




In case 3, the tumour consisted mostly of epithelioid cells
(fig 3). The epithelioid cells were mainly ovoid, contained
abundant pink cytoplasm, were arranged in compact sheets,
and had clear nuclei with relatively conspicuous nucleoli.
Conventional growth patterns, characterised by alternating
loose and dense areas of short spindle shaped cells and
increased perivascular cellularity, were observed in some
areas of the tumour (fig 4).

In case 4, the tumour exhibited a patternless architecture
and a haemangiopericytoma-like arrangement, consisting of
many blood vessels (fig 5). The walls of the blood vessels
were lined with a single layer of flattened endothelium, and
perivascular hyalinisation was occasionally seen. The tumour
cells were rounded or short and spindle shaped, with
prominent eosinophilic cytoplasm and distinct cytoplasmic
borders, and were intermixed with collagen bundles (fig 6).
Small numbers of large pleomorphic cells with occasional
nuclear pseudoinclusions were observed. Lymphocytic infil-
tration was also present. These findings were noted in all
areas of the tumour.

Immunohistochemical studies
In all tumours, immunoreactivity for both S-100 protein and
vimentin was strong and diffuse (fig 7). Focal positive
staining for neurone specific enolase and CD57/Leu-7 was
seen in one tumour (case 4), and positivity for neurone
specific enolase alone was present in another (case 3). In one
tumour (case 2), only certain areas of the cells were positive
for CD34, and the areas that stained were often the slender
and elongated cytoplasmic processes of the tumour cells. Ki-
67 (MIB-1) nuclear staining in the four tumours ranged from
1% to 5% (mean, 3.8%). There was no immunoreactivity with
antibodies to epithelial membrane antigen, desmin, synapto-
physin, chromogranin-A, factor VIII related antigen, muscle
specific actin, a smooth muscle actin, cytokeratin, gp100
protein, or CD99.

Electron microscopic findings
Ultrastructurally, the tumour cells had mesenchymal mor-
phology, with untapered, branching cytoplasmic processes,
surrounded by a basal lamina (fig 8). The nuclei were
elongated or ovoid, and had abundant euchromatin with
clumpy heterochromatin. Nucleoli were often inconspicuous.
The cytoplasm was abundant and contained scattered
ribosomes, polyribosomes, rough endoplasmic reticulum,
many intermediate filaments, and occasional microtubules.
The cell processes were joined by rudimentary cell junctions

and bordered by a discontinuous external basal lamina, along
with occasional long spacing collagen. Electron dense cell
membrane plaques and a few pinocytotic vesicles were also
noted on the cell surfaces. These findings proved that the
tumour cells bore the features of Schwann cells.

Figure 2 Neoplastic cells of a low grade fibromyxoid sarcoma-like
malignant peripheral nerve sheath tumour are arranged in a loose
whorled or fascicular pattern within a fibromyxoid matrix (case 2).
Nuclear pseudoinclusions and small blood vessels are seen
(haematoxylin and eosin stained; original magnification, 6200).

Figure 3 A low grade epithelioid malignant peripheral nerve sheath
tumour (case 3) showing compact sheets of epithelioid cells with clear
nuclei and abundant pink cytoplasm (haematoxylin and eosin stained;
original magnification, 6400).

Figure 4 Some areas of this tumour (case 3) display an alternating
loose and densely cellular pattern of short spindle shaped cells
(haematoxylin and eosin stained; original magnification, 6200).

Figure 5 Low power view of a low grade haemangiopericytoma-like
malignant peripheral nerve sheath tumour with branching vascular
structures (case 4). Lymphocytic infiltration is frequent (haematoxylin and
eosin stained; original magnification, 6100).
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DISCUSSION
In recent years there has been increasing consensus in the
diagnosis of MPNST. Immunohistochemical and ultrastruc-
tural analysis plays an important role in accurate diagnosis,
particularly if the tumour is not associated with NF1 or has
no continuity with a nerve. S-100 protein is the antigen most
widely used for neural differentiation, and between 30% and
67% of MPNSTs stain positively for S-100 protein to some
extent.6–8 It has been reported that low grade MPNSTs show
diffuse and intense staining for S-100 protein, as found in
our study.9 It is thought that most low grade MPNSTs arise in
neurofibromas.9 In this situation, the histological criteria that
enable a positive diagnosis of low-grade MPNST are the
presence of hypercellularity, general nuclear enlargement,
mitoses, and hyperchromasia, as described previously.9

Hirose et al described low grade MPNSTs that had perineural
cell differentiation and showed immunoreactivity for epithe-
lial membrane antigen and a lack of S-100 protein staining.5

However, our four cases were conventional MPNSTs. They
exhibited variability in their cytology and histological
patterns, and needed to be differentiated from other soft
tissue tumours.

The case 1 tumour would most likely be confused with
atypical neurofibroma. Our diagnosis was confirmed by
the fact that uniform nuclear enlargement and hyper-
chromasia were consistently seen, and the cellularity
was extreme. In contrast, neurofibroma with atypical
features usually shows focal or absent nuclear enlarge-
ment and hyperchromasia, and often has less extensive
hypercellularity.

The case 2 tumour showed low grade fibromyxoid
sarcoma-like features, and would need to be differentiated
from the spindle cell sarcomas, including low grade
fibromyxoid sarcoma, low grade myxofibrosarcoma, and
fibrosarcoma. Histologically, this case closely resembled low
grade fibromyxoid sarcoma, with spindle cells and the
presence of a fibromyxoid stroma. However, low grade
fibromyxoid sarcoma exhibits a predominantly whorled
arrangement of cells, and has a fibroblastic nature10 11and a
lack of S-100 protein immunoreactivity.11 Low grade myxofi-
brosarcomas are characterised by fibroblastic and histiocytic
cells; they are uniformly myxoid and lack areas with a fibrous
stroma. Fibrosarcoma is often composed of myxoid stroma
and may contain thick bundles of collagen, but it differs from
low grade MPNST because it has long, sweeping fascicles or a
herringbone pattern, a more prominent myxoid matrix, and
greater hyperchromasia.

Approximately 5% of MPNSTs are either partly or purely
epithelioid.12–14 Although reported examples of epithelioid
MPNST are often high grade, the case 3 tumour had a low
grade epithelioid appearance. The diagnosis depended upon
the fact that the tumour arose from a tiny nerve root;
moreover, the tumour cells had a spindle cell component
typical of MPNST and were positive for S-100 protein. These
findings made the differential diagnosis easier from among
metastatic carcinoma, sweat gland carcinoma, and malignant
melanoma, as described previously.12

Information on haemangiopericytoma-like MPNST is
limited. It has been reported that nine of 37 cases of
malignant schwannoma showed a partial haemangiopericy-
toma-like pattern.15 However, our case showed a purely
haemangiopericytoma-like pattern, so perhaps this is the first
such documented case. Solitary fibrous tumour, haemangio-
pericytoma, and pleomorphic hyalinising angiectatic tumour
arise in the differential diagnosis. Solitary fibrous tumour
and haemangiopericytoma are tumours that contain spindle
shaped cells and show a haemangiopericytoma-like branch-
ing vascular pattern. Both can occur in the retroperitoneum.
Unlike our case, they usually demonstrate features of
fibroblastic and pericytic differentiation, and show immu-
noreactivity for CD34 and CD99, and a lack of S-100 protein

Figure 6 High power view of this tumour (case 4) with a haphazard
arrangement of short spindle shaped cells around small vessels, and
interstitial hyalinised collagen (haematoxylin and eosin stained; original
magnification, 6200).

Figure 7 A low grade haemangiopericytoma-like malignant peripheral
nerve sheath tumour (case 4) shows striking nuclear and cytoplasmic
immunoreactivity for S-100 protein (original magnification, 6400).

Figure 8 An electron micrograph of low grade haemangiopericytoma-
like malignant peripheral nerve sheath tumour (case 4). Tumour cells are
occasionally connected by rudimentary cell junctions (large arrow).
Basal lamina (small arrows) and a small number of pinocytotic vesicles
(arrowheads) are seen on the cell surface. Occasional microtubules
(asterisk) are evident in the cytoplasm. Inset: Long spacing collagen
(original magnification, 610 000).
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immunostaining.16–20 Pleomorphic hyalinising angiectatic
tumour is a recently described entity that is characterised
by oval to spindle shaped and pleomorphic cells, and clusters
of ectatic vessels with perivascular hyalinisation.21 It differs
from our case because of its various proliferating patterns,
more fascicular pattern, and lack of staining for S-100
protein.22

‘‘Our case showed a purely haemangiopericytoma-like
pattern, so perhaps this is the first such documented case’’

MPNST has a highly aggressive clinical behaviour. About
60% of patients die of their disease, and the five and 10 year
survival rates are 34% and 23%, respectively.2 No significant
correlation has been noted between survival and histological
grade.2 Although the clinical follow up of our patients was
short, no recurrences or metastases have been detected since
radical surgical excision. Nevertheless, close follow up is
required.

In summary, we have presented four cases of low grade
MPNST that exhibited variability in cytology and histological
pattern. Each tumour showed immunoreactivity for S-100
protein. Our findings suggest that careful clinical and
histological evaluations, along with S-100 protein immuno-
staining, are essential for accurate diagnosis.
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Take home messages

N We describe four cases of low grade malignant
peripheral nerve sheath tumour (MPNST) that exhibited
variability in cytology and histological pattern

N Careful clinical and histological evaluation, together
with S-100 protein immunostaining and ultrastructural
analysis, are essential for the accurate diagnosis of low
grade MPNST
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