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Background  We present an interesting case of a peripheral nerve sheath tumor extending from the neural foramen
of T2 into the pleural space. The mass was initially asymptomatic; however, decades after diagnosis, the
patient developed neurologic sequelae warranting surgical resection. Final pathology identified this mass as
containing features of both neurofibroma and schwannoma.

Summary = A 67-year-old healthy female presented for evaluation in the office with an asymptomatic thoracic paraspinal
mass found incidentally on imaging following evaluation of a work injury. She elected for conservative
management but unfortunately developed neurological deficits with gait difficulties three decades later.
Magnetic resonance imaging (MRI) was repeated, which demonstrated compression of the spinal cord with
narrowing of the T2-T3 foramen and nerve root compression. Surgical resection was planned in a two-
stage procedure. First, a debulking of the mass compressing the spinal cord to resolve the mass effect was
performed by neurosurgery. Pathology from this surgery revealed neurofibroma. The second stage of surgery
resulted in the complete removal of the residual tumor via thoracotomy. The specimen was ultimately
classified as a schwannoma.

Conclusion  Peripheral nerve sheath tumors are common, but the uncommon location, presentation, and combination
pathology of this tumor presented a unique blend of features for this case. The patient underwent a
multidisciplinary, staged resection for the complete resolution of symptoms. Although masses may be
asymptomatic for decades, follow-up and prompt re-evaluation of the progression of peripheral nerve sheath
tumors once symptoms develop should be undertaken for optimal outcomes. Postoperative outcomes are
positive, with improvement in symptoms and a low risk of recurrence. Appropriate surgical planning with a
multidisciplinary approach tailored to the patient may be required for optimal outcomes.
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Case Description

A 67-year-old woman was incidentally found to have an
asymptomatic thoracic paraspinal tumor. Magnetic reso-
nance imaging (MRI) of the thoracic spine performed for
an unrelated work injury showed an extradural, lobulated
mass originating in the right neural foramen of T2, with
extension into the right pleural cavity and posterior medi-
astinum. The mass measured 5.2 x 4.7 x 3.6 cm, and a
mild mass effect was seen on the right posterior trachea and
adjacent lung. However, it was also well-circumscribed and
homogenously enhancing with no evidence of associated
osseous destruction or mass effect on the spinal cord, sug-
gestive of a benign peripheral nerve sheath tumor (PNST
[Figure 1]). Given that her asymptomatic and benign
pathology was suggested by imaging, the patient elected
for conservative management with routine surveillance.

The patient was followed for 30 years without progression
and had a repeat MRI, which showed stability of the mass
(Figure 2). Over the course of a few months, the patient
noticed difficulty walking and numbness of the torso and
lower extremities. She was re-evaluated in the office, where
her neurologic constellation of symptoms included: vague
decreased sensation below the level of T4, unsteady bal-
ance, and abnormal plantar (Babinski) reflex. No focal
motor deficits were present in the lower extremities. A
repeat MRI was then obtained at the time of showing an
increase in the size of the mass compared to before (Figure
2), with growth inwards, causing a significant mass effect
on the spinal canal and moderate to severe compression of
the spinal cord. It also caused severe right neural foraminal
narrowing at the level of T2-T3, with resulting impinge-
ment on the nerve root (Figure 2).

The surgical plan was complete resection of the mass in two
stages. Neurosurgery planned initial surgery as a laminec-
tomy at T2 for debulking and resection of the intraspinal
component to decompress the spinal cord and remove the
tumor through the foramen. Resection of the intraspinal
portion of the mass resulted in resolution of the mass effect
upon the spinal cord with partial relief of symptoms. After
the first stage of resection, a repeat MRI showed residual
components of the mass extending out of the right neural
foramen of T2 into the right hemithorax but significant
decompression of the spinal cord (Figure 3). Pathology
of the spinal tumor specimen from the first stage of sur-
gery was classified as a neurofibroma. Histology confirmed
spindle cells arranged in fascicles and bundles with back-
ground collagen stroma; no features of schwannoma were
seen (no peripheral palisading, Antoni A or B areas).
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Figure 1. MRI: Axial T2-weighted Image. Published with Permission

A) Thoracic spine at the level of T2, demonstrating right-sided mass extending
out of the T2 neural foramen (arrow) and into the thoracic cavity. Sagittal

T2 image B) shows the mass extending into the right hemithorax (inferior to
asterisk).
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Figure 2. Repeat MRI in Routine Office Follow-up: Sagittal Fluid-
Attenuated Inversion Recovery (FLAIR) Sequence. Published with
Permission

A) Shows the mass essentially unchanged in size from the prior study, about
five years prior. Patient subsequently developed neurologic sequelae and was
sent for repeat axial T2-weighted image B), which demonstrates interval
increase in the size of the mass (asterisk), which now extends into the spinal
canal and causes mass effect on the cord (arrow).
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Figure 3. MRI Obtained After First Stage of Resection. Published with
Permission

Axial T2-weighted image after the first stage of resection shows relief of mass
effect on the spinal cord (arrow).

A planned combined approach was scheduled for the sec-
ond stage of resection. After resection of 85-90% of the
intrathoracic portion of the mass by cardiothoracic surgery
via posterolateral thoracotomy, neurosurgery completed
the resection of any remaining tumor under microscopy.
The patient was continuously monitored using somatosen-
sory evoked potentials during the procedure and remained
stable for the duration of the surgery. The final pathology
confirmed negative margins and revealed a 5.3 x 2.5 x 3.0
cm mass with a light-tan cut surface with areas of yellow
discoloration. Further histologic evaluation was also per-
formed and confirmed this to be a schwannoma due to the
presence of peripheral palisades and Antoni A and B bod-
ies. Immunostaining demonstrated strong S100 staining
in the cells, which were negative for smooth muscle actin
and desmin. The patient had an unremarkable postoper-
ative course and has continued to do well without symp-
toms on routine follow-up. Repeat imaging was performed
one year after resection and confirmed complete resection
of the mass without evidence of recurrence.

Discussion

Benign peripheral nerve sheath tumors (PNSTs) are
rare tumors that can involve any peripheral nerve. When
arising from nerve roots, they are classified as paraspinal
PNSTs. These are frequently asymptomatic and can be
large before
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symptoms occur.' In fact, paraspinal PNSTs frequently
invade the posterior mediastinum and may rarely involve
other mediastinal compartments, the parenchyma of the
lung, or extend intrathoracically, as in our patient. Care
must be taken to differentiate schwannoma and neurofi-
bromas from malignant varieties of PNST. Schwannomas
comprise approximately 65% of PNSTs, while malignant
PNSTs compromise only 5% of PNSTs.? Clinical suspi-
cion should be raised in patients presenting with multiple
neurofibromas or schwannomas, given their association
with inherited genetic disorders (like neurofibromatosis
type 1, neurofibromatosis type 2, and schwannomatosis).
It is extremely rare for both histologic types of PNSTs to
be identified within a single specimen; however, the classi-
fication of both neurofibroma and schwannoma in a single
mass has been referred to as a “hybrid schwannoma-neuro-
ma’ or “eurofibroma with Schwann cell nodules” by Feany
and colleagues in only nine reported cases® (Table 1).

Table 1. Comparison of Features of Schwannoma Versus Neurofibroma.

Not all PNSTs require surgical intervention. Observation
with monitoring may be appropriate in asymptomatic
tumors with no suspicion for malignancy; subcutaneous
neurofibromas, dermal neurofibromas, plexiform neurofi-
bromas with low suspicion for malignancy; nonneoplastic
tumors; and minimal symptoms in older, medically unfit,
or debilitated patients.” Indications for surgery include
disfigurement, bleeding, pain, neurologic deficit, and sus-
picion for malignancy.®’ In contrast, PNSTs located in
the posterior mediastinal are treated with complete surgi-
cal excision regardless of symptomatology.'. This may be
performed via thoracoscopic or open approach and may
require a combined approach by a team of thoracic and
neurosurgeons if intraspinal extension is present.'"'? As
presented in this case, the neurosurgical portion is typically
performed first in order to decompress the spinal cord and
improve or resolve symptoms.'*"> Earlier surgical interven-
tion in this case may have allowed for a minimally inva-
sive approach and/or a single-stage procedure to minimize

morbidity.

Schwannoma Neurofibroma

Genetics May be sporadic May be sporadic
Associated with Neurofibromatosis Type 2 or Associated with Neurofibromatosis Type 1
Schwannomatosis

Composition Schwann cells? Mix of Schwann cells, perineural-like cells, fibroblasts,

mixed with nerve fibers, collagen and myxoid matrix*

Most common | Cervical and lumbar spine®*

Cervical spine®”

location

Presentation Asymptomatic/incidental Often young (2030 years) Asymptomatic/incidental
Palpable mass/pain Palpable mass/pain
Hemorrhage Neurologic symptoms®
Neurologic symptoms*”

Imaging CT: difficult to differentiate from adjacent muscle

MRI: delineates involvement of nerve and adjacent structures, no pathognomonic characteristics to any tumor
[T2 imaging may show central hypodense region (“target sign”) in neurofibroma]

Malignant features: rapid expansion, inhomogenous enhancement, hemorrhage, necrosis, heterogenous signal,
size >5cm, ill-defined margins, invasion of fat plans, peritumoral edema

Involvement of | Does not invade the nerve fascicle

nerve

Intratumoral nerve fibers (invades the nerve)

Malignant
potential

Do NOT undergo malignant transformation

Can undergo malignant transformation
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Planning for surgical resection of these tumors requires
accurate and detailed preoperative imaging to determine
the extent of the tumor and its relationship to surrounding
structures. Magnetic resonance imaging (MRI) is the best
imaging modality to evaluate these tumors to define their
size, shape, extent, border, and relationship to the adjoin-
ing nerve and surrounding structures.'® Contrast enhance-
ment with gadolinium assists in identifying the extent of
the tumor and areas of blood-brain barrier breakdown.'¢
Of note, MRI may not help distinguish between schwan-
noma and neurofibroma, as few specific radiological char-
acteristics distinguish these peripheral nerve sheath tumors
(Table 1). Worrisome radiographic features of malignant
PNST include increasing tumor size over time, tumor size
greater than 5 cm, ill-defined margins, lack of target sign,
and tumor heterogeneity with central necrosis.®

Ultimately, the definitive preoperative distinction between
neurofibroma and schwannoma may be unnecessary, as the
two types of PNSTs are similarly managed with surgery
when symptomatic. Surgical resection should be individu-
alized to the location of the tumor and the patient’s comor-
bid conditions. In addition, a multidisciplinary approach
involving multiple surgical specialties may be required, as
was necessary for complete resection in this case. There
is an extensive array of described approaches to surgical
resection, including transcervical, thoracotomy, thoraco-
scopic, retroperitoneal resection, dorsal interlaminar, and
intercostal fenestration."'"”'® Outcomes are generally quite
good in this population. Total resection is recommended
for symptomatic improvement; given the slow growth of
PNSTs, recurrence is uncommon even following subtotal
resection."’

Conclusion

Paraspinal PNSTs are frequently discovered incidental-
ly but may develop symptoms over time. Indications for
surgical resection include disfigurement, bleeding, pain,
neurologic deficit, or inability to rule out malignancy.
PNSTs located in the posterior mediastinum should also
be completely resected. Planning for surgical resection
of these tumors requires accurate and detailed preoper-
ative imaging to determine the extent of the tumor and
its relationship to surrounding structures. Our interesting
case of a large paraspinal mass with intrathoracic exten-
sion from the neural foramen of T2 was exceptional in its
acute evolution after three decades without progression on
routine follow-up. In addition, the combined histologic
makeup and intrathoracic extension of the tumor make
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this a unique case. Surgical resection by multidisciplinary
surgical teams should be tailored to the patient for optimal
outcomes.

Lessons Learned

PNSTs are most commonly classified as either benign
neurofibroma or schwannoma. However, the differential
diagnosis should include several other benign and less
commonly malignant pathologies. Any rapid progression
in size or symptoms is concerning for malignancy and war-
rants evaluation for resection. Postoperative outcomes are
positive, with improvement in symptoms and a low risk of
recurrence. Appropriate surgical planning with a multidis-
ciplinary approach tailored to the patient may be required
for optimal outcomes.
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