron con los criterios de selección y se incluyeron para análisis en un estudio de 
435 pacientes, de los cuales 72 recibieron tratamiento quirúrgico y 363 recibieron algún tipo de tratamiento conservador, mostrando 
predominantemente nivel de evidencia “1b” con fuerza de recomendación tipo “A”. Conclusiones: De acuerdo a la evidencia obtenida, 
el tratamiento conservador es una opción de manejo para los pacientes con fractura tipo estallido estable en un solo nivel de la columna 
toracolumbar y sin lesión neurológica.

Descriptores: Fracturas de la columna vertebral; Vértebras lumbares; Vértebras torácicas; Cifosis.
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INTRODUCTION
The vertebral fracture is an injury that compromises any part of 

the vertebra from the vertebral body to the functional spinal unit.1,2 

In Mexico, the most affected vertebrae are those found between T11 
and L1 (in 52% of cases), 45% of which are secondary to burst type 
lesions caused mainly by falls (in 50.5%).1, 3-5 
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The diagnosis and classification of fractures of the thoracolum-
bar spine are conducted just as for other pathologies, starting with 
a medical history focused on the symptomatology of the patient, 
identifying the existence of limitations on passive and active mobility, 
the appearance of abnormal voids between the spinous processes 
that indicate the suspicion of a fracture, and continuing with the 
neurological examination, in which the motor and sensory responses 
and the reflexes are evaluated. Subsequently, the presumptive diag-
nosis can be supported by imaging studies.1,3,6 The combination of 
simple radiographs, computed tomography (CT), magnetic resonance 
imaging (MRI), and myelography allow the identification of bone, 
ligament, and nerve lesions. The information obtained from these 
studies will make it possible to classify the type of osteoarticular injury 
and identify unstable injuries, as well as to support a therapeutic 
decision and the appropriate planning for stabilization of the bone 
elements, depending on the case.1,3,6,7

Over time several spine fracture classification systems have been 
developed, dating from 1929 up to the most recent one established 
by the AO System, based on morphopathological criteria according to 
the mechanism of injury and the degree of instability and establishing 
prognostic considerations in relation to recovery potential.3, 5, 7-11

In addition to the AO classification for thoracolumbar spine fractu-
res, two scoring scales are used to determine the degree of severity of 
the thoracolumbar injury and to make decisions about how to handle 
it: the first, presented by Vaccaro et al. in 2005, the Thoracolumbar 
Injury Severity Score (TLISS), and the second, presented in 2013 by 
the collaborators of AOSpine, the Thoracolumbar AOSpine Injury 
Score (TL AOSIS). In both scales, conservative management is ruled 
out for scores greater than 5 points.3, 5, 7-10

Burst fractures of the thoracolumbar spine have an incidence of 
neurological deficit of up to 14% and are present to a great extent in 
the daily routine of the Orthopedic and Traumatology Services.12-15 
At present, there are two viable treatment options for this pathology: 
conservative treatment and surgical management, but there is still a 
lack of information in the Clinical Practice Guides to help us choose 
between the two management options. This generates controversy 
within the medical team responsible for the cases, which most often 
opts for surgical handling, discarding the benefits of conservative 
management, which is less expensive, reduces comorbidities, and 
offers good expectations for patient function. However, the recom-
mendations for it differ depending on the current medical context.

For this reason, the objective of this study was to conduct a 
systematic review of the world literature to enable identification of the 
level of evidence and the grade of recommendation in the conservative 
treatment of burst type fractures of the thoracolumbar spine, which 
will instill confidence in the orthopedic physician for the choice of 
management.

METHODS
A systematic review of the literature published between April 

2014 and June 2015 was conducted, according to the orientation 
and guidelines of the Cochrane Group Method. Two researchers 
performed an electronic bibliographical search of MEDLINE, OVID, 
and the Cochrane library for articles published between January 2009 
and January 2015. Following the search for articles, the required data 
were recorded on evaluation forms and each article was evaluated by 
two collaborators, who reviewed the title and abstract, respectively. 
Then each collaborator selected those articles that met the selection 
criteria, the full texts of which were subsequently reviewed. The results 
obtained were analyzed by means of SPSS Statistics19 software, 
generating the kappa coefficient for the interpretation of the articles 
between the two experts. The development of this study considered 
the required ethical aspects, was based on the recommendation 
of the Declaration of Helsinki (Seoul 2008) and complies with the 
regulations for research material. It was presented to, authorized 
and registered by the Institutional Review Board, which assigned 
SIRELCIS Registration Number R-2015-3401-4, and informed consent 
was obtained in verbal form. (Tables 1-5)

Table 1. Selection criteria.

Inclusion criteria Non inclusion 
Criteria

Exclusion 
Criteria

Articles related to thoracolumbar 
spine burst fractures.

Articles related to the conservative 
treatment of burst type fractures 

of the thoracolumbar spine.

Articles related to conservative 
treatment versus surgical 

treatment of burst type fractures 
of the thoracolumbar spine.

Articles related to conservative 
treatment versus surgical 

treatment for burst type fractures 
of the thoracolumbar spine, 

with respect to recovery time, 
persistence, and/or recurrence of 
the symptomatology, number of 

days of hospitalization required, and 
complications from the treatment.

Original articles from 
indexed magazines.

Articles published from January 
2009 through January 2015.

Articles published in 
English or Spanish.

Articles related to the handling of 
burst fractures of the thoracolumbar 

spine selected according to their 
design, i.e., the clinical trials, 
the pre-experiment studies, 
prospective cohort studies.

Articles that 
could not be 

accessed.

Articles in 
non medical 
magazines.

Summarized 
articles, with 
no option to 
obtain the 
complete 
version.

Unindexed 
magazine 
articles. 

Articles 
published in 

languages other 
than English 
or Spanish.

Articles that do 
not comply with 

international 
bioethics rules.

Articles with 
insufficient 

description or 
inadequate 

methodology.

Table 2. Keywords used in this study to search for selectable articles.

Code Keyword

#1 Burst fracture

#2 Thoracolumbar treatment

#3 Thoracolumbar conservative

#4 Thoracolumbar rehab

#5 Thoracolumbar surgery treatment

#6 Burst fracture Indications

#7 Burst fracture Treatment

#8 Burst fracture and Thoracolumbar treatment

#9 Burst fracture and Thoracolumbar conservative

#10 Burst fracture and Thoracolumbar surgery treatment

#11
Burst fracture or Thoracolumbar treatment or 
Thoracolumbar conservative or Thoracolumbar 

rehab or Thoracolumbar surgery treatment
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RESULTS
A total of 9,504 articles were located in the general bibliographical 

search of the data bases indicated. Once the study selection criteria 
were applied, this number was reduced to 3,131, fifteen of which were 
selected in the short review. Eight of these were rejected during the 
evaluation of the complete text, dropping the number of articles to 
be evaluated in the final selection to seven, six of which were from 
PubMed and one from OVID. Together, these seven articles evaluated 
in the final selection reviewed a total of 435 patients, 72 of whom 
were managed surgically and 363 of whom received some type of 
conservative treatment.

In the results of the classification by each one of the reviewers, 
in terms of the categories of grade of recommendation and level of 
evidence, there was a predominance of articles categorized with a 
grade of recommendation of A with a total of six articles (85.7%) and 
a level of evidence of 1b with a total of six articles (85.7%).

The concordance value obtained by the Kappa method was 1.0 
with a p-value of 0.0005, indicating good interobserver consistency.

Of the articles reviewed in the final selection, 14.2% indicated that 
conservative treatment is equally as effective as surgical treatment 
for burst fractures of the thoracolumbar spine without neurological 
damage in the medium term (2 years) and the long term (20 years). 
This was derived from a study of 47 patients with burst fractures 
located between T10 and L2, 24 of whom received surgical treatment 
and 23 of whom received conservative treatment.

Another 14.2% of the articles indicated that minimally invasive treat-
ment is more effective than either conservative treatment or traditional 
surgical treatment when the three study groups were compared the 
first group with 30 patients who underwent conservative treatment, the 
second with 25 patients who underwent minimally invasive surgery, 
and the third group made up of 23 patients who underwent traditional 
surgical treatment, showing a statistically significant difference for 
number of days in the hospital and for the number of patients who 

Table 3. Study variables.

Study Variables

Independent variable Dependent variable 

Treatment

Effectiveness
Number of days in the hospital

Recovery time
Recurrence of symptomatology

Complications from the treatment
Time since the beginning of treatment

Table 4. Characteristics and results from the articles. 

Author/
year Design Effectiveness 

of Tx
Number of days 
in the hospital Recovery Recurrence of 

symptomatology
Complications from 

the treatment

Time 
since 

the start 
of Tx

Bailey C, 
Urquart 

J, 
et al.
2014

Multicenter 
blind clinical 

trial

GR: A
LE: 1b 

- Conservative 
Tx with 
orthosis 

(TLSO) and 
conservative 
Tx without 
orthosis, 

equally reliable 
and effective 
at 3 months 

follow up

- 2.5 days for 
patients with 
conservative 
Tx based on 

orthosis.
- 2.6 days for 
patients with 

conservative Tx 
without orthosis

No data No data

- Radicular pain
- Back pain (lumbar)
- Need for surgical 

stabilization for pain
- Need for osteotomy in one 
patient with severe kyphosis

No data

Kumar 
A, Aujla 
R, Lee 
C, et al.

2015

Prospective 
cohort

GR: B
LE: 2b

- Minimally 
invasive 
surgery 
is more 

effective than 
open surgical 
treatment and 
conservative 

treatment

- Conservative 
treatment: 

36 (10–104) days
- Open surgical 

treatment:
4 (2–7) days
- Minimally 

invasive surgery:
2 (1–4) days

- Value of 
p<0.05, for any 

surgical vs. 
conservative Tx

- Value of p<0.05, 
open surgical 

Tx vs. minimally 
invasive

- Time to 
return to work 

(months): 
*Conservative 

Tx 
9 (3–24 months) 

*Open 
surgical Tx

4 (0.5-9 months)
*Minimally 

invasive surgery
2 (0.1-6 months)

No data

- Conservative treatment:
Posterior correction of 

kyphosis via surgical approach
- Surgical treatment:

None

No data

Shamji 
M, 

Roffey D, 
et al.
2014

Randomized 
blind clinical 

trial

GR: A
LE: 1b

- Conservative 
Tx with 
orthosis 

(TLSO) and 
conservative 
Tx without 
orthosis, 

showed no 
difference in 

the functional 
results, after  
6 months of 
follow up.

- The TLSO 
group had 6.3 
(+- 2.1) days of 
hospitalization.

- Patients without 
orthosis had 2.8 

(+- 3) days of 
hospitalization

No data No data

- Of the patients who 
received TLSO, 2 needed 
to be transferred to the 

rehabilitation service 
48 hours after the 

beginning of treatment.
- None of the patients 

who received treatment 
without orthosis had to 

be transferred to the 
rehabilitation service after 

the beginning of treatment.
- No patient required 
surgical treatment.

- No neurological damage 
was reported.

- There were no hospital 
complications.

No data

Abbreviations: Treatment (Tx), Strength of Recommendation (FR), Level of Evidence. (NE), Orthopedic Brace Thoracolumbosacral (TLSO).
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returned to their normal activities in the minimally invasive surgery 
group (p<0.05).

Another 57.1% of the articles reviewed evaluated different modes 
of conservative treatment, studying a total of 239 patients with burst 
type fractures between T10 and L3, divided into two groups, the first 
consisting of 116 patients with conservative treatment with orthosis 
and the second made up of 123 patients with conservative treatment 

Table 5. Characteristics and results from the reviewed articles.

Author/
year Design Effectiveness of Tx Number of days 

in the hospital Recovery Recurrence of 
symptomatology

Complications from 
the treatment

Time 
since 

the start 
of Tx

Bailey C, 
Fleming 
J, Gurr 
K, et al.

2013

Randomized 
clinical trial

GR: A
LE: 1b

- Conservative 
treatment has poor 
results in patients 

with initial kyphosis 
greater than 25o. For 
this reason, a surgical 

option should be 
included for them

No data No data No data - Presence of kyphosis No data

Wood K, 
Buttermann 

G, et al.
2015

Randomized 
clinical trial

GR: A
LE: 1b

- No clinical difference 
was between 

conservative treatment 
and surgical treatment 
was reported after 4 
years of follow up; 
however, after 20 
years of follow up, 
the patients who 

received conservative 
treatment reported less 

back pain and better 
function as compared 
to those who received 

surgical treatment.

No data

- 74% of the 
patients who 
underwent 

conservative 
treatment 
returned 
to work 

6 months 
after starting 
treatment.

- 43% of the 
patients who 
underwent 

surgical 
treatment 
returned 
to work 

6 months 
after starting 
treatment.

No data

- In the patients treated 
surgically, there were 19 
complications during 24 

months of follow up (they 
were not specified).

- Among the patients 
with conservative 

treatment, there were 
2 complications during 
24 months of follow up 

(they were not specified).

-Long term back pain.

- After 20 years of follow 
up, evaluations using the  
Oswestry, Roland-Morris, 

analog for pain scales 
showed better conditions 
in patients who received 
conservative treatment 

when compared to 
those who received 
surgical Tx (p<0.05).

No data

Stadhouder 
A, Buskens 

E,
et al.
2009

Randomized 
clinical trial

GR: A
LE: 1b

- Same effectiveness 
among the different 

conservative 
treatments:

1. Just rehabilitation

2. Orthosis

3. Fixation with cast

No data No data

- Long term 
pain (3 years) 
with any type 

of conservative 
treatment

No data From 3 
to 5 days

Bailey C, 
Dvorak M, 

Aludino 
A, Rosas-

Arellano M,
et al.
2011

Multicenter 
experiment

GR: A
LE: 1b

- There were no 
statistically significant 
differences between 

patients who received 
conservative treatment 

with orthosis and 
those who received 

conservative treatment 
without orthosis.

- 4.7 days for 
patients with 
Tx based on 

orthosis.
- 5 days for 

patients with 
conservative 
Tx without 
orthosis.

No data No data No data No data

Abbreviations: Treatment (Tx), Strength of Recommendation (FR), Level of Evidence. (NE).

without orthosis. They concluded that the results were similar between 
the patients who used orthosis and those who did not. 

Finally, for the remaining 14.2% of the articles reviewed, an analysis 
of the factors associated with non optimal results from conservative 
management with and without orthosis was conducted for 71 patients, 
which determined that kyphosis greater than 25o  was associated with 
sub optimal outcomes (p<0.05). (Tables 4 and 5)
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DISCUSSION
The evidence found shows a disparity in the general results, 

in that, while there are data that indicate similar results in patients 
who underwent surgical treatment (24 patients) and conservative 
treatment (23 patients) for stable burst fractures at a single level 
of the thoracolumbar spine without neurological damage, another 
source of evidence generated from a review of 78 patients divided 
into three groups indicated that minimally invasive surgery produced 
better patient results as compared to traditional surgical treatment 
and conservative management. The is also evidence indicating that 
for conservative treatment the use of orthosis (116 patients) offers 
no advantages over conservative treatment without orthosis based 
on rehabilitation (123 patients). 

The data collected with respect to complications in patients with 
thoracolumbar burst fractures indicate that patients who undergo 
conservative treatment evolve with fewer complications, while other 
sources report the opposite, stating that the surgical technique has 
fewer complications. Based on this, we can say that the evidence is 
not clearly presented because of the existence of disparate results in 
the published literature, except in the long term follow up (20 years) 
of patients who underwent conservative treatment, where fewer 
complications were reported.16-22

There is another discrepancy in the recovery time results, whereby 
patients with conservatively managed burst type fractures at a single 
level of the thoracolumbar spine without neurological deficit have a 
greater tendency to return to work following adequate recovery as 
compared to those treated with conventional surgery, excepting those 
who were managed surgically via minimally invasive techniques, who 
resume work activities sooner.

In a comparison of the different types of conservative treatment 
in the management of burst type fractures of the thoracolumbar 
spine at a single level and associated with compression fractures 
at three years of follow up, similar recoveries were observed when 
assessed using the visual analog pain scale and the Oswestry 
Disability Index.17,20,21

Hospitalization time was between 2 and 17 days for any of the 
modes of conservative treatment, although in some cases this lasted 
as long as 104 days, versus 6 to 27 days for conventional surgery 
and from 1 to 4 days for minimally invasive surgery.16-18,20,22

Regarding treatment costs, conservative treatment is 3 to 5 times 
less expensive than surgical management and even less expensive 
when orthosis is used.16,18,20

Pain is the symptom with the highest recurrence both in patients 
managed conservatively and surgically. The main complication of 
conservative treatment was shown to be residual kyphosis, which in 
several cases merited surgical correction.16,18,21

Finally, a study was identified that shows a statistically significant 
difference with respect to treatment by minimally invasive surgery, 
showing greater effectiveness when compared to the other techniques. 
However, the description of the methodology is not clear and does 
not define the selection criteria.22 (Tables 4, 5)

CONCLUSIONS
The level of evidence that prevails in this review is category 1b 

with a grade of recommendation of type A. The evidence generated 
in the last 6 years by primary studies and the total number of patients 
included in study field is limited (435 patients in 7 primary studies). 
This indicates that the medical community is still debating the handling 

of burst fractures of the thoracolumbar spine, a priority motive for 
conducting analyses of the evidence generates in new prospective 
studies on the subject in question.

The evidence obtained, with respect to the effectiveness and 
the percentage of patients who returned to their work activities, is 
similar in conservative and surgical treatments of stable burst type 
fractures of a single level of the thoracolumbar spine without neu-
rological damage. Conservative treatment reported fewer long term 
complications and costs.

According to the evidence obtained, we can lean towards con-
servative treatment with orthosis as a management option for the 
stable burst type fracture of a single level of the thoracolumbar spine 
without neurological damage.

This work indicates the need to perform an analysis of the 
evidence generated and to conduct randomized clinical trials with 
a rigorous methodology in order to provide more higher quality 
information and to enable a better and more adequate decision 
to be made based on the evidence with the goal of granting the 
best treatment option for the patient with a burst type fracture of 
the thoracolumbar spine.
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