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Summary

Schwannomas are the most common peripheral nerve sheath tumors in adults, originating from Schwann cells of the peripheral nerve sheath.
These tumors are benign, solitary, non-invasive, and encapsulated, with no gender preference. They are more commonly observed in individuals
in their fourth decade of life. In this case series, we present schwannomas arising from various peripheral nerves across different age groups, with
varying clinical presentations, and their management without any postoperative functional deficits.
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Introduction

Schwannomas are benign, usually pain-
less, firm nodules ranging in size from
1 to 2cm in diameter. They originate
from Schwann cells of the peripheral
nerve sheaths [1] and account for 8% of
soft tissue tumors in the upper extrem-
ity [2]. In the upper limb, schwanno-
mas typically affect major nerves along
flexor surfaces, such as the ulnar and
median nerves, while only 7% of all pe-
ripheral schwannomas involve the ra-
dial nerve [2]. Most patients are asymp-
tomatic, and malignant potential is low,
though rare malignant conversions have
been reported. Tumours often present
with a tingling sensation, though this is
not a consistent clinical finding. Schwan-
nomas tend to grow slowly, and the
presence of positive Tinel’s sign and par-
esthesia can assist in diagnosis.

Imaging studies, such as magnetic res-
onance imaging (MRI) and ultrasonog-
raphy [3], are essential for identifying
the tumor's origin and distinguishing
schwannomas from other soft tissue tu-

mors, such as ganglions [4]. Histologi-
cally, schwannomas feature a highly cel-
lular Antoni A component, with Verocay
bodies, and a myxoid, hypocellular An-
toni B component [1].

Although there are case reports avail-
able regarding schwannoma arising
from main radial nerve and median
nerve, there are less articles available re-
garding case series of schwannoma aris-
ing from major peripheral nerves

In this article, we discuss a series of
peripheral nerve schwannomas which
we have managed and their functional
outcomes.

This retrospective analysis was con-
ducted at the Department of Burns and
Plastic Surgery, All India Institute of Med-
ical Sciences, Raipur, India, over a two-
year period from September 2021 to
September 2023. We analyzed the func-
tional outcomes following surgical exci-
sion of peripheral nerve schwannomas,
with a minimum follow-up of 6 months.

Data were collected for each patient,
including demographics, age at pres-

entation, initial symptoms, and dura-
tion. We reviewed the dates and types
of surgeries performed. Preoperative
and postoperative functional outcomes
were assessed using standardized grad-
ing systems. Motor function and mus-
cle strength of the upper and lower
limbs were evaluated before and after
surgery using the British Medical Re-
search Council (BMRC) grading system
(Tab. 1) [5]. Sensory function in the lower
limbs was assessed using the Modified
Highet Classification (Tab. 2) [6], and in
the upper limbs using the BMRC scale
modified by Omer and Dellon [7,8]. Both
assessments were performed during
hospitalization and at the last follow-up.

Description of the case

Case 1

A 30-year-old male, car mechanic by oc-
cupation, presented to the outpatientde-
partment with a recurrent swelling over
the lower lateral aspect of his left arm, as-
sociated with pain, tenderness, and tin-
gling sensations extending distally from
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Tab. 1. British Medical Research Council grading system for motor assessment.

Degree of muscle

strength

MO no muscle contraction

M1 muscle contraction not resulting in joint movement

M2 muscle contraction with movement excluding gravity

M3 muscle contraction effective against gravity but does not
overcome resistance

M4 muscle contraction that overcomes some resistance

M5 normal muscle strength

the swelling. The symptoms had per-
sisted for one year. He had a similar swell-
ing ten years earlier, which had been op-
erated elsewhere, though no records of
the previous surgery were available. The
patient had no other comorbidities.

On examination, there was a firm, min-
imally tender, non-pulsatile, non-com-
pressible swelling measuring 5 x 3cm
over the lower third of the lateral aspect of
the left arm, just above the lateral condyle.
The swelling’s mobility was restricted dur-
ing elbow flexion against resistance. Tap-
ping over the area caused tingling over
the little and ring fingers. Shoulder and
elbow movements were normal, and no
distal motor deficits or lymphadenopathy
were noted. Routine laboratory tests were
within normal limits.

Ultrasonography revealed a well-cir-
cumscribed hypoechoic lesion with

a central anechoic area measuring
3.7 x 2.6cm, located in the intermuscu-
lar plane of the left arm, with mild pe-
ripheral vascularity and areas of cystic
degeneration. MRl showed an ovoid,
well-defined, enhancing lesion in the
antecubital region, displacing adjacent
muscles, with hemorrhagic and cystic
changes, consistent with a nerve sheath
tumor - most likely a schwannoma orig-
inating from the radial nerve. Fine nee-
dle aspiration confirmed the diagnosis,
revealing a paucicellular smear with be-
nign-appearing spindle cells against
a hemorrhagic background.

During surgical excision, an encapsu-
lated swelling measuring 5 X 3 cm was
noted, encasing the radial nerve in the
intermuscular septum. Under loupe
magnification, the nerve was carefully
dissected from the fascicles. Intraop-

erative nerve stimulation before and
after excision confirmed the continuity
of conducting healthy nerve fascicles
(Fig. 1).

Histopathological findings suggested
a well-encapsulated tumor with hyper-
cellular and hypocellular areas, spindle
cells in fascicular arrangements, moder-
ate nuclear pleomorphism, eosinophilic
cytoplasm, Verocay bodies, and hemo-
siderin-laden macrophages with no ev-
idence of necrosis or mitotic activity.

During follow-up, the patient initially
experienced mild sensory disturbances
along the posterior cutaneous nerve of
the forearm, which resolved to S4. No
motor deficits were noted, and after one
year, the patient remained asympto-
matic, with fully preserved radial nerve
function.

Case 2

A 55-year-old male office clerk presented
to the outpatient department with com-
plaints of swelling in the left arm re-
gion, which had been progressively in-
creasing in size over the past four years.
The swelling had an insidious onset. The
patient was initially evaluated by an-
other department, where an MRI was
done which suggested the possibility
of a schwannoma arising from the left
radial nerve. Core needle biopsy of the
swelling showed possible diagnosis of
epithelial hemangioendothelioma, and

Tab. 2. Modified Highet Classification for sensory assessment.
Sensory  Highet s2PD m2PD  Recovery of sensibility
recovery
outcome
failure SO = = no recovery of sensibility in the autonomous zone of the nerve
S1 - - recovery of deep cutaneous pain sensibility with the autonomous zone of the nerve

S1+ = = recovery of superficial pain sensibility
poor S2 - - recovery of superficial pain and some touch sensibility

S2+ - - as in S2, but with over response

S3 >15mm >7mm recovery of pain and touch sensibility with disappearance of over response
good S3+ 7-15mm 4-7mm asin S3, but with good localization of the stimulus and imperfect recovery of 2PD
excellent S4 2-6mm 2-3mm complete sensory recovery
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Fig. 1. Schwannoma arising from the left side main radial nerve; on exploration, it was found to originate from a single
fascicle. The tumor was excised preserving the nerve fascicle.

Fig. 2. Schwannoma arising from the left side main radial nerve. The tumor appears encasing one nerve fascicle, which
was also removed along with the tumor and nerve continuity was re-established using single sural nerve cable graft.

the patient was referred to our center for
further management. He reported no as-
sociated weakness, numbness, or pares-
thesia in the left upper limb, and there
were no other similar swelling elsewhere
on the body.

On local examination, a 7 x 6cm ill-
defined, slightly tender, minimally mo-

bile, soft to firm swelling was observed
over the anterolateral aspect of the left
arm. The swelling appeared more prom-
inent on elbow flexion, but there was
no evidence of distal neurovascular
deficits.

Intraoperatively, a 5 x 4cm well-en-
capsulated, globular, grey-white swell-

ing was found, originating from a single
fascicle of the left radial nerve. During in-
traoperative nerve stimulation, stimula-
tion of the involved fascicle did not dem-
onstrate wrist or finger extension on the
left side. The tumor was found splaying
the left brachioradialis muscle. The en-
tire tumor was excised, and the involved
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Fig. 3. Histopathological examination (hematoxylin and eosin stain with 10x
magnification) showing elongated spindle-shaped cells with tapering ends,
vesicular nuclei, occasional prominent nucleoli, and a moderate amount of
eosinophilic cytoplasm along with Verocay body formation. Multiple areas of
dilated cystic spaces and haemorrhage were noted, as well as hyalinized blood

vessels and melanin pigment deposits.

fascicle was sacrificed. The nerve was re-
paired using a single sural nerve graft
harvested from the left leg (Fig. 2).
Microscopic examination of the swell-
ing showed a well-encapsulated tumor

composed of both hypocellular and hy-
percellular areas. The tumor consisted
of elongated spindle-shaped cells with
tapering ends, vesicular nuclei, occa-
sional prominent nucleoli, and a mod-

erate amount of eosinophilic cytoplasm,
along with Verocay body formation.
Multiple areas of dilated cystic spaces
and hemorrhage were noted, as well
as hyalinized blood vessels and mela-
nin pigment deposits, suggesting a dia-
gnosis of ancient schwannoma (Fig. 3)
and immunohistochemistry of the swell-
ing showed positivity for CD34, EMA,
S100 (Fig. 4).

Immediate postoperatively, the pa-
tient developed a sensory deficit graded
as S3+ over the radial nerve sensory
distribution (BMRC scale modified by
Omer and Dellon [7]), which persisted
for about 8 months. However, on a one-
year follow-up, sensory function had im-
proved to S4. Motor function was fully
preserved throughout, and the pa-
tient is currently asymptomatic, with
complete preservation of both sensory
and motor function in the radial nerve
(Fig. 5).

Case 3

A 32-year-old female manual laborer
presented with a one-year-long, pro-
gressively increasing swelling in her
right arm. Initially painless, the swelling
became mildly painful over the last six
months, worsening with heavy lifting.
There were no similar swelling, and she
reported no associated symptoms like
numbness or weakness. She had no his-
tory of trauma, fever, appetite or weight
loss, and her medical and surgical his-
tory was unremarkable.
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Fig. 4. Inmunohistochemistry of the tumor showing positivity for CD34, EMA, S100.
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Fig. 5. Postoperative outcome at 6 months showing complete preservation of wrist and finger extension.

On local examination, a 5 X 4cm ovoid,
non-tender, non-compressible, non-pul-
satile, well-defined swelling was noted
on the anterolateral aspect of the right
mid-distal arm, approx. 15cm proximal
to the olecranon process. The borders of
the swelling were distinct, and its surface
was smooth. The skin over the swelling ap-
peared hyperpigmented. The swelling was
firm in consistency, mobile transversely,
but had limited mobility longitudinally.
Movements at the elbow and shoulder
joints were normal. Tinel's sign was neg-
ative, and no distal neurovascular deficits
were noted. Axillary lymph nodes were
not palpable, and routine laboratory in-
vestigations were within normal limits.

Ultrasonography suggested an intra-
muscular myxoma, while MRI revealed
a well-defined ovoid mass in the inter-
muscular fat plane, likely originating
from the radial nerve. A fine needle as-
piration cytology study was performed,
which indicated a benign spindle cell
neoplasm. After discussing the progno-
sis and treatment options with the pa-
tient and her family, the patient was
scheduled for excision biopsy.

Intraoperatively, a 5 X 4cm smooth,
yellowish, ovoid mass was found in the
intermuscular plane near the lateral neu-
rovascular bundle originating from the
main radial nerve before it pierced the
lateral intermuscular septum, encasing
the radial nerve for approx. 5cm. There-
fore, the decision was made to proceed
with intracapsular enucleation of the
tumor. Intraoperative assessment of ra-
dial nerve function using a nerve stimu-
lator confirmed intact function after the
tumor was removed (Fig. 6).

Histopathological evaluation con-
firmed the diagnosis of schwannoma,
and immunohistochemistry was posi-
tive for S100 protein. On postoperative
follow-up, the patient remained asymp-
tomatic, with intact sensory and motor
function of the radial nerve for up to one
year post-surgery.

Case 4

A 63-year-old male manual laborer pre-
sented with a ten-year history of pro-
gressively increasing swelling in the
right forearm, which he noticed fol-
lowing a road traffic accident involv-

ing injury to the same area. Initially, the
swelling was painless, but over the past
year, he reported mild pain, tenderness,
and numbness in his right hand when
pressure was applied to the swelling.
There were no motor deficits.

On local examination, a 12 x 10cm
minimally tender, firm, and mobile swell-
ing was observed on the volar aspect of
the proximal right forearm. The patient
underwent fine needle aspiration cytol-
ogy of the swelling, which confirmed the
diagnosis of schwannoma.

Intraoperatively, the tumor was found
to be arising from the proximal part of
the median nerve. The tumor was suc-
cessfully enucleated while preserving all
median nerve fascicles, and histopathol-
ogy confirmed the diagnosis of ancient
schwannoma (Fig. 7).

Postoperatively, the patient expe-
rienced complete recovery, with no re-
currence of the tumor at the one-year
follow-up.

Summary of other cases
In addition to managing schwanno-
mas arising from major motor nerves
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Fig. 6. Schwannoma arising from the right side main radial nerve. On exploration, the tumor was found to be encasing
entire nerve fascicle. Hence, the tumor was completely removed by intracapsular enucleation with preservation of

complete function of radial nerve.

Fig. 7. Schwannoma arising from the median nerve, the same removed with preservation of all nerve fascicles of median

nerve.

in the upper limb, we have also surgi-
cally excised schwannomas originat-
ing from sensory nerves, such as the
sural nerve (Fig. 8), saphenous nerve

(Fig. 9), digital nerve (Fig. 10), and lat-
eral antebrachial cutaneous nerve
(Fig. 11). Patients who presented with
sensory symptoms, such as numb-

ness and pain, experienced com-
plete recovery from these symptoms
following the surgical excision of
the tumors.
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Fig. 8. Schwannoma arising from left sural nerve. The tumor was arising from one of the sural nerve fascicle, which was
sacrificed with the tumor and continuity was ensured using a vein graft harvested from the dorsum of the same foot.
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Fig. 9. Schwannoma arising from the right saphenous nerve at thigh level, which was excised preserving the nerve

fascicle.

Results and discussion

Schwannomas, also known as neurilem-
momas, are common benign soft tis-
sue tumors of the extremities, originat-
ing from the Schwann cell sheath and
surrounded by a true capsule made of
epineurium [2]. They account for ap-
prox. 5% of all soft tissue tumors and

about 90% of all nerve tumors of ecto-
dermal origin. Around 90% of schwan-
nomas occur sporadically, typically in
the 3rd to 6th decades of life, with no
gender preference [4]. Schwannomas
can be classified as proximal (arising
from the brachial plexus and upper arm)
or distal (arising from the forearm and
hand). They may present as asympto-

matic, painless swellings, or cause neu-
rological symptoms due to nerve com-
pression, including neurogenic pain in
the extremities, local swelling, paresthe-
sia, motor weakness, and a positive Ti-
nel’s sign [2]. Schwannomatosis may be
linked to mutations in the SMARCBT or
LZTR1 genes and can occur in both spo-
radic and familial forms. It primarily af-
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Fig. 10. Schwannoma arising from multiple cutaneous nerves of the right distal leg and foot and digital nerve of the left
fourth toe of the same patient. All tumors were excised with preservation of the nerve.

Fig. 11. Schwannoma rising from the left side lateral antebrachial cutaneous
nerve, which was excised with preservation of the nerve fascicle.

fects adults, with an age under 30 years
serving as an exclusion criterion for the
sporadic form [9].

In addition to the classical type, there
are less common variants of schwan-
noma, including cellular, ancient, epi-
thelioid, melanotic, and plexiform forms.
Immunohistochemical analysis plays
a valuable role in the differential dia-
gnosis of peripheral nerve tumors, using
monoclonal antibodies against proteins
such as S-100, CD31, CD34, and GFAP [9].

Ancient schwannomas, a rare variant
accounting for 0.8% of soft tissue tu-
mors, exhibit extensive degenerative
changes and nuclear atypia, often mim-
icking malignancy on imaging and his-
tology [2]. Schwann cells typically stain
positive for S-100 and Leu 7 markers,
while epithelial membrane antigen is
positive in normal, reactive, and neo-
plastic perineurial cells [10].

In our series, we had a total of eight
patients with schwannomas, show-
ing a male predominance of 88%. The
youngest patient was 12 years old, and
the eldest was 63, with a mean age of
40 years. Swelling was the most com-
mon presenting symptom, followed by
pain and numbness. All patients pre-
sented with a solitary swelling, except

Acta Chir Plast 2025; 67(2): 116-126
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for a 12-year-old boy who presented
with multiple swellings on his foot.

The distribution of schwannomas in
the body varies significantly, with these
tumors most commonly found in the
ear, nose, and throat regions, followed
by the trunk, upper limbs (19%), and
lower limbs (17.5%). Various location of
schwannoma in our case series is de-
picted in Graph 1. While the incidence of
radial nerve schwannomas is reported
as 7% in literature, schwannomas arising
from the main trunk of the radial nerve
are relatively rare compared to those in
more distal locations. However, in our
case series, three patients (37.5%) pre-
sented with schwannomas originating
from the main radial nerve (Graph 2).

Various benign tumors should be
considered in the differential diagnosis
of schwannoma, including neurofi-
broma, angioleiomyoma, lipoma, he-
mangioma, ganglion, myxoma, and
xanthoma, with some rare malignant
tumors [10] also in consideration. There
are no distinct clinical criteria to reliably
differentiate between schwannoma and
neurofibroma [9].

Ultrasonography is the initial non-in-
vasive radiological evaluation, helping
to identify the location and origin of the
nerve tumor and its relationship to un-
affected nerve fibers. MRl is more useful
in showing these tumors, typically ap-
pearing with intermediate intensity rel-
ative to muscles on T1-weighted images
and hyperintense on T2-weighted im-
ages. Schwannomas usually exhibit uni-
form enhancement, although larger tu-
mors may show more heterogeneous
enhancement. A post-contrast T1-
weighted sequence can help distinguish
the tumor from the surrounding nerve
fascicles.

Radiological differentiation of schwan-
nomas from other tumors can be chal-
lenging, as most imaging studies reveal
similar hypoechoic masses with distal
sound enhancement. Although MRI is
more accurate in diagnosing schwanno-
mas, it is not 100% reliable. Electrodiag-

M arm level (3) forearm level (2)

34% 22%
M toe (1) M leg (2)
11% 22%
thigh (1)

11%

Graph 1.The distribution of the various locations in the body affected with

schwannoma.

M main radial median nerve (1)

nerve (3) 11%
34%
I cutaneous M sural nerve (1)
nerve (2) 11%
22%
digital M saphenous
nerve (1) nerve (1)
11% 11%

Graph 2. The distribution of affected nerves.

nostic tests, like electromyography, may
yield normal results in the absence of
neurological deficits, since only a small
portion of the nerve fibers is typically
affected. Needle or open biopsy is not
routinely recommended, as it can cause
scarring and fascicular damage [11].
Malignant peripheral nerve sheath
tumors pose a significant challenge for
specialists, typically occurring in the
trunk and extremities, with rare cases in
other locations. About half are linked to
neurofibromatosis type 1 (NF1), while
others arise spontaneously (40%) or
after radiation therapy (10%). MRl is the
preferred diagnostic tool, but FDG-PET
shows promise in distinguishing benign
from malignant NF1-associated tumors,
potentially reducing the need for biopsy.
Wide local excision is the primary treat-
ment, with limb amputation considered
in non-metastatic cases. Recurrence

rates can reach 65%, with a five-year sur-
vival ranging from 16% to 52% [12]

In cases of neurological deficits fol-
lowing tumor resection, neurorrhaphy
or nerve grafting may be considered [3].
Improvement in nerve function is typi-
cally achieved, and the onset of new,
persistent postoperative deficits is rare.
The slow growth of schwannomas al-
lows nerve function to adapt to the
pressure effects, but once the tumors
become symptomatic, surgical excision
remains the definitive treatment [13].

The evaluation of postoperative out-
comes showed that one patient expe-
rienced mild motor weakness imme-
diately following surgery, with no cases
of permanent motor deficits reported.
Four patients exhibited sensory deficits
in the early postoperative period, while
one patient had a sensory deficit that
persisted for approx. eight months but
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Tab. 3. Complete postoperative functional outcome of all patients.
Pt Age/sex Affected Predomi- Preop. Preop. Early Late postop. Early Late postop.
nerve nant preop. sensory ms.power  postop. sensory postop. motor
symptom  function (BMRC) sensory function motorfunc- function
function tion (BMRC) (BMRC)
1 55/M radial pain S4 5 S3+ S3+ 4 5
2 32/F radial swelling S4 5 S4 S4 5 5
3 30/M radial pain S4 5 S3 S4 5 5
4 63/M median swelling S4 5 S4 S4 5 5
5 40/M sural swelling S4 - S3+ S4 - -
6 12/M cutaneous pain S3+ - S4 S4 -
& digital
7 33/M saphenous  swelling S3+ - S3+ S4 - -
8 57/M LABC swelling S4 - S4 S4 - -
BMRC - British Medical Research Council, LABC - lateral antebrachial cutaneous, Pt - patient

fully resolved by the one-year follow-up.
Notably, there were no incidences of
postoperative complications such as se-
roma, hematoma, wound infection, or
symptom recurrence during the entire
one-year follow-up period (Tab. 3).

Surgical removal of the peripheral
nerve schwannoma is generally a safe
procedure, offering favourable func-
tional outcomes with a minimal risk of
post operative motor and sensory de-
fecits [14].Surgery with the aid of in-
traoperative nerve monitoring can re-
duce the risk of complications and help
presrve neurological function, particu-
larly when there is no preexisting func-
tional impairement. For patients with
peripheral nerve schwannomas who are
asymptomatic, a watchful waiting ap-
proach may be suitable given the be-
nign nature of these tumors. However,
symptomatic tumors requires carefull
planning and excision.

Conclusion

Peripheral Schwannomasoriginating
from nerves such as the radial and me-
dian erves are rare but should be con-
sidered in the differential diagnosis of
the soft tissue tumors of the extremities.
MRI serves as an essential imaging tool

for preoperative diagnosis while histo-
pathological evaluation and immuno-
histochemistry confirms the diagnosis
and rules outother common differen-
tials. Surgical enucleation or intracapsu-
lar excision remains the primary treat-
ment option.
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