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Thoracolumbar fractures classification using the smartphone
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A recent clinical study found that diagnosing and
classifying thoracolumbar fractures using a portable
smartphone is as reliable as using a workstation-based
picture archiving communication system (PACS) (1). This
reliability is comparable to studies of reliability based
on the use of PACS work-stations only (2). Substantial
agreement for the AO and the Denis classifications
was found. The AOspine thoracolumbar spine Injury
classification system (AO-TLICS) strongly influences
management, with fractures scoring more than five points
considered surgical candidates (3); fractures classified as
B2 fractures would score 6 points, B3 score 7 points, and
C score 8 points (Figure I). Unsurprisingly, a statistical
correlation is seen between the agreement of fracture
management and the grading of fracture severity using the
AO-TLICS quantification score.

Intraobserver agreement was also demonstrated for
the detection of neural canal penetration, however it is
important to establish the existence of neurological injury
as different areas of the spine can tolerate varying degrees
of canal stenosis without any neurological compromise.
For instance, there is a significant risk of neurological
compromise when the canal narrowing is >35% at the
level of the T11 to T12 vertebral bodies, >45% at LL1
and >55% at the level of or below the L2 vertebral body (4).
Neurological injury of the cord or cauda equina would
score 4 points regardless of whether it is incomplete (N3 on
the AO-TLICS classification) or complete (N4) and is an
indication for emergency or urgent surgery. This shows the
influence of canal stenosis in clinical management is based
more on the clinical picture rather than image findings.
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There was only a moderate intraobserver agreement
for the quantification of loss of vertebral height and
degree of kyphosis, though it should be noted that these
parameters do not significantly influence management
compared to accurate fracture classification. Interestingly,
the AO-TLICS classification does not account for these
two parameters, a fact regarded by some authors a flaw of
the AO-TLICS classification (5). In patients with lower
grade burst fractures, they would score 3 (A3) or 5 (A4)
points, the decision to operate is based on the Surgeon’s
preference, which may result in a delay to operate. In such
cases, MRI may be indicated to rule out the frequently
coexistent posterior ligament complex (PLC) injury. The
PLC lesion is considered a case specific modifier in the
AO- TLICS and its detection by MRI is consistent
with a type B2 fracture and hence an indication for
surgical treatment. On other hand, demonstration of
PCL integrity, can change treatment to conservative
therapy or to minimally invasive surgery, including
vertebral augmentation (6). If the decision of conservative
management has been taken in burst type A3 or A4
fractures, close follow-up is recommended due to the high
likelihood of long-term kyphotic deformity or instability (5)
(Figure 2). The two main factors which have been
implicated in this progression are inadvertent injury of the
PLC and intra-vertebral comminution and instability (7).
Vertebral comminution and kyphotic correction are taken
into account in the load-sharing classification system (8).
Kyphotic correction is a sign of vertebral instability and can
also be evaluated preoperatively by comparing the degree of
kyphosis in extension CT scan with non-extension standing
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Figure 1 Type B and C fractures of the AOSpine-TLICS scoring more than 5 points. (A) B2 is a bony and/or ligamentary failure of the

posterior tension band; (B) B3 fracture is an anterior tension band injury; (C) sagittal CT of a fracture dislocation (type C fracture). TLICS,

thoracolumbar spine Injury classification system.

or sitting radiographs (9).

In summary, the article of Stahl et 4l. (1) reflects upon
the current, mainstream practice of using messaging
applications which have spread all over the world. Although
Email consultations between doctors have been used
for long time, instant messaging applications such as
WhatsApp, have gained a foothold and are currently being
used for quick consultations with colleagues who have no
access to the PACS System. This practice will probably
continue for long time in an unofficial way, although this
could become a validated method in the discussion and
management of vertebral fractures. The most emergent
indications for spinal surgery are vertebral dislocation
(C type) and neurological damage (N3, N4). Emergency

doctors must be trained to identify neurological injury and
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the on call Radiologist must be also trained to accurate
classify vertebral fractures, mainly when AO-TLICS
is freely available on internet (10). Nevertheless, some
institutions in the future might be interested in reducing
cost by using cheaper smartphone-based teleradiology
systems as a triage tool that may avoid the unnecessary
transfer of non-surgical patients between hospitals, such
as those with apophyseal (A0), Compression (A1) and split
(A2) vertebral fractures but allows those patients with
more severe injuries to be selected out and appropriately
transferred to a tertiary spinal unit (Figure 2). In all these
cases, clinical decision making has to rely on an accurate
and thorough physical exam in addition to a powerful,
polyvalent PACS system which has multiplanar reformat
capabilities as well as the ability to generate 3D images.
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Figure 2 Type A fractures of the AOSpine-TLICS. (A) A0 fracture affects only the processes of the spine (arrows); (B) Al is a wedge

compression fracture without involvement of posterior wall of the vertebral body; (C) A2 fracture is a pincer or split fracture of both

endplates without involvement of the posterior vertebral wall; (D) A3 is a burst fracture affecting a single endplate; (E) A4 fracture is a

complete burst fracture affecting both endplates. TLICS, thoracolumbar spine Injury classification system.
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