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Abstract
Ancient schwannoma is an uncommon variant of schwannoma. While many reports have presented defining
histologic and clinical features of ancient schwannoma, there are only a very few cases in the literature, to
our knowledge, of ancient schwannoma presenting at the cauda equina. The current report of ancient
schwannoma presenting at the cauda equina adds to the literature and discusses the identification of specific
histologic characteristics, the role of conservative medical management, surgical resection, and
prognostication in this select subset of patients.
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Introduction
Schwannomas are benign, encapsulated, slow-growing nerve sheath tumors composed of Schwann cells [1].
Ancient schwannoma is an uncommon variant of schwannoma that accounts for less than 1% of
schwannoma [2]. The term “ancient" refers to histologic characteristics that suggest that the neoplasm is of
long duration. Classically, the features of ancient schwannoma include those that involve stroma and
neoplastic cells [2-5]. On magnetic resonance imaging (MRI), greater homogeneity of the mass is seen in
ancient schwannoma compared to classic schwannoma due to the increased admixing of Antoni A and B
areas [5,6]. Biologically, these tumors are relatively slow-growing, and malignant transformation is very
uncommon [7]. Ancient schwannoma tends to arise in the head, neck, pelvis, retroperitoneum, and limbs
and less frequently in the spinal canal [2-6,8-14]. Involvement of the cauda equina is extremely rare. To the
best of our knowledge, there are only three other reported cases of ancient schwannoma of the cauda equina
[2,8,14]. We present the fourth case of a successfully treated ancient schwannoma of the cauda equina to add
to the limited literature on this exceedingly rare phenomenon. 

Case Presentation
A 51-year-old male patient with chronic axial lower back pain and recent radicular pain was referred to the
neurological surgery service given imaging findings concerning for a spinal mass. He described experiencing
lower back pain with right-sided sciatica refractory to conservative management. He was neurologically
intact on examination. MRI demonstrated a well-circumscribed, contrast-enhancing 1.5 cm intradural,
extramedullary lesion at the level of L2 compressing the cauda equina (Figures 1-2). Given the progressive
symptoms congruent with the imaging findings, surgical resection was elected as the treatment of choice.
He underwent an L2-L3 laminectomy guided by fluoroscopy and intraoperative ultrasound. The microscopy-
assisted procedure yielded a gross total resection of the lesion. Intraoperatively, the tumor was found to
occupy nearly the entire spinal canal with significant compression of the nerve roots. No complications
occurred during the case. Postoperative MRI demonstrated complete resection of the lesion.
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FIGURE 1: Preoperative MRI of the cauda equina showing: (A) sagittal
T1 without contrast; (B) sagittal T1 with contrast; (C) sagittal T2.

FIGURE 2: Preoperative MRI of the cauda equina showing: (A) axial T1
without contrast; (B) axial T1 with contrast; (C) axial T2.

Pathological evaluation revealed ancient schwannoma (Figure 3). The tumor was composed of an admixture
of Antoni A and B regions with scattered tumor cells having enlarged, hyperchromatic nuclei that contained
intranuclear inclusions (Figure 2A). There was no significant mitotic activity. Immunohistochemistry
revealed that the tumor cells were positive for SOX10 and expression of H3k27me3 was maintained. The
proliferation rate estimated by the Ki67 nuclear labeling indexes was 3%.

FIGURE 3: (A) Pathology of the lesion using hematoxylin and eosin
staining showing areas of ancient change with nuclear pleomorphism,
hyperchromasia, and intranuclear vacuolation; (B) S100 immunostaining
of the lesion; (C) Hematoxylin and eosin stain showing areas of classic
morphology with Verocay bodies.
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Discussion
We report the occurrence of an intradural, extramedullary tumor from the cauda equina that was seen to be
an ancient schwannoma. This is an uncommon pathological variant, especially in this location, and this is
the fourth case of ancient schwannoma arising in the cauda equina that has been reported in the literature
[2,8,14]. Our patient underwent successful resection without permanent complications and had symptomatic
improvement. 

Ancient schwannoma is uncommon, making up less than 1% of all schwannomas [3]. Ancient schwannoma
of the cauda equina usually presents with the symptom of lumbar pain (Table 1). Saiful Azli et al.
[2] reported a 54-year-old male who also had two years of sciatic pain. Wierzbicki et al. [14] reported a 36-
year-old male with one year of leg pain. In our case, the presentation was four years of chronic axial back
pain in the lumbar region progressing to radicular pain. The longer duration of symptoms before imaging
and subsequent resection in the current case is likely due to the typical insidious nature of the development
of these lesions that can take large amounts of time before becoming significantly symptomatic. In two of
the three previously reported cases, the patients were male (aged 36 and 54 years, respectively); the third
case was of a 39-year-old female. Males may potentially be more predisposed to ancient schwannoma of the
cauda equina, given the increased prevalence of spinal schwannomas in males [15]. These tumors are usually
associated with a long history of mild lower back pain that worsens progressively over years causing
neurological symptoms. Though these symptoms may vary, possible symptoms of acute compression of the
nerve roots by the lesion are claudication, change in perianal sensation, and bowel or bladder disfunction
[16].

Author Age Sex Location Symptoms Duration Therapy Recovery

Saiful Azli et al.
[2]

54 M Conus medullaris-cauda equina
Worsening lumbar pain and
sciatica

2 years Surgical Complete

Domínguez et al.
[8]

39 F
Intrasacral, cauda equina
involvement

Lumbar pain
Not
reported

Surgical Complete

Wierzbicki et al.
[14]

36 M Cauda equina Lumbar pain and cruralgia 1 year Surgical Complete

Current report 51 M Cauda equina Lumbar pain and sciatica 3-4 years Surgical Complete

TABLE 1: Cases of ancient schwannoma of the cauda equina reported in detail

As for other intraspinal masses, gadolinium-enhanced MRI is standard for investigation [2,6,14]. Classically,
a “target” appearing lesion will be seen for classic schwannoma on MRI with a hyperintense exterior capsule
and hypointense internal core [6,10]. This unique radiologic finding is important in distinguishing ancient
schwannoma from classic schwannoma, as classic schwannoma are more heterogenous radiologically [6,10].
The heterogeneity seen in classic schwannoma is due to the two different types of substrates and their
disproportional composition in the exterior capsule and internal core of the lesion [6]. The exterior capsule
will be hypointense on T1 weighted images (T1w) and hyperintense on T2 weighted images (T2w) indicating
increased prevalence of Antoni B areas. Conversely, the internal core of classic schwannoma will generally
be isointense or hypointense on both T1w and T2w, with a strong gadolinium enhancement indicating
increased prevalence of Antoni A areas [6]. These two characteristic areas make up the “target” appearance
that is present in greater than 50% of benign peripheral nerve sheath tumors [10]. In ancient schwannoma,
the Antoni A and B areas are more finely admixed, as seen in our case with a relatively homogenous-
appearing lesion on MRI imaging in both T1w and T2w. This homogeneity in ancient schwannoma imaging
makes it difficult to differentiate them from other tumors that may have similar features [6,10]. Histological
evaluation is the gold standard for diagnosis. Imaging follow-up can be performed in mild oligosymptomatic
stable lesions. 

Both classic and ancient schwannomas are well circumscribed, have Antoni A and B regions, and have
limited mitotic activity. The differences in histology of these tumors is that there is greater intermixing of
the Antoni A and B regions in ancient schwannoma and the stroma shows more hyalinization, cystic change,
calcification, and the cytological changes of nuclear megaly, hyperchromasia, and intranuclear
vacuolization and inclusions [2,3,11]. 

In every reported case of ancient schwannoma of the cauda equina, the treatment of choice was surgical
resection after the failure of conservative treatment. Conservative treatment with medical pain control and
follow-up imaging is an option as long as the pain is reasonably well controlled and the patient does not
present any neurological deficits. Surgical excision is the definitive treatment for ancient schwannoma of
the cauda equina. In cases with frank spinal cord or cauda equina compression, early surgery is
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recommended [16]. However, due to the slow-growing nature of ancient schwannoma and the low likelihood
of malignant transformation, observation may be an acceptable alternative in cases where there are no
prominent neurological deficits and spinal cord compression is absent on MRI imaging. There is no role for
chemotherapy or radiation therapy. 

Conclusions
We described the case of an adult male with a symptomatic lesion originating from the cauda equina and
presenting with mass effect. Surgical resection was performed and the final pathology showed ancient
schwannoma of the cauda equina. Our case highlights the importance of including ancient schwannoma in
the differential diagnosis in patients with intradural, extramedullary spinal lesions with a homogeneous
appearance on MRI imaging. Meticulous microsurgical resection coupled with pathological analysis is
paramount for optimal patient care.
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