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Abstract Background/purpose: Oral mucosal lesions and developmental anomalies are
frequently observed in dental practice. The purpose of this study was to evaluate the preva-
lence of oral mucosal lesions and developmental anomalies in dental patients in a teaching
hospital in northern Taiwan.
Materials and methods: The study group comprised 2050 consecutive dental patients. From
January 2003 to December 2007, the patients received oral examination and treatment in
the dental department of the Chang Gung Memorial Hospital (Taipei, Taiwan).
Results: Only 7.17% of dental patients had no oral mucosal lesions or developmental anoma-
lies. Twenty-three different types of oral mucosal lesions or developmental anomalies were
diagnosed. The most common lesion was Fordyce granules (82.8%), followed by buccal exos-
tosis (34.1%), torus mandibularis (24.2%), torus palatinus (21.1%), lingual varices (16.2%),
and recurrent aphthous ulcerations (4.3%). Fordyce granules, lingual varices, and buccal exos-
tosis were the three most common oral developmental anomalies in elderly patients. Fordyce
granules, buccal exostosis, torus mandibularis, lingual varices, and oral submucous fibrosis
were more prevalent in men than in women. Fordyce granules occurred more commonly in
adults than in children and were more commonly present in the labial and buccal mucosae than
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in any other oral mucosal sites. The anterior region of the jaws frequently contained buccal
exostoses. Torus palatinus occurred more frequently in female patients than in male patients.
Recurrent aphthous ulcerations were more common in patients under 18 years old.
Conclusion: This study provides important data about the types and prevalence of oral mucosal
lesions anddevelopmental anomalies indental patients in a teachinghospital in northernTaiwan.
Copyrightª 2013, Association for Dental Sciences of the Republic of China. Published by Elsevier
Taiwan LLC. All rights reserved.
Introduction

The presence of oral mucosal lesions and developmental
anomalies are relatively common reasons that patients visit
dental clinics. Diagnosis of a wide variety of oral mucosal le-
sions and developmental anomalies is an essential part of a
daily dental practice. It is important for everydentist to have a
knowledge of the type and prevalence of oral mucosal lesions
and developmental anomalies. Only four reports of massive
oralmucosa screening havebeenpublished.1e4 Various studies
have also reported the prevalence of oral mucosal lesions and
developmental anomalies in a select population or group of
patients in Brazil,5 Turkey,6 Saudi Arabia,7 Slovenia,8 south
India,9 Malaysia,10 Thailand,10 Jordan,11 and Cambodia.12

To date, there has been no studies on the type and
prevalence of oral mucosal lesions and developmental
anomalies in dental patients residing in northern Taiwan.
The aim of this study was to evaluate the type and preva-
lence of oral mucosal lesions and developmental anomalies
in dental patients in a teaching hospital in northern Taiwan.
Materials and methods

The study group comprised 2050 consecutive dental pa-
tients who received oral examinations and treatment in the
dental department of the Chang Gung Memorial Hospital
(Taipei, Taiwan) from January 2003 to December 2007. To
record the clinical characteristics of each oral lesion or
developmental anomaly of interest, history-taking and a
thorough oral examination (which included a radiographic
examination of each patient) were performed by a certified
oral pathologist in the standard manner.

Twenty-three types of oral mucosal lesions and devel-
opmental anomalies were recorded on a special sheet
developed for the survey. Recurrent aphthous ulcerations
were recorded only if they were present on the day the
individual was examined. Finger palpation of the oral
mucosal lesions and developmental anomalies such as ex-
ostoses or suspected malignancies was performed routinely
to confirm the diagnosis. An oral biopsy was obtained for
lesions that were suspected of being malignant, if neces-
sary. The diagnosis of oral mucosal lesions and develop-
mental anomalies was based on World Health Organization
(WHO) guidelines13 and on the characteristic clinical fea-
tures of oral mucosal lesions and developmental anomalies
described in the Color Atlas of Common Oral Diseases.14

The participants were further referred to the appropriate
dental department in the Chang Gung Memorial Hospital for
treatment in accordance with their requests or needs.
Statistical analyses were performed with SPSS version
15.0 software (SPSS, Chicago, IL, USA). The Chi-square test
and Fisher’s exact tests were used to analyze the associa-
tion between variables. For all analyses, P < 0.05 was
considered statistically significant.
Results

The study group included 912 (44.5%) male dental patients
and 1138 (55.5%) female dental patients. The mean age of
patients was 45.7 � 20.2 years (age range, 4e91 years). Of
the 2050 patients, 81 patients were younger than 18 years
old; 1006 patients were between 18 and 44 years; 486 pa-
tients were between 45 and 64 years old; 477 patients were
65 years or older. Table 1 summarizes the distribution of
oral mucosal lesions and developmental anomalies, ac-
cording to the age and gender of the patients. Only 7.17% of
the patients had no oral mucosal lesions or developmental
anomalies. Twenty-three different oral mucosal lesions or
developmental anomalies were diagnosed, the most com-
mon of which was Fordyce granules (82.8%; Fig. 1A), fol-
lowed in descending order by buccal exostosis (34.1%;
Fig. 1B), torus mandibularis (24.2%; Fig. 1C), torus palatinus
(21.1%; Fig. 1D), lingual varices (16.2%; Fig. 1E), and
recurrent aphthous ulcerations (4.3%; Fig. 1FeH).

Fordyce granules

Fordyce granules were more common in adults (83.6%; 1647
of 1969 adults) than in children (63.0%; 51 of 81 children)
(P < 0.001) (Table 1). Most (56.8%) Fordyce granules
occurred at the buccal mucosae and the labial mucosae
(Table 2). The labial mucosa was the more common site for
Fordyce granules. For the labial mucosal region, the fre-
quency of Fordyce granules on the upper labial mucosa,
lower labial mucosa, and buccal mucosa near the mouth
angle were nearly equal in adults. However, the buccal
mucosa near mouth angle was the most common site for
Fordyce granules in children under 18 years old (P < 0.05).
For the buccal mucosal region, bilateral involvement was
more common (at 74.3%, representing 838 of 1128 patients)
than unilateral involvement (P < 0.05). In 0.4% of cases,
Fordyce granules were present in other locations (e.g., the
retromolar area or the anterior tonsillar pillar), and when
present in these areas, Fordyce granules were also present
in the buccal or the labial mucosa. In adults, there was a
higher frequency of unilateral involvement (i.e., buccal or
labial mucosa only or unilateral buccal mucosa) in females
than in males, (P < 0.05).



Table 1 The distribution of oral mucosal lesions and developmental anomalies, according to the age and sex of dental
patients.

Sex <18 years
n (%)

18e44 years
n (%)

45e64 years
n (%)

�65 years
n (%)

Subtotal
n (%)

Total n (%) P

Age Sex

Fordyce granules F 29 (64.4) 467 (77.8) 217 (94.2) 169 (73.2) 882 (77.5) 1698 (82.8) <0.001a <0.001a

M 22 (61.1) 366 (90.1) 206 (92.0) 222 (90.2) 816 (89.5)
Exostosis

Buccal exostosis F 3 (6.7) 188 (31.3) 97 (37.0) 58 (25.1) 346 (30.4) 699 (34.1) <0.001a <0.001a

M 7 (19.4) 172 (42.4) 88 (39.3) 86 (35.0) 353 (38.7)
Mandible F 3 (6.7) 161 (26.8) 81 (30.9) 50 (21.6) 295 (26.0) 569 (81.4)y <0.001a 0.04a

M 4 (11.1) 141 (34.7) 65 (29.0) 64 (26.0) 274 (30.0)
Maxilla F 1 (2.2) 114 (19.0) 55 (21.0) 29 (12.6) 199 (17.5) 447 (64.0)y 0.001a <0.001a

M 5 (13.9) 118 (29.1) 66 (29.5) 59 (24.0) 248 (27.2)
Torus mandibularis F 5 (11.1) 173 (28.8) 51 (19.5) 29 (12.6) 258 (22.7) 495 (24.2) <0.001a 0.08a

M 4 (11.1) 142 (35.0) 61 (27.2) 30 (12.2) 237 (26.0)
Torus palatinus F 11 (24.4) 202 (33.7) 75 (28.6) 42 (18.2) 330 (29.0) 433 (21.1) <0.001a <0.001a

M 4 (11.1) 58 (14.3) 30 (13.4) 11 (4.5) 103 (11.3)
Tongue

Lingual varices F 1 (2.2) 18 (3.0) 43 (16.4) 99 (42.9) 161 (14.1) 333 (16.2) <0.001a 0.004a

M 0 (0) 14 (3.4) 28 (12.1) 130 (52.8) 172 (18.9)
Geographic tongue F 2 (4.4) 9 (1.5) 1 (0.4) 1 (0.4) 13 (1.1) 28 (1.4) 0.096a 0.33a

M 1 (2.8) 11 (2.7) 2 (0.9) 1 (0.4) 15 (1.6)
Fissured tongue F 1 (2.2) 6 (1.0) 2 (0.8) 3 (1.3) 12 (1.1) 26 (1.3) 0.012a 0.33a

M 0 (0) 1 (0.2) 3 (1.3) 10 (4.1) 14 (1.5)
Ankyloglossia F 1 (2.2) 2 (0.3) 0 (0) 1 (0.4) 4 (0.4) 11 (0.5) 0.409b 0.23b

M 0 (0) 5 (1.2) 2 (0.9) 0 (0) 7 (0.8)
Cleft tongue F 0 (0) 2 (0.3) 1 (0.4) 1 (0.4) 4 (0.4) 6 (0.3) 0.811b 0.70b

M 0 (0) 1 (0.2) 0 (0) 1 (0.4) 2 (0.2)
Median rhomboid

glossitis
F 0 (0) 0 (0) 1 (0.4) 0 (0) 1 (0.1) 5 (0.2) 0.307b 0.18b

M 0 (0) 1 (0.2) 2 (0.9) 1 (0.4) 4 (0.4)
Atrophic tongue F 0 (0) 1 (0.2) 2 (0.8) 1 (0.4) 4 (0.4) 5 (0.2) 0.307b 0.39b

M 0 (0) 0 (0) 1 (0.4) 0 (0) 1 (0.1)
Recurrent aphthous
ulcerations

F 6 (13.3) 32 (5.3) 5 (1.9) 4 (1.7) 47 (4.1) 84 (4.3) <0.001a 0.89a

M 3 (8.3) 23 (5.7) 10 (4.5) 1 (0.4) 37 (4.0)
Burning mouth
syndrome

F 0 (0) 10 (1.7) 11 (4.2) 6 (2.6) 27 (2.4) 40 (2.0) 0.030 0.12a

M 0 (0) 6 (1.5) 6 (2.7) 1 (0.4) 13 (1.4)
Lichen planus F 0 (0) 1 (0.2) 7 (2.7) 3 (1.3) 11 (1.0) 23 (1.1) <0.001a 0.46a

M 0 (0) 4 (1.0) 8 (3.6) 0 (0) 12 (1.3)
Lips and palate

Commissural pit F 0 (0) 4 (0.7) 2 (0.8) 1 (0.4) 7 (0.6) 9 (0.4) 0.462b 0.31b

M 1 (2.8) 1 (0.2) 0 (0) 0 (0) 2 (0.2)
Congenital lower

lip pit
F 0 (0) 0 (0) 1 (0.4) 0 (0) 1 (0.1) 2 (0.1) 0.759b 1.00b

M 0 (0) 1 (0.2) 0 (0) 0 (0) 1 (0.1)
Cleft lip/palate F 1 (2.2) 3 (0.5) 0 (0) 1 (0.4) 5 (0.4) 9 (0.4) 0.023b 1.00b

M 1 (2.8) 3 (0.7) 0 (0) 0 (0) 4 (0.4)
Double upper lip F 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) d d

M 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
Oral cancer screen

Oral submucous
fibrosis

F 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 8 (0.4) 0.004a

M 0 (0) 3 (0.7) 5 (2.2) 0 (0) 8 (0.9)
Frictional

hyperkeratosis
F 0 (0) 1 (0.2) 1 (0.4) 2 (0.9) 4 (0.4) 7 (0.3) 0.649b 1.00b

M 0 (0) 2 (0.5) 0 (0) 1 (0.4) 3 (0.3)
Leukoplakia F 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 3 (0.2) 0.736b 0.09b

M 0 (0) 2 (0.5) 1 (0.4) 0 (0) 3 (0.3)
Erythroplakia F 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (0.1) 0.272b 0.45b

M 0 (0) 0 (0) 0 (0) 1 (0.4) 1 (0.1)
Erythroleukoplakia F 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) d d

M 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

(continued on next page)
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Table 1 (continued )

Sex <18 years
n (%)

18e44 years
n (%)

45e64 years
n (%)

�65 years
n (%)

Subtotal
n (%)

Total n (%) P

Age Sex

Total F 45 600 262 231 1138 2050
M 36 406 224 246 912

F Z female; M Z male.
The data are presented as the number of cases (%).
a Based on the Chi-square test.
b Based on Fisher’s exact test.
y Percentage among the lesions.
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Exostosis

In the dental patients, the prevalence of buccal exostosis
was 34.1%. Of 699 cases of buccal exostosis, 81.4% were
on the maxillary alveolus and 64% were on the mandibular
alveolus (Table 1). Buccal exostoses were more prevalent
in males than in females (P < 0.001) (Table 1). Buccal
exostoses of both arches were frequently observed in the
anterior region (Table 3) and had a posterior declined
distribution from first premolar. If buccal exostoses
occurred bilaterally, most lesions appeared to cross
the midline (Table 3). Buccal exostosis was more
commonly symmetric than asymmetric (Table 3). Unilat-
eral buccal exostosis usually involved less than three
teeth (Table 3).

Torus mandibularis and torus palatinus were observed in
24.2% and 21.1% of dental patients, respectively. Both
types of tori were significantly associated with the age of
patients (P < 0.001) (Table 1). Torus palatinus occurred
more frequently in female patients than in male patients.
The mean age of onset was 41.4 years for torus palatinus
and 40.2 years for torus mandibularis. The most common
age for the onset of either torus mandibularis or torus
palatinus ranged from 21 to 30 years of age. In female
patients under 18 years of age, torus palatinus was more
common than buccal exostosis and torus mandibularis,
whereas in adult female patients over 45 years of age,
buccal exostosis was more frequent than torus palatinus
(Table 1).
Tongue lesions

Three hundred and ninety-four (19.2%) dental patients
were diagnosed as having at least one type of tongue lesion
at the time of oral examination. Of these patients, 16
(4.1%) had two or more tongue lesions present
simultaneously.

Lingual varicosity was the most common tongue lesion in
this study and the second most common oral mucosal lesion
in elderly patients (Table 1). The mean age of patients with
lingual varices was 67.4 years (range, 17e91 years).
Approximately 60% of patients with lingual varices were
older than 70 years.

Geographic tongue was observed in 1.4% of dental pa-
tients and the mean age of the patients was 33.3 years. A
fissured tongue was present in 1.3% of dental patients and
the mean age of these patients was 57.4 years. Six patients
had both a fissured tongue and a geographic tongue. Other
relatively rare tongue lesions included ankyloglossia (0.5%),
cleft tongue (0.3%), median rhomboid glossitis (0.2%), and
atrophic tongue (0.2%) (Table 1).

Recurrent aphthous ulcerations

Recurrent aphthous ulcerations (RAU) was present in 4.3%
of dental patients and was more commonly encountered in
patients under 18 years old (P < 0.001) (Table 1). Minor
type RAU was the most frequent ulceration (82%; Fig. 1F),
followed by major type RAU (12%; Fig. 1G) and herpetiform
type RAU (6%; Fig. 1H) (Table 4). For minor RAU, the fre-
quency decreased as a patient’s age increased (P < 0.05).
For major RAU, the frequency increased as the age
increased (P < 0.05). In this study, herpetiform RAU was
observed only in patients 18 to 64 years old, but more
frequently in the patients in this age range who were
relatively older (Table 4).

Burning mouth syndrome

Burning mouth syndrome (BMS) was present in 2.0% of the
dental patients. The mean age of patients was 52.2 years
for women and 45.8 years for men. Only in adults was BMS
observed. There was a significant difference in prevalence
between the different age groups (P Z 0.03) (Table 1).
Sixty percent of BMS patients were 45 years or older.
Burning tongue, xerostomia, and dry eyes were the three
most commonly associated symptoms (Table 5). Diabetes
mellitus, hypothyroidism, and rheumatoid arthritis were
the three most frequent systemic diseases associated with
BMS (Table 5).

Oral lichen planus

Oral lichen planus (OLP) was observed 1.1% of dental
patients and only in adults (Table 1). There were sig-
nificant differences in the frequency of OLP in the
different age groups (P < 0.001). Reticular and erosive
OLP were the two most common types in our patients
(Table 6).

The lips and palate

Commissural pits were observed in nine (0.4%) patients; the
pits were bilateral in four patients and unilateral in five



Figure 1 Clinical photographs of oral mucosal lesions and developmental anomalies. (A) Fordyce granules at the left posterior
buccal mucosa. (B) Symmetric exostoses at the labial and buccal cortical plate of alveolar bone. (C) Torus mandibularis at the
lingual side of bilateral mandibular canine and first premolar areas. (D) Torus palatinus at the middle portion of the hard palate. (E)
Lingual varices at the ventral surface of the tongue. (F) A minor aphthous ulcer at the right lower labial mucosa. (G) A major
aphthous ulcer at the right lower labial mucosa. (H) Herpetiform aphthous ulcers at the middle area of the upper labial mucosa.
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patients, and mostly on the left side. Only two (0.1%) pa-
tients had congenital lower lip pits, which were bilateral in
both patients. No patient had a double upper lip in this
study. Cleft lip and/or cleft palate was present in nine
(0.4%) dental patients. Three of these patients had only
cleft lips and six patients simultaneously had a cleft lip and
cleft palate.
Oral cancer screen

Oral submucous fibrosis (OSF) was present in eight (0.4%)
dental patients, oral leukoplakia in three (0.2%) dental
patients, and oral erythroplakia in one (0.1%) dental
patient; all of these patients were males. Frictional
hyperkeratosis in seven (0.3%) patients occurred mostly



Table 2 Distribution of Fordyce granules according to the age and sex of dental patients (n Z 1698).

<18 years 18e44 years 45e64 years �65 years Total

Female
(n Z 29)

Male
(n Z 22)

Female
(n Z 467)

Male
(n Z 366)

Female
(n Z 218)

Male
(n Z 206)

Female
(n Z 169)

Male
(n Z 222)

No. %

Buccal mucosa and
labial mucosa

10 (34.5) 10 (45.5) 208 (44.5) 261 (71.3) 108 (49.5) 148 (71.8) 80 (47.3) 143 (64.4) 965 56.8

Labial mucosa only 6 (20.7) 6 (27.3) 201 (43.0) 81 (22.1) 82 (37.6) 45 (21.8) 74 (43.8) 65 (29.3) 567 33.4
Labial mucosa region
Upper lip 9 (31.0) 7 (31.8) 299 (64.0) 284 (77.6) 149 (68.3) 183 (88.8) 125 (74.0) 186 (83.8) 1242
Lower lip 5 (17.2) 2 ( 9.1) 201 (43.0) 238 (65.0) 131 (60.1) 164 (79.6) 105 (62.1) 164 (73.9) 1010
Near mouth angle 19 (65.5) 15 (68.2) 324 (69.4) 299 (81.7) 125 (57.3) 148 (71.8) 95 (56.2) 137 (61.7) 1162

Buccal mucosa only 7 (24.1) 6 (27.3) 56 (12.0) 24 (6.6) 27 (12.4) 11 ( 5.3) 15 (8.9) 14 (6.3) 159 9.4
Buccal mucosa 1128
Right side 15 (51.7) 11 (50.0) 180 (38.5) 255 (69.7) 93 (42.7) 142 (68.9) 71 (42.0) 133 (60.0) 900
Left side 13 (44.8) 15 (68.2) 256 (54.8) 269 (73.5) 125 (57.3) 146 (70.9) 90 (53.3) 152 (68.5) 1066
Only one side 6 (20.7) 6 (27.3) 92 (19.7) 46 (12.6) 52 (23.9) 30 (14.6) 29 (17.2) 29 (13.1) 290
Both sides 11 (37.9) 10 (45.5) 172 (36.8) 239 (65.3) 83 (38.1) 129 (62.6) 66 (39.1) 128 (57.7) 838

Other mucosal sites 1 (3.4) 0 2 (0.4) 0 0 2 (1.0) 2 (1.2) 0 7 0.4
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in the buccal mucosa, and the lesion was associated with
the irritation of buccal mucosa by the wisdom teeth.

Oral submucous fibrosis was present on the buccal
mucosa in eight patients, the labial mucosa in five pa-
tients, the soft palate in four patients, the retromolar area
in four patients, and the floor of mouth in two patients.
Multiple sites were involved in most OSF patients; only two
patients had single site involvement (e.g., the buccal
mucosa). The accompanying symptoms of OSF were xero-
stomia in five patients, intolerance to spices in three pa-
tients, ulcers or vesicles in two patients, burning sensation
in two patients, hypogeusia in two patients, tongue
depapillation in one patient, and throat pain in one pa-
tient. All eight OSF patients had a betel quid chewing
habit.
Table 3 Frequency of buccal exostosis at the maxilla and
the mandible in dental patients.

Maxilla (n Z 447) Mandible
(n Z 569)

No. of
cases

Percent No. of
cases

Percent

Bilateral 347 77.6 527 92.6
Cross midline 241 69.5a 489 92.8a

Symmetric 234 467
Asymmetric 7 22

Uncross midline 106 30.5a 38 7.2a

Symmetric 80 29
Asymmetric 26 9

Unilateral 100 22.4 42 7.4
<3 teeth 69 69.0a 37 88.1a

3e5 teeth 24 24.0a 5 11.9a

>5 teeth 7 7.0a 0
Anterior teeth 425 95.0 557 97.9
Posterior teeth 119 26.6 61 10.7
a Percentage among the subgroups (i.e., cross midline, un-

cross midline, and unilateral).
Discussion

There is a high prevalence (82.8%) of Fordyce granules in
dental patients residing in northern Taiwan. This result was
similar to the prevalence in a Swedish population (82.8%)1;
lower than the prevalence in adult Israeli Jews (94.9%)15;
and much higher than the prevalence in Thai (57.7%) and
Malaysian (61.8%) dental patients10 or in the Jordanian
population (49%),16 the Slovenian population (49.7%),8 and
the Turkish population (1.3%).6 These reports demonstrate
wide variability in the prevalence of Fordyce granules. The
discrepancy may be attributable to racial differences.
Fordyce granules in our dental patients had a male predi-
lection (P < 0.001). This tendency also occurred in the
Swedish population,1 the Slovenian population,8 Thai and
Malaysian dental patients,10 and the aging German popu-
lation.17 However, our finding was in contrast to the result
in the Saudi population.7 In the current study, the preva-
lence of Fordyce granules was much higher in adults than in
children and adolescents (P < 0.001); this finding was in
accordance with the results of a previous study in Turkey.6

This is probably because of the fact that the sebaceous
glands and hair system do not reach maximal development
until puberty.18 For the children in this study, the mucosa
near the mouth angle was the most common site for For-
dyce granules (P < 0.05). However, it has been reported
that large numbers of Fordyce granules in the buccal and
labial mucosae sometimes may occur in children before
puberty.18

Only three studies report the prevalence of buccal
exostosis.2,19,20 The prevalence of buccal exostosis in our
dental patients (34.1%) was much higher than the preva-
lence in American people (0.09%),2 Thai people (3.5%),20

and the Jordanian population (the mandible, 7.1%; the
maxilla, 10%).19 All reports, except ours, found that the
prevalence of buccal exostosis was higher at the maxilla
than at the mandible.2,19,20 In our dental patients, buccal
exostoses were significantly more common in men than in
women, which was in accordance with a report by



Table 4 The frequency of recurrent aphthous ulcerations, according to the lesion type and age of dental patients.

Type No. of cases (%)

<18 years 18e44 years 45e64 years �65 years Total

Minor, no. (%) 8 (89) 47 (85) 11 (74) 3 (60) 69 (82)
Major, no. (%) 1 (11) 5 (9) 2 (13) 2 (40) 10 (12)
Herpetiform, no. (%) 0 3 (6) 2 (13) 0 5 (6)
Total (no.) 9 55 15 5 84
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Jainkittivong and Langlais.20 In this study, we also analyzed
the distribution and frequency of the buccal exostosis at
the maxilla and at the mandible (Table 3).

We found that the incidence of either torus mandibularis
or torus palatinus reached its peak before the age of 30.
However, most previous studies have found that the peak
age for both types of tori is between 30 and 50 years.21 A
previous study22 reports that the onset of torus palatinus
reaches its peak between the age of 11 and 20, and another
study reports that its prevalence is highest until the age of
65 years.23 However, the onset of torus mandibularis often
reaches its peak until the sixth decade of life.22,23 This
current study showed a female predominance for torus
palatinus. This result was in accordance with findings from
other studies.18,21 It may be that torus palatinus has a
dominant inheritance linked to the X chromosome.21

Lingual varices were found in 16.2% of dental patients;
this prevalence was similar to the prevalence in the
Slovenian population (16.2%).8 It was greater than the
prevalence in Hong Kong Chinese 65- to 74-year-old adults
(over 7%)24; the Turkish population (4.1%)6; home-living
elderly Finnish adults (4%)25; institutionalized elderly
South African adults (3.6%)26; the Saudi population
(0.39%),7 and the Brazilian population younger than 45
years old (0.2%).5 However, the 16.2% prevalence in our
study was lower than the prevalence in Brazilian diabetic
patients (36.6%),27 in a population over 60 years old in
Edinburgh, Scotland (68.2%),28 Thai population older than
60 years old (59.6%),29 the adults in 65-year old Slovenian
adults (35.7%),8 and 75-year old Slovenian adults (57.3%).8

In the present study, lingual varices were more common
in patients of the older age groups; this trend was similarly
observed in previous studies.6,8,29,30 In addition, we found
that lingual varices were more prevalent in men than in
women; this finding was in accordance with a Slovenian
Table 5 The frequency of symptoms or related systemic
disease in dental patients with burning mouth syndrome.

Burning mouth syndrome (n Z 40) No. of cases Percent

Burning tongue 36 90
Xerostomia 28 70
Dry eye 25 63
Diabetes mellitus 10 25
Hypothyroidism 7 18
Rheumatoid arthritis 6 15
Oral candidiasis 1 3
Sjogren’s syndrome 1 3
Anemia (folic acid deficiency) 1 3
report8 and in a report in an elderly Chinese population.30

These results indicate that the prevalence of lingual vari-
ces may be mainly influenced by a person’s race, age, and
gender.

Geographic tongue was diagnosed in 1.4% of dental pa-
tients in northern Taiwan. The reported prevalence rates of
geographic tongue varies from 0.1% to 14.4%, and most
studies report the condition in about 1e2% of the subjects
examined.31 Fissured tongue was more prevalent in elderly
people older than 65 years than in subjects younger than 65
years (P Z 0.012) in our study. A similar finding was
observed in Slovenian dental patients8 and in a Turkish
population.6

In this study, only RAU detected on the day of exami-
nation was included. Different methodologies for evalu-
ating the prevalence of RAU have been used, thereby
resulting in various findings.31,32 Clinical studies have shown
that RAU appears to be a disease with an onset in childhood
or youth,33 which is consistent with the results of the cur-
rent study.

The age, sex, and urban or rural distribution of the
sample are confounding factors for the prevalence of BMS
in different populations. Burning mouth syndrome was
detected in 2.0% of our dental patients, which was lower
than 3.7% prevalence in a Swedish population,34 but it
higher than the 0.4% prevalence in a Turkish population.6

In the current study, BMS was associated with increasing
age in male and female patients until the age of 65 years.
This result was consistent with the findings of a Sweden
population.34 The mean age of affected men was lower
than that of affected women in our patients, which was
inconsistent with the age reported in a previous study.35

Seventy percent of our BMS patients complained of xero-
stomia, which was similar to the report in previous
studies.34,35

The mean age of our 23 OLP patients was 52.5 years (age
range, 26e85 years), which was similar to the age in our
previous report.36 Reticular OLP and erosive OLP were
Table 6 The frequency of different types of oral lichen
planus in dental patients.

Lichen planus (n Z 23) No. of cases Percent

Reticular 20 87
Erosive 13 57
Plaque 2 9
Papular 2 9
Atrophic 1 4
Desquamative gingivitis 1 4
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commonly types present, which was also in accordance
with the finding reported by other researchers.18

The prevalence (0.4%) of commissural lip pits in our
dental patients was lower than in Argentinian school-aged
children (0.7%)37 and in Israeli Jews of different ethnic or-
igins (17.4%).38 From 2002 to 2009, the birth prevalence of
cleft lip with or without cleft palate was 0.1% for newborns
in Taiwan,39 which is lower than the prevalence (0.4%) we
encountered in this study. This discrepancy may be because
of the clustered effect since most cleft lip and cleft palate
patients visited the craniofacial center of the Chang Gung
Memorial Hospital for treatment.

The prevalence rates of oral precancerous lesions such
as oral leukoplakia, erythroleukoplakia, and erythroplakia
in our dental patients were much lower than the rates re-
ported in previous studies.1e4,8,10,12,25 In Taiwan, betel quid
chewing, cigarette smoking, and alcohol drinking are three
major etiological factors leading to oral precancerous le-
sions and cancers. Our study may have had a lower preva-
lence rates of oral precancerous lesions because most oral
precancer and cancer patients go to special departments
for oral diagnosis or oral and maxillofacial surgery for
treatment, and because our dental department is not the
major center for the treatment of oral precancers and
cancers.

In conclusion, the results of this study provide important
information about the types and prevalence of oral mucosal
lesions and developmental anomalies in dental patients in a
teaching hospital in northern Taiwan. We found that the
most common lesion was Fordyce granules (82.8%), fol-
lowed in descending order by buccal exostosis (34.1%),
torus mandibularis (24.2%), torus palatinus (21.1%), lingual
varices (16.2%), and recurrent aphthous ulcerations (4.3%).
Fordyce granules, lingual varices, and buccal exostosis
were the three most common oral mucosal lesions and
developmental anomalies in elderly patients. Fordyce
granules, buccal exostosis, torus mandibularis, lingual
varices, and OSF were more prevalent in men than in
women. These data can serve as baseline data for future
studies on the type and prevalence of different oral lesions
and developmental anomalies in the general population in
Taiwan.
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