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Microscopic anatomy

philtrum

meékké patro

arcus palatopharyngeus

uvula

arcus palatoglossus
tonsilla palatina

zadni sténa faryngu

F.H.Netter 2003



Oral cavity (cavitas oris)

vestibulum oris / cavitas oris propria

Borders

Lips, cheeks, hard and soft palates, caudally floor of cavity, faucial isthmus (connection to
oropharynx)

Inside

Tongue, teeth, gums, tonsilla palatina

philtrum

}(

mékké patro

Major salivary glands:

arcus palatopharyngeus

uvula

]
&

gl. submandibulatis

arcus palatoglossus

gl. sublingualis

tonsilla palatina

zadni sténa faryngu

gl. parotis

F.H.Netter 2003



Oral mucosa

Masticatory mucosa

Gingiva
Hard palate

Dorsal tongue surface

Cook, Sarah et al. A food perspective. Food Hydrocolloids. 2017.

Lining mucosa

Lips
Soft Palate
Cheeks

Oropharynx

Specialised mucosa

Circumvallate papillae
Folate papillae
Fungiform papillae

Filiform papillae



Oral mucosa

epithelium
thick stratified squamous

nonkeratinized keratinized

* Lining mucosa * Masticatory mucusa
* (Specialized mucosa)

S —

Alveolar

Alveolar mucosa

Labial mucosa

Lamina propria mucosae
Contains numerous of melanocytes or melanophages

Multiple papilae projected against the epithelium. Their shape and density are spatially different
(depends on different mechanical needs of oral mucosa)



Oral mucosa classification
Lining (65 %)

Inner part of lips, cheeks s alate, inferior aspect of the tongue, floor of the mouth and alveolar
process (except of the gingi
tela submucosa located under mu

soft and slightly movable (submucous co
lamina propria from loose connective tissue

Gingiva

Mucogingival junction
Alveolar mucosa

Masticatory (25 %)

Hard palate and gingiva
epithelium keratinized

tela submucosa is missing
lamina propria composed from dense collagenous of irregular type and firmly connected with

periosteum (mucoperiosteum)

Labial mucosa

REP VINES
REGULAR M &+ Ms
PEANUT M + Ms
GUM

JAMAICAN

VIETNAMESE
THAI

CHINESE
FORCORN MEXICAN
NEW YORK PIZZA

Specialized (10 %)

dorsal surface of the tongue
mucosa protrudes into papillae
tela submucosa is missing
lamina propria connected with aponeurosis linguae

CREAMY NOUGAT

CHICAGO PIZZA
SICILIAN PIZZA

TUNA SALAD

CHICKEN SALAD

DIET COKE BITTER

SALTY

SOUR

AREAS OF THE HUMAN TONGUE




Epithelium
Epithelium

Mucosa

Dense CT

Lamina
propria

Tela submucosa

Bone Submucosa Salivary
gland
Masticatory mucosa Lining mucosa

* Lamina propria from dense collagenous ¢ Lamina propria from loose collagenous tissue
connective tissue of irregular type * Tela submucosa under mucosa

e Firmly connected to periosteum * Mucosa is slightly movable
(mucoperiosteum)

B, In histologic sections, the gingival epithelium is seen to be tightly bound to bone by a dense fibrous
connective tissue (CT), whereas the epithelium of the lip (C) is supported by a much looser connective tissue.



Oral mucosa regeneration

Oral epithelium turnover time: 4 - 24 days

Significant local differences
Gingivo-dental junctional epithelium
Gingiva affixa epith. (masticatory mucosa)
Taste buds
Lining epith. of lips and cheeks mucosa
Lining epith. of the floor of mouth
Masticatory epithl. of hard palate

Epidermis of the face and neck frontal side
Epidermis (rest)

4-6 days

10 days

10 - 14 days
14 days

20 days

24 days

7 days
30 days

Sulcus gingivalis

Gingivodentalni uzavéra
(Gottliebovatésniciepitelova
manZeta)

(faster turnover time in case of the face is probably caused by inductive effect of the

ectomezenchyme)



Lip

Gingiva —

Sagitally:

Skeletal muscle

* ventral aspect of the lip

* dorsal aspect of the lip
a) lamina epithelialis mucosae - Labial sulcus

stratified squamous epithelium Body of mandible 4

b) lamina propria mucosae - g /,
loose areolar connective tissue

* m. orbicularis oris
e vermilion zone

Hairy skin

Why do the lips have a red color?



glandulae labiales

Labx s with
comext epthesum
and conum



Lip Ret
(mucous side)




Suckling




Newborns vermilion zone can be divided into:

flat)
vilous)

PG - pars glabra  (Glabra
PV - parsvillosa  (Villosa
(PM - pars mucosa)

pars villosa

LT a8

FIG. 1.10. Lips and commissure of mouth of a 39-week-old fetus.



Newborns vermilion zone

ventral (skin) and dorsal (mucous) side are connected by vermilion zone

NEWBORNS vermilion zone can be divided into:

pars glabra (2 mm) more narrow, ventral
pars villosa (asi 4 mm) wider, dorsal
S an — &
Pars glabra , MI?R\\
e Stratified squamous epithelium with keratinization signs Ag,,_,,

e Lamina propria protrudes by higher papillae than dermal papillae
* In 50 % small sebaceous glands are in lamina propria

Pars villosa

* Thick stratified squamous epithelium

* Numerous and slender papillae, which form the labial torus (torus labialis)
* Papillae are HIGHLY VASCULARIZED and contains numerous of sensitive NERVE ENDINGS
* Facilitates firm connection with the nipple during breastfeeding

zonation of the vermillion zone disappears with advanced age of a child



Cheek (bucca)

Histologically similar to the lip

Frontal region

Orbital region

Nasal region

Infraorbital
Zygomatic region
region

Oral region

Buccal
region

Mental region

Angle of
mandible L

Epicrania[ Temporoparietalis
aponeurosis (cut and reflected)
Frontal belly of

occipitofrontalis

Corrugator

Occipital belly of
occipitofrontalis

Masseter

major Buccinator

-~ Sternocleidomastoid

labii inferioris
itz i
: (cut and reflected)

(a) Lateral view

Bone Muscle

Fat Skin



1 M. procerus

2 M. corrugator supercilii

3 Lig. palpebrale mediale

4 M. levator labii
superioris
alaeque nasi

5 M. nasalis

6 M. levator labii
superioris

7 M. zygomaticus
minor

-8 M. zygomaticus
major

11 Glandula parotidea

Corpus adiposum
buccae

12 Ductus parotideus
13 M. buccinator

14 M. masseter

15 Platysma

16 M. depressor anguli oris
17 M. depressor labii inferioris
18 M. sternocleidomastoideus

19 Platysma

https://www.brainyoo.de/Brainyoo2Web/

9 M. depressor septi nasi

10 M. levator anguli oris

Between m.buccinator and
m. masseter:

Corpus adiposum
buccae

M. Massster

wikipedia

Klepacek, Mazanek et al. 200.




Palate

papilla incisiva
fossa incisiva
rugae palatinae

transversae : ; ;
AlipkEs arteria palatina major et nervus

palatinus major

raphe palati foramen palatinum majus

processus |)(’I|dIiHUS foramen })JI(NIHUIN minus

maxillae
it S arteria palatina minor et nervi
B;I i 1(0 palatini minores
adic <t
. tendo musculi tensoris
lamina

horizontalis veli palatini
. alis

ossis palatini )
hamulus pterygoideus

_‘)/ prolinajici se vlakna

aponeurosis palatina musculus levator veli palatini

z musculus tensor
veli palatini

palatum mole

musculus buccinator

musculus
' raphae pterygomandibularis

musculus constrictor pharyngis
superior

musculus palatoglossus

F.H.Netter 2003



Hard palate (palatum durum)

Masticatory mucosa:
e Epithelium stratified squamous keratinizing
* Tela submucosa missing

Huge regional variability:

raphe palati




Local differences in hard palate structure

Palatal raphe
* Midline from the incisive papilla to soft palate, mucosa without glandulae and adipocytes

Foramen incisivum

* Location on the papilla incisiva
* Maintains connection with nasal cavity before birth is closed

Papilla incisiva

A

n. olfactorius

Processus alveolaris

Palatal rugae

n. nasopalatinus

Harizontal plate of palatine bome Lesser palatine foramin

Adipose zone

* Paired structure

* Medially divided by papilla incisiva and raphe palati, Laterally bordered by gingiva and premolars

* Mucosa is thickened into 3-5 transversal plicae - plicae palatinae transversae, core of plicae is formed
by stripes of dense colagenous connective tissue interlaced with adipocytes

Glandular zone
* Paired structure
* Mucosa is smooth and contains true mucous glands — gll. palatinae

Palatine process of muxilla \ Greater palatine foramen



KL

Hard palate — glandular zone (frontal view)



Vomeronasal organ (organon Jacobsoni)

 RUDIMENTARY in human

* Under nasal septum musosa anteriorly to and above the incisive duct
e 2-6 mm long, dead-end thin canal

* Well developed in reptiles - the olfactory organ

e Chemoreceptors

Kosténa
prepazka

Farteral part of .
sosal capsule Cartilage of

nasal sepin

IChrupaviita
prepazka

nferior conefu <=

Vomeronaszal

Unmernﬂasa aferior meatus argan of Jacohson
organ Vomeronasal
carrtilage
[Horni patro Inferior meatus

Kost
radlicna

Cawity of mouth




Soft palate g
(pal}atum molle) §§;
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Nasal side

seudostratified epithelium
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Transitional zone on nasopharyngeal side

Mixed gll. nasales
(nasal side)



gll. palatinae



Soft palate(palatum molle)

* Movable mucosal fold terminated by a uvula — uvula (gr. staphylos)
* Interposed between the oral cavity and nasal fossae

Core tissue - aponeurosis palatina, composed of tendons and muscles of striated muscles
(mostly m. tensor veli palatini)

- Nasal aspect - mucosa of respiratory passages and tela submucosa with mixed glandulea
(glandulae nasales)

- Oral aspect - lining mucosa, dorsally passes to the nasal aspect (over uvula)
between mucosa nad aponeurosis is submucous coat with mucinous glandulae (glandulae
palatinae)




Hard

Underside
of tongue

Anterior Lingual
pillar faucial pillar ~ frenulum
Uvula

Palatine
tonsil

Sublingual gland
Pharyngeal (under the skin)
apelig Sublingual duct

Gingiva

Gingiva

mucosa

FIGURE 12-1 A and B, Anatomic locations occupied by the three main types of mucosa in the oral cavity. (From Thibodeau G, Patton K:
Anatomy and physiology, ed 6, St Louis, 2007, Mosby.)



Tongue

Lingua (lat.)
Glossa (gr.)

Pharyngopalatine arch

Styloglossus [

Dorsal surface

Palatine tonsil
of tongue

Palatoglossus

/ Buccinator
|\~ Hyoglossus N
| A
/\
(R
\.'n
Fungiform
radix papilla
Mandible bone
Genioglossus
(a) Extrinsic tongue muscles (b) Palatoglossus and surface of tongue

Base: intra- and extraglossal striated muscles

Evulutionary: developed in terrestrial vertebrates and amphibians (tetrapods) from muscles of oral floor



Surface

Dorsum linguae

Specialized oral mucosa

Inferior aspect

Lining mucosa

Fibrous parts

aponeurosis linguae

—— very stiff fibrous membrane
septum linguae
Composed from dense
collagenous tissue

anatomyexpert.com
© 2010 BRAINSPIN. All rights reserved






100 micrometers




Depth indicator
e —
0 200 micrometers




Dorsum lingue

Specialized oral mucosa

* Firmly connected with aponeurosis
linguae

* Rough surface

* Mucosal outgrowths - lingual
papillae

e Covered by nonkeratinized
squamous stratified epithelium
(except of papillae filiformes)

Median glossoepiglottic fold
Epiglottis

Lateral glossoepiglottic fold

ﬁ Vallecula
n‘ \Q Palatopharyngeal arch and muscle (cut)
x‘;q § ———Palatine tonsil (cut)
d’ Lingual tonsil (lingual nodules)
..,,{ %\WW Palatoglossal arch and muscle (cut)
e Foramen cecum

Vallate papillae
Foliate papillae
Filiform papillae

Fungiform papilla

Root <!

Body+

Midline groove (median sulcus)

Apex

Filiform
papillae

Fungiform papilla

Keratinized tip
of papilla

Intrinsic muscle

Y Y A ol Stratified
SO0 /f%squamous
- -, @

@20y epithelium

Duct of gland
Crypt

Lymph follicles
Mucous glands
Vallate papilla
Taste buds
Furrow
Lingual glands (serous
glands of von Ebner)

Schematic stereogram: % I\Tpﬁ’y

area indicated above

Section of taste bud




Papillae filiformes

The most abundant and distributed over the entire dorsal surface of the tongue;
Brush-like appearance (0.5-1 mm in height, 0.2-0.3 mm in width);

The stratified squamous epithelium is often cornified

Papillae fungiformes
Mushroom-shape (0.5-1.5 in height, 0.5—-1.0 mm in width)
Taste buds in epithelium




tion differences

inisa

Kerat

Taste bud




Papillae vallatae (Papila circumvallata)

Largest (1-4 mm in height, 1-3 mm in width), 7-12 just in front of sulcus terminalis, submerged
into mucosa. Deep circumpapillary furrow.
Taste bu_‘_ds

Vallate Papilla
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— — — —Taste pore
— — —— ~Microvilli
Basic tastes: N .
— - Supporting cell
Sweet (o
Salty ‘:"Q — —— _Taste cell
Sour Q
. NN ——. Basal cell
Bitter N |
U . /‘/ — — — . Afferent nerve fiber
mami —%
Suggested:
Fatty

Metalic




Samples:

e |abium oris (1)

e palatum molle (5)
e apex linguae (2)
e papilla vallata (3)



