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Abstract

- Tomas Marek' - Jonathan J. Stone' - Aditya Raghunathan? - Benjamin M. Howe? -

Perineural spread has been described in multiple neoplasms of neural and non-neural origin. The peripheral nervous system may
represent a highway by which tumors can spread throughout the body. Malignant peripheral nerve sheath tumor (MPNST) is a
neoplasm arising from peripheral nerves with high rates of local recurrence and distant metastases, leading to a poor 5-year
overall survival. In many cases, the optimal treatment involves wide en bloc excision with negative margins as well as chemo-
therapy and radiation. Even in cases of negative surgical margins, recurrence rates are high, suggesting possible skip lesions or
very distant infiltration along the involved nerve. We report a case of high-grade MPNST of the sciatic nerve with post-mortem
dissection and histopathologic characterization of perineural spread of microscopic disease to sites significantly proximal and
distal to areas with evidence of gross disease, which may help to explain the high rates of local and distal recurrence in MPNST.
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Introduction

MPNST is an aggressive neoplasm of the peripheral nervous
system, seen sporadically as well as in patients with NF-1 [2,
6]. Exposure to radiation may also be a causative mechanism,
with up to 10% of MPNST patients reporting a prior history of
exposure to radiation [6]. Treatment often involves complete
surgical resection with negative margins, with adjuvant (or neo-
adjuvant) radiation and chemotherapy [10]. Despite aggressive
treatment options, local recurrence (40-65%) and distant metas-
tases (30—60%) are common [1, 8, 16]. Metastases often present
in the lungs (nearly 65%); however, multi-system involvement is
common, and even brain metastases have been reported [15].
Five year overall survival remains poor (20-50%) in cases of
high-grade MPNST [7, 12]. As expected, positive margins on
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surgical pathology carry a 1.8-fold increased risk of mortality,
highlighting the importance of attempting an en bloc resection
with negative margins. We report a case of high-grade MPNST
of the sciatic nerve with post-mortem dissection and histopatho-
logic characterization of perineural spread of microscopic disease
to sites significantly proximal and distal to areas with evidence of
gross disease, which may help to explain the high rates of local
and distal recurrence in MPNST.

Case presentation and course

A 60-year-old woman with neurofibromatosis type [ presented
with pelvic pain, right leg numbness, and a right foot drop.
Initial workup demonstrated a pelvic mass concerning for
ovarian cancer (Fig. 1a). A laparascopic left oophorectomy
was performed at an outside institution, during which, a large
pelvic mass was identified. Intraoperative biopsies demon-
strated only necrotic tissue and were otherwise non-diagnos-
tic. Further imaging demonstrated a 15 x 8-cm mass extend-
ing through the right sciatic notch into the posterior thigh with
hypermetabolic regions on PET (Fig. 1b). CT-guided biopsy
demonstrated high-grade malignant peripheral nerve sheath
tumor. There was no evidence of systemic disease at diagno-
sis, but her disease burden was not amenable to surgical
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Fig. 1 a Initial MRI (sagittal T2) demonstrating pelvic mass (asterisk)
and no intradural extension. b PET imaging 5 months later demonstrating
large, hypermetabolic pelvic mass. ¢ Post-mortem MRI (sagittal T2)

resection. She died approximately 8 months after initial diag-
nosis, presumably from disease progression, and donated her
body for research into the progression of MPNST. Post-
mortem imaging demonstrated a massive intrapelvic mass
with sacral erosion and intradural extension (Fig. 1c). A
post-mortem dissection was performed to evaluate extent of
disease progression both grossly and microscopically via his-
topathologic evaluation along the sciatic nerve. The cause of
death was not determined during the post-mortem dissection.

demonstrating heterogeneous pelvic mass with evidence of intradural
spread (asterisk)

Post-mortem dissection

The sciatic nerve was resected from the conus medullaris
through the distal common peroneal nerve at the fibular
neck and distal tibial nerve at the mid-calf (Fig. 2).
Histopathological specimens were stained to identify areas
of tumor involvement along the sciatic nerve. The patholog-
ical pattern suggested a sciatic point of origin, but tumor
was found to be extending intradurally along the cauda

jatic Nerve

Proximal Sciatic Ner

Fig. 2 Cadaveric dissection and histopathologic analysis of the sciatic
nerve from intradural conus medullaris to distal tibial nerve in the mid-
calf (ankle region not shown). Microscopic evidence of tumor was found
distant to gross disease (+), extending proximally along the cauda equina
after crossing and involving the dura, to invade the gray matter of the
conus medullaris as well as distally where involvement was noted in the
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common peroneal nerve at the fibular neck, but not in the distal tibial
nerve at the ankle (—). The peroneal division of the sciatic nerve in the
thigh (proximal and distal sciatic nerve) was involved with relative spar-
ing of the tibial division, suggesting preferential invasion along individual
nerve fascicles rather than between nerve fascicles of the involved nerve
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equina to the gray matter of the conus medullaris proximal-
ly, and along the common peroneal nerve distally, with no
evidence of disease in the distal tibial nerve in the mid-calf.
Within the sciatic nerve of the thigh (both proximal and
distal), the peroneal division appears involved and expand-
ed, with relative sparing of the tibial division. This pattern
may suggest perineural extension along involved fascicles
which provide a pathway for tumor extension. Proximal
invasion allows for rapid expansion to other nerves via the
lumbosacral plexus, as well as central nervous system in-
volvement as the tumor crosses the dura and reaches the
conus via nerve roots of the cauda equina. Evidence of mi-
croscopic disease was identified well beyond identifiable
tumor on gross pathology, and skip lesions were present,
with tumor discovered distal to regions without evidence
of disease.

Discussion

We report a case of sciatic MPNST with progression along a
perineural highway both proximally to the central nervous sys-
tem as well as distally along the involved nerve. The patient’s
donation after her death allowed the complete histopathological
documentation of this mechanism of infiltration in MPNST.
This rapid invasion of microscopic disease along nervous tissue
mimics patterns seen in glial neoplasms of the brain and may
help to explain the high rates of local and distant recurrence
despite aggressive resection strategies utilizing en bloc resec-
tion with negative margins in cases of MPNST. This case illus-
trates the extensive potential and nature of perineural spread
along a neural highway, increasingly understood as a mecha-
nism by which some tumors of both neural and non-neural
origin spread throughout the body [3-5, 9, 13, 14].
Identifying cases of MPNST with extensive perineural
spread pre-operatively may be difficult with current imaging
technologies, as involved tissue can appear normal upon gross
examination. Correlation studies utilizing high-resolution MR
neurography or potentially ultrasound may elicit subtle chang-
es suggestive of perineural spread, but these findings would
have to be corroborated with histopathological evidence either
from surgical resection or post-mortem dissection. It has been
suggested that MR neurography has a high sensitivity (> 95%)
for detecting neuronal pathology, including perineural spread
[11]. Specific MR techniques, including T1 non-contrast se-
quences to look for nerve inhomogeneity, T2-weighted se-
quences looking for denervation of musculature, and
gadolinium-enhanced sequences may help to identify regions
of involved nerve proximal and distal to the index lesion. The
radiologist should be made aware of the potential for perineu-
ral spread, thus allowing them to target sequences to identify
the presence or absence of radiographic characteristics consis-
tent with perineural spread [11]. Intraoperatively, the surgical

team will need to rely on a trained neuropathologist to identify
evidence of perineural spread within the margins that may
appear grossly normal. If perineural spread is identified in
margin tissue during surgery, it should be considered that mi-
croscopic disease may have already crossed into the CNS and
far distally from the operative site. Even with negative mar-
gins, microscopic skip lesions may be present beyond the
extent of resection.

Conclusion

This case of sciatic MPNST highlights the diffuse, infiltrative
nature of disease progression along perineural pathways,
which may help to explain high rates of local and distant
recurrence of disease after aggressive, en bloc resection with
negative margins.
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Comments

A very interesting paper that provides an explanation for why malignant

peripheral nerve sheath tumors can be so challenging to treat as a result of

extensive perineurial speed both proximally and distally. It will be

interesting to chart the progress of high-resolution MRN and even ultra-

sound techniques to visualize nerve imaging abnormalities that might

suggest or indicate such spread pre-operatively or pre-post-mortem.
Michel Kliot

CA, USA
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