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Plexiform intraneural granular cell
tumour of a digital cutaneous
sensory nerve
An intraneural location for benign granular cell
tumours, as well as plexiform architecture with
perineural localisation of granular cell tumours
of the skin, has been described. We describe the
first case of a plexiform intraneural granular cell
tumour, morphologically akin to a plexiform
neurofibroma. It presented in a 23-year-old
woman who had multiple soft-tissue digital
lesions on her right hand and one lesion on her
left hand. The lesions presented with sensory
neurological changes on physical examination. A
plexiform architecture with an elongated mass
with lobular growth, entirely encased within a
fibrovascular connective tissue epineurial/peri-
neurial coat, was noted. The histological findings
of a monotonous polygonal and spindle cell
proliferation with banal nuclear morphology and
granular eosinophilic cytoplasm was typical of a
granular cell tumour. The tumour was positive
for the usual markers including periodic acid
Schiff (PAS), S100 and CD68, and the intra-
neural location was demonstrated with recogni-
tion of the residual nerve bundles and
myelinated axons on Luxol fast blue (LFB)
staining. There was no history of neurofibroma-
tosis type 1 or 2 in this patient. Recognition of
this entity is important, as the natural history of
this plexiform lesion is unknown, and the
presence of multiple additional nodules in this
patient requires further clinical follow-up.

Granular cell tumours are benign neoplasms
of presumed peripheral nerve, Schwann cell
origin. They have been described in numerous
locations including the skin and soft tissue,
breast, tongue, oesophagus and many other
sites.1–4 They have also been reported to be
multiple in many cases1 3 5 6 and associated
with other malignant neoplasms.7 Plexiform
granular cell tumours have been described in
the skin, which are characterised by a lobular
growth pattern with perineural involvement,8

but to the best of our knowledge, an entirely
intraneural granular cell tumour with a plexi-
form pattern reminiscent of plexiform neurofi-
broma has not been described previously.

Case report
A woman in her 20s, with no medical history
or family history of neurofibromatosis type 1 or
2, presented to a plastic surgeon with multiple
small nodules on the digits of her right hand
and one nodule on her left hand. The lesions
were found on the volar and dorsal surfaces of
multiple digits. There was no known history of
trauma to her hand. On physical examination,
the lesions were smooth, mobile subcutaneous
masses and there was a Tinel’s sign, raising
suspicion of cutaneous sensory nerve involve-
ment. The patient consented to have one of the
nodules from the dorsum of the right index
finger removed for diagnosis, which, at the
time of surgery, grossly appeared to be a
sausage-shaped smooth tan–white mass mea-
suring 0.860.260.2 cm.

Materials and methods
The specimen was submitted in toto after being
fixed in 10% neutral buffered formalin, and
was processed in a routine fashion. In addition
to H&E stains, PAS and PAS/LFB, immunohis-
tochemistry was performed on the formalin-
fixed, paraffin wax-embedded tissue using the
liquid streptavidin–biotin complex immuno-
peroxidase method, with diaminobenzidine as

chromogen. S100, CD68 and epithelial mem-
brane antigen immunostains were performed.

Results
Microscopically, the lesion was an elongated
mass with a plexiform architecture and was
surrounded by a thin layer of epineurial or
perineurial fibrovascular tissues with a small
amount of normal adipose tissue around it
(fig 1A). Within the lesion small remnants of
the nerve were still intact, but most of the nerve
was replaced by a proliferation of polygonal and
spindle-shaped cells with voluminous pink
granular cytoplasm. The nuclei were monoto-
nous with small central nucleoli. There were no
granular cells within the fibrovascular tissue or
adipose tissue. There was no necrosis or mitotic
activity. The entirely intraneural location of the
proliferation and the plexiform, or multilobu-
lated, architecture of the lesion was reminiscent
of a plexiform neurofibroma. However, the lesion
was entirely made up of granular cells, with no
myxoid stroma or wavy neurofibroma type cells.
Similar to a neurofibroma, the granular cells
could be seen between the epineurial/perineurial
nerve sheath and the central residual nerve
bundle (fig1B).

The lesion was examined with histochemical
stains for PAS and a combined PAS/LFB to
differentiate the granular cells from the myelin
sheaths of the remaining axons in the nerve. The
granular cells were strongly positive for PAS,
demonstrating the granular cytoplasm, and the
LFB demonstrated the remaining nerve bundles
as well as individual axons scattered throughout
the lesion (fig 2A). Granular cells could be seen
inside the remaining nerve bundles. The pre-
sence of residual axons and sheaths throughout
the lesion demonstrates the intraneural location
of the lesion, rather than granular cells just
surrounding small soft-tissue nerves. The lesion
was also stained with an immunohistochemical
marker for S100, which diffusely stained both
the granular cells and the residual nerve bundles,
with stronger staining of the granular cells
(fig 2B). It was also stained for CD68, which
stained the granular cells, but not the residual
nerve bundles. The epithelial membrane antigen
showed focal and faint staining of the epineurial
or perineurial fibrovascular tissues surrounding
the lesion.

Discussion
Granular cell tumours in an intraneural location
are rare. Four cases have been described
previously, with two cases in the ulnar nerve,
one in the breast and one in the S1 nerve root.9–12

None of these had a plexiform pattern. The age
range for patients presenting with these
tumours is 16–66 years old. Some have been
easily dissected off the nerve, with the majority
of the intraneural growth in nerve twigs outside
the major nerve trunks, whereas others could
not be resected with nerve salvage.

We report the case of a 23-year-old patient
with multiple nodules in the digits of both
hands, one of which showed an entirely
intraneural granular cell tumour with lobular
plexiform architecture. The digital sensory
cutaneous nerve was entirely involved and
therefore removed. The remaining nodules in
this patient have been asymptomatic to date,
and are currently being followed. Multiple
granular cell tumours in the same patient have
been described previously.1 3 5 6 Interestingly,
the tumour described here had a lobular
growth pattern mimicking a plexiform neuro-
fibroma, with fibrovascular connective tissue
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separating and surrounding the entirety of
each lobule. There were no wavy buckled
nuclei, ropey collagen or myxoid ground
substance, typical of a neurofibroma. No
granular cells were found within or beyond
the fibrovascular connective tissue coat. The
description of a plexiform granular cell tumour
of this nature has not been described. Lee et al8

described two cases of plexiform granular cell
tumour of the skin, which were also not
associated with neurofibromatosis type 1, but
used the term plexiform to describe the lobular
growth around, and not within, nerve bundles.
Their description implies perineural involve-
ment of nerves in the skin as opposed to pure
intraneural growth. The presence of residual
nerve trunks with granular cells inside them
and individual myelinated axons (on LFB
stain) scattered throughout the lesion demon-
strates the intraneural location of the entire
tumour in our case. This is in keeping with the
clinical presentation of sensory nerve findings
(Tinel’s sign) and the gross finding of an
elongated lesion with no granular cells in the
adipose tissue around it microscopically. Most
typical granular cell tumours are not elongated
masses and usually have infiltrative margins as
opposed to circumscription.

The plexiform nature of this lesion is of
uncertain significance. The patient has no
personal or family history of neurofibromatosis
type 1. The natural history of this tumour and its
potential for transformation to malignancy is
unknown, but is presumed to be similar to a
typical granular cell tumour rather than to a
plexiform neurofibroma. However, neurofibro-
mas with focal granular cells within them have

been described in patients with neurofibroma-
tosis, and in one case in the literature a
malignant granular cell tumour arose in a patient
who had previous neurofibromas containing
granular cells.13 14 Follow-up of the remainder
of our patients’ lesions will therefore be essential.
The existence of plexiform intraneural granular
cell tumours as distinct from typical granular cell
tumours and the previously mentioned plexi-
form tumours of the skin described by Lee et al
should be recognised, owing to this uncertainty.
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A B

Figure 2 (A) Periodic acid Schiff (PAS)/Luxol fast blue stain showing residual blue myelinated axons interspersed among eosinophilic PAS-positive cells
(magnification 4006). (B) S100 staining of granular cells (strong) and a residual nerve bundle in the lower part of the image (weak; magnification 2006).

A B

Figure 1 (A) H&E stain of an encapsulated mass with a fibrovascular connective tissue perineurial coat, demonstrating lobularity/plexiform architecture
(magnification 256). (B) H&E stain of the granular cells proliferating between the epineurial/perineurial fibrovascular tissues and the central residual nerve
bundle (magnification 1006).
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