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Abstract
Osteosarcoma is the most common primary malignant bone tumor in 

children and adolescents and most frequently arises in metaphysis of the long 
bones, particularly around the knee. Imaging has a central role throughout 
the clinical course, from initial diagnosis and staging to assessment of 
treatment response, surgical planning, and postoperative surveillance. We 
present the case of an 11-year-old girl with distal femoral osteosarcoma 
treated with neoadjuvant chemotherapy, wide surgical resection, and Van Nes 
rotationplasty. Initial radiographs demonstrated an aggressive mixed lytic and 
sclerotic metaphyseal lesion with cortical destruction and aggressive periosteal 
reaction. Magnetic resonance imaging demonstrated extensive intramedullary 
involvement with cortical breakthrough and a large extraosseous soft-tissue 
component, without neurovascular encasement or definite intra-articular 
extension. Whole-body bone scintigraphy and chest imaging demonstrated 
no evidence of additional disease. Following neoadjuvant chemotherapy, 
MRI demonstrated decreased soft-tissue enhancement and increased areas of 
nonenhancing tissue. Histopathologic examination of the resection specimen 
demonstrated greater than 90% tumor necrosis. Van Nes rotationplasty 
was selected as a durable limb-salvage reconstruction, with the primary 
goal of maximizing long-term mobility in this skeletally immature patient. 
Postoperative radiographs demonstrated satisfactory reconstruction and 
progressive osseous consolidation. At more than 5 years of follow-up, 
the patient remains free of local recurrence and distant metastatic disease. 
This case illustrates the complementary contribution of radiography, bone 
scintigraphy, MRI, and postoperative imaging in pediatric distal femoral 
osteosarcoma and demonstrates the role of imaging in following the patient 
from initial diagnosis through long-term surgical reconstruction.
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Introduction
Osteosarcoma is the most common primary malignant bone tumor in 

children and adolescents, with a peak incidence during the adolescent growth 
spurt. The tumor most frequently arises in the metaphysis of long bones, with 
the distal femur representing one of the most common sites of involvement 
[1,2]. Modern treatment combines multiagent chemotherapy with complete 
surgical resection and requires close coordination among oncology, surgery, 
pathology, and radiology [3,4]. Imaging is central to this multidisciplinary 
process. Radiographs provide an initial assessment of bone destruction, osteoid 
matrix, cortical involvement, and periosteal response, whereas MRI is essential 
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for local staging and surgical planning. MRI can define 
the longitudinal intramedullary extent of tumor, cortical 
breakthrough, extraosseous extension, joint involvement, 
and the relationship of the tumor to major neurovascular 
structures [5-8]. Systemic imaging is also required to evaluate 
for pulmonary metastases and additional skeletal disease, 
while careful assessment for skipping lesions is important 
because their presence may alter staging and treatment 
[9,10]. Following neoadjuvant chemotherapy, imaging may 
provide indirect evidence of treatment response through 
changes in tumor size, signal characteristics, enhancement, 
or diffusion. Nevertheless, histopathologic tumor necrosis 
remains the reference standard for treatment response 
assessment [11,12]. The subsequent surgical reconstruction is 
particularly challenging in skeletally immature patients. Van 
Nes rotationplasty provides a durable limb-salvage option 
in selected patients and allows the ankle to function as a 
mechanical knee following rotation of the distal limb segment 
[13-15]. We describe an 11-year-old girl with distal femoral 
osteosarcoma treated with neoadjuvant chemotherapy, wide 
resection, and Van Nes rotationplasty. The imaging findings 
are presented sequentially, emphasizing the contribution of 
each modality to diagnosis, staging, treatment assessment, 
surgical planning, and postoperative evaluation. The patient 
has remained free of local recurrence and distant disease for 
more than 5 years after treatment.

Case Presentation
An 11-year-old previously healthy girl presented with a 

six-week history of progressive pain and swelling of the distal 
left thigh. There was no reported history of trauma, fever, 
or weight loss. Physical examination demonstrated localized 
tenderness and mild swelling over the distal femur without a 
neurovascular deficit.

Initial anteroposterior and lateral radiographs of the 
left knee demonstrated an aggressive mixed lytic and 
sclerotic lesion centered in the distal femoral metaphysis. 
The lesion had ill-defined margins and associated cortical 
destruction, with an aggressive periosteal reaction and areas 
of mineralization within the adjacent soft tissues. The overall 
appearance was highly suspicious for osteosarcoma.

Whole-body bone scintigraphy demonstrated intense 
radiotracer uptake corresponding to the distal femoral lesion 
without additional suspicious osseous foci. Staging chest 
imaging demonstrated no pulmonary metastatic disease.

 

Figure 1: Initial radiographs. Anteroposterior and lateral 
radiographs demonstrate an aggressive mixed lytic and sclerotic 
lesion centered in the distal femoral metaphysis, with cortical 
destruction, aggressive periosteal reaction, and mineralization 
within the adjacent soft tissues.

 
Figure 2: Whole-body bone scintigraphy. Anterior and posterior 
images demonstrate intense radiotracer accumulation at the distal 
femoral primary lesion without additional suspicious osseous foci.

MRI was subsequently performed for local staging. The 
lesion replaced the marrow of the distal femoral metaphysis 
and extended into the adjacent diaphysis. It demonstrated 
low-to-intermediate signal intensity on T1-weighted images 
and increased signal intensity on fluid-sensitive sequences. 
Cortical breakthrough was associated with a substantial 
extraosseous soft-tissue component. Despite the extensive 
local disease, the neurovascular bundle remained separated 
from the tumor without evidence of encasement. There was 
no definite intra-articular extension or additional skip lesion 
identified on the available MRI.

Image-guided core needle biopsy confirmed high-
grade conventional osteoblastic osteosarcoma. The 
patient subsequently underwent neoadjuvant multiagent 
chemotherapy according to the MAP protocol. Following 
chemotherapy, follow-up MRI demonstrated reduction in the 
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extraosseous soft-tissue component, decreased enhancement, 
and increased areas of nonenhancing tissue, findings 
considered compatible with treatment effect. Histopathologic 
examination after resection subsequently demonstrated 
greater than 90% tumor necrosis. Following neoadjuvant 
chemotherapy, the patient underwent wide resection of the 
distal femoral tumor. Given her young age and skeletal 
immaturity, Van Nes rotationplasty was selected as the 
reconstructive procedure. In this case, the primary objective 
was to provide durable functional reconstruction with the 
potential to maximize long-term mobility and independence. 
The distal limb segment was rotated approximately 180 
degrees and reattached so that the ankle could function as a 
mechanical knee.

The reconstruction has remained stable, with osseous 
integration and no reported oncologic evidence of disease 
during long-term follow-up.

Figure 3: Sagittal MRI. Sagittal MR images demonstrate extensive 
marrow replacement involving the distal femoral metaphysis with 
extension into the diaphysis, cortical breakthrough, and a large 
extraosseous soft-tissue component.

Figure 5: Postoperative radiographs following Van Nes 
rotationplasty. Radiographs demonstrate the reconstructed limb 
after wide resection of the distal femoral tumor and rotationplasty, 
with internal fixation and the expected altered anatomy. Serial 
follow-up demonstrated progressive osseous consolidation and 
stable reconstruction.

Figure 4: Axial MRI. Axial MR images demonstrate the extensive 
extraosseous component and heterogeneous tumor signal. The 
neurovascular structures remain separated from the tumor without 
evidence of encasement.

Postoperative Imaging and Long-Term Follow-
up

Immediate postoperative radiographs demonstrated 
the expected reconstructed anatomy following wide tumor 
resection and Van Nes rotationplasty, with internal fixation 
and satisfactory alignment. Subsequent radiographic 
follow-up demonstrated progressive osseous bridging and 
consolidation of the reconstructed segment, with maintained 
alignment and eventual osseous union.

At more than 5 years after treatment, the patient remains 
free of local tumor recurrence and distant metastatic disease. 

Discussion
The diagnosis and management of osteosarcoma require 

integration of clinical, radiographic, nuclear medicine, MRI, 
pathologic, and surgical information. Although the diagnosis 
is established histologically, imaging determines the extent 
of disease and provides much of the anatomic information 
required for treatment planning. This case illustrates this 
process particularly well because the imaging findings 
can be followed from the initial aggressive lesion through 
local staging, treatment assessment, and postoperative 
reconstruction. The initial radiographs demonstrated several 
characteristic features of an aggressive osteogenic tumor, 
including mixed lytic and sclerotic components, cortical 
destruction, aggressive periosteal reaction, and soft-tissue 
mineralization. These findings appropriately prompted MRI 
for detailed local staging. Classic radiographic descriptions 
remain important because the pattern of bone destruction 
and osteoid matrix often establishes the initial diagnostic 
direction and helps distinguish osteosarcoma from other 
aggressive pediatric bone lesions [5]. MRI is particularly 
important because the apparent extent of osteosarcoma on 
radiographs does not necessarily reflect its full intramedullary 
or extraosseous extent. MRI provides superior assessment of 
tumor length, cortical penetration, soft-tissue extension, joint 
involvement, and the relationship to neurovascular structures 
[6-8]. In the present case, MRI demonstrated extensive local 
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disease but preserved a plane between the tumor and the 
neurovascular bundle. This finding was directly relevant to 
surgical planning because successful limb salvage required 
complete tumor resection while maintaining an adequate 
margin around critical structures.

The absence of additional disease on staging evaluation 
was also relevant to the treatment strategy. Pulmonary 
metastases represent the most common site of distant spread 
at presentation, while skip lesions may occur within the same 
bone or an adjacent bone [9,10]. In this patient, whole-body 
bone scintigraphy showed no additional suspicious skeletal 
focus, and chest imaging showed no pulmonary metastases. 
MRI likewise did not demonstrate a skip lesion. Together, 
these findings supported a localized presentation amenable 
to multimodality treatment. The assessment of chemotherapy 
response represents another important role for imaging. In 
this case, the post-treatment MRI demonstrated decreased 
soft-tissue extension and enhancement with increasing areas 
of nonenhancing tissue. Such findings are compatible with 
treatment effect and are consistent with prior studies showing 
that MRI-derived changes can correlate with histologic 
response [11,12].  Nevertheless, imaging should not be 
interpreted as a replacement for histopathologic assessment. 
Histologic necrosis remains an important measure of 
response in osteosarcoma, and greater than 90% necrosis is 
generally considered a favorable histologic response [11,13].  
In this patient, the resection specimen demonstrated greater 
than 90% tumor necrosis, providing pathologic confirmation 
of a substantial response to neoadjuvant chemotherapy. The 
choice of reconstruction represents an important feature of 
the case. Van Nes rotationplasty has a long history in the 
treatment of malignant tumors around the knee and remains a 
reconstructive option for selected skeletally immature patients 
[14-16]. The procedure converts the ankle into a functional 
knee by rotating the distal limb segment and attaching it to 
the remaining proximal femur or tibia after tumor resection. 
Although the resulting anatomy is unconventional, the 
reconstruction can provide a stable and durable limb with 
active control of the prosthetic knee.

In this patient, the principal consideration in selecting 
rotationplasty was the goal of maximizing long-term 
mobility. At 11 years of age, she had substantial remaining 
skeletal growth. A durable biologic reconstruction offered 
the potential for long-term function without dependence on 
repeated lengthening or revision of a growing endoprosthetic 
reconstruction. Long-term series of skeletally immature 
patients have demonstrated durable reconstructions and 
favorable functional outcomes, while gait studies have shown 
that patients can develop effective control of the reconstructed 
limb [17,18]. More recent studies have continued to 
document long-term functional and quality-of-life outcomes 
after rotationplasty [19,20]. The postoperative radiographs 
in this case are also important because the altered anatomy 

can initially be unfamiliar to radiologists. Recognition of the 
expected configuration is necessary to distinguish normal 
postoperative findings from complications. The immediate 
postoperative examination establishes the reconstructed 
anatomy and hardware position, while subsequent studies 
document osseous bridging, consolidation, and maintenance 
of alignment. In this patient, the long-term radiographic 
evolution was favorable, with progressive osseous union 
and stable reconstruction. The more than 5-year disease-
free follow-up adds an important dimension to the case. The 
value of rotationplasty in pediatric sarcoma is not limited 
to limb preservation at the time of surgery; its rationale is 
to provide durable function over many years of expected 
activity and growth. The patient's absence of local recurrence 
or distant disease during prolonged follow-up, together with 
stable osseous reconstruction, illustrates the potential for an 
integrated oncologic and functional outcome.

From a radiologic perspective, the case emphasizes that 
imaging contributes throughout the entire treatment pathway 
rather than at a single diagnostic time point. Radiographs 
suggest the diagnosis, MRI establishes local extent and 
surgical relationships, systemic imaging evaluates metastatic 
disease, post-treatment MRI provides evidence of treatment 
effect, and serial radiographs document the evolution of the 
reconstruction. The complementary information provided by 
these modalities is particularly valuable when complex limb-
salvage surgery is considered.

Conclusion
This case demonstrates the complementary role of 

multimodality imaging in the management of distal femoral 
osteosarcoma in a skeletally immature patient. Radiographs 
established the aggressive nature of the primary lesion, 
MRI defined its local extent and relationship to critical 
structures, bone scintigraphy and chest imaging supported 
the assessment of localized disease, and post-treatment 
MRI demonstrated changes compatible with chemotherapy 
response. Histopathologic examination confirmed greater 
than 90% tumor necrosis. The case also illustrates the 
radiologic evolution of Van Nes rotationplasty, from the 
immediate postoperative configuration through progressive 
osseous consolidation and long-term stable reconstruction. 
In this young patient, rotationplasty was selected primarily 
to provide a durable functional reconstruction and maximize 
long-term mobility. More than 5 years after treatment, the 
patient remains free of local recurrence and distant metastatic 
disease, with maintained osseous union. Sequential 
imaging therefore provides a visual and clinically relevant 
demonstration of the patient's course from diagnosis through 
long-term oncologic and reconstructive follow-up.
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