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Osteoporotic Vertebral Fractures: SPECT findings

Jun Hyun Baik, MD., Young Ha Park, M.D., Yon Kwon lhn, M.D., Sung Hoon Kim, M.D.,
Yong An Chung, MD, le Ryung Yoo, MD,, Jee Young Kim, M.D.,, Hyun Seok Jung, MD.,
Hyung Seon Sohn, MD., Soo Kyo Chung, MD.

Department of Radiology and Nuclear Medicine, The Catholic University of Korea, Seoul, Korea

Purpose: The purpose of this study was to evaluate the usefulness of single photon emission computed
tomography (SPECT) of bone using Tc-99m MDP in the diagnosis of osteoporotic vertebral fractures. Materials and
Methods: Thirty two patients with osteoporotic vertebral fracture were included in this study {mean age: 678,
male: 5, female: 27). Seventy nine vertebral fractures were detected {38 thoracic/thoracolumbar lesions and 41
lumbar lesions), which were classified by type of deformity (wedge, biconcave or compression). The patterns and
focations of increased uptakes were examined and analyzed. Results: Forty seven wedge fractures, 20 biconcave
fractures and 12 compression fractures were found. Diffuse and asymmetric uptakes were common in fractured
bodies. More than one uptake were examined in 69 posterior elements of fractured vertebrae (87.3%) including 40
of 47 wedge fractures (85.1%), 17 of 20 biconcave fractures (85.0%) and 12 of 12 compression fractures (100%).
Wedge fractures were predominant fracture in thoracic/thoracolumbar spine whereas incidence of biconcave or
compression type was similar to that of wedge fracture in Jumbar spine {p =0.04). Spinous process uptake was
more frequently seen in lumbar lesions than thoracic/thoracolumbar lesions (p=0.009). Facet joint uptake in
biconcave fracture was more common in lumbar spine (92.3%) than thoracic/thoracolumbar spine {57.1%]. Spinous
process uptake in biconcave fracture was also more frequently detected in lumbar spine (p=0.043). Conclusion:
Bone SPECT was useful in the evaluation of osteoporotic vertebral fracture, especially posterior elements of
vertebrae.(Korean J Nucl Med 38(6):522-527, 2004)
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Fig. 1. A 67-year-old man with compression
fracture of the ninth thoracic vertebral body. (A)
Lateral radiogrom of thoracolumbar spine shows
diffuse compression deformity of the ninth thoracic
vertebral body (T9) with diffuse osteoporosis and
thinning of cortical margin (+).  (B) Bone SPECT

portrays diffuse and focal hot uptakes in the ninth
thoracic vertebral body () with increased uptakes
at both pedicles (arrows) and facet joint areas
(arrowheads). Focal, symmetric increased uptoke
is also noted at the first lumbar vertebral body

Sagitta{;

(+x), suggesting old wedge fracture. Spinous
processes (long amows) of the twelfth thoracic
and the first lumbar verfebroe show increased
uptakes. On Sagiftal images, focal hot uptakes
are also seen at posterior elements of the tenth
and the eleventh thoracic vertebros, which are

not associated with vertebral body fracture.

Transverse

Fig. 2. A 59-year-old woman with wedge
fracture at the second lumbar vertebral body.
(A) Lateral radiogram of lumbar spine shows
wedge deformities at the first (xx) and second
() lumbar vertebral bodies and biconcave

deformity af the forth lumbar vertebral body
(»+x), with diffuse osteoporosis and mild facetal

sclerosis.  (B) Bone SPECT shows diffuse
- symmetrical uptake in the second lumbar (x)
vertebral body with increased uptakes at both
it pedicles (arrows) and facet joint areas

(arrowheads). Focal increased uptake is seen at

Coronal

Sagittal

the forth vertebral body. Faint diffuse uptake is
also noted at the first lumbar vertebral body,
suggesting old stabllizing change.

Transverse

Fig. 3. A 62-year-old woman with biconcave
fracture at the third lumbar vertebral body. (A)
Lateral radiogram of Jumbar spine shows
biconcave deformity of the third lumbar
vertebral body (x) with diffuse osteoporosis and
thinning of cortical margin. Anterior wedging

deformity is noted at the twelfth thoracic (x+)
and the second lumbar (xxx) vertebral body.
(B) Bone SPECT shows focal uptake at the
central portion of the third lumbar vertebral
body (x) with increased uptakes af both
pedicles (arrows) and facet joint areas
(arrowheads). Focal, asymmetric uptakes at the

second lumbar vertebral body and the twelfth
thoracic vertebral body are seen. Focal
uptakes at posterior elements of the eleventh
and the twelfth thoracic vertebras are noted

without vertebral fracture.
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Table 1. Uptake Patterns of Vertebral Body in Patients with Osteoporotic Vertebral Fractures

Uptake in vertebral body

Type of fracture

Diffuse Focal Symmetric Asymmetric Total
Wedge 27 (67.4 %) 20 (42.6 %) 13 (27.7 %) 34 (72.3 %) 47
Biconcave 14 (70.0 %) 6 (30.0 %) 4 (20.0 %) 16 (80.0 %) 20
Compression 8 (66.7 %) 4 (33.3 %) 3 (250 %) 9 (75.0 %) 12
Table 2. Type of Veriebral Fractures and Uptakes of Posterior Elements of Vertebras in Patients with Osteoporotic Vertebral Fractures

Posterior element No Total

Type of fracture og’ " o o  uptake ofa
Wedge 30 (63.8 %) 33 (70.2 %) 3 (64 % 7 (149 %) 7 (14.9 %) 47
Biconcave 10 (50.0 %) 16 (80.0%) 3 (150 %) 9 (45.0%) 3 (150 %) 20
Compression 11 (917 %) 9 (750 %) 1 (8.3 %) 5 (417 %) 00 % 12

*: pedicle, !: facet joint, *: pars interarticularis, *: spinous process
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(chi-square test). B3 #3 F-9jo] & A3 htad )
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Table 3. Difference of Fracture Type on Lateral Radiogram between Thoracic/Thoracolumbar Spine and Lumbar Spine (¢ - test)

Type of fracture* Totdl
Wedge Biconcave Compression
Thoracic / thoracolumbar spine 28 (73.7 %) 7 (184 %) 379% 38 (100 %)
Lumber spine 19 (46.3 %) 13 31.7 %) 9(20% 41 (100 %)
=04
Table 4. Difference of Uptake of Spinous Process on Bone SPECT between Thoracic/ Thoracolumbar Spine and Lumbar Spine (x - test)
Uptake* No uptake Total

Thoracic / thoracolumbar spine 5 (13.2 %) 33 (86.8 %) 38 (100 %)
Lumbar spine 16 (39.0 %) 25 (61.0 %) 41 (100 %)

p=0.009

Table 5. Differences of Uptake of Facet Joint and Spinous Process between Thoracic/Thoracolumbar Spine and Lumbar Spine in Patients with Biconcave Vertebral

Fracture (x - test)

Facet joint Spinous process
Uptake' No uptake Total Uptake' No uptake Total
Thoracic / thoracolumbar 4 (571 %) 3 (429 %) 7 (100 %) 1 (4.3 %) 6 (85.7 %) 7 (100 %)
Lumbar 12 (92.3 %) 177 % 13 (100 %) 8 (615 %) 5 (38.5 %) 13 (100 %)
*p=061, "p=0.043
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