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Compression Fracture:  Identify the Diagnosis
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A 33 year-old male presents to the emergency room with
complaints of severe chest pain.  Myocardial infarction
was excluded, but a compression fracture of the T5
vertebra was revealed on initial radiography (Fig. 1).  The
patient denied trauma, but did have a two-month history
of insatiable thirst and generalized weakness.  Diabetes
was excluded by his primary care physician. Physical
examination revealed tenderness to percussion over the
T5 spinous process.  Erythrocyte sedimentation rate and
white cell count were normal. Magnetic resonance imaging
(MRI) of the thoracic spine was obtained (Fig 2).  What is
the differential diagnosis?

DISCUSSION

X-rays of the thoracic spine reveal collapse of the T5
vertebra (Fig. 1).  MRI of the thoracic spine shows collapse
of the T5 vertebral body with abnormal signal intensity
on both the T1 and T2 weighted images.  There is no spinal
canal encroachment, cord compression or paraspinal soft
tissue mass.  The disk spaces appear normal (Fig. 2).

Compression fractures occur commonly in the elderly
population.  It has been estimated that 44% of women
over the age of 70 have compression fractures (1).  The

highest frequency of spinal compression fractures occurs
at the thoracolumbar junction (2).  The presence of
compression fractures in young persons and/or in areas
other than the thoracolumbar junction should raise a
suspicion of trauma, osteomyelitis or an infiltrative
neoplasm causing a pathologic fracture (3).

Traumatic compression fracture of the spine in a young
individual is usually associated with a vertical fall resulting
in axial compressive forces along the spine.  The most
common area of involvement is at the thoracolumbar
junction.  Imaging would reveal the compressed vertebral
body along with a potential evidence of paraspinal
hematoma, displaced bony fragments and kyphotic
deformity of the spine.  Our patient does not give any
history of trauma.

Infection is a diagnostic possibility, although history and
examination do not support this diagnosis. Infections of
the spine are usually associated with intense throbbing
pain, severe paraspinal muscle spasm, constitutional
symptoms and an elevated erythrocyte sedimentation rate
and white cell count.  Infection of the spine typically occurs
via hematogenous spread to adjacent vertebral bodies in
accordance with the blood supply of the vertebrae, where
each segmental artery supplies two adjacent vertebrae.  The
avascular intervertebral disc is subsequently infected by
direct extension from the adjacent vertebrae.  MRI can
demonstrate abnormalities earlier than CT or radiography
(4, 5).  T1 weighted images demonstrate decreased signal
in the vertebral bodies and involved disc and T2 weighted
images reveal increased signal intensity due to increased
water content.  There is loss of disk height and varying
degrees of bony destruction with absent or poorly
demarcated cortical margins.  Post-gadolinium images are
helpful in differentiating an active acute inflammatory
process from a chronic fluid collection. Infections of the
spine are associated with epidural and/or paraspinal
abscess.

Tuberculosis most often involves the thoracic vertebrae;
however it has an insidious onset with symptoms
progressing over months to years.  There is widespread
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Fig.1.  Lateral radiograph of the thoracic spine
demonstrating collapse of T5 vertebral body

Fig. 2a. Sagittal T1-weighted spin echo (SE) and Fig. 2b. T2-weighted SE MR images of the thoracic
spine showing loss of height of the T5 vertebral body which shows low to intermediate signal intensity
on T1-weighted images and intermediate to high signal intensity on T2-weighted images. There is no
retropulsed bony fragment, paraspinal mass or cord compression.

2a 2b

destruction of vertebral bodies with relative preservation
of disk spaces.  The anterior portion of the vertebral body
is usually affected resulting in anterior compression and a
kyphotic gibbous deformity.  Skip lesions are present as
infection spreads beneath the anterior longitudinal
ligament to non-adjacent vertebrae.  Psoas abscess is
commonly associated with tuberculous osteomyelitis of
the spine.

One should consider malignancy in the differential
diagnosis of thoracic compression fracture.  Malignant
neoplasms include primary bone tumors, hematologic
malignancy and more commonly metastatic disease.
Malignancy can produce several patterns on MRI
depending on the underlying malignancy.  Lytic or
destructive lesions such as multiple myeloma produce low
signal intensity on T1 and high signal intensity on T2
weighted sequences.  Blastic or sclerotic lesions such as
metastatic prostatic carcinoma show low signal intensity
on both T1 and T2 weighted sequences.  Infiltrative
marrow processes such as leukemia and lymphoma
produce homogeneous decreased signal intensity on T1
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and increased signal on T2 weighted sequences.  MRI
imaging sequences that are useful for identifying
malignancy include short T1 inversion recovery sequences
(STIR) and fat suppression images (6).  Contrast enhanced
MR is useful for evaluation of leptomeningeal spread of
malignancy and extension of tumor into the paraspinal soft
tissues.  Multiple foci of disease, destruction of bony cortex
and pedicle involvement is common and suggests a
diagnosis of metastatic disease.

The most common non-malignant tumors of the spine
include hemangiomas, osteoid osteoma and histiocytosis.
Hemangiomas have a prevalence of 11% and are usually
asymptomatic (7, 8).  They appear as well circumscribed
areas of high signal intensity on T1 due to their adipose
content and on T2 due to their angiomatous component.

Osteoid osteomas are most commonly found in males
between 5 and 20 years of age and commonly arise in the
tubular bones such as tibia and femur.  Ten percent of
osteoid osteoma originate in the spine (9).  They are usually
present in the lumbar spine, affecting the posterior
elements (10, 11).  Involvement of the vertebral body is
rare (9) and compression fractures of the vertebral body
have not been reported.  Osteoid osteoma demonstrates
low signal intensity on T1 and high signal intensity on T2
weighted images, due to reactive edema around the tumor
nidus (12-14).  Radiography shows surrounding sclerosis.
When the nidus is larger than 1.5 cm, it is classified as a
giant osteoid osteoma.

Langerhans’ cell histiocytosis (LCH) encompasses a
spectrum of conditions characterized pathologically by the
invasion of various tissues by a pleomorphic infiltrate
containing Langerhans’ cells, which are normally found
only in the skin and draining lymph nodes (15).  The
commonest form of the disease is restricted to the skeletal
system (a condition previously termed eosinophilic
granuloma of bone or histiocytosis X).  The spine is
involved in approximately one quarter of patients with
eosinophilic granuloma (16).  In the spine, LCH most
commonly affects the thoracic vertebrae, followed by the
lumbar and cervical regions.  The classical appearance of
“vertebra plana” on plain films is present in approximately
15% of patients (17).  A characteristic feature of vertebral
involvement is the lack of involvement of the endplates.
For this reason, the vertebrae typically regain some height
once the disease becomes inactive (18).  Unlike metastatic
disease the posterior elements are less often involved (19).
The vertebral body may collapse either symmetrically or
asymmetrically. An associated paravertebral soft tissue

mass is uncommon (17), although it has been reported (20,
21). MRI shows non-specific features including vertebral
collapse and reduced marrow signal intensity on T1-
weighted sequences with increased signal intensity on
T2-weighted sequences (22-25). Kaplan et al (22), in a
study involving two patients, correlated the MRI changes
on T1 and T2 weighted images with histological findings.
They noted that levels with reduced signal intensity on
T1-weighted sequences and increased signal on T2-
weighted sequences revealed typical histological features
of LCH on biopsy, while lesions with increased signal
intensity on T1-weighted sequences with normal marrow
signal on T2-weighted sequences showed evidence of a
non-specific healing response in the marrow spaces and
trabeculae.  They propose that MRI is useful not only in
assessing associated reactive bone marrow and soft tissue
changes, but also in assessing the activity of the vertebral
body lesion, and therefore providing a guide to the optimal
biopsy site.

The natural history of LCH in the spine is one of partial
restoration of vertebral height following either spontaneous
resolution of the disease or various treatments.  Yeom et
al (18) reviewed clinical and radiologic data of 38 lesions
in 23 children with an average follow-up of 5.4 years and
found satisfactory restoration of height in all except five
vertebrae.  This was not influenced by the treatment
patients received, regardless of whether this was
radiotherapy, chemotherapy or corticosteroids.  Partial
reconstitution of vertebral body height was also shown in
15 of 20 vertebral lesions in the study by Sartoris and
Parker (16).  The rate of healing was again unaffected by
the mode of therapy but was related to the age of the
patient, with the rate of healing being inversely
proportional to the patient’s age at presentation.  Up to
85% of normal height can be achieved in some cases.
Healing with fusion across the disc space is also a common
feature.  Some vertebrae show a “bone within a bone”
appearance as they heal (3).

In our patient, the biopsy of the T5 vertebral body revealed
the diagnosis of Langerhan’s cell histiocytosis.  The patient
subsequently underwent a course of radiation therapy to
the T5 vertebrae site.

In conclusion, this patient presented with a collapsed T5
vertebral body without constitutional symptoms and
normal erythrocyte sedimentation rate and total white cell
count. MRI showed low signal intensity on T1-weighted
images and high signal intensity on T2-weighted images,
with absence of paraspinal mass, retropulsed bony
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fragment, or cord compression.  These features are
characteristic of Langerhan’s cell histiocytosis, but the
definitive diagnosis is established by biopsy.
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