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Abstract

Objective: Pigmented fungiform papillae of the tongue
(PFPT) are infrequently encountered and inadequately
documented pigmented lesions that pose challenges in
diagnosis and subsequent treatment planning. The study
was aimed at analyzing dentists’ knowledge and attitudes
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regarding PFPT morphologies, to determine diagnosis
and subsequent treatment planning.

Methods: A cross-sectional study was conducted among
dentists in East Java through an online questionnaire.
Four clinical photographs of PFPT were presented,
accompanied by seven questions assessing dentists’
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knowledge of PFPT, including lesion types, tongue
structure involvement, Holzwanger classification, lesion
patterns, suspected diagnoses and the nature of the lesion
(benign or malignant). Additional questions to evaluate
attitudes included prior experience with PFPT in practice,
potential malignant transformation, diagnostic investi-
gation and required treatment. Knowledge-associated
attitude differences were statistically analyzed with the
Mann—Whitney test with a threshold of p < 0.05.

Result: A total of 117 dentists participated, most of
whom were women (69.23%) and were 26—30 years of
age (44.44%). Dentists 41—50 years of age had superior
knowledge to those 20—30 years of age (p = 0.005).
Practitioners with 1—5 years of experience showed sig-
nificant differences in knowledge regarding PFPT
(p < 0.05). No significant differences in knowledge level
and attitudes were observed, particularly regarding PFPT
treatment and supporting investigation (p > 0.05).
However, prior encounters with PFPT cases were signif-
icantly associated with treatment decisions and support-
ing investigations for diagnosis (p < 0.05).

Conclusion: Most participating dentists had substantial
knowledge of PFPT cases. Dentists’ understanding, as
reflected in their attitudes toward investigating and
treating PFPT, was notably influenced by prior encoun-
ters with PFPT cases.

Keywords: Attitude; Dentist; Knowledge; Malignant; PFPT;
Tongue

© 2024 The Authors. Published by Elsevier B.V. This is an
open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

The oral cavity may present diverse variations including
both normal variants and pseudo lesions that emulate
pathological conditions. Unlike pathological lesions, normal
variants are frequently encountered during routine exami-
nations, and display clinical and morphological features that
are similar to pathological variants, but do not require sur-
gical or pharmacological interventions.! Among normal
tongue lesions, median rhomboid glossitis, geographic
tongue, hairy tongue, fissured tongue, lingual varices,
prominent papilla circumvallate and ankyloglossia are
frequently encountered. However, a rare lesion called
pigmented fungiform papillae of the tongue (PFPT) may
notably be present.2

First documented by Leonard in 1905, PFPT manifests
morphologically as a blackish-brown pigmentation lesion
within fungiform papillae that typically evolves from child-
hood to young adulthood.’ PFPT has a prevalence ranging
from 1% to 3%, and exhibits higher incidence among
individuals with dark skin, particularly Black women.* The
lesion is prone to widespread development on the dorsum,
lateral to the anterior region of the tongue, thus posing
esthetic concerns during speech.” Despite its clinical

significance, PFPT remains inadequately reported and
described in the literature, and thus often poses diagnostic
dilemmas for dentists, and impede precise diagnostic
investigations and treatment planning.z

Accurate diagnosis of PFPT requires extensive knowledge
and clinical understanding.” Core components in the clinical
diagnosis of any oral disorder include comprehensive
anamnesis and complete clinical examination, particularly
tissue morphology. Whereas PFPT predominantly affects
individuals with dark skin, some cases are found in people
with light skin, including Asians,”® particularly in regions
such as Indonesia.” PFPT is considered a normal variant of
the mucosa, characterized by its inert growth and lack of
need for treatment.” PFPT may be distributed extensively
across the dorsum, lateral and anterior regions of the
tongue,5 thereby potentially interfering with speech aesthetics
and precipitating a condition known as cancer phobia.”

Inadequate knowledge among clinicians may lead to
diagnostic errors, such as misdiagnosis and overdiagnosis.
This study was aimed at analyzing dentists’ knowledge and
attitudes regarding PFPT, reflecting their understanding
when encountering this condition, as well as their ability to
decide on investigations to determine the correct diagnosis
and proper treatment plans.

Materials and Methods
Study design and population

This descriptive research used a cross-sectional study
design. The study population comprised dentists in East Java
Province in 2020. The questionnaire was administered online
via a Google form. The Indonesian Dental Association hel-
ped distribute questionnaires to registered member dentists
in East Java regions.

Sample size and power analysis

The sample size was calculated with the Lemeshow for-
mula.'” The number of registered dentists in East Java was
3978. The proportion value was specified to be 0.5 with an
absolute error value of 0.1. The minimum number of
dentists required was calculated to be 41.

Power analysis was conducted in G*power software.
The effect size (f) was determined to be 0.25, the o error
probability was 0.05, and the total sample size was 117.
From the analysis, it obtained that, the power analysis was
0.89.
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Clinical photographs of PFPT

Clinical photographs of PFPT were selected on the basis
of the criteria of one dentist and two consultant oral medi-
cine specialists. The requirements for clinical photographs
were as follows: (a) pigmentation lesions limited only to
fungiform papilla type; (b) pigmentation lesions with a
cobblestone pattern or rose-petal appearance observed in
photographic analysis; and (c) no other lesions, such as
depapilation, ulceration, erosion, fissure, plaques or nodules
found on the anterior, lateral and dorsum surfaces of the
tongue. Among the clinical photographs presented to
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dentists, cases 1 and 2 were type 1 PFPT, whereas cases 3 and
4 were type 2 PFPT.

Standardized questionnaire

The research questionnaire consisted of four clinical
photographs of PFPT. Each image consisted of seven ques-
tions assessing dentists’ knowledge of PFPT morphologies,
including lesion type, involvement of the tongue structure,
Holzwanger classification, lesion pattern, suspected diag-
nosis and nature of the lesion (benign or malignant).

The dentists’ attitudes regarding PFPT were assessed
through four questions pertaining to the experiences of
encountering PFPT during practice, potential malignant
transformation, diagnostic procedures and necessary
treatment.

Questionnaire validity and reliability

Validity and reliability tests were conducted after trials of
58 dentists. The validity test used Pearson’s product—
moment correlation through calculation of the correlation
between question item scores; the instrument was considered
valid if p < 0.05. Reliability tests were performed with the
Cronbach alpha coefficient. The instrument was considered
reliable if Cronbach’s alpha exceeded the calculated R-value
(r= 0.2586).12 Cronbach’s alpha for each question in case 1,
case 2, case 3 and case 4 for was 0.341, 0.502,0.612 and 0.630,
respectively.

Questionnaire interpretation

Each correct answer was given a score of 1, whereas
incorrect answers were given a score of 0. The data were
tabulated and presented as percentages. Knowledge and at-
titudes were classified into four categories according to the
total number of correct answers as follows: low (<25%),
moderate (26—50%), good (51—75%) and excellent
(>75%)."

Data analysis

The data are presented as distributions and frequencies.
The differences in demographic characteristics (ages and
time in practice), knowledge and attitudes were analyzed
with one-way ANOVA and Tukey’s HSD post hoc test, and
a p value <0.05 was considered significant (IBM SPSS Sta-
tistics 24 for mac, New York, NY, USA).

Results
Dentists’ demographic data

A total of 117 dentists participated in this research
(response rate 2.9%). Most participants were women
(69.23%) and were 26—30 years of age (44.44%). Most had
been in practice 1—5 years (65.81%) (Table 1).

Table 1: Dentists’ characteristics.

Number (%)

Gender
Male 36 (30.77%)
Female 81 (69.23%)
Age (years)
2025 27 (23.08%)
26—30 52 (44.44%)
31-35 17 (14.53%)
36—40 8 (6.84%)
41-45 5 (4.27%)
46—50 3 (2.56%)
51-55 1 (0.85%)
56—60 4 (3.42%)
Time in practice (years)
1-5 77 (65.81%)
6—10 22 (18.80%)
11-15 7 (5.98%)
16—20 5(4.27%)
>20 6 (5.13%)

Knowledge of PFPT

Case 1

Most dentists rated lesions in the anterior region of the
tongue as papules (48.72%) involving the structure of the
papillae of the tongue (100%). Most dentists stated that case
1 was type 1 in Holzwanger classification (69.23%), and the
lesion pattern had a rose-petal appearance (45.30%) and
represented normal variation of the oral mucosa (77.78%)
(Figure 1).

Case 2

The lesion in the anterior region of the tongue was
assessed by most dentists as a macular lesion (58.97%)
involving the tongue’s papillae (74%). Most dentists stated
that case 2 was type 1 in Holzwanger classification (47.01%),
and the lesion pattern had a cobblestone appearance
(44.44%) and represented normal variation of the oral mu-
cosa (64.96%) (Figure 2).

Case 3

Lesions in the anterior region of the tongue were rated as
lesions of the macula (43.59%) involving papillae (76.07%).
Most dentists stated that case 3 was type 1 in Holzwanger
classification (55.56%), and the lesion pattern had a rose-
petal appearance (41.88%) and represented normal varia-
tion of the oral cavity (52.99%) (Figure 3).

Case 4

The lesion on the anterior tongue was rated as a macular
lesion (67.52%) involving the papillae of the tongue
(63.25%). Most dentists stated that case 4 was type 1 in
Holzwanger classification (88.03%), and the lesion
pattern had a cobblestone appearance (47.01%) and repre-
sented normal variation of the oral cavity (51.28%)
(Figure 4).
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Figure 1: The clinical picture of case 1 (A and a); responses related to structure involvement (B), normal variant (C); type of lesions (D);
Holzwanger classification (E) and lesion pattern (F).
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Figure 2: The clinical picture of case 2 (A and a); responses related to structure involvement (B), normal variant (C); type of lesions (D);
Holzwanger classification (E) and lesion pattern (F).
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Figure 3: The clinical picture of case 3 (A and a); responses related to structure involvement (B), normal variant (C); type of lesions (D);
Holzwanger classification (E) and lesion pattern (F).
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Figure 4: The clinical picture of case 4s (A and a); responses related to structure involvement (B), normal variant (C); type of lesions (D);

Holzwanger classification (E) and lesion pattern (F).

Knowledge of PFPT diagnosis

A total of 57.26% dentists determined that the clinical
diagnosis in case 1 was PFPT. In contrast, 42.74% diagnosed
physiological pigmentation, melanotic macula, pigmentation
due to drugs, Laugier—Hunziker disease, melanoma or oral
nevus (Figure 5).

For case 2, 45.30% of dentists determined that the clinical
diagnosis was PFPT, whereas 54.70% diagnosed melanotic
macula, physiological pigmentation, pigmentation due to
drugs, Addison disease, melanoma, oral nevus or Laugier—
Hunziker disease. For case 3, 43.53% of dentists determined
a clinical diagnosis of PFPT. For case 4, melanotic macula
(24.79%) and oral nevus (24.79%) were the primarily di-
agnoses, whereas PFPF represented only 19.66% (Figure 5).

Most dentists had good (61.54%) knowledge of PFPT,
whereas 32.48% had moderate knowledge, 5.13% had
excellent knowledge, and 0.85% had low knowledge. Excel-
lent knowledge was observed primarily among dentists 20—30
years of age (4.27%) in practice for 1—5 years (5.13%). Good
knowledge predominated among dentists 20—30 years of age
(46.15%) in practice for 1—5 years (44.44%) (Tables 2 and 3).

Diagnosis of cases

125+
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Figure 5: Dentists’ responses related to the possible diagnosis of
each case.

Knowledge of PFPT significantly differed between the
groups 20—30 versus 41—50 years of age (p = 0.005). In
contrast, the other group (31—40 and 51—60 years of age)
showed a similar level of knowledge associated with PFPT
(p > 0.05).

Significant differences in knowledge of PFPT were
observed among groups with times in practice of 1—5 years
versus 16—20 years and >20 years (p = 0.013 and p = 0.035,
respectively). In comparison, the other group (6—10 and 11—
15 years) showed a similar level of knowledge associated with
PFPT (p > 0.05).

Attitudes regarding PFPT

During practice, only 44.44% of dentists had encountered
PFPT, whereas 55.56% had never encountered PFPT. A total
of 67.31% of the dentists who had encountered PFPT stated
that this condition did not require treatment. Moreover,
52.31% of dentists who had never encountered PFPT also
stated that this condition did not require treatment
(Figure 6A). A total of 55.56% of dentists stated that PFPT did
not require supporting investigations to establish a diagnosis.
Meanwhile, 40.38% of dentists who had encountered PFPT
stated that histopathological examination was necessary, and
40.38% of dentist who had encounter PFPT stated that
supporting investigations were not required (Figure 6B).

A total of 50.00% of dentists who had encountered PFPT
cases stated that this condition cannot develop into a ma-
lignancy. In contrast, 38.46% of dentists who had never
encountered PFPT stated that they did not know whether

Table 2: Knowledge of PFPT distribution by dentists’ ages.
Age (years) Knowledge of PFPT

Excellent Good Moderate Low
20—30 5(4.27%) 54 (46.15%) 20 (17.09%) 0
31—40 1(0.85%) 14 (11.97%) 9 (7.69%) 1 (0.85%)
41-50 0 2 (1.17%) 6 (5.13%) 0
51—60 0 2 (1.17%) 3 (2.56%) 0
Total 6 (5.13%) 74 (61.54%) 36 (32.48%) 1 (0.85%)
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Table 3: Knowledge of PFPT distribution by dentists’ time in practice.

Age (years) Knowledge of PFPT

Excellent Good Moderate Low
1-5 6 (5.13%) 52 (44.44%) 18 (15.38%) 1 (0.85%)
6—10 0 14 (11.97%) 8 (6.84%) 0
11-15 0 3(2.56%) 4 (3.42%) 0
16—20 0 1 (0.85%) 4 (3.42%) 0
>20 0 2 (1.71%) 4 (3.42%) 0
Total 6 (5.13%) 74 (61.54%) 36 (32.48%) 1 (0.85%)
A Treatment required for PFPT B Supporting examination for diagnosing PFPT C The malignancy tranformation of PFPT
80 80 80
§ 60 § 60 £ o0
g 40 E 40 E 40
£ g 5
P T & S s =
o N ot required treatment o . ol required o - dont know
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experionce of encounter PFPT during practice

‘experionce of encounter PFPT during practice

experionce of encounter PFPT during practice

Figure 6: Responses regarding experience in encountering PFPT during practice and the treatment required (A); supporting investigations
for diagnosis (B) and possible malignancy transformation of PFPT (C).

this condition could develop into malignancy (Figure 6C).
There is no significant differences between the level of
knowledges and the decision of treatment for PFPT, as
well as in determining the supporting investigation (p =
0.101 and p = 0.737, respectively). Prior experience with
PFPT was associated with the recommended treatment and
supporting investigations (p = 0.045 and p = 0.000,
respectively).

Discussion

PFPT presents as brown-black hyperpigmentation on the
fungiform papillae.14 Although this condition is most
commonly observed in individuals with dark skin,
particularly those with Black ancestry, emerging reports
indicate its occurrence among individuals with various
ancestries, including Chinese.”® In Indonesia, the first cases
were reported in 2020, in a 22-year-old man and a 21-year-
old Javanese woman.” PFPT can manifest widely on the
dorsum, lateral to the anterior of the tongue, and esthetic
concerns may arise when the lesions become prominent5
Given its potential esthetic effects,2 dentists must be
knowledgeable regarding this condition.

Although we expected, on the basis of overall de-
mographic data, that the dentists would readily recognize the
morphologies and identify PFPT, including its type, Holz-
wanger classification and lesion pattern, this study revealed
unexpected differences in responses. The dentists had varied
interpretations of the lesion type, Holzwanger classification
and lesion pattern.

Understanding lesion type, including the morphology
and structures involved, is essential for recognizing ab-
normalities within the oral mucosa. All presented cases
were characterized by brown-black hyperpigmentation of
the fungiform papillae in the anterior and/or dorsum area
of the tongue. However, not all dentists identified hyper-
pigmentation occurring solely in the fungiform papillae,
and some suggested involvement of the tongue muscle.

Discrepancies were also observed in characterization of the
lesion as a papule, macula or nodule. PFPT is sometimes
considered a papular lesion. A case presentation by Adibi
and Bouquot states that PFPT in women 44 years of age is
considered papular.15

The dentists’ interpretations of Holzwanger’s classifica-
tion, which categorizes PFPT according to the location and
number of hyperpigmented papillae,m showed divergence.
The case presentations were categorized into types 1 (case 1
and case 2) and type 2 (case 3 and case 4). Type 1 is a
pigmentation occurring only in the anterior region of the
tongue, whereas type 2 occurs in the fungiform papillae in
the tongue’s dorsum.'® The dentists often misclassified
cases; these imprecise predictions were attributed to
insufficient knowledge.

PFPT exhibits distinct characteristics that differentiate it
from other oral pigmentation lesions. Dermoscopy provides
10x magnification and clearly indicates the papillae’s struc-
ture and specific pigmentation patterns17 such as a
cobblestone'®  or rose-petalw appearance. Despite its
potential for improving diagnostic accuracy, dermoscopy
remains underused in oral pigmentation evaluations.””
Dentists did not precisely recognize lesion patterns, partly
because of the limited use of dermoscopy. Each pattern,
called a dermoscope, corresponds to histological features;
therefore, dermoscopy can improve diagnostic accuracy.
Moreover, dermoscopy substantially avoids unnecessary
biopsy procedures for histopathological examination, thus
increasing the sensitivity and specificity of the clinical
examination. In cases of oral mucosa pigmentation,
dermoscopy is rarely used to establish the diagnosis.21

Although most dentists demonstrated good knowledge of
lesion types, Holzwanger classification and lesion patterns,
less than 60% of dentists accurately diagnosed PFPT in the
presented cases. Variations in clinical presentation led to
erroneous diagnoses such as melanotic macula, oral nevus or
melanoma. Three cases, case 1, case 2 and case 3, had similar
clinical presentations involving brown-black
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hyperpigmentation macular lesions with clear boundaries
appearing as dots scattered on the anterior part of the
tongue. In contrast, case 4 showed clear differences, in which
the brownish macular lesion was localized and had a fairly
wide diameter with a clear boundary on the anterior part of
the tongue. The large diameter of the lesion and the localized
picture resulted in 80.34% of dentists making incorrect
clinical diagnoses of melanotic macula, oral nevus or mela-
noma, all of which are usually large and localized. Notably,
practitioners who had encountered PFPT during their
practice were more likely to recognize the condition and opt
for a no-treatment approach.

Experience with PFPT cases during practice significantly
influenced dentists’ attitudes toward treatment plans and
supporting investigations. Dentists with no prior encounters
tended to opt for histopathological examinations, whereas
those experienced with PFPT tended to avoid additional
investigations. This finding was supported by reports that
PFPT does not require treatment because this condition is a
normal variation.'”” ?* Such deviations from established
practice underscore the influence of individual experiences
on diagnostic and treatment decisions.

Although various reports have advocated for PFPT’s
benign nature and discouraged unnecessary treatments, a
substantial proportion of dentists, particularly those lacking
direct experience with PFPT, expressed a tendency toward
overdiagnosis and a preference for histopathological exam-
ination. According to prior reports, PFPT can be diagnosed
without histopathological examination. >4 17:22,23,25-32
The rarity of use of dermoscopy, despite its potential
benefits, further contributes to diagnostic uncertainties.
Low knowledge affects dentists’ attitudes in determining
the necessary diagnostic investigation and may lead to
overdiagnosis, which is both costly and time-consuming for
patients.

No reference has clearly delineated the supporting proce-
duresthat should be performed to establish a PFPT diagnosis.
Of the 20 reported cases of PFPT, six received dermoscopy and
histopathological examinations, seven received dermoscopy
investigations, and nine received histopathological examina-
tions to establish the diagnosis. Of the 13 cases that underwent
dermoscopy investigation of PFPT, cobblestone appearance
patterns were found in four cases, whereas a rose-petal
appearance was found in nine cases. Fifteen cases undergo-
ing histopathological examinations showed non-specific his-
topathological features of PFPT, including melanocytes
containing brown melanin'>*’; keratinocytes containing
melanin®; melanophages in the lamina propria,35739 sub-
epithelial or sub-mucosal tissue,40 connective tissue,41
lymphocytic infiltrate,*” or chromatophores'®; and dilated
vascular spaces,42 all of which are common histological
features of  benign  mucosal  hyperpigmentation.
Histopathological examination should be considered if the
lesion develops, and other pigmentation is present in the skin.

Concerns regarding the potential malignancy of PFPT
were evident, and the dentists had varying opinions on ma-
lignant transformation. Conflicting views persist, and some
studies have suggested associations with concomitant con-
ditions such as obesity,43 iron deﬁciency,4() Laugier—
Hunziker syndrome44 and Addison disease.”” However, no
conclusive evidence supports PFPT’s propensity to evolve
into malignancy24

PFPT is a normal variant condition that typically does
not require treatment unless the lesion is widespread and
aesthetically disturbing, thereby necessitating surgical and
esthetic interventions. Dermatological examinations with
dermatoscopy provide a non-invasive alternative to biopsy
and histopathological examinations, particularly in children.
Continuous education for dental professionals is imperative
to reinforce understanding of the benign nature of PFPT and
emphasize the avoidance of unnecessary invasive in-
vestigations in managing this condition.

Conclusion

Most participating dentists had substantial knowledge of
PFPT cases. Dentists’ understanding, as reflected in their
attitudes toward investigating and treating PFPT, was
notably influenced by their prior encounters with PFPT
cases.
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