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Course format

1. Lectures at 1:00pm every Monday and 1:30pm every
Wednesday

2. Laboratory dissection sessions with TAs and faculty

3. Review sessions with TAs 1n the lab on July 6-7, 2024
(before midterm exam) and July 27-28, 2024 (before
final exam)



Anatomy Lab access code: 11111
Start-11111-lower right key

Authorized people only
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Table #

STUDENT COPY DISSECTION GROUPS
2023
Last Name First Name | Di ion Group
Abdah Dana 21-STEPHANIE
Abdallah Elaina 11-NICOLAS
Addagatla Gaurav 13/RAYMOND
Adorbehi Parsa 1-DARA
Al Rasheed Marah AUN
Alsharifi Abdullah 3-ARIEL
Amin Michael 9-MAYLIS
Asabor Eugene 7-JOLIE
Aslanian Alina 19-TYLER
Aslanyan Michael 7-JOLIE
Avedian Sion 21-STEPHANIE




Excised
tissues (skin,
fascia, fat,
bone, etc.)

It must stay
with the donor

BIOHAZARD i "f j‘
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Place used
gloves and any
paper toweling in
contact with
donor
tissues/fluids in
this container

How to use these three different containers in the laboratory

Disposal of
Non-biohazardous

Materials



1. All PPTs can be downloaded at
https://ccmb.usc.edu/resources/teaching-resources/ & Dropbox

2. Head and Neck Dissection Guide (PDF file)/Available on the
computer screen in the lab

3. Learning objectives in course syllabus
4. Study Guide for each session

5. Check-lists for midterm and final examinations


http://www.ccmb.usc.edu/

Dissection Videos
https://vimeo.com/showcase/7264128

Password: HeadNeckVideos


https://vimeo.com/showcase/7264128

Examinations

Midterm Examination (Anatomy lab)
July 10, 2024

Comprehensive Final Examination
(Anatomy lab) July 29, 2024
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Head and Neck Anatomy

ygomaticotemporal nerve (V2)
Deep temporal nerves (V3)
Masseteric nerve (V3)
Mandibular nerve (V3)

to medial pterygoid and
veli palatini muscles (V3) (cut)

gomaticofacial nerve (V2)

Maxillary nerve (V2)
Infraorbital nerve (V2)
Pterygopalatine ganglion
Greater and lesser
palatine nerves (V2)
r, middle and posterior
r alveolar nerves (V2)

Auriculotemporal
nerve (V3)

Middle meningeal artery

Superficial temporal
artery (cut)

Facial nerve (VII) (cut)
Maxillary artery
Accessory nerve (X1 {cut}
C1 spinal nerve

(ventral ramus) (cut)

C2 spinal nerve

(ventral ramus) (cut)

e to lateral pterygoid
dle (V3) (cut)

Buccal nerve (V3)
a tympani nerve (VII)
Lingual nerve (V3)

pterygoid muscle (cut)
pterygoid removed)

Inferior alveolar
nerve (V3)

Mental nerve (V3)
rve to mylohyoid (V3)

Pharyngeal plexus composed of
branches from glossopharyngeal
/ (1X), vagus (X) and sympathetic
Submandibular ganglion S nerves

Internal carotid artery

Glossopharyngeal nerve (1X)
and tonsillar branch

Hypoglossal nerve (XI1)
Carotid nerve (IX) and carotid body
Nerve to thyrohyoid muscle (C1, 2 via XII)

Internal and external branches
of superior laryngeal nerve (X)

Superior root
Inferior root

External carotid artery

Vagus nerve (X) and superior
cervical cardiac branch

C4 spinal nerve

(ventral ramus) (cut)
Phrenic nerve (C3, 4, 5)
Ascending cervical artery
Middle scalene muscle
Anterior scalene muscle

Ansa cervicalis (C1, 2, 3) §
rves to superior and inferior bellies of omohyoid,
rnohyoid and sternothyroid muscles (ansa cervicalis)

Recurrent laryngeal nerve (X)
ympathetic trunk and middle cervical ganglion

{ >—Brachial plexus (cut)

Common carotid artery

[/ Thyrocervical trunk

Vertebral artery

Subclavian artery



Parotid Salivary
Gland

Sphenomandibular Ligament

Facial Nerve

Lingual Nerve
I

Inferior

Alveolar Nerve — 'l;lerygomandibuar
Mdeial Surface of | == ..:p ne

Ramus of Mandible

Coronoid
MNotchof Mandible

Masseter Muscle

Mandibular
block and
potential
clinical

complications




natomy and facial trauma

1 4

Superficial temporal artery
o . —— Supratrochlear artery

Supraorbital artery
Dorsal nasal artery

2Zygomatico-orbital artery External nasal artery
Angular artery Infracrital artery
Transverse facial artery A
Superior labial artery —

Facial artery

Inferior labial artery Mental artery

B Submental artery




Odontogenic infection
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Potential
damage to

the facial

nerve
(mandibular

branch)
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Lateral
pharyngeal
space

Retropharyngeal
space




/ Buccopharyngeal
fasci
N




Maxillary sinus and dental implants







Anatomy of the Posterior Mandible

Mylohyoid shelf

Submandibular
fossa




Neck Anatomy

Learning objectives

1. Learn the anatomy of the neck, anterior & posterior triangles, cervical fascia and
the associated clinical considerations

2. Identify and describe all branches of the external carotid artery, identify internal
and common carotid arteries. Know the function and innervation of the carotid body
and the carotid sinus.

3. Describe all venous structures and nerves in the neck.

4. Describe all muscles in the anterior and posterior triangles of the neck, know their
innervations and functions.

5. Identify submandibular and sublingual glands, describe nerve innervations to these
salivary glands

6. Learn the lymphatic drainage of the head and neck. Describe the spread of
infection in the head and neck region.

7. Describe arteries, veins, nerves and muscles at the root of the neck.




Boundaries of the Neck

*Anterior Aspect:
Superior: Inferior border of the mandible
Inferior: Superior surface of the
manubrium and clavicle
*Posterior Aspect:
Superior: Superior nuchal line
Inferior: Horizontal line between C7 and
T1



Boundaries of the Neck




Neck
anatomy

™ External occipital
protubarance

Gondyle of mandible =~ .
anie ot manaie gt

Submandibular fossa ——

—— Mastoid process.
— Styloid process
— Nuchal muscles

osterior margin of
sternocleidomastoid mu
"~ Retromandibular fossa
Body of mandible — —
Mental tubercle (gnathion) = et o
Body of hyoid bone — - ¢ 3 o
Garotid triangle _- - -
ubmental arigie

Laryngeal prominence. .
Gricoid cartilage — o
— Esophagus

Isthmus of the thyroid gland —.
Midiine of the neck —

Supraclavicular fossa

— znario
_— cuave
rosleidomastoid muscle ~— fecror
S (sternal origin) £ =
Ciavisie
Glavicte (sternal end) ——

Acromion ==

Coracoid process — //

Reid’s base line

Spine of sphenoid bone
Foramen spinosum
Foramen ovale

1emporal rossa

Zygomatic arch
Condylar process of mandible

Mandibular notch (incisure)

Coronoid process of mandible

Lateral pterygoid plate
(broken line)

Hamulus of medial pterygoid plate
(broken line)

Pterygomandibular raphé
(broken line)

Mastoid
process

External
Ramus acoustic meatus

Mandible { Angle Atlas (C1)
Body Styloid process

Axis (C2)

Stylohyoid ligament Stylomandibular
Body
Hyoid bone

ligament
C3vertebra

Lesser horn
Greater horn

Epiglottis
Thyroid cartilage
Cricoid cartilage
Trachea

C7 vertebra

T1 vertebra

Ist rib

Sphenopalatine foramen

. N



- Platysma
... muscle

~,
™~ Deg Br anguli
g nuscle

atysma muscle

—— Sternocleidomastoid muscle
(showing through platysma)

> Laryngeal prominence

Greater
supraclavicular fossa

Cervical fascia,
superficial layer

Anterior
jugular vein

Jugular fossa

N Sternal head of
sternocleidomastoid muscle

\ Lesser
2 e supraclavicular fossa
Brachial fascia . \\

Infraclavicular fossa; Omohyoid muscle Pectoralis fascia

o e T e et i (showina throuahy




Platysma

Covers mainly anterior aspect of the neck.
Origin: deltoid and pectoralis fasciae.

Insertion: inferior border of mandible and
skin as well as hypodermis in this region.

Function: assist depression the lower lip and
corner of mouth.

Innervation: cervical br. of facial N. (VII).



Sensory Innervation of Neck

C1, C2, C3, and most of C4 form
the cervical plexus
(Somatosensory)

Front of neck:
1. Great auricular N. (C2 & C3)

2. Transverse cervical N. (C2 &
C3)

3. Supraclavicular N. (C2 & C4)
a. Anterior (medial)
b. Middle (intermediate)
c. Posterior (lateral)




Ansa Cervicalis
Two roots (formed & aromesc T
by C1. C2, and C3) ¥

- Somatomotor nerve

- Superior root (travels
with CN XII)

- Inferior root (from
cervical region)

< .
© 2015 UT Southwestern

Function: Motor innervation of infrahyoid muscles



Accessory Nerve (CN XI)

Two components of fibers | ||
1. Cranial root

Jugular foramen

° — 1 y>——"\Vagu rv

2. Spinal root Medula Uﬁ’% S U (
Foramen magnum — . «qj‘f"f_’) "‘ \(
|' )
Cervical spinal cord 1 \ r\gz Spinal accessory
. . . ,' &C3 | | nerve (Cranial nerve
Function: motor innervation of | g
Trapezius muscle

1. Sternocleidomastoid muscle
(SCM)

2. Trapezius muscle

Sternocleidomastoid
muscle



Phrenic Nerve (C3, C4, and C5)
Motor: Diaphragm FrITP—

Sensory:
Mediastinal pleura
and pericardium of
the heart




Sternocleidomastoid muscle (cut) Great auricular nerve

Accessory nerve (XI 5 g
Y XD Lesser occipital nerve

.
Ce} l/ l Ca l tenpelossal nee (D Greater occipital nerve

Geniohyoid muscle (from dorsal ramus of C2)

Plexus -

1. Motor
2. Sensory

Nerves to anterior and lateral
rectus capitis and longus
capitis and colli muscles

Nerves to longus capitis

and colli and levator

scapulae muscles

Trapezius muscle

Nerves to longus capitis and

colli, levator scapulae and

middle scalene muscles
Communication to
brachial plexus

Phrenic nerve

Thyrohyoid muscle

Superior root
of ansa cervicalis

Inferior root
of ansa cervicalis

Transverse cervical nerve
Omohyoid muscle
(superior belly)

Sternothyroid muscle

Sternohyoid muscle Supraclavicular nerves (medial,

intermediate and lateral)

Ansa cervicalis
s Efferent fibers
Afferent fibers
eesececee Proprioceptive fibers

Sternocleidomastoid muscle (cut)

Omohyoid muscle (inferior belly)

Lesser Greater
occipital auricular
1 g

. f a
i Y \'. Hypoglossal nerve

|

i / )
/ 3 Nerves to geniohyoid
and thyrohyoid
Transvei:s?—
cervical /
/‘,
s
Supraclavicular e e
nerves ( C)

Cervical sympathetic trunk,
vagus nerve, and
glossopharyngeal nerve
have been cut. The dashes
line indicates a segment of
the epineurium of the
hypoglossal nerve.



Anterior Triangle of the Neck
Boundaries: \\//Q
Superior: Inferior - G

border of mandible / @
Posterior: Anterior §\\§\\\\\\
bOI'dGI' Of SCM Digastric \ \ \\\ ! '%.&\* <
: . .. Stegrnocleidomastoid \ = o Digastric
Anterior: Midline o ), |
the neck 7 1 / ;)tmoh\,;]md'
CN XI - ernohyoid
Trapezius |
AN ke
Omohyoid \

Posterior Triangle of the Nec



Subdivisions of anterior triangle of the neck

1. Muscular Triangle
2. Carotid Triangle
3. Submandibular Triangle




Subdivisions of anterior triangle of the neck
1. Muscular Triangle

Boundaries:
Superior: Superior belly of omohyoid
Inferior: Anterior border of SCM
Anterior: Midline

Contents:

a. sternohyoid (ansa)

b. sternothyroid (ansa)
¢. thyrohyoid (C1 via CN XII)
d. omohyoid (ansa)



I Geniohyoid muscle
3 e 7 Genioglossus muscle

Anterior belly of digastric muscle \ Stylogl )
, Styloglossus muscle

7 Heqtqs qapitis lateralis
Digastric muscle

(anterior belly)
Mylohyoid muscls

Mylohyoid muscle N

Hyoid bone

Thyrohyoid membrane

) Hyoglossus mu
External carotid artery YO8

Stylohyoid mus
Internal jugular vein

Posterior belly of digastric muscle s\\ g o f \ —~ Longissin

Digastric mus
(posterior bell

Thyrohyoid muscle

Longissimus capitis muscle — Fibrous |00p fc

intermediate

digastric tendo
Sternohyoid and
omohyoid musc

— Hyoglossus Thyroid cartilage
Levator scapulae muscle —
T splenius capi Omohyoid muscle

(superior belly)

— Levator seapulae garnohyoid muscle

~
¥ Longus capitis mu

Superior belly of omohyoid muscle

AN
Middle scalene muscle

Median cricothyroid Thyrohyoid mus

— Sternohyoid mus ligament

Anterior scalene muscle

Cricothyro
muscle

Scalene Sternothyr
muscles Ty i | \ &, muscle

/ On

mu

(su

bel

Thyroid

3 i Cricoid cartilage
Sternocleidomastoid muscle ~ A~ Middisiscale 8

Intermediate tendon of omohyoid musecle « — Sternothyroi

Trapezius muscle ~ __ — — Anteric

scapulae muscle ~__ Trapezius

imuscle

. Omohyoid muscle
\ (inferior belly)

Sternohyoid mu:

Trachea T Clavicle

. | Sy
NS
1
1

i . A\ 5 A
Subclavius muscle; 1st intercostal space Inferior belly of omohyoid muscle Arrow in the scalene space:
subclavian artery and brachial

7: Infrahyoid and Scalene Muscles of the Neck plexus



Great auricular nerve
Lesser occipital nerve

Greater occipital nerve

Sternocleidomastoid muscle (cut)
(from dorsal ramus of C2)

Accessory nerve (XI)

Hypoglossal nerve (XII)

Geniohyoid muscle
© Novartis

Innervation to
infrahyoid
muscles

Nerves to anterior and lateral
rectus capitis and longus
capitis and colli muscles

Nerves to longus capitis and
olli and levator scapulae muscles

Trapezius muscle
Nerves to longus capitis and
colli, levator scapulae and
middle scalene muscles

Communication to
brachial plexus

Thyrohyoid muscle
Phrenic nerve

Superior root
of ansa cervicalis

Inferior root
of ansa cervicalis

Transverse cervical nerve

Omohyoid muscle
(superior belly)

Sternothyroid muscle

Supraclavicular nerves (medial,
intermediate and lateral}

Sternohyoid muscle
Ansa cervicalis
Sternocleidomastoid muscle (cut)
Efferent fibers
Omohyoid muscle (inferior belly) Afferent fibers



Thyroid gland

External carotid artery Hyoid bone

Superior laryngeal nerve
Internal branch
External branch

Internal carotid artery

Superior thyroid artery and vein

Superior laryngeal artery

Thyroid cartilage (lamina)

Thyrohyoid membrane Median cricothyroid
ligament

Ansa Superior root

cervicalis { Inferior root Cricothyroid muscles 12

Common carotid artery Cricoid cartilage
Pyramidal lobe

Internal jugular vein
(often absent

Middle thyroid vein or small) Thyroid
Right lobe gland
Inferior thyroid veins Left lobe
Isthmus

Ascending cervical artery

. Pretracheal lymph nodes
Inferior thyroid artery

Phrenic nerve
Transverse cervical artery
Anterior scalene muscle
Suprascapular artery
Vagus nerve (X)
Thyrocervical trunk
External jugular vein
Subclavian

artery and vein

Anterior jugular vein

Vagus nerve (X) Tstrib (cut)

' Trou@nd o

Right recurrent Left recurrent laryngeal nerve

laryngeal nerve Thyl'Old isthmus
Brachiocephalic trunk Pyramidal lobe
Brachiocephalic veins Trachea

Left common carotid artery
Right common carotid artery
Left internal jugular vein
Right internal jugular vein
Thyroid cartilage
Sternohyoid muscles
Sternothyroid muscles

12 Right vagus nerve

Superior vena cava

Aortic arch

R RN NE7 R OV NN

|y
—



2. Carotid Triangle

Boundaries:

Superior: Posterior belly of
digastric muscle

Inferior: Superior belly of
omohyoid

Posterior: Anterior border of SCM

Anterior retromandibular v.

Retrsriaridibitiansg Posterior retromandibular v.

Posterior
auricular v.

Lesser
occipital n.

Great auricular n.

Facial v.
External
Common jugular v.
facial v.

Transverse

cervical nn. Accessory n. (XI)

Supraclavicular



Contents of the
carotid triangle

Great auricular
nerve
Lesser occipital
nerve

— Sternocleidomastoid
muscle (cut, turned up)

C2 spinal nerve
(ventral ramus)
Accessory nerve (XI)

C3 spinal nerve
(ventral ramus)
Levator scapulae muscle

Middle scalene muscle

Superior root Anterior scalene muscle
Ansa

Y Inferior root C5 spinal nerve
cervicalis p

(ventral ramus)

Transverse cervical
artery

Phrenic nerve
Omohyoid
muscle
(inferior
Vagus nerve (X) belly) (cut)
Vertebral artery

Thyrocervical trunk Brachial plexus

v

Subclavian

Dorsal scapular artery
artery and vein

Suprascapular artery



28. Common carotid artery
29. Internal carotid artery
30. External carotid artery
31. Superior thyroid artery
32. External branch of the
superior laryngeal nerve
33. Thyrohyoid

34. Superior laryngeal artery
35. Internal branch of the
superior laryngeal nerve
36. Thyrohyoid membrane



Carotid triangle continued:

Contents:
a. common carotid artery
- internal carotid artery

- external carotid artery
b. internal jugular vein

¢. vagus N (CN X)
d. ansa cervicalis

Carotid Sinus and Carotid Body
-Carotid sinus: BP regulator, CN IX
-Carotid body: Chemoreceptor, CN [X

External carotid artery
)'— Glossopharyngeal nerve (CN IX)

'/ Internal carotid artery

»—— Carotid sinus nerve
A Carotid sinus
Carotid body

Common carotid artery

Medial view of right carotid artery

Stemottyroid m



Branching of the superior laryngeal nerve (SLN)

Vagus n.\

Superior
laryngeal n. ——=

Internal branch of
superior laryngeal n.

External branch of
superior laryngeal n.

Cricothyroid muscle — the only
tensor muscle of the larynx

External carotid

Superior thyroid

Common carotid

I

Inferior vagal — Pharyngeal branch

ganglion

Superior
laryngeal
nerve
Superior thyroid Thyrohyoid
artery

— External
Common carotid laryngeal nerve

artery
"‘:\

Vagus nerve (CN X) —

\

Cricothyroid

Inferior laryngeal nerve

Subclavian artery o .
ght recurren
laryngeal nerve

Brachiocephalic
trunk

Right lateral view



Ascending pharyngeal artery (#3)
a. pharyngeal
b. meningeal

c. inferior tympanic (to tympanic cavity)

Lingual artery (#4)

travels deep to hypoglossal nerve (CN XII) to the muscles of
tongue.

Facial artery (#5)



3. Submandibular Triangle

Boundaries: 17/ \
Superior: Inferior border of mandible I\
Anterior: Anterior belly of digastric muscle ” "
Posterior: Posterior belly of digastric muscle
Contents:

a. SMG (submandibular gland)

b. lymph nodes (submandibular group)
c. facial artery

d. facial vein



Submandibular gland Fi al artery and

~ Parotid gland

Digastric muscile, postenior belly

o \ ;.\_l
Digastric muscile, e

— 3 1. \ - .
i : r
antenor belly ‘% l . . -

Mylohyoid muscle

- -

Fig. 726: The Left Submandibular Triangle and Submandibular Gland (Viewed from Below)




N S\ N B W N -

L o \ SaE N
Posterior digastric belly

Anterior digastric belly
Hyoid bone

Stylohyoid muscle
Submandibular gland
Facial artery
Mvlohvoid muscle

Submandibular
triangle

10
11
12
13
14

Mylohyoid nerve
External carotid artery
Internal carotid artery
Hypoglossal nerve
Occipital artery

Ansa cervicalis
Accessorv herve



Innervation of submandibular and sublingual glands

Submandibular ganglion" | Al \ \ ‘ N~
“Branches ) ' NN MepVizz

,‘0— Submandibular




Geniculate ganglion S in -
gang?: Greater '

Innovation for petrosal nerve i i -
Facial nerve, 2 pterygoid canal Lacrimal nerve
. A Sympathetic plexus .
3 Pterygopalatine
SMG Cll’ld SLG Z Deep petrosal ganglion

nerve

Branch tostapedius

O ss

Para pre &
taste

Internal carotid

rte ry

Chorda tympani

Lingual nerve

Sublingual gland

Submandibular gland

Temporal
branch

Submandibular ganglion

Zygomatic branch

Buccal branch
y Posterior auricular

nerve

Mandibular branch
r




Nervous System (NS)

|
- v

Peripheral NS Central NS
v - v | -
Autonomic NS Somatic NS Brain Spinal Cord
Sympathetic NS Parasympathetic NS Forebrain Midbrain Hindbrain

|
¢ ¥ : |

Telencephalon Diencephalon Mesencephalon Metengephalon Myelengephalon

. P . .

Cerebral Cortex Thalamus Tectum Pons Medulla
Basal Ganglia Hypothalamus  Cerebellum Cerebellum
Hippocampus

Amygdala



N =

Autonomic nervous system i) — (5" D) o
. o “‘.‘ '— = Sy '(:7? Submaxillary gland
Peripheral nervous system L et > ;“"’"‘"""“”“"““,,,
. . i 4 g 4 ~—& (i‘;?" 1’::::1:;:4”
Influences the function of internal \i =
organs 1@
Control of respiration, cardiac ==t "
— / * " .p’ s Bronechi
regulation, vasomotor, and reflex % e otteel A peptages
. . . e ' A mﬂ"""" e » Stomach
actions (coughing, sneezing, etc.) wdl OV a ISt
. . . . . ‘)‘: o ,'° ’ .l ;‘" 1 Liver and ducts
ANS is divided into sympathetlc = P (1 .
(T1-L2) and parasympathetic — AN adronat

[craniosacral, (CN III, CN VII, CN
IX & CN X, S2-4)] nervous il
system. Ny

. 7z | i 'A—Vf“:l_i'f‘_iér\ul \ .
Sequential two-neuron efferent \/ <\

pathway B L
Sexual organs

\Z External genitalia

Targe intestine

| |
, y L
] ‘I : | 1 1
! .'. i o ! '
VN ATV VY, £
\ | o N .‘-

Rectum

Kidney




Geniculate ganglion S in -
gang?: Greater '

Innovation for petrosal nerve i i -
Facial nerve, 2 pterygoid canal Lacrimal nerve
. A Sympathetic plexus .
3 Pterygopalatine
SMG Cll’ld SLG Z Deep petrosal ganglion

nerve

Branch tostapedius

O ss

Para pre &
taste

Internal carotid

rte ry

Chorda tympani

Lingual nerve

Sublingual gland

Submandibular gland

Temporal
branch

Submandibular ganglion

Zygomatic branch

Buccal branch
y Posterior auricular

nerve

Mandibular branch
r




Exposure of the
submandibular
triangle

Genlohymd
“muscle

u;bma dlbular duict
AN s\\

V"'*

ih-a




4. Submental Triangle

T LOTONYORS
process of mandible

T - — Condyloid

process of mandible

— Socket for
3rd lower molar
(tooth extracted)

- = Mental protuberance

-
Insertion of anterior belly — — Mental foramen
of digastric muscie /

Mylohyoid raphé ~— - Dt
—; .I - Body of mandible

Digastric muscie — —

-
(anterior and posterior) =~ Mental tubercle

Stylohyold muscle — == ——— -
™~ Stylohyoid ligament;

Fibrous loop over tendon of — == """ 3 g stylohyoid muscle
digastric muscle N 4
—— ~ Intermodiate tenden of
Body of hyoid bone == & digastric muscle

== Greater horn of hyoid bone

Boundaries:
Lateral: both anterior bellies of digastric muscle
Inferior: hyoid bone



Submental Triangle

/, Mylohyoid muscle

P Digastric muscle, anterior belly

e Mandible

S _.— Submental vessels; mylohyoid nerve
[ g
_" ——— Platysma muscle {cut)

-« Submandibular gland

) & ; : ¥ 4 . \ 3 \ = /, Facial vessels
Submental vein — ———— . _ % T N
¢ & J X A4 / N g : 2 )
Mandibular branch of facial nerve; ——__2 > o = S : N : % . ———— Tendons of digastric
submandibular lymph node | ¥ s 3 P aay S E :

Hyoid bone; —

muscle
submandibular gland

= v ' \". __ Fibrous loop over tendon

3 “‘ 1 T ) of digastric muscle

Submandibular =
lymph node

Facial vein;

} mandibular branch,
3 ! - | facial nerve

'- [ - R : e 1 § 3 '3 3

: i e ~ Cervical branch
v 2 LA i 3 : A O Cr e of facial nerve
WL g 5 <N - :

Platysma muscle (cut); ’M"\« 354 T = Omohyoid muscle (superior belly)
cervical branch of facial nerve e \;'*

55 =~ Ssternohyoid muscle
Superficial layer of cervical fascia =~ 4

\



Posterior triangle of the neck

Masseter muscle
Submandibular triangle
Submandibular gland
Hyoglossus muscle
Mylohyoid muscle

Parotid gland (cut)
Ramus of mandible

Styloglossus muscle

Mastoid process

Styloid process

Stylohyoid muscle

Digastric muscle
(posterior belly) ,—-{ e "
Middle pharyngeal # ody of mandible

constrictor muscle
Splenius muscle

Digastric muscle
(anterior belly)

Occipital
triangle

Submental triangle (half

Sternocleidomastoid muscle

Levator scapulae muscle Hyoid bone

Omohyoid
(superior belly)

Posterior triangle Thyrohyoid muscle

Posterior. o
Scalene musc]es{ Middle Carotid triangle
Anterior Omohyoid muscle

(superior belly)
Sternohyoid muscle Subclavian
Inferior pharyngeal tria ngle

constrictor muscle

Brachial plexus

Omohyoid
(inferior belly)

Trapezius muscle

N

. Sternothyroid muscle

/ / ’ 7 ¢ ! NN 11 / ELE g 7 .
V///// /1A ! vt M lar triangl \ ' ‘ \®) Anatomy
/// : / //7,/ P | uscular triangle )
Omohyoid muscle (inferior belly)
Clavicle Sternal head ; .
}Sternoc[eldomastmd muscle

Pectoralis major muscle Clavicular head




Branches of External Carotid Artery

. Superior Thyroid Artery # '
. Ascending Pharyngeal Artery ‘ '

Superficial

. Lingual Artery

. Facial Artery ~ ocia,
. Occipital Artery B

External carotid a.
Internal carotid a.
Carotid bifurcation

. Posterior Auricular Artery —"

. Maxillary Artery

Vertebral a.

Thyrocervical
trunk

Subclavian a.

O J ON DN K~ W N -

. Superficial Temporal Artery

B Course of the external carotid artery.



Branches of External Carotid Artery
Superior thyroid artery




Ascending pharyngeal artery (#3)
a. pharyngeal
b. meningeal

c. inferior tympanic (to tympanic cavity)

Lingual artery (#4)

travels deep to hypoglossal nerve (CN XII) to the muscles of
tongue.

Facial artery (#5)



Occipital artery (#6)

Posterior auricular artery (#7)
Maxillary artery Terminal branches of the
external carotid artery

———

Superficial temporal artery —




Terminal
branches ;

Posterior
branches

Medial

Anterior branch

branches

A Schematic of the external carotid artery.

Branches of
the external
carotid artery

Superficial
temporal a.

Posterior
auricular a.

Occipital a.
Maxillary a.

Ascending
pharyngeala.

External carotid a.
Intzrnal carotid a.
Carotid bifurcation

Facial a.
Lingual a.

Superior
thyroid a.

Vertebral a.

Common
carotid a.
Thyrocervical

trunk
Subclavian a.

‘ B Course of the external carotid artery.



The carotid
bifurcation 1s
the point
where the
common
carotid artery
divides 1nto
internal and
external
carotid
arteries

Left labyrinthine
(internal acoustic) artery

Posterior
communicating
Mastoid branch of artery

left occipital artery

Cavernous sinus
Anterior inferior

cerebellar artery Middle

meningeal
Posterior meningeal ; artery
branch of left ascending |

pharyngeal artery

Posterior inferior
cerebellar artery

Left and right
vertebral arteries
(intracranial part)

Maxillary
artery

o E : 2 7 4 : Superficial
Posterior meningeal e o 3 i 7 i 4 ; temporal

branch of vertebral Z 2 : artery
artery

| \ o 3 External
Anterior meningeal ; : : N | carotid
branch of vertebral artery artery

Posterior auricular artery Facial artery

Occipital artery Lingual artery

Internal carotid artery Ascending pharyngeal artery

Carotid sinus " e
Superior laryngeal artery

Carotid body

Superior thyroid artery

Vertebral artery

(cervical part) Common carotid artery

Transverse process of C6 Ascending cervical artery (cut)

Jeep cervical artery

Inferior thyroid artery

Supreme intercostal

Thyrocervical trunk
artery

. : -
Costocervical trunk Brachiocephalic trunk o s
o NI

A0
Subclavian artery Internal thoracic artery ’ & Novarts



Variation 1n carotid bifurcation anatomy

35% 12% 5% 1%



Retromandibular vein

Posterior
auricular vein

Posterior
auricular and
retromandibular
veins contribute
to the external

ugular vein




Common
facial vein




Supratrochlear vein

Supraorbital vein
Nasofrontal vein
Superior ophthalmic vein
Angular vein
External nasal vein
Emissary vein (Vesalius)

communicating with
cavernous sinus

Infraorbital vein

Posterior superior

alveolar veins Occipital vein

E : and arter
Palatine vein Y

< Superficial temporal
Pterygoid plexus vein and artery
Superior labial vein Transverse facial vein (cut)

Deep facial vein Posterior auricular vein

Maxillary veins Retromandibular vein

Inferior labial vein External jugular vein (cut)

Mental vein Inferior alveolar vein and artery

Facial vein and artery Occipital vein and artery

External palatine vein Hypoglossal nerve (X1}

Common trunk for
facial, retromandibular
and lingual veins

Submental vein

Submandibular gland

Vena comitans of

hypoglossal nerve External carotid artery

Dorsal lingual vein coursing Internal jugular vein

medial to hyoglossus muscle Common carotid artery

Lingual vein Vagus nerve (X) and
Communication to anterior jugular vein (cut) sympathetic trunk

Superior laryngeal vein Middle scalene muscle

Anterior scalene muscle

Superior thyroid vein
Thyroid gland External jugular vein (cut)

Transverse cervical

Middle thyroid vein

vein (cut)

Inferior thyroid veins Suprascapular vein (cut)

Termination of anterior jugular vein (cut) Subclavian artery

Left brachiocephalic vein Subclavian vein

| @ Novartis



Di tri I terior bell:
igastric muscle {anterior belly) \ Mylohyoid muscle
’ Hyoglossus muscle

/ Submental vein

Anterior jugular vein o~

Submental vein
b / , Facial artery
Submandibular gland \\ /
N N // 7 _ Facial vein
\\ \\ 5
\\ \\ - Accompanying vein
Facial vein 7 \\ N, of hypoglossal nerve
~ ¢
— Hypoglossal nerve

Retromandibular vein ~ — / § ) 3 .
(& P g % 2 L \ g Parotid
> N : : oy T Farot

Facial vein

~
~ Occipital vein

Occipital vein =s i
/ = External jugular vein

Internal jugular vein — —— — Laryngeal prominence
Superior thyroid vein —— — — Superior thyroid vein
External jugular vein — — Sternocleidomastoid muscle
2 — Ansa cervicalis

Common carotid artery —
_.— Internal jugular vein

Sternocleidomastoid muscle
— Isthmus of thyroid gland

Superficial cervical vein \ — External jugular vein
. — Anterior jugular vein

.~ Omohyoid muscle

— Trapezius muscle

Transverse cervical vein \

Omohyoid muscle
(inferior belly) \,

Cephalic vein

Cephalic vein

. . -
Pectoralis major muscle
Pectoralis major
muscle

Thoracoacromial vein

——— e

Perforating branches,
internal thoracic artery

Anterior cutaneous branch, intercostal nerve
Perforating branches, internal thoracic vessels
Inferior thyroid vein

\ \ Axillary vein
Sternocleidomastoid muscle

Jugular venous arch



Digastric muscle {anterior belly}

Z Mylohyoid muscle
Mylohyoid muscle !

~

Hyoglossus muscle \ 7 Lingual nerve Digastric muscle (anterior belly)
4

o
£~
N

Retromandibular vein
N

Occipital vein ——__ _

Sternohyoid muscle — — 7
LTt Superior thyroid vein

o Sternocleidomastoid muscle

Superior thyroid artery — — F25¢ — — Ansa cervicalis
Superior thyroid vein ——=—
Thyroid cartilage —— ; \
External jugular vein — > 1 \: ¥ R — Left vagus nerve
Thyroid gland — __
3 _ Middle thyroid vein
& Z ~ Accessory nerve

. Phrenic nerve
Lo

Thyroid venous plexus Sae

Vagus nerve
Transverse o

cervical vessels So s

_.— Brachial
- plexus

— — Clavicle;

7 :
5 omohyoid
Anterior — — muscle
jugular vein
I 2 ) i ; \ : Y ~ N ; N Subclavian artery;
S“b‘:'aar‘;:r; e P 2 3 e:it:rnal jugular

Subclavian — =~ Subclavian vein

vein

~
Right — ~ Cephalic vein
brachiocephalic
vein

kS
B lnt'ernal jugular

-
i g —
Inferior thyroid vein

vein
N\,

% N Pectoralis major muscle

M st rib

-
Internal thoracic vein <
\ N 2nd rib

N Common carotid artery:
left recurrent laryngeal nerve

I
] ! Vagus nerve

Left recurrent
laryngeal nerve

-
Superior vena cava =~

Left brachiocephalic vein !

Ascending aorta

Thymic veins



Root of the neck

Longus capitis Esophagus

Middle scalene Carolid tubercle (C8)
Anterior scalene Trachea

Ascending cervical artery Lla:fytng:‘a!”::l:re
Inferior thyroid artery Left phrenic nerve
Longus colli cS

Vertebral antery
Cervicedorsal trunk
Suprascapular anery
Right phrenic nerve

Right and left vagus
nerves {CN X)

Right subclavian artery

Right common
carotid artery

Right subclavian vein

Right recurrent
laryngeal nerve

1stnb

C& | Antenor rami
C7 | forming roots of
cs | brachsal plexus
™

Left subclavian artery
Vertebral anery
(entenng foramen
transversanum of C8
supenoriy)
Thyrocervical trunk
Cervical pleura

Left subclavian vein
Thoracic duct

Intermal thoracc artery
Costal panetal pleura

Cervical pleura overlying lung
Right brachiccephalic vein Left brachiocephalic vein

Left common carotid artery
(A) Anterior view



Basilar part of occipital bone

Longus capitis muscle (cut)

Prevertebral
muscles

L =—Rectus capitis anterior muscle
7 Rectus capitis lateralis muscle

Transverse process of atlas (C1)

Longus capitis muscle iy ) W\ S
Posterior tubercle of | ‘:: A AN Anterior

) Tubercles of transverse
transverse process of axis (C2) X Posterior

process of C3 vertebra

Longus colli muscle Slips of origin of anterior scalene muscle (cut)

T

Anterior —
Scalene muscles § Middle ~
Posterior\

Slips of origin of posterior scalene muscle

Middle
Posterior

} Scalene muscles

Posterior tubercle of transverse
process of C7 vertebra

Phrenic nerve

Brachial plexus Anterior scalene muscle (cut)

1st rib



Major contents of the root of the neck

Great auricular
nerve
Lesser occipital
nerve

— Sternocleidomastoid
muscle (cut, turned up)

C2 spinal nerve
(ventral ramus)
Accessory nerve (XI)

C3 spinal nerve
(ventral ramus)
Levator scapulae muscle

Middle scalene muscle

Superior root Anterior scalene muscle
Ansa

Inferior root C5 spinal nerve

(ventral ramus)

Transverse cervical
artery

Phrenic nerve
Omohyoid
muscle
(inferior
belly) (cut)

rvicalis

Vagus nerve (X)
Vertebral artery

"hyrocervical trunk Brachial plexus

Subclavian

Dorsal scapular artery
artery and vein

Suprascapular artery

Right anterior dissection

Internal
jugular vein Thyroid gland

(reflected)
Common

carotid artery — Middle cervical

sympathetic
) -~ ganglion

Phrenic nerve 7 Vagus nerve (X)
Inferior

Vertebral arter
thyroid artery Y/

Transverse
cervical artery

Common
carotid artery

Suprascapular
artery

Thyrocervical
trunk

Subclavian
artery and vein



External carotid artery Hyoid bone

Internal carotid artery Superior laryngeal nerve

Internal branch

Superior thyroid artery and vein External branch

Superior laryngeal artery Thyroid cartilage (lamina)

Thyrohyoid membrane Median cricothyroid

ligament

cervicalis | Inferior root

Ansa Superior root
Cricothyroid muscles

Common carotid artery Cricoid cartilage

Internal jugular vein Pyramidal lobe

(often absent

Middle thyroid vein ~orsmall) Thyroid
Right lobe gland
Inferior thyroid veins Left lobe
Isthmus

Ascending cervical artery

Pretracheal lymph nodes
Inferior thyroid artery

Phrenic nerve
Transverse cervical artery

Anterior scalene muscle
Suprascapular artery

.

Vagus nerve (X)
Thyrocervical trunk

External jugular vein
Subclavian

artery and vein Anterior jugular vein

Vagus nerve (X) Tstrib (cut)

Right recurrent
laryngeal nerve

Left recurrent laryngeal nerve
Brachiocephalic trunk

Brachiocephalic veins

Superior vena cava

Aortic arch



Right side
posterior triangle

1. Phrenic nerve

2. Vagus nerve

3. Cervical
Sympathetic
trunk

4. Recurrent

laryngeal
nerve




Review of lymph formation:

Blood passes through
capillaries
o LumpE Net loss of fluid into
nrterioleT.ssue cell 25 S
PR AR S e extracellular space
D :l.' o Qi
(X -._..I[' . . .
PN Flulod moves 1.nto.t1ny lymph
@/ )® capillaries, bringing cellular
J/g\g debris and antigenic
@*/’/“ l‘ﬁj}-:.w . : .
Al material into lymphatic
L Clels circulation, where 1t 1s
Red blood cell .
captured in the lymph

nodes



Lymphatics of Head & Neck

Superficial Lymphatics
o,

=»

Retro-auricular,,
L)

°2¥3e
033233

oe33%
......

Superfic.--
cervical
(post. group)

25 Bt 3

Parotid  Buccal —

ss3ittes

Deep cervical

-
Q..
-

e =:--;,,‘_ <= Submental

«-Submandibular

----Superfic. cervical

(ant. group)

Pericervical
collar
(encircling
the cranial
base)



Deep Cervical Lymphatics

-Jugulo-omohyoid
node

Jugular tr.

Transverse = : &=
cervical nodes R. lymphatic :
duct Thoracic duct cervical tr.
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Superficial parotid nodes
(deep parotid nodes
deep to and within
parotid gland)

Subparotid node

Facial nodes
Nasolabial -
Buccinator Occipital nodes

Mastoid nodes

Mandibular

Sternocleidomasto
nodes

nodes

Superior lateral
superficial cervical
(external jugular)
node

Submandibular
nodes

Jugulodigastric node
Submental <
nodes Posterior lateral
superficial cervical
(spinal accessory)
nodes

Suprahyoid node

Superior deep lateral cervical
{internal jugular) nodes

Intercalated node

Inferior deep
lateral cervical
(scalene) node

Superior thyroid nodes

Juguloomohyoid node

Thoracic duct
Anterior deep cervical

(pretracheal and thyroid) nodes

(deep to infrahyvoid muscles) Transverse
’ cervical
chain of
Anterior superficial cervical nodes

nodes {anterior jugular nodes)
Jugular trunk
Supraclavicular nodes

Subclavian trunk and node



Lymphatics:

Thoracic duct receives lymph
from the lower extremities,
abdomen, left upper extremity,
left chest, left side of the head
& neck.

Lymph nodes

Right lymphatic duct receives
lymph from the right chest,
right upper extremity and right
side of the head and neck

Keck School of Medicine USC



Cervical Fasciae

A. Superficial

1. Superficial cervical fascia

B. Deep

1. Investing layer of deep
cervical fascia

2. Cervical visceral fascia
(pretracheal fascia)

3. Alar fascia
4. Carotid sheath
5.

Investing layer of (deep) cervical fascia‘

Muscular portion of pretracheal layer of
(deep) cervical fascia (of infrahyoid muscles)

Visceral portion of pretracheal
layer of (deep) cervical fascia ~

Platysma muscle
Sternohyoid muscle
Trachea
Sternothyroid muscle
Thyroid gland
Esophagus

Buccopharyngeal
(visceral) fascia

Carotid sheath

Subcutaneous tissue Y
Investing layer —~l -
of (deep) cervical

Omohyoid muscle
Sternocleidomastoid mus

Recurrent laryngeal nen
Common carotid arte

[: Internal jugular vein
Vagus nerve (X)

Phrenic nerve

fascia roofing

posterior triangle
Fatin
posterior
triangle

Prevertebral layer
of (deep)

cervical fascia —

Alar fascia

Cross section

G J A
o* T W
Ty S 4
\:‘(‘ _),"f 1 —— —
G NN "“'?!;'g?. )
S o
.%‘ /;
"-;‘w .
e
{
Subcutaneous

tissue

Anterior scalene mus
Sympathetic trunk
Spinal nerve
Middle and posterior
scalene muscles
Longus colli muscle
Levator scapulae musc!
Trapezius muscle
Deep cervical muscles

Cervical vertebra (C7)



Sagittal section s

Mandible

Pharynx
Geniohvoid mu:

Buccopharyngeal e o
Geniohvyoid fasc

fascia

—— Superficial (inve
fascia

Retropharyngeal
space

Fascia of infrahvoid muscles

Alar fascia
Pretracheal fascia

Prevertebral fascia

Thyroid gland

N

FRAAge a2 J

Trachea

Subcutaneous tissue

Esophagus

Suprasternal space (of Burns)

Manubrium of sternum



Spread of odontogenic infection

Coronal section posterior "
to 1st molar tooth P Maxillary
(anterior view) ‘ v &7y s

Arrows indicate

possible paths of infection S app e (%Y 4 Abscess

)
__— Buccopharyngeal
( fascia

Maxillary sinus
Buccal space Buccinator
Oral cavity muscle

Submandibular space
Sublingual space

moAaw>

inferi ar
artery, vein, and
nerve

Retropharyngeal
space involvement
and compromised
airway




