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B An appropriate protocol and unified management of tho-
racolumbar fractures without neurological impairment
has not been well defined.

B This review attempts to elucidate some controversies
regarding diagnostic tools, the ability to define the most
appropriate treatment of classification systems and the
evidence for conservative and surgical methods based on
the recent literature.
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Introduction

The incidence of thoracolumbar spinal injuries in the United
States has been increasing in recent years, especially as a
result of motor vehicle crashes. The same trend has been
observed with increasing incidence between 2001 and
2007 in China. Motor vehicle accidents are the leading
cause of spinal trauma followed by falls from a height. In a
large Chinese series by Liu et al?> which included 82 720
patients with spinal trauma, it has been demonstrated that
the lumbar spine is the area most frequently involved
(56%), followed by thoracic spine (23.7%), cervical spine
(17.7%) and sacrococcygeal spine (2.3%).

In 2010, a Swedish group published an epidemiologi-
cal study of thoracolumbar fractures between 1997 and

2001 which were registered in Sweden. They described an
incidence of 13 per 100000 inhabitants in patients
younger than 60 years, mainly as a result of traffic acci-
dents and falls from a height.3. Due to improved traffic
safety standards and health care resources, mortality from
this type of injury has decreased, but not the number of
injured patients needing treatment.* We therefore think it
is necessary to work out the ideal management of thora-
columbar fractures, focussing on patients without neuro-
logical impairment.

Diagnostic imaging

Several imaging tests are available to diagnose spinal frac-
ture in injured patients.

Plain radiographs and CT scans are usually enough to
evaluate stable lesions such as compression fractures or
mild burst fractures. There is no doubt that CT scanning
gives us very useful information about bony elements,
and is usually performed routinely in patients with multiple
injuries.> Non-reconstructed, computerised tomographic
scans of the abdomen and pelvis have shown good relia-
bility in detecting thoracolumbar spinal injuries, only
requiring reconstruction in cases where some abnormal-
ity is found and further information is needed.¢ However,
significant soft-tissue disruptions can be missed when CT
scanning or plain radiographs are used alone, and we can
therefore miss important information which affects treat-
ment decisions.

Today, there is controversy regarding when to perform
an MRI scan and the value of the findings at the moment
of therapeutic decision. In 2013 Winklhofer et al” analysed
how the use of MRI could change the classification degree
of a fracture when compared to a CT scan study alone.
They found the AO classification changed in 31% of
patients when MRI was added, the thoracolumbar injury
classification and severity score (TLICS) changed in 33% of
cases and the indication for surgery increased in 24%
when both CT scan and MRI were performed, when com-
pared with CT scan use alone. Their conclusion was that
MRI considerably improved the detection of fractures and
soft-tissue injuries in comparison with CT alone. Similar
results were published by Pizones et al.2 The use of the
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MRI modified the initial diagnosis in 40% of the patients,
and therapeutic managementin 16% of cases. The authors
concluded that MRI was important both for the classifica-
tion of thoracolumbar fractures and the decision on the
most appropriate treatment. On the other hand, another
study compared the intra-operative findings with MRI
results, concluding that sometimes the MRI can lead to
over-diagnosis and over-treatment of stable lesions as MRI
has nearly 100% sensitivity but low specificity.® In line
with these results, the van Middendorp group'® tried to
judge the role of posterior ligamentous complex injuries
in the management of spinal fractures. They concluded
that MRl leads to an over-estimation of the number of pos-
terior ligamentous complex injuries, and that there is a
lack of clinical evidence of prognostic value for these types
of injuries.

Some authors attempted to find the relationship
between posterior ligamentous complex (PLC) injury and
radiograph parameters, with contradictory results. Hiyama
el al'm found an association between a local kyphosis of
greater than 20° and an increased supraspinous distance
with a PLC injury, but not so with vertebral body transla-
tion, loss of vertebral body height or canal compromise.

These results contrast with the ones published some
years before by Radcliff et al,’?> who concluded that nei-
ther loss of vertebral body height nor local kyphosis were
predictive of PLC rupture.

In some cases, there is a high suspicion of PLC injury,
but the MRI is not available or is contraindicated. In those
cases, an ultrasound can be used as described in a 2013
meta-analysis by Gabriel et al,’® finding high levels of
accuracy using ultrasound for diagnosing PLC injuries in
patients with flexion distraction, compression or burst
fractures.

Further studies are needed to decide the value of some
pathological findings, especially with reference to PLC
injuries detected by MRI.

Classification

Many classification systems have been proposed to assist
spinal surgeons in the treatment and decision-making for
thoracic and lumbar spine injuries. There has been a lack
of consensus concerning the optimal classification sys-
tem. It is well-known that a good classification system -
apart from being reliable and easy to reproduce - should
assist in assessing instability and address treatment rec-
ommendations as well as future clinical consequences.
The most commonly-used classification systems have
been the Denis' and AO-Magerl.'>

The Denis classification introduced the concept of the
three columns of the spine. Spinal injuries were classified
in four different categories: compression fractures, burst
fractures, ‘seat-belt’ type injuries and fracture-dislocations.

In the AO-Magerl classification, categories were estab-
lished according to the injury mechanism. The three main
categories include:

— Type A: Vertebral body compression injuries. No dis-
ruption of the posterior elements.

— Type B: Injuries with transverse disruption and elon-
gation of the posterior and/or anterior elements in
distraction.

— Type C: Injuries secondary to rotation or translation.

Once one of these three patterns has been chosen, the
fracture is reclassified with an increasing injury severity of
between 1 and 3 in sub-groups of more than 50 sub-
types. In 2005, Wood et al'¢ evaluated both the Denis and
AO systems and found that they both had only moderate
reliability and repeatability.

In 1994 — the same year as the development of the AO-
Magerl classification — the ‘load-sharing classification” was
also described by McCormack, Karaikovic and Gaines.'” The
load-sharing classification grades the extent of vertebral
body comminution (sagittal plane), the degree of fracture
displacement (axial plane) and the amount of correction of
kyphotic deformity. It can help to predict when an anterior
reconstruction with a strut graft will be required. Fractures
with mild comminution, scoring six or fewer points can be
successfully repaired from the posterior approach while
severely comminuted fractures scoring seven or more must
be repaired by an anterior approach with vertebrectomy
and strut grafting. This classification has been validated both
clinically and biomechanically.18-21

Some authors suggest using both the AO-Magerl and
load-sharing classifications in combination for a more
accurate selection of treatment, surgical approach and
length of instrumentation.2?

In 2005, in order to overcome the limitations of the pre-
vious classification systems and with an attempt to
develop a grading system with prognostic significance,
Vaccaro et al?? published a new TLICS system based on
three domains: injury morphology, integrity of the PLC
and neurological status (Table 1). With a score of 3 or less,
non-operative management is recommended. Five or
more points indicate the need for surgical treatment. A
score of 4 does not indicate an ideal treatment and the
decision is left to the treating physician.

This classification has been validated and has shown
good intra- and inter-observer242¢ reliability, and its usage
has spread worldwide. However some criticisms of the
TLICS classification have also been published. Mattei et al?”
highlighted the limitations of the TLICS classification, par-
ticularly for comminuted burst fractures with no neuro-
logical impairment. This type of fracture can have a TLICS
score of 2 points, indicating non-operative treatment.
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Table 1. Thoracolumbar injury classification and severity (TLICS) scale

—_

Morphology of injury Compression
Burst
Translation
Distraction
PLC integrity Intact
Suspected
Injured
Neurological status Intact
Nerve injury
Complete cord lesion
Incomplete cord lesion
Cauda equina

W WNNODWNORAWN

PLC, posterior ligamentous complex

They described one case of progressive kyphotic deform-
ity produced following conservative treatment of a com-
minuted burst fracture. In the authors’ opinion there is a
sub-group of fractures which require special considera-
tion — that TLICS disregards — to avoid greater problems
in the future. This opinion stands in line with a recent arti-
cle published by Dodwad et al?® where use of the TLICS
system is recommended in conjunction with clinical
judgement. Joaquim et al?® also highlighted inconsisten-
cies in the treatment recommendations of thoracolumbar
burst fractures when TLICS is used.

To address these limitations, Vaccaro et al together
with AOSpine recently published a new classification, the
AOSpine thoracolumbar spine injury classification sys-
tem,3% a combination of AO/Magerl system and TLICS sys-
tem. This new classification consists of a morphological
classification of the fracture, a grading system for neuro-
logical status and a description of relevant patient-specific
modifiers. A surgical algorithm for the treatment of thora-
columbar trauma has also been proposed by the same
group.31,32

Recent studies are proving the reliability of this new clas-
sification,33:34 and further work should evaluate whether
this classification improves the making of clinical decisions.

Conservative treatment: indications
and options

Conservative treatment is proposed in stable injuries,
including simple compression or stable burst fractures
with no significant posterior osteoligamentous disruption
or neurological complications;3> this means a TLICS clas-
sification of 3 points or less.

Controversy exists regarding the most appropriate
conservative option. There are a wide variety of immobili-
sation devices and protocols. Some authors recommend a
spinal orthosis with early ambulation for 6-12 weeks3¢
while others suggest bed rest initially, reduction of the
fracture with axial traction and a hyperextension body
cast.?! No individual method or protocol has shown supe-
riority over another.3”
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In recent years, the basis for the treatment of stable
fractures has evolved. Recent articles have shown a lack of
benefit to brace usage in patients with stable thoracolum-
bar fractures when compared with no bracing at all.38

A 2014 systematic review3? which included two ran-
domised controlled trials compared the results of thora-
columbar  burst fractures  without neurological
impairment. The fractures were treated conservatively,
with those randomly assigned to wearing (or not wear-
ing) an orthosis. No benefit was found in relation to ortho-
sis wear. Subsequent studies also support these results.0

Regardless of the conservative option chosen, close
outpatient supervision is essential and in cases of increas-
ing kyphosis (more than 10° compared to the discharge
radiograph) on control radiographs or increasing pain,
surgical treatment should be considered.*’

Surgical treatment: indication and options

Surgical treatment is proposed when patients have unsta-
ble burst fractures (PLC complex injury), burst fractures
with neurological deficit or distraction/rotational injuries
with or without neurological injury. Surgery is frequently
indicated with a TLICS classification of 5 points or above.*?

As a general rule, patients with PLC injuries (unstable
burst fractures, flexion/distraction injuries and fracture-
dislocations) require posterior instrumentation and
fusion.#2 An anterior approach can also be considered if
we use the McCormack classification system'” and a result
of seven or more points is obtained.

Kanna, Shetty and Rajasekaran*?® recently published a
series of cases contradicting the need for anterior support
in fractures with a high McCormack classification. They
achieved good results at two years’ follow-up, performing
only posterior fixation including instrumentation of the
fractured vertebra when fractures with severe anterior
comminution were treated.

A systematic review of operative management of thora-
columbar burst fractures*# including 23 initial level stud-
ies, analysed the results on performing either short or long
segment pedicle screw fixation, posterior, anterior or com-
bined approaches and percutaneous techniques. They
concluded that there is good evidence to support posterior
non-fusion and percutaneous techniques, regardless of
short or long pedicle instrumentation. Furthermore, poste-
rior approaches are associated with lower rates of compli-
cation than anterior or combined approaches.

Flexion-distraction injuries are usually treated with long
segment pedicle instrumentation using a posterior
approach, with similar good results when open surgery is
compared to a minimally-invasive approach.45:46

Fracture-dislocation injuries are often the result of very
high-energy trauma and are the fracture type most often
associated with neurological damage. Both bony columns
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and ligamentous structures are torn. Realignment and
fixation are best accomplished through posterior position-
ing, reduction, multi-level instrumentation and fusion.3?
Some cases need a second-stage anterior approach.

Hao et al*” recently published an RCT comparing two
methods to treat fracture-dislocation injuries: combined
postero-anterior fusion versus transforaminal interbody
fusion. They found similar good results using both tech-
niques, but they recommend the transforaminal approach
in order to avoid the complications related to a combined
anterior approach.

Should | operate or not - what is the
evidence?

Despite the recommendations based on classifications,
one of the most controversial aspects is still to decide if it
is better to operate or not on these types of fractures.

In 2012, Gnanenthiran, Adie and Harris*® published a
meta-analysis comparing non-operative versus operative
treatment for thoracolumbar burst fractures without neu-
rological injury, including four prospective controlled
clinical trials, in order to establish the best evidence. They
concluded that there was insufficient evidence to prove
that operative management is superior to non-operative
treatment. Surgery can improve the degree of kyphosis,
but this fact does not seem to be related to better clinical
results.

In 2013 a Cochrane review on the same topic was also
published.#? The authors could analyse only two trials that
met their inclusion criteria and compared both tech-
niques. Contradictory results were found between the tri-
als, so the authors concluded that there was not enough
evidence to support conservative or surgical treatment in
neurologically-intact burst fractures.

Recently, Wood et al*® published a long-term follow-
up study comparing outcomes after surgical, or non-
operative, treatment for stable burst fractures. They
concluded that a long-term follow-up (16 to 20 years) of
those patients with a stable burst fracture who were
treated non-operatively reported less pain and better
function when compared with those who were treated
surgically.

So, despite the fact that controversy still exists, at the
present time surgery has not been proven to be better
than conservative measures when a long-term follow-up
was performed.

Case 1 (see supplementary material) features an exam-
ple of a level | burst fracture treated conservatively, and
Case 2 (see supplementary material) displays the surgical
management of a level | burst fracture. Both patients were
neurologically intact.

Thoracolumbar fractures in polytrauma

There is controversy regarding the appropriate timing of
surgical stabilisation of thoracolumbar spine injuries in
severely injured patients. A 2011 systematic review showed
that polytrauma patients, especially the mostinjured ones,
may benefit from early surgical stabilisation of spinal inju-
ries (with or without cord damage) in order to decrease
hospital and intensive care unit length of stay, days of
mechanical ventilation and pulmonary complications.>’

In 2013, another systematic review reported that neu-
rologically-intact patients with thoracolumbar fractures
may benefit from immediate early surgery for the same
reasons discussed above.>?

In 2014, Bliemel et al published the results of the German
Trauma Society registry including 8994 patients with spinal
fractures.>® They also supported stabilisation at an early
stage (< 72h) to decrease complications and hospital length
of stay. They recommend making an effort to stabilise
patients with unstable spinal fractures as soon as possible.

Percutaneous techniques can reduce peri-operative mor-
bidity such as blood loss and infection rates; such techniques
can also can reduce operative duration and hospital stay;
therefore these techniques can be an option for such pol-
ytrauma patients.>#->6

Take home messages

e The performance of an MRI is not mandatory in all
fractures.

e In stable fractures treated conservatively, the use of
orthoses has not shown a benefit greater than the use
of no immobilisation at all.

e There s a lack of evidence to support a greater benefi-
cial outcomes from these surgical options when com-
pared with conservative measures.

e If surgery is chosen, posterior approaches are related
with fewer complications than anterior or combined
approaches, and percutaneous techniques have
shown good results, especially in polytrauma patients.

Conclusions

Burst fractures without neurological impairment are com-
mon. A classification system does not exist which takes
into account all of the variables that may influence the
results post-treatment.

Controversy still exists regarding the most suitable
treatment for thoracolumbar fractures without neurologi-
cal impairment. Surgery has not been proven as superior
to conservative measures but, in operated cases, posterior
approaches and percutaneous techniques are a good
option in order to decrease complications.
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Case 1

A 49-year-old patient had suffered a paragliding acci-
dent. He complained of low back pain and was neuro-
logically intact. Figures 1-4 show the fracture images.
According to the TLICS classification, a punctuation of 2
was obtained for each fracture, so they were considered
non-surgical lesions. According to the load sharing

Fig.1 Computerised tomography (CT) sagittal view: level IlI
and level V burst fractures.

Fig. 2 Level lll axial view.

Fig. 3 Level V axial view.
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classification, a punctuation of 7 was obtained for the
level Ill fracture (suggesting an anterior approach recon-
struction) and a punctuation of 6 was obtained for the
level V fracture.

We decided to perform a double approach in two
stages, in order to give some anterior supportin the level
Il fracture, and an L1-S1 posterolateral arthrodesis. See
Figures 5 and 6 for the post-operative radiograph.

Fig 4 MRI scan sagittal view with intact posterior ligamentous
complex.

Fig. 5 Standing post-operative radiograph following posterior
approach.

Fig. 6 Standing post-operative radiograph following
posterior-anterior approach.
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SUPPLEMENTARY MATERIAL

Supplementary material can be found online which demonstrates the evolution of
two case examples of burst fractures in neurologically intact patients, one of whom
was treated surgically while the other was treated conservatively. See http://www.
efortopenreviews.org/content/1/9
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