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Palisaded encapsulated neuroma of the upper lip
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ABSTRACT

Palisaded encapsulated neuroma (PEN; solitary cir-
cumscribed neuroma) is a benign and hyperplastic
lesion consisting of Schwann cells. PEN of the lower

lip was reported by Tomich and Moll [1] 35 years ago.

However, the accumulation of the information about
PEN which occurred in the oral mucosa was not
enough. This article describes a case of a PEN on the
upper lip of a 41-year-old woman. The lesion with 0.7
cm diameter was performed excisional biopsy. His-
tologically, the tumor was almost circumscribed by
thin fibrous capsule, and consisted of diffusely and
dense proliferation of the spindle shape cells arranged
in interlacing fascicles. Focal suggestions of nuclear
palisaded growth were indicated within the tumor.
Immunochistochemicallly, the fascicles of tumor cells
were positive for S-100 protein, and vimentin and
negative for a-actin and GFAP. A few numbers of
axons were demonstrated by anti-neurofilament an-
tibody in this lesion. Therefore, the definitive diagno-
sis was PEN.
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1. INTRODUCTION

The palisaded encapsulated neuroma (PEN) is an un-
common entity, first described as a series of 44 cases of
the skin in 1972 by Reed et al. [2]. PEN is a hyperplastic
lesion, nodular appearance, consisting of Schwann cells
with completely/incompletely encapsulated. The Schwann
cells, often aligned and fasciculated focally showed nu-
clear palisading. The first occurs to the face and the 2nd
frequency is the oral mucosa. In 1976, PEN of the lower
lip was reported by Tomich and Moll [1]. However, ac-
cumulation of the information about PEN which oc-
curred on the oral mucosa is not enough.
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This article describes a case of a PEN on the upper lip
of a 41-year-old woman. Clinical, histopathological and
immunohistochemical findings were shown, and review
of literature also performed concerning about this char-
acteristic lesion including differential diagnosis.

2. CASE REPORT

A healthy 41-year-old woman presented with a complaint
of a gradual painless swelling measuring 0.7 cm in di-
ameter of 2 years duration on the inside of the upper lip.
The lesion was painless, firm and the mucosa overlying
the lesion appeared normal without ulcerations or muco-
sal discoloration. Her medical and dental histories were
uneventful. The patient underwent excision of the upper
lip and excisional biopsy was performed. She tolerated
the procedure well and had no recurrences 5 years after
the operation. The solitary small tumor was clinically
thought to be a fibroma.

The specimen performed histopathological diagnosis
with hematoxylin and eosin staining (H.E.) by 2 oral
pathologists. Immunohistochemical studies were con-
ducted using the EnVision + Polymer System (Dako Glos-
trup, Denmark), and primary antibodies used were di-
rected against the following antigens: S-100 (1:500; Dako
Glostrup, Denmark); Actin (a-SMA, 1A4, 1:100; Dako
Glostrup, Denmark); Neurofilament protein (NF, 2F1,
1:100; Dako Glostrup, Denmark); Neuron-specific eno-
lase (NSE, BBS/NC/VI-H14, 1:100; Dako Glostrup,
Denmark); Glial fibrillary acidic protein (GFAP, 6F2,
1:100; Dako Glostrup, Denmark)and Vimentin (Vim 3B4,
1:100; Dako Glostrup, Denmark). The sections were de-
veloped in a solution of 3.3’-dianibobenzidine tetrahy-
drochloride (DAB). Finally, all sections were counter-
stained with Mayer’s hematoxylin. Positive controls for
S-100, NF, NSE, GFAP and vimentin were specimens of
normal peripheral nerve system, that for a-SMA was
specimens of leiomyoma. For evaluation of the immuno-
histochemical staining technique, as a negative control,
mouse and rabbit universal negative controls (Dako
Glostrup, Denmark) were used during the staining pro-
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cedure instead of primary antibodies.

2.1. Histopathological Findings

Biopsy of the specimen revealed a whitish-gray cutsur-
face. Histologically, the tumor was almost circumscribed
by thin fibrous capsule (Figures 1(a) and (b)), and con-
sisted of diffusely and dense proliferation of the spindle
or elongated shape cells with scarce cytoplasm arranged
in interlacing fascicles and indistinct cell borders (Figures
1(c) and (d)). Small neuroid structures were scattered and
focal suggestions of nuclear palisaded growth was indi-
cated within the tumor (Figure 1(c)). Individual spindle
shape cells exhibited elongated, sinuous to ovoid nuclei
with occasional nuclear holes (“Lochkerne (nuclear
holes)”) (Figure 1(d)). There was no atypia or mitotic
evidence of malignancy. The stroma of the lesion was
minimal and eosinophilic/PAS positive in appearance
contained few capillaries and scattered mast cells (Fig-
ures 1(e) and (f)). The histopathologic diagnosis was con-
sistent with a palisaded encapsulated neuroma.

2.2 Immunohistochemical Findings

Immunohistochemicallly, the fascicles of tumor cells
were positive for S-100 protein (Figure 1(g)), vimentin
(Figure 1(h)) and negative for a-actin and GFAP (Fig-
ure 1(i)). A few numbers of small neuroid structure and
axons were demonstrated by NSE (Figure 1(j)) and NF
(Figure 1(k)) in this lesion, respectively. These results
indicate that the tumor is composed of cells of schwan-
nian differentiation and they also indicate the presence of
axons. Therefore, the definitive diagnosis was PEN. There
was no relationship with von Recklinghausen’s disease,
and none of the lesions recurred after excision.

3. DISCUSSION

PEN is a benign, morphologically characteristic skin or
mucosal neuroma. The majority of PEN was occured in
the oral mucosa with the most frequent [3]. In the muco-
sal lesion, other literatures expressed that PEN had oc-
curred on the mucocutaneous junctions, for example,
eyelid, nasal fossa, and oral mucosa overwhelmingly in
the face, on the contrary [4-6]. Accumulation of informa-
tion was scarce, though several series have detailed its
clinicopathologic and immunohistochemical features of
PEN on the oral mucosa. To further accumulate of a re-
port of this characteristic lesion, we herein describe a
case of PEA with clinical, histopathologic, and immuno-
histochemical features of this entity.

The results of the clinico-pathological findings by re-
view of literature were shown in Table 1. The incidence
rate of PEN in the oral mucosal biopsy specimens were
0.04% to 0.05% in the previous reports [4,7], and PEN
accounts for approximately 22% to 25% of all peripheral
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nerve origin in the oral cavity [4,7]. The mean age of
PEN on the oral mucosa was between 37 to 54 years
[3,4,7,8] and it was almost the same tendency that of the
skin’s as between 40 and 60 years [2]. As for sex differ-
ence, men were almost predominant to women [3,7,8].

Clinically, all tumors were nodular in appearance [3]
with small and most often painless [3]. Multifocal lesions
were rare. The tumor were solitary, sessile, firm, normal
mucosal colored, between 2 to 6 mm of diameter, and the
size of which never exceeded 1.0 cm in greatest dimen-
sion [3]. The most common clinical diagnosis was “focal
fibrous hyperplasia (fibroma)” [7]. None of the patients
with PEN had neurofibromatosis or multiple endocrine
neoplasia syndrome type Il [7]. The clinical findings of
this case were concordance with the previous reports
except for female.

Histologically, PENs were partially or completely en-
capsulated and composed of fiscicles of spindle-shaped
cells that might show some nuclear palisading. Although
mild nuclear pleomorphism, might be seen [9], significant
atypia and mitotic activity were generally lacking.
Fletcher noted that most lesions were not fully encapsu-
lated. Despite their original name, many cases were in-
completely encapsulated and showed only focally nuclear
palisading [10]. The name “solitary circumscribed neu-
roma” also existed from such a histological background.

Oral benign peripheral nerve tumor/tumor-like lesions
were listed in Table 2 [11]. Based on clinical and his-
tologicl similarities, the differential diagnosis of PEN on
the oral mucosa includes neurofibroma, schwannoma,
traumatic neuroma and leiomyoma [12]. Neurofibromas
are unencapsulated and consisting of mixture of
Schwann cells, perineurial cells, and endoneurial fibro-
blasts [11]. The lesion looks more loosely textured with
myxoid stroma than PEN and shows a delicate fibrillary
pattern of collagen deposition. Schwannomas are usually
submucotaneous, contain Antoni A and B types with
Verocay bodies and lack axons [13]. Histologically,
PENSs have distinctive features, consisting of a prolifera-
tion of Schwann cells and a certain amount of axons,
becoming reliable distinction from schwannomas and
neurofibromas. In addition, since most of the cells in
PENSs are normal Schwann cells, nuclear sizes are larger
and more homogeneous than those of neurofibromas.
Immunohistochemical analyses demonstrate strong posi-
tive tumor cell of PEN staining for S-100 protein, and
vimentin characteristic of Schwann cell differentiation
[12]. Marked S-100 immunoreactivity of schwannomas
and PENs were exhibited in contrast to neurofibroma
Koutlas IG. Furthermore, it was negative of PEN for
GFAP and a-SMA. The immunohistochemical results of
the present case were supported definitive diagnosis of
PEN. Moreover, the positive axon staining of PENs may
be useful in differentiating PENs from schwannomas.
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Figure 1. Histopathological and immunohistochemical figures: (a) A irregular form of tumor-like
lesion was occupied the majority of the biopsy (H.E. x2); (b) The lesion was well circumscribed
and partly surrounded by thin capsule; (c) Nuclear palisading and “Verocay-like bodies” were fo-
cally presented in the lesion (H.E. x40); (d) Cellular proliferations of spindle shape cells was
formed microfascicles and nuclei with occasional nuclear holes (arrow, “Lochkerne (nuclear
holes)”) were shown (H.E. x60); (e) A small number of mast cells diffusely appeared in the lesion
(TB,pH4.1 x40); (f) Storoma was composed this fibrous tissue (PAS x40); (g) Strong positive
immunoreactions for S-100 (x40); (h) Positive reaction for vimentin (x20); (i) Negative immuno-
reactions for GFAP (x40); (j) Small neuroid structures were observed inside the lesion (x20); (k)
Positive NF staining for axons were scattered (x20).
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Table 1. Review of literature.

Large Item No  Clinical Item Value Reference
Gender ratio 12°  Male: Female ratio (%) 40]2 60 [4]
13" Male: Female ratio (%) 77)233 [71
16" Male: Female ratio (%) 56 38* [8]
54" Male: Female ratio (%) 7012 30 [3]
1" Female - Kuyama et al.
Age 12" Average age 54 yrs [4]
13" Average age 51 yrs [71
16"  Average age 37 yrs [8]
54" Average age 48 yrs [3]
1 .. 41yrs Kuyama e al.
The site of the lesion 12" Palate 41.7% [4]
Upper lip 33.3%
oo Tongue 16.7%
NS 8.3% oo
13" Palate 77.0% [71
Upper lip 7.7%
oo Lower lip 7.7%
oo Gingiva 7.7% oo
16" Palate 68.8% [8]
Tongue 12.5%
Buccal mucosa 6.3%
Lip 6.3%
Gingiva 6.3% oo
54" Palate 57.4% [3]
oo Gingiva 20.4%
oo Tongue 7.4%
Upper lip 5.6%
Lower lip 9.3%
e Buccal mucosa 1.9% .o
1 Upper lip v Kuyama et al.
Duration 12" 0-5yrs 41.7% 4]
6-10yrs 16.7%
oo >11yrs 16.7%
oo NS 25.0% oo
1" 2yrs v Kuyama et al.
Clinical diagnosis 12" Papilloma 16.70% [4]
oo Fibroma 83.30% .o
13" Fibroma almost” [71
1 Benign tumor Kuyama et al.

“Case number; 2Gender unknown in one case; "Case number was unknown.
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Table 2. Contents of benign tumor/tumor-like lesions of the peripheral nerve.

1. Reactive lesions

1) Traumatic neuroma
2) Nerve cyst

2. Inflammatory and infectious lesions simulating tumors of the nerve

1) Inflammatory pseudotumor of nerve
2) Sarcoidosis of peripheral nerve
3. Hyperplastic lesions
1) Palisaded encapsulated neuroma (PEN)
2) Mucosal neuromatosis (MEN)
3) Localized hypertrophic neuropathy
4. Hamartoma and Choristoma
5. Tumor
1) Schwannoma
2) Neurofibroma
3) Miscellaneous benign neurogenic tumors

Traumatic neuroma is a non-neoplastic, disorganized
proliferation of axons, Schwann cells, and perineurial
cells, all in a fibrocollagenous stroma [11]. Although
traumatic neuromas display abundant Schwann cells and
axons, inflammatory cells and scaring are also visualized.
Leiomyomas are distinguished by the presence of muscle
cells in the tumor and positive staining for a-SMA.

The proposed pathophysiology of the PEN was sug-
gested as a hamartomatous growth of Schwann cells
predominating over the number of axons, however, the
stimulus that triggers these Schwann cells to proliferate
has not been identified [14]. On the contrary, recurrent
trauma plays an etiologic role of the hyperplastic lesion
of PEN [9,12,15]. Such dilated capillaries and venuses
have been reported to occur in PENs with recurrent
trauma. However, such a remarkable blood vessel reac-
tion was not accepted with this case. The further exami-
nation is required for a cause of a disease.
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