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Abstract
Background  Olfactory neuroblastoma (ONB) is a rare malignancy that develops in the nasal cavity, with appendicular 
skeletal metastases being exceptionally uncommon. We report the case of a middle-aged male with ONB, presenting 
with an unusual biopsy-confirmed solitary metastasis to the left proximal femur.

Case presentation  A 33-year-old male was previously diagnosed with olfactory neuroblastoma in the skull base 
after initial clinical presentation with progressive left-sided nasal obstruction for six months. He was treated with 
neoadjuvant chemotherapy, followed by local control via trans-sphenoidal resection in addition to postoperative 
radiotherapy and adjuvant chemotherapy. Two years later, the patient began experiencing left thigh pain. 
Radiographic imaging of the left femur revealed an ill-defined lesion in the midshaft with periosteal thickening, 
suggesting metastatic disease. The lesion caused significant bone destruction, ending up with a non-traumatic 
pathological fracture. A wide surgical resection of the proximal two-thirds of the femur was performed, followed by 
endoprosthetic reconstruction to restore structural integrity, joint function, and limb biomechanics. Postoperative 
management included physical rehabilitation to optimize functional recovery and maintain weight-bearing capacity.

Conclusion  This case underscores the importance of early identification of skeletal involvement in ONB, as prompt 
orthopedic intervention can prevent complications, improve mobility, and contribute to better oncological and 
functional outcomes. Advanced reconstructive techniques play a pivotal role in achieving durable results in cases 
involving skeletal metastasis of rare tumors like ONB.
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Background
Neuroblastomas are predominantly pediatric tumors that 
originate from the neural crest cells, they are one of the 
most common malignant solid tumors in the pediatric 
age group, however, they are extremely rare in adults. 
While most cases arise from the abdomen specifically 
adrenal glands, nasal cavity involvement is unusual [1]. 
Malignant tumors arising from the nasal cavity are rela-
tively rare, with olfactory neuroblastoma accounting for 
less than 6% of all nasal cavity tumors, with an incidence 
rate of 0.4 per million [2, 3]. Olfactory neuroblastoma 
(ONB) is a rare tumor originating from the epithelium of 
the olfactory nerve in the nasal cavity [4]. It is an aggres-
sive tumor with a high risk of recurrence and metastasis. 
Patients with ONB typically present with nasal obstruc-
tion, nose bleeding, and headache [2]. Management of 
ONBs requires a multidisciplinary approach, including 
surgery, radiation, and chemotherapy [5]. In this article, 
we report a rare case of ONB with metastasis to the left 
femur complicated with a pathological fracture. The 
patient voluntarily agreed to publish his relevant medical 
information and radiological images in a scientific jour-
nal for educational purposes, and informed consent was 
obtained.

Case report
A 33-year-old male who was previously diagnosed with 
olfactory neuroblastoma in the skull base (Kadish stage 
C) (Fig.  1) after initial clinical presentation to the oto-
laryngology clinic with chief complaint of a progressive 
left-sided nasal obstruction for 6 months, associated with 
nasal discharge, intermittent facial pressure, hyposmia, 
and epiphora in his left eye. His past medical history is 
relevant for ex-smoking as well as primary hypothyroid-
ism and a positive family history of gastrointestinal and 
hematologic malignancy. After a multidisciplinary tumor 
board discussion, he was initially treated with neoadju-
vant chemotherapy with Cisplatin (25  mg/m²) and Eto-
poside (100 mg/m²) for a total of three cycles with only 
minimal radiologic response followed by trans-sphenoi-
dal resection in addition to postoperative radiotherapy 
and adjuvant chemotherapy with four cycles of Taxene 
(75 mg/m²).

Two years later, the patient began experiencing inter-
mittent non-specific left thigh pain. Radiographic imag-
ing of the left femur demonstrated an ill-defined lesion 
in the midshaft with periosteal thickening, raising suspi-
cion of metastatic disease. Further evaluation with Mag-
netic Resonance Imaging (MRI) revealed a focal lesion in 
the proximal third of the femoral shaft, characterized by 
heterogeneous enhancement, measuring approximately 
8 cm, and accompanied by a periosteal reaction (Fig. 2). 
Whole-body fluorodeoxyglucose-positron emission 
tomography (FDG-PET) confirmed a hypermetabolic 

expansile bony lesion in the left proximal femur, with 
no evidence of additional lesions elsewhere. Open 
biopsy was subsequently performed and a histopathol-
ogy analysis by a specialized pathologist confirmed the 
diagnosis of metastatic round cell tumor consistent with 
olfactory neuroblastoma (Hyam grade 3) (Fig. 3). Tumor 
cells exhibited strong positive staining for synaptophy-
sin, chromogranin, and CD56. The proliferative marker 
(Ki67) was positive in 15–20% of the tumor cells (Fig. 4). 
Which indicated an intermediate proliferative poten-
tial, thus neoadjuvant chemotherapy was administered 
to reduce the proliferative index of the tumor prior to 
surgery.

Unfortunately, the patient subsequently had a minor 
trauma and he sustained a pathologic fracture at the 
bone lesion and biopsy site (Fig.  5). The patient was 
temporarily stabilized with skin traction and scheduled 
for surgical limb salvage intervention. Following a mul-
tidisciplinary tumor board discussion, a wide surgical 
resection of the proximal two-thirds of the femur with 
proximal femur modular endoprosthetic reconstruction 
was performed by an orthopedic oncologist (Fig. 6). His 
postoperative course was uneventful and he commenced 
rehabilitation protocol with partial weight-bearing and 
muscle-strengthening exercises as per our standard pro-
tocol. He has a very good functional outcome and was 
ambulating full weight bearing during his routine surveil-
lance follow-up visits at 3, 6, and 9 months.

Discussion
ONB, also known as esthesioneuroblastoma, originates 
from the olfactory nerve [6]. It predominantly occurs 
during the second and sixth decades of life, with no sex 
predominance. Patients with ONB typically present with 
nonspecific symptoms, including nasal obstruction, 
epiphora, headache, and other more aggressive symp-
toms, such as blurred vision, recurrent epistaxis, and 
hyposmia, depending on the tumor invasion of the sur-
rounding structures. Thus, an early diagnosis and man-
agement are crucial to prevent permanent complications 
[7]. ONB is an aggressive tumor, with 40% of the patients 
eventually developing metastasis [8]. However, effective 
primary treatment and local tumor control can signifi-
cantly reduce the incidence of metastasis. Cervical lymph 
nodes were the most common sites of metastasis, fol-
lowed by the spine and lungs. No significant difference 
in the overall survival rate based on the site of distant 
metastasis [9]. Nevertheless, metastasis to long bones in 
extremities similar to our case is extremely rare, and it 
was only reported once in the literature [10].

The diagnosis of olfactory neuroblastoma requires a 
high amount of clinical suspicion as it can mimic many 
benign conditions. Computed tomography (CT) and 
Magnetic Resonance Imaging (MRI) are essential for 
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the precise visualization of the nasal cavity and parana-
sal sinus, although the diagnosis cannot be made without 
histological confirmation. Rhinoscopy is crucial for per-
forming a biopsy and to assess the tumor extent [11]. The 
histological grading of ONB was described by Hyams in 
1988 and was divided into four grades [12]. In our case, 
the patient had Hyamm grade 3 ONB, which is consid-
ered high-grade with a 5-year survival rate of 25% [13]. 
Moreover, staging using the modified Kadish system 

classifies olfactory neuroblastomas into four stages: stage 
A, where the tumor is confined to the nasal cavity only; 
stage B, when the tumor extends to the paranasal sinus; 
stage C, when the tumor involves the intracranial cavity, 
skull base, orbit, or cribriform plate; and stage D, when 
there are regional or distant metastases. Our patient 
initially had Kadish stage C, however, after the diag-
nosis of the distant metastasis to the left femur, he was 
classified as Kadish stage D, which unfortunately has 
a 10-year survival rate of 13.3% [14, 15]. Given the rar-
ity of these tumors, no standard management protocol 
has been established. Treatment options include surgi-
cal resection, radiotherapy, and chemotherapy. Tradi-
tionally, surgical resection through an open craniofacial 
approach was the only option. However, due to the high 
risk of complications, an endoscopic endonasal approach 
has been introduced, with a lower complication rate and 
a shorter hospital stay as compared to those of the open 
approach [16].

Radiotherapy also plays a crucial role in managing 
olfactory neuroblastoma, despite some controversy 
regarding the approach of the radiotherapy. Yin and Elkon 
suggested that radiotherapy alone is sufficient for treating 
Kadish stages A and B [17, 18], while Duo et al. reported 
that surgical resection followed by adjuvant radiotherapy 
for Kadish stages C and D improved the overall survival 
rate [19]. However, Broich et al. suggested that surgi-
cal resection combined with radiotherapy should be 
administered for all stages of ONB [20]. Notably, ONB 
is a chemosensitive tumor, and chemotherapy is mainly 
administered preoperatively to reduce the proliferative 
index (Ki67), followed by surgical resection and adju-
vant radiotherapy [21]. In our case, the patient received 
three cycles of neoadjuvant chemotherapy, underwent 
trans-sphenoidal resection, and adjuvant radiotherapy, 
with an additional four cycles of chemotherapy. In a simi-
lar reported case, a patient had ONB with multiple bone 
metastases involving the humerus, thoracic vertebrae, 
lumbar vertebrae, and femur was treated with only three 
cycles of chemotherapy (two cycles of cyclophosphamide 
and one cycle of pirarubicin), which resulted in symp-
tomatic relief; however, there were no significant changes 
in the tumor size on MRI [10].

Conclusions
In conclusion, this case report aims to describe a very 
rare case of metastatic ONB with long bone involvement 
and to review the current available literature. Early diag-
nosis of ONB requires a very high index of suspicion and 
aggressive management with systemic as well as local 
modalities are crucial to minimize local recurrence, dis-
tant metastasis and improve the overall survival rate.

Fig. 2  Magnetic resonance image of the femur (coronal view)

 

Fig. 1  Magnetic resonance image of the paranasal sinus (sagittal view)
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Fig. 4  Intermediate power view (200x) of the immunohistochemistry section demonstrating Ki67 expression. The Ki67 proliferation index shows 15–20% 
proliferation

 

Fig. 3  Histopathology of biopsy sections. (A) Low power view 40x. Nests and lobules of monotonous tumor cells infiltrating the fibroadipose tissue are 
observed. (B) Intermediate power view 100x. The image shows round nuclei, indistinct nucleoli, and scant cytoplasm, along a vascular-rich to hyalinized 
stroma. It also features a fibrillary neural matrix solid growth pattern, marked mitotic activity, and necrosis. No neuropil is observed
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Abbreviations
ONB	� Olfactory neuroblastoma
CT	� Computed tomography
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Fig. 6  Radiograph of the left femur (anteroposterior view)

 

Fig. 5  Radiograph of the left femur (anteroposterior view)
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