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Abstract

Bone scan has been widely employed to detect osteoblastic bone metastasis because of the imaging technique’s
high sensitivity. However, care should be taken to distinguish false positive bone lesions which result from
microcalcification of soft tissue malignancy with real osseous metastasis by correlating other modalities of
fluorodeoxyglucose positron emission tomography/computed tomography (FDG PET/CT). We report, for the first
time, a patient who was initially diagnosed with stage II left breast infiltrating ductal carcinoma and was under clinical
management for 20 years. The patient subsequently presented with thoracic symptoms. Bone scan showed multiple
focal uptakes within bilateral thoracic ribs. FDG PET/CT scans, however, showed numerous metabolically active
bilateral pulmonary nodules with no osseous lesions in ribs. This case demonstrates abnormal findings on bone
scans mimicking metastatic rib lesions from micro-calcified pulmonary metastatic nodules in a patient with breast
cancer. Thus, care should be taken to correlate interpretation of high sensitivity but non-specificity bone imaging with
other modalities such as FDG PET/CT.
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Summary
Tc-99m MDP whole body bone scan is very sensitive and widely

applied for clinical staging, monitoring therapeutic response, and
evaluating malignant tumor recurrence in patients with malignant
cancers, specifically breast cancer in female patients, prostate cancer in
male patients, and other cancers including pulmonary cancers.
However, attention should be paid by clinicians when they dictate
bone imaging given that the various false positive findings may
diminish specificity of the study. We presented a case for the first time
that demonstrates abnormal findings on bone scans mimicking
metastatic rib lesions from micro-calcified pulmonary metastatic
nodules in the patient with breast cancer.

Introduction
In addition to metastasis to regional lymph nodes, lung, liver, and

brain, breast cancer also metastasizes to skeletal structures. Among the
sites of bony metastasis, the thigh, sternum, and spinal vertebral
bodies are very common [1]. Breast carcinoma is initially diagnosed by
mammogram and biopsy. Computerized Tomography (CT) and F18-
fluorodeoxyglucose (FDG) positron emission tomography/computed
tomography (PET/CT) are useful in staging, measuring therapeutic
response and detecting recurrence [1]. Breast cancers at stage III or
stage IV are monitored with technetium-99m methylene diophosphate
(99m Tc MDP) whole body bone scan (bone scan) for osteoblastic
metastatic disease, while breast cancer at stage I and II is seldom
monitored with bone scan because of less opportunity of osseous

metastasis at the early stages [2,3]. Bone scan for osteoblastic
metastatic lesions is highly sensitive but not specific. False positive
findings of bone scan result from microcalcification of soft tissue
cancers, benign bone neoplasm, bone fracture, healing osseous
trauma, and osteomyelitis [4-8]. In this case report, we describe a
patient with a 20 year history of breast cancer who presented with
symptomatic chest signs. Bone scan was performed to evaluate bone
metastasis. Multiple thoracic ribs demonstrated radiotracer uptake on
bone scan. Correlation of FDG PET/CT with bone scan excluded rib
lesions. We learned from this case that abnormalities of non-osseous
malignant lesions on bone scan could mimic metastatic osseous
lesions, thus, physicians should seek to correlate these findings with
other imaging techniques to avoid basing treatment on false positive
findings.

Case Report
A 64-year-old African American female with history of stage II left

breast infiltrating ductal carcinoma, status post radical mastectomy,
axillary lymph node dissection and chemotherapy post 20 years
presented complaining of increasing persistent hoarseness and dry
cough. CT of the chest showed multiple bilateral pulmonary
metastases (Figure 1) with no evidence of osseous lesions.

Fine needle aspiration of the lung mass and mass tissue
histopathology showed moderately differentiated adenocarcinoma.
Immunohistochemical staining revealed that the tumor was negative
for estrogen receptor and progesterone receptor , but positive for high
estrogen responders (HER)2/neu . Screening mammogram showed
indeterminate new nodule in the right breast (data not shown). These
findings are consistent with metastatic breast cancer.
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Figure 1: CT of chest and history of pulmonary nodules. CT of the
chest showed multiple bilateral pulmonary metastases. A to D, axial
views from apex to basal region of the lung. Fine needle aspiration
of the lung nodules showed moderately differentiated
adenocarcinoma on H&E staining (a). Immunohistochemical
staining of the lung nodule biopsies for: (b), estrogen receptor, (c),
progesterone receptor, and (d), positive for high estrogen
responders (HER)2/neu. Original magnification, x400.

Figure 2: Whole body bone scan and FDG PET/CT images. Bone
scan images of 99m Tc MDP demonstrated multiple foci of
increased activity in chest with more prominence on the posterior
view. A, anterior view, and B, posterior view. FDG PET/CT
imaging for restaging demonstrated numerous metabolically active
bilateral lung nodules compatible with extensive lung metastasis.
There was no evidence of osseous liver or lymph node metastasis. a,
b, and c, PET axial views from apex to basal lungs, d, e, and f,
hybrid PET/CT axial views from apex to basal lung, and g,
maximum intensity projection.

The patient underwent bone scan to evaluate osseous metastasis.
Bone scan images acquired 180 minutes after intravenous injection of

1110 MBq of 99m Tc MDP demonstrated multiple foci of increased
activity in chest with more prominence on the posterior view (Figure
2).

Abnormal focal uptake appeared within ribs on bone scan. The
patient underwent FDG PET/CT imaging for restaging. FDG PET/CT
imaging acquired 60 minutes after intravenous injection of 378 MBq
of FDG demonstrated numerous metabolically active bilateral lung
nodules compatible with extensive lung metastasis. There was no
evidence of osseous liver or lymph node metastasis (Figure 2). It was
determined after careful evaluation of both bone scan and PET/CT
imaging, that the foci of uptake were most likely from micro-
calcification of lung metastatic lesions, rather than from rib metastasis.

Discussion
There are many reports demonstrating mimicking bony lesions on

bone scan in patients with infectious and inflammatory diseases, and
cancers including breast cancer [6-9]. But no reports demonstrate
mimicking osseous metastasis in ribs on bone scan in patients with
breast cancer. Breast cancer can metastasize to lymph nodes, bones
including sternum, spine, and thighs, and other organs including
lungs, liver, and brain through lymphatic and/or blood spreading
[1,10]. Early stage of breast carcinoma is usually determined by
mammogram, followed by biopsy and pathological diagnosis. The
staging and restaging of breast cancer is usually made with CT and
FDG PET/CT. Bone scan is the standard method to assess for
metastatic lesions associated with breast cancers. These cancers have
higher incidence of osteoblastic than osteolytic lesions. Suspicious
bone metastasis which has high incidence in patients with stage III and
IV breast cancer is normally monitored by bone scan. Bone scan is
used less frequently in patients with stage I and II breast cancer, given
the occurrence of osseous metastasis at early stages is rare [2,3].

Bone scan is non-specific but highly sensitive in diagnosing osseous
metastasis. Bone scan shows more sensitivity than plain film, an
advantage for whole body imaging. However, bone scan lacks
specificity and mainly detects osteoblastic lesions. False positive
findings can result from calcification of soft tissue of primary and
metastatic malignancy, benign bone neoplasms, bone fracture, healing
trauma, and osteomyelitis. The current case demonstrates multiple
abnormal uptakes in the ribs of a patient with metastatic breast cancer.
In correlation with FDG PET/CT imaging, we excluded osseous rib
metastasis due to no corresponding active osseous lesions on PET/CT
images. Further evaluation of the chest on FDG PET/CT demonstrated
that diffuse pulmonary nodules contributed to mimicking rib lesions
on bone scan. This mimicking rib metastasis from metastatic
pulmonary nodules most likely resulted from microcalcification of the
malignant tissues. This is the first time that metastatic pulmonary
nodules mimicking rib metastatic lesions has been reported in the
literature, although metastatic breast cancer demonstrates osseous
lesions in a wide range of axial and appendicular skeleton, such as in
spine [11], ribs [12], pelvic bone [13], femur [14], skull [15,16], and
sternum [17]. Correlation of FDG PET/CT imaging findings assisted
us in distinguishing these false positive events on bone scan. An
accurate diagnosis enables appropriate therapy and management.
Abnormal findings on body scan in patients with breast cancer or
other cancers may represent infectious and inflammatory diseases,
extra-skeletal muscular ossification and benign osseous tumor
[1-5,18,19]. Correlation with other modalities such as MRI, CT, and
FDG PET/CT provides further information to determine differential
diagnosis and staging and restaging of breast cancer and other
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malignant neoplasms. CT is more sensitive than plain films. But it is
not as sensitive as bone scan for blastic lesions. MRI is nearly as
sensitive as bone scan, with much higher anatomic resolution.
However, MRI has limitations for whole body imaging and is
restricted to regional problem solving. FDG PET/CT is very useful for
identifying osseolytic and bone marrow lesions and is of significance
for baseline disease burden, for therapeutic response, and for
recurrence. A recent study shows the NaF18 PET imaging modality is
of higher resolution than PET. NaF18 PET images have higher
sensitivity than bone scan for identifying osseous metastasis, but this
technique is not available clinically [20].

In this case, the patient demonstrated pure early stage breast cancer
without any metastasis twenty years ago. She was stabilized until two
years ago, at which point she presented with thoracic symptoms. Chest
CT showed diffuse pulmonary nodular lesions with biopsy
confirmation of metastatic breast cancer. To evaluate possible osseous
metastasis, bone scan was performed. FDG PET/CT imaging was then
acquired for restaging and it turned out that the patient showed
extensive lung metastasis with no active osseous metastasis after
careful comparison with abnormal findings on the bone scan. The
findings of focal uptake in the ribs on bone scan was actually from
micro-calcification of pulmonary metastatic lesions. The patient
underwent chemotherapy. Follow up imaging demonstrated stability
of the pulmonary lesions with no other new lesions detected.

Conclusions
In summary, the current case, for the first time, demonstrates

mimicking metastatic rib lesions on bone scan in a patient with
pulmonary metastatic lesions originated from recurrent breast cancer.
Correlating findings of FDG PET/CT imaging with the metabolically
active diffusive metastatic lesions only in the lungs adds important
value to distinguish metastatic lung lesions from an abnormal
appearing rib cage on bone scan.
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