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ABSTRACT

Background: Fibrous dysplasia is a rare benign bone disorder characterized
by the fibrous tissue containing trabeculae of non-lamellar bone (woven
bone) and occupying normal medullary spaces. The uptake of the radiotracer
in the affected bone is variable, and specificity is too low to diagnose fibrous
dysplasia in the bone scan. Materials and Methods: We are presenting four
cases with monostotic fibrous dysplasia which were detected incidentally on
the routine planar bone scan while being investigated for a metastatic cancer
work-up. During a cancer work-up at our institution, we find lesions of fibrous
dysplasia showing significantly increased uptake on the bone scan which may
mimic metastatic bone lesions. Results: The SPECT/CT increases diagnostic
confidence and improves accuracy and specificity of a planar bone scan.
These cases were all asymptomatic at the one-year follow-up The subsequent
bone scan and radiography studies have revealed no progression of these
bone lesions. Conclusion: The SPECT/CT images increase the diagnostic
accuracy of the bone scan, which may avoid unnecessary surgery or
overtreatment of fibrous dysplasia as bone metastasis. Abbreviation: SPECT/
CT = single photon emission computed tomography/computed tomography.
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INTRODUCTION

Fibrous dysplasia was first described by
Lichtenstein in 1938 as a disorder characterized
by progressive replacement of normal bone
elements by fibrous tissue. Fibrous dysplasia of
bone is a rare benign bone disorder affliction
accounting for 0.8 to 7% of all bone benign
tumors (1-3). It has poliostotic and monostotic
patterns. Monostotic fibrous dysplasia is
frequently asymptomatic and is usually
discovered incidentally by radiologic imaging
performed for other reasons (4). The tumor may

remain undetected throughout the lifetime of
the patient. We believe that a significant portion
of patients with the disease remain undiagnosed.
The radiotracer uptake is variable and specificity
is too low to diagnose fibrous dysplasia with a
bone scan (5. However, fibrous dysplasia in
some cases, shows significant, focally increased
radioactivity on the 2mTc-MDP bone scan, which
can be a difficult differential diagnosis from
bone metastasis. It is a challenge and needs to be
characterized. The main limitation of the planar
bone scan to date has been limited specificity
and lack of anatomical data which leads to
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difficulty of accurate localization of the
abnormal tracer uptake. This has all changed
with the introduction of SPECT/CT. The authors
demonstrate the usefulness of SPECT/CT for the
differentiated diagnosis of fibrous dysplasia
from osseous metastasis in four cases with
known cancer, showing hot spots in the routine
bone scan. These cases illustrate potential
pitfalls of unexpected fibrous dysplasia
misdiagnosed as stage-changing bone
metastases (68). The SPECT/CT reduces the
number of equivocal findings on the planar scan,
increases the diagnostic confidence, and
improves accuracy and specificity.

Case Reports

This study was conducted retrospectively to
analyze the medical records of patients with
SPECT/CT bone scintigraphy in the Department
of Nuclear Medicine, Kaohsiung Medical
University Hospital. The review process was
approved by the Institutional Review Board
KMUHIRB-20180009.

Case 1

A 43 year-old woman newly diagnosed with
left breast cancer, pT1cNOMO, stage 1A. For
evaluation of metastatic bone disease, the whole
body bone scan was performed at three hours
after the injection of 740MBq (20 mCi) ?°mTc
methylene diphosphonate (MDP). No definite
abnormal bone lesion was shown except a hot
spot in the anterior aspect of the right first rib
(figure 1-A). The SPECT/CT study was then
performed while the patient remained on the
scanning bed, and typical radiolucent and
sclerotic change with bone expansion in fibrous
dysplasia over the right first rib was noted on
the reference CT images (figure 1-B). This
finding was not indicated on the first
interpretation of a previous chest plain film,
before the result of the bone scan was noted.
(figure 1-C).

Case 2

A 67 year-old man newly diagnosed with
prostate cancer, adenocarcinoma, Gleason score
3+4=7, pT3a NO, MRI TNMStage: T2aNOMb. The
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planar whole body images showed intense
radiotracer accumulation in the left superior
orbital margin and adjacent left frontal skull
(figure 2-A). A head plain film, CT or MRI of this
patient was not available at that time. The
subsequent SPECT/CT study showed typical
radiolucent areas with various ossification,
cystic formation and bone expansion in fibrous
dysplasia involving the left frontal bone,
adjacent left frontal, ethmoid and sphenoid
sinuses on the reference CT images (figure 2-B).

(A)

Figure 1. (A) The planar bone scan: a hot spot in anterior
aspect of right 1st rib. (B) The SPECT/CT study: typical
radiolucent and sclerotic change with bone expansion in
fibrous dysplasia over right 1st rib was noted on the reference
CT images. (C) This finding was not pointed out on the first
interpretation of a previous chest plain film.

Figure 2. (A) The planar bone scan: intense radiotracer
accumulation in left superior orbital margin and adjacent left
frontal skull. (B) The SPECT/CT study: typical radiolucent areas
with various ossification, cystic formation and bone expansion
involving left frontal bone, adjacent left frontal, ethmoid and
sphenoid sinuses on the reference CT images.
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Case 3

A 62 year-old woman with newly diagnosed
right renal pelvis infiltrating urothelial
carcinoma, high grade, pT4. The planar whole
body bone scan showed focal intense uptake in
the proximal portion of the right humeral shaft
(figure 3-A). The subsequent SPECT/CT study
shows irregular areas with various ossification
and cystic formation in the right proximal
humeral cortex and adjacent marrow space on
the reference CT images (figure 3-B). This
finding was not noted on the first interpretation
of a previous chest plain film before the bone
scan was resulted. (figure 3-C).

Two weeks later, a subsequent imaging
survey was performed including maximum
intensity  projection  18F-fluorodeoxyglucose
positron emission tomography and computed
tomography (18F-FDG PET/CT). No obvious
18F-FDG uptake in this area (figure 3-D) was
demonstrated.
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Figure 3. (A) The planar bone scan: focal intense uptake in
proximal portion of right humeral shaft. (B) The SPECT/CT
study: irregular areas with various ossification and cystic
formation in right proximal humeral cortex and adjacent

marrow space on the reference CT images. (C) This finding was

not pointed out on the first interpretation of a previous chest

plain film. (D) Maximum intensity projection 18F-FDG PET/CT
images: no obvious 18F-FDG uptake in this area.

Case 4

A 63 year-old man with newly diagnosed lung
cancer, adenocarcinoma, T2aN3M1c, stage IVB.
The planar whole body images showed a hot
spot in a lower portion of the right ilium (figure
4-A). The SPECT/CT images showed a typical
appearance with various ossification and cystic
formation in fibrous dysplasia over the right
ilium on the reference CT images (figure 4-B).
This finding was not pointed out on the first
interpretation of previous lumbar spine
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radiography performed 3 years ago from
another hospital (figure 4-C).
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Figure 4. (A) The planar bone scan: a hot spot in lower
portion of right ilium. (B) The SPECT/CT images: various
ossification and cystic formation over right ilium on the
reference CT images. (C) This finding was not pointed out on
the first interpretation of the previous lumbar spine
radiography performed 3 years ago from another hospital.

DISCUSSION

Standard bone scanning has long been
regarded as a sensitive tool for the investigation
of bony metastases. However, the 99mTc-MDP is
not a tumor-specific agent, and primarily, tracer
uptake represents the osteoblastic response
elicited by a skeletal lesion. Further, this
response is nonspecific and can be seen in
several benign bony pathologies, such as trauma,
infection, and both degenerative and benign
bone disease. A variety of conditions may look
similar on the bone scan. Careful interpretation
is needed for a metastatic work up. Other image
modalities or biopsy are usually needed to
differentiate malignant metastasis from a benign
cause. A number of studies have been published
in recent times demonstrating the value of
SPECT/CT in this situation. All have shown that
SPECT/CT dramatically reduces the number of
equivocal/indeterminate bone scans. SPECT/CT
increases the diagnostic accuracy of bone scans
and significantly decreases the likelihood of a
non-diagnostic study requiring further imaging
(8-9).

Fibrous dysplasia, in general, appears as an
area of markedly increased uptake on the bone
scan. The uptake of the radiotracer in the
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affected bones (commonly the craniofacial
bones, scapulae, ribs, pelvic bones, spine and
extremities) usually occurs in an asymmetric
pattern and may be unilateral in the polysostotic
variant ). CT and MRI are good options to
overcome this obstacle easily, by providing
accurate anatomical detail. CT is the best
technique for depicting lesion extent, cortical
boundary and homogeneity of the poorly
mineralized lesion. Well defined margination,
hazy ground-glass opacity and contrast
enhancement are characteristic features of
fibrous dysplasia on CT. MRI is quite sensitive
for detecting fibrous dysplasia and provides
complementary information to CT 9.

These four cases were all asymptomatic and
doing fine at the one-year follow-up. Thus no
tissue biopsy proof was performed because the
following bone scan and radiography revealed
no progression of these bone lesions. SPECT/CT
increases the diagnostic accuracy of bone scan
and the unnecessary surgery or overtreatment
of fibrous dysplasia as bone metastasis can be
avoided (910,

CONCLUSIONS

Although bone scintigraphy has low
specificity for fibrous dysplasia, it has a valuable
role on identifying disease extent at initial
presentation due to its high sensitivity. A
whole-body bone scintigraphy at a single
session and an additional SPECT/CT, which
provides both anatomical and functional data,
will be sufficient to elucidate this issue.

ACKNOWLEDGMENTS

The authors thank S. Sheldon MT (ASCP,
Retired) of Oklahoma University Medical Center
Edmond for fruitful discussions and editorial
assistance. This work was supported by research

758

grants: MOST 108-2221-E-037-003,
NSYSUKMU109-P014, 109CM-KMU-10, KMU-
TC108A04, and the Research Center for
Environmental Medicine, Kaohsiung Medical
University, from The Featured Areas Research
Center Program within the framework of the
Higher Education Sprout Project by the Ministry
of Education (MOE) in Taiwan.

Conflicts of interest: Declared none.

REFERENCES

1. Mlika M, Boudaya S, Chermiti F, Marghli A and Mezni F El
(2015) Costal fibrous dysplasia: A proposal of a managing
diagram based on a review of the literature. Austin J Can-
cer Clin Res 2(7): 1061.

2. Lichtenstein L (1938) Polyostotic fibrous dysplasia. Arch Surg
36: 874-898.

3. Lichtenstein L and Jaffe HL (1942) Fibrous dysplasia of bone.
Arch Pathol 33: 777-816.

4. San H, Okuyucu K, Oner AO, Emer O, Karacalioglu AO
(2018) Sphenoid bone fibrous dysplasia detected inci-
dentally on bone Scintigraphy by the contribution of SPEC-
T/CT hybrid imaging. Mol Imaging Radionucl Ther 27(1): 25
-28.

5. Zhibin Y, Quanyong L, Libo C, Jun Z, Hankui L, Jifang Z,
Ruisen Z (2004) The role of radionuclide bone scintigraphy
in fibrous dysplasia of bone. Clin Nucl Med 29(3): 177-180.

6. Bonekamp D, Jacene H, Bartelt D, Aygun N (2008) Conver-
sion of FDG PET activity of fibrous dysplasia of the skull late
in life mimicking metastatic disease. Clin Nucl Med. 33(12):
909-911.

7. Su MG, Tian R, Fan QP, Tian Y, Li FL, Li L, Kuang AR, Miller
JH (2011) Recognition of fibrous dysplasia of bone mimick-
ing skeletal metastasis on 18F-FDG PET/CT imaging. Skele-
tal Radiol. 40(3): 295-302.

. Agrawal K, Marafi F, Gnanasegaran G, Van der Wall H, Fo-
gelman | (2015) Pitfalls and limitations of radionuclide
planar and hybrid Bone imaging. Semin Nucl Med, 45(3):
347-372.

9. Zhang L, He Q, Li W, Zhang R (2017) The value of *™ Tc-
methylene diphosphonate single photon emission comput-
ed tomography/computed tomography in diagnosis of
fibrous dysplasia. BMC Medical Imaging 17(1): 46.

10. Riaz S, Bashir H, Hassan A, Nawaz MK (2016) Musculoskele-
tal Spect-Ct: A pictorial review. J Ayub Med Coll Abbotta-
bad 28(2): 427-437.

o]

Int. J. Radliat. Res., Vol. 19 No. 3, July 2021


http://dx.doi.org/10.52547/ijrr.19.3.755
https://ijrr.com/article-1-3812-en.html
http://www.tcpdf.org

