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Abstract

Schwannomas are benign, slow-growing neoplasms of the neural sheaths. They occur rarely in a sublingual loca-
tion; 9 cases have been reported to our knowledge. We aimed to report the case of a sublingual schwannoma with
peculiar morphological features. A 23-year-old woman presented for a right sublingual mass, clinically diagnosed
as a vascular malformation. A pleomorphic adenoma was suggested by cytology examination. The diagnosis of
schwannoma was made on the resected specimen. The tumour, measuring 4.1 cm, showed several angioma-like
vessel agglomerates and macrophage thickening of the intratumour vessel wall. Tumour cells expressed diffusely
S100 protein, as well as CD56 and podoplanin. In conclusion, we report the case of a sublingual schwannoma,
of peculiar morphology, with presence of pseudo-angioma aggregates and foam cell thickening of the vessel wall,
features which were of clinical relevance.
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Introduction

Schwannomas are benign slow-growing neo-
plasms of the neural sheaths. They occur rarely in
a sublingual location; 9 cases have been reported
to our knowledge [1,3,6,7,9,10,12-15]. In only one
of the reported cases the schwannoma was intra-
glandular [10]. The diagnosis is made on the sur-
gical specimen, after surgical resection, possibly
due to their rarity in this setting and to nonspe-
cificclinicalcomplaints[1,3,6,7,9,10,12-15].Similarly
to schwannomas in other locations, tumour cells
express the S100 protein, neuron-specific enolase,
and vimentin [13].

We report a case of a sublingual schwannoma,
peculiar by the presence of angioma-like vessel ag-
glomerates and macrophage thickening of the intra-
tumour vascular wall.

Case report

A 23-year-old woman presented with a 2-year
history of a slow-growing mass of the right sublin-
gual space, clinically diagnosed as a vascular mal-
formation. Clinical examination revealed a firm,
mobile mass. There was no adenopathy or nerve
deficit. Familial and personal medical histories did
not reveal any disease except concomitant cystitis.
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At ultrasound examination, there was a heteroge-
neous, well-limited and well-vascularised sublin-
gual mass. On magnetic resonance imaging (MRI),
the tumour was located in the anterior third of
the mouth floor, in a sublingual location, pushing
the submandibular gland and the mylohyoid mus-
cle, and in contact with the right horizontal branch
of the mandible. The tumour was heterogeneous
with central zones of T2 hypersignal. A moderate
heterogeneous increase occurred after gadolinium
injection. Fine-needle aspiration cytology analysis
showed non-specific microscopic aspects with abun-
dant haemorrhage, eosinophilic material, lympho-
cytes and epithelial-like cells. The suggested diagno-
sis was pleomorphic adenoma. The tumour with the
contacting right submandibular gland was surgically
resected. Perioperatively, the tumour was well limit-
ed by a capsule, of firm consistency. The hypoglossal
and lingual nerves did not show direct attachment
to the tumour, and were preserved.

Macroscopically, the tumour was well limited,
encapsulated and measured 4.1 x 3.5 x 3.5 cm. At
microscopic examination, this tumour consisted of
proliferating spindle cells, with frequent dense cel-
lular zones of palisading of Antoni A pattern, and
rarely with epithelioid features (Fig. 1). Cells showed
nuclear atypia with a conserved nuclear : cytoplas-
mic ratio. Vessels were numerous, focally densely pack-
ed in multiple clusters without interspersed tumour
cells, with a pseudo-angioma pattern, randomly
disposed within the tumour (Fig. 1). Most vessels
were thin walled, of capillary type, large, medium
and small sized or having a cavernomatous aspect.
Several haemorrhagic zones were also observed.
Hyaline vascular parietal change was rare, as were
reactive lymphocytes. Several thin-walled vessels,
mainly medium-sized vessels, showed thrombosis.
Some of these vessels, as well as several non-throm-
botic thin-walled medium- or small-sized vessels,
contained layers of subendothelial foamy macro-
phages (Fig. 1). In the latter vessels, the endothelial
lining was continuous, focally hyperplastic/regen-
erative. Small sheets of foamy macrophages were
observed, less frequently between tumour cells,
mainly in oedematous zones. These foamy cells did
not contain haemosiderin pigment. Submandibular
gland parenchyma was normal, without vascular
abnormality, with several millimetric sebaceous foci.
Salivary gland lobules were present in a pericapsular
location. At 6 months post-operatively, the patient
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Salivary gland schwannoma

was well, without recurrence, other tumour or nerve
deficit.

An immunohistochemical study on tumour tis-
sue sections was performed with XT Benchmark and
Benchmark Ventana automates (avidin-biotin com-
plex method) with antibodies directed against the
following proteins: calretinin (Dako, clone DAK Cal-
retl, 1/100), CD31 (Dako, clone JC70A, 1/20), CD34
(Dako, QBENnd-10, dilution 1/25), CD56 (Novocastra,
NCL-L-CD56-1B6, dilution 1/100), CD68 (Dako, clone
PG-M1, dilution 1/50), podoplanin (Dako, clone
D2-40, dilution 1/100), CD117 (Novocastra, NCL-L-
CD117, dilution 1/40), chromogranin (Dako, clone
DAK-A3, dilution 1/200), cytokeratin AE1/3 (Dako,
clone AE1/AE3, dilution 1/100), desmin (Dako, clone
D33, dilution 1/100), EMA (Dako, clone E29, dilution
1/50), neuron-specific enolase (Dako, clone BBS/NC/
VI-H14, dilution 1/400), S100 protein (Dako, poly-
clonal, dilution 1/1500), smooth muscle actin (Dako,
clone 1A4, 1/400), and synaptophysin (Dako, clone
SY38, dilution 1/20).

Tumour cells expressed the S100 protein (Fig. 1),
neuron-specific enolase diffusely, as well as syn-
aptophysin. We also observed focal, cytoplasmic
tumour cell expression of podoplanin, CD56 and
CD68. The CD31 was expressed in the endothelial
lining of intratumour vessels (Fig. 1), which showed
focally an irregular layer of smooth muscle actin pos-
itive cells. Desmin was expressed only in the wall
of sparse, large vessels in the pericapsular tumour
zone. Podoplanin was expressed very focally in the
lining cells of a cavernomatous space. Subendothe-
lial foamy macrophages, as well as macrophages in
xanthomatous foci, strongly expressed CD68. They
also expressed CD31, less intensely than endothelial
cells (Fig. 1).

Discussion

We report the case of a schwannoma of rare
location, sublingual, showing several morphological
peculiarities of clinical relevance, this tumour being
unusual due to the presence of angioma-like aggre-
gates and subendothelial foamy macrophage accu-
mulations.

Schwannomas are benign tumours, extremely
rare in a sublingual location, 9 cases being reported
since 1960 to our knowledge [1,3,6,7,9,10,12-15]
(Table I). In the 8 reported cases with available data
for review, there is a female gender prevalence of
5:3 (women:men). Patient’s median ageis 52 years,
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Fig. 1. Microscopic features of sublingual schwannoma. The tumour showed palisading Antoni A zones with
spindle cells (A — arrow, haematoxylin and eosin stain, original magnification x10) and thrombosis in vascular
cavities (A — arrowhead). Intratumour angioma-like vascular aggregates composed of several thin-walled ves-
sels were also observed (B — haematoxylin and eosin stain, original magnification x10). Tumour cells expressed
diffusely the S100 protein (D — original magnification x20) and focally CD56 (E — arrows, original magnification
x40) and podoplanin (F — arrows, original magnification x40). Foamy macrophages (C — arrows, haematoxylin
and eosin stain x40), CD68 positive were observed in the vessel wall, in subendothelial location (G — arrows,
original magnification x20, and H, original magnification x40). Endothelial cells were strongly positive for
(D31, which was also expressed by subendothelial macrophages, less intensely (I — arrows, original magnific-
ation x10).
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Table 1. Reported cases of sublingual schwannomas

Salivary gland schwannoma

Author, year Age Gender  Tumour size (cm) Nerve of origin  Cytology diagnosis Peculiarity
Okada, 2012 [10] 70 female 2.3 NI
Pattani, 2010 [12] 63 male 4.4 mylohyoid pleomorphic
nerve adenoma
Kawakami, 2004 [6] 49 female 3.2 lingual cystic
nerve degeneration
Arda, 2003 [1] 34 female 5 sublingual inconclusive
nerve
Ogawa, 2001 [9] 72 female 5.3 hypoglossal multifocal
nerve tumour
Drevelengas, 1998 (3] 55 male 4.5 hypoglossal
nerve
Lee, 1994 [7] 20 female 5 NI
Sengupta, 1975 [14] NA NA NA NA
Swanson, 1960 [15] 20 male 12 NI non-contributory multifocal
tumour

NA —non-available, NI — non-identifiable

ranging from 20 to 72 years. Only 2 patients were
youngerthan 25 years, similarly to our patient. In the
reported cases, the lesion was painless and treat-
ment consisted of surgery. The diagnosis of schwan-
noma was made after the resection specimen
analysis. The median tumour size was of 4.75 cm,
varying between 2.3 [10] and 12 c¢m [15]. Rarely
tumours can be multifocal/multinodular [10,15].
The nerve of origin remains relatively frequently
unidentified, in the reported sublingual schwan-
nomas in 3 out of the 8 cases with available data
(Table ). Similarly to the case reported by Pattani
et al. [12], the nerve of origin in our case was prob-
ably the mylohyoid nerve, although we did not
detect a direct connection to the tumour, as they
did. In our case, this hypothesis was sustained by
the lack of hypoglossal palsy, of dry mouth and
change in salivary flow. Moreover, the hypoglossal
and lingual nerves appeared normal at preopera-
tive examination.

The presence of several intratumour angioma-
like vessel aggregates along with the fibrous, oede-
matous change and haemorrhage were of clinical
relevance, the tumour being initially diagnosed clini-
cally as a vascular malformation. Moreover, presence
of a prominent intratumour vascular component is
related to an increased haemorrhagic risk at fine
needle aspiration or operative manipulation [5]. The
origin of such an intratumour vascular component is
still debated as to whether it is of angioma or mal-
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formation type, part of a composite tumour or of
angioma-like vascular change in the stroma [5].

Interestingly, in both our case and the sublingual
schwannoma reported by Pattani et al. [12], the pre-
operative cytological features suggested a pleomor-
phic adenoma. The MRI features may also suggest
a pleomorphic adenoma [7]. In all these cases of
sublingual schwannoma, only the standard histolo-
gical examination of the surgically resected tumour
allowed the precise tumour type to be established
and the schwannoma diagnosed.

The present case was unusual not only due to the
presence of pseudoangiomatous vascular aggregates
but also due to the presence of intratumour vascu-
lar lesions. These lesions consisted of an accumu-
lation of subendothelial, CD68-positive, xanthoma-
tous, foamy macrophages. Rarely such cells formed
small sheets between tumour cells, described as
related to long evolution of degenerative changes.
To our knowledge, in the English language medical
literature, presence of intratumour xanthomatous
foci has been specifically reported in a few intra-
cranial schwannomas as well as in two extracranial
schwannomas, of perihepatic and thoracic locations
[2,8]. Patients did not have a history of metabolic
condition but had contrast substance injection for
imaging procedures, similarly to our patient. The sub-
endothelial accumulations of macrophages we have
observed in our case are peculiar, but possibly
belong to the same spectrum of such xanthomatous
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lesions. The hypothesis of a contrast-substance vas-
cular reaction is sustained by the presence, in some
of the vessels, of focal disruption and damage of
the vascular endothelial lining with thrombosis, by
the lack of personal or familial history of metabolic
disease, and by the lack of similar deposits in the
normal submandibular gland that we could exam-
ine. However, we cannot completely eliminate the
possibility of degenerative changes related to a long
evolution of the tumour or changes related to fine
needle puncture. Abundant xanthomatous changes
may result in intratumour heterogeneity on the CT
scan, similarly to other schwannoma changes such
as cellularity, cystic degeneration or collagen depo-
sition [8].

Although eight cases of sublingual schwannom-
as have been reported, only three have been stud-
jed for S100 protein [1,3,7], one of which has also
been studied for neuron specific enolase, vimentin
and Ki67 [1]. Tumour cells in our case expressed the
S100 protein and neuron-specific enolase. Interest-
ingly, we also observed focal tumour expression of
CD56 and of podoplanin, both proteins having been
already reported in schwannomas of other loca-
tion [11]. While CD56 interferes with calcium-inde-
pendent homophilic cell-cell binding [11], the role
of podoplanin-positive schwannoma tumour cells
remains incompletely understood, possibly interfer-
ing with occurrence of oedema. Indeed this protein
has been reported to interfere with the regulation of
inner ear fluid pressure of D2.40 positive periductal
connective tissue cells [4].

In conclusion, we report a rare case of sublingual
schwannoma, peculiar due to stromal angioma-like
features, which might be relevant for clinical and
imaging preoperative diagnosis.
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A new case of sublingual schwannoma occuring in an
adult patient (Yamamoto et al.) was published since the
acceptance of this manuscript.
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