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CLASSIFICATION

I. Neoplasms ONERVE SHEATHOTrigin:
A. Benign:
1. SCHWANNOMA
2. NEUROFIBROMA

B. Malignant:
1. MALIGNANT SCHWANNOMA
2. NERVE SHEATH FIBROSARCOMA

Il. Neoplasms oNERVE CELL (NEURAL CREST) origin:
1. NEUROBLASTOMA
2. GANGLIONEUROMA
3. PHEOCHROMOCYTOMA

I1l. METASTASESto peripheral nerves

IV. Neoplasms oRON-NEURAL oOrigin:
1. LIPOFIBROMATOSIS OF EDIAN NERVE
2. INTRANEURAL LIPOMAHEMANGIOMA GANGLION

V. NONNEOPLASMS
1. TRAUMATIC NEUROMA
2. COMPRESSIVE NEUROM@VOrton's neuroma)

1 most are benign.
1 can arise on any nerve trunk or twiigany PNS tumors are subcutaneous)

SPECIFIC TUMOR TYPES

SCHWANNOMA (s.NEURILEMOMA , NEURINOMA)

Neurinoma ibsolete term
- most common neurogenic tumdexact prevalence unknown)

SCHWANNOMA OF CRANIAL NERVESY
PATHOLOGY

1 benign tumowof Schwann cellgderived from neural cresdtain positively for SLOO").
*acidic protein commonlydund in supporting cells of central
and peripheral nervous systemimportant diagnostic tobl
usuallysolitary, typically limited to one nerve fascicle or bundle.
grows eccentrically in nerve sheath (nerve fibers displaced periptigrailynor isrelatively easy
to dissect free. *although axons may become entrapped in capsule
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| Compress, rather than invade, parent nerve

well-defined, fibrousapsule(vs. NEUROFIBROMA, frequently with overlying vessels.

in very large masses, degenerative cysgjorrhage, or dystrophic calcification may be present.
slow growing.

malignant degeneration is extremely rgdpgimary malignant tumors of Schwann celle
histologically distinct).

1 histologicaly i alternating? distinct regions

E

Antoni A areas compactcellular regionswith spindleSchwanrcells (positive forS-100
protein, twisted nuclei, indistinct cytoplasmic bordensinany intersecting bundles;
cells may palisade around eosinophilierocay bodiegtight, discrete aggregate of
spindleshaped, palisaded nuclei with cenfiah u c-fl re dleriltary area,
representing collection of cytoplasmic processes of tumorous Schwannlitéds)
stromal matrix.

Antoni B areag much less cellula¢spindle or @al Schwanrcells arranged haphazardty
loose meshwork background of myxomatous loose connective tisgitie
microcystic changes
1 electron microscopy all Schwanrcell surface is coated with basal lamina; basal lamina lies in
stacks between cells along with typical and lspgcing collagen fibrils with 130m periodicity
(Luse body

Four major forms

1. Conventional (commeon,:solitary)form

2. Cellular form: 1 locally aggressivehypercellular mass of spindihaped cells forming
intertwining fascicles and cords; characteristic ridldnoderate cytologic atypia and low
mitotic rate (5 mitoses per 20 higlowered fields); most commonly as tumor of mediastinum,
retroperitoneum, and deep soft tissue.

3. Plexiform form (5%)7 multinodular growthpattern of predominantlntoni A tissuen
dermis and subcutis.

4. Ancient form: 7 entirely composed okntoni B tissuewith degenerative changésystic with
calcification)andcytologic atypia (but mitotic figures are rare).

Location(any part of PNS) in order of decreasing frequency:

1) head& neck (50% of all schwannomas)2-10% of intracranial tumor&@Ilmost
exclusively orsensory nerve€N8 > CN5 > CNS> CNL10)
N.B. CN1 and CN2 are myelinated by oligodendroglia!


http://www.neurosurgeryresident.net/Onc.%20Oncology/Onc62.%20Schwannomas%20of%20Cranial%20Nerves.pdf
http://www.neurosurgeryresident.net/USMLE%202/Respiratory%20system%20(2101-2200)/2159.%20Mediastinal%20Disorders.pdf
http://www.neurosurgeryresident.net/Onc.%20Oncology/Onc20.%20Neuroblastic%20Tumors.pdf
http://www.neurosurgeryresident.net/Onc.%20Oncology/Onc20.%20Neuroblastic%20Tumors.pdf
http://www.neurosurgeryresident.net/USMLE%202/Endocrine%20system,%20metabolism%20(2701-2800)/2741.%20Pheochromocytoma.pdf
http://www.neurosurgeryresident.net/PN.%20Peripheral%20Neuropathies/PN7.%20Trauma%20of%20Peripheral%20Nerves.pdf
http://www.neurosurgeryresident.net/PN.%20Peripheral%20Neuropathies/PN5.%20Compressive%20Neuropathies.pdf
http://www.neurosurgeryresident.net/Onc.%20Oncology/Onc62.%20Schwannomas%20of%20Cranial%20Nerves.pdf
http://www.neurosurgeryresident.net/Onc.%20Oncology/Onc62.%20Schwannomas%20of%20Cranial%20Nerves.pdf
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2) flexor surfacesof upper and loweextremities (esp. near elbow, wristhd knee peroneal
and ulnar nerves).

3) trunk - spinal rootgtumors often have dumbbell shapgympathetiaerves posterior
mediastinum and retroperitoneum).

Verocay body:
o Tl

Schematic illustration :

Top- solid lesion arises within nerv m
composed of single fascicle. PN
Middle - Schwann cell proliferation

within epineurium and peripherally J‘f""

displaced nerve fibers, resulting in m

N

nodular eccentric growth; no capsu +
is formed.

Bottom- larger tumor eventually
becomes separated from surroundi
fascicles by capsule formed from
perineurium and epineurium;
occasional axons are present:

Unlformly positive anfi S-100 protein immunostaining:
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Large neurilemoma (5 cm in diameter) showing irregularly lobulated and secondary degenerative changes, i.e. partly cy
with calcification (secalled ancient change); hemorrhage and opaque crgalloyv area of tumor are also seen:

Cut surface of schwannoma (similar to that of many mesenchymal neoplasms, with "fish flesh" soft tan):
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Schwannoma removed from surface of peripheral nerve:
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Left- "Antoni A" patternwith palisading nuclei surrounatj pink areas (Verocay bodies).
Right - "Antoni B" patternwith looser stroma, fewer cells, and myxoid change:
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Schwannoma at higher magnificatiespindle cells (likemost neoplasms of mesenchymal origin), but cells are
fairly uniform + plenty of pink cytoplasm:


http://library.med.utah.edu/WebPath/webpath.html
http://library.med.utah.edu/WebPath/webpath.html
http://library.med.utah.edu/WebPath/webpath.html
http://library.med.utah.edu/WebPath/webpath.html
http://library.med.utah.edu/WebPath/webpath.html
http://library.med.utah.edu/WebPath/webpath.html
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ETIOLOGY

1 most schwannomas haveromosome 22 aberrationalteration or loss oNF2 gene (22q12)
product(Merlin) is postulated to be involved sthwannom&ormation.
i rare schwannomas are associated géhetic syndromes
Carney complex- autosomal dominartisorder:
1) psammomatous melanotic schwannd@®o are malignant)melanin deposition +
concentric calcified bodies (psammoma bodies).
2) lentigines(melanocytes are also of neural crest origin)
3) cardiac myxomas
4) endocrine overactivity

Neurofibromatosis type 2(cranial or spinal root schwannomas)

Neurilemmomatosis- autosomal dominamariant of NF2 (characterized by multiple
subcutaneouschwannomas).

CLINICAL FEATURES

-vague symptoms (aver agedbbyedrs affechpersolideafyage gnosd i a
commonly20-50 yr9, females > males:

1 cosmetic deformity- slow-growingsmoothsurfacedsubcutaneousass (< 10 cmsometimes
with purplish skin discoloration.
I most are nontender.
T mass ignobilein transverse plane and tethered along nerve axis.
T waxing and waning of tumor siegay be noted (fluctuations in amount of cystic
change).
1 neurologic symptoms(late more severe in tumors associated withJF compressive
neuropathy
spinal rootsi maycompress spinal cord.
sciatic nervel mimic discogenic lowback pain.
limb nervesi mild, localized pain and paresthesia.
tumors in compartmentsi compartment syndromes (thoracic outlet syndrf@ve
nerve root], carpal tunnel syndrome, tarsal tunnel syndjo

DIAGNOSIS

1 plain X-ray - only for intraosseous lesiorare - benignappeaing, wellcircumscribed lesion (if
involves sacrum massive bony destruction may be present
1 CT - hypodense to isodengaominent enhancementtjtratumoral calcification isare
1 MRI - sharply circumscribetbund or oval masgyypointense on T1, hyperintense on T2;
prominent enhatement*.
*uniform in smaller tumors but frequently heterogeneous
in larger lesiongcystic changes)
PET i if uptake is high, suspect malignantipéeral nerve sheath tumor.
biopsy may be needed (esp. for bone lesions or largetisstie lesions)excruciating pain
triggered by insertion of needle is clue in diagnosis of nerve tumors!
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STAGING

- ENNEKING system
Grade 1 lesions inactive
Grade Zesionsi deform surrounding tissues but are not destructive or locally aggressive.
Grade 3 lesion locally aggressive (may invade local tissues) but no metastatic potential.

TREATMENT

A. Resectioni lesion is excised marginally, and nerve fibersspared.

B. Stereotactic radiosurgeryi for small intracranial schwannomas.

C. If resection would lead to significant functional deficit (unusual case):
a) observation.
b) interlesional resection

1 most commortomplicationis initial neurapraxia (can be permanent!).
1 recurrenceis unlikely (incomplete excision capable of slow recurrence).
Higher recurrent rates
1) intraspinal, sacral, intracranial tumors
2) plexiform form
3) tumors in association with NF2



http://library.med.utah.edu/WebPath/webpath.html
http://library.med.utah.edu/WebPath/webpath.html
http://library.med.utah.edu/WebPath/webpath.html
http://library.med.utah.edu/WebPath/webpath.html

NEUROFIBROMA

PATHOLOGY

1 benign tumor oSchwann cellsfibroblasts perineurial cells and frequentlyerve fibers

i extensive amounts of collagen with axons dispersed throughout (nerge
fibers run through tumdr fishredded canroi€) - excision impossible without
sacrificing nerve

T immunoreactivity for SLOO protein is observed in only portion of cells (vs.
uniform reactivityin all cellsthroughoutsCHWANNOMA

T like scHwANNOMASheurofibromas grow as Schwann cells in tissue cultures,
identifying common cellular type

1 tend to benultiple (suspecheurofibromatosid).
1 fusiformgrowth in endoneurim - difficult to dissect.
1 lack thick collagenous capsule ($&HWANNOMA)- surrounded by variably thickened perineurium
and epineurium
1 lack Antoni type A and B patterns and Verocay botipgal of SCHWANNOMAS
1 firm and lobulated (never cystic).
1 1315%undergomalignantdegeneratioto sarcoma
AShredded carrotso:
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Special Typd PLEXIFORMNEUROFIBROMA(anomaly rather than true neoplasm):
9 considered by some tacur only inneurofibromatosi<l.
large nerve trunk is most common site.
frequently multiple.
loose, myxoid background with low cellularity.
proximal and distal extremes of tumor have poorly defined margins (tumor fingers and
individual cells insert themselves betwewnve fibers).
1 significant potential for malignant transformation.

CLINICAL FEATURES, DIAGNOSIS, TREATMENT

- seefiSchwannoma

1 skin lesionsareevident as nodules (x overlying hyperpigmentation); may grow large and become
pedunculated.

1 neurofibromas magtart grow faster after incomplete resections (attempt radiotherapy first!)

1
1
1
1

Extraspinal neurofiorom@ 2-MRI) - hugetumorin left posterior triangle without spal involvement (P =
posterio):

SCHWANNOMA vs.NEUROFIBROMA

1 principal cell type of both tumorsSchwann cell NEUROFIBROMASISO incorporatébroblasts
and frequentlyerve fibersas well.
1 MRI distinction between two types is usually difficult!

Schwannoma Neurofibroma
Schwann cell Schwann cell fibroblasts perineurial cellst
nerve fibers
solitary (multiple in NF2) multiple
growseccentricallyin nerve sheatheasy to fusiform growthin endoneurium difficult to
dissect dissect
thick collagenous capsule no collagenous capsule
Antoni type A and Bpatterns and Verocay -
bodies
malignant degeneration is extremely rare 13-15% underganalignant degeneration
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Schwannoma

(Neurilemmoma) Neurofibroma

MALIGNANT PERIPHERAL NERVE SHEATH TUMOR (' S. MALIGNANT
SCHWANNOMA, NEUROFIB ROSARCOMA, NEUROSARCOMA)

- highly malignant sarcoma
1 % cases are diagnosed in people witle 1 neurofibromatositheir lifetime risk is 815% with
35%cases at age 20 year}1 astransformation of prexisting neurofibroma
1 etiology. do not arise from malignant degeneration of schwannomas!
a) de novo
b) transformation of plexiform neurofibroma
c) previous radiotherapy
1 mutations in chromatimodifying gene SUZ12 are found only in MPNST but not in benign
neurofibromas
1 histology
- immunoreactive for 200
- poorly defined tumor mass with infiltration along axigarent nerve, invasion of
adjacent tissues.
- locally invasive Y multiple recurrences
- mitoses, necrosis, and extreme nuclear anaplasia are common.
typical initial signs- pain or enlargement ohass
treatmentis surgi@l resetion with wide margins
- chemotherapy (e.g. higthose doxorubicin) and often radiotherapy are done as adjuva
and/or neoadjuvant treatment but responses are poor.
1 frequentlyfatal
- reducdife expectancy significantly in NF1 patientenean survivaB0.5 moiths
- 5-year survival only 20%

E |

Malignant peripheral nerve sheath tumour with typical herringbone pattern. H&E stain.



MALIGNANT TRITON TUMO_R - MPNST with rhabdomyoblastomatous compondnghly

characteristic for NF1.

1 name "triton"is used in reference to observation of supernumerary limbs containing bone and
muscle growing backs of tritons after implantation of sciatic nerve into soft tissues of back.

A. Spindle cell component with brisk mitotic activi§y. Rhabdomyosarcomatous component

PERIPHERAL NERVE MET ASTASES

Cancer can affect peripheral nerves
a) compressior(e.g. compression of brachial plexus by Pancoast's tumor; skull metastase
may compress cranial nerve as it passes through skull foramen).
b) direct invasion- from hematogenous spread or by direct extensmn surrounding

structures.
epineurium providesfiective barrier to invasion by solid tumors, but certain tumors have
special propensity to invade and spread along peripheral nerves

1 complications of therapy (radiation fibrosischemotherapynduced neuropathyan mimc
peripheral nerve metastases.
1 CT/MRI - discretetumors or areas of enhancementrgical exploration is sometimes required
for diagnosis.
1 control of pain(frequently severe and unrelentjng priority:
a) analgesics
b) anesthetic blocks
c) systemic chemotherapy
d) focal radiation

Branchesoper i pher al nerve invaded by nests of malignant c


http://upload.wikimedia.org/wikipedia/commons/thumb/2/26/Malignant_peripheral_nerve_sheath_tumour_-_high_mag.jpg/1280px-Malignant_peripheral_nerve_sheath_tumour_-_high_mag.jpg
http://www.amazon.com/gp/product/9283224302
http://www.amazon.com/gp/product/9283224302




