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ABSTRACT :
Background: Tongue is an extremely sensitive organ that is composed of muscles and covered by
specialized mucosa. The function of the tongue includes mastication, deglutition and speech.

Aim: To assess knowledge about the tongue and its histology among first year dental students.
Materials and methods: This cross sectional study was conducted among 100 students in a private

institution in chennai. Participants were chosen randomly after obtaining permission from
administration. A questionnaire was asked and data was analysed by SPSS version 23.
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Results: There were 100 responses collected from first year students. The study showed that 79.2% were
aware of tongue development among dental students and 20.8 % were not aware. The association
between gender and development of tongue yields p value of 0.56 which is not statistically significant.

Conclusion: Within the limitations of the study ,the result suggests that the majority of the dental
students were aware of the tongue and its histology. Future studies to be conducted in large samples to
make the context evidence.
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INTRODUCTION

Tongue is an extremely sensitive organ that performs a complex muscle
background.Primary function of tongue is stomatognathic system, such as mastication,
deglutition and speech , which requires the active involvement of tongue. Embryologically, the
development of the tongue is a very complicated process that starts around the fourth and fifth
week of gestation period and its development has a marked influence on the oral cavity.

Tongue contains intrinsic muscles and extrinsic muscles. Intrinsic muscles are superior
longitudinal, inferior longitudinal, transverse and vertical. Superior longitudinal arises from
fibrous tissues deep to the mucus membrane on the dorsum of the tongue and the midline
lingual septum. Inferior longitudinal originates from fibrous tissue beneath the mucus membrane
stretching tip of the tongue longitudinally to the root of tongue and hyoid bone(1). Transverse
lies as a sheet on either side of the midline in a plane that is deep to the superior longitudinal
muscles but superficial to genioglossus. Verticality is found at the border of the anterior part of
the tongue. Extrinsic muscles are genioglossus, hypoglossus, styloglossus, palatoglossal.
Genioglossus- protrudes the tongue,hypoglossus- depresses the tongue, styloglossus- retract the
tongue, palatoglossal- elevates the tongue(2).

The bulk of the tongue is made of striated muscle. The mucosal membrane consists of a
connective layer ( corium ), lined by stratified squamous epithelium(3). On the oral part of the
dorsum, it is thin, forms papillae and is adherent to the muscle. Taste buds are most numerous
on the side of the circumvallate papillae which helps in bitterness. Taste buds are numerous over
the foliate papillae and over the posterior one third of the tongue and sparsely distributed on
the fungiform papillae, the soft papillae,(4) the epiglottis and pharynx. There are no taste buds
on the mid dorsal region of the oral tongue.

Nerves to the tongue are vago accessory complex, internal laryngeal nerve and branch
of vagus nerve, glossopharyngeal nerve, chorda tympani and hypoglossal nerve. Vago Accessory
supplies to palatoglossus . Both general sensation and taste was sensed by the glossopharyngeal
nerve and the general sensation by lingual and taste by chorda tympani. Seven muscles of the
tongue are supplied by hypoglossal nerves(5). Thus, tongue is one of the important topics to be
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known by all dental students. Our team has extensive knowledge and research experience that
has translate into high quality
publications(6),(7),(8),(9),(10),(11),(12),(13),(14),(15),(16),(17),(18),(19),(20),(21),(22),(23),(24),(
25). This study is to evaluate the knowledge about tongue and its histology among dental
undergraduates in a private dental college.

MATERIALS AND METHOD

This is a questionnaire based cross sectional study. The survey was conducted among 100
dental students at a private dental college and a simple random sampling was done for choosing
the participants. Questions were prepared regarding histology of tongue and distributed among
dental students through online based survey forms (i.e.,google forms). The responses were
collected and tabulated in MS excel sheet and data entered in SPSS software 23 and chi-square
test is used. The p-value is 0.56 and the results were represented in a bar graph and pie charts.

THE QUESTIONNAIRE IS AS FOLLOWS:

1.Which of the following week do you think the tongue develops?

2.Do you know which of the following papillae do not contain taste buds ?

3.Which of the following do you think supplies the posterior one-third of tongue?

4. Which of the following do you think supplies general sensation to the anterior two-third of
tongue?

5.Which of the following do you think supplies blood to the tongue?

6.Do you know which of the following are mushroom shaped papillae?

7.Do you know which of the following is keratinised papillae?

8.Which of the following muscle helps the tongue to move forward ?

9.Do you know from which of the following the anterior two thirds of the tongue derived from ?
10.Which of the following do you think is the intrinsic muscle of the tongue?

RESULTS

In our study, a total of 100 respondents were included. Among them 64 of them were
male while 36 of them were female students. In the present study, 79.21% of students were
aware about the development of the tongue.While 20.29% of students were unaware about
the development of tongue (figure 1). In this study, the majority 85.15% of students were
aware of filiform papillae (figure 2). Also, 61.39% of the students were aware of the nerve
supply of one third of tongue (figure 3). And Majority 57.43% of the population were aware of
the general sensation to the anterior two third of the tongue while 42.57% of the population
were unaware (figure 4). In the present study, 72.28% were aware of the blood supply of the
tongue, while 27.72% of the population were unaware of the blood supply of the tongue (figure
5). In this study, the majority 85.15% of the population were aware of mushroom shaped
papillae and 14.85% were not aware of mushroom shaped papillae (figure 6). And 86.14% of
the population were aware of the keratinised papillae and remaining 13.86% were not aware
(figure 7). In our study, the majority 87.13% of the population were aware of the muscles that
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help to move the tongue forward while 12.87% of the population were unaware of the muscles
that help to move the tongue forward (figure 8). In the study, the majority 87.00% of the
population were aware of derivation of the anterior two third of tongue while 13.00% of the
population were unaware of the derivation of the anterior two third of tongue (figure 9). The
majority 83.00% of the population were aware of intrinsic muscles of the tongue whereas
17.00% of the population were unaware of intrinsic muscles of the tongues (figure 10). The bar
graph represents the association between gender and respondents who were aware of the
development of the tongue and pearson chi square test shows p value is 0.931,(p value > 0.05).
Hence, statistically not significant (figure 11). In our study, the bar graph represents the
association between gender and respondents who were aware of filiform papillae and the
significant value is 0.937 ,it is not significant. Pearson chi square test shows p value is 0.937, (p
value > 0.05). Hence, statistically not significant (figure 12). The bar graph represents the
association between gender and respondents who were aware of the nerve supply of one third
of tongue (figure 13) and the significant value is 0.957, it is not significant.Pearson chi square
test shows p value is 0.957, (p value > 0.05). Hence, it is statistically not significant (figure 13).

Which of the following week do you think the tongue begins to develop around

M fitth week
M sixth week
[ fourth week

Figure 1: Pie chart shows the responses on tongue development. Blue represents the fifth week
,green represents the sixth week and moss color represents the fourth week. Majority 79.2% of
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the population (fifth week) were aware whereas 1.98% (fourth week) and 18.81 % (sixth week)

of the population were not aware of tongue development.

Do you know which of the following papillae do not contain taste bud ?
Do ¥ou know which
of the following
papillae do not

contain taste bud ?

[ filiform papillas

[ fungiform papillae

Ol circumvalate papillas

@ folliate papillae

Figure 2 : Pie chart shows the response for papillae which do not contain taste buds. Orange
indicates filiform papillae,sky blue indicates circumvallate papillae, pink represents foliate
papillae and grey represents fungiform papillae. Majority 85.1% of the population (filiform
papillae) were aware whereas 0.99% (circumvallate papillae), 1.98% (fungiform papillae) and
11.88% (foliate papillae) of the population weren't aware that filiform papillae do not contain

taste buds .

Which of the following do you think supplies the posterior one-third of tongue?

W glossopharyngeal nerve
trigeminal nerve
facial nerve
hac

0. 96%
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Figure 3 Pie chart shows the responses about nerves that supply to the posterior one - third of
the tongue Cadet blue indicates glossopharyngeal nerve, azure blue indicates both trigeminal
and facial nerve , dark green indicates only trigeminal nerve and red represents facial nerve.
Majority 61.39%of the population (trigeminal nerve) were aware whereas 11.88%
(glossopharyngeal nerve), 25.74% (facial nerve) and 0.99 % (both B and C) of the population
were not aware about the nerve supply of posterior one-third of the tongue.

Which of the following do you think supplies general sensation to the anterior
two - third of tongue

W trigeminal nerve
glossopharngesl nerve
] cranial nerve

Figure 4 : Pie chart shows the responses about the general sensation of the anterior two thirds
of the tongue. Cadet blue indicates glossopharyngeal nerve, dark green indicates trigeminal
nerve and violet indicates facial nerve. Majority 57.4% of the population (glossopharyngeal
nerve) were aware that, at the anterior two thirds of the tongue general sensation is sensed
whereas 12.87% (cranial nerve), 29.70% (trigeminal nerve) of the population weren't aware
about the nerve supply of anterior two-third of tongue.

Which of the do you think supplies blood to the tongue primarily receives blood
supply from
W inaual artery
B ingusl veln
asn
Clnone of the above
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Figure 5 : pie chart shows the responses for blood supply to the tongue from. Black indicates
lingual artery , light green indicates lingual vein |. Aqua blue indicates both lingual vein and
lingual artery and baby pink indicates none of the above.Majority 72.2% of the population (both
a and b )were aware whereas 0.99% ( lingual vein) , 25.74% ( lingual artery) and 0.99% ( none of
these) of the population were not aware about the blood supply of tongue.

Do you know which of the following Is mushroom shaped paplllae?
1 rilitorm papilae

fungiform papillae
M folliate papliae

Figure 6 : Pie chart shows the responses for mushroom shaped papillae. Grey represents
fungiform papillae, pink represents foliate papillae and orange represents filiform papillae. Only
13.6% (fungiform papillae) were aware whereas 85.15% (foliate papillae), 13.66% (fungiform
papillae), 0.99% (filiform papillae) of the population were not aware about mushroom shaped
papillae.

2

& fintorm paplilae
2] tungiform papiline

Do you know which is keratinised papillae
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Figure 7: pie chart shows responses of keratinized papillaes . Orange represents filiform papillae,
grey represents fungiform papillae.Majority 86.1% of the population were aware that filiform
papillae is the keratinized papillae whereas 13.8%(fungiform papillae) of the population were
not aware about keratinized papillae.

Which of the following muscle helps the tongue to move forward?
H genioglossus
B hypoglossus

Figure 8: Pie chart shows the responses for movement of tongue muscle. Pine green indicates
genioglossus muscle and royal blue represents hyoglossus muscle. Majority 87.13% of the
population (genioglossus) were aware of muscle helps in tongue movement whereas 12.9% (
hypoglossus) of the population weren't aware about the muscle helps in movement of tongue .
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Do you know from which of the following the anterior two-third of tongue derived
from?

M first arch
second arch

Figure 9:Pie chart shows responses for development of tongue. Olive green indicates first arch
and Persian blue represents second arch.Majority 87% of the population (first arch) were aware
whereas 13% (second arch) of the population weren't aware about development of tongue.

Which of the following do you think is the intrinsic muscle of tongue
M hypoglossus
m superior longitudinal

Figure 10 : Pie chart shows the responses on the intrinsic muscle of the tongue. purple represents
superior longitudinal,royal blue represents hyoglossus. Majority 83 % (hypoglossus) of the
population were not aware that whereas 17%(superior longitudinal) of the population were
aware about the intrinsic muscle of the tongue .
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Figure 11: Bar graph depicts the association between gender participated in the study and
knowledge about development of tongue. X-axis represents gender population and Y-axis
represents percentage of response . Blue denotes fifth week , green denotes the sixth week and
grey denotes fourth week. Majority 46% of males were more aware of tongue development
than (34%) females. Pearson chi square test shows p value is 0.931,(p value > 0.05). Hence,
statistically not significant.
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Figure 12 : Bar graph depicts association between gender of participants and knowledge about
nerve supply of posterior one-third of tongue. The X-axis represents gender whereas the Y-axis
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represents the percentage of response . Cadet Blue denotes glossopharyngeal nerve ,dark green
denotes trigeminal nerve and red denotes facial nerve and azure blue denotes both trigeminal
and facial nerve. Majority 35% of male were aware of nerves that supply the posterior one third
of the tongue than 25% of females. Pearson chi square test shows p value is 0.957, (p value >
0.05). Hence, statistically not significant.

no I
B romiete

A6 .00%

percentage of respense
a—

3700 %

Gender

Error Bars: 959, CI|

Figure 13 : Bar graph represents association between gender and knowledge about papillae that
do not contain taste buds. X-axis represents gender population and Y-axis represents the
percentage of response . Orange denotes filiform papillae, grey denotes fungiform papillae, and
sky blue denotes circumvallate , pink denotes foliate papillae. Majority (48%) of male were more
aware that filiform papillae do not contain taste buds when compared to females (37%). Pearson
chi square test shows p value is 0.937, (p value > 0.05). Hence, statistically not significant.

DISCUSSION:

In our present study, males were 64% and females were 36% . This study found that the
majority of the males have adequate knowledge than that of females. And 79.21% of the
students were aware that the tongue is about to develop around the fifth week of intrauterine
life and 20.8% of them were not aware. Pharyngeal arch is also known as mandibular arch and it
is developed in the sixth week. According to our study, the majority (79%) of them were aware
that the anterior two-third of tongue is derived from the first arch.

Genioglossus muscle is a paired extrinsic muscle and also helps in attachment of mandibular
symphysis and protrusion of tongue. In this study, the majority (87%) of the population were
aware that genioglossus muscles help the tongue to move forward. Superior longitudinal muscle
arises from fibrous tissue deep to the mucous membrane on the dorsum of tongue (26). In this
study, the majority (83%) of them were not aware that superior longitudinal muscle is an intrinsic
muscle.

Glossopharyngeal nerve is both sensory and motor nerve. It carries both afferent sensory and
efferent motor information.In the present study, the majority (57%) of the population were

7154


https://paperpile.com/c/oQo3sT/9XYC

Nat. Volatiles & Essent. QOils, 2021; 8(5): 7144 - 7159

aware that general sensation to the anterior one third tongue is sensed by the glossopharyngeal
nerve (27). Trigeminal nerve originates at infratemporal fossa, it passes through the
oropharyngeal triangle and reaches the oral cavity and it continues as the lingual nerve reaches
the submandibular duct, and after looping around it, it descends into the tongue (28,29). In our
study, the majority (61%) of the population were aware that trigeminal nerve supplies posterior
one third of tongue.

Tongue contains many taste buds and papillaes like filiform papillae, fungiform papillae,
circumvallate papillae and foliate papillae (30). Filiform papillae are arranged in distinct rows
diverging to right and left from the middle line (31). In the present study, the majority (85%) of
the population were aware that filiform papillae do not contain any taste buds. Foliate papillae
is located on the posterolateral margin of the tongue surface and it is supplied by the facial nerve
and glossopharyngeal nerve. In the present study, the majority of the students (85%) were aware
that foliate papillae are mushroom shaped and have adequate knowledge regarding papillae.

As per as the responses collected from the survey, majority (86%) of the students were aware
that filiform papillae is the only papillae which is keratinised. In this study, the majority of the
correct answers were given by male. Thus this study shows males have more knowledge
regarding histology of tongue than females and more practices and classes are needed for
students to improve their knowledge on histology of tongue.

Simultaneous lectures and slide reading might help them to understand the histology of the
tongue in a better way. Also, tongue models to make them visualise the tongue movements,
blood supply and nerve supply will make the subject easy to learn and hard to forget. The study
has been done on a small scale population involving only 10 questions. This study should be done
involving a large population with more questionnaires among various dental colleges for
significant results and new findings.

CONCLUSION:

From the obtained results within the limitations of study, it is concluded that it is important for
dental students to know about the tongue and its histology to understand the difference
between normal and pathology. This study is done to evaluate knowledge and information about
the tongue among dental students and concluded that the participants in the survey have
adequate knowledge regarding tongue. However males had answered correctly for most of the
guestions than females. This study should be conducted in the larger population for the better
understanding of the subject among the students.
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