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ABSTRACT
Early detection and histopathological diagnosis of bone lesions with suspected metastasis are crucial for planning treatment of
cancer patients. We present computed tomography (CT) findings of three cases with bone metastases that were diagnosed by
CT-guided biopsy. All three bone lesions were highly suspicious for metastasis on magnetic resonance (MR) and fluoro-deoxy-
glucose-positron-emission-tomography-CT (FDG-PET-CT); although they were not visible on conventional CT. Hence, all the biop-
sies were performed with reference to MR and FDG-PET-CT imaging findings. As a result of histopathological examinations, all
three  lesions  were  diagnosed  as  metastases  of  primary  cancers.  Bone  lesions  with  positive  MR  and  FDG-PET-CT  findings  in
patients with a primary known cancer may be metastasis although they are invisible on conventional CT. These lesions should
be biopsied with reference to MR and PET-CT findings for treatments of cancer patients.
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INTRODUCTION
Bone  is  a  common  site  of  metastasis.1,2  Diagnosis  of  a  newly
detected bone lesion is crucial in treatment planning.3 Although,
computed tomography (CT) has an important role in imaging bone
lesions due to its high resolution, magnetic resonance (MR) and
fluoro-deoxy-glucose (FDG) positron-emission-tomography (PET)
are superior modalities.4-9 For lesions invisible on conventional CT,
PET and MR may be served as a guide to obtain a diagnostic percuta-
neous biopsy. In this study, we aimed to share three cases with
bone metastases diagnosed by percutaneous biopsy under CT-gui-
dance with reference to PET-CT and MR findings since they were
invisible on conventional CT.

CASE 1:
A  57-year  male  patient,  with  a  history  of  left  toe  malignant
melanoma diagnosed 10 years ago, was admitted to the hospital
with  pelvic  pain.  Since,  abdominopelvic  ultrasound  (US)  and
antero-posterior (AP) and lateral pelvic radiography examinations
were inconclusive, FDG-PET-CT examination was performed to rule
out any involvement of visceral organs and bone marrow by the
tumour. The PET-CT revealed a suspicious bone lesion on the right
iliac wing.
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Figure 1a,b,c: (a): The lesion could not be clearly visualised on conventional
CT. Thus, the percutaneous biopsy was performed with reference to PET-CT
and MR images under CT-guidance. (b). S-100 positivity with immunohisto-
chemical study in malignant melanoma metastasis (S-100 on IHC, ×200). (c).
Malignant melanoma metastasis consists of spindle-shaped pleomorphic
cells adjacent to bone lamellae (HE×200).

Although the lesion was FDG avid, it was invisible on the conven-
tional CT series of PET-CT. Thus, a contrast-enhanced pelvic MR
examination was performed for further evaluation to confirm
presence of a lesion in that location. A bone lesion of 20 mm was
detected on the right iliac wing that had a bright enhancement
on contrast-enhanced T1-weighted MR study (Figure 1). Consid-
ering the primary malignant melanoma history of the patient in
the  background,  the  lesion  was  found  highly  suspicious  for
metastasis according to PET-CT and MR findings. The patient
was referred to our interventional radiology outpatient clinic for
a percutaneous bone biopsy with the presumptive diagnosis of
metastasis.

In  interventional  radiology  clinic,  the  patient  was  informed
about the biopsy procedure and biopsy related-complications.
Written  informed  consent  was  obtained.  The  biopsy  was
performed by a radiologist with 6 years of experience in inter-
ventional  radiology.  The  patient  was  positioned  on  the  left
lateral decubitus position in CT (Toshiba, Alexion, Japan and
Siemens, Somatom, Emotion, Germany) table. The most suspi-
cious part on MR and the most FDG avid portion on PET-CT were
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accessed to obtain an adequate sample of tissue for diagnosis.
The lesion could not be clearly visualised on conventional CT.
Thus, the percutaneous biopsy was performed with reference to
PET-CT and MR images under  CT-guidance.  The biopsy was
performed under local anaesthesia and aseptic conditions with
an 11 G 10 cm bone biopsy needle. The lesion was diagnosed as
metastasis of malignant melanoma as a result of histopatholog-
ical examination (Figure 1).

CASE 2:
A 37-year female patient, with a history of left breast conserva-
tive surgery for Luminal A breast cancer two years ago, was
admitted to our hospital with pelvic pain. The patient underwent
FDG-PET-CT scan since she had cancer history. A bone lesion, 4
mm in size, was detected on a PET-CT scan which had high FDG
uptake on the right anterior superior iliac spine. Although, the
lesion was FDG avid, it  was invisible in the conventional CT
series of PET-CT. Thus, the patient had contrast-enhanced MR
for further evaluation to confirm the presence of a lesion in that
location.  The  lesion  that  had  contrast  enhancement  on  T1-
weighted images was obvious on MRI (Figure 2). Although, the
lesion was invisible on the conventional CT series of PET-CT,
considering the primary breast cancer history of the patient in
the background, it was found highly suspicious for metastasis
according to PET-CT and MR imaging findings. The patient was
referred  to  an  interventional  radiology  outpatient  clinic  for
percutaneous bone biopsy with the presumptive diagnosis of
metastasis.

A CT-guided biopsy was performed by the same interventional
radiologist with the same materials and methods.

The most suspicious part on MR and the most FDG-avid portion
on PET-CT was accessed to obtain sufficient tissue sample for
diagnosis  under  CT-guidance.  The  lesion  was  diagnosed  as
metastasis of breast carcinoma on histopathological examina-
tion (Figure 2).

Figure 2 (a, b): (a) Since the lesion could not be clearly visualised on conven-
tional CT image, percutaneous biopsy was performed with reference to MR
image under CT-guidance. (b) The lesion was diagnosed as metastasis of
primary breast cancer on histopathological examination. Breast carcinoma
metastasis is composed of epithelial cell groups adjacent to bone lamellae
(HE ×200).

CASE 3:
A 46-year female, with a history of breast cancer diagnosed 2
years ago, presented with a bone mass on D10th vertebra, inci-
dentally detected on a routine follow-up FDG-PET-CT scan. The
patient did not have any pain or complaint related to this bone
lesion. Although, the lesion was invisible on conventional CT
images, it was found suspicious for metastasis according to PET-
CT findings (Figure 3). Since the treatment procedure would be
changed depending on this bone lesion, she was referred for the

percutaneous  biopsy  to  rule  out  probable  metastasis.  The
patient had the same pre-biopsy preparation procedures as for
cases 1 and 2. A CT-guided biopsy was performed by the same
interventional radiologist.

The most FDG-avid portion on PET-CT was approached to obtain
an adequate tissue sample for diagnosis. The lesion could not be
clearly visualised on conventional CT image and the percuta-
neous biopsy was performed with reference to PET-CT image
under  CT-guidance (Figure  3).  The lesion  was  diagnosed as
metastasis of primary breast cancer on histopathology.

Figure 3 (a, b): (a) Since the lesion could not be clearly visualised on conven-
tional CT image, the percutaneous biopsy was performed with reference to
PET-CT image under CT guidance. (b) The lesion was diagnosed as metas-
tasis of primary breast cancer on histopathology. Breast carcinoma metas-
tasis composed of epithelial cell groups adjacent to bone lamellae can be
seen (HE ×200).

DISCUSSION

Bone is one of the common sites of metastasis and bone metas-
tasis may be encountered in almost all cancers.1,2 Almost 20% of
newly detected bone lesions in patients with known cancer may
not be associated with their primary cancers and almost 3.4% of
these may be new malignant bone tumours rather than metas-
tases.3 Thus, an accurate diagnosis of a newly detected bone
lesion, especially when it is solitary and there is a background
history of cancer, is crucial for further treatment.3

Image-guided percutaneous bone biopsy, as an efficient, safe,
and cheap method, plays an important role in the diagnosis of a
newly detected bone lesion and planning an accurate treat-
ment method.  It  provides a minimally  invasive and a direct
approach to the target lesion, accurate positioning of the needle
into the most suspicious area of the lesion and a high diagnostic
value of sampling compared to open surgical biopsies that may
require wide excisions and bone grafting.10

Despite its high specificity, CT has limited diagnostic capability
in imaging of early deposits of bone metastasis.4 At least 25% of
bone metastases may be invisible on CT, although they are
visible FDG-avid in PET-CT.11 In the early phases of bone metas-
tasis, if the bone cortex is intact and the lesion is small, it may be
invisible on conventional CT, although the lesion is avid on FDG
PET-CT and obviously visible on MR. FDG PET-CT is widely used
in the staging and restaging of cancer patients due to its high
ability to detect early deposits of cancer cells. Although, FDG
PET-CT is very sensitive (>90%) in imaging of bone metastases,
its specificity is not very high. MR has been shown to be the most
sensitive  method  with  almost  100%  sensitivity  and  97%
specificity in imaging of bone lesions.6 Both MR and PET-CT are
superior to CT to detect the early infiltration bone marrow by
metastatic cancer.5-9 In this study, although the solitary new
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bone  lesions  were  visible  in  all  three  cases  on  FDG PET-CT
images and in 2 cases were visible on MR, these lesions could
not be visualised on conventional CT (Figures 1-3). Thus, all
three biopsies were performed according to MR and PET-CT coor-
dinates under CT-guidance in these patients and all had a posi-
tive diagnostic histopathological results.

In conclusion, image-guided biopsy is a useful, reliable, mini-
mally invasive, effective and cheap method for the diagnosis of
metastatic bone lesions with low complication and high diag-
nostic yield rates. Bone lesions with positive MR and FDG PET-CT
findings in patients with a primary known cancer may represent
metastases although the lesions may be invisible on conven-
tional CT images. These lesions should be biopsied with refer-
ence to MR and PET-CT findings so as not to delay the treatment.
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