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Patient Presentation

• 29-year-old male with no significant PMH

• Gradually worsening left knee pain in different areas for the last 4–5 months

• Unable to fully flex the knee; extension is normal

• Denies weakness, paresthesias, trauma, or prior knee pathology

• Physical exam: 

• MSK:
• Knees atraumatic without deformity, swelling, atrophy, or tenderness to palpation 

• Able to ambulate without difficulty. No limp, locking, or joint instability 

• Negative patellar grind, anterior/posterior drawer, valgus/varus stress, McMurray, and ballottement tests



Pertinent Labs

• No pertinent labs



What Imaging Should We Order?



Select the applicable ACR Appropriateness Criteria

This imaging 
modality was 
ordered by the 
family medicine 
physician



Left knee radiograph 
(unlabeled)



Left knee radiograph 
(labeled)

A large exophytic 

lobulated osseous 

mass along the 

posterior aspect of 

the distal femur



(Again) Select the applicable ACR 
Appropriateness Criteria

Based on the 
Xray findings, 
Both CT and 
MRI were 
ordered by the 
family medicine 
physician



Left knee and thigh CT w/o contrast: soft tissue window 
(unlabeled)

Coronal Axial



Left knee and thigh CT w/o contrast: bone 
window (unlabeled)

Coronal Axial



Left thigh MRI w/ and w/o contrast (unlabeled)

T1 axial pre-contrastSagittal proton density (PD)



Left thigh MRI w/ and w/o contrast 
(unlabeled)

Coronal STIR T1 coronal post-contrast



Left knee and thigh CT w/o contrast: soft tissue window 
(labeled)

Coronal Axial

Soft tissue 

window CT 

shows a 6-7 cm 

partially ossified 

exophytic 
juxtacortical 

mass arising 

from the 

posteromedial 

distal femur



Left knee and thigh CT w/o contrast: bone 
window (labeled)

Coronal Axial

Bone window CT 

shows a partially 

ossified lobulated 

juxtacortical mass 

with broad cortical 
attachment



Left thigh MRI w/ and w/o contrast (labeled)

Sagittal proton density (PD) T1 axial pre-contrast

Saggital PD and T1 

axial pre-contrast 

images show a 

lobulated tumor 

along the surface of 
the distal 

posteromedial 

femur with mixed 

signal intensity and 

periosteal 
involvement



Left thigh MRI w/ and w/o contrast (labeled)

Coronal STIR

T1 coronal post-contrast 

with fat sat
STIR shows 

heterogeneous signal 

within the tumor with 

hyperintense non-

mineralized tissue and 
hypointense ossified 

matrix

T1 post-contrast 

shows enhancement 

of the soft tissue 

component of the 

tumor, while the 
densely ossified 

matrix is relatively 

non-enhancing



Final diagnosis:

Parosteal Osteosarcoma



Case Discussion
• Basics of parosteal osteosarcoma1,2,3:

• Definition: Low-grade surface osteosarcoma arising from the outer fibrous layer of periosteum

• Typically affects patients in early adulthood and middle age with highest incidence in the third 
decade of life

• Accounts for approximately 4% of all osteosarcomas 

• Imaging features2,3,4:
• Dense, lobulated, ossified mass attached to the cortex 

• Usually arises from the posterior distal femur (~70% of cases) 

• String sign: thin radiolucent line separating the tumor from the cortex, best appreciated on CT. Seen in ~30% 
of cases

• Exhibits predominantly low signal intensity on T1 and T2 MRI; however, MRI signal can often be 
heterogeneous because tumors contain varying amounts of mineralized bone, cartilage, fibrous stroma, and 
non-mineralized osteoid



Case Discussion (cont)
• Differential Diagnosis3,5:

• Osteochondroma

• Myositis ossificans

• Cortical desmoid

• Periosteal osteosarcoma

• Prognosis6,7:

• Good. Estimated 5-year disease-free survival of 80-95%

• Management1,3,5:

• Biopsy required to confirm the diagnosis

• Standard management is wide surgical excision

• No chemotherapy typically indicated as this is usually a low-grade lesion

• However, dedifferentiation can occur in the tumor. It is important to identify this as it 
indicates a worse prognosis and requires systemic therapy
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