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Review Article

Spinal Fractures in Patients
With Ankylosing Spondylitis:
Etiology, Diagnosis, and
Management

Abstract

In patientswith ankylosing spondylitis, the alteredbiomechanicsof the
spine increase the incidence of spinal fractures and the risk of
subsequent displacement and neurologic injury. Radiographic
evaluation is difficult and requires imaging of the entire spine and the
use of advanced imaging. Nonsurgical treatment has a high rate of
complications and is typically pursued only when surgical intervention
would carry unacceptably high perioperative risks. The surgical
approach depends on the fracture location and any deformity present.
Anterior fixation alone has been associated with high failure rates;
therefore, posterior or combined anterior-posterior fixation should be
considered. With either nonsurgical or surgical management,
complications are frequent and can result in high mortality rates;
however, good outcomes can be achieved if an appropriate level of
suspicion of fracture is maintained and care is taken to avoid
complications related to patient transport, transfer, and positioning.

In patients with ankylosing spon-
dylitis (AS), spinal fractures can

occur after even seemingly trivial
trauma.1,2 Numerous studies have
demonstrated that patients with AS
have an increased risk of clinically
relevant vertebral fractures, some-
times resulting in severe neurologic
complications.3-10 The estimated
prevalence of vertebral fractures in
this patient population ranges from
4% to 18%, with an annual inci-
dence of up to 1.3%, depending on
disease duration.11,12 The lifetime
risk of vertebral fracture is therefore
four times higher in patients with AS
compared with unaffected persons.13

Westerveld et al1 found that 78% of
spinal fractures in patients with AS
were located in the cervical spine,
12% in the thoracic spine, 9% in the
lumbar spine, and 1% in the sacral

spine. These findings are consistent
with those of other published
reports, which have demonstrated
that spinal fractures in patients with
AS occur most commonly in the
lower cervical spine followed by the
thoracolumbar junction.14-16 At
least 8% of patients with AS and a
spinal fracture have multilevel frac-
tures17 (Figure 1).
The altered biomechanics of the

spine in patients with AS increase the
incidence of spinal fractures and
the risk of subsequent displacement
and neurologic injury. The multilevel
bony fusion inherent to the disease
results in the development of long
lever arms in the spinal column on
which forces can act during
trauma.1,18 Spinal fractures in these
patients are often unstable and
can result in neurologic injury.1,19

Month 2016, Vol 0, No 0 1

Brian C. Werner, MD

Dino Samartzis, DSc, MSc

Francis H. Shen, MD

From the Department of Orthopaedic
Surgery, University of Virginia,
Charlottesville, VA (Dr. Werner and
Dr. Shen), and the Department of
Orthopaedics and Traumatology,
University of Hong Kong, Pok Fu Lam,
Hong Kong (Dr. Samartzis).

Dr. Samartzis or an immediate family
member serves as a board member,
owner, officer, or committee member
of AOSpine. Dr. Shen or an immediate
family member has received royalties
from Globus Medical; serves as a paid
consultant to DePuy Synthes; has
received research or institutional
support from the Musculoskeletal
Transplant Foundation and Medtronic;
has received nonincome support
(such as equipment or services),
commercially derived honoraria, or
other non–research-related funding
(such as paid travel) from DePuy
Synthes; and serves as a board
member, owner, officer, or committee
member of the Musculoskeletal
Transplant Foundation. Neither
Dr. Werner nor any immediate family
member has received anything of
value from or has stock or stock
options held in a commercial company
or institution related directly or
indirectly to the subject of this article.

J Am Acad Orthop Surg 2016;0:1-9

http://dx.doi.org/10.5435/
JAAOS-D-14-00149

Copyright 2016 by the American
Academy of Orthopaedic Surgeons.

Copyright � the American Academy of Orthopaedic Surgeons. Unauthorized reproduction of this article is prohibited.



Several studies have demonstrated a
markedly higher prevalence of major
neurologic complications, such as
quadriparesis or paraparesis, fol-
lowing spinal fracture in patients
with AS compared with those with-
out AS.3,7,12 In addition, because of
the unstable nature of spinal frac-
tures in patients with AS, initially
neurologically intact patients may
experience iatrogenic neurologic
deterioration following unprotected
transfers and manipulations.20 Pa-
tients should be immobilized in their
typical position because forced
extension of the spine in a patient
with AS can lead to further dis-
placement of a potential fracture and
subsequent neurologic injury.

Ankylosing Spondylitis

A common type of spondyloarthritis,
AS affects the axial skeleton, resulting
in characteristic inflammatory back
pain, peripheral arthritis, en-
thesopathy, and anterior uveitis.21

The disease most often affects young

adults, with typical presentation at
approximately age 26 years. Men
are affected two to three times more
frequently than women. Overall
prevalence estimates range from
0.1% to 2%.22,23

The disease is diagnosed according
to the modified New York criteria.
Clinical criteria include low back
pain and stiffness for.3 months that
improve with exercise but are not
relieved by rest, restriction of motion
of the lumbar spine in both the
sagittal and frontal planes, and
restriction of chest expansion com-
pared with age and sex normal val-
ues. The radiologic criterion is
sacroiliitis .grade 2 bilaterally or
.grade 3 or 4 unilaterally.21 A
definitive diagnosis of AS requires
the radiologic criterion and at least
one clinical criterion.
The etiology of AS and other

spondyloarthritides is unknown.23 A
strong genetic effect plays a role in
these diseases, particularly in AS.
Among patients with AS, 15% to
20% have a positive family history
of the disease, and 80% to 95% are

HLA-B27 positive.23 The disease
does not develop in all patients who
are HLA-B27 positive; therefore,
other genetic, autoimmune, or envi-
ronmental factors contribute to
development of the disease. Recent
evidence has suggested that Klebsi-
ella pneumoniae infection may trig-
ger AS in persons who are HLA-B27
positive.23

Pathoanatomy and
Biomechanics

The combination of altered vertebral
bone composition and altered spine
biomechanics in patients with AS
leads to the increased incidence and
prevalence of vertebral fractures and
increases the risks associated with
these fractures.

Altered Vertebral Bone
Composition
The prevalence of osteoporosis or
clinically relevant low bone mineral
density (BMD) in patients with AS
has been reported to be up to 62%.14

This figure likely underestimates
the trabecular bone loss in patients
with AS because syndesmophyte
formation and ligament ossification
can cause spurious increases in
BMD.11,24 Conventional assess-
ments of BMD, such as dual-energy
x-ray absorptiometry, yield falsely
normal results for the same reason.25

Reid et al26 evaluated bone loss and
total body calcium in men aged .50
years with and without AS. The
authors found that men with AS had
2.9% annual bone loss and 5.3%
annual loss of total body calcium,
compared with 0.7% annual loss of
total body calcium in men older than
50 years without AS. Osteoporosis
associated with AS leads to a higher
rate of vertebral fractures and a
higher risk of vertebral fracture from
low-energy trauma because of
altered bone biology.5,8,9 The etiol-
ogy of osteoporosis in patients with

Figure 1

Lateral radiograph (A) and sagittal CT scan (B) of the cervical spine
demonstrating a three‐column fracture in a 60‐year‐old woman who had neck
pain after a ground‐level fall that occurred several months before presentation.
The fracture extends through the disk and posterior elements at C6‐C7 in a
completely ankylosed cervical spine. Sclerosis along the posterior portion of the
fracture line suggests chronicity of the fracture.
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AS is unknown and is likely multi-
factorial, with phases of enhanced
bone resorption or reduced bone
deposition at inflammatory sites early
in the disease, as well as inflammatory
cytokine mediation and altered hor-
monal influences.27 In patients with
progressive AS, continued demineral-
ization of the axial skeleton contrib-
utes to a substantially increased rate of
vertebral fractures.8

Altered Spine Biomechanics
In patients with AS, the spine loses
flexibility and is frequently kyphotic
because of the generalized para-
vertebral ossification that bridges
primarily the zygapophyseal joints,
the costotransverse joints, and the
sacroiliac joint.18,28 The disease usu-
ally progresses in a caudal to cranial
direction, and in its most severe form,
it affects the entire spine. Although
ossification of the ligamentous
structures occurs in patients with AS,
it does not provide extraneous sup-
port to the spine. The loss of elasticity
in the spine results in mechanical
function similar to that of long
bones.18 The rigid, kyphotic defor-
mity produces a long, fused lever arm
that places patients with AS at a high
risk of spinal fractures from minor or
negligible trauma and increases the
risk of multiple spinal fractures re-
sulting from a single traumatic
event.15,29 Spinal fractures in patients
with AS typically occur through the
ossified disk and vertebral bodies and
frequently result from an extension-
distraction mechanism, which can
cause opening of the anterior column
and a corresponding gap between the
vertebral bodies.23

Radiographic Evaluation

Fracture identification is difficult in
patients with AS. Patients with AS
who have acute-onset neck or back
pain or a change in posture should be
assumed to have a fracture until

proven otherwise.30 Before the
advent of MRI, the diagnosis of
vertebral fractures in patients with
long-standing AS was difficult.
Milici�c et al31 found that 42% of
patients with AS who had spinal
fractures did not receive a correct
initial diagnosis of the fracture, re-
sulting in neurologic deterioration in
17%. Plain radiographs may dem-
onstrate fractures, especially of the
anterior elements. However, plain
radiographs can be challenging to
interpret in patients with AS because
of osteoporosis, ossification of liga-
mentous structures, and complicated
osseous deformities. Koivikko et al32

found that plain radiographs re-
vealed 48% of cervical spine frac-
tures in patients with AS, whereas
MRI revealed 60%. They recom-
mended the routine use of multi-
detector CT in any patient with AS
and a suspected cervical spine

fracture, with the use of MRI as an
adjunct to evaluate the soft tissues
and spinal cord (Figure 2).
The need for advanced imaging in

any patient with AS who has a sus-
pected spinal fracture is clear.Multiple
imagingmodalities areoftennecessary.
Although Koivikko et al32 recom-
mended CT, Wang et al33 found that
MRI demonstrated abnormalities in
patients with AS, especially in the
posterior column, that were not de-
tected with other imaging methods,
including CT. Wang et al33 advocated
frequent use of MRI to evaluate
patients with AS and spinal fracture
for the possibility of three-column
involvement. Concomitant spinal
injuries (eg, lumbar spine injuries in
patients with suspected cervical spine
fracture) are common in patients
with AS because of the lever-arm
biomechanics discussed previously.
Therefore, many authors recommend

Figure 2

Lateral radiograph (A) and sagittal CT scan (B) of the thoracic spine
demonstrating a three-column Chance fracture through the T10-11 intervertebral
disk (arrows) and adjacent posterior elements in a 53-year-old man who had
ankylosing spondylitis and reported back pain without any specific preceding
traumatic event. Evidence of advanced ankylosing spondylitis, including bridging
syndesmophytes and ankylosis of the posterior elements, is present.
Radiography does not fully reveal the extent of the fracture.
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routine imaging of the entire spine
whenever a fracture is suspected18,29

(Figure 3). The use of MRI to evaluate
for epidural hematoma is important,
especially in patients with evidence of
neurologic deficit on physical exami-
nation, although the sensitivity of
MRI for detecting fractures in patients
with AS is not 100%.34 Koivikko and
Koskinen35 reviewed 20 patients with
AS who underwent CT and MRI of
the cervical spine for suspected frac-
ture. MRI demonstrated two fractures
that were not detected on CT, and CT
demonstrated six fractures not de-
tected on MRI. Therefore, CT and
MRI can be considered complemen-
tary modalities for detection of frac-
ture in patients with AS.

Treatment and Outcomes

The treatment of vertebral fractures
in patients with AS differs greatly

from the treatment of these fractures
in the general population because of
the altered spine biomechanics,
associated osteoporosis, inherent
instability of the fractures, and high
risk of neurologic compromise. Pro-
tected transfers are mandatory for
patientswithAS because of the risk of
spinal cord compression and devas-
tating neurologic sequelae. Surgical
treatment is generally indicated
because of the inherent instability of
the fractures and frequent neurologic
deficits; however, nonsurgical man-
agement has been employed in cer-
tain instances.18,36

Nonsurgical
An extensive meta-analysis of the
existing literature on treatment and
complications of spinal fractures in
patients with AS was published
by Westerveld et al1 in 2009. The
authors found that 46% of patients

with AS were treated nonsurgically;
however, the main reasons for
nonsurgical treatment were unac-
ceptably high surgical risk and
patient refusal of surgical treatment.
Most of the vertebral fractures in
that review were located in the
cervical spine (81%); therefore, the
most common nonsurgical treat-
ments were cervical collar and
cervical traction. The authors noted
that surgical treatment led to
neurologic improvement and a
decreased overall complication rate
compared with nonsurgical treat-
ment at both short- and long-term
follow-up.
When nonsurgical treatment is

pursued, options for immobilization
include a cervical collar or halo vest
for cervical spine fractures; a tho-
racolumbrosacral orthosis for tho-
racic, thoracolumbar, or lumbar
spine fractures; and a cervicothora-
columbrosacral orthosis for high

Figure 3

Lateral radiograph (A) of the thoracic spine demonstrating a classic distraction-extension injury through the T9-10 intervertebral
disk in a 73-year-old man with ankylosing spondylitis who experienced a ground-level fall. Sagittal T1-weighted (B), T2-
weighted (C), and short tau inversion recovery (D) magnetic resonance images demonstrating rupture of the anterior
longitudinal ligament and anterior two thirds of the intervertebral disk at T9-10. Extension to a coronal fracture through the
posterior one third of the T10 vertebral body is visible on MRI but not on plain radiography. The posterior longitudinal ligament
appears to be intact. A chronic compression fracture with vertebroplasty of L1 from a previous injury is also visible.
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thoracic or low cervical fractures.1

Any preexisting spinal deformity
must be taken into account when
patients with AS are fitted for
external orthoses. Because sub-
sequent displacement is common,
patients who are treated non-
surgically require frequent follow-up
to ensure maintenance of appropri-
ate spinal alignment and neurologic
status.
Shen and Samartzis36 reported

successful nonsurgical treatment of a
neurologically intact elderly patient
with AS who sustained an unstable,
three-column flexion-distraction in-
jury at T5 resulting from a ground-
level fall. The patient was unable to
undergo surgical treatment because
of multiple medical comorbidities
and could not tolerate bracing;
however, the patient remained am-
bulatory and neurologically intact at
final follow-up. The authors used
this case to highlight the concept of
a fourth column, which is specific
to the thoracic spine and consists
of the rib-sternal complex. The
authors postulated that the fourth
column of the spine may prevent
fracture at the upper and mid tho-
racic region and, more importantly,
may provide supplemental stability
in the event of a vertebral fracture
in that region, thereby minimizing
translation and preventing neuro-
logic injury.36

Although nonsurgical treatment is
required when high surgical risk or
other patient factors preclude sur-
gery, nonsurgical treatment of
unstable spinal fractures in patients
with AS is not ideal. Patients with
AS have a high rate of complications
following cervical traction and cer-
vicothoracic bracing, including skin
ulcerations and pulmonary compli-
cations.18,36,37 Furthermore, the
presence of any neurologic deficit,
persistent dislocation, or bony
fragments within the spinal canal
warrants strong consideration of
surgical stabilization.

Surgical
Westerveld et al1 found that 54% of
spinal fractures reported in patients
with AS were treated surgically.
Whang et al20 reported that 83% of
patients were treated surgically in
their series, which is likely more
reflective of the current trend
toward surgical intervention. Ac-
cording to Westerveld et al,1 most
reports did not discuss the rationale
for the treatment strategy, but the
reported reasons for surgical inter-
vention frequently included sec-
ondary deterioration of neurologic
status, unstable fracture configura-
tion, and the presence of an epidu-
ral hematoma. Furthermore, in
patients with AS who had immedi-
ate neurologic deficits after spinal
fracture, surgical intervention re-
sulted in no progression of the
deficit in 59% of patients and
improvement of the deficit at
follow-up in 27% of patients.

Cervical Spine Fractures
The options for surgical fixation of
cervical spine fractures are anterior
fixation, posterior fixation, and
combined anterior-posterior fixa-
tion. The literature, mostly case
reports and series, supports each of
these options in patients with AS de-
pending on the fracture pattern.
In a literature review, Westerveld

et al1 found that 15% of patients with
AS who underwent surgical treatment
of spinal fracture were treated with
anterior fixation alone. Case reports
have demonstrated reasonable suc-
cess with this approach.2 In most
patients, however, three-column
instability is present. Posterior
instability and ruptured posterior
ligaments are often not detectable
on plain radiography. Anterior fix-
ation alone has often resulted in
implant loosening because of stress
forces from the posterior part of the
spine. Failure rates of initial anterior
fixation as high as 50% have been

reported, causing many surgeons to
abandon this approach.2 Further-
more, anterior fixation can be par-
ticularly difficult in this patient
population because of associated
chin-on-chest deformity, a disabling
manifestation of AS in which cer-
vical hyperkyphosis results in the
patient’s chin nearly touching the
chest, narrowing the window for the
surgical approach and making
intubation challenging.
The posterior approach is often

used for spinal fracture fixation in
patients with AS. In the review by
Westerveld et al,1 the posterior
approach was used in approximately
50% of patients who were treated
surgically. Numerous case reports
and series have demonstrated suc-
cessful management of cervical spine
fractures in patients with AS using
posterior fixation alone.1,3-7 Multi-
segmented posterior fixation with
autologous cancellous bone graft
offers a biomechanical advantage
over anterior fixation in patients
with AS and has resulted in
decreased morbidity compared with
combined anterior-posterior fixa-
tion. Although numerous reports
document the success of combined
anterior-posterior fixation in this
patient population, the poor bone
stock and long, rigid lever arm in
the spine of patients with AS mean
that short plates, screws, and
wires yield poor constructs that
can lead to screw loosening and
backout.3,4,7-10 Posterior fixation
alone adequately addresses the
altered biomechanical forces in the
spine of patients with AS and avoids
the potential complications associ-
ated with the more challenging com-
bined anterior-posterior approach7

(Figure 4).
Combined anterior-posterior fixa-

tion is used in approximately 25% of
patients with AS and cervical spine
fractures.1 Although this method is
less popular than posterior fixation
for the reasons described previously,
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it has substantial utility, especially
for correction of fixed deformity at
the same time as fracture fixation.
Numerous published case reports
have demonstrated reasonable out-
comes.2,10-12 Supporters of combined
anterior-posterior fixation argue that
fractures usually occur at a com-
pletely stiff point in the cervical spine,
typically resulting in a displaced,
unstable injury. Therefore, the pres-
ence of a gap in the anterior column
will place excessive loads on the
posterior fixation device. An addi-
tional anterior construct theoretically
acts as a load-sharing device. Addi-
tionally, fusion of the posterior ele-
ments may make localization of the
anatomic landmarks difficult, and the
osteopenic nature of the bone means
that the use of a single fixation
approach may be suboptimal. Ein-
siedel et al18 recommended that cer-
vical fractures in patients with AS be
managed with open reduction, ante-
rior decompression and fusion, and
combined anterior-posterior stabili-
zation in either one or two stages.
They based this recommendation on
the early implant failures that
occurred exclusively after single-stage

anterior stabilization. The authors
reported a 50% failure rate for ante-
rior fixation alone and therefore
advocated a combined anterior-
posterior approach to address cervi-
cal spine fractures in patients with AS.

Thoracic and Lumbar Fractures
Although they are less common than
cervical spine fractures in patients
with AS, thoracic and lumbar
fractures occur much more fre-
quently in patients with AS than in
the general population. Non-
surgical immobilization is rarely
effective in patients with AS; there-
fore, surgical intervention with
posterior stabilization, typically
with long constructs to prevent
adjacent segment fractures, should
be pursued19,29,38,39 (Figure 5).
Outcome studies of the manage-

ment of thoracolumbar spine frac-
tures in patients withAS are limited to
small case series. Hitchon et al3 re-
ported outcomes of six thoracic and
five lumbar spine fractures in patients
with AS. The authors noted high rates
of neurologic deficits (55%), with
only half of those patients experi-
encing substantial recovery following

surgical intervention. Lu et al40

recently reported outcomes in 25
patients with AS who sustained thora-
columbar fractures. In that study, 6
patients were treated surgically within
1 month of injury, 8 patients had
delayed diagnosis of fracture resulting
in pseudarthrosis after posterior
instrumentation with pedicle screws,
and 11 patients received nonsurgical
treatment with bracing. The authors
reported that surgical treatment pro-
vided effective pain relief, solid fusion
across the fracture, and neurologic
improvement, whereas nonsurgical
treatment with bracing often led to
pseudarthrosis and progressive neu-
rologic deficits.

Approach and Fixation
The location of the fracture influ-
ences the surgical approach and
technique. Most patients with AS
who undergo surgical stabilization
of spinal fractures, regardless of
fracture location, are treated
through a posterior approach. This
approach allows the surgeon to re-
create the preexisting alignment of
the spine, confer stability to the
injured segment, and accomplish
decompression of the neural ele-
ments if necessary.9,20,41,42

Several challenges are associated
with surgical fixation of spinal frac-
tures inpatientswithAS. Inparticular,
decreased bone quality and osteopo-
rosis reduce thepurchase of fixation in
each vertebral segment, necessitating
the use of longer constructs to reduce
stress at each level and reduce the risk
of implant pullout. In addition,
placement of fixation is challenging
because the bony anatomy is often
distorted and altered as a result of
ankylosis of the facet joints, ligamenta
flava, and supraspinous and inter-
spinous ligaments.Caremust be taken
during patient positioning because
many patients have increased sagittal
kyphosis. In these patients, prone
positioning may increase the effect of
the distraction-extension mechanism,

Figure 4

Sagittal CT scan (A) demonstrating a fracture through the C6 spinous process,
through the facet joints at C6-C7, and completely through the C7 vertebral body
both anteriorly and posteriorly in a nonambulatory 47-year-old man who had
ankylosing spondylitis. The patient fell during transfer, sustaining immediate
quadriparesis. Given the instability of the fracture and neurologic deficits, the
patient underwent emergent posterior spinal fusion with iliac crest bone graft
from C4 to T3, demonstrated in the AP (B) and lateral (C) radiographs.
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resulting in gapping of the anterior
column, thereby increasing the trau-
matic deformity. Although anterior
column distraction may reduce the
overall kyphosis, care must be taken
to prevent excessive distraction,
which can result in traumatic injury
to the anterior vascular structures,
loss of anterior column support, and
potential distraction of the neural
elements with subsequent neurologic
deficit.
The choice of approach and fixa-

tion is ultimately at the surgeon’s
discretion but should include
careful consideration of the frac-
ture location and any deformity
present. Although we typically
prefer open approaches, minimally
invasive options, including percu-
taneous fixation, offer an innova-
tive option for management of
spinal fractures in patients with
AS. A recent retrospective study of
10 patients with either AS or
diffuse idiopathic skeletal hyper-
ostosis who sustained a spinal
fracture and underwent percuta-
neous fixation reported reasonable
functional outcomes and low
complication rates at an average
22-month follow-up.43

Because anterior fixation has
been associated with higher failure
rates, posterior or combined
anterior-posterior fixation should
be considered. We typically use
longer constructs, including at least
three vertebral levels above and
below the fracture, and do not
routinely attempt to correct the
preexisting deformity. However,
fractures that are substantially dis-
placed should be reduced to achieve
bony apposition to aid in fracture
healing. In particular, a distraction-
extension mechanism may result in
a gap in the anterior column. In
these patients, if complete reduc-
tion cannot be achieved, a same-day
or staged anterior procedure may
be required to obtain anterior col-
umn support.

Although anterior fixation may
improve the overall sagittal kypho-
sis, anterior column lengthening can
result in injury to anterior column
structures, difficulty in swallowing,
and potential lengthening of the
neural elements with subsequent
neurologic injury. Therefore, in
cases where sagittal correction is
desired, a spinal column shortening,
such as pedicle subtraction osteot-
omy, may be preferable, although
this procedure may be too extensive
to perform at the time of fracture
fixation. Therefore, we do not
routinely attempt to correct any
preexisting deformity. Posterior
fixation with same-day or staged
anterior reconstruction may result
in varying degrees of anterior
lengthening; however, the primary
goal of the surgical reconstruction is
not to correct preinjury sagittal
alignment but to address any com-
pressive lesions, such as epidural
hematoma and/or bony fragments,

and to achieve stable fixation and
bony union.

Complications

Published complication rates of spi-
nal fractures in patients with AS are
high, ranging from50%to84%.1,9,18

Complications are reported at
equally high rates in nonsurgically
and surgically treated cohorts. Re-
ported complications include post-
operative wound infection, deep vein
thrombosis, pneumonia, and respi-
ratory insufficiency.Westerveld et al1

found high complication rates in
surgically treated patients, including
instrumentation failure in 35%,
neurologic deterioration in 14%, and
wound infection in 10%. Complica-
tions specific to the AS population,
including epidural hematoma and
aortic dissection, also occur with
notable frequency.1,19,41,44,45 The
higher complication rate and notably

Figure 5

AP (A) and lateral (B) radiographs demonstrating posterior segmental fixation
from T8 to T2 for treatment of the unstable T9-10 distraction-extension injury in
the patient shown in Figure 3.
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higher mortality rate associated with
spinal fractures in patients with AS
should be factored into decision
making.

Summary

Spinal fractures are a common and
devastating injury in patients with
AS. The increased risk of fracture is
related to altered spine bio-
mechanics and poor bone quality.
Radiographic evaluation of sus-
pected fractures in this patient pop-
ulation requires imaging of the entire
spine and advanced imaging, in
addition to plain radiography.
Management of spinal fractures in
patients with AS can be nonsurgical
or surgical; however, nonsurgical
treatment is typically pursued only
when surgical treatmentwould carry
unacceptably high perioperative
risks. Surgical treatment depends on
the location of the fracture but typi-
cally involves posterior fixation at
a minimum. With either nonsurgical
or surgical management, complica-
tions are frequent and result in high
mortality rates. However, if practi-
tioners maintain an appropriate
level of suspicion of fracture in
patients with AS and are cognizant
of the potential complications
related to patient transport, transfer,
and positioning, good outcomes can
be achieved.
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