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Introduction. A 67-year-old man, monitored since October 2022 for an incidental left proximal
femoral lesion, arrived as a transfer from an outside hospital where he presented with an inability to
walk after feeling a “pop” and was found to have a pathologic left subtrochanteric fracture in
December 2023.

History. The patient is a 67-year-old man with a history of chronic obstructive pulmonary disease,
deep vein thrombosis (DVT), arthritis, Factor V Leiden, left knee replacement, and monostotic fibrous
dysplasia of the left femur. In October 2022, the patient was found to have an incidental left femoral
bone lesion on abdominal computed tomography (CT) during workup for abdominal pain at an
outside facility. In December 2023, the patient sustained a left subtrochanteric femur fracture while
walking during which he felt a “pop” and underwent open biopsy and cephalomedullary nail fixation at
our institution. During the next 1.5 years, imaging revealed progressive disease of his left femur,
resulting in the patient undergoing multiple biopsies and eventually total femur arthroplasty. His
symptoms included pain and swelling of the left knee and hip.

Diagnostic testing. The patient’s initial radiographs from December 2023 demonstrated a lucent
lesion (Figure 1) in the proximal femur with cortical thinning, later progressing to a subtrochanteric
fracture (Figure 2) and cortical destruction with expansion (Figure 3)'2, corresponding with biopsy
proven fibrous dysplasia with secondary cystic changes.
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Figure 1. Initial plain radiograph of left proximal femur. Lucent lesion (white arrow) in the proximal left
femur with cortical thinning.
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Figure 2. Plain radiograph of left proximal femur. Progression to displaced pathologic left
subtrochanteric femur fracture with cortical destruction (white arrow).






Figure 3. Plain radiograph of left proximal femur. The lesion has enlarged with increased periosteal
bone formation and cortical destruction (white arrows). There are new lucent endosteal foci (black
arrows) in the medial mid and distal femoral diaphyseal cortices. Postsurgical changes of
intramedullary nailing with interlocking screw fixation of pathologic fracture of the subtrochanteric left
proximal femur.

In July 2024, a follow-up magnetic resonance imaging (MRI) revealed a multilobulated destructive
mass with hemorrhagic, cystic, and solid extraosseous components (Figure 4).2 The lesion extended
into the femoral neck and proximal diaphysis, with T2-hyperintense cystic regions and internal
septations.3 At this time, repeat biopsies showed a low-grade giant cell rich neoplasm.

Figure 4A-B. MRI STIR WARP axial (a) and coronal (b) images of the left femur. Heterogeneous,
multilobulated soft tissue mass at the fracture site with osseous involvement of the femoral neck,
intertrochanteric region, and proximal diaphysis. Internal low-signal septations (yellow arrow) and T2-
hyperintense cystic components (red arrows) are present, compatible with a giant cell-rich fibro-
osseous neoplasm. New mass consistent with biopsy proven low giant cell rich neoplasm with GNAS
mutation.



One year later, follow-up radiographs revealed an aggressive, permeative, marrow-replacing lesion in
the distal femoral metadiaphysis, confirmed by CT to have cortical destruction and aggressive growth
(Figure 5)*°, consistent with low-grade sarcoma on biopsy.

Figure 5A-C. Plain radiograph (a), coronal CT (b), and axial CT (c) of left distal femur. New lucent,
aggressive marrow-replacing lesion (white arrow) of the distal femoral diametaphysis with cortical
thinning and permeation (black arrow), corresponding with biopsy-proven low-grade osteosarcoma.

The diagnosis of LSMFT for the initial proximal femoral lesion was favored due to its typical location,
mixed fibro-osseous imaging appearance, histologic heterogeneity, and presence of GNAS mutation.
2389 Additionally, the reported malignant transformation rate of liposclerosing myxofibrous tumor
(LSMFT) is approximately 10%—16% compared to the 0.5% risk seen in fibrous dysplasia, favoring
the initial proximal femoral lesion to be LSMFT rather than fibrous dysplasia with subsequent biologic
progression consistent with malignant transformation.>10.11. 1213 A combination of clinical
presentation, imaging features, lesion location, histopathology, and exclusion of mimicking entities,
which is discussed further below, led to the initial diagnosis of LSMFT.

Differential Diagnoses. Fibrous dysplasia, unicameral bone cyst, aneurysmal bone cyst, non-
ossifying fibroma, and intraosseous lipoma are differential diagnoses to consider. Liposclerosing
myxofibrous tumor (LSMFT) contains fibrous dysplasia-like features, making it difficult to distinguish
from fibrous dysplasia.3 Some findings seen in fibrous dysplasia that help to discern these entities
are the decreased sclerosis, increased uptake on bone scintigrams, and low to intermediate signal
intensity on fluid-sensitive MRI sequences.3 Unicameral bone cysts may demonstrate proliferation of
fibrous tissue with reactive bone during healing, which appear similar to LSMFT."” However,
unicameral bone cysts and similarly aneurysmal bone cysts are differentiated by their largely cystic
components compared to the heterogeneous appearing LSMFT on MRI.318: 19 Intraosseous lipoma
may share some features with LSMFT but is differentiated by the identification of fat on CT or MRI.3
Non-ossifying fibroma has a predilection for the distal femur and benign fibrous tissue features,



which distinguishes it from LSMFE | which typically occurs in the proximal femur and has multiple

components on imaging.® In addition, non-ossifying fiboroma and aneurysmal bone cyst typically occur
in the young population.®1°

Treatment and management. Following initial fixation, progressive disease prompted a proximal
femur replacement, which was later converted to a total femur arthroplasty (Figure 6) due to distal
extension and sarcomatous transformation. He was referred to radiation oncology for radiation
therapy, with the first session in August 2024, and the therapy was completed in September 2024.

Figure 6A-B. Plain radiograph of left femur. Postsurgical changes of left femur resection with
megaprosthesis placement and articulating tibial component.

Outcome and follow-up. The patient developed chronic draining sinus, infected prosthesis, and
bilateral upper extremity DVT a few months after total left femur arthroplasty. The patient underwent
explantation of the left femur hardware, debridement, and antibiotic spacer placement and later
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twice daily prior to explantation and postoperatively started on cefepime 2g twice daily transitioning to
Zosyn 4.5g every 6 hours due to pancytopenia for a combined total 7-day course with left knee joint
cultures growing Pseudomonas aeruginosa. After discharge, patient completed a 42-day course of
Zosyn 18g daily continuous infusion and was prescribed apixaban (Eliquis). Looking forward, the
patient continues to follow up with orthopedic oncology and currently walks with a walker while
working on mobility with home exercise with the goal to walk with a cane.

Discussion. Liposclerosing myxofibrous tumor (LSMFT) is a rare fibro-osseous lesion characterized
by myxoid, fibrous, lipomatous, and fibroxanthomatous components, often resembling fibrous
dysplasia.’?>%8 |t predominantly affects the intertrochanteric region of the femur, accounting for 80%—
90% of cases.'?° Etiology remains unclear, with degenerative changes or post-traumatic fibrous
dysplasia suggested, supported by GNAS and TP53 mutations.3°

The risk of malignant transformation in LSMFT is estimated at 10%—16%, though this may be
overestimated due to referral and publication bias;®>'%1" some studies suggest a 0.5% risk, similar to
fibrous dysplasia.'?12:13 Transformation is typically indolent over a prolonged period. Osteosarcoma
is the most common post-transformation histology, though malignant fibrous histiocytoma, malignant
fibroxanthoma, and high-grade spindle cell sarcomas are also reported.%10-13.14

This case shows a possible stepwise progression from LSMFT to giant cell-rich fibro-osseous
neoplasm to low-grade osteosarcoma. Transitional giant cell-rich phases are rarely reported, and,
based on our research, only one similar case exists.?'3'® The one similar case in the literature
describes a patient who had LSMFT in the left femoral neck, with associated pathologic fracture, that
evolved into benign giant cell reactive lesion and then into secondary osteosarcoma involving the
proximal thigh.2 Sampling error or dual primary tumors is unlikely, given repeated histology and
molecular testing.'*'® Needle biopsies have high diagnostic accuracy, with sensitivity up to 100%
and specificity 90% for musculoskeletal malignancies.'®

Histology can lag behind clinical and imaging findings, but relying solely on biopsy can miss
malignant transformation. Aggressive clinical behavior (rapid growth, recurrent lesions,
disproportionate pain) warrants suspicion even with benign histology. Long-term imaging surveillance
and a low threshold for repeat biopsy and molecular profiling are crucial, especially with aggressive
radiographic features like cortical destruction or extraosseous extension.%6:14

Malignant transformation of LSMFT is rare but may follow a stepwise process through intermediate
benign-appearing lesions. Multimodal assessment (radiology, pathology, molecular studies) is
essential to guide timely intervention.>”:'# Radiologists and clinicians should be aware of any
changes in clinical symptoms or imaging findings that warrant suspicion for malignant transformation
and initiation multimodal assessment.
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