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Role of Bone Scan in Rheumatic Diseases

Yun-Young Choi, M.D.
Department of Nuclear Medicine, Hanyang University College of Medicine, Seoul, Korea

Abstract

Rheumatic diseases can be categorized by pathology into several specific types of musculoskeletal
problems, including synovitis (e.g. rheumatoid arthritis), enthesopathy (e.g. ankylosing spondylitis) and
cartilage degeneration (e.g. osteoarthritis). Skeletal radiographs have contributed to the diagnosis of these
articular diseases, and some disease entities need typical radiographic changes as a factor of the diagnostic
criteria. However, they sometimes show normal radiographic findings in the early stage of disease, when
there is demineralization of less than 30-50 %. Bone scans have also been used in arthritis, but not widely
because the findings are nonspecific and it is thought that bone scans do not add significant information
to routine radiography. Bone scans do however play a different role than simple radiography, and it is a
complementary imaging method in the course of management of arthritis. The image quality of bone scans
can be improved by obtaining regional views and images under a pin-hole collimator, and through a variety
of scintigraphic technigues including the three phase bone scan and bone SPECT. Therefore, bone scans
could improve the diagnostic value, and answer multiple clinical questions, based on the pathophysiology
of various forms of arthritis. '

Key Words : Tc-99m MDP, bone scan, bone SPECT, rheumatic diseases, synovitis, enthesopathy,
osteoarthritis
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Fig. 1. Pathologic overview of abnormalities of synovial
joint in rheumatoid arthritis.

A. Normal synovial joint is noted. B. There is
synovial  proliferation, soft tissue edema and
osteoporosis. C. Inflamed synovial tissue of pannus
has extended across the cartilage surface. D. There
is more extensive pannus and small 0Sseous erosion
at bare area. E. There are large marginal erosions
and central erosions. F. Fibrous ankylosis of joint is
noted.
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Fig. 2. Early detection of rheumatoid arthritis on three
phase bone scan in a patient with negative
X-ray finding. There is increased blood pool
activity(black ~ arrow  heads) and  bone
uptakelopen arrow heads) in both wrists, 2nd
MCP joint of right hand and 2nd PIP joint of left
hand (A, B &C). There is no definite evidence of
arthritis on plain film of both hands (D).
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Fig. 5. Sacral insufficiency fracture. There is H-shaped
increased uptake in sacrumiarrows), suggesting
typical Honda sign in an insufficiency fracture
(A). There is no definite fracture line on planar
X-ray fim (B).

Fig. 6. Insufficiency fractures of pubic bone. Focal
increased uptake is noted in left pubic
body(large arrow) and right superior pubic
ramus(small  arrow), typical locations  of
insufficiency fracture of pubic bone (A). There
is a sclerotic line in lower portion of pubic
body-inferior ramus junction(large white arrow)
and right superior pubic ramusismall white
arrow) (B).
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Fig. 7. Prediction of early closure of epiphyseal plate in
chronic arthritis of a 14 years old patient. The
epiphyseal plate activity is asymmetrically
decreased in the left femoral head(arrow heads)
on regional view (A), and it is more clearly
visualized on image aquired using pin-hole
collimator (B). There is complete disappearance
of epiphseal plate activity in left proximal femur,
comparing normally preserved activity in right
femoral head on regional view of bone scan
aquired 4years later(C). Smaller femoral head
and pelvic tilting to the left side suggest early
closure and shortening of left lower extremity (D).
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Fig. 8. Bone scan shows disease activity in plantar fascitis.
There is focal increased blood pool activitylarrow
heads) on plantar aspect of right calcaneus (upper
row, A and increased bone uptake in medial
tuberclelarrows) of calcaneus (ower row, Al
There area calcaneal spur changes(white arrows)
in plantar aspect of both fest (B).



Fig. 9. Achilles tendonitis. Focal increased blood pool
activity(arrow heads) and bone uptake(arrows)
on posterosuperior portion of calcaneus
bilaterally (A & B). There is suspicious
sclerosisiwhite arrow heads) in matched area
on plain fim (C).
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Fig. 10. Patellar tendonitis. There is focal increased
blood pool activity(small arrow head) in
anterior tuberosity of left proximal tibia (A)
and matched focal intensely increased bone
uptake (large arrow head)(B). There is
somewhat thickened patellar tendon(white
arrow haeds) on plain lateral view of left
knee (C).
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Fig. 11. Correct localization of bony lesions using
bone SPECT. There are multifocal
increased uptake lesions on posterior view
of planar bone scan (A). The lesions were
located mainly in the bilateral facet joints
and spinous processestarrows) of T-L
spine on transverse and sagittal SPECT
images (B & C)
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Fig. 12. Typical distribution of focal uptake lesions in
degenerative change of both hands, mainly
involving DIP jointstarrow heads) of both
hands and 1st CMC joint(arrow) of left wrist.
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