Solitary Lucent Bone Lesion on CT in Adults

v

History of malignancy with
propensity to bone metastases

Are there any aggressive features?
- Pain attributable to lesion

- Cortical involvement

- Soft tissue extension

- Pathologic fracture

- Aggressive periosteal reaction

| YES
|

Mean density -120 to -30 HU
or visible fat

o

¥

INDETERMINATE
(History of malignancy WITHOUT
ANY aggressive features)

Is it entirely consistent with:
« fibrous dysplasia

* non-ossifying fibroma

» enchondroma

* subchondral cyst

» hemangioma?

.
1=

Bone-RADS 1:

Consider intraosseous lipoma

YES to any

12/2021

» Bone-RADS 4:
Consider metastasis,
myeloma, eosinophilic
granuloma, infection

Bone-RADS 3:

OR
Bone-RADS 2:

Y

Consider bone scan or PET to lock for
additional lesions and MRI for further
characterization

For cortically based lesion is it clearly YES

consistent with:
osteoid osteoma, osteoblastoma,
cortical metastasis

YES

Bone-RADS 1

For medullary-based cystic lesion is

it clearly consistent with:
aneurysmal bone cyst, simple bone

cyst, giant cell tumor, chondroblastoma,

or clear cell chondrosarcoma,
myeloma, metastases

Bone-RADS

1

L

 J

Lesion Definition

Likely benign

Incompletely assessed on imaging

Indeterminate

Suspicious for malignancy or need
for treatment

Bone-RADS 4

Bone-RADS 2 OR 3

Recommendation

Leave alone

Different imaging madality needed

Follow-up imaging: 6, 6 and 12 months

Refer to {orthopedic) oncology and
consider biopsy



Solitary Sclerotic or Mixed Density Bone Lesion on CT in Adults

\J

History of malignancy with
propensity to bone metastases

Are there any aggressive features?
- Pain attributable to lesion
- Cortical involvement

- Soft tissue extension
- Pathologic fracture
- Aggressive periosteal reaction

YES to any

02/2022

Bone-RADS 4:

. Consider metastasis,

m =

Mean density -120 to -30 HU

Bone-RADS 1:

]

or visible fat

YES

Consider intraosseous lipoma hemangioma,
Paget, bone infarct, fibrous dysplasia,
nonossifying fibroma

Bone-RADS 1:

Ground glass?

Cartilage matrix?

YES

Y

4

Consider fibrous dysplasia

Are there any concerning features?
- Endosteal scalloping - Incomplete
- Expansile remodeling mineralization
- Cortical breakthrough - Epiphyseal location
- Periosteal reaction - Axial skeleton

YES

 J

Is it entirely consistent with:

Y

- Soft tissue mass

v

INDETERMINATE
(History of malignancy
WITHOUT ANY
aggressive features)

=

myeloma, chondrosarcoma,
eosinophilic granuloma, or
infection

Bone-RADS 3:

OR

Bone-RADS 2:
Consider bone scan or PET to

look for additional lesions and
MRI for further characterization

Consider: enchondroma
Lesion > 5cm: Bone-RADS 3

Lesion < 5cm: Bone-RADS 1

 J

nonossifying fibroma, enostosis,
sclerosing bone dysplasia

.

Bone-RADS 1

I
m
w

Bone-RADS 3 Bone-RADS

Lesion Definition

Likely benign

Incompletely assessed on imaging

Indeterminate

Suspicious for malignancy or need
for treatment

Bone-RADS 4:
Consider: atypical
cartilaginous lesion, clear
cell chondrosarcoma,
chondroblastoma

Recommendation

Leave alone

Different imaging modality needed

Follow-up imaging: 6, 6 and 12 months

Refer to (orthopedic) oncology and
consider biopsy



(Please see separate chart for Low T1 Solitary Bone Lesion)

High T1 Solitary Bone Lesion on MRI

02/2022

y

T1 signal much higher than skeletal
muscle or adjacent intervertebral disc

l

Similar signal to subcutaneous fat
on all pulse sequences (presence of
intralesional macroscopic fat)?

o

Bone-RADS 1:
Consider: focal fatty marrow,

intraosseous lippma, hemangioma,
L

Paget, bone infarct

Yes

Nane or thin peripheral
enhancement pattern

No

(has nodular andfor

!

T1 signal slightly higher than
skeletal muscle or adjacent
intervertebral disc

l

Is there drop in signal on in- and
out-of-phase chemical shift
imaging?

Are there post
contrast images?

Bone-RADS 1:

Consider: Red marrow

Bone-RADS 2: Consider post-
contrast and or in- and out-of-phase
chemical shift imaging

central enhancement)

Bone-RADS 1:

Consider: intrapsseous ganglion,
subchondral cyst

Bone-RADS 4:

Consider: hemorrhage metastasis,
melanoma metastasis, atypical intraosseous
ganglion/subchondral cyst

High T1 signal is seen in fluid/fluid
level or hemorrhage (treat as High
T2 Lesion)

‘ Bone RADS 2:

v

Proceed to Low T1
—* Solitary Bone Lesion,
High T2

Proceed to “Low T1°

Consider in- and out-of-phase chemical shift imaging
AND/OR
Correlation with radiographs and bone scan

Radiographic correlation, if
available, is recommended for
all incidental lesions

Bone-RADS Lesion Definition Recommendation
1 Likely benign Leave alone
: : Different imaging modality
2 Incompletely assessed on imaging needed
] Follow-up imaging:
3 Indeterminate 6.6 and 12 months
4 Suspicious for malignancy or need | Refer to (orthopedic) ancology
for treatment and consider biopsy




Low T1 Solltary Bone Lesion on MRI (sointense to skeletal muscle or adjacent intervertebral disc)

(Please see separate chart for High T1 Solitary Bone Lesion)

Contains any of these features:

*+ History of malignancy with propensity to bone metastases

+ Pain attributable to lesion

= Cortical involvement

+ Soft tissue extension

« Pathologic fracture

* Surrounding bone marrow edema

+ Solid mass like enhancement

= Lesion in sternum with history of breast cancer
» Elevated prostate-specific antigen

Bone-RADS 4:

Consider:

Intermediate aggressive
appearance: giant cell tumor
of bone, aneurysmal bone
cyst, chondroblastoma,
chondromyxofibroma, osteoid
osteoma, osteoblastoma

Highly aggressive appearance:
osteosarcoma, Ewing sarcoma,
chondrosarcoma, metastases,
myeloma

x|

Is it entirely consistent with?:
enchondroma, geode,
osteochondroma, nonossifying
fibroma, fibrous dysplasia

m @

Bone-RADS 1

S

Bone-RADS 2 or 3

Bone-RADS 2 or 3

Low T2 signal (similar to cortical bane)

v

Contains any of these features:

* Presence of high T2 halo sign
= Solid mass like enhancement
* Lesion in sternum with history of breast cancer
» Elevated prostate-specific antigen

o J

History of malignancy
with propensity to bone
metastases

Bone-RADS

1

02/2022

—

Bone-RADS 4

-1

Bone RADS 1:

Consider: enostosis, sclerasing bone
dysplasia, nonossifying fibroma

Lesion Definition
Likely benign

Incompletely assessed on imaging

Indeterminate

Suspicious for malignancy or need
for treatment

Recommendation

Leave alone

Different imaging modality
needed

Follow-up imaging:
6, 6 and 12 months

Refer to (orthopedic) oncology
and consider biopsy



