
Introduction 

Palisaded encapsulated neuroma (PEN) or solitary circumscribed 
neuroma is a benign neural tumor first described by Reed et al. [1] 
in 1972. It mainly occurs as a single, asymptomatic papule or nod-
ule that slowly grows on the face of a middle-aged adult, and rarely 
occurs in the oral cavity, shoulder, trunk, limbs, etc. [2]. Histo-
pathologic examination reveals an encapsulated dermal nodule 
comprised of proliferating Schwann cells and axons arranged in 
bundles. A total of three cases of PEN on the lips have been report-
ed in South Korean literature [3-5]. It is assumed that this is due to 
the characteristic of PEN, which is asymptomatic and does not oc-
cur in the oral cavity. Herein, we report a rare case of PEN on the 
lips, along with a review of clinical and histological features. 

Palisading encapsulated neuroma is a rare, benign, cutaneous nerve sheath tumor. It usually occurs as an asymptomatic solitary 
skin-colored papule and commonly affects the nose and cheeks. Sometimes, it involves other sites, including the shoulder, upper arm, 
and trunk, but rarely involves the oral mucosa, including that of the lip. In our case, a 63-year-old female patient complained of a 
pinkish rubbery nodule on her lower lip. Histopathologic examination demonstrated a well-circumscribed nodule encapsulated by 
connective tissue stroma in the dermis. The nodule consisted of palisading spindle-shaped tumor cells with wavy and basophilic nu-
clei. The cells were arranged in streaming fascicles with multiple clefts and were strongly positive for S-100 proteins. To our knowl-
edge, only three cases of palisading encapsulated neuroma on the lower lip have been reported in the Korean literature. Herein, we re-
port a rare case of an oral palisaded encapsulated neuroma. 
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Ethical statesments: This study was approved by the Institu-
tional Review Board (IRB) of Inje University Busan Paik Hos-
pital (IRB No: BPH 2021-01-001). Written informed consent 
was obtained from the patient for the publication of this case 
report and accompanying images. 

A 63-year-old female patient presented with a cystic nodule on her 
lower lip. The lesion persisted for 6 months and gradually in-
creased in size. The patient had no symptoms. She had a history of 
hypertension, for which she was taking oral medications. There 
was no significant family history or history of trauma to the lip. 
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Physical examination revealed a solid and rubbery 0.4 × 0.4 cm 
nodule on her lower lip (Fig. 1). The nodule was completely ex-
cised, and biopsy was performed. Histological examination re-
vealed a nodular tumor in the dermis. The tumor was well-circum-
scribed and partially encapsulated by fibrous connective tissue 
(Fig. 2A). Spindle-shaped cells were clustered inside the tumor, 
and the fascicles of spindle cells were separated by prominent 
clefts. There was no Verocay body formation, pleomorphism, or 
mitotic activity (Fig. 2B). On immunohistochemical examination, 
except for the connective tissue of the capsule, the tumor cells 
showed a positive reaction to S-100 proteins (Fig. 2C, 2D) and fo-
cally positive to neurofilament proteins (Fig. 2E). The above clini-
cal and histological findings led to the diagnosis of PEN. No recur-
rence was observed after the complete excision. Fig. 1. Clinical photograph revealing a 0.4×0.4 cm solitary pinkish 

nodule on the lower lip.

Fig. 2. (A) Histopathologic examination of the lower lip tissue shows a well-circumscribed nodule encapsulated by connective tissue 
stroma in the dermis (hematoxylin and eosin [H&E] stain, ×12.5). (B) The nodule consists of palisading spindle-shaped tumor cells with 
wavy, basophilic nuclei arranged as streaming fascicles and separated by clefts (H&E stain, ×100). (C, D) The tumor cells are strongly 
positive for S-100 proteins (immunohistochemical stain, [C] ×12.5, [D] ×100). (E) Neurofilament protein staining is focally positive with-
in spindle cell fascicles, indicating the presence of axons (immunohistochemical stain, ×100).
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Discussion 

PEN is a benign neurogenic tumor that was first described by 
Reed et al. [1] in 1972. They categorized benign neurogenic tu-
mors into three types; schwannomas, neurofibromas, and neuro-
mas. PEN is a type of neuroma characterized by spindle-shaped 
cells arranged in a palisading pattern and surrounded by a connec-
tive tissue capsule [1]. Clinically, PEN appears as pinkish papules 
or nodules in middle-aged adults, with no sex predilection [6]. It 
originates from the peripheral nerves of the skin; therefore, it can 
occur in all areas where these nerves are distributed. However, in 
most cases, it occurs on the face over the cheeks and nose. It rarely 
occurs on the trunk, penis, extremities, and oral cavity, including 
the lips [7-9]. PEN accounts for approximately 25% of the nerve 
sheath tumors in the skin. However, it accounts for 11% of nerve 
sheath tumors in the oral cavity, of which 10% to 16% occur on the 
lips [2,10]. PEN usually does not cause symptoms such as itching 
or pain and enlarges over several years. 

Pathologically, it is characterized by round or oval nodules with a 
capsule composed of thin collagen fibers. In the nodule, spin-
dle-shaped cells form bundles with irregular rows. Immunohisto-
chemical examination shows that the capsule is partially positive 
for epithelial membrane antigen, suggesting that it is derived from 
peripheral nerves, and the cells in the nodule are positive for S-100 
proteins [11]. In our case, the results of immunohistochemical 
staining were consistent with those of PEN. Some cases of similar 
lesions with unclear palisading alignment or capsule formation 
have been reported, and researchers have proposed calling them 
“solitary circumscribed neuroma” instead of PEN [12]. In the 
2013 and 2020 World Health Organization (WHO) classification 
of tumors of soft tissue and bone, solitary circumscribed neuroma 
is described as a formal name, and PEN is described as a synonym. 
However, even after the WHO classification was published, these 
terms have been used interchangeably [13,14]. 

The pathogenesis of PEN remains controversial. Reed et al. [1] 
suggested that PEN is a part of multiple endocrine neoplasia syn-
drome type 2. However, further research confirmed that the simi-
larity in the clinical characteristics of PEN and the neuroma in 
multiple endocrine neoplasia syndrome type 2 was a coincidence 
in the case described by Reed et al. [1], and that the clinical charac-
teristics of the two neuromas in other cases have shown many dif-
ferences [2]. Recently, PEN has been accepted as a regenerative tu-
mor secondary to trauma [7,15]. The morphological and cellular 
distributions of PEN and traumatic neuroma are found to be simi-
lar. Leblebici et al. [9] reported that PEN shows an increase in 
small-diameter peripheral nerve fibers similar to that in traumatic 
neuroma around the lesion. The lip is frequently damaged by teeth 

or food unconsciously; hence, we thought that this minor trauma 
might have led to the occurrence of PEN in our case. 

Clinicopathologically, PEN in the oral cavity can be differentiat-
ed from neurofibroma, traumatic neuroma, and Schwann cell tu-
mors. Unlike PEN, a neurofibroma does not have a capsule, the tu-
mor cells are scattered, and a palisading pattern is not observed 
[13]. A traumatic neuroma appears after a history of trauma and is 
commonly accompanied by pain, burning sensation, or paresthe-
sia. Additionally, infiltration of inflammatory cells around or inside 
the tumor cells can help differentiate a traumatic neuroma from 
PEN [16,17]. Although a Schwann cell tumor is surrounded by a 
capsule similar to that in PEN, it does not contain axons in the in-
tracapsular part; therefore, it shows negative immunohistochemi-
cal staining for neural filaments, and the Antoni type A and B tis-
sue is an important differentiation point. 

PEN is usually treated by simple excision and rarely grows again, 
even after partial excision. Initially, our provisional diagnosis was a 
mucocele, which is a common asymptomatic lesion of the lip hav-
ing a color similar to that of the mucosa. Although oral neural neo-
plasms are uncommon, they should be included in the differential 
diagnosis, and an accurate diagnosis should be made after an im-
munohistochemical examination.  
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