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Systematic approach of Bone tumors:
Teaching Points

* A systematic approach improves accuracy in diagnosing bone tumors and guides clinical management.

* Age and location along with imaging features such as margins, matrix, periosteal reaction, and soft-tissue extension are key
to narrowing the differential diagnosis.

* A structured checklist ensures consistent evaluation and reporting by Bone-RADS scoring system (Figure.8).

* Includes original illustrations to clarify and highlight the key radiologic features of common bone tumors.
 Sample case demonstrates lesion evaluation checklist.

Background

Bone tumors represent a heterogeneous group of lesions, ranging from incidental benign findings to aggressive malignancies.
Accurate diagnosis requires a structured approach to improve precision, support communication, and guide management.
Evaluation begins with patient age (Figure.1) and lesion location, both within the bone (epiphyseal, metaphyseal, diaphyseal;
central, eccentric, cortical or juxtacortical) (Figure.2) and skeletal (axial vs. appendicular) (Figure.3). Lesion analysis includes
density (Figure.4), matrix mineralization, number of lesions, and aggressiveness indicators.

Signs of aggressiveness include:

Margins (Figure.5) : Permeative or moth-eaten patterns per Lodwick classification [2] suggest malignancy.

Periosteal reaction (Figure.6) : lamellated, perpendicular, Codman triangle, or sunburst types imply rapid growth.

Endosteal scalloping and cortical destruction (Figure.8) indicate slow vs. aggressive expansion.

Pathologic fracture and soft-tissue mass suggest high-grade lesions.

A known primary malignancy raises concern for metastases.
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Structured Report and Management (ACR Bone-RADS™ v2023)

1A =1
. IB=3 0 :
Margins =5 : «  Further workup is necessary
= Incompletely Characterized . . A : : : :
NA-C = 7 « Additional radiographic views or cross-sectional imaging for further evaluation
i Point Total = N/A
Periosteal it 5 . ) .
reaction Non-agressive = 2 1  |If asymptomatic, consider workup to be complete vs annual surveillance to
Agressive =4 . ensure expected stability
Very Low Risk : : o : : : :
_ * If symptomatic or change in clinical presentation, consider advanced imaging
Mild = 0 Point Total = 1-2 and orthopedic oncology referral for treatment of benign tumor
Endosteal erosion M(I))derat_e 2= L « Short interval (3-6 month) surveillance to ensure stability
eep = 2 « Consider advanced imaging to assess tumor composition and possibly biopsy
Low Risk to confirm benignity if needed
: — 2 « Consider orthopedic oncology referral for surveillance or treatment of benign
Pathological Point Total = 3-4 ) P gy 9
If yes = 2 umor
fracture
3  Orthopedic oncology referral for probable biopsy and treatment planning
Intermediate Risk « Recommend advanced imaging such as CT, MRI, or bone scan for further
Soft tissue mass If yes = 4 Point Total = 5-6 characterization
Know bri * Orthopedic oncology referral for recommended biopsy and treatment planning
primary ] ) Nigi : i i :
cancer If yes = 2 - Advanced imaging for tumor staging including additional sites of disease

ACR Bone-RADS™ score, assessment categories and management. American College of Radiology Committee on Bone-RADS™. Bone-RADS™ v2023 Assessment Categories
and Scoring System. Available at: https://www.acr.org/-/media/ACR/Files/RADS/Bone-RADS/Bone-RADS-v2023-Assessment-Categories-Table- Final.pdf. (Reprinted with permission
from the ACR.)
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https://www.acr.org/-/media/ACR/Files/RADS/Bone-RADS/Bone-RADS-v2023-Assessment-Categories-Table-_Final.pdf

» Sample case

> AP radiograph of a 14 year old boy
with right knee pain.

Checklist

<30

Distal femur
Eccentric

Diaphyseal-metaphyseal

3
o

None

Lodwick IA, Modified
Lodwick-Madewell IA

Single
None

Moderate endosteal
scalloping (>)
Expansile remodeling

None

Z
o

Open growth plates (>)

Total

+0
+0

ACR Bone-RADS™
—— Management

o If asymptomatic, consider workup vs
annual surveillance
1 o If symptomatic or change in clinical
Very Low Risk presentation, consider advanced
imaging and orthopedic oncology
referral

Differential diagnosis

Giant cell tumor
Aneurismal bone cyst
Nonossifying fibroma
Chondromyxoid fibroma
Fibrous dysplasia

Nonossifying fibroma ( NOF )
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