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Introduction

Schwannomas are the most common benign tumors of the

peripheral nerves, but they represent less than 8% of all soft-

tissue tumors.1–3 The incidence of benign schwannomas

involving peripheral nerves tends to be higher in women

than in men.1

Benign peripheral nerve schwannoma (BPNS) character-

istically presents as a generally single, oval, eccentric, and

painless mass present some time ago in a deep place in the

course of a nerve or plexus element.1,2 However, this tumor

can also be present as multiple lesions in patients with

neurofibromatosis type 2 (NF2), Carney complex type 1,
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Abstract Schwannomas of peripheral nerves are the most common benign tumors in this

location; it has specific radiologic and histologic features that enable its fundamental

distinction of neurofibromas. Given its importance in neurosurgical practice, known

radiologic and histologic criteria must be updated regarding this disease entity, as well

as its therapeutic strategy and results obtained with it. This article reviews this subject,

followed by a case report considered out of the ordinary, in which the tumor was

located in the sciatic nerve in a patient with neurofibromatosis type 1, treated by

microsurgical resection, which evolved favorably.
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Resumo Os schwannomas dos nervos periféricos são os tumores benignos mais comuns nesta

localização. Apresentam características radiológicas e histológicas específicas que

possibilitam a sua fundamental distinção dos neurofibromas. Dada a sua importância

na prática neurocirúrgica, devem ser conhecidos os critérios radiológicos e histológicos

atualizados à respeito desta entidade nosológica, bem como sua estratégia terapêutica

e o resultado com ela obtido. Neste artigo, é feita uma revisão do tema, seguido do

relato de um caso considerado fora do habitual, no qual o tumor localizava-se no nervo

ciático, em uma paciente portadora de neurofibromatose tipo 1, tratada por meio de

ressecção microcirúrgica, que evoluiu de forma favorável.
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and schwannomatose.1 It may occur in NF1 patients, but

neurofibromas are much more common in this

population.1,2

The segmental schwannomatose is characterized by mul-

tiple schwannomas located in a member without vestibular

nerve tumors, more common in women aged 30 to 60 years;

this condition could be a variant form of neurofibromatosis

(NF).4–6

Malignant degeneration of BPNSs is rare, whereas the rate

of malignant peripheral nerve sheath gets to be 18 times

higher in patients with neurofibromatosis type 1 (NF1) and

plexiform neurofibroma, and also radiation is a risk factor

described.7

Because the growth of schwannomas of peripheral nerves

usually occurs over many years, large lesions slowly stretch

and lengthen the fascicles. Thus, neurologic function tends to

be intact in these tumors.1,2 Some neurologic deficit in

smaller benign schwannomas is also rare, unless a biopsy

has damaged the nerve involved or unsuccessful attempt has

been made to remove the tumor with resultant nerve

damage. Under these circumstances, the residual mass can

be very painful, motor loss in the distribution of the involved

nerve can be severe, and the sensitivity can be markedly

reduced or absent.1

On palpation the tumor can be moved laterally but not

longitudinally toward the tumor trajectory.1 The percussion

on the mass can produce the Tinel sign, a warning sign more

useful in diagnosis.2

The ultrasound was done previously for diagnostic inves-

tigation and can still be used to define the peripheral nerve

tumors. With the advent of computed tomography (CT) and

magnetic resonance imaging (MRI), however, soft tissue and

nerve became more visible. The “gold standard” for imaging

of peripheral nerve tumors became MRI.7–13 If a solitary

palpablemass is clinically found in a patient and suspected as

tumor of the peripheral nerve, a simple MRI of the extremity

involved, or even a contrast, with fat suppression is advised.7

The radiologic features of schwannomas on MRI are

homogeneous mass, with medium- to low-signal intensity

on T1-weighted sequences, while presenting with T2 hyper-

intense sign2; after infusion of contrast, these tumors show

great enhancement.1,9 Ancient schwannomas can produce

different images, with areas of low-signal intensity due to

the presence of hyaline degeneration and fibrosis.14–17 The

“target sign” present in 50% of cases is due to central hypo-

(fibrous component) and hyperintensity in the periphery

(component myxedema).2

Schwannomas are often encapsulated, whereas neuro-

fibromas are normally not; detection of the capsule that

causes a rim of hypointense border of the tumor and the

presence of the nerve along the side of the lesion help

distinguish them from neurofibromas.10

If multiple palpable tumors, NF, or schwannomatose call

for possibility of the clinical examination, the analysis should

be more comprehensive, including several full column to set

any spinal or foraminal mass.7

New techniques using magnetic resonance neurography

have the potential to offer better visualization and definition

ofmass lesions of peripheral nerve, and produce imageswith

higher-resolution nerves with greater separation of the

adjacent soft tissue.7

Schwannomas are benign tumors arising in the Schwann

cells, with important and specific histopathologic features.1,2

Macroscopic appearance is characteristic in the form of well-

circumscribed mass with degenerative changes and variable

mixture spindle compact area (Antoni A) and microcystic

hypocellular area (Antoni B) rich in macrophages and colla-

gen fibers. A collagenous capsule thus formed is a consistent

finding and the hyalinized vessels.18 At immunohistochemi-

cal analysis schwannomas typically show strong diffuse

expression of S100 protein and abundant pericellular colla-

gen IV, consistent with the presence of a continuous peri-

cellular blade basal. Glial fibrillary acidic protein (GFAP) is

expressed in a subset of schwannomas.18

Recent positive markers in schwannomas often include

podoplanin, calretinin, and SOX10.19,20 Typical schwanno-

mas may very rarely show aberrant expression of

cytokeratin.19,20

Unlike neurofibromas, the neurofilament protein staining

is restricted to axons normally trapped in the periphery of

the tumor, although some recent studies suggest that the

presence of intralesional axons is actually more frequent

than previously described.18,19

The cellular schwannoma, although relatively rare, is an

important variant of schwannoma. Because of its high cellu-

larity, the fascicular pattern of growth, increased mitotic

activity, and occasional locally destructive behavior, includ-

ing bone erosion, it often appears malignancy. Cellular

schwannoma is defined as a schwannoma composed almost

entirely of one fascicle compact Schwann cell proliferation,

with well-differentiated bland cytological without Verocay

bodies.18,21

Important clues to the diagnosis include the presence of

foamy histiocytic aggregates, awell-formed capsule contain-

ing lymphoid aggregates and diffuse S100 protein and

strong, and pericellular expression of collagen IV.18 Diffuse

expression of S100 protein is extremely unusual in fusiform

neural malignancies, and this finding should always raise the

possibility of cellular schwannoma. Cytokeratin immunore-

activity can be seen in some cellular schwannomas, and it

may represent cross-reactivity with GFAP.18,21

Case Report

A 47-year-old patient, diagnosed with NF1, was referred to

the neurosurgery service at the Catholic University of Cam-

pinas due to the appearance of a lump in the left thigh high,

gradually growing in size at the posterior region associated

with pain for nearly 2 years. The pain was described as

burning, constant, receiving score 8 in verbal numeric scale,

started in the upper third of the thigh, and radiating the back

of the limb to the lateral aspect of the foot.

Physical examination revealed dysesthesia-likeburning in

the territory of the right sciatic nerve without paresis and

alterations in tendon reflexes, in tropism, ormuscle tone. The

root tests and the corticospinal tract were normal. MRI of the
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hip and thigh showed a regular, oval lesion adjacent to the

left sciatic nerve, with hyperintensity on T2-weighted se-

quences, associated with a hypointense rim (►Fig. 1).

Days after the radiologic examination, the patient under-

went surgery for resection of the lesion. The technique of

microsurgical dissection was performed at the edges of the

capsule, followed by lateralization and longitudinal incision

at the tumor base, thereby providing the complete removal of

the lesion after the separation of the issues related to the

tumor (►Figs. 2 and 3). There was no fascicle section.

In the immediate postoperative period, the patient was

asymptomatic, with no change in the neurologic examina-

tion, with complete reversal of neuropathic pain, graduating

in pain verbal numeric scale to 0, which remained in the

following outpatient. The pathologic result was typical

schwannoma (►Figs. 4 and 5).

Discussion

The treatment of BPNS is surgical, aiming for complete tumor

resection using microsurgical technique.1,2,8,11–13 Serious

Fig. 1 T2-weighted MRI of the left thigh showing a regular, homo-

geneous, and hyperintense lesion, in the path of the sciatic nerve,

with subtle hypointense margin on his capsule.

Fig. 2 Surgical exposure of the tumor in the upper third of the

posterior left thigh using pericapsular dissection.

Fig. 3 Regular encapsulated lesion, approximately 4.5 cm in diam-

eter in the anterior-posterior axis and 3 cm in lateral-lateral axis,

showing section at its base to expose the adjacent nerve fascicles and

enable complete resection.

Fig. 4 Tumor composed of uniformly spindled Schwann cells with

Antoni A (cellular fascicular) and Antoni B (myxoid; vacuolated)

regions.

Fig. 5 Antoni A region with Verocay bodies (eosinophilic cores and

nuclear palisading).
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complications can occur if care is not taken with dissection

and preservation of elements of the plexus or nerves in-

volved.1 Exposure of the nervewell proximal and distal to the

lesion origin is required.1,2 Other elements of the plexus or

nerves and vessels are dissected and spared. An area on the

perimeter of the capsulewith little or no specification is then

opened longitudinally.1,2 The encapsulated tumors are sep-

arated from their fascicles, moving them toward the periph-

ery.2 These fascicles can be adhered to the outer surface of

the tumor capsule, although they are rarely built inside the

capsule.1

The capsule and the fascicles “basketed” are gently dis-

sected and moved laterally to expose the tumor.1,2 The

interfascicular dissection is then made in the proximal and

distal poles of the tumor.1,2

Sometimes two small fascicles are seen entering and

exiting the tumor, and these are exposed and surrounded

by loops of vessels.1 Electric stimulation and acquisition

through the booklets that come in and out of each pole are

then performed if equipment is available.1 Stimulation of

fascicles generally does not produce distal muscle function

or perform the fascicles of neuronal action potential

through the tumor to distal elements.1 These proximal

or distal nonfunctional fascicles are sectioned, and the

tumor is removed as a single mass.1 One way to do this is a

section on entry or exit of nonfunctional issue, raising the

tumor at that end and dissecting the underlying issues and

keeping the most retained fascicles.1,2 The nonfunctional

specification of the opposite end is then severed to com-

plete the removal.1

An alternative approach sometimes used in large tumors

is to open the capsule along and enucleate the homogeneous

or sometimes cystic tumor content, using suction, forceps

and scissors, or a Cavitron ultrasonic surgical aspirator

(CUSA).1,2 The fascicles are spared and scrutinized away

from the tumor capsule, which is then resected. The capsule

is completely removed to reduce the chance of recurrence,

although some surgeons do not agree with this concept and

leave it, believing that there can be less risk of injury to the

involved nerve.1,2

Some schwannomas become quite large and extend be-

yond the immediate region of the nerve. These lesions are

more difficult to dry out, which increases the possibility of

recurrence of the tumor remnants or capsule.1

In case of BPNSwith malignant degeneration, treatment is

based primarily on surgical excision with free margins. The

radiotherapy provides local control and can delay the onset of

recurrence, but has little effect on the long-term survival.

Malignant tumors are those traditionally unresponsive to

chemotherapy because most cases are soft-tissue

sarcomas.7,22

A subgroup of this type of spinal tumor deserves to be

mentioned because of its proximity and specific topographic

features. They are mostly solitary, sporadic, and originated

entirely from the intradural dorsal root.23 Spinal schwanno-

mas initially generate local pain and radicular symptoms

often at a later stage.1,23 Classification of Asazuma and

collaborators helps decide what type of surgery to be per-

formed for spinal “halter” schwannomas in its approach

resection, and recurrence after standard treatment with

complete wide excision is rare (except in cases of NF2).23

In reviewing 30 years of experience in the treatment of

tumors of the nerve sheath reported in Youmans Neuro-

logical Surgery, 6th ed,1 it was found that the schwanno-

mas were less common than neurofibromas in brachial

and pelvic plexus, and that most brachial plexus schwan-

nomas were located in the supraclavicular region. The

degrees of pre- and postoperative strengths were com-

pared to determine the effectiveness of surgical treat-

ment, with worsening in only 8 of 76 cases (10.5%)

surgically addressed.1

Adani et al2 reported in 2014 a series of 34 patients with

schwannomas located in the upper limbs, treated with

microsurgical technique by the technique of intracapsular

enucleation. Immediate postoperative sensory deficit was

identified in 28 patients (82%), and only one deficit persisted

12 months after the procedure. There were no cases of

paresis. Also, this series showed that the location of the

tumor did not appear to be related to the final outcome,

despite having been no lesion in brachial plexus.2

Schwannomas of the sciatic nerve (SSN) are rare, with a

frequency lower than 1%.24–26 The posterior tibial nerve is

most frequently involved in the lower limbs nerve.27 The

most frequent clinical presentation of SSN consists of palpa-

ble painful mass.28–30

Eroglu et al27 recently published, in Turkish Neurosurgery,

the case report of a 40-year-old patient who presented with

schwannoma of the sciatic nerve in the posterior region of

the right thigh and underwent complete resection of the

lesion using the technique of enucleation of the capsule. The

postoperative result describedwas great, without having any

kind of pain or neurologic deficit.29

This case confirmed the clinical, radiologic, and histologic,

features consistent with benign schwannoma of the sciatic

nerve, and was also of great importance in the differential

diagnosis with neurofibromas, especially in patients with

NF1. It demonstrated the possibility of conducting technique

initially preserving the capsule, allowing a complete resec-

tion of the lesion and a satisfactory outcome.

Conclusion

Patients who have chronic sciatica without radicular signs,

history of low back pain, or radicular compression on imag-

ing studies should have as one of the diagnostic hypotheses

of schwannoma of the sciatic nerve.

The literature lacks reports about BPNSs in the lower limbs,

including their surgical technique and surgical outcome.

More reports and comparative studies are needed to

establish whether there is any specific feature in benign

schwannomas of peripheral nerves in the upper limbs than

the lower limbs, as well as the surgical technique used in

their approach and the outcome after surgery. It is also

necessary to elucidate whether factors such as duration of

symptoms, the clinical presentation, and lesion size affect

the therapeutic outcome.
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