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INTRODUCTION

Granular cell tumors are uncommon soft-tissue
neoplasms that manifest in the oral cavity as
firm, white-to-pink-to-yellowish submucosal

nodules. These tumors may occur in almost any tissue
or organ of the human body, but are most commonly
found in the skin, subcutaneous tissue, and oral
mucosae.1,2 In fact, the tongue is the most common site,
accounting for one-third to one-half of all reported
cases.3 Although the granular cell tumor is usually
solitary, a patient may have multiple separate tumors.4

Of major significance is the histological finding of
pseudoepitheliomatous (pseudocarcinomatous) hyper-
plasia of the epithelium overlying the granular cell
tumor, which has been reported in 9% to 85% of all
cases.1,3,5 Failure to identify microscopically this benign

epithelial proliferation can result in a misdiagnosis of
squamous cell carcinoma.

Granular cell tumors have been reported in patients
over a very wide age range with a mean age of
occurrence between the fourth and sixth decades of life
and are generally thought to be rare in children.2-4

Many series have reported on the granular cell tumor,
but they have not focused on the pediatric-adolescent
population. Therefore, the purpose of this paper is to
investigate the clinicopathologic features of a series of
granular cell tumors occurring in children and adoles-
cents from the Louisiana State University School of
Dentistry (LSUSD) and to compare these findings with
well-documented cases previously reported in the
English-language literature.

METHODS
The clinical data of 10 biopsied pediatric-adolescent
cases of granular cell tumors of oral mucosae acces-
sioned by the Louisiana State University School of
Dentistry (LSUSD) Department of Oral and Maxillo-
facial Pathology from January 1, 1969, to April 23, 2003,
were reviewed. All cases were microscopically
reviewed (RBB) and fulfilled the histological criteria
for oral granular cell tumors as defined by Neville et al.3

In this study the pediatric-adolescent population was
from birth to 19 years of age.

A review of the English-language literature revealed
26 well-documented granular cell tumors in 24 patients
whose age range was birth to 19 years.6-21 Demographic,
clinical, and follow-up information on these cases is
shown in Table 2. Numerous other published series of
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granular cell tumors provided only an age range with no
correlation of the age of the patient to location of the
lesion or other demographic and clinical information.
Some of these series did have at least one patient in the
first or second decade of life; however, they were not
included because of the lack of detail from each case.

RESULTS
There were 61 oral granular cell tumors in the 54,220
accessioned cases in the LSUSD oral pathology files.
Of these 61 cases, 10 (16%) were in the pediatric-
adolescent age group.

A summary of the demographic, clinical findings,
treatment, and follow-up of the well-documented oral
granular cell tumors in the literature, in addition to the
10 new cases, is shown in Table 1, for a total of 36 cases
in 34 patients. The age of the patients ranged from 3 to
19 years with the average being 14.5 years. Eleven
(32%) occurred in patients between 0 and 12 years of
age, but only two of those were in the first decade of
life. Twenty-six (76%) of the 34 patients were female.
The most common location for the 36 tumors was the
tongue (50%) followed by the lips (25%). The majority
were painless, firm or often indurated submucosal
nodules averaging 1.0 cm in diameter (Fig 1). A few
were described as sessile or raised. In the current study,
7 (70%) of the cases were clinically interpreted as
granular cell tumors or fibromas.

In agreement with the previously published authors,
we observed a similar spectrum of histological features.
The 10 cases of granular cell tumors in this study lacked
encapsulation and were composed of large, oval cells
with granular cytoplasm arranged in sheets and cords
that encompassed peripheral nerves and skeletal
muscle bundles (Figure 2). In 3 of the 9 cases the over-
lying stratified squamous epithelium exhibited pseudo-
epitheliomatous hyperplasia, one was florid, and two
were mild and focal (Figure 3). In one case there was no
epithelium for evaluation. Only one case was completely
excised; the remaining 9 had one or more specimen
margins positive for tumor.

All of the lesions reported in the literature were
treated by conservative surgical excision with the
exception of one, which was treated by enucleation.
Clinical follow-up was recorded in 12 of the reported
cases (Table 1). Follow-up ranged from 5 months to 7
years (mean 5 years). In 2 cases the length of follow-up
time was not provided. Only one case recurred.

DISCUSSION
Tumors of the head and neck in children are uncommon
and represent less than 5% of all head and neck tumors.22

These head and neck tumors in children represent a
heterogeneous group of conditions that range from con-
genital malformations to benign and malignant neo-
plasms.22,23 Reported series on oral and head and neck
tumors in children indicate a very low frequency of

occurrence for the granular cell tumor in children.There
were no granular cell tumors among the 293 oral tumors
(patients: 0 to 14 years of age) reported by Bhaskar24 or
the 172 oral tumors (patients: 0 to 18 years of age)
reported by Maaita.25 Likewise, Rapidis et al. found no
granular cell tumors in the 1,007 tumors of the head and
neck (patients: 0 to 16 years of age).22 Two patients with
granular cell tumors were among the 161 oral tumors
(patients: 0 to 15 years of age) reported by Jones.7 In the
study by Stewart et al.26 9 (19%) of 48 granular cell
tumors occurred in patients 0 to 20 years of age, which
is similar to the current study in which 10 (16%) of 61
were in patients 0 to 19 years of age. In the former study,
the patients were in the first and second decades of life;
in the latter, they were in the second only.

Granular cell tumors have been reported in patients
ranging in age from the very young19 to those over 100.27

Most studies demonstrate a female predilection in the
range of 1.8 to 2.4:1.4,28 Any race may be affected, but
several studies have shown a definite predominance in
blacks.2,27,29,30 A summary of the demographic and clini-
cal data from the reported cases of oral granular cell
tumors in children and adolescents, in addition to the
data from the 10 new cases in this study, is shown in
Table 1. This brings the number of well-documented
cases of children with oral granular cell tumors to 34.
Interestingly, 32 of the patients were in the second
decade of life. The ages of the patients in the first
decade of life were 3 years and 7 years. The female to
male ratio was 3.25:1, which is in keeping with other
reported series that included adults.

The tongue (50%) followed by the lips (25%) was
the most common location for the 36 granular cell
tumors in this study (Table 1). Of the 18 tongue lesions,
13 were on the dorsum, 2 were on the lateral border,
and the specific location was not specified in 3 cases.
Virtually all mucosal sites were involved in the remain-
ing 9 cases. These findings are very similar to the
reported oral sites of involvement in adults.11,26

Although the granular cell tumor is usually solitary, a
patient may have multiple separate tumors.4 Two of the
34 patients were reported to have a synchronous oral
granular cell tumor. In addition, one 15-year-old
patient with a granular cell tumor of the tongue subse-
quently developed a cutaneous lesion.20 Collins and
Jones reported a case and reviewed the literature on
multiple granular cell tumors with oral and extraoral
involvement and found 17 cases, all in adults.4 Accord-
ing to the survey, multiple lesions occurred in 7% to
25% of all cases. In the current study and literature
review, the incidence of multiple granular cell tumors
was 9% in the 0 to 19 years of age group.

Clinically, oral granular cell tumors usually present
as painless, slightly raised, firm or often indurated sub-
mucosal lesions. Palpation of the lesion reveals no dis-
tinct borders even though clinically they appear well
circumscribed. These ill-defined, indurated features
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Table 1. LSUSD Data on Granular Cell Tumors in 10 Patients.

Case ID Age (Years) Gender Race Site (No. of lesions) Treatment Follow-up (Years)

Hagen et al6 19 F Not Stated Dorsum tongue Excision Not available

Jones7 10 F Not Stated Dorsum tongue Not Stated Not available

Jones7 11 F Not Stated Dorsum tongue Not Stated Not available

Pasqual and Pasqual8 16 M W Tongue NOS* Excision Not available

Whitten9 15 M W Upper lip Excision Not available

Bahuth et al10 11 M B Dorsum tongue Excision 1 NR‡

Miller et al11 17 F Not Stated Dorsum tongue Not Stated Not available

Miller et al11 10 F Not Stated Tonsillar pillar Not Stated Not available

Miller et al11 10 F Not Stated Junction hard & soft palate Not State Not available

Miller et al11 19 M Not Stated Lateral border tongue Not Stated Not available

Beemster et al12 12 M W Dorsum tongue Excision 1+ NR‡

Worsaae et al13 14 F W Floor Mouth sublingual papilla Excision 5 NR‡

Worsaae et al13 17 M W Dorsum tongue (2) Excision of both lesions 7 NR‡ both lesions

Worsaae et al13 15 F W Dorsum tongue Excision 7 NR‡

Noonan et al14 10 F Not Stated Gingiva Excision “NR”‡

Noonan et al14 15 M Not Stated Tongue NOS* Excision “NR”‡

Matthews and Mason15 17 F Not Stated Lower lip Not Stated Not available

Matthews and Mason15 19 F Not Stated Soft palate Not Stated Not available

Skoglund and Holst16 18 F W Labial gingiva, anterior maxilla Excision 2 NR‡

Miettinen et al17 11 F Not Stated Lower lip Not Stated Not available

Uhrenholt et al18 18 F Not Stated Uvula Excision 5 months Recurrence

Truhan et al19 3 F Not Stated Vermilion border lower lip (2) Excision of both lesions Not available

Alessi et al20 15 F Not Stated Tongue NOS* and Hand† Excision (Tongue) 5 NR‡ (Tongue)

Garlick et al21 7 M Not Stated Buccal mucosa Enucleation without mucosa 5 NR‡

LSUSD 12 F W Right lower lip Excision Not available

LSUSD 16 F B Midline dorsum tongue Excision Not available

LSUSD 16 F B Right lower lip Excision Not available

LSUSD 17 F B Left oral commissure Excision Not available

LSUSD 17 F W Left anterior dorsum tongue Excision Not available

LSUSD 17 F W Right dorsum tongue Excision Not available

LSUSD 17 F B Left lower lip Excision Not available

LSUSD 18 F W Right lateral border, posterior 1/3 tongue Excision Not available

LSUSD 18 F W Midline dorsum tongue Excision Not available

LSUSD 19 F W Left lower lip Excision Not available

* NOS = Not otherwise specified
† Subsequently developed cutaneous granular cell tumor on hand
‡ NR = No recurrence
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suggest the possibility of malignancy.1,29 Some oral
granular cell tumors exhibit a normal mucosal color
although most are light yellow and/or white.13,29

The provisional clinical diagnoses in this study were
variable with granular cell tumors and fibrous lesions
comprising 7 of the 10 cases. These findings are
comparable to those of Beemster et al.12 in which 7 of 8
granular cell tumors were clinically thought to be
fibrous lesions. In children and adolescents, lesions that
can resemble granular cell tumors are primarily of
mesenchymal (connective tissue) origin and include
focal fibrous hyperplasias (fibroma, fibrous scar),
peripheral nerve tumors (schwannoma, neurofibroma),
and lipomas. Salivary gland tumors are also a considera-
tion when granular cell tumors are in the appropriate
anatomic locations.

Histologically, granular cell tumors are composed of
sheets and nests of large, oval cells with abundant
granular cytoplasm and small round nuclei.3 These
tumors lack encapsulation and often extend from the
mucosal epithelium to the underlying skeletal muscle
and peripheral nerves. The granular cells are often inti-
mately associated with the aforementioned muscle and
nerve bundles, appearing to emanate from them.
Because of this close association with the granular cells
and skeletal muscle, Abrikossoff, who is generally cred-
ited with the tumor’s description in 1926, coined the
term “granular cell myoblastoma.”4 It is also known by
other names including Abrikossoff tumor,28 and,
because more recent investigations have discovered the
presence of S-100 protein, a marker of Schwann cell
differentiation, granular cell schwannoma.29,31 However,

the histogenesis of the granular cell tumor has been
controversial, but recent immunohistochemical studies
have suggested a neural and/or neuroendocrine origin
for the granular cells.32,33 Nevertheless, because the his-
togenesis is still subject to interpretation, the more
generic term, granular cell tumor, is favored.

Of major significance is the microscopic finding of
pseudoepitheliomatous hyperplasia of the overlying
epithelium, which has been reported in up to 85% of
all cases.1,3,5 This benign epithelial reaction has been
misdiagnosed as squamous cell carcinoma resulting in
radical surgical procedures and morbidity.6,12,19,27,29,34

Therefore, a deep biopsy is mandatory because it
reveals the granular cells beneath the malignant-like
appearance of the epithelium with pseudoepithelio-
matous hyperplasia. The overlying epithelium was
specifically addressed in only 14 of the 26 cases reported
in the pediatric-adolescent age group.7,10,13,15,16,18,19,21 Biopsy
specimens in 2 of the aforementioned cases had no
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Figure 1. Granular cell tumor on the right dorsum of the tongue is
raised and firm.

Figure 2. Skeletal muscle fibers (arrows) surrounded by granular
cells (hematoxylin and eosin, original magnification x400).

Figure 3. Granular cell tumor with granular cells and overlying
stratified squamous epithelium exhibiting pseudoepitheliomatous
hyperplasia. Note the downgrowth of islands of squamous cells
and keratin pearls (arrows) in lower left corner. (hematoxylin and
eosin, original magnification x40).
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epithelium. Pseudoepithe-liomatous hyperplasia was
present in 3 (25%) of the 12 cases, which is similar to
the finding of 33% in the current study. In addition,
albeit rare, malignant granular cell tumors have been
reported.2,3

Overall, the reported recurrence rate has varied
widely from less than 10%,1 despite incomplete excision
in many cases, to as high as 50%.20 However, the con-
sensus among most investigators for oral granular cell
tumors favors a relatively low recurrence rate. In the
pediatric-adolescent age group, 12 cases reported a
follow-up of 5 months to 7 years (mean, 5 years).12-14,16,18,20,21

Eleven (11) of the 12 had no recurrences. In the twelfth,
follow-up on a granular cell tumor of the uvula that
recurred was interpreted to be residual.18 Adequacy of
excision was addressed in only 4 cases.13 There were no
recurrences despite incomplete excision in 3 of the 4
cases.13 These observations support the benign nature
of the granular cell tumor.1,13

CONCLUSIONS
This study adds 10 new cases of granular cell tumor to
the 24 previously reported well-documented cases. The
following may be concluded from the results of this
study and literature review regarding granular cell
tumors in children and adolescents (ages birth to 19):

The granular cell tumor is an uncommon lesion in
children and adolescents. In this population, the peak
incidence is in the second decade; the incidence of
granular cell tumors in the first decade is very un-
common (less that 10%). Granular cell tumors have a
female predilection and are found most often on the
tongue, especially the dorsum, but may occur at any
oral mucosal site.

In the child-adolescent age group, granular cell
tumors have a low recurrence rate (less than 10%).
Nevertheless, treatment should be directed towards
complete surgical excision. It is important to note that
the benign occurrence of pseudoepitheliomatous
hyperplasia in granular cell tumors may be misinter-
preted microscopically as squamous cell carcinoma,
especially in superficial biopsies.

As with any questionable lesion, the clinician must
ask the pathologist to review the microscopic findings if
a malignant diagnosis is not consistent with the clinical
findings. Correlation of the clinical findings with the
microscopic features will yield the correct diagnosis
and avoid unnecessary treatment for the patient.
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