
Statement of Financial Disclosure
To reveal any potential bias in this publication, and in 
accordance with Accreditation Council for Continuing 
Medical Education guidelines, we disclose that Dr. 
Schneider (editor) serves on the editorial board for 
Logical Images. Dr. Farel (CME question reviewer) 
owns stock in Johnson & Johnson. Dr. Stapczynski 
(editor), Dr. Roque (author), Dr. Feiz-Erfan (author), 
Dr. LoVecchio (author), Dr. Wu (author), Dr. Falcone 
(peer reviewer), Ms. Mark (executive editor), and Ms. 
Hamlin (managing editor) report no relationships with 
companies related to the field of study covered by this 
CME activity.

Approach to Acute Thoracolumbar 
Spine Fracture Management  

in the Emergency Department

Much attention has been given to injuries of the cervical spine, but injuries to the 
thoracolumbar region are actually more common. Because of the anatomy involved, 
these injuries are often accompanied by multiple serious injuries to other areas of 
the body and may be overlooked during resuscitation and stabilization.

—Sandra M. Schneider, MD, FACEP, Editor

Introduction
Thoracolumbar spine (TLS) trauma is among the most common musculo-

skeletal injuries worldwide, with nearly 175,000 new spine fractures reported 
each year in the United States alone.1 Automobile accidents account for the 
majority of thoracolumbar injuries, followed by falls, sporting accidents, and 
penetrating trauma, in decreasing order of frequency.2 Emergency physicians 
(EPs) play an important role in the diagnosis and the initial management of 
acute thoracolumbar spine injuries. Failure to recognize unstable fracture pat-
terns in the acute phase may lead to progression of neurologic injury and devas-
tating long-term consequences for the patient. In the past 15 years, there have 
been significant advances in the diagnostic classification, imaging, and medical 
and surgical treatments of TLS injury. A thorough understanding and applica-
tion of these principles by EPs will help maximize the recovery potential of all 
TLS injury patients. 

Anatomy
The thoracic spine (T1-T10) is a rigid, fixed structure due to its attachments 

anteriorly to the sternum and posteriorly to the rib cage. The spinal canal at 
the thoracic levels is also narrower than in other areas of the spine. This rigid 
structure, combined with the small spinal canal and the great force required 
to impart damage at this level of the spine, accounts for the relatively high 
incidence of significant neurological deficits following fractures of the thoracic 
spine. In contrast, the thoracolumbar spine (T11-L2) has a unique anatomy, 
making it a particularly vulnerable area of the spine. Unlike the thoracic spine, 
the transverse processes do not articulate with either the sternum or the rib 
cage, resulting in a less rigid system. 

The thoracolumbar region (T11 to L2) is the most common site of spine 
fractures, as the region forms a transition zone between the relatively fixed, 
kyphotic thoracic spine above, and the relatively mobile, lordotic lumbar 
spine below. These factors cause stress forces to concentrate upon the tho-
racolumbar vertebral column.3 The spinal canal is also wider at this level, 
resulting in a greater number of incomplete spinal cord injuries. Within the 
thoracolumbar spine lies the terminal segment of the spinal cord, which is 
called the conus medullaris. In adults, the conus medullaris typically ends at 
the level of L1. Individual nerve roots then extend distal to this segment, 
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forming the cauda equina. 
Surrounding these nerves of the 
spinal cord is the dura mater and 
then the ligamentum flavum, which 
connects under the facet joints to 
create a small curtain over the pos-
terior openings between the verte-
brae. Anterior to each vertebra lies 
the anterior longitudinal ligament. 
The posterior longitudinal ligament 
runs immediately posterior to the 
vertebral body and forms the ante-
rior portion of the spinal canal. 

Spine anatomy is often divided 
into the anterior column, middle, 
and posterior column.4 The anterior 
column is formed by the anterior 
half of the vertebral body, the cor-
responding intervertebral disc, and 
the anterior longitudinal ligament. 
The middle column is formed by 
the posterior half of the vertebral 
body, the corresponding inter-
vertebral disc, and the posterior 
longitudinal ligament. The poste-
rior column containing the spinal 
canal is formed by the osseous and 
ligamentous structures posterior 
to the vertebral body. The osseous 
structures in the posterior column 
include the pedicles, articulating 
facets, spinous processes, and the 
transverse processes. These struc-
tures are held in alignment by the 
posterior ligamentous complex 
(PLC), which includes the supra-
spinous, interspinous, capsular liga-
ments, and the ligamentum flavum. 
The PLC protects the spine and the 
spinal cord against excessive flexion, 
rotation, translation, and distrac-
tion, effectively earning it the name 
“posterior tension band.”5-12

Spine Stability
Assessing the stability of the spinal 

column is a crucial first step in the 
evaluation of TLS injuries. Defining 
stability has been a topic of great 
controversy. In 1977, Whitesides 
provided an intuitive explanation for 
spine stability.13 He compared the 
spine to a construction crane. The 
vertebral bodies are similar to the 
boom, and the posterior elements are 
similar to the guy wires. Guy wires, 
or tag lines, are the wires that attach 
to the payload and are used by the 
ground crew to control rotation and 
movement. According to Whitesides, 
the function of the spine is to hold 
the body erect and protect the neu-
ral elements that pass through it. 
He stressed that the center of grav-
ity of the body is anterior to the 
spine in the erect posture, thereby 
imparting compressive forces to the 
vertebral bodies and tensile forces 
to the posterior elements.13 A stable 
spine, therefore, is one that can with-
stand compressive forces anteriorly 
through the vertebral bodies, tension 
forces posteriorly through the poste-
rior ligamentous complex, as well as 
rotational forces, thus being able to 
hold the spine erect without progres-
sive kyphosis and to protect the spi-
nal contents from further injury.13 

The integrity of this posterior col-
umn cannot be overestimated — it 
is the key to a stable spine. Studies 
have also shown that once disrupted, 
the PLC demonstrates poor heal-
ing capacity.5-12 PLC compromise is 
suggested by a range of radiographic 
parameters (see Table 1): kyphosis > 
20�, loss of > 50% anterior vertebral 
body height, spinal dislocation of the 

posterior elements (i.e., facet disloca-
tion), multiple adjacent compression 
fractures, and bony retropulsion with 
spinal canal compromise > 30%. 5-12 
(See Table 2.) A fracture with any of 
the aforementioned radiologic char-
acteristics is considered unstable and 
should be treated as such.  

Injury Morphology
The three major trauma mecha-

nisms for thoracolumbar spine 
fractures are rotation/translation, 
distraction, and compression. (See 
Figure 1.) Each mechanism of injury 
produces typical fracture patterns. 
Careful scrutiny of the fracture pat-
tern provides valuable information 
regarding the trauma mechanism, 
the severity of the fracture, and pos-
sible associated injuries.

Rotational/translational injuries 
are identified by the horizontal 
displacement of one thoracolum-
bar vertebral body over another. 
Radiographically, these fracture 
patterns demonstrate significant 
vertebral body anterolisthesis with 
either unilateral or bilateral facet 
dislocations, with or without poste-
rior element fracture. These injuries 
are unstable and warrant imme-
diate spine surgery subspecialty 
consultation. 

Distractional TLS injuries are 
caused by hyperextension at the frac-
ture site, resulting in widening of the 
anterior intervertebral disc space and 
injury to the anterior longitudinal 
ligament. These injuries often lead to 
posterior element fractures because 
of the stress placed posteriorly as the 
spine hinges backward on the pos-
terior elements. These injuries are 

 � CT scan is the imaging study of choice for thoraco-
lumbar injuries. To differentiate a burst fracture from a 
compression fracture, sagittal reconstructions and axial 
views are necessary.

 � A thorough perineal examination is indicated in patients 
with a possible thoracolumbar injury. This includes 
assessment of bladder function, rectal tone, bulbocaver-
nosus reflex, and anal wink. 

 � Steroid use in spinal cord injury remains controversial. If 
used, steroids should be given early and in high doses. 

 � The posterior column is essential for spinal stability. 
Radiographic findings suggestive of posterior column 
disruption include kyphosis > 20 degrees, loss of 50% 
of anterior vertebral height, facet dislocation, multiple 
adjacent compression fractures, and bony retropulsion 
with compromise of > 30% of the spinal canal.

Executive Summary
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also unstable and warrant immediate 
spine surgery consultation.  

Rotation and distraction injuries 
should always be considered unstable 
during the initial diagnosis and man-
agement in the emergency depart-
ment. Treatment for these patients 
will be dictated by the spine consul-
tant, and there is no role for conser-
vative management in the emergency 
department by the EP. 

The third fracture morphology is 
due to compression (forward flexion 
and/or axial compressive force). 
Unlike rotational and distractive TLS 
injury patterns, compression injuries 
have the potential for conservative 
treatment and outpatient follow-up 
depending on the involvement of the 
middle column and the integrity of 
the PLC. These fractures are defined 
by a loss of vertebral body height. 
The two main thoracolumbar spine 
fracture patterns within this category 
are the compression fracture and the 
burst fracture. 

To fully understand the difference 
between a compression and a burst 
fracture, one must revisit a historic 
thoracolumbar spine injury classifica-
tion system proposed by Denis in 
1983.4 Denis devised a three-column 
concept of spine stability based on 
a retrospective review of 412 thora-
columbar spine injuries using com-
puted tomography (CT) as the main 
radiographic modality. He stressed 
the importance of the middle col-
umn and concluded that the integ-
rity of the middle column determines 
the stability of the spine.4 

Compression fractures are 
extremely common, constituting 
50% to 70% of all traumatic TLS 
injuries.14 Compression fractures 
result in injury to the anterior col-
umn, with an intact middle and pos-
terior column. The fracture generally 
results from forward flexion and is 
rarely associated with neural injury, 
unless multiple consecutive compres-
sion fractures are present with severe 
spinal deformity. A lateral radiograph 
demonstrates a kyphotic deformity 
with an unchanged posterior verte-
bral height, indicating that the pos-
terior cortex of the vertebral body 
is intact. CT can be used to confirm 

that the middle and posterior col-
umns are not involved. Bracing 
and bed rest remain the mainstays 
of treatment for patients who have 

sustained single or double compres-
sion fractures. 

Compression fractures must be 
distinguished from more serious burst 

Table 2: Radiographic Criteria for Instability Defined as 
Posterior Ligamentous Complex Compromise
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Table 1: Thoracolumbar Injury Classification and Severity 
Scoring
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fractures, as neurologic injury has 
been reported to occur in 30% of the 
patients with thoracolumbar burst 
fractures.15 Burst fractures account 
for up to 17% of all major spinal frac-
tures.3 The sudden application of a 
supraphysiological axial load results in 
vertebral end-plate failure as adjacent 
disc tissue is driven into the vertebral 
body. The vast majority of burst frac-
tures are associated with some degree 
of canal compromise, as a result of 
bony retropulsion of an osseous frag-
ment or fragments from the posterior 
superior end plate. Remember that 
the posterior vertebral body cortex 
forms the anterior wall of the spinal 
canal, so significant compression frac-
tures can easily injure the adjacent 
nerve fibers. CT remains the radio-
graphic modality of choice for charac-
terizing a TLS burst fracture pattern. 
The two most important views on 
the CT scan are the sagittal recon-
struction and the axial views. The 
sagittal reconstruction allows the EP 
to visualize posterior vertebral body 

height, the interpediculate distance, 
and the presence of bony retropulsion 
into the canal. It is important to note 
that one cannot estimate the degree 
of spinal canal compromise from 
the sagittal reconstruction alone, as 
this can only be done using the axial 
views. One should also look for signs 
of facet dislocation, posterior element 
fracture, and widening of the anterior 
or posterior intervertebral disc space. 
Axial views are ideal for identifying 
posterior vertebral body fracture and 
visualization of bony fragments in the 
spinal canal. Final take-home points 
are listed in Table 3.

Classification System
EPs should become comfortable 

using a fracture classification system 
to rapidly and accurately analyze any 
TLS fracture pattern. Learning to 
describe TLS injuries via commonly 
accepted classification systems will 
make communicating with consul-
tants much easier, as well as provide 
the team with some information 

regarding patient prognosis and 
treatment options. 

There have been many classifica-
tion systems for TLS fractures over 
the past 100 years, but none are 
more widely used than the Denis 
classification system and the more 
recent Magerl Arbeitsgemeinschaft 
für Osteosynthesefragen (AO) clas-
sification system. The Denis system is 
based on the three-column concept 
for spine stability, emphasizing the 
integrity of the middle column and 
the posterior ligamentous complex 
for stability of the post-injury thora-
columbar spine.4,14-19 This system cat-
egorizes all fractures into four basic 
fracture types: anterior compression 
fractures, burst fractures, fracture-
dislocations, and seat-belt injuries. 
Although easily reproducible, this 
system is not detailed enough to 
account for all fracture patterns.4,16-19 
In 1998, Magerl et al introduced the 
AO classification system.20 This new 
system accounts for most TLS frac-
ture patterns unable to be classified 
previously under the Denis system 
and organizes them in a more clini-
cally relevant manner. It is based on 
the principle that injury mechanism 
determines the morphology of the 
fracture, and is structured with a 
hierarchical ranking of progressive 
severity of instability. Critics of the 
AO system say that it is too com-
plicated, difficult to remember, and 
provides no prognostic or treatment 
information. 

Recently, a new classification sys-
tem has been proposed called the 
Thoracolumbar Injury Classification 
and Severity Score (TLICS).16 It 
incorporates principles from the AO 
classification system as well as patient 
neurologic status, resulting in a pro-
posed clinical prediction rule.16 It is 
the first classification system to spe-
cifically include the neurologic status 
of the patient and provide a clinical 
prediction rule for treatment of tho-
racolumbar spine fractures.16 TLICS 
is based on three major descriptive 
categories: injury morphology, integ-
rity of the posterior ligamentous 
complex, and neurologic status. (See 
Table 1.) It then assigns an injury 
severity score to these categories.16 

Figure 1: Thoracolumbar Spine Fracture: Major 
Mechanisms of Injury 
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This system is based on a progres-
sive score for each of the three major 
injury categories (injury morphology, 
integrity of the posterior ligamentous 
complex, and neurologic status) and 
is calculated by the summation of 
the individual scores. Three or fewer 
points suggest non-operative man-
agement, five or more points suggest 
operative management, and four 
points suggest either surgical or non-
surgical management.16 (See Table 1.) 
This classification system has shown 
good intra- and inter-rater reliabil-
ity among surgeons and is gaining 
momentum as the most intuitive and 
useful classification system.18,19,21-29

This classification system ties 
together three major concepts of 
thoracolumbar spine fracture analysis 
and overall management principles, 
incorporating them into a simple, 
efficient prediction rule. These three 
major concepts are: neurologic exam, 
fracture morphology, and posterior 
ligamentous complex integrity. 

The first major concept is neuro-
logic status. This is the first step in 
the evaluation process of any patient 
with a potential thoracolumbar spine 
fracture. The importance of a thor-
ough neurological exam, including 
a perineal and rectal examination, 
cannot be overstated. The next 
important concept involves fracture 
morphology analysis. (See Figure 1.) 
Knowing the three major trauma 
mechanisms and their predictable 
fracture patterns will help determine 
the stability of the fracture pattern. 
The third major concept is posterior 
ligamentous complex integrity. It is 

well known that the posterior liga-
mentous complex is the key to spine 
stability. It resists the tensile forces 
and functions as the “posterior ten-
sion band” of the spine. Posterior 
ligamentous complex compromise is 
suggested by a range of radiographic 
parameters: kyphosis > 20�, loss of > 
50% anterior vertebral body height, 
spinal dislocation of the posterior 
elements (i.e., facet dislocation), mul-
tiple adjacent compression fractures, 
and bony retropulsion with spinal 
canal compromise > 30%.10-12,16,30-38 
(See Table 2.) These values are easy to 
measure and help identify an unsta-
ble fracture pattern. 

In summary, use of the TLICS 
classification system incorporates 
essential information that has already 
been gathered by the EP (neurologi-
cal exam, fracture morphology, and 
PLC integrity) and assimilates it into 
a simple, clinical prediction rule with 
prognostic information. 

Evaluation and 
Immediate Management

In the assessment of a multisys-
tem trauma patient, assessment 
of the patient’s airway, breathing, 
and circulation (ABCs) takes prior-
ity. Proper spine precautions and 
immobilization must be maintained 
throughout the initial stabiliza-
tion period. Long, rigid backboards 
should be removed as soon as pos-
sible after the patient is moved to 
a firm stretcher. Log-rolling the 
patient is the standard procedure for 
removing the board, with person-
nel rolling the shoulders and hips, 

along with supporting the extremi-
ties and the cervical spine. A fourth 
individual should examine the back 
for pain and other injuries. Patients 
should not be kept on a hard back-
board even if injury is suspected 
because of pressure-sore forma-
tion. Immediately following initial 
stabilization, a careful neurologic 
examination is warranted. It typically 
includes tests of motor strength, 
sensory function (light touch, pin 
prick, and vibration), reflexes, rec-
tal tone, and a thorough perineal 
examination. Any abnormality in the 
neurological exam in the setting of a 
thoracolumbar spine fracture should 
prompt immediate spine surgery 
consultation and continued strict 
spinal precautions. Neurologic exam-
ination in the unresponsive or coma-
tose patient includes observing the 
patient for spontaneous movement, 
eliciting response to painful stimuli, 
testing of deep tendon reflexes, per-
forming upper motor neuron tests 
(i.e., Babinski reflex, clonus), and 
conducting a careful perineal exami-
nation (i.e., bulbocavernosus reflex, 
anal wink reflex, rectal tone).  

Special attention must be paid 
to documenting a thorough peri-
neal examination to avoid missing 
injuries to the conus medullaris 
and the cauda equina. (See Table 
4.) Typically, the conus medullaris 
in adults is located at the terminal 
point of the spinal cord at approxi-
mately the L1 level, with the nerve 
roots exiting distally in the shape of 
a “horse’s tail,” thereby forming the 
cauda equina. Thoracolumbar spine 
fractures at this level can cause a vari-
ety of patterns of neurologic deficit, 
ranging from subtle bowel and blad-
der findings to profound sensory and 
motor deficits.39,40 A thorough peri-
neal examination includes sensory 
testing, bladder function testing, and 
several important reflexes, includ-
ing bulbocavernosus reflex and the 
anal wink (anocutaneous reflex). (See 
Table 4.) 

Bladder function can be easily tested 
using bedside ultrasound or catheter-
ization in which a post-void residual 
is measured. In many practices, a 
post-void residual of > 100 mL is 

Table 3: The Three Major Trauma Mechanisms for 
Thoracolumbar Spine Fractures
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considered to be abnormal, but this 
cutoff varies with the practitioner 
and institution. The bulbocaverno-
sus reflex is another important reflex 
involving the sacral nerve roots. 
This spinal cord-mediated reflex arc 
is elicited by squeezing the glans 
of the penis or clitoris (or applying 
traction on an indwelling catheter), 
resulting in palpable rectal contrac-
tion. In cases of cervical or thoracic 

spinal cord injury, absence of the 
bulbocavernosus reflex signals the 
presence of spinal shock, and return 
of this reflex signals the termination 
of spinal shock. Rectal tone can also 
be concurrently assessed. Another 
important reflex is the anal wink 
reflex (anocutaneous reflex), which 
involves various sacral nerve roots. 
It is elicited by gently stroking the 
peri-anal skin with a cotton swab. If 

present, it results in contraction of 
the external anal sphincter muscle. 

The EP must next choose the 
proper imaging modality to assess 
the spine. Radiographic screening of 
the spine axis can be accomplished 
by a number of means, including 
plain radiography, CT, and magnetic 
resonance imaging (MRI). In many 
trauma centers, CT has replaced 
plain film as the primary modality 

Figure 2: Algorithm for Imaging Patients with Blunt Trauma and Possible Thoracolumbar 
Injury
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for evaluation of spinal trauma. 
Magnetic resonance imaging is 
not indicated for all cases of spinal 
trauma but provides detailed infor-
mation about soft-tissue structures, 
including the intervertebral disc, the 
ligaments, the epidural space, the 
blood vessels, and the spinal cord. 
Patients with spinal cord injury may 
suffer devastating long-term neuro-
logic deficits, so prompt and efficient 
spinal imaging guidelines are neces-
sary in all trauma centers. 

In 2007, Diaz et al proposed a 
set of clinical practice guidelines 
for the screening of patients with a 
suspected thoracolumbar spine frac-
ture.41 (See Figure 2.) Articles were 
screened based on the following 
screening questions: Does a patient 
who is awake, non-intoxicated, and 
without distracting injuries require 
radiographic workup or solely a clini-
cal examination? Does a patient with 
a distracting injury, altered mental 
status, or pain require radiographic 
examination? Does the obtunded 
patient require radiographic 
examination?41  

Figure 2 illustrates their proposed 
algorithm for screening blunt trauma 
patients with potential TLS injuries 
in the emergency department. Any 
evidence of neurological deficit or 
spine tenderness on clinical examina-
tion, distracting injury, or altered 
mental status should warrant a radio-
graphic workup. Patients without 
a significant mechanism of injury, 
distracting injury, abnormal clini-
cal examination, and altered mental 
status may be cleared clinically with-
out radiographic workup. It is clear 
that the role for plain films in the 
screening for TLS fractures in the 
emergency department is becoming 
less important with the widespread 
availability of CT. There are impor-
tant details of fracture morphology 
that can be seen best by CT imaging 
as compared to plain radiographs, 
including posterior column injury, 
PLC integrity, and spinal canal com-
promise. CT is, therefore, the imag-
ing modality of choice for patients 
with a concerning clinical examina-
tion, distracting injury, or altered 
mental status, especially if CT will be 

required for any other reason. If a 
CT scan is not immediately available, 
the patient may be transferred to the 
closest and most appropriate facility 
for continued care. 

Many experts debate the question 
of whether or not a clinical exam is 
good enough to exclude spinal frac-
tures. To answer this question, Inaba 
et al conducted a prospective obser-
vational study of 884 patients with 
blunt trauma injuries.42 The sensitiv-
ity and specificity of clinical exami-
nation for TL spine fractures were 
48.2% and 84.9%, respectively, for all 
fractures, and 78.6% and 83.4% for 
those that were clinically significant. 
In addition, all clinically significant 
fractures that were initially missed by 
clinical examination were diagnosed 
on CT. Interestingly, in almost 40% 
of cases, although the physical exam-
ination was positive and was able to 
trigger imaging that ultimately found 
an injury, the examination localized 
the injury to an area where there was 
no injury. For this reason, any posi-
tive finding on clinical examination 
warrants full radiographic evaluation 
of the entire length of the spine and 
not just the area with tenderness or 
pain. 

Yet another controversy in the 
screening of TLS fractures in the 
ED is whether patients with even 
a slight alteration in mental status 

(mild intoxication, lethargy, or 
concussion), who are often conver-
sant and fully capable of reporting 
pain, should undergo imaging of 
their spine. Sava et al conducted a 
prospective data collection study 
of more than 3,000 blunt trauma 
patients. In his study, 166 patients 
had altered sensorium and were 
otherwise asymptomatic.43 Of these 
asymptomatic patients, 10 were 
found to have TLS fractures on typi-
cal radiographic imaging. Four of 
these patients required a brace, but 
none required surgery. This study 
illustrates that thoracolumbar spine 
fractures in blunt trauma patients 
with altered sensorium are often 
clinically silent, even when patients 
appear to be able to reliably report 
pain.43 This is why clinical exami-
nation as a stand-alone screening 
tool for evaluation of the TL spine 
in blunt trauma patients may be 
inadequate. 

Role of High-Dose 
Steroids 

The role of high-dose steroids 
(methylprednisolone) in the treat-
ment of acute spinal cord injury has 
been a controversial topic. The exact 
mechanism through which steroids 
exert their effects remains uncertain; 
however, the leading theory is that 
steroids inhibit lipid peroxidation 

Table 4: Important Aspects of the Perineal Examination of 
Patients with a Potential Spine Fracture
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after spinal cord injury, which sta-
bilizes the cell membrane.44-48 It 
is thought that the inhibition of 
lipid peroxidation likely minimizes 
ischemia and reduces necrosis.44-46 
High-dose methylprednisolone also 
appears to decrease the release of 
inflammatory enzymes such as inter-
leukins, prostaglandins, and throm-
boxanes systemically.

Three double-blind, randomized 
clinical trials conducted since 1977 
have investigated the efficacy of 
methylprednisolone in the treatment 
of acute spinal cord injury: National 
Acute Spinal Cord Injury Studies 
(NASCIS) I, II, and III, published in 
1984, 1990, and 1997.47,49,50 

NASCIS I, published in 1984, 
found no improvement in neurologic 
recovery in the acute spinal cord 
injury patient after the administra-
tion of methylprednisolone.47 Animal 
data suggested that higher doses may 
have been necessary to be beneficial, 
thus leading to the NASCIS II trial 
in 1990. 

NASCIS II compared the use 
of high-dose methylprednisolone 
(30 mg/kg intravenous bolus, 
then 5.4 mg/kg/h for 23 hours) 
with naloxone and placebo in 
487 patients within 12 hours of 
sustaining an acute spinal cord 
injury.49 Overall, no difference 
in neurologic function was found 
among these groups. However, a 
subgroup analysis found that patients 
who had received methylpredniso-
lone within 8 hours of injury had 
significantly greater motor function 
recovery at 6 weeks, 6 months, and 
1 year compared with patients receiv-
ing methylprednisolone, naloxone, 
or placebo 8 hours after injury.49 
High-dose steroids given after 8 
hours actually caused significant 
worsening of neurologic scores. The 
authors also found an increased but 
non-significant risk of gastrointesti-
nal bleeding and wound infection in 
patients treated with methylprednis-
olone.49 This study served to validate 
the practice of giving large doses of 
methylprednisolone to acute spinal 
cord injury patients despite its many 
methodological flaws. 

In NASCIS III, 499 patients who 

sustained an acute spinal cord injury 
received a methylprednisolone bolus 
(30 mg/kg intravenously) within 8 
hours of injury, then were random-
ized to receive methylprednisolone 
for 24 or 48 hours (at 5.4 mg/
kg/h) or tirilazad mesylate, a steroid 
analog lipid peroxidation inhibi-
tor without glucocorticoid effects, 
for 48 hours (2.5 mg/kg every 6 
hours).50 In the subgroup of patients 
who received treatment within 3 
hours of injury, there was similar 
neurological and functional benefit 
among the three groups. When 
treatment was initiated 3 to 8 hours 
after injury, the group receiving 48 
hours of methylprednisolone saw sig-
nificantly greater motor recovery at 
6 weeks and 6 months and increased 
motor recovery at 1 year compared 
to the two other groups.50 Due to 
this, the authors concluded that 
patients who receive methylpredniso-
lone within 3 hours of injury should 
continue therapy for 24 hours, while 
those who receive it 3 to 8 hours 
after injury should continue it for 48 
hours, with the thought being that 
a longer duration may be necessary 
due to the greater extent of second-
ary injury suffered from the delayed 
treatment.50 The patients receiving 
48 hours of methylprednisolone 
had higher rates of severe sepsis and 
pneumonia at 6 weeks, although 
mortality and other complications 
were similar between the groups.50 
Thus, this landmark randomized, 
controlled trial conducted to date 
suggests that there may be a benefit 
to the use of high-dose methylpred-
nisolone in acute spinal cord injury.

Despite the possible benefit of 
methylprednisolone for acute spi-
nal cord injury patients within 
8 hours from the time of injury, 
there are adverse side effects that 
must be addressed prior to use. 
Corticosteroids are known to 
increase blood glucose levels, which 
have been shown to lead to infec-
tious complications such as those 
seen in the NASCIS studies (sepsis, 
pneumonia, and wound infec-
tions).47,49,50 In 2001, a landmark 
study by Van Den Berg et al pub-
lished in the New England Journal 

of Medicine raised awareness about 
the importance of glycemic control 
in critically ill patients.51 These data 
have prompted stricter guidelines 
regarding blood glucose manage-
ment in patients who are started on 
high-dose steroids following their 
traumatic injuries. Another impor-
tant adverse side effect of high-
dose steroid use is gastrointestinal 
bleeding. Patients who are started 
on a high-dose steroid regimen 
require prophylactic gastrointes-
tinal (GI) protective agents, such 
as H2-blockers and proton pump 
inhibitors, to counter the potential 
erosive effects of high-dose steroid 
injections. Serial exams should also 
be performed to monitor for delayed 
GI bleeding and substantial internal 
blood loss.

In conclusion, use of high-dose 
methylprednisolone in spinal cord 
injury patients in the emergency 
department continues to be a topic 
of great controversy. The most recent 
ATLS guidelines published in 2008 
state that there is insufficient evidence 
to support steroid use in spinal cord 
injury.52,53 Despite these guidelines, 
many spine surgeons continue to use 
high-dose steroids within 8 hours in 
patients who have suffered traumatic 
spinal cord injury.48,54-56 Based on the 
NASCIS II protocol, the suggested 
dose of methylprednisolone would 
be 30 mg/kg bolus over 15 minutes, 
then 5.4 mg/kg/h for 23 hours 
if started within 3 hours of injury, 
although consideration can be given 
to continuing treatment for 48 hours 
if started 3 to 8 hours after an acute 
spinal cord injury.49,50  

Cauda Equina Syndrome 
and Conus Medullaris 
Syndrome

Conus medullaris syndrome (CMS) 
and cauda equina syndrome (CES) 
are complex neurological disorders 
manifesting as a myriad of symptoms 
such as back pain, unilateral or bilat-
eral leg pain, paresthesias and weak-
ness, perineum or saddle anesthesia, 
and rectal and/or urinary inconti-
nence or dysfunction.57-61 Patients 
with CES typically present with 
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symptoms of lumbosacral radiculopa-
thies, whereas those with CMS pres-
ent with symptoms consistent with 
spinal cord compression and dysfunc-
tion.62 Both syndromes may occur 
following traumatic injury to the tho-
racolumbar junction or the lumbosa-
cral regions. Diagnosis is usually made 
from the patient’s history and physical 
examination. If the diagnosis of CMS 
or CES is entertained, a thorough 
perineal neurological exam must be 
performed at the bedside, includ-
ing a rectal examination, post-void 
residual sensory examination, and 
reflex examination (bulbocavernosus 
reflex, anal wink reflex). (See Table 4.) 
These are two “must-not-miss” diag-
noses that require prompt diagnosis 
and treatment. Once the diagnosis is 
suspected on examination, evaluation 
and treatment are similar to what is 
done for other injuries of the TLS. 
CT imaging and surgical consultation 
are important, as well as consideration 
of steroid treatment, as noted above.

Disposition
In the absence of other serious 

injury, dispositions should be guided 
by the severity of the thoracolumbar 
spine injury. It is wise to include 
spine surgery consultants early in 
the decision-making process in most 
fractures. However, it may not always 
be necessary. All major TLS frac-
ture/dislocations and burst fractures 
mandate emergency spine specialist 
consultation prior to admission. If a 
spine specialist is not available, the 
patient should be transferred to the 
nearest spinal cord injury center as 
soon as the patient is stabilized. If 
the patient has a spinal cord injury, 
consult with the spine surgery con-
sultant for possible initiation of high-
dose methylprednisolone therapy 
and possible emergent surgery. 

Conclusions
Thoracolumbar spine fractures are 

common and can be difficult to diag-
nose in the emergency department. 
A careful and thorough workup of 
the blunt trauma patient with dedi-
cated spinal imaging is necessary to 
identify these injuries. EPs can use 
the information provided in this 

article to improve the care provided 
to patients suspected of having TLS 
injuries. 
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Physician CME Questions

121. A 65-year-old woman missed two steps 
coming down the stairs, landing on her 
locked left leg. She immediately com-
plained of back pain. She denies any 
saddle anesthesia or loss of bowel and 
bladder control. The physical exam is 
notable for tenderness in the thoracolum-
bar spine area and paresthesias down her 
left leg. You decide that the patient does 
not need a CT scan for any other reason, 
but you are concerned that she may have 
a thoracolumbar spine fracture. What is 
the next best step in the management of 
this patient?
A. Order an X-ray.
B. Order a CT.
C. Order an MRI.
D. The patient can be screened clinically 

without radiographic assessment.
E. Call for a spine surgery consult.

122. An 82-year-old woman with severe 
osteoporosis notices that she suddenly 
is having some back pain. She doesn’t 
remember falling or any recent trauma. 
She comes to the emergency department 
for evaluation. The physical exam is nota-
ble for tenderness in the lower thoracic 
spine, but she is otherwise neurologically 
intact. What is the best next step in evalu-
ation of this patient?
A. Order a CT scan.
B. Order X-rays of the spine.
C. Order an MRI.
D. Call for a spine surgery consult.
E. Discharge the patient with spine  

surgery follow-up.

123. A 43-year-old female patient was at a 
rooftop party when she slipped and fell 
10 feet into some bushes. She was taken 
to the local emergency room, where a 
CT was ordered. Results of the CT scan 
showed a T12 fracture with 20% loss of 
height, 15-degree kyphotic deformity, 
fracture through the posterior vertebral 
wall, with 20% canal compromise and a 
slight widening of the anterior interverte-
bral disc space. What mechanism, or com-
bination of mechanisms, likely produced 
these findings? 
A. compression only
B. distraction only
C. translation only
D. compression and distraction
E. compression and translation  

124. The anal wink exam is performed by: 
A. squeezing the penis or clitoris
B. stroking the anal area with a cotton 

swab
C. inserting a finger into the rectum
D. pulling on the Foley

125. A 25-year-old patient was assaulted and 
suffered multiple injuries, including a 
femur fracture. He appears to be tender 
over his entire body. His neurological 
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examination is notable for normal motor, 
sensory, and reflex examinations. What is 
the next best management step?
A. Order a CT scan of his entire spine.
B. Call for a spine consult.
C. Do a detailed perineal examination.
D. Order an X-ray of his entire spine.
E. Order an MRI of spine.

126. A 35-year-old patient was involved in a 
motor vehicle accident 10 hours ago and 
was taken to the nearest trauma center. 
The patient is not intoxicated, has a nor-
mal mental status, and has no distracting 
injuries. The neurological exam is notable 
for 4/5 motor strength and decreased 
sensation to bilateral lower extremities. 
His CT scan is notable for a burst fracture 
with 40% bony retropulsion and obvious 
disruption of the posterior ligamentous 
complex at T10. He turns to you and 
asks whether he is going to need surgery. 
What is your response?
A. There is a possibility for conservative 

management without surgery, but the 
final decision will be made by the  
surgeon. 

B. I am not qualified to answer that 
question.

C. You will most likely need surgery, but 
the final decision will be made by the 
surgeon.

D. It is unclear whether you will need 
surgery.

E. We must first attempt high-dose ste-
roids before even considering surgery.

127. A 35-year-old male patient comes to 
your emergency department after being 
assaulted and thrown off a 15-foot bal-
cony. During your initial trauma radio-
logical workup, you notice a T12 spine 
fracture. The patient is a neurologically 
intact patient suffering from a T12 frac-
ture with a 15-degree kyphotic deformity, 
an intact posterior vertebral body cortex, 
and no evidence of bony retropulsion into 
the canal. What type of thoracolumbar 
spine fracture is being described?
A. stable burst fracture
B. compression fracture
C. unstable burst fracture  
D. burst fracture with distractive  

mechanism
E. burst fracture with translative  

mechanism

128. A 54-year-old male patient is admitted to 
the trauma service after sustaining an L1 
thoracolumbar spine fracture. His neuro-
logical exam is notable for normal motor, 
sensory, and reflex exams, and mild penile 
and peri-anal numbness. Which fracture 
pattern could cause this constellation of 
symptoms?
A. compression fracture at T12 level
B. compression fracture at L1 level
C. T10 burst fracture with significant 

retropulsion into the canal
D. L1 burst fracture with significant  

retropulsion into the canal
E. L5 burst fracture with significant  

retropulsion into the canal  

129. An 18-year-old male patient is involved 
in a high-speed rollover motor vehicle 
accident. He is taken to the nearest level 
1 trauma center, where he is diagnosed 
with an unstable T12 burst fracture with 
significant canal compromise and cord 
impingement. The physical exam is nota-
ble for motor loss and sensory loss to his 
lower extremities. The patient has likely 
suffered an incomplete cord injury and 
is believed to be in spinal shock. Return 
of which physical examination maneuver 
would signify the end of spinal shock?
A. anal wink reflex
B. bulbocavernosus reflex
C. Babinski reflex
D. Hoffman reflex
E. clonus

130. A 54-year-old patient involved in a 
motor vehicle collision is brought to 
your emergency department. Your initial 
neurological examination is notable for 
decreased right leg sensation. Plain radi-
ography is notable for a T12 burst frac-
ture; however, you are unable to visualize 
canal compromise or evaluate posterior 
ligamentous complex integrity. Your hos-
pital does not have CT scan capabilities 
and there are no spine consultants avail-
able in your area. What is the best next 
step in the management of this patient?
A. Obtain a set of X-rays of the entire 

spine.
B. Admit the patient to trauma surgery.
C. Assess ABCs and stabilize the patient. 
D. Start high-dose steroids.
E. Transfer the patient to the nearest 

facility with CT capabilities.

CME Instructions
Physicians participate in this continuing medical education program by read-

ing the article, using the provided references for further research, and studying 
the questions at the end of the article. Participants should select what they believe 
to be the correct answers, then refer to the list of correct answers to evaluate their 
knowledge. To clarify confusion surrounding any questions answered incorrectly, 
please consult the source material. After completing this activity, you must com-
plete the evaluation form that will be provided at the end of the semester and return 
it in the reply envelope provided to receive a credit letter. When your evaluation is 
received, a credit letter will be mailed to you.
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CME Objectives
Upon completion of this educational activity, participants should be able to:
• recognize specific conditions in patients presenting to the emergency 

department; 
• apply state-of-the-art diagnostic and therapeutic techniques to patients with 

the particular medical problems discussed in the publication; 
• discuss the differential diagnosis of the particular medical problems discussed 

in the publication; 
• explain both the likely and rare complications that may be associated with the 

particular medical problems discussed in the publication.
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Exclusive to our subscribers Rapid Access Management Guidelines

Acute  
Thoracolumbar 
Spine Fracture

Radiographic Criteria for Instability Defined 
as Posterior Ligamentous Complex  
Compromise

Thoracolumbar Injury Classification and Severity 
Scoring

Thoracolumbar Spine Fracture: Major  
Mechanisms of Injury

Compression Rotation

Distraction

Radiographic Criteria for Instability
• Kyphosis > 20°
• Loss of > 50% anterior vertebral body height
• Multiple adjacent compression fractures with signifi cant spinal 

deformity
• Spinal dislocation of the posterior elements (i.e., facet dislocation)
• Bony retropulsion into spinal canal with > 30% canal compromise

Also of note, a thoracolumbar spine fracture pattern can be classifi ed as 
unstable if there is a new abnormal fi nding in the neurologic exam in the 
setting of blunt trauma or other signifi cant mechanism of injury. 

Parameter Points

Morphology
Compression fracture 1

Burst fracture 2

Translational/rotational fracture 3

Distraction 4

Neurologic Involvement
Intact 0

Nerve root 2

Cord, conus medullaris

   Incomplete 3

   Complete 2

Cauda equina 3

Posterior Ligamentous Process
Intact 0

Injury suspected/indeterminate 2

Injured 3

Management Total Points

Non-operative 0-3

Non-operative or operative 4

Operative ≥ 5
Adapted from: Vaccaro AR, Lehman RA Jr, Hurlbert RJ, et al. A new 
classifi cation of thoracolumbar injuries: The importance of injury 
morphology, the integrity of the posterior ligamentous complex, and 
neurologic status. Spine 2005;30:2325-2333.
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Algorithm for Imaging Patients with Blunt Trauma and Possible 
Thoracolumbar Injury

Important Aspects of the Perineal Examination  
of Patients with a Potential Spine Fracture

Exam Technique Normal Findings

Bladder function Measure post-void residual 
with either ultrasound or 
catheterization

> 100 mL post-void 
residual (varies with 
treating hospital)

Bulbocavernosus 
refl ex

Place fi nger in the rectum 
and squeeze the glans 
of the penis or clitoris 
(or apply traction on an 
indwelling catheter)

Palpable rectal 
contraction

Rectal tone Place fi nger in rectum Strong contraction of 
anal sphincter muscle

Anal wink refl ex 
(anocutaneous 
refl ex)

Gently stroking the peri-
anal skin with cotton or 
gauze.

Visible contraction of 
external anal sphincter 
muscle

Another important aspect of the perineal examination not listed above is 
sensory testing.

Yes

Distracting Injury
Neurologic Defi cit

Intoxication/Obtunded
Unreliable Clinical Exam No

Radiographic Workup

CT Available?

No

CT required for any 
other reason?

Yes No

Transfer Plain Films

Clinical Exam

Negative

No further 
workup

Positive

Yes

CT required for 
any other reason?

No Yes

Plain Films Thoracolumbar 
Spine CT

MRI Indications:
1. CT, plain fi lm fi ndings
2. Neurological abnormalities
3. Suggestion of ligamentous injury
4. Clinical suspicion normal studies

Data from: Diaz JJ Jr, Cullinane DC, Altman DT, et al. Practice Management 

Guidelines for the Screening of Thoracolumbar Spine Fracture. J Trauma 
2007;63:709-718.

The Three Major Trauma Mechanisms  
for Thoracolumbar Spine Fracture

TLS Trauma Mechanisms Take-Home Points
I. All fracture patterns with an element of rotation or distraction are 
considered unstable. 
II. Compression fractures involve only the anterior column and cannot 
cause neurologic compromise unless several continuous compression 
fractures are present with signifi cant spinal deformity.
III. Burst fractures involve both the anterior and middle column ± bony 
retropulsion into the spinal canal and are considered unstable until 
proven otherwise by a spine specialist. 
IV. Fractures may display characteristics of one or more of these injury 
mechanisms. 


