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Solitary mucosal neuroma of the gingiva without multiple
endocrine neoplasia type 2B: a rare case report and literature
review
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Background: Mucosal neuroma (MN) is a benign neural tumor of peripheral nerves histologically
characterized by irregular tortuous bundles of nerve cells with prominent perineurium that lie scattered
throughout the submucosa. The tumor is usually associated with the multiple endocrine neoplasia type 2B
(MEN 2B) but rarely occurs without the other components of MEN 2B.

Case Description: A 29-year-old woman presented to our outpatient department with an upper anterior
teeth gingiva painless mass for 2-year. Intraoral examination revealed a small, tough, basal wide, well-defined
mass in the labial gingival papilla between maxillary central incisor. Excisional biopsy showed that it was
characterized by nerve bundles in various sizes surrounded by normal connective tissue in the submucosa
under HE staining. Immunohistochemically, the mass showed strongly positive staining of S-100 protein,
NSE, NF and weakly positive of EMA. The Laboratory examination and ultrasonography showed no signs
of MEN 2B. In the first and second 6 months of follow-up, there was no evidence of recurrence and other
components of MEN 2B. The patient was asymptomatic and she is still being followed up every 6 months.
Based on these features, the lesion was finally diagnosed as a solitary gingival MN.

Conclusions: In summary, this study showed a rare solitary MN in the gingiva papilla without MEN 2B that
has not been reported yet. The histopathological evaluation can be helpful in the differential diagnosis of MN.
It is hoped that a greater understanding of solitary MN without MEN 2B in the oral cavity will avoid potential
misdiagnosis, and contribute to determining the correct management, which appears to be complete surgical

excision with close follow-up for recurrence and other components of MEN 2B surveillance.
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Introduction be referred to as multiple endocrine neoplasia (MEN)

type 3, also known as multiple endocrine neoplasia type
In 1975, Khairi er al. proposed that the condition 2B (MEN 2B) now. MEN 2B is an autosomal dominant
of combined medullary thyroid carcinoma (MTC), syndrome associated with RET gene mutations and

pheochromocytomas and mucosal neuroma (MN) should characterized by an aggressive form of MTC and bilateral
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Figure 1 Intraoral photograph. At baseline, intraoral examination revealed a small, pink-colored, well-defined mass in the patient’s labial

gingival papilla between maxillary central incisor (teeth nos. 8 and 9).

pheochromocytomas (PCC) (1). MN of MEN 2B is always
observed on the mucosal surfaces of the lips, tongue,
eyelids, and intestines of patients (2), but rarely occur
without the other abnormality about MEN 2B. Since 1986,
solitary MN without MEN 2B have been reported in the
rectosigmoid colon, bronchi, conjunctiva, laryngeal (3),
tongue (4-6), lip and hard palate (7), and there has been
no more than 8 cases in the oral cavity to our knowledge.
In the vast majority of cases, complete surgical excision is
curative; however, recurrences have been reported in some
cases (5). Histologically, MN is characterized by irregular
tortuous bundles of nerve cells with prominent perineurium
that lie scattered throughout the submucosa (8).

Herein, we present a case of solitary MN without
MEN 2B occurs in the gingival papilla that has not been
reported yet, in accordance with the CARE reporting
checklist (available at https://fomm.amegroups.com/
article/vies/10.21037/fomm-20-80/rc) and review of
relevant publications.
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Case presentation
Social and relevant medical and dental history

A 29-year-old Asian female patient presented to the
outpatient clinic of Department of Periodontology,
Shanghai Ninth People’s Hospital, Shanghai Jiao Tong
University School of Medicine (Shanghai, China) with a
2-year history of an upper anterior gingiva painless mass.
She denied family history but did not undergo genetic
testing. Her past medical history was noncontributory.

Clinical findings

Intraoral examination revealed a pink-colored, well-defined
mass which is tough and basal wide in the labial gingival
papilla between maxillary central incisor (teeth nos. 8 and
9) (Figure 1). At baseline, the patient had poor oral hygiene
and gingiva was slightly red and swollen, plaque and
calculus deposition, and a small amount of pigmentation
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Figure 2 Radiographic examination and clinical photographs before and after periodontal initial therapy. Except for tooth no. 18, there

were no obvious alveolar bone resorption and other abnormalities in the imaging performance of the remaining teeth. (A) Oral panoramic

radiograph. (B) Digital periapical film. After periodontal initial therapy, there was no significant change in the size of the mass. (C) Base line.

(D) After initial therapy.

was found on the tooth surface. A means probing depth (PD)
of 2.83+1.02 mm, means clinical attachment loss (CAL) of
1.18+0.68 mm and 73% of bleeding on probing (BOP).

Radiological examination

The patient underwent oral panoramic radiography
and digital periapical film exam, and the results showed
that there were no obvious abnormalities in the imaging
performance of the remaining teeth except for tooth no. 18
(Figure 24,B).

Periodontal initial therapy

The patient was informed that periodontal treatment was
initiated via oral hygiene instructions and professional
supragingival biofilm control, including supragingival and
subgingival scaling, 4-6 weeks after periodontal initial
therapy, the patient should be re-evaluation, including the
mass size and periodontal clinical indexes. Six weeks after
SRP, the re-evaluation clinical data showed a reduction in
mean PD (2.67+0.81 mm) and a percentage of BOP (20%).
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There was no significant change in the size of the mass
in the buccal gingival papilla between teeth nos. 8 and 9
(Figure 2C,D).

Operation and laboratory examination

After periodontal initial therapy, we performed an excisional
biopsy of the mass. Examination of the biopsy specimen
showed a 0.6 cmx0.6 cmx0.5 cm, gray-white colored, well
defined mucosal tissue. Histologically, nerve bundles in
various sizes surrounded by normal connective tissue in
the submucosa can be seen under HE staining, and nerve
bundles are wrapped by thick perineurium (Figure 3).
Immunohistochemically, the mass showed strongly positive
staining of S-100 protein, neuron specific enolase (NSE),
neurofilament protein (NFP) and weakly positive of
epithelial membrane antigen (EMA) (Figure 4). Based on
these features, the pathological diagnosis was MN of the
maxillary incisor gingiva. 12 months later, the operation
area heals well and there was no evidence of recurrence
(Figure 3D). "To rule out the possibility of MEN 2B, we did
endocrinological examinations. The serum concentrations
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Figure 3 Histological hematoxylin and eosin photomicrographs. Histologically, irregular tortuous bundles of nerve cells (asterisks) with

prominent perineurium (arrows) that lie scattered throughout the submucosa can be seen under HE staining (A,B,C). Magnification: x50 (A),

x100 (B), x200 (C). 12 months after operation, the operation area heals well, and there was no evidence of recurrence (D).

of carcinoembryonic antigen, epinephrine, norepinephrine,
dopamine, and calcitonin were all within normal limits.
Ultrasonography of the thyroid gland was normal. These
examinations showed no signs of MEN 2B. Finally, the
lesion was clinically diagnosed as a solitary gingival MIN.

Prognosis

In the 12 months of follow-up, there was no evidence of
recurrence and other components of MEN 2B. The patient
was asymptomatic and she is still being followed up every 6
months. The Timeline of diagnosis, treatment and follow-
up of this case are shown in Figure 5.

Literature review

According to the data reviewed, MN without MEN 2B have
been reported less than 18 cases, and mere 8 cases have been
reported in the oral cavity so far (Tuble 1) (3-7). No cases of
MN without MEN 2B in the gingiva have been reported.
Furthermore, the patients with MN without MEN 2B
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were between 4 and 73 years of age and had no significant
sex predilection. The preferred surgical treatment in the
majority of cases was local excision, and 1 case of recurrence
in the oral cavity have been reported (5). Additionally,
all available data were reviewed, including epidemiology,
clinical presentation, histopathologic examination findings,
and surgical intervention.

Ethics statement

All procedures performed in studies involving human
participants were in accordance with the ethical standards of
the institutional and/or national research committee(s) and
with the Helsinki Declaration (as revised in 2013). Written
informed consent was obtained from the patient.

Discussion

Oral neurogenic tumors (ON'Ts) originate from cells
associated with components of the peripheral nervous
system. As an ON'T, MN can be distinguished histologically
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Figure 4 Images of immunohistochemical results of MIN. Irregular tortuous bundles of nerve cells stain strongly positive of S-100 (A,E),
NSE (B,F), NF (C,G) and perineurial cells stain weakly positive (arrows) of EMA (D,H). Magnification: x50 (A,C), x100 (B,D,E,G),

x200 (F,H).
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Figure 5 Timeline of diagnosis, treatment, and follow-up. The patient is still being followed up every 6 months.

from other ON'Ts such as neurofibroma, neurilemmoma
and Palisaded encapsulated neuroma (PEN). Briefly, the
microscopic examination of the MN shows nerve bundles
in various sizes surrounded by normal connective tissue,
and nerve bundles are wrapped by thick nerve bundle
membrane, which is not usually seen in PENs (6), and the
MN is not encapsulated and does not have palisading nuclei
whereas neurilemomas and PENs are encapsulated (9).
Neurofibromas are not encapsulated and have no
palisading, but neurilemmal cells and possibly fibroblasts
participate in their formation, resulting in irregular
combinations of these elements (10). However, plexiform
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neurofibromas (PN), atypical types of neurofibromas, may
be confused with MNs, because both tumors have similar
microscopic findings (11). Epithelial membrane antigen
(EMA) is the most useful marker in differentiating MN
from plexiform neurofibroma immunohistochemically.
The perineurial cells of the former show the marker
and tumor cells of the latter do not (11). Although the
immunohistochemistry of our case showed weakly positive
of EMA, almost all plexiform neurofibromas occurred in
patients with neurofibromatosis type 1 (NF1). Furthermore,
the microscopic examination of the plexiform neurofibroma
usually shows enlarged nerve bundles and the interstitium
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Table 1 Summary of MN in the oral cavity without MEN 2B cases reported until 2019

Patient
Reference Country a (lne)n S Location Treatment Diagnosis approach Recurrence Follow-up
Pujol et al. Spain 1 Tongue and lip Excisional Histology, radiologic, biochemical, None 22 years
(1997) biopsy and molecular genetic studies
Mao et al. China 3 2 throat and 1 tongue Excisional  Histology, IHC (S100, NFP and None  6-20 months
(2011) biopsy  NSE, positive, EMA, negative) and
radiologic studies
Gomez et al. Spain 2 2 tongues Excisional Histology, radiologic, biochemical, None 5 years
(1998) biopsy and molecular genetic studies
Gordon et al. UK 4 2 tongues, 1 corner of the Excisional Histology, radiologic, biochemical, 1 3-10 years
(1998) mouth, 1 face (lip, eye, biopsy and molecular genetic studies
nose, and buccal mucosa)*
Nishihara et al.  Japan 1 Hard palate Excisional  Histology, IHC (S100 and EMA, None 7 months
(2004) biopsy  positive, NFP, negative), radiologic

and biochemical studies

*, the patient who had facial neuromas recurred after each excision, extending along her left eye, nose, lips, and buccal mucosa. IHC,
immunohistochemical; S100, S100 protein; EMA, epithelial membrane antigen; NFP, neurofilament protein; NSE, neuron specific enolase.

mostly mucoid, so the histological features of our case still
resembled MN.

The proliferating nerve bundles express EMA, suggesting
that the nerve bundles have differentiated to the perineurial
cells (12), while no EMA-positive nerve bundle membrane
may be due to the poor immunohistochemical technique
or insufficient differentiation of the perineurial cells (3).
In our case, the structure of the perineurium is obvious
under the microscope, and EMA is positively expressed
in the epithelial area, so we infer that the weakly positive
reaction may be caused by insufficient differentiation of the
perineurial cells.

MNs occur in the oral cavity, especially in the gingival
papilla, which is also easy to be confused with other tumor-
like lesions such as epulis (13). As a most common type
of epulis, peripheral ossifying fibromas often show pink-
colored, tough, and well-defined mass the same as MNs.
Peripheral ossifying fibromas can occur in all age groups
but are more common in 10 to 40 years old. Histologically,
peripheral ossifying fibromas usually show a stromal
fibroblastic proliferation with intermixed hypermineralized
bony tissue under HE staining, so we can differentiate MNs
from peripheral ossifying fibromas.

MNs usually occur in the oral cavity as a component of
MEN 2B, which is a syndrome of multiple MNs, MTC,
pheochromocytoma (PCC), bumpy lips, and marfanoid
habitus, although not always concurrently. MNs of MEN
2B may be present on the eyelids, conjunctiva, tongue, lip,
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intestinal tract, palate, pharyngeal and generally develops
from early childhood with prominent “blubbery” lips,
submucosal nodules on the vermilion border and MNs
on the anterior dorsal surface of the tongue, etc. (14).
Physical examinations may reveal an elongated face, lower
jaw protrusion, large hands and feet and relatively long
extremities (15). In addition, MTC commonly develops in
all subtypes of MEN 2 and is the most important prognostic
factor. Usually, MTC develops relatively young, exhibits a
more aggressive disease course, and accounts for more than
95% of MEN 2B cases. MTC can be screened by thyroid
function tests, thyroid ultrasonography, and biochemical
tests (e.g., serum calcitonin).

MEN 2B is an autosomal dominant genetic disease
caused mainly by Met918Thr germline RET mutation (16).
After the diagnosis of MEN 2B, the patients’ immediate
family members should be screened for MTC and PCC,
and early genetic testing for RET proto-oncogene
mutations is necessary to achieve the purpose of early
discovery and early treatment (17,18). Therefore, MEN
2B can be diagnosed by the special face caused by MN, the
clinical manifestations of MTC, PCC and radiography,
biochemical examinations, and it can be diagnosed early
by detecting mutations in RET proto-oncogene (19). Our
patient showed no abnormalities in the skeletal structure,
lip shape, sonographic examination of the thyroid, or in any
of the endocrine examinations, and there were no tumors
elsewhere in the oral cavity or the ocular region.
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MN occurs in different organs with different clinical
manifestations. MN of the throat often causes hoarseness
and prickly sensation in the throat, occasionally had a cough
with sputa, but there is usually no pyrexia or dysphagia (3).
Meanwhile, patients with MN of the bronchi often had a
cough with sputa (20). MN present on intestinal tract often
causes stomachache and constipation (21) and MNs of the
oral cavity are usually painless but may interfere with eating
or cause oral and maxillofacial deformities (4-7). Moreover,
MN of the conjunctiva MN in the conjunctiva can cause
foreign body sensation and dry eyes (22).

MN in the oral cavity without MEN 2B is very rare,
a total of 9 cases have been reported including the case
reported in this article. A solitary MN is present in the
absence of other diagnostic signs, so it is necessary to
combine the clinical examination, histopathological
evaluation, IHC, radiography, and biochemical studies.
Our patient was diagnosed as a solitary gingival MN
without MEN 2B. Nevertheless, some investigators have
suggested that MTC and PCC may appear later (16,23).
The knowledge of MEN 2B is still insufficient and the lack
of knowledge impairs the ability to obtain an early diagnosis
and cure. Thus, follow-up studies including radiography,
endocrine examinations are necessary.

Conclusions

This study showed a rare MN in the gingiva papilla
without MEN, the histopathological evaluation and
immunoreaction of S-100 protein, EMA, NSE and NFP
staining can be helpful in the differential diagnosis of MN.
It is hoped that a greater understanding of MN without
MEN in the oral cavity will avoid potential misdiagnosis,
and contribute to determining the correct management,
which appears to be complete surgical excision with close
follow-up for recurrence and other components of MEN
surveillance.
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