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Four swallowing apparatus

Orifice of eustachian tube

-
- '
SR

Oral palate = : G&.-\_
p 3 ' Torus tubarius
] “ ' Y ;
\ ¢ Salpingopharyngeal fold

*haryngeal palate

T N & /
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’ R " Sy Ak ) 1 ‘R x‘.
Uvula il il }f.' ‘: ‘Z‘J AN T R'E P
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Genioglossal m. S~ O r a. C a.V I ty i,.. :
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Pharynx

Vallecula :
4 V) j = ,.‘?"’;' ==
) ) ) 41"& /'7,-_[,‘:," ::_i_,,.—- == -:‘*- ,‘.;i " . .
Geniohyoid m. a“‘fﬁ. e — . e ) A _ P Laryngeal aditus
£ & — g / N -
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Mylohyoid m.
Laryngeal vestibule

Hyoid bone
Eminence of cuneiform

Epiglottis :
' cartilage

Eminence of corniculate
cartilage

Ventricular fold (false cord)

Laryngeal ventricle

Vocal fold (True cord) Interarytenoid m.

Thyroid cartilage Thyropharyngeus

Cricoid cartilage Cricoph
aryngeus
Trachea
Thyroid gland a\. - ) L\
g " Esophagus

Bosma JF, et al. Dysphagia, 1986



The hyoid bone

* |s suspended by muscles and
ligaments between the oral
floor and the larynx

* The greater horn and body
are palpable in the neck

* The physiological movement
of the hyoid bone can be
palpated during swallowing

Superior constrictor m.

Levator veli palatini s
\
\ Q

Styloid process
Tensor veli palatini ’
N\

Hamulus i
" —— Posterior belly

P | P of digastric m.
,(“ / i}
/3
/ ri' ~Stylopharyngeal m.

d/ ™ Stylohyoid ligament

7’ , = Styloglossal m

—— Stylohyoid m.

Buccinator _

Hyoglossal m._

\-,

Genioglossal m.

Digastric tendon __ -
~Middle constrictor m,

Geniohyoid m.
— Digastric tendon

Mylohyoid m.— Li' £ /77 Thyrohyoid membrane

I Hyoid bone 7|7_4,-77—* ,-3‘ ~ Greater process, hyoid bone

Sternohyoid m. < 7 '_",),"_ ~ Omohyoid m.

Thyrohyoid m. -~ il %
Sternothyroid m.

Thyroid cartilage /

E
— Longitudinal m. | sophagus

Cricothryoid m.

Bosma JF, et al. Dysphagia, 1986



Cartilages of the larynx and pharynx

e

Glossoepiglollic

Thyroid
Cricoid
Arytenoids
Epiglottis

Aryepiglottie
! }::M

Arytenoid
cartilage

Venf't'su%w I i

and voea . t )
folds bownd-3 i) i i Arytenoideus
ing venlricle : muscle

Median glosso-
epiglottic fold

Greater cornu of
hyoid bone
dottic fold
Sup. cornu of ! nd Aryepiglottic fo
thyroid cart. } - < |'l_ i i
Ventricular fold ; f
Ventricle—T

Voeal fold

Cuneiform cartitage

Pyriform sinus P cartitage

Henry Gray, 1918



The tilting down of the epiglottis - 2 steps

| i Upright resting to a transverse position:
Clowoerigioticl f 1. elevation of the hyoid bone

S (stylohyoid, digastric, mylohyoid, geniohyoid muscles)
f 2. approximates the hyoid bone and the thyroid
. wes  cartilage (thyrohyoid muscle)

Ventricular W8> ¥ 2,
and vocal 8
Jolds bomzd—‘*\
ing ventricle \\&=

el Arytenoideus
muscle

Mddle
cricothyroid
ligament

Further down:
1. Aryepiglottis muscle
2. Thyroepiglottic muscle

Henry Gray, 1918 7




Extrinsic muscles of the tongue

g Frotracts, depresses o Retracts, elevates Sy

Hyoglossus
Depresses

Ekberg O. Dysphagia: treatment and diagnosis, 2012



Extrinsic muscles of the tongue

Palatopharyngeus muscle
Palatoglossus muscle

Inferior longitudinal muscle of tongue

astoid process

-“‘4‘;;:'-,; b e, Digastric muscle (posterior
. T l"’ﬂ}})mn) _ i belly) (cut)
. ) oid process
5 gw Pharyngobasilar fascia
e e &/ Superior pharyngeal constrictor muscle
Stylohyoid ligament
Styloglossus muscle

Clossopharyngeal part of superior
pharyngeal constrictor
Stylopharyngeus muscle

Stylohyoid muscle

Middle pharyngeal constrictor muscle
Digastric muscle (posterior belly) (cut)
Hyoglossus muscle

Intermediate tendon of digastric muscle (cut)

ibrous loop for intermediate digastric tendon

Hyoid bone
S
( p“
tf.br/

Genioglossus muscle

Mylohyoid muscle (cut)
Geniohyoid muscle

Norton NS. Netter’s Head and Neck Anatomy for Dentistry, 2012



Intrinsic muscles of the tongue

55 G Superior longitudinal muscle

563 Vertical and transverse muscles » of tongue
Inferior longitudinal muscle
oglossus muscle )
Buccinator muscle
Muscles of facial expression

oglossus muscle
Genioglossus muscle

Mandibular canal,
inferior alveolar artery, vein, and nerve

Lingual nerve
Nerve to mylohyoid
Vena comitans of hypoglossal nerve (to lingual vein)

Lingual artery

Hypoglossal nerve (XII)

Submandibular salivary gland
Frontal section
Myl miace behind 1st molar tooth
(anterlor view)
demonstrating
beds of sublingual and
Hyoid bone submandibular glands

Norton NS. Netter’s Head and Neck Anatomy for Dentistry, 2012



Motor innervation of the tongue

Hypoglossal nerve (CN XIlI)
» Genioglossus

* Hyoglossus

» Styloglossus

 All Iintrinsic muscles

Norton NS. Netter’s Head and Neck Anatomy for Dentistry, 2012 &\
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Superior
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muscles RMVene
of tongue and vertical
Infarior
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] Occipital condyle

Infarior ganglion of
VAEUS Nerve

Vantral rami of
C1,2,3 form
area carvicalis
of cervical plexus

Superior cervical
sympathatic
ganglion

Supenor roct of
arsa cervicalis

Ceniohyoid musclé Intemal carctid artery

Hyoglossus muscle Inferior root of ansa cervicalis

Thyrobyoid muscle

Omobyoid muscle
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Ansa cervicalis

Intemal jugular vein
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Sensory innervation of the tongue

touch, pain, temperature

Taste ; Somatic sensation

Vagus nerve
(CN X, via int. br. of
superior laryngeal)

Vagus nerve
(CN X, via int. br. of
superior laryngeal)

t‘ Glossopharyngeal

j? | nerve (CN IX)
&, ’//
\ :

»

1\

¥
:

& : ,,;

B

Glossopharyngeal
nerve (CN IX)

Trigeminal nerve
(CN V, via lingual branch of V3)

Facial nerve (CN VII,
via chorda tympani)

Taste buds Mucosa, epithelium



Extrinsic muscles of the tongue

Muscle Action Nerve supply

. Protracts
Genioglossus
Depresses ’ I I

nerv

Hyoglossus Depresses ypO?COI\Ti?”) cve
Styloglossus Retracts
yio9 Elevates

Intrinsic muscles of the tongue

Superior longitudinal

Shortens
Curls the tongue’s apex
upward

Inferior longitudinal

Shortens
Curls the tongue’s apex
downward

Narrows
Transverse
Lengthens
. Broadens
Vertical

Flattens

Hypoglossal nerve
(CN XII)




Muscles of mastication

* Masseter

* Temporalis

* Lateral pterygoid
* Medial pterygoid

PFOSTEHIOH TEMPORAL
ZVOOMATICOFACIAL
TEMPORAL DRAMCH

ANTERIDR
AURICULAR

BRAMGHES TO OF BUCOAL
MLATUS
FAROTID maical - INFRAGRBITAL
OBRAMCHES A ARTICULAR
et
GO MU MIGATING \.:T
TO FASIAL \
. -E_'.-‘l_ 5

~BUCCINATOR

AURICULD-
TEMPORAL

INFERIOR
ALVECOLAR

MYLOHYOID LINGUAL

Henry Gray, 1918



Extrinsic muscles of the tongue

Muscle

Action

Nerve supply

Genioglossus

285 B

Protracts (% - TEEEdR)
DEPresses (FEEmsR)

Hyoglossus =& &l

DEPresses (Emigh « mfl i)

Styloglossus &= EHll

Retracts &m®h)
Elevates &mms)

Hypoglossal nerve
(CN XII)

Palatoglossus 5 &l

Elevates (ri=m)

Vagus nerve (CN X)

Intrinsic muscles of the tongue

Superior longitudinal

EAemAN

Shortens @E=mH
Curls the tongue’s apex
upward @ssxmmEt)

Inferior longitudinal

NemAN

Shortens @wie=mE)
Curls the tongue’s apex
downward @gEamT)

Transverse =[O fl

Narrows ggsexirie)
Lengthens

Vertical E=FEJl

Broadens gzmerss)
Flattens

Hypoglossal nerve
(CN XII)




Muscles of the soft palate

3 margins of the soft palate:

e Anteriorly: continuous with the hard palate at the vibrating line

e Posterolaterally: forms the superior portion of the palatoglossal and palatopharyngeal folds
e Posteriorly: the uvula hangs in the center of the posterior free margin

Medial view
Median (sagittal) section

~ T .a-‘lqﬂ"'—-s

Pharyngeal recess
Soft palate

Uvula

Palatine tonsil
Palatopharyngeal arch

Palatoglossal arch

Nortoh NS. Netter’s Head and Neck Anatomy for Dentistry, 2012



Muscles of the soft palate

5 muscles

Tensor velil palatini
_evator veli palatini
Uvular Pharyngeal mucosa removed
Palatopharyngeus R
OalatoglOSSUS Tensor veli palatini muscle and tendon s ¥ . .- \4;‘:.“\

Levator veli palatini muscle
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Fig. 14 Tensor veli palatini muscle (shaded). The picture Diving $’
shows the skull base with choanae (dark) as well as the carotd ) /Z:_ N L[t'?:
canal. The pterygoid process (P) and the hamulus of the Fig. 13 Levator veli palatini muscle (shaded). The picture shows . q P
pterygoid process (H) are indicated, as are the uvula (UV) and the skull base with choanae (dark) as well as the carotid canal "'/t' 8/
the faucial arcs (FA) (CC). The uvula (UV) and the faucial arcs (FA) are indicated

Ekberg O. Dysphagia: diagnosis and treatment, 2012
Norton NS. Netter’s Head and Neck Anatomy for Dentistry, 2012



5 muscles Soft palate

Muscles of the soft palate

Tensor veli palatini e mse Soft palate:
_evator veli palatini = £ ) pataths Helps close off the
Uvular |- Tonsi nasopharynx

~alatopharyngeus during swallowing
palatoglossus

l/

i

Palatine
aponeurosis
(from tensor
veli palatini
muscle)

L rmrmn s e

[ Uwvular muscle .

Interdigitating fibers of
levator veli palatini muscle

Buccinator muscle

Pterygomandibular raphe

Superior pharyngeal
constrictor muscle

Molar minor
salivary glands

}Palatoglossus muscle‘!

il

Palatopharyngeus
muscle

Palatine tonsil

Anterior view

Norton NS. Netter’s Head and Neck Anatomy for Dentistry, 2012



Muscles of the soft palate

Muscle

Action

Nerve supply

Tensor veli palatini

Pulls the soft palate
laterally, which broadens it

Trigeminal nerve
(CN V3)

Levator veli palatini

Elevates soft palate

Pulls soft palate posteriorly
Acts to help close the
nasopharynx

Uvular

Elevates uvula
Pulls uvula laterally

Palatopharyngeus

Elevates the pharynx and
larynx

Acts to help close the
nasopharynx

Palatoglossus

Elevates the tongue
Narrows the oropharyngeal
Isthmus for swallowing

Pharyngeal plexus
(motor portion from
the vagus nerve and
cranial part of the
accessory nerve)
(CN X, XI)




Muscles of the soft palate

Muscle

Action

Nerve supply

Tensor veli palatini

= N, 5R AL

Pulls the soft palate
laterally, which broadens it

Trigeminal nerve
(CN V3)

Levator veli palatini

= N2 Al

Elevates soft palate

Pulls soft palate posteriorly
Acts to help close the
nasopharynx

——

Uvular F&zEE])|

Elevates uvula
Pulls uvula laterally

Palatopharyngeus

SRR - 2 RS IE =

Elevates the pharynx and
larynx

Acts to help close the
nasopharynx

Palatoglossus

&AL - RS & S

Elevates the tongue
Narrows the oropharyngeal
Isthmus for swallowing

Pharyngeal plexus
(motor portion from
the vagus nerve and
cranial part of the
accessory nerve)
(CN X, XI)
5 18 28 TE A IR 52 /Y
7l A TN IR A ==




* 5-iInch muscular tube
* from the base of the skull to
M UsScC | es Of th e p h ary N X the lower border of the cricoid
cartilage (C6)
3 parts: nasopharynx,
oropharynx, laryngopharynx

Nasopharynx
- Nasopharynx . .
(Epipharynx) Respiratory function

—

~_ Oropharynx Oropharynx
(Mesopharynx)  Regpiratory and digestive function

— Laryngopharynx

(Hypopharynx) L-@ryngopharynx

Communicates with the larynx

Bosma JF, et al. Dysphagia, 1986



Muscles of the pharynx

T e il
E . : A e : 2 T \ il {J L
Pharyngobasilar fascia W - Y T ¥y Mastoid process
4 ‘ . : “. -.,_:’, e 7_, / ; | l" /

Pharyngeal raphe

Accessory muscle bundle
Foramen cecum

Mandible AT § il Stylopharyngeus

Vallecula
Lauteral glosso- Superior constrictor m.
epiglotiic fold

Median qlosso-

Stylohyoid m.
epr‘gfoﬂfcjrﬂfd Yy Vi

Greater cornit af : W Gk 1S e Tubercle Middle constrictor m. Posterior digastric m.
hyoid bone 5 — )
Aryepiglottic fold
i Glottis
_.i' Cuneiform carlilage
i

Sup. corn of
thyrotd cart.

Ventricular fold —

Greater process, hyoid bone

Impression of superior cornu,

L i
Pyriform sinus A R o h Corniculate cartifage thyroid cartilage

, Thyropharyngeus ~
Inferior

constrictor m.

Cukcophatyinm Circular muscle of esophagus

Henry Gray, 1918

Longitudinal muscle of esophagus

Bosma JF, et al. Dysphagia, 1986



Muscles of the pharynx

Muscle Action Nerve supply

Superior  |Constricts the upper
constrictor |portion of the pharynx

Pharyngeal plexus (motor
portion: vagus nerve CN X and
Middle Constricts the middle | spinal accessory nerve CN XIl)
constrictor |portion of the pharynx

Pharyngeal plexus (CN X)
External laryngeal nerve (CN X)
Recurrent laryngeal nerve (CN X)

Inferior Constricts the lower
constrictor |portion of the phaynx




Muscles of the pharynx

Levator veli palatini

Lateral pharyngeal recess Salpingopharyngeal fascia

(Rosenmuller)

Salpingopharyngeal m.

Superior constrictor m.

Salpingopharyngeal fold
Palatopharyngeal m.

Uwula

Palatolaryngeal m.

Vallecula Thyrohyoid membrane

Stylopharyngeal m.

Pharyngoepiglottic fold
Middle constrictor m.

Epiglottis Aryepiglottic m.

Piriform recess Inferior constrictor m.

Longitudinal muscle of esophagus
Posterior cricoarytenoid m.

Circular muscle of esophagus

. “_7‘\“»'
4:‘( PRI SV ot

Bosma JF, et al. Dysphagia, 1986



Muscles of the pharynx

Muscle Action Nerve supply
Elevates pharynx
Palatopharyngeus Helps close the nasopharynx Pharyngeal plexus
(motor portion: vagus
Salpingobharvnaeus Elevates the upper and lateral nerve CN X and spinal
pingopharyng nortions of the pharynx accessory nerve)
Elevates pharynx
Stylopharyngeus Expands the sides of the Glossopharyngeal

pharynx

nerve (CN XII)




* 5-iInch muscular tube
* from the base of the skull to
M UsScC | es Of th e p h ary N X the lower border of the cricoid
cartilage (C6)
3 parts: nasopharynx,
oropharynx, laryngopharynx

Nasopharynx
- Nasopharynx . .
(Epipharynx) Respiratory function

—

~_ Oropharynx Oropharynx
(Mesopharynx)  Regpiratory and digestive function

— Laryngopharynx

(Hypopharynx) L-@ryngopharynx

Communicates with the larynx

Bosma JF, et al. Dysphagia, 1986



Muscles of the hyoid bone

Suprahyoid muscles

Muscle Action Nerve supply
. . Draws hyoid bone forward | \/aneral ramus of C1
Geniohyold (during swallowing): assists in 2 CN XI|
opening mandible via
Tightens and elevates oral
floor; draws hyoid bone
. forward (during swallowing);
Mylohyoid o . _
assists in opening man_dlble Mylohyoid nerve
and moving it side to side . CN V
(mastication) (from 3)
Digastric,

anterior belly

Digastric,
posterior belly

Elevates hyoid bone (during
swallowing); assists in
depressing mandible

Stylohyoid

Facial nerve
(CN VII)




Muscles of the hyoid bone

Infrahyoid muscles

Muscle Action Nerve supply
. Depresses and fixes hyold; | \/antra| ramus of C1 via
Thyrohyoid raises the larynx during CN XI|
swallowing
Sternothyroid
Depresses (fixes) hyoid,;
Sternohyoid  |draws larynx and hyoid down Ansa cervicalis of
for phonation and terminal cervical plexus (C1-C3)
Omohyoid, phases of swallowing

Inferior belly




Muscles of the larynx

Muscle

Cricothyroid

Thyroarytenoid

Posterior
cricoarytenoid

Lateral
cricoarytenoid

Transverse
arytenoid

Oblique
arytenoid

Aryepiglotticus

Thyroepiglotticus

Oblique and transverse
arytenoid muscles

Posterior cricoarytenoid
muscle

Oblique
arytenoid muscle ¥

Transverse

. arytenoid muscle

A 7 Posterior

cricoarytenoid

muscle

Straight
Pan criCDthYTO id

Oblique muscle
part

Posterior 1A . Right lateral view

view

Aryepiglottic

muscle

Arytenoid

Oblique and :
cartilage

transverse
arytenoid muscle

muscle Lamina of

Posterior cricoid cartilage

cricoarytenoid
muscle cricoarytenoid

muscle

Cricothyroid =
muscle (cut away) " §

Lateral dissection :
Posterior cricoarytenoid muscle

Lateral cricoarytenoid muscle

Transverse and oblique arytencid muscle

Thyroarytenoid muscle

Vocalis muscle Lamina of

thyroid
~— cartilage
Superior view 3

Vocal ligament

Norton NS. Netter’s Head and Neck Anatomy for Dentistry, 2012



Muscles of
the larynx

1N

A
\0F
," Action of cricothyroid muscles
<+ Lengthening (increasing tension

of vocal ligaments)

Cricothyroid joint

Action of posterior cricoarytenoid muscles
Abduction of vocal ligaments - ——
(opens the rima glottidis) ? ’

(Closes rima glottidis)

Action of transverse arytenoid muscles Action of lateral cricoarytenoid muscles

Adduction of vocal ligaments Adduction of vocal ligaments
(Arytenoids closes the rima glottidis)

Action of vocals and thyroarytenoid muscles
Shortening (relaxation) of vocal ligaments

Norton NS. Netter’s Head and Neck Anatomy for Dentistry, 2012



Muscles of the larynx

Muscle Action Nerve supply
: : Increases tension on |External laryngeal
Cricothyroid vocal ligaments nerve
: Decreases tension on
Thyroarytenoid vocal ligaments Recurrent
Pos.terlor . Opens rima glottidis  |laryngeal nerve
cricoarytenoid
Lateral
cricoarytenoid
Transver_se Closes rima glottidis
arytenoid
Oblique
arytenoid
Aryepiglotticus  |Helps close

Thyroepiglotticus

laryngopharyngeal
opening

Henry Gray, 1918

s viglocs, \)

Fr o Tubercle of
| S epiglottis
T : Cuneiform
cartibage

Corniculate
cartilage

Aryle-
notdeus

Crycoaryte-
noideus
posterior

; -
Articular facel for QWS Car¥t
inferior cornu of

thyroid cartilage



/-~ Upright resting to a transverse position:
'+ 1. elevation of the hyoid bone
i (stylohyoid, digastric, mylohyoid, geniohyoid muscles)
- 2. approximates the hyoid bone and the thyroid
cartilage (thyrohyoid muscle)

Further down:
1. aryepiglottic muscle
2. thyroepiglottic muscle ( -

Thyroarytenoid muscle, Epiglottic cartilage

thyroepiglottic part

Aryepiglottic
muscle Thyroepiglottic
muscle il
Aryepiglottic

Oblique and
fold

transverse

arytenoid muscle :
Cuneiform

Posterior tubercle

cricoarytenoid
muscle

Lateral
cricoarytenoid Thyro-

> Comiculate
muscle arytenoid

tubercle

Posterior |

cricoarytenoid | 2

Norton NS. Netter’s Head and Neck Anatomy for Dentistry, 2012

Lateral
Cricothyroid

o i - ’
. - S
g
- =3 .
- \ _ "
N " oV
\ SN : crico-
| -
N N arytenoid
muscle (cut away)~" | -
1 -~y

Lateral dissection
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Afferent controls involved in swallowing

Sensory function Innervation (Cranial nerve)

General sensation,

: Li I ' inal (V
anterior 2/3 of the tongue ingual nerve, trigeminal (V)

Taste,

anterior 2/3 of the tongue Chorda tympani, facial (V1)

Taste and general sensation,

posterior 1/3 of the tongue Glossopharyngeal (IX)

Mucosa of valleculae Internal branch of superior laryngeal nerve (vagus; X)

Tonsils, pharynx, soft palate  |Pharyngeal branch of vagus (X)

Glossopharyngeal (1X)

Pharynx, larynx, viscera Vagus (X)




Efferent controls involved in swallowing

Efferent/Stage Innervation (Cranial Nerve)

Oral

Masticatory, buccinators, floor of mouth |Trigeminal (V)

Lip sphincter Facial (VII)

Tongue Hypoglossal (XII)

Pharyngeal

Constrictors and stylopharyngeus Glossopharyngeal (I1X)

Palate, pharynx, larynx Vagus (X)

Tongue Hypoglossal (XII)

Esophageal

Esophagus
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