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Abstract
Schwannomas are the most common peripheral nerve sheath tumors. Benign schwannomas 
with malignant transformation are rarely reported. Most common schwannomas occur in the 
head and neck region. Sciatic schwannomas are rare, as are completely cystic schwannomas. 
Sciatic nerve schwannomas represent less than 1% of all schwannomas. Benign tumors in the 
sciatic nerve consist of 60% neurofibromas and 38% schwannomas. In general, a schwannoma 
induces chronic symptoms. It can be misleading, sometimes mimicking degenerative spinal 
pathology due to disc herniation. Schwannoma involving the sciatic nerve can be asymptom-
atic or may present with sciatica or neurological deficits. Most schwannomas are solid or het-
erogeneous tumors, and completely cystic schwannomas are rare. The differential diagnoses 
of nondiscogenic sciatica include lumbar disc herniation, tumor, abscess, hematoma, facet 
syndrome, lumbar instability, sacroiliitis, piriformis syndrome, and sciatic neuritis. We report 
a rare case of a long completely cystic sciatic schwannoma in the left foraminal L5–S1 zone 
extending to the left ischial groove with chronic sciatica that was diagnosed radiologically 
with a combination of conventional MRI and MR neurography and confirmed histopatholog-
ically by surgical resection. The patient previously had conservative therapy, but the com-
plaints were not reduced. Nonsurgical therapy is considered the first choice, and surgical 
therapy is indicated in cases that do not respond to conservative therapy, with recurrent cysts, 
severe pain, or neurological deficits. © 2021 The Author(s).
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Introduction

Schwannomas are benign soft tissue tumors that arise from the sheaths of the peripheral 
nerves. Another name for this disorder is neurinoma or neurilemmoma [1]. It generally 
appears as a solid solitary tumor, but it can also be heterogeneous. Completely cystic 
schwannoma is a rare case [2, 3].

About 45% of schwannomas occur in the head and neck region, and the most common 
intracranial schwannoma is from the vestibulocochlear nerve (VIII) [4]. The incidence of 
schwannomas and neurofibromas is 25–30% of intraspinal masses; they may be intradural 
(70–75%), extradural (15%), or a combination of both (15%) [5]. Sciatic nerve schwannomas 
are rare [6].

We describe a rare case of long sciatic completely cystic schwannoma in left foraminal 
zone L5–S1, corresponding to the passage of the sciatic nerve to the left sciatic sulcus at the 
level of the left lateral presacral space. Symptoms in sciatic nerve schwannomas are usually 
associated with sciatica and are often diagnosed late [7].

Case Report

A 35-year-old woman presented to our center with a history of radicular pain for 8 
months. Pain was radiating from the lower back to the left leg, accompanied by occasional 
tingling since January 2020. This complaint was getting worse, and the patient was very 
disturbed by August 2020. There were no autonomic disorders and weakness of the left leg 
muscles, and no history of trauma or injury.

Neurological examination revealed left sciatica. The leg muscle strength in flexion and 
extension of the left upper and lower limbs was normal. Abduction and adduction were 

Fig. 1. Contrast-enhanced lumbosacral MRI. 3-T MRI was performed in axial T2FRFSE, sagittal T1FSE, 
T2FRFSE, and T2 Fat Sat, and MR neurography with 3D STIR. a, b Axial T2-weighted sequence demonstrat-
ing a cystic mass (orange arrows) in foraminal zone L5–S1 along the passage of the ischial nerve to the left 
ischial sulcus at the level of the left lateral presacral space. c, d Enhanced T1-weighted sequence demonstrat-
ing peripheral rim contrast enhancement (orange arrows) consistent with an encapsulated cystic mass.  
e–j Coronal T2-weighted sequence (e, f) and 3D STIR MR neurography (g) (green arrows), as well as sagittal 
T2-weighted sequence (h, i) and MR neurography (j) showing a long mass in the sciatic nerve in the forami-
nal zone and the left sulcus (red arrows) with a lesion length of ±13.90 cm and a maximal diameter of  
±1.91 cm.
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normal. On sensory examination, there was mild hypesthesia along the left L5–S1 dermatome. 
The provocation test (Lasègue, Kernig, Bragard, and Sicard) was negative.

Electromyography results showed left neuropathic irritation at L4, L5, S1, and S2. The 
most severe was in the left L5 muscle, whereas it was light in L4 and S2. There was no evidence 
of denervation on electromyography.

Lumbosacral gadolinium-based contrast MRI in August 2020 showed a long solitary 
mass, with a completely cystic component, in the left foraminal zone of L5–S1, corresponding 
to the passage of the ischial nerve to the left ischial groove at the level of the left lateral 
presacral space with a lesion length of ±13.90 cm and a maximal diameter of ±1.91 cm. The 
mass was hypointense on the T1-weighted image and hyperintense on the T2-weighted 
image, and post-contrast showed a peripheral rim contrast enhancement. The mass caused 
severe stenosis of the left foraminal zone at the L5–S1 level. There was no attachment to the 
pelvic organs. We also used MR neurography, which can clarify the origin of a lesion and the 
course of nerves. In this case, MR neurography clearly showed the location of the mass in the 
sciatic nerve to the left ischial groove (Fig. 1).

The patient was on conservative therapy, but the complaints were not reduced. Two 
months later, the patient underwent surgery to resect the tumor and rescue the involved 
nerve roots (Fig. 2). A histopathological examination was performed (Fig. 3). Then, an MRI 
evaluation was also carried out after surgery; only a small residual cystic mass was obtained 

Fig. 2. During the operation, a tumor 
was seen originating from the sciatic 
nerve sheath.

Fig. 3. a Histopathological examination (H&E, ×40) showing a rich cell neoplasm, with bland round-to-spin-
dle-shaped and wavy nuclei, loosely arranged in sheets; the margin of the tumor is lined by a well-defined 
fibrous capsule (black arrow). b Area of microcyst formation, suggesting schwannoma (H&E, ×400).
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(Fig. 4). The patient recovered completely from the pain and there was no neurological deficit 
after surgery.

Discussion

Peripheral nerve sheath tumors are rare conditions; the nerve sheath emerges from the 
neuroectoderm and neural crest. Schwannomas are the most common peripheral nerve 
sheath tumors arising from Schwann cells [1, 5]. Predilection sites are in the head, neck, medi-
astinum, and retroperitoneal regions, whereas involvement of the sciatic nerve is very rare 
[8]. Schwannomas generally are solitary lesions (90%), but they are usually associated with 
neurofibromatosis type 2 (abnormality of chromosome 22), especially with multiple lesions 
[1].

Schwannomas most commonly occur between 20 and 50 years of age, without a gender 
predilection [9]. Malignant transformation of schwannoma is rare, at approximately 5% [6]. 
Although benign, schwannomas can undergo degenerative changes such as cystification, 
bleeding, calcification, and hyalinization [10]. Large cases of solitary cystic degeneration, as 
in our case, are relatively rare [9–11].

Schwannoma is a benign and slow-growing lesion; it generally has chronic symptoms. It 
can be misleading, sometimes mimicking degenerative spinal pathology due to disc herni-
ation. It often induces symptoms of radicular pain, and sensory or motor disturbances [12]. 
When involving the sciatic nerve, it can be asymptomatic or may present with sciatica or 
neurological deficits [13].

The sciatic nerve is formed by a combination of five nerves in the lumbar and sacral spine 
(L4–S3). These nerve fibers are responsible for the motor and sensory functions of the lower 
body [14]. Disorders in this region can produce a symptom called sciatica [15]. The differ-
ential diagnoses of nondiscogenic sciatica include lumbar disc herniation, tumor, abscess, 
hematoma, facet syndrome, lumbar instability, sacroiliitis, piriformis syndrome, and sciatic 
neuritis [16]. Benign tumors in the sciatic nerve consist of neurofibromas (60%) and schwan-
nomas (38%) [8]. Sciatic nerve schwannomas are rare, with a prevalence of less than 1% of 

Fig. 4. a MRI evaluation after surgery. b Axial coronal T2-weighted sequence demonstrating a small residu-
al cystic mass in the anteromedial left sciatic notch with a size of ±1.03 × 0.78 × 2.60 cm.
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all schwannomas [5, 10]. However, we have not found any report of a case such as our patient, 
with a solitary long sciatic schwannoma with a completely cystic component arising from the 
foraminal zone to the ischiatic sulcus. Our patient had symptoms of radicular pain and 
exhibited longstanding sciatica, caused by disc herniation and compression of the nerve 
sheath. The tumor arose from foraminal zone L5–S1 following the passage of the sciatic nerve 
to the left ischial groove. MRI is the most sensitive imaging technique to identify the morphology 
of these lesions. MR neurography combined with conventional MRI can identify the 
morphology and origin of the tumor and can be used for evaluation preoperatively, so that 
patients can immediately undergo management therapy. This was the case where the patient 
was diagnosed before surgery with MRI and was successfully operated on with satisfactory 
results and a very small residual mass.

On MRI, schwannoma shows a signal iso- or hypointensity on T1-weighted images and 
mild-to-marked hyperintensity on T2-weighted images as compared to the spinal cord, with 
various focal areas, such as areas of hyperintensity in cystic lesions, hypointensity repre-
senting bleeding, dense cellularity, or collagen deposition. Contrast administration shows 
various enhancement patterns, from homogeneous enhancement to peripheral enhancement 
in some others. These lesions can be degenerative changes with cyst formation, calcification, 
hemorrhage, and hyalinization [9, 14].

MR neurography (MRN) is a relatively new imaging technique for the specific assessment 
of peripheral nerves. It more clearly shows the origin of a tumor on the nerve, its length, and 
its relationship to the surrounding nerves. The accuracy of MR neurography is greater than 
that of conventional MRI (p < 0.05) [12]. MR neurography is ideal for use in 3.0-T MRI with a 
protocol following graded fluid signal-sensitive sequences with fat suppression [17]. Identi-
fication of peripheral nerve disorders with MR neurography can be seen from changes in 
signal intensity, especially on T2-weighted images, followed by changes in nerve morphology, 
as well as disorganization or absence of a characteristic fascicular pattern. 3D STIR-SPACE 
with contrast can clearly show important information about the origin of a tumor in the nerve, 
the extent of its involvement, and its relationship to the adjacent nerves [11, 17]. Conven-
tional MRI combined with MR neurography can clearly show the morphological information 
and the origin of the tumor [11, 17].

Long sciatic completely cystic schwannomas, as in this case, may be confused with other 
cystic lesions; differentiating them before surgery is important, and in this case, contrast-
enhanced MRI played a vital role. The main lesion that should be considered in the differential 
diagnosis of this case is neurofibroma [9].

Usually, schwannomas are solitary, well-defined, encapsulated tumors located eccentrically 
on the nerve root and originating from the proximal nerve or spinal nerve root. On MRI, 
schwannoma is homogeneous on T2-weighted images. Neurofibromas are generally multiple, 
lack tumor capsules, originate from the distal nerve, and cause fusiform enlargement of the distal 
nerve. Neurofibromas are usually heterogeneous, rarely homogeneous, on T1- and T2-weighted 
images [1, 5]. Schwannomas can be resected without loss of nerve continuity, whereas neurofi-
bromas are set deeply within the nerves and thus require complete resection [9].

Histologically, schwannoma shows Antoni A and B tissue, with a greater ratio of Antoni 
B than Antoni A tissue [9]. The characteristic pattern of Antoni A tissue is the Verocay body, 
while Antoni B tissue is characterized by a diffuse cellular structure with a round nucleus 
[18]. On MRI, the dominant type 1 tumor (Antoni A) tends to be small and homogeneous, 
while heterogeneous tumors (with or without cystic degeneration) tend to have a type 2 
proportion (Antoni B) [1].

Nonsurgical therapy is considered the first choice in patients without neurological 
deficits, because spontaneous regression of the cyst may occur. This therapy consists of anal-
gesics, physiotherapy, bracing, facet injection, and cyst aspiration. Surgical resection of cysts 
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is indicated in cases that do not respond to conservative therapy, as well as with recurrent 
cysts, severe pain, or neurological deficits [16]. In small tumors, extracapsular microscopic 
resection together with gentle dissection of the nerve fibers from the tumor capsule may be 
performed. Large tumors require intracapsular debulking first [7, 18]. In the majority of 
peripheral nerve schwannomas, total tumor resection without a significant neurological 
deficit can be achieved. Schwannomas have a good prognosis and a low incidence of recur-
rences, unlike neurofibromatosis [8].

Conclusions

Schwannoma is a benign neoplasm. Sciatic nerve schwannomas are rare cases and should 
be a warning possibility in young adults presenting with sciatica. We presented a rare case of 
histopathologically proven long sciatic completely cystic schwannoma of left foraminal zone 
L5–S1 extending to the left ischial sulcus. MR neurography combined with conventional MRI 
is a technique of great clinical value aiding in early diagnosis and localization before surgery, 
and must be confirmed histologically. Nonsurgical therapy is considered the first choice, and 
surgical therapy is indicated in cases that do not respond to conservative therapy, as in cases 
with recurrent cysts, severe pain, or neurological deficits.
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