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a b s t r a c t 

Cortical desmoid is an uncommon benign bony lesion that can typically be diagnosed 

through conventional radiographic methods. However, here we present an atypical case of 

a 14-year-old male who presented with a history of trauma, and the initial X-ray showed a 

right femur suspicious bony lesion. Still, the subsequent use of CT and MRI confirmed the 

diagnosis of cortical desmoid, so conservative management and follow-up imaging was rec- 

ommended. This case highlights the importance of proper identification of this entity can 

prevent unnecessary biopsy and surgical intervention. 

© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Cortical desmoids are benign, self-limiting conditions often
accidentally discovered on various radiological examinations,
e.g., conventional radiography, CT scan, and MRI. Different
terms can be used to describe this condition, such as cortical
avulsive injuries, Bufkin lesions, periosteal desmoids, or distal
femoral cortical irregularities. Regarded as a “do not touch’’ le-
sion, it’s crucial not to mistake them for an aggressive cortical
or periosteal pathology, such as osteosarcoma [ 1 ]. 

Although this lesion is termed a “cortical desmoid,’’ it does
not accurately reflect the histological nature of true desmoid
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tumors. These lesions are also known in the literature as distal
femoral cortical irregularities [ 1 ]. Histologically, they resem-
ble fibrous cortical defects or non-ossifying fibromas [ 2 ]. Given
their benign, often asymptomatic, and self-limiting nature, in-
vasive diagnostic methods like biopsies are generally discour-
aged. Nonetheless, MRI follow-up may be recommended in
rare instances where symptoms are present [ 2 ]. 

Case presentation 

A 14-year-old male visited the emergency department after
experiencing painful right knee trauma and difficulty flexing
his knee following a stairway fall at school. Examination re-
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Fig. 1 – Right knee x-ray (A) AP (Frontal) view, (B) lateral 
view. The X-ray displays a poorly defined radiolucent zone 
on the distal femur’s medial metaphysis with a thickened 

cortical lining of the medial femoral condyle (white arrow), 
with no adjacent soft tissue mass or aggressive periosteal 
response, indicating a benign condition. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2 – Computed tomography (CT) scan with axial cuts (A 

and B), coronal (C), and sagittal (D) reconstructions in bone 
window through different levels of the cortical lesion. CT 

images reveal a conspicuously irregular sclerotic cortical 
layer near the medial femur condyle (arrowhead), 
specifically at the gastrocnemius muscle (medial head) and 

adductor magnus tendon attachment sites. No soft tissue 
mass or aggressive periosteal reaction indicates a benign 

condition. 

Fig. 3 – 3D reconstructions of the CT images (A) anterior and 

(B) lateral. 3D reconstructions of the CT images showing the 
irregular posteromedial supracondylar cortex. 

 

 

 

 

 

 

 

 

 

vealed tenderness in the right knee, worsening upon stress-
ing the knee. The patient has no significant medical history
or previous surgical intervention history. Initial X-rays did not
show any fractures but did raise suspicion of potential neo-
plastic processes due to observed distal medial femoral dia-
physeal cortical irregularities ( Fig. 1 ). Further evaluations us-
ing CT scan and enhanced MRI were performed, revealing
an irregular cortical sclerotic lining on the distal third of the
femur’s posteromedial aspect, particularly where the medial
gastrocnemius muscle and adductor magnus tendon attach
( Figs. 2 and 3 ). MRI identified slight edema in the cortical ir-
regularity zone and tendon attachment points, with minimal
contrast enhancement seen in these areas ( Figs. 4 and 5 ). The
final diagnosis of medial distal femoral metaphyseal cortical
desmoid was based on imaging findings . Conservative man-
agement and imaging follow-up were recommended. The pa-
tient has 2 visits in the hospital records, one for shoulder pain
after trauma and the other for upper respiratory tract infec-
tion; no complaints regarding the previously diagnosed right
femur cortical desmoid. 

Discussion 

Clinical perspective 

Cortical desmoid cases are usually detected incidentally, with
a few instances that may present with localized pain or dis-
comfort. In scarce situations, the lesion exhibits unusual char-
acteristics or suspicious periosteal reactions on X-ray, prompt-
ing further review with CT or MRI to exclude malignant and
infectious possibilities [ 3 ,4 ]. 

Patients typically don’t show symptoms and are often dis-
covered incidentally. Pain can occur occasionally. These le-
sions are mainly found in adolescents with males affected
more than females [ 1 ,3 ]. 
Cortical desmoids usually appear on the posteromedial as-
pect of the distal femur and may be bilateral in approximately
33% of cases [ 1 ,3 ]. The repetitive stress on the attachment sites
of the gastrocnemius’ medial head, or less frequently, the gas-
trocnemius’ lateral head or adductor magnus, is thought to
contribute to their pathophysiology [ 1–3 ]. 

In rare cases, similar lesions have been reported on the
humerus, either medially at the insertion of the pectoralis ma-
jor or laterally at the insertion of the deltoid muscle [ 3 ]. 

These lesions are benign, and the diagnosis should con-
sider the imaging findings interpreted with the patient’s clini-
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Fig. 4 – RT knee Magnetic resonance imaging (MRI) scan 

with (A) PD axial, (B) coronal T1 Fat Sat, (C) coronal STIR, (D) 
sagittal PD. A slight edema is seen in the cortical 
irregularity area and, to a lesser extent, at the attachment 
sites of the gastrocnemius muscle (medial head) and 

adductor magnus’ tendon (arrow). There is no sign of 
underlying bone marrow edema, lesions, or adjacent soft 
tissue mass. 

Fig. 5 – Post-contrast magnetic resonance imaging (MRI) 
scan (A) axial T1 Fat Sat, (B) coronal T1 Fat Sat, and (C) 
sagittal T1 Fat Sat. Minimal contrast enhancement was 
observed at the gastrocnemius (medial head) and adductor 
magnus tendon attachment sites (arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

cal context to prevent unnecessary diagnostic and therapeutic
measures [ 4 ]. 

Imaging 

Using conventional radiography, an oblique femur view with
external rotation optimally shows the lesion [ 4 ]. Cortical
desmoids look like small, radiolucent, saucer-like lesions or
show cortically rough areas ( Fig 1 A) in their usual location
on the posteromedial cortex of the medial femoral condyle
[ 1 ,3 ]. These lesions often feature cortical erosion or irregular-
ity atop a sclerotic base. When classic symptoms and radio-
graphic signs align with a benign clinical course of the patient,
the diagnosis is straightforward, so further work-ups or biop-
sies can be avoided. In cases where radiographic results aren’t
clear or when lesions appear atypical, CT scans can offer a
more accurate assessment by identifying lytic areas or corti-
cal thickening ( Fig. 2 ) and any slight fragmentation [ 5 ]. CT scan
is useful in ruling out more aggressive neoplastic conditions
[ 3 ,5 ]. 

MRI can identify cortically-based lesions not visible on X-
rays, displaying low to intermediate T1-weighted imaging sig-
nal intensity and intermediate to high T2-weighted signal
intensity. A rim of low signal intensity on T2-weighted im-
ages, presumably indicating sclerosis, is commonly observed
in addition to post-contrast enhancement of the fibrous lesion
( Fig 4 & 5 ) [ 2 ,6 ]. MRI is also instrumental in pinpointing the le-
sion’s exact location at the tendon attachment sites and ruling
out associated soft-tissue masses [ 1 ,3 ,6 ]. 

On 99mTc methylene diphosphonate (99 mTc MDP) bone
scintigraphy, the appearance of cortical desmoid varies with
the lesion’s maturity phase. Lesions in active or healing stages
may show normal or slightly increased uptake in delayed-
phase images due to chronic stress, whereas inactive lesions
typically exhibit no uptake [ 1 ,4 ]. 

FDG-PET scans can detect mild to intense 18F-FDG uptake
even in cases where MDP bone scans yield negative results.
This intense uptake could be mistakenly attributed to bone
metastasis in children with concurrent malignancies, making
it essential to correlate these findings with CT or MRI results
to confirm the lesion’s benign nature [ 4 ]. 

When considering imaging differential diagnoses, options
include: 

- Medial distal femoral metaphyseal cortical desmoid. 
- Fibrous cortical defect (FCD). 
- Non-ossifying fibroma (NOF). 
- Osteosarcoma. 
- Ewing Sarcoma. 

Conclusion 

Cortical desmoids are classic benign, self-limiting “do not
touch’’ lesions; it is crucial not to mistake these for more ag-
gressive cortical or periosteal conditions like osteosarcoma.
Recognizing these lesions as benign can eliminate the need for
unnecessary invasive diagnostic and therapeutic procedures,
as shown in this case study. MRI and CT scans should be re-
served for situations with suspicion of malignancy, atypical
conventional radiography, or when it is necessary to confirm
the benign nature of the lesion for the peace of mind of both
patients and healthcare providers. 
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