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Seeing the Invisible

The Value of Bone Scan to Distinguish Chondroblastic Osteosarcoma From
Prosthesis Loosening
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Abstract: A 76-year-old woman with uterine cervical cancer 20 years ago
received right total hip replacement 3 months ago for right hip avascular ne-
crosis without specific intraoperative finding. She reported persistent right
hip pain after falling from bed. Pelvic x-ray showed right pubic ramus frac-
ture. To evaluate prosthesis loosening, *™Tc-MDP 3-phase bone scan was
arranged, showing diffusely and heterogeneously increased vascularity and
tracer perfusion over the right hip, with intensely and heterogeneously in-
creased metabolism in the right iliac bone and hip. SPECT/CT showed
nearby swelling of calcified muscles. After debridement and synovectomy,
the pathologic report showed chondroblastic osteosarcoma.
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FIGURE 1. A 76-year-old woman with cervical cancer post radiotherapy 20 years ago received right total hip replacement for
right hip avascular necrosis (A, arrowhead) with no specific intraoperative finding 3 months ago. She complained of right lower
limb pain and swelling 2 months postsurgery and persistent right hip pain after falling from bed. Painful disability and loss of
function were noted over the right hip. Pelvic x-rays revealed right total hip replacement with cup inner migration, right pubic
ramus fracture (B, arrow), and large lateral hip and thigh soft tissue mass.
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FIGURE 2. Three-phase °™Tc-MDP study and whole-body bone scan to evaluate prosthesis loosening showed diffusely and
heterogeneously increased vascularity (green arrow) and perfusion (blue arrow) of tracer over the right hip, with intensely and

heterogeneously increased metabolism (red arrows) in the right iliac bone and hip.
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FIGURE 3. SPECT/CT showed uptake to nearby swollen, calcified muscles (A, B, arrows). Other views showed intensely and
heterogeneously increased uptake in the right iliac bone and hip soft tissue (C, D). After debridement and synovectomy,
massive bleeding necessitated emergent transarterial embolization. The pathology showed chondroblastic osteosarcoma (OS).
Soft tissue component in the image may be the chondroblastic component of the OS. Osteosarcomas, inducing formation of
osteoid or immature bone,’ are the most common malignant bone tumors in children and young adults, constituting ~15% of
all primary bone tumors.? Risk factors associated with their development include fibrous dysplasia, retinoblastoma, Paget
disease, previous exposure to ionizing radiation or alkylating agent, and chronic osteomyelitis.>~” Osteosarcoma principally arises
in the metaphysis of long bones, particularly at the lower femur, upper tibia, and humerus.® Its symptoms and radiographic
features are nonspecific.> Depending on the relative amounts of osteoid, cartilage, or collagen fibers produced, OS histological
types are fibroblastic, chondroblastic, osteoblastic, telangiectasic, and mixed.47.2.10 The World Health Organization
classification defines chondroblastic OS as a histological entity characterized by a predominantly chondroid matrix, with a high
degree of hyaline cartilage, and as intimately associated with the nonchondroid element (osteoid or bone matrix).*"
Chondroblastic OS is a common subtype of OS (11%-50%) with peak diagnosis at approximately 20 years.'*'® Important
prognostic parameters include tumor localization, size, response to chemotherapy, surgical remission, and metastasis.*'*
Chondroblastic OS responds poorly to chemotherapy, with a high incidence of metastasis.'* Limb localization and wide surgical
margins can lower the risk of local recurrence. Primary OS usually occurs in youth 10 to 20 years old, with secondary OS more
common in the elderly.'® Secondary OS is associated with osteofibrous dysplasia, bone infarction, chondrosarcoma, or
osteogenesis imperfecta.'® CT is excellent for diagnosing OS, providing visualization of tumoral calcifications, and detailing the
involvement of cortical bone, soft tissues, and the medullary extension, which is also the added value of SPECT/CT.? Low
99MTc.MDP uptake tends to be associated with good grognosis. Furthermore, fast tumor growth implies neoangiogenesis with
increased perfusion, which may also lead to higher *™Tc-MDP uptake in highly aggressive tumors.'” Increased uptake in the
primary lesion and metastatic foci on °*™Tc-MDP radionuclide scans is consistent with osteoblastic activity within the tumor.'®

144 | www.nuclearmed.com © 2021 The Author(s). Published by Wolters Kluwer Health, Inc.


www.nuclearmed.com

