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Abstract
In this report, we present a progressively enlarging, degenerative, intraspongious/intravertebral herniated
nucleus pulposus, also referred to as a "Schmorl's node," in a 65-year-old patient with a history of prostate
cancer. The patient initially presented to our orthopedic oncology clinic for the evaluation of lytic-appearing
lesions involving the L4 and L5 vertebral bodies. He had been diagnosed with prostate cancer approximately
four years prior and had been previously treated with prostatectomy. During evaluation for symptoms of
neurogenic claudication, computed tomography (CT) demonstrated a hypodense lesion in the L5 vertebral
body, which demonstrated mildly increased uptake in the left side of L5 on technetium pyrophosphate
nuclear scintigraphy and 18 fluorine fluorodeoxyglucose positron emission tomography-CT scan. CT-guided
fine-needle aspiration (FNA) of the lesion was performed and demonstrated no neoplastic findings. He
underwent an L4-L5 microscopic unilateral laminotomy with bilateral decompression. However, his
neurogenic claudication gradually returned, and he presented to his spine surgeon for further evaluation.
Repeat CT of the lumbar spine demonstrated marked interval expansion of the erosive L5 lesion with poorly
defined margins as well as a hypodense, erosive lesion in the left side of L4. The patient underwent a repeat
FNA, along with a CT-guided core needle biopsy of the lesion at the outside facility which yielded a non-
diagnostic specimen. After an extensive discussion with the patient, the decision was ultimately made to
proceed with an open biopsy of the L5 lesion with partial L5 corpectomy via left-sided transpedicular
approach and L4-S1 decompression and instrumented posterolateral spinal fusion. The primary purpose of
the operation was to remove material from the lesion, directly visualize it, and have ample tissue for
histopathological analysis. Based on these intraoperative findings and subsequent final histopathologic
evaluation, the lesion was definitively diagnosed as a large, aggressive, intraspongious/intravertebral
herniated nucleus pulposus. While the differentiation of non-neoplastic conditions, such as a Schmorl's
node, from osseous metastatic spine disease can be elusive, it is essential for the appropriate management
of patients with a history of malignancy.
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Introduction
Prostate cancer is one the most common cancers to spread to the bone, and over half of patients with
prostate cancer may develop metastatic spine disease [1,2]. Prostate cancer may produce sclerotic- or lytic-
appearing bone lesions, though lytic is far less common [3-5]. It is important to maintain a very high index
of suspicion for metastatic disease in adult patients who present with a new lytic-appearing bone lesion,
especially those with a known history of malignancy with a high predilection for osseous metastasis [6]. The
astute clinician must also consider the wide array of both neoplastic and non-neoplastic conditions that can
mimic metastatic extradural spine disease (Appendices) [1,7-8]. Non-neoplastic conditions, or so-called
"mimickers," can include anatomic variants, trauma, degenerative changes, infection, abnormalities related
to metabolic conditions, and vascular abnormalities [9,10]. A number of benign and malignant neoplastic
conditions can also arise in the spine and require careful consideration during the evaluation of a new spinal
lesion. Prostate, breast, thyroid, bladder, lung, and kidney cancer are thought to have the highest incidence
of bone metastasis [11]. Therefore, a heightened awareness of the risk of osseous metastasis in these
patients is crucial to ensuring this diagnosis is not missed. In this case report, we detail the clinical course of
a 65-year-old male with a history of prostate cancer status post prostatectomy who presented with
enlarging, destructive-appearing lesions in the vertebral bodies of L4 and L5.

Case Presentation
A 65-year-old Caucasian male with a pertinent medical history that includes low-grade prostate
adenocarcinoma, mixed urinary incontinence, coronary and peripheral arterial occlusive disease, and
multilevel lumbar spondylosis with intractable bilateral neurogenic claudication was referred to orthopedic
oncology for the evaluation of lytic-appearing lesions involving the L4 and L5 vertebral bodies. The patient
provided verbal consent to be included in this case report. The patient's prostate cancer was diagnosed four
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years prior and was Gleason score 3+3 (low-grade/well-differentiated; three of 12 positive biopsy
regions/cores: left middle base 3%, left lateral base 3%, and left lateral middle 7%). The tumor was American
Joint Committee on Cancer stage T2 MX NX, Grade Group 1 (GG1), and the initial total prostate-specific
antigen (PSA) was 7.5 ng/mL (16% free PSA) at the time of diagnosis. He subsequently underwent robot-
assisted laparoscopic prostatectomy five months after diagnosis; the lesion was confirmed as prostate
adenocarcinoma, usual acinar type, organ-confined, and margin-negative. He did not undergo any
pharmacotherapy or radiotherapy. His surveillance total PSA tests all remained <0.1 ng/mL following
surgery, and there were no documented concerns for new, recurrent, or distant disease. He had a computed
tomography (CT) of the pelvis performed around the time of his prostatectomy due to postoperative
hematuria, which did not demonstrate any abnormal osseous lesions (Figure 1).

FIGURE 1: Non-contrast computed tomography of the pelvis performed
around the time of the patient's prostatectomy, which did not
demonstrate any abnormal osseous lesions. Limited visualization of the
L4 vertebral body given the scan had been ordered as a "CT pelvis."
Figure 1A demonstrates an axial cut through the superior aspect of the
L5 vertebral body, with no lesion evident. Figure 1B demonstrates a
coronal cut, allowing for the visualization of the mid-portion of the L5
vertebral body without any osseous lesion identified. Figure 1C
demonstrates a sagittal cut, allowing for the visualization of the mid-
portion of the L5 vertebral body, also with no lesion noted.

The patient's L5 vertebral body lesion was first discovered on CT of the lumbar spine obtained at an outside
facility as part of an evaluation for neurogenic claudication, approximately 2.5 years after his diagnosis of
prostate cancer and approximately 1.5 years prior to his presentation to our office. At that time, the
hypodense lesion measured 18.7×12.6×12 mm (Figure 2). Technetium pyrophosphate nuclear scintigraphy

(bone scan) and 18 fluorine fluorodeoxyglucose (18F-FDG) positron emission tomography-CT (PET-CT) scan
were performed as part of the patient's subsequent work-up for the lesion, which demonstrated mildly
increased uptake in the left side of L5, corresponding to the lesion found on CT (Figure 3A and Figure 4,
respectively). A CT-guided fine-needle aspiration (FNA) of the lesion was performed, which demonstrated
fibrin, scattered inflammatory cells, and no neoplastic findings. Given the reassuring FNA findings, the
patient subsequently underwent an L4-L5 microscopic unilateral laminotomy with bilateral decompression,
which provided some relief of his neurogenic symptoms for a period of several months.
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FIGURE 2: Non-contrast computed tomography of the lumbar spine
obtained as part of the initial evaluation for neurogenic claudication,
approximately 2.5 years after the patient's diagnosis of prostate cancer
and approximately 1.5 years prior to his presentation to our office. This
was the earliest image that demonstrated an L5 vertebral body lesion.
At that time, the hypodense lesion measured 18.7×12.6×12 mm. Figures
2A, 2B, and 2C demonstrate the L5 vertebral body and associated lesion
on axial, coronal, and sagittal cuts, respectively.
Red arrows denote the L5 vertebral body lesion on axial, coronal, and sagittal computed tomography imaging.
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FIGURE 3: Technetium pyrophosphate nuclear scintigraphy was
performed as part of the patient's work-up for the lesion. (A) The first
scan performed 32 months after cancer diagnosis, which demonstrated
mildly increased uptake in the left side of L5, corresponding to the
lesion found on computed tomography in Figure 2. (B) Due to the rather
large interval increase in the size of the L5 lesion and the appearance of
a new lesion in L4, a repeat scan was performed 47 months after cancer
diagnosis, which demonstrated a stable appearance of the mildly
increased uptake in L5 identified previously, slightly increased uptake
adjacent to this in the inferior margin of L4, and likely non-bridging
diffuse idiopathic skeletal hyperostosis in the thoracic spine.
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FIGURE 4: 18 fluorine fluorodeoxyglucose positron emission
tomography-computed tomography scan was performed 33 months
after cancer diagnosis, which demonstrated a mildly increased uptake
in the left side of L5, corresponding to the lesion found on computed
tomography in Figure 2.

His neurogenic claudication gradually returned, and he presented to his spine surgeon for further
evaluation. Plain film standing radiographs of the lumbar spine were obtained with limited benefit, as no
radiolucent lesions within L5 could readily be identified (Figure 5). Repeat CT of the lumbar spine
demonstrated marked interval expansion of the erosive L5 lesion with poorly defined margins, which now
measured 30.4×22.6×13.8 mm (Figure 6). In addition, a hypodense, erosive lesion in the left side of L4 was
also identified, which measured 4×13.9×4.3 mm. Due to the rather large increase in the size of the L5 lesion
and the appearance of a new lesion in L4, a repeat bone scan was performed, which demonstrated a stable
appearance of the mildly increased uptake in L5 identified previously, slightly increased uptake adjacent to
this in the inferior margin of L4, and likely non-bridging diffuse idiopathic skeletal hyperostosis in the
thoracic spine (Figure 3B). Given this clear progression of the lesions, the patient underwent a repeat FNA,
along with a CT-guided core needle biopsy (CNB) of the lesion and bone marrow biopsy of the left iliac wing
at the outside facility. The repeat FNA yielded a non-diagnostic specimen. The CNB of the lesion
demonstrated fibrous tissue, benign bone, and no neoplastic findings. The bone marrow aspirate
demonstrated no evidence of clonality. Laboratory panels, including PSA and standard markers for multiple
myeloma, were all reassuring. The patient was subsequently referred to our cancer institute for further
evaluation and treatment recommendations.
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FIGURE 5: Plain film standing radiographs of the lumbar spine obtained
several months after lumbar decompression, as neurogenic
claudication symptoms returned. No obvious destructive or expansive
osseous lesions were readily identifiable. Figure 5A demonstrates an
anterior-to-posterior radiograph of the lumbar spine, while Figure 5B
demonstrates a lateral radiograph.
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FIGURE 6: Repeat non-contrast computed tomography of the lumbar
spine was performed 47 months after cancer diagnosis and
demonstrated a marked interval expansion of the erosive L5 lesion with
poorly defined margins, which now measured 30.4×22.6×13.8 mm. In
addition, a hypodense, erosive lesion in the left side of L4 was also
identified, which measured 4×13.9×4.3 mm. Figure 6A demonstrates an
axial cut at the level of the L4 vertebral body lesion, while Figure 6B
demonstrates the lesion in the L5 vertebral body. Figures 6C and 6D
demonstrate coronal cuts, with Figure 6C showing both lesions and
demonstrating a more anterior cut than the image presented in Figure
6D. Figure 6E demonstrates the L4 and L5 vertebral body lesions on a
sagittal image.

It was clear that the patient had undergone an extensive and thorough work-up prior to presenting to our
institution (Table 1). It is important to note that magnetic resonance imaging (MRI) was not obtained
despite the knowledge that the additional information it could provide could have been valuable.
Unfortunately, the patient could not undergo MRI, due to an incompatible bladder stimulator that was
previously implanted for his mixed urinary incontinence. Due to the new lesion crossing the L4-L5 disc space
and affecting the L4 inferior endplate, we broadened the differential diagnosis to include infection, with a
particular focus on a more atypical infection (e.g., fungal), due to the very slow radiographic changes. Out of
an abundance of caution, we recommended proceeding with a repeat CT-guided CNB performed by
physicians at our institution, to include specimens sent for cultures. A repeat CT-guided CNB of the lesion
was subsequently obtained at our institution, which demonstrated benign bone remodeling and
fibrocartilage; bacterial and fungal cultures of this specimen demonstrated no growth. Of note, during the
course of this more recent work-up, the patient also underwent bilateral L4-L5 epidural corticosteroid
injections, which provided good relief of his neurogenic claudication symptoms.
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Diagnostic
modality

Elapsed time since
cancer diagnosis (April
2019)

Findings

Non-contrast CT of
the lumbar spine

31 months New hypodense L5 lesion measuring 18.7×12.6×12 mm (see Figure 2)

Bone scana 32 months
Mildly increased uptake in the left side of L5 corresponding to the lesion seen on CT
(see Figure 3A)

18F-FDG PET-CT 33 months Mildly hypermetabolic L5 lesion corresponding to the lesion seen on CT (see Figure 4)

CT-guided FNA 33.5 months Fibrin, scattered inflammatory cells, and no neoplastic findings

Non-contrast CT of
the lumbar spine

47 months
Marked interval expansion of the hypodense L5 lesion, now measuring 30.4×22.6×13.8
mm; new hypodense L4 lesion measuring 4×13.9×4.3 mm (see Figure 6)

Bone scana 47 months
Increased uptake in the left side of L5, stable from prior exam; mildly increased uptake
in the inferior margin of L4, adjacent to the L5 lesion (see Figure 3B)

CT-guided FNA 47.5 months Non-diagnostic specimen

CT-guided CNB 47.5 months Fibrous tissue, benign bone, and no neoplastic findings

CT-guided BMA 47.5 months No evidence of clonality

Laboratory panelb 48.5 months Within normal limits

CT-guided CNB 49 months
Benign bone remodeling and fibrocartilage; bacterial and fungal cultures of this
specimen demonstrated no growth

Open biopsy 50 months
Benign-appearing disorganized fibrocartilage, consistent with Schmorl’s node (see
Figure 7)

TABLE 1: Chronologic summary of events in the work-up of the patient's lumbar spine lesions,
with the approximate amount of time since the patient's prostate cancer was originally
diagnosed. Where applicable, values represent the largest axial×coronal×sagittal dimensions.
aBone scan refers specifically to technetium pyrophosphate nuclear scintigraphy.

bLaboratory panel included total prostate-specific antigen, thyroid panel, immunofixation electrophoresis, complete blood count with differential, and
comprehensive metabolic panel.

CT: computed tomography; 18F-FDG PET-CT: 18 fluorine fluorodeoxyglucose positron emission tomography-CT; FNA: fine-needle aspiration; CNB: core
needle biopsy; BMA: bone marrow aspiration

Based on the available imaging, laboratory markers, and pathology findings, the differential diagnosis
included an atypical presentation of a degenerative condition (e.g., atypical Schmorl's node), atypical
spondylodiscitis (e.g., fungal, aseptic, non-infectious), or malignancy. The patient's pathology and
laboratory findings were reassuring against malignancy or pyogenic infection, and his other imaging
findings and known history of spinal stenosis with symptomatic improvement following prior
decompression and corticosteroid injections favored a degenerative etiology. Further, it was unclear
whether his vertebral body lesions were contributing at all to his neurogenic claudication. Notwithstanding,
the clear, progressive enlargement and erosive nature of the lesions in the setting of the patient's known
history of prostate cancer compelled a more definitive surgical intervention for diagnosis and symptom
treatment.

After an extensive discussion with the patient, the decision was ultimately made to proceed with an open
biopsy of the L5 lesion with partial L5 corpectomy via left-sided transpedicular approach and L4-S1
decompression and instrumented posterolateral spinal fusion with placement of non-structural interbody
graft (morselized local autograft and allogeneic corticocancellous chips). It was explained to the patient that
the primary purpose of the operation was to remove material from the lesion, directly visualize it, and have
ample tissue for histopathological analysis. It was explained to the patient that the fusion portion of the
procedure was necessary because the bony resection for the transpedicular approach and partial corpectomy
would render the L4-L5 motion segment unstable. Stabilization across this segment would require
instrumentation and fusion from L4 to S1. It was explained that this was likely a more extensive
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intervention than what may have been recommended for his moderate spinal stenosis but that the
procedure may provide some relief for his spinal stenosis symptoms.

As part of the informed consent, we explained to the patient our contingency plans for the operation, should
our gross findings and/or intraoperative pathology demonstrate infection or neoplastic disease (e.g., more
aggressive decompression/debridement, possible local antibiotic placement, etc.). In order to reduce any
anatomic confusion and assist with the localization of the lesions, we utilized intraoperative CT with
stereotactic navigation (Medtronic O-Arm intraoperative imaging and Medtronic StealthStation surgical
navigation; Medtronic, Minneapolis, Minnesota, United States). Intraoperatively, the material removed from
the L5 lesion was noted to be dry and non-purulent-appearing and had the gross appearance of disc
material. Frozen section of a portion of the specimen confirmed the presence of typical-appearing
fibrocartilaginous disc material (Figure 7). Based on these intraoperative findings and subsequent final
histopathologic evaluation, the lesion was definitively diagnosed as a large, aggressive,
intraspongious/intravertebral herniated nucleus pulposus from the L4 to L5 level. The patient was able to be
discharged home on postoperative day 1. Two months postoperatively, imaging demonstrated no
concerning findings, and the patient reported resolution of his back and leg pain (Figure 8). 

FIGURE 7: Intraoperative frozen section of a portion of the specimen
confirmed the presence of disorganized, typical-appearing
fibrocartilage, consistent with an intraspongious/intravertebral
herniated nucleus pulposus (Schmorl's node) from the L4 to L5 level. All
sections were hematoxylin and eosin stained. The magnifications are 4×
(A), 10× (B), and 20× (C).
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FIGURE 8: Plain film standing radiographs of the lumbar spine obtained
two months postoperatively, which demonstrated no concerning
osseous findings, good alignment, and stable appearance of posterior
instrumentation. Figure 8A demonstrates an anterior-to-posterior
radiograph of the lumbar spine, while Figure 8B demonstrates a lateral
radiograph of the lumbar spine. The patient also reported resolution of
his back and leg pain at this point.

Discussion
Prostate cancer is one the most common cancers to spread to the bone [1]. The spinal column is the most
common site for osseous metastasis, and over one-half of patients with prostate cancer may develop
metastatic spine disease [2]. Prostate cancer may produce sclerotic- or lytic-appearing bone lesions, though
lytic is far less common [3-5]. It is crucial to maintain a very high index of suspicion for metastatic disease in
adult patients who present with a new lytic-appearing bone lesion, especially those with a known history of
malignancy with a high predilection for osseous metastasis [6].

Skeletal biopsy is often required for the definitive diagnosis or verification of a concerning spinal lesion [6].
While diagnostic accuracy (e.g., establishment of diagnosis) rates, particularly for lytic-appearing bone
lesions, approach 90-95% with modern biopsy techniques, the true validity of a negative or benign
histopathological diagnosis is not entirely understood [1,4,12-15]. A negative tissue sample may reflect a
truly benign condition, but may also be a false negative (e.g., sample captured benign tissue immediately
adjacent to the tumor, etc.) or non-diagnostic (e.g., inadequate sample, crushed tissue, etc.) [14]. Open
biopsy is generally considered to have higher diagnostic accuracy than percutaneous transpedicular biopsy,
due to the presumption that more tissue can be obtained via an open technique [12]. On the other hand,
modern CT-guided CNB still often provides adequate tissue, and there is limited evidence showing no
significant difference in diagnostic accuracy between open and CT-guided biopsy of lytic spinal lesions [16].
The two techniques offer different benefits and carry different risk profiles [16].

In this case report, a 65-year-old male with a history of prostate cancer presented with enlarging,
destructive-appearing lesions in the vertebral bodies of L4 and L5, raising concern for new oligometastatic
spine disease. An appropriate and thorough initial work-up was performed, which seemed to support a
benign, degenerative etiology. In addition, the favorable histopathology upon initial cancer diagnosis and
stable surveillance PSA tests following prostatectomy both favored against new, recurrent, or distant
disease. However, as discussed, FNA and CNB techniques have limitations, and certain concerning features
prompted additional work-up. While it has been reported that benign Schmorl's nodes can indeed have FDG

uptake on 18F-FDG PET-CT scans, there are no reported normal limits in the avidity of uptake, leading to
difficulty differentiating Schmorl's nodes from metastasis in this setting [17,18]. Although MRI may have
potentially been able to better characterize the features and internal consistency of the lesion, as has been
done in similar clinical scenarios, it is also a possibility that the additional imaging would have further
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obfuscated the clinical picture and that open biopsy would still be necessary [19].

It has been previously established that GG1 prostate cancer is generally indolent, with some clinicians even
favoring active surveillance over prostatectomy [20]. Further, for organ-confined GG1 T2 lesions such as the
current patient had, the overall risk of biochemical recurrence after prostatectomy is less than 1.5% [20].
However, it has been previously noted that the cells of GG1 can look morphologically indistinguishable from
those of higher-grade cancers, which carry a higher risk of recurrence and metastasis [20]. Given the
presence of a number of reassuring features (normal laboratory values, benign CNB) as well as certain more
concerning features (interval lesion expansion and erosive nature) of the patient's presentation, a thorough
discussion with the patient regarding pathways forward was crucial. Shared decision-making as well as an
emphasis on the patient's understanding of the purpose and utility of surgery in his particular situation was
a key part of the decision to proceed forward with surgery.

Conclusions
Although the pretest probability of new metastatic disease in the current patient was low based on all of the
available evidence, a myriad of factors introduced a level of uncertainty in this case and compelled more
invasive intervention. Namely, the radiographic progression of a lytic lesion with poor margination
prompted a more definitive intervention. Differentiation of non-neoplastic conditions, such as a Schmorl's
node, from osseous metastatic disease is essential for the appropriate management of patients with a history
of malignancy. This case illustrates that, in the event a patient's history, physical examination, imaging,
and/or other findings are discordant or in any other way worrisome, further work-up with imaging,
laboratory studies, and in certain cases surgical intervention should be undertaken to rule out malignancy.
Patients with concerning osseous lesions of the spine should be referred to a specialized cancer treatment
center equipped with the expertise and resources to accurately evaluate, diagnose, and manage these
lesions.

Appendices

Category Examples

Non-neoplastic conditions ("mimickers")

Anatomic variants Red (hematopoietic) marrow hyperplasia, normal heterogeneous yellow (fatty) marrow variant

Trauma Benign compression fracture (e.g., osteoporotic wedging), reactive (e.g., fracture hematoma/callus)

Degenerative
Discogenic sclerosis (e.g., Modic endplate changes), intraspongious/intravertebral herniated nucleus pulposus
(Schmorl's node), Baastrup disease, Charcot spinal arthropathy

Infection Vertebral osteomyelitis/spondylitis and discitis/spondylodiscitis

Metabolic
Paget's disease of the bone, brown tumor of hyperparathyroidism, fibrous dysplasia, osteopetrosis, renal
osteodystrophy, Gaucher's disease

Inflammatory Certain conditions in other categories could also be classified here

Congenital/developmental Certain conditions in other categories could also be classified here

Vascular Post-traumatic avascular necrosis (Kummell disease)

Iatrogenic
Post-radiation/post-chemotherapy changes (e.g., osteolytic metastases that "heal" and become sclerotic with
treatment), osteolysis (e.g., bone morphogenetic protein-2, periprosthetic metallosis, etc.), bone cement (e.g.,
vertebroplasty/kyphoplasty)

Rare ("zebras") Auto-osteolysis (e.g., Gorham-Stout disease, Hajdu-Cheney disease, etc.)

Neoplastic conditions

Benign

Benign notochordal cell tumor

Vertebral hemangioma

Giant cell tumor/osteoclastoma

Osteoid osteoma/osteoblastoma

Osteochondroma/chondroma/osteocartilaginous exostosis

Eosinophilic granuloma

Bone cyst (e.g., unicameral bone cyst, intraosseous ganglion, aneurysmal bone cyst including giant cell
(reparative) granuloma (solid variant of aneurysmal bone cyst))
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Other chondroid lesions (e.g., enchondroma, chondroblastoma)

Other fibrous lesions (e.g., non-ossifying fibroma, fibrous dysplasia, chondromyxoid fibroma)

Vascular conditions (e.g., angiolipoma, hemangioendothelioma (e.g., Masson's vegetant intravascular
hemangioendothelioma, pseudomyogenic hemangioendothelioma, etc.))

Intraosseous lipoma

Langerhans cell histiocytosis

Malignant (primary)

Chordoma

Osteosarcoma (osteogenic sarcoma)

Primary Ewing sarcoma

Primary lymphoma

Chondrosarcoma

Multiple myeloma/solitary plasmacytoma (some would not classify this as a primary bone tumor)

Neuroblastic/neuroectodermal tumors (e.g., ganglioneuroma, ganglioneuroblastoma, neuroblastoma)

Hemangiopericytoma

Non-osteogenic, non-Ewing soft tissue sarcoma of the bone (e.g., fibrosarcoma (e.g., dermatofibrosarcoma
protuberans), angiosarcoma, leiomyosarcoma, rhabdomyosarcoma, undifferentiated pleomorphic sarcoma of
bone (malignant fibrous histiocytoma), alveolar soft part sarcoma, malignant peripheral nerve sheath tumor,
etc.)

Malignant
(secondary/metastatic
and hematological)

Metastatic tumors (e.g., lung, breast, prostate, renal, etc.)

Secondary lymphoma

Multiple myeloma (including POEMS/polyneuropathy, organomegaly, endocrinopathy, monoclonal plasma cell
disorder, skin changes)

Solitary plasmacytoma

Focal infiltration of leukemia (including chloroma/granulocytic sarcoma/extramedullary myeloblastoma)

Myelofibrosis

Metastatic myxoid liposarcoma

Metastatic Ewing sarcoma

TABLE 2: Differential diagnosis of non-neoplastic conditions that can mimic metastatic extradural
spine disease, as well as benign and malignant neoplastic spine conditions.
POEMS: polyneuropathy, organomegaly, endocrinopathy, monoclonal plasma cell disorder, skin changes
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