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Differential Diagnosis of Metastatic Bone Disease and Benign Bone Disease

on Spine SPECT in Patients with Low Back Pain

Seung-hun Lee?, M.D., Yun-young Choil, M.D., Sukshin Cho', M.D.
Department of Nuclear Medicine' and Diagnostic Radiologyz,

College of Medicine, Hanyang University, Seoul, Korea

Abstract

Purpose: One or more abnormal vertebrae detected on bone scintigraphy is a common finding in clinical practice,
and it could pose a diagnostic dilemma especially in cancer patients, as either metastasis or benign disease may
cause scintigraphic abnormality. The purpose of this study was to determine whether additional spine SPECT has
a role in differentiating malignant from benign lesions in patients with back pain. Materials and Methods: We
reviewed spine SPECT studies obtained over a three-year period in 108 patients. Among them, forty-five patients
with abnormal SPECT and clinically followed records were evaluated (20 cancer patients were included). Uptake
patterns were classified as follows: 1. Body: diffusely increased uptake, linear increased uptake of end plate,
segmental increased uptake, and cold defect, 2. Posterior element: posterior to body (pedicle), posterior to
intervertebral disc space (facet joint), and spinous process. Lesions were correfated with radiological findings and
with final diagnosis. Results: Sixty-nine bone lesions were detected on SPECT images, including 18 metastases,
28 degenerative diseases and 21 compression fractures. Cold defect (6) and segmental increased uptake (5) were
dominant findings in metastasis: linear increased uptake (12), and facet joint uptake (15) were in degenerative
change: and diffuse increased uptake (9), and linear increased uptake (9) were in compression fracture.
Conclusion: Cold defect and segmental increased uptake of body were characteristic findings of metastasis, but
care should be taken because compression fracture also shows segmental increased uptake in some cases.
Degenerative disease was easily diagnosed because of the typical finding of linear increased uptake of end plate
and facet joint. Therefore, additional bone SPECT after planar bone scan would be helpful for differentiating
metastasis from benign condition in cancer patients. (Korean J Nucl Med 2001:35:371-377)
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Fig. 1. Uptake patterns of vertebral body are classified
as follows: A. Diffusely increased uptake
pattern,  B. Linear increased uptake pattern
along the end plate, C. Cold defect pattern,
and D. Segmental increased uptake pattern.
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Fig. 2. Uptake patterns of posterior element of ver-
tebrae are classified as follows: A. Posterior to
vertebral body (lamina, pars interarticularis,
etc), B. Posterior to intervertebral disc (facet
joint), and C. Spinous process.
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Table 1. Uptake patterns in metastases, degenerative diseases and compression fractures.

Metastases Degenerative Compression

Vertebral body h )
DU 4 0 9
LIU 0 12 5
CD 6 2
SiJ 5 0 0
Posterior element
Posterior to body 2 0 2
(lamina, pedicle)
Posterior to disc 0 15 0
(facet joint)
Spinous process ] 1 3

18 28 21

Degenerative: degenerative diseases, Compression: compression fractures, DU: diffusely increased uptake pattern,

LIU: Linear increased uptake pattern along the end plate,
uptake pattern,

CD: Cold defect pattern, SIU:. Segmental increased
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Fig. 3. A fifty-eight year old male patient with hepatocellular carcinoma was admitted due to back pain during follow
up after transarterial embolizatin and chemainfusion therapy. A. Subtle curvilinear increased uptake is hoted
in the mid portion of L3 with suspicious decreased uptake in left left side of L3 on the planar anterior and
posterior views of bone scan. B. Cold defect in the left side of L3 body with surrounding curvilinear
increased uptake lesion is noted on the coronal and transverse images of L-spine SPECT. C. On the CT,
matched osteolytic lesion with sclerotic rim of L3 is noted. D. Followed anterior and posterior images of
planar bone scan after 2months show more clearly visualized focal defect in the left side of L3.

Fig. 4. A sixty-three year old female patient was admitted due to low back pain after fall down. A. There is focal
transverse increased uptake in the L2 level on the anterior and posterior images of planar bone scan.” The
lesion is considered to be located posterior element or far posterior portion of body because more intense
activity is noted on the posterior view. B. There is cold defect in the anterior portion of L2 body, and
intense increased uptake is seen in the remainder portion of the body on the sagittal and transverse images
of SPECT. C. Burst fracture of L2 body is noted and fractured segment in anterior portion of L2 body on
CT is matched with cold defect on SPECT image.
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