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Abstract Objective To compare the clinical results between conservative (CS) and surgical
treatment (CXS) of A3 and A4 fractures without neurological deficit.
Methods Prospective observational study of patients with thoracolumbar fractures
type A3 and A4. These patients were separated between the surgical and conservative
groups, and evaluated sequentially through the numeric rating scale (NRS), Roland-
Morris disability questionnaire (RMDQ), EuroQol-5D (EQ-5D) quality of life question-
naire, and Denis work scale (DWS) up to 2.5 years of follow-up.
Results Both groups showed significant improvement, with no statistical difference in
pain questionnaires (NRS: CXS 2.4�2.6; CS 3.5�2.6; p> 0.05), functionality (RMDQ:
CS 7�6.4; CXS 5.5�5.2; p>0.05), quality of life (EQ-5D), and return to work (DWS).

Multicenter work developed at the Hospital Universitário
Cajuru, Pontifícia Universidade Católica do Paraná (PUCPR),
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Introduction

Thoracolumbar fractures (T11–L3) correspond to 90% of spinal
fractures,1,2 and about 2/3 of these fractures involve compres-
sion of the vertebral body without ligament injury or disloca-
tion, classified as AOSpine typeA, according to the classification
described and previously validated for spinal fractures.3–6

Compression fractures with comminution of the vertebral
body and displacement of fragments towards the vertebral
canal correspond to 20% of all fractures,1,7–9 being character-
izedby the involvementof theposteriorwall andone (AOSpine
type A3) or both (AOSpine type A4) vertebral plateaus.10,11

This involvement of the posterior wall leads to a retropulsion
of the bone fragment in the vertebral canal, which may
generate neurological deficit in about 15% of the cases.5,12,13

Considering the group of less severe fractures, such as
AOSpine type A0, A1, and A2, there is consensus on the best
risk/benefit with conservative treatment, and similarly with
surgical treatment for more severe type B and C fractures,
and fractures with neurological deficit.5,7,10

Despite its high incidence, the ideal treatment for A3/A4
fractures without neurological deficit remains controversial,
and the extensive report of this topic in the literaturewas not
able to demonstrate the superiority of either treatment
method.10,11,14,15

The main objectives of A3/A4 fractures management are
to prevent and limit neurological deficit, allow early pain-
free mobility, stabilize the spine, and correct and/or avoid
kyphotic deformity.9,12

Surgical treatment offers immediate stabilization, correc-
tion of deformity, early ambulation, and less dependence on
orthotics,8 but presents complications such as implant fail-
ure, pseudoarthrosis, infection, among others.4

Historically, conservative treatment presented high mor-
bidity rates for the long period of absolute rest, between 6

and 8 weeks. Currently, this rest period is restricted to a
maximum of 6 days, followed by mobility and use of several
orthotics for 3 months,9,14 demonstrating good functional
results, low progression of deformity, and low incidence of
neurological deterioration.12,16,17

The aim of this studywas to compare the clinical results of
patients with thoracolumbar A3 or A4 fractures, without
neurological deficit, treated surgically and conservatively.

Materials and Methods

This prospective observational cohort study was accepted by
the ethics committee of the two participating centers (CAAE:
02583312.4.2001.0066). All patients with thoracolumbar
spine fractures from August 2016 to August 2017 were
evaluated.

The inclusion criteria of the study were: traumatic frac-
tures of the spine between T10 and L3, AOSpine type A3 or
A4, absence of neurological deficit, patients over 18-years-
old and under 65-years-old, with time elapsed between
trauma and the proposed treatment of no more than
10 days. Furthermore, all patients allocated in the respective
study groups, conservative or surgical, were required to
present the exact same treatment conduction, regardless
of the group to which they belonged, with details below.

Patients with pathological fracture, clinically evident
osteoporosis, severe systemic disease, AOSpine type B or C
fractures, pregnant women, injuries to other organs, and/or
firearm injuries were excluded from the study.

Cases at risk of deformity progression or neurological risk
were excluded from the study. The criteria used for exclusion
were kyphosis of the fractured segment greater than
30 degrees, loss of height greater than 50% of the vertebral
body, and involvement of more than 50% of the vertebral
canal by bone fragment.

Conclusion Both treatments are viable options with equivalent clinical results. There
is a tendency toward better results in the surgical treatment of A4 fractures.

Resumo Objetivo Comparar os resultados clínicos entre os tratamentos conservador (CS) e
cirúrgico (CXS) das fraturas A3 e A4 sem déficit neurológico.
Métodos Estudo prospectivo observacional de paciente com fraturas toracolombares
tipo A3 e A4. Esses pacientes foram separados entre os grupos cirúrgico e conservador
e avaliados sequencialmente através da escala numérica de dor (NRS), do questionário
de incapacidade de Roland-Morris (RMDQ), do EuroQol-5D (EQ-5D) e da escala de
trabalho de Denis (DWS) até 2,5 anos de seguimento.
Resultados Ambos os grupos apresentaram melhora significante, sem diferença
estatística nos questionários de dor (NRS: CXS 2,4�2,6; CS 3,5�2,6; p>0,05),
funcionalidade (RMDQ: CS 7�6,4; CXS 5,5�5,2; p>0,05), qualidade de vida (EQ-
5D) e retorno ao trabalho (DWS).
Conclusão Ambos os tratamentos são opções viáveis e com resultados clínicos
equivalentes. Há uma tendência a melhores resultados no tratamento cirúrgico das
fraturas A4.
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All patients included signed the free and informed con-
sent form and were then selected for the conservative
treatment or surgical treatment groups, according to the
experience and personal decision of the head surgeon. The
selection occurred randomly, without specified factors, and,
once there was exclusion according to specified criteria, the
personal decision option and the therapeutic proposal de-
fined by the attending physician predominated. Considering
the characteristics of retrospective selection of cases, a
random and unequal sample was obtained between the
groups. Since, to date, the therapeutic decision for such cases
of A3 and A4 fracture without neurological deficit remains
plausible for both options, surgical or conservative, the
indication of treatment is defined according to subjective
and contextual criteria identified by the attending physician.

Patients allocated in conservative treatment were
instructed to follow an initial rest period of up to 3 days,
followedby the use of orthosis (Jewett vest) for 6 to 12weeks.
Patients in the surgical group were submitted to indirect
reduction of the kyphotic deformity through lordotic posi-
tioning with the aid of the Hall support, and short fixation of
the fracture with the Depuy-Synthes Universal Spine System
(USS), corresponding to the reduction and instrumentation
with pedicular screws in vertebrae above and below the
fracture, in this case series, without the need for additional
screws in the fractured level, using the applied principle of
fracture fixation concept, without arthrodesis. All patients
received the same care guidelines, such as avoiding heavy
activities and sports for 3 months, according to the estab-
lished protocol.18

The patients were followed up for two years and were
evaluated with thoracolumbar spine radiographs, numeric rat-
ing scale (NRS) for pain,19 the Roland Morris disability ques-
tionnaire (RMDQ)20, qualityof lifewith theEuroQol-5d (EQ-5D)
21,22, and return to work with the Denis work scale (DWS)23

questionnaires in pre-op, 6 weeks, 3 months, 6 months, 1 year,
and 2 years of treatment. A smaller group of patients (n¼16)
completed 2 years and 6 months of treatment.

The quantitative variables evaluated in the study were
described by means, medians, minimum values, maximum
values, and standard deviations. For categorical variables,
frequencies and percentages were presented. For the com-
parison of the groups defined by the treatment (CSX or CS),
regarding quantitative variables, either the Student t-test
was used for independent samples or the Mann-Whitney
nonparametric test were used, depending on the normality
condition of the variables. This conditionwas assessed by the
Kolmogorov-Smirnov test. Regarding categorical variables,
the correlationsweremade considering the Fisher exact test.
Values of p<0.05 indicated statistical significance. The data
were analyzed with the Statistical Package Social Sciences
(SPSS, IBM Corp. Armonk, NY, USA) version 20.4 software.

Results

Demographic
A total of 59 patients completed the follow-up period and
were included in the statistical analysis. Based on demo-

graphic characteristics (►Table 1), in terms of gender, 20
patients were female and 39 were male. According to the
proposed treatment, 23 patients comprised the conservative
group (CS), and 36 the surgical group (CSX). The most
frequent site of fractures was L1 (n¼31), followed by T12
(n¼13), and the other levels presented similar distribution
between T10, T11, L2, and L3.

Regarding the AOSpine classification, 27 cases were clas-
sified as A3 (46%), and 32 as A4 (54%). A significant difference
was found (p¼0.001) when comparing treatment options
within each classification, A3 presented more conservative
cases (CS: 17 vs CSX: 10) in relation to A4 fracture (CS: 6 vs
CSX: 26).

Considering this case series, no grade-worthy complica-
tions were identified, considering the possibility of its inter-
ference in the functional results measured, both for the
conservative group and for the surgical group, while the
follow-up was proposed and performed.

Roland-Morris Disability Questionnaire (RMDQ)
A comparative analysis showed similar results in the initial
conservative (RMDQ 18�4.9) and surgical (RMDQ
18.1�5.3) treatment scores. There was also no statistical
difference between the RMDQ scores in the final evaluation
(CS 7�6.4; CXS 5.5�5.2; p>0.05). Using the period pre-
treatment as a comparison reference, both groups showed
significant improvement in the RMDQ score from 3 months
on, but in the final evaluation, with two and a half years of
follow-up, the surgical group showed a tendency toward
better results (►Table 2).

EuroQol-5D (EQ-5D)
Considering the answers of the EQ-5D questionnaire, in
terms of surgical versus conservative treatment, both
showed similar improvement in the 6 weeks evaluation
(p>0.05). At 3 months, the conservative group presented

Table 1 Patient demographics

Treatment

Gender CS (n¼23) CSX (n¼ 36)

Female 10 (43.5%) 10 (27.8%)

Male 13 (56.5%) 26 (72.2%)

Location

L1 11 (47.8%) 20 (55.6%)

L2 2 (8.7%) 5 (13.9%)

L3 3 (13%) 3 (8.3%)

T10 1 (4.3%) 0 (0%)

T11 0 (0%) 1 (2.8%)

T12 6 (26.1%) 7 (19.4%)

Rating (A)

3 17 (73.9%) 10 (27.8%)

4 6 (26.1%) 26 (72.2%)

Abbreviations: CS, conservative treatment; CSX, surgical treatment.
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better results (CS 7.2�5.9; CXS 8.8�7; p<0.05), but this
difference did not continue from six months until the end of
the follow-up, when both groups presented good results
(p>0.05) (►Fig. 1). In the comparative evaluation of pre-
treatment with follow-up periods, both treatments im-
proved significantly (p<0.05). In the group that reached
2 years and 6 months of follow-up (n¼16), the conservative
group did not keep the results improved (►Table 3). Consid-
ering the second section of the EQ-5D, after 6 weeks both
groups showed progressive improvement in quality of life
until the end of follow-up (►Fig. 2).

Pain Scale (NRS)
Comparing both treatment groups, an important improve-
ment in the pain scale was seen until the final follow-up, but
with no statistical difference between the proposed groups
(CXS 2.4�2.6; CS 3.5�2.6; p>0.05) (►Fig. 3). Comparing
the evaluation of pain in pre-treatment (CXS 7.6�2.2; CS
7�2.6) with the follow-ups, CS group showed significant
improvement up to 1 year of follow-up (NRS 2.5�2.7;
p<0.05), unlike CSX group, which showed a significant
improvement in pain up to the final evaluation (NRS 2.4.
�2.6; p<0.05).

Denis Scale (DWS)
Considering that few patients were considered active in
relation towork and excluding other reasons for impediment
not related to spinal conditions, 19 patients were evaluated
for the DWS at different times. After a comparative analysis,

Table 2 Comparison of RMDQ between pre-treatment and
follow-up of each group

Comparative evaluation P-value

CS CXS

Pre-treatment vs 6 weeks 0.170 0.090

Pre-treatment vs 3 months 0.004 0.040

Pre-treatment vs 6 months 0.001 0.001

Pre-treatment vs 1 year 0.002 < 0.001

Pre-treatment vs 2.5 years 0.144 0.004

Abbreviations: CS, conservative treatment; CSX, surgical treatment;
RMDQ, Roland-Morris disability questionnaire.

Fig. 1 EQD5 score of proposed treatments.

Table 3 Comparison of EQ-5D between pre-treatment and
follow-up of each group

Comparative evaluation P-value

CS CXS

Pre-treatment vs 6 weeks 0.001 < 0.001

Pre-treatment vs 3 months < 0.001 < 0.001

Pre-treatment vs 6 months < 0.001 < 0.001

Pre-treatment vs 1 year 0.001 < 0.001

Pre-treatment vs 2.5 years 0.068 0.003

Abbreviations: CS: conservative treatment; CXS surgical treatment;
EQ-5D: EuroQol-5D.

Fig. 2 EQ-D5 quality of life score.

Fig. 3 NRS score of proposed treatments.
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both groups showed improvement of the score, with signifi-
cant improvement of the conservative group at 6 months
(p<0.005), but this superiority was not maintained at the
end of the follow-up (►Fig. 4).

Discussion

The concept of explosion fracture has changed a lot since its
definition by Denis, undergoing several changes and achiev-
ing greater agreement and reliability with the AOSpine
classification of thoracolumbar fractures.12,23,24 Many of
the fractures considered by the old classifications as “unsta-
ble explosions” and grouped together with other fractures by
explosion of the vertebral body have associated ligament
injuries, increasing the potential for failure of conservative
treatment. This factor may have directed some studies in
favor of surgical treatment.4,14

In the current classification, these lesions would be con-
sidered type B and their surgical treatment would be man-
datory. Division between A3 and A4 fractures was
subsequent to the beginning of the selection of patients for
this study and was then reclassified by a new analysis of
computed tomography imaging.

Wood et al.1 demonstrated, in their randomized con-
trolled study, that the 47 patients evaluated and separated
in surgical and conservative treatment did not present
significant difference in the questionnaires of functionality
and pain after 2 years of follow-up. In the long-term reas-
sessment (on average 18 years), both pain and functionality
evaluations presented favorable results to the conservative
group.1,8 The surgicalmethods used in this study precede the
use of pedicular fixation, generating an interpretation bias
andmaking it difficult to compare themwith current studies.

The final comparative analysis of this study demonstrated
good results of both treatments, with no statistical difference
in the evaluated items; however, in statistical tests applied
individually between each of the groups (conservative and
surgical), there was a tendency toward better results in favor
of surgical treatment. In contrast to these results, Siebenga
et al.4 demonstrated that the surgical group presented better
radiological and functional results (VAS and RMDQ-24)

compared to the conservative group ones. An important
point to be mentioned was the inclusion, in both groups,
of patientswith other types of type A fracture besides A3 and
A4, and this heterogeneity of the samplemay have generated
a bias in the interpretation of the results.

In his study, Shen et al.14 demonstrated that operated
patients presented better pain control up to three months,
but from the sixth month both groups showed improvement
in functionality scores without statistical difference at the
end of the follow-up, a result similar to that of the current
study.

As in this study, Pehlivanoglu et al.7 could not find
significant difference in the evaluation of functionality and
return to work between the groups. However, the surgical
group presented better radiographic results in the short and
long term. In the present study, radiographic worsening
greater than five degrees did not occur in any case, and
radiographic measurements will be the subject of future
analysis.

A recent meta-analysis by Rometsch et al. analyzed 12
articles that compared conservative and surgical treatment
of A3 and A4 fractureswith no neurological deficit and found
no statistical difference in pain and functionality scores. An
important point indicated by the authors is thatmost studies
do not differentiate A3 and A4 fractures, failing to detect
potential differences in results between these two types of
fractures.10

Rabb et al.,15 through their systematic review, evaluated 6
level 2 studies of evidence and, despite the relatively high
quality, the studies produced conflicting conclusions, so that
both surgery and conservative treatment remained viable
options for compression fractures.

This study has as limitation the absence of standardiza-
tion of conservative treatment, in which some patients used
orthosis, while others, for various reasons, did not use any
type of immobilization.

Conclusion

Both conservative and surgical treatments showed good
clinical results at the end of the study, being viable options
for type A3 and A4 fractures without neurological deficit. In
cases of A4 fracture, from the individualized analysis of
results, a statistical trend to better results obtained by
surgical treatment stands out.
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Fig. 4 Comparison of DWS scale for proposed treatments.
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