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Compression Fractures in the Setting of Diffuse
Idiopathic Skeletal Hyperostosis
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Compression fractures are the most common vertebral fractures. They involve the anterior column of the spine, and are considered
stable fractures due to the presence of intact posterior ligaments that aid in resisting further collapse and deformity. They are thus
often managed conservatively. We describe a series of 3 cases that were initially diagnosed as compression fractures and managed
conservatively. With the abundance of compression fractures and increase in preference for conservative management of compres-
sion fractures, it is of utmost importance to recognize the possibility of other spinal co-pathologies, especially that of hyperostosis of
the spine, both by clinical judgment as well as radiological analysis before embarking on conservative management, should there be
under-treatment and development of complications that could have otherwise been avoided, as in the cases presented in this series.
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Introduction

Compression fractures are the most common vertebral
fractures. They involve the anterior column of the spine,
and are considered stable fractures due to the presence
of intact posterior ligaments that aid in resisting further
collapse and deformity. They are thus often managed
conservatively [1]. Indeed, recent studies have shown
that compression fractures can be effectively managed
conservatively, with vertebroplasty and kyphoplasty offer-
ing no additional benefits to these patients. In a placebo-
controlled study, patients who underwent sham surgery
and vertebroplasty had similar, significant reductions in
overall pain and similar improvement in function, quality
of life and perceived recovery. This result is corroborated
by another similar study [2-4]. These results, however, led
to the under-treatment and over-diagnosis of many com-

pression fractures. In this series, we present three cases of
chance fractures which were misdiagnosed as compres-
sion fractures. These cases occurred within a period of
two years at a single centre. We hope to emphasize the
importance of excluding co-existing pathologies of the
spine before labeling the fracture as a compression frac-
ture and undertaking conservative management of these
spinal trauma and injuries.

Case Reports

1. Case 1

A 72-year-old female, who was premorbid activities of
daily living (ADL)-independent with no significant past
medical history, presented to the Emergency Depart-
ment on June 2011 with acute lower back pain following
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a low energy fall on the same day. There was no radiation
of pain to the lower limbs, and no neurological signs or
symptoms. The pain was not aggravated or relieved by
postural changes or increase in abdominal pressure. The
initial roentgenogram indicated a compression fracture
at T11 as shown in Fig. 1A, and the patient was managed
conservatively.

The patient; however, returned to the Emergency De-
partment 54 days after the date of injury with bilateral
lower limb weakness of grade 2 across all myotomes ac-
cording to the Medical Research Council (MRC) scale
for muscle power. Further magnetic resonance imaging
(MRI) revealed a chance fracture at T11 as shown in Fig.
1B and C, warranting surgical treatment with decompres-
sion laminectomy at T1-T12 and posterior stabilization
at T8-L2. However the patient was unable to undergo the
surgery as she had suffered a cerebrovascular accident.
She was treated conservatively as the risk stratification
was quite high. The patient was discharged 50 days after
her second presentation to the emergency department.
The patient then underwent rehabilitation, allowing her
lower limb motor functions to improve to grade 3.

2. Case 2

An 85-year-old female, who was premorbid ADL-inde-
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pendent with no significant past medical history, pre-
sented to the Emergency Department on October 2011
following a low energy fall on the same day. There was no
radiation of pain to the lower limbs, and no neurologi-
cal signs or symptoms. The pain was not aggravated or
relieved by postural changes or increase in abdominal
pressure. As in Fig. 2A, the initial roentgenogram demon-
strated a compression fracture at L3 and syndesmophytes
bridging the thoracic and lumbar vertebrae. The patient
was managed conservatively.

Two days after hospital admission however, the patient’s
bilateral lower limb motor function deteriorated to grade
0 globally according to the MRC scale for muscle power
with reduced sensation across all dermatomes. Further
MRI revealed a chance fracture at T11 as in Fig. 2B and C,
with the patient undergoing decompression laminectomy
at T1-T12 and posterior stabilization at T8-T12. The
patient was then discharged 55 days after the second pre-
sentation to the emergency department, with the patient’s
lower limb motor functions improving to grade 3 aster
postoperative rehabilitation (Fig. 2D).

3.Case3

A 91-year-old male, who was premorbid ADL-indepen-
dent with a background of ankylosing spondylitis (AS),

Fig. 1. Patient 1. (A) Initial roentgenogram of the patient A showing }
T11 chance fracture with cord compression. (B, C) Magnetic reso- "
nance imaging of patient A showing T11 chance fracture with cord [

compression.
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Fig. 2. Patient 2. (A) Initial roentgenogram of the patient A showing T11 chance fracture with cord compression. (B)
Magnetic resonance imaging of patient A showing T11 chance fracture with cord compression (left: sagittal section, right:
cross section). (C) Intraoperative image intensifier images. (D) Postoperative roentgenogram with posterior stabilization.

presented to the Emergency Department on June 2011 signs or symptoms. The pain was not aggravated or relieved
following a low energy fall on the same day. There was no by postural changes or increase in abdominal pressure.
radiation of pain to the lower limbs, and no neurological The initial roentgenogram demonstrated a compression
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fracture at T12-L1 as shown in Fig. 3A, and the patient
was managed conservatively with bed rest and analgesia.

However, due to the persistence of severe back pain, the
patient underwent MRI, revealing a chance fracture at
T12-L1 as in Fig. 3B and C, with the patient undergoing
posterior instrumentation and fusion 10 days after the ini-
tial presentation. The patient was then discharged 53 days
after the initial presentation to the Emergency Depart-
ment, with the patient able to ambulate independently at
the time of discharge (Fig. 3D, E).

Discussion

Throughout history, several classifications of systems
have been proposed for spinal injuries, including the
frequently used Denis classification based on the three-
column concept [5] as well as classifications according
to the mechanism of injuries [6]. In the 1990s, the AO
Committee for Spinal Classification reviewed these clas-
sifications and subsequently developed a more compre-
hensive system based on the three basic functions of a
stable spine described by Whitesides [7], which reflect the
ability of a stable spine to resist axial compression forces,
axial distraction forces and torsional forces, as well as
rotational forces around the longitudinal axis. Three basic
injury types are therefore differentiated in the AO clas-
sification, with type A representing compression injuries,
type B distraction injuries, and type C rotational injuries.
Each type of injury is further subdivided into 3 groups
accordingly. The severity of the injuries increases step-
wise from type A to type C and from group 1 to group
3, with correspondingly poorer prognosis. Specifically in
this context, compression fractures are classified as type
A while chance fractures are type B according to the AO
classification [8].

1. Comparison of presentations of compression and
chance fractures

By virtue of both compression fractures and chance frac-
tures being thoracolumbar spinal fractures, patients in
both clinical scenarios present with lower back pain as
the main symptom, with rare neurological deficits since
such fractures do not usually involve retropulsion of bone
fragments into the vertebral canal [1,2,9,10]. However,
while compression fractures occur in patients with severe
osteoporosis during trivial events, in patients with moder-

ate osteoporosis following minor injuries to the spine and
in patients without osteoporosis in severe trauma, chance
fractures are typically associated with motor vehicle ac-
cidents typically termed as ‘seatbelt fractures, as well as
with other mechanisms including falls, sporting events
and assaults [2,9-13]. This overlapping clinical picture,
coupled with the subtle radiographical features in chance
fractures, could then possibly lead to misdiagnosis or de-
layed diagnosis of chance fractures, as in the three cases
we have presented.

Radiographic evaluation of compression fractures may
demonstrate the classical ‘wedge’” pattern of fracture.
Smith and Kaufer [14] described the differentiation of
chance fractures from other fractures by their disruption
of the posterior elements of the spine, longitudinal sepa-
ration of the disrupted posterior elements, minimal or
no decrease in the anterior vertical height of the involved
vertebral body, minimal or no forward displacement of
the superior vertebral fragment and minimal or no lat-
eral displacement of the fractured or superior vertebrae
[9,15]. However, it is paramount to realize that the clinical
spectrum of vertebral compression fractures and chance
fractures are wide. Mild compression fractures may also
have minimal wedging and decrease in anterior vertebral
height while severe compression fractures with greater
than 40% loss of anterior vertebral height could similarly
have their posterior ligaments damaged by distraction,
leading to further collapse and deformity [1]. Indeed, nu-
merous studies have reported delayed diagnosis of chance
fractures by 24 hours or more to be more than 50% of
cases. Evaluation of the spine using computed tomogra-
phy (CT) or MRI have thus been advocated, with recent
literature recognizing CT’ increased accuracy and speed
in diagnosing thoracolumbar spine fractures compared
to conventional radiographs, and the superiority of MRI
in excluding occult injuries and spinal cord lesions before
labeling the fracture as a compression fracture (Table 1)
[10,14,16-21].

2. Consequences of misdiagnosis of chance fracture as
compression fractures

Indeed, the importance of obtaining accurate diagnosis
of vertebral spine fractures cannot be over-emphasized,
since this diagnosis would dictate the management of
choice and possibly the complications and prognosis of
the fractures. Compression fractures, being stable flexion-



Compression fractures in the setting of diffuse idiopathic skeletal hyperostosis fe&k] I

Fig. 3. Patient 3. (A) Initial roentgenogram of the third case showing L1 chance fracture with cord compression. Mag-
netic resonance imaging of the third patient showing L1 chance fracture with cord compression (B) sagittal section, (C)
cross section. (D) Intraoperative image intensifier images. (E) Postoperative roentgenogram with posterior stabilization.
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Table 1. The diagnostic criteria for diffuse idiopathic skeletal hyperostosis

Compulsory criteria

A Preservation of disk height in the involved areas
B Absence of sacroiliac erosion, sclerosis or bony fusion
© Absence of bony ankylosis of the facet joints

Graded criteria

1 Calcification or ossification along the anterolateral aspect of at least four contiguous vertebral bodies
2 Calcification or ossification along the anterolateral aspect of two contiguous vertebral bodies

3 Body spurs arising from the calcaneus, olecranon or patella

4 Ossification of entheses

5 Bony spurs palpable about the patella, elbow or heel or hard mass felt in a tendon

6 in an adult older than 50 years of age

Pain and morning stiffness of the thoracic spine without substantial motion range limitation and absence of fibromyalgia tender points

The diagnostic criteria for diffuse idiopathic skeletal hyperostosis developed by Utsinger [21], with definite hyperostosis defined by criteria 1, prob-
able hyperostosis defined by criteria 2 + 3 to 6, and possible hyperostosis defined by criteria 2 + two criteria from 3 to 6.

compression injuries, are often managed conservatively,
with patients with minimal wedging treated with bed
rest and analgesia, those with moderate wedging with
loss of 20% to 40% of anterior vertebral height placed in
a thoracolumbar brace and those with severe wedging
with loss of greater than 40% of anterior vertebral height
warranting possible surgical management, though con-
troversies exist with regards to their efficacy as compared
to placebo surgery. In contrast, however, chance fractures
are unstable fractures produced by hyperflexion and dis-
traction mechanisms, and would definitely require either
a thoracolumbar brace to ensure no unstable deformity
or posterior spinal fusion in the event of instability or
neurological deficits [1]. This is especially so in the setting
of a diffuse idiopathic skeletal hyperostosis (DISH) back-
ground, with multiple papers concluding that the unstable
nature of even harmless appearing injuries dictates that
most fractures that occur in the background of DISH be
managed with fixation, as the use of orthosis is ineffective
[22].

The significance of these appropriate management
methods are due to the complications associated with un-
stable fractures, as a review by Ritchie et al. demonstrated
that a delay in diagnosis and under-treatment of thora-
columbar spinal fractures contributes to neurological
deficits in 10.5% of spinal fractures as compared with 1.4%
when diagnosed at initial screening. This is corroborated
by the three cases in our review [10,16].

Indeed, fractures occuring in the setting of DISH are

associated with increased instability, higher risks of com-
plications and poorer prognosis as compared to com-
pression fractures, thus while their clinical presentations
and radiological features are similar, it is paramount to
exclude other unstable fractures and co-pathologies of the
spine before labeling a fracture as a compression fracture
simply due to its commonality and similarity with other
clinical scenarios. With the increase in preference for
conservative management of compression fractures, it is
of utmost importance to recognise the possibility of other
spinal co-pathologies, especially that of hyperostosis of
the spine, both by clinical judgment as well as radiological
analysis before embarking on conservative management,
should there be undertreatment and development of com-
plications that could have otherwise been avoided, as in
the cases presented in this series.
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