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Solitary Neurofibroma of the Hard Palate: 
A Case Report and Literature Review
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 Patient: Female, 24-year-old
 Final Diagnosis: Neurofibroma
 Symptoms: Bulging of the hard palate
 Medication: —
 Clinical Procedure: —
 Specialty:	 Dentistry	•	Oncology

 Objective: Rare disease
 Background: Neurofibromas are benign tumors of neurological origin caused by the proliferation of Schwann cells and fi-

broblasts; they often occur in the skin and nerves as a symptom of von Recklinghausen disease. Solitary neu-
rofibromas are also known to occur on their own, but solitary development in the hard palate is extremely rare 
and difficult to distinguish from schwannomas. The neural origin of solitary neurofibromas is also difficult to 
determine intraoperatively, and there have been no reports that clearly identify the neural origin of neurofi-
bromas in the hard palate.

 Case Report: We report a case of a solitary neurofibroma originating in the hard palate in a 24-year-old woman. She pre-
sented to our department with a 1.2×0.8-cm dome-shaped left palate mass. After identification of the nerve 
at the source, the tumor was resected under general anesthesia. Histopathology was positive for S-100 and 
CD34 immunostaining, as well as for Alcian blue. Eventually, the mass was diagnosed as a neurofibroma.

 Conclusions: Solitary neurofibromas originating in the hard palate are difficult to differentiate from other neoplastic lesions, 
especially schwannomas, based on clinical findings alone. Therefore, it is important to perform a biopsy and 
immunostaining of the biopsied specimens for S-100 and CD34. In neurofibromas, tumor cells are loose and 
delicate, often with wavy or serpentine nuclei, and S-100 protein-positive cells are sparser than in schwanno-
mas. An overall pathological diagnosis should be made with regard to CD34, taking into account that schwan-
nomas are CD34-negative and neurofibromas are CD34-positive.
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Background

According to the 2017 World Health Organization Classification 
of Head and Neck Tumors, neurofibromas are benign peripheral 
nerve sheath tumors that consist of a mixture of Schwann cells, 
perineurial cells, fibroblasts, and axons [1]. Neurofibromas re-
semble schwannomas and are often seen as elastic, hard, well-
defined masses with no capsule. The World Health Organization 
has classified neurofibromas into 2 types: dermal and plexi-
form [2]. Dermal neurofibromas arise from a single peripher-
al nerve, while plexiform neurofibromas are associated with 
multiple nerve bundles.

Neurofibromas may appear as part of neurofibromatosis type 
I (NF-1) or von Recklinghausen disease, and they present most 
frequently with café-au-lait spots on the skin [3]. Solitary neu-
rofibromas rarely occur in the oral cavity [4]. The frequency of 
solitary neurofibromas in the oral cavity is reportedly 6.5%, 
particularly for lesions that are not associated with NF-1 [5], 
and their occurrence on the hard palate is extremely rare.

There have only been 7 published cases of solitary neurofi-
broma of the hard palate (Table 1) [6-12]. The mean patient 
age in these cases was 40±15 years, and there were 5 women 
(71%), suggesting a higher incidence among women. The clini-
cal diagnoses were as follows: benign tumor in 3 cases (43%); 
pleomorphic adenoma in 3 cases (43%); and mucous cyst in 1 
case (14%). Biopsies were performed in 2 cases (29%), and a 
neurofibroma was diagnosed in 1 case (14%).

Herein, we report a case of solitary neurofibroma occurring in 
the hard palate that originated in the greater palatine nerve.

Case Report

A 24-year-old woman noticed swelling on the left side of her 
hard palate that went untreated because she had no pain. 
Three months later, because the swelling had not changed, 
she consulted a dentist and was referred to our department. 
She had no specific medical, family, or psycho-social history.

Local Findings and Treatment

On physical examination, the patient was well-nourished and 
had no abnormalities on her body or facial skin. We observed 
a well-defined dome-shaped mass measuring 1.2×0.8 cm on 
the hard palate mucosa adjacent to the left upper molars 
(Figure 1A). The mass had a smooth surface and a normal mu-
cosal color. The elasticity was slightly hard, and no waves were 
palpable. There was no spontaneous pain or tenderness, and 
no palatal hypoesthesia was noted. The patient did not experi-
ence any spontaneous pain, tenderness, or palatal hypesthesia.

In the radiographic examination, we did not observe any abnor-
mal bone resorption around the tumor on plain radiographs of 
the maxillary occlusion (Figure 1B) or on computed tomogra-
phy images (Figure 1C). T2-weighted magnetic resonance im-
aging revealed a tumorous lesion with hyperintensity on the 
left posterior hard palate (Figure 2A, 2B).

The clinical diagnosis was a pleomorphic adenoma of minor sal-
ivary gland origin, and a preoperative biopsy was performed to 
confirm the diagnosis. The pathology differed from the clinical 
diagnosis, however; it revealed a nervous system tumor rather 
than a pleomorphic adenoma. Therefore, we performed a tumor 
resection while the patient was under general anesthesia. We 
demarcated a resection line with a 0.2-cm margin from the base 
of the broad-based tumor and resected the superficial layer, 

Case Report Year Age/sex
Tumor size, 

mm
Clinical 

diagnosis
Biopsy 

diagnosis
Capsule

Processing of the 
Periosteum

Pollack [6] 1990 27/F 15×8 Benign tumor – – ND

Shimoyama et al [7] 2002 25/F 12×10 Fibroma Lipomatous NF – ND

Johann et al [8] 2008 39/F 30×30 Pleomorphic adenoma NF ND ND

Costa et al [9] 2014 54/F 8×8 Benign tumor – – ND

Priya et al [10] 2016 55/M 20×20 Benign tumor – – ND

Sekhar et al [11] 2019 55/F 5×5 Mucous cyst – ND ND

Sharma et al [12] 2020 23/M 30×10 Pleomorphic adenoma – + ND

Present case  24/F 12×8 Pleomorphic adenoma NF – Resection

Table 1. Previous reported cases of neurofibromas of the hard palate.

ND – not described; NF – neurofibroma.
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comprising the mucous membrane and the deep part compris-
ing the periosteum (Figure 3A-3D). We also cut and ligated the 
nerve and vascular bundles, which appeared to be branches of 
the large palatal nerve connected to the tumor (Figure 3B, 3C). 
After resection, the bone surface was smooth, and there was 
no abnormal bone resorption (Figure 3D). We completed the 
surgery by covering the area of resection with an artificial der-
mis (TERDARMIS) and attaching a protective floor. The size of 
the resected specimen was 1.8×1.2×1.0 cm, and it had a round, 
smooth surface and slightly soft elasticity (Figure 3E, 3F).

Histopathological Findings

Histopathological findings showed that the tumor parenchy-
ma was located in the submucosa, with relatively well-defined 

borders but without a clear fibrous capsule (Figure 4A). Small 
cells (Schwann cells and fibroblasts) with corrugated or spindle-
shaped nuclei and fibrous components were present in speci-
men sections stained with hematoxylin and eosin (Figure 4B). 
Immunostaining for S-100 protein localized in the cytoplasm 
and nucleus of nervous system cells showed that S-100 pro-
tein-positive cells were scattered and present in a wavy ar-
rangement (Figure 4C).

In 1994, Chaubal et al [13] reported CD34-positive spindle cells in 
neurofibromas; CD34, which localizes to the cell membrane and 
cytoplasm, is found in neurofibromas but not schwannomas. In 
our patient, immunostaining of the specimen revealed spindle-
shaped cells that were positive for CD34 (Figure 4D). Furthermore, 
staining with Alcian blue was positive, suggesting mucous stromal 

Figure 1.  (A) A hemispherical mass on the left side of the hard palate at initial diagnosis (arrowheads). (B) Simple radiographs taken at 
the intraoral occlusion revealed no bone resorption on the maxilla near the lesion. (C) Sagittal computed tomography image 
showing no abnormal resorption of the bone contacting the tumor (arrowheads).

A B C

Figure 2.  (A) Coronal T2-weighted magnetic resonance imaging (T2WI). Expansile mass lesions present on the left maxillary bone of 
the hard palate (arrowheads). (B) Sagittal T2WI. No obvious bone resorption was evident (arrowheads).
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Taketomi T. et al: 
Solitary neurofibroma of the hard palate
© Am J Case Rep, 2021; 22: e929674

e929674-3 Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



Figure 3.  Intraoperative photographs. (A) The lesion was excised along with the mucosa in the superficial layer and the periosteum in 
the deep layer. (B) A branch of the large palatal nerve contiguous with the tumor was identified. (C) The greater palatal nerve 
was ligated, cut, and resected under the periosteum. (D) After excision of the lesion, no resorption was observed on the bone 
surface. (E) The mucosal and (F) periosteal surfaces of the excised lesion are shown.
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tissue (Figure 4E). On histopathology, neurofibromas have a myx-
omatous stroma, whereas schwannomas do not [11].

There was no capsule in this tumor, the tumor cells were ar-
ranged in a wavy pattern, S-100 protein-positive cells were 
scattered, and CD34-positive cells and myxoma-like stroma 
were found. Based on these features, the final diagnosis was 
a neurofibroma. Five years have passed since the surgery, and 
the patient has not experienced any recurrences.

Discussion

Neurofibromas are benign lesions of the peripheral nervous 
system derived from Schwann and mesenchymal cells of the 
nerve sheath. Neurofibromas can appear as single tumors (soli-
tary neurofibromas) or as NF-1 that presents as multiple tumors 
along with café-au-lait spots in von Recklinghausen disease. 
Neurofibromas are common in the tongue and buccal muco-
sa in the oral cavity, but approximately 20-60% of oral neuro-
fibromas are associated with neurofibromatosis [14]. In 2019, 
Broly et al [15] reviewed 26 cases of isolated neurofibromas 

A
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D

Figure 4.  (A) Hematoxylin and eosin staining (×100) revealed 
that the border between the tumor element (superior) 
and the palatine gland tissue (inferior) was indistinct, 
and no capsules were present. (B) Hematoxylin 
and eosin staining (×400). Spindle-shaped tumor 
cells had poor cytoplasm with small nuclei and 
were found in waves. Tumor tissue with positive 
immunohistochemical staining for (C) S-100 protein 
(×400), (D) CD34 (×400), and (E) Alcian blue (×200).

E
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occurring in the oral cavity [15], and intraoral occurrences were 
very rare. However, because the oral cavity is composed of var-
ious tissues such as the tongue, buccal mucosa, gingiva, floor, 
and palate, the neurofibromas that develop there have differ-
ent nerves of origin and different surrounding tissues that are 
removed during surgery. Therefore, we focus here on a soli-
tary neurofibroma arising in the hard palate, along with a re-
view of the literature reported through 2020.

Solitary neurofibromas of the hard palate, as in the present 
case, are extremely rare, and only 7 cases have been report-
ed to date [6-12]. In general, solitary neurofibromas are dif-
ficult to differentiate from schwannomas. A biopsy was also 
obtained in this case, and the mass was diagnosed as a neu-
rogenic tumor, such as a schwannoma or neurofibromatosis, 
but it was difficult to distinguish the type.

In general, schwannomas are classified as Antoni A, Antoni B, 
or a mixture of the 2 types, with Antoni A being characterized 
by a fenestrated or ornithological arrangement of the nuclei 
and the presence of Verocay bodies. In Antoni B, the tumor 
cells are sparsely arranged, and the stroma shows cyst forma-
tion and mucus-like degeneration. Usually, either type is rarely 
seen on its own, and often a mixture of both types is observed. 
Neurofibromas, on the other hand, have spindle-shaped tu-
mor cells that are less cytoplasmic than schwannomas, and 
their nuclei are small, oval in shape, and do not exhibit a pal-
isade pattern. Because of the fibrous components found be-
tween the cells, the tumor cells appear wavy [1,11]. In addi-
tion to this arrangement of cells, S-100 protein positivity is a 
major differentiator between neurofibromas and schwanno-
mas, with neurofibromas being positive for S-100 protein, but 
at a lower rate than schwannomas [1]. Chaubal et al [13] and 
Ohno et al [16] reported that CD34-positive spindle-shaped 
cells are found in neurofibromas but not in schwannomas. 
On histopathology, the myxomatous stroma is seen in neuro-
fibromas, but not in schwannomas [11]. In addition, schwan-
nomas often have capsules, while neurofibromas do not [17]; 
therefore, neurofibromas have been reported to be more like-
ly to recur than schwannomas [18]. In previously reported cas-
es, no capsules were found in 4 of 7 patients (57%). However, 
there have been reports of capsules in neurofibromas [1], and 
we believe that the presence or absence of capsules is not a 
characteristic that differentiates the 2 tumors. In the case of 
a tumor without a capsule, the setting of the resection mar-
gin is very difficult. On the hard palate, the mucosa is present 
on the surface, and the periosteum is present in the deeper 
layers; therefore, if these are included in the resection, verti-
cal margins do not present a problem. Alternatively, surgeons 
should be careful with the horizontal margins because there is 
often no capsule. The specific numerical values of the margin’s 
widths are unknown. Here, we set the horizontal margin to 

0.2 cm and excised the palatal mucosa (surface layer) and peri-
osteum (deep layer), which made complete resection possible.

There were no recurrences in any of the 7 previously report-
ed cases or in our case. Recurrence can be avoided by provid-
ing a safety margin, including the periosteum, around the tu-
mor at the point of resection. Here, the tumor, which arose in 
the hard palate, was attached to a greater palatal nerve at the 
time of resection. Although there is no indication of wheth-
er the nerves were identified in the other 7 cases [6-12], they 
were probably derived from the greater palatal nerve based 
on the tumor’s location.

A neurofibroma of the hard palate needs to be differentiated 
from many other diseases, especially salivary gland tumors. 
The S-100 protein is a useful marker for identifying nervous 
system tumors, and it is important to perform a preoperative 
biopsy. If the histopathological specimen at the time of biop-
sy is positive for S-100 protein, a benign neurogenic tumor is 
likely. In this case, schwannoma and neurofibroma were pos-
sible candidates. After differentiation by cell alignment style, 
S-100 protein distribution, and CD34 staining, vertical mar-
gins should include the mucosa (superficial) and periosteum 
(deep), and horizontal margins should be excised with a safe-
ty margin, considering the absence of capsules. Regarding the 
malignant transformation, a solitary neurofibroma is consid-
ered less likely to become malignant compared with neuro-
fibromatosis [19], but sufficient future follow-ups are neces-
sary to track its course.

Conclusions

To the best of our knowledge, the present case is the 8th re-
ported case of a neurofibroma arising in the hard palate and 
the first to specifically identify the nerve of origin (the great-
er palatal nerve) by surgical photography. Preoperative biopsy 
and immunohistochemical analysis are important. Adequate 
margins should be established at the time of resection be-
cause the tumor often has no membrane. In this case, a deep 
periosteal resection was performed and the horizontal margin 
was set at 0.2 cm. Five years have passed since the surgery, 
and the patient has not developed any recurrences to date.
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