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4A InƚroducƟon ƚo Cranial Nerves

NEXTEXERCISE SELECTION

ObjecƟves:

When you have learned ƚhe maƚerial presenƚed in ƚhis exercise, you will be able ƚo:

•  give ƚhe name and number oĨ each oĨ ƚhe 12 cranial nerves.

•  sƚaƚe ƚhe general ĨuncƟon      oĨ each oĨ ƚhe 12 cranial nerves and ƚhe deĮciƚs caused by a lesion oĨ each.

•  group ƚhe cranial nerves by ĨuncƟon:

•  ƚhe ƚhree ƚhaƚ carry special senses, I, II and VIII

•  ƚhe 5 ƚhaƚ are primarily volunƚary moƚor, III, IV, VI, XI and XII

•  ƚhe 4 ƚhaƚ carry parasympaƚheƟc preganglionic Įbres, III, VII, IX and X

•  ƚhe 3 “mixed bag” nerves, VII, IX and X

•  describe ƚhe relaƟonship beƚween ƚhe 4 nerves ƚhaƚ carry preganglionic parasympaƚheƟc Įbres and ƚhe 
branches oĨ ƚhe ƚrigeminal nerves ƚhaƚ ulƟmaƚely deliver ƚhe posƚganglionic parasympaƚheƟc Įbres ƚo 
ƚhe ƚargeƚ Ɵssues
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4A   Cranial Nerves vs. Spinal Nerves 2

PREVIOUS NEXT

As you’ve learned, peripheral nerves ƚhaƚ arise Ĩrom spinal nerves ƚo innervaƚe ƚhe body wall and limbs 
conƚain speciĮc ĨuncƟonal subƚypes oĨ axons. These nerves conƚain:

•  somaƟc moƚor axons ƚhaƚ innervaƚe skeleƚal muscle Įbres in ƚhe body wall and limbs,

•  general sensory axons ƚhaƚ moniƚor ƚhe body wall and limbs, and

•  sympaƚheƟc posƚganglionic axons ƚhaƚ innervaƚe vascular smooƚh muscle, arrecƚor pili muscle and glands.

Spinal nerves ƚhaƚ arise Ĩrom S2, 3 & 4 conƚain parasympaƚheƟc preganglionic Įbres, buƚ ƚhese Įbres do noƚ 
conƚribuƚe ƚo ƚhe innervaƟon oĨ ƚhe body wall and limbs, buƚ exclusively ƚo ƚhe innervaƟon oĨ abdominal and 
pelvic viscera.

In conƚrasƚ, cranial nerves can be purely moƚor or purely sensory, or mixed. Also, Ĩour cranial nerves 
conƚain parasympaƚheƟc preganglionic axons desƟned ƚo innervaƚe smooƚh muscle and glands oĨ ƚhe 
Ĩace, ƚhorax and abdomen. Furƚhermore, some cranial nerves provide sensory inpuƚ Ĩrom special sense 
organs, providing us wiƚh vision, smell, hearing and balance senses.

This SLM groups ƚogeƚher ƚhe cranial nerves according ƚo ƚheir ĨuncƟon, sƚarƟng wiƚh ƚhose ƚhaƚ are easier ƚo 
learn. Like spinal nerves, cranial nerves never cross ƚhe midline, buƚ always innervaƚe ipsilaƚeral      ƚargeƚs.
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4A   Three Cranial Nerves are Special Sensory 3

PREVIOUS NEXT

Three nerves are special sensory: 

Cranial nerve I, ƚhe olĨacƚory nerve     , conveys inĨormaƟon gaƚhered Ĩrom recepƚors in ƚhe nasal 
epiƚhelium ƚhaƚ respond ƚo odoranƚ molecules in inspired air, which we perceive as smell; a lesion oĨ ƚhis 
nerve causes anosmia.

Cranial nerve II, ƚhe opƟc nerve     , conveys inĨormaƟon gaƚhered Ĩrom phoƚorecepƚors in ƚhe reƟna, which 
we perceive as vision; iƚs lesion causes a visual Įeld deĮciƚ.

Cranial nerve VIII, ƚhe vesƟbulocochlear nerve, conveys inĨormaƟon gaƚhered Ĩrom recepƚors in ƚhe inner 
ear ƚhaƚ moniƚor i) balance     , and ii) sound energy which we perceive as hearing     ; lesions can cause 
imbalance and hearing loss.
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4A   Five Cranial Nerves are Volunƚary Moƚor 4

PREVIOUS NEXT

Five nerves are purely*     volunƚary moƚor. They innervaƚe sƚriaƚed muscle.

Cranial nerves III*, IV, and VI, ƚhe oculomoƚor     , ƚrochlear     and abducens     nerves, conƚrol 
exƚraocular eye muscles, ƚhe volunƚary muscles ƚhaƚ posiƟon ƚhe eye in ƚhe orbiƚ. The abducens nerve 
abducƚs ƚhe eye, ƚhe ƚrochlear nerve depresses ƚhe adducƚed eye, ƚhe oculomoƚor nerve conƚrols all oƚher 
eye mvƚs.

A lesion oĨ any one oĨ ƚhese nerves causes ƚhe aīecƚed eye ƚo be misaligned (sƚrabismus), and eye 
movemenƚs in cerƚain direcƟons ƚo be limiƚed.

Cranial nerve III, ƚhe oculomoƚor nerve*, also carries parasympaƚheƟc preganglionic axons ƚhaƚ conƚrol 
a smooƚh muscle in ƚhe eye, ƚhe sphincƚer pupillae; parasympaƚheƟc inpuƚ causes pupillary consƚricƟon. 
In a lesion oĨ ƚhe oculomoƚor nerve, ƚhe pupil is large (mydriasis)     .

Cranial nerve XI, ƚhe accessory nerve, conƚrols ƚhe ƚrapezius (shoulder shrug) and sƚernocleidomasƚoid 
(SCM; ƚurning ƚhe head ƚo ƚhe conƚralaƚeral side) muscles; lesion oĨ ƚhis nerve weakens or abolishes ƚhese 
movemenƚs.

Cranial nerve XII, ƚhe hypoglossal nerve     , moves ƚhe ƚongue; a lesion oĨ ƚhe hypoglossal nerve paralyzes 
ƚhe ipsilaƚeral ƚongue     ; on aƩempƚed proƚrusion oĨ ƚhe ƚongue, ƚhe non-paralyzed side dominaƚes, and 
pushes ƚhe ƚongue ƚoward ƚhe weakened side.
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4A   The Trigeminal Nerve 5

PREVIOUS NEXT

Thaƚ ƚook care oĨ 8 oĨ ƚhe 12 cranial nerves, ƚhree purely 

special sensory and Įve purely* volunƚary moƚor; noƚ so 

bad, so Ĩar! This leaves only Ĩour more nerves ƚo inƚroduce. 

Here’s one more ƚhaƚ is largely general sensory:

Cranial nerve V, ƚhe ƚrigeminal nerve     , is sensory ƚo 
ƚhe skin oĨ ƚhe Ĩace. Iƚ consisƚs oĨ ƚhe ophƚhalmic (V1), 
maxillary (V2) and mandibular (V3) subdivisions. 

Read ƚhe Ĩollowing wiƚh reĨerence ƚo ƚhe Įgure.

Branches oĨ ƚhe ophƚhalmic division, V1, (green) supply 

general sensory Įbres ƚo ƚhe Ĩorehead, ƚhe upper eyelid, 

ƚhe conƚenƚs oĨ ƚhe orbiƚ and ƚhe Ɵp oĨ ƚhe nose, including 

porƟons oĨ ƚhe nasal sepƚum. 

Branches oĨ ƚhe maxillary division, V2, (orange) supply 

sensory Įbres ƚo ƚhe skin oĨ ƚhe lower eyelid, ƚhe side oĨ 

ƚhe nose, boƚh exƚernally and inƚernally, ƚhe upper cheek, 

ƚhe ƚemple, ƚhe maxillary ƚeeƚh, palaƚe, and ƚhe upper lip. 

Branches oĨ ƚhe mandibular division, V3, (blue) supply sensory Įbres ƚo ƚhe skin anƚerior ƚo ƚhe ear, over 

ƚhe lower cheek, jaw, mandibular ƚeeƚh, ƚhe Ňoor oĨ ƚhe mouƚh, ƚhe lower lip and chin.

The mandibular division oĨ ƚhe ƚrigeminal nerve is also moƚor ƚo ƚhe muscles oĨ masƟcaƟon. These 

muscles move ƚhe jaw, allowing us ƚo chew. A lesion oĨ ƚhese moƚor branches oĨ V3 causes weakness in 

ƚhese muscles; ƚhe jaw on aƩempƚed proƚrusion deviaƚes ƚoward ƚhe weakened side.
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4A   The Trigeminal Nerve: Clinical 6

PREVIOUS NEXT

The mosƚ reliable places ƚo ƚesƚ Ĩor sensoryI

N

F

O

A lesion oĨ a subdivision oĨ ƚhe ƚrigeminal nerve 
causes sensory deĮciƚs in a well-deĮned paƩern, as 
illusƚraƚed in ƚhe accompanying diagram. In some 
lesions, ƚhe paƟenƚ mighƚ experience a lack oĨ 
sensaƟon and in oƚhers ƚhe paƟenƚ mighƚ experience 
pain. In eiƚher case, ƚhe disƚribuƟon oĨ ƚhe sensory 
deĮciƚ corresponds ƚo ƚhaƚ oĨ a speciĮc ƚrigeminal 
nerve subdivision or subdivisions, depending on ƚhe 
locaƟon oĨ ƚhe lesion. 

deĮciƚs oĨ ƚhe ƚrigeminal nerve subdivisions is on 
ƚhe Ĩorehead, cheek and jaw, in a verƟcal line wiƚh 
ƚhe eye, as illusƚraƚed in ƚhe accompanying Įgure.

Cranial nerves VII, IX and X (see Ĩollowing) have small 
areas oĨ general sensory responsibiliƚy, largely associaƚed 
wiƚh ƚouch ƚo ƚhe exƚernal ear and ear canal (VII and X) 
and ƚhe pharyngoƚympanic ƚube (IX).
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4A   The Facial Nerve 7

PREVIOUS NEXT

Cranial nerve VII, ƚhe Ĩacial nerve     , 
conƚrols ƚhe muscles oĨ Ĩacial 
expression. These are ƚhe muscles 
ƚhaƚ allow us ƚo close our eyes and 
mouƚh, smile or show our ƚeeƚh, and 
raise our eyebrows, Ĩor insƚance     . 
IĨ ƚhe Ĩacial nerve is lesioned, ƚhe 
ipsilaƚeral Ĩace is weakened or 
paralyzed, and ƚhese movemenƚs 
cannoƚ be perĨormed     .

The Ĩacial nerve also carries parasympaƚheƟc preganglionic Įbres desƟned ƚo conƚrol secreƟon oĨ ƚhe 
lacrimal, submandibular and sublingual glands, as well as ƚhe mucosa oĨ ƚhe nasal and oral caviƟes.

The Ĩacial nerve receives ƚasƚe sensaƟon Ĩrom ƚhe anƚerior 2/3 oĨ ƚhe ƚongue.

Finally, as noƚed previously, iƚ carries general sensory Įbres Ĩrom porƟons oĨ ƚhe exƚernal ear.

This leaves only ƚhree cranial nerves ƚo inƚroduce! 
These are ƚhe nerves ƚhaƚ are more oĨ a mixed bag. 
We’ll sƚarƚ wiƚh cranial nerve VII, ƚhe Ĩacial nerve.
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4A   The Glossopharyngeal and Vagus Nerves 8

PREVIOUS NEXT

The glossopharyngeal and vagus nerves have much in common. Boƚh carry parasympaƚheƟc preganglionic 
Įbres. Boƚh carry volunƚary moƚor Įbres. Boƚh carry general sensory Įbres. They diīer in ƚheir disƚribuƟons.

Cranial nerve IX, ƚhe glossopharyngeal nerve     , receives ƚasƚe and general sensory Įbres Ĩrom ƚhe 
posƚerior 1/3 oĨ ƚhe ƚongue. Iƚs general sensory disƚribuƟon exƚends ƚhroughouƚ ƚhe oropharynx and inƚo 
ƚhe Eusƚachian (pharyngoƚympanic) ƚube.

Iƚ also carries parasympaƚheƟc Įbres desƟned ƚo conƚrol secreƟon oĨ ƚhe paroƟd gland.

Iƚs volunƚary moƚor disƚribuƟon will be described laƚer, when you sƚudy ƚhe pharynx.

Cranial nerve X, ƚhe vagus nerve     , carries parasympaƚheƟc Įbres desƟned ƚo supply ƚhoracic and mosƚ 
oĨ ƚhe abdominal viscera. 

Iƚ is general sensory ƚo porƟons oĨ ƚhe exƚernal audiƚory canal, ƚo ƚhe laryngopharynx and larynx.

Iƚ is moƚor ƚo ƚhe muscles oĨ ƚhe pharynx (swallowing) and larynx (speech); lesions oĨ ƚhe vagus nerve 
can cause a hoarse voice and dysphagia (diĸculƚy swallowing).
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4A   ParasympaƚheƟcs Carried by Cranial Nerves 9

PREVIOUS NEXT

Four cranial nerves conƚain parasympaƚheƟc preganglionic Įbres in addiƟon ƚo oƚher ĨuncƟonal groups oĨ 

axons, ƚhe oculomoƚor (CN III), Ĩacial (CN VII), glossopharyngeal (CN IX) and vagus (CN X) nerves. 

Because ƚhe ƚargeƚs oĨ ƚhe parasympaƚheƟc Įbres in cranial nerves III, VII, and IX are in ƚhe Ĩace, we will 

sƚudy ƚhem in deƚail during Uniƚ 2. The ƚargeƚs oĨ ƚhe parasympaƚheƟc Įbres in cranial nerve X are in ƚhe 

ƚhorax and abdomen, so ƚhe parasympaƚheƟc componenƚs oĨ ƚhe vagus nerve will be sƚudied in Uniƚs 3 & 4. 

There is a paƩern ƚo parasympaƚheƟc ouƞlow. Nerves arising Ĩrom ƚhe cenƚral nervous sysƚem (CNS) deliver 

parasympaƚheƟc preganglionic ouƞlow ƚo ƚheir associaƚed ganglia in ƚhe peripheral nervous sysƚem (PNS). 

These ganglia conƚain parasympaƚheƟc posƚganglionic neuronal cell bodies. Some parasympaƚheƟc ganglia, 

called ƚerminal ganglia, are locaƚed close ƚo ƚhe ƚargeƚ Ɵssue. Oƚher parasympaƚheƟc ganglia, called 

inƚramural ganglia, are locaƚed in ƚhe wall oĨ ƚhe ƚargeƚ Ɵssue    . The parasympaƚheƟc ganglia associaƚed 
wiƚh ƚhe oculomoƚor, Ĩacial and glossopharyngeal nerves are ƚerminal ganglia, and so are close ƚo, buƚ 
noƚ in ƚhe ƚargeƚ Ɵssue. This means ƚhaƚ ƚhe posƚganglionic parasympaƚheƟc Įbres ƚhaƚ arise Ĩrom ƚhese 

ganglia musƚ ƚravel wiƚh anoƚher nerve ƚo ƚhe ƚargeƚ Ɵssue. In all cases, ƚhe posƚganglionic axons arising 

Ĩrom ƚhe ƚerminal ganglia associaƚed wiƚh ƚhe oculomoƚor, Ĩacial and glossopharyngeal nerves reach ƚheir 
ƚargeƚs by joining a branch oĨ ƚhe ƚrigeminal nerve.
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4A   The Nerves Sƚudied in Lab 4 10

PREVIOUS NEXT

In Exercise 4.1, you will learn ƚhe anaƚomy oĨ ƚhe skull. This includes ƚhe Ĩoramina oĨ ƚhe skull and ƚhe 
nerves and vessels ƚhaƚ pass ƚhrough each. 
In Exercise 4.2 / 4.4 you will dissecƚ boƚh sides oĨ ƚhe Ĩace oĨ cadaver 1. During ƚhis dissecƟon you will 
encounƚer Ĩacial sƚrucƚures and branches oĨ a number oĨ cranial nerves. You will clearly demonsƚraƚe:
•  ƚhe paroƟd gland and iƚs ducƚ, and learn more abouƚ ƚhe parasympaƚheƟc innervaƟon oĨ ƚhis salivary 

gland, which arises Ĩrom cranial nerve IX, ƚhe glossopharyngeal nerve;
•  one oĨ ƚhe Ĩour muscles oĨ masƟcaƟon and be reminded oĨ iƚs innervaƟon by branches oĨ V3, ƚhe 

mandibular division oĨ ƚhe ƚrigeminal nerve
•  muscles oĨ Ĩacial expression and be reminded oĨ ƚheir innervaƟon by branches oĨ VII, ƚhe Ĩacial nerve;
•  branches oĨ ƚhe Ĩacial nerve, and oĨ ƚhe Ĩacial arƚery and vein;
•  major branches oĨ ƚhe ƚrigeminal nerve, V: ƚhe supraorbiƚal nerve Ĩrom ƚhe ophƚhalmic division, V1, ƚhe 

inĨraorbiƚal nerve Ĩrom ƚhe maxillary division, V2, ƚhe menƚal nerve Ĩrom ƚhe mandibular division, V3.
In Exercise 4.3 you will sƚudy ƚhe inĨraƚemporal Ĩossa using a skull, a model and ƚwo prosecƟons. You will 
clearly demonsƚraƚe:
•  ƚhe borders oĨ ƚhe inĨraƚemporal Ĩossa and pƚerygopalaƟne Ĩossa and ƚhe remaining ƚhree muscles oĨ 

masƟcaƟon, locaƚed in ƚhis region;
•  ƚhe blood vessels oĨ ƚhis region, which are branches oĨ ƚhe exƚernal caroƟd arƚery;
•  nerves in ƚhis region, including branches oĨ ƚhe mandibular division oĨ ƚhe ƚrigeminal nerve and oĨ cranial 

nerves VII, ƚhe Ĩacial nerve and IX ƚhe glossopharyngeal nerve, which deliver parasympaƚheƟcs ƚo ƚhe 
salivary glands and ƚhe mucosa oĨ ƚhe Ňoor oĨ ƚhe mouƚh
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4.1 The Skull

PREVIOUS

RESOURCES

•  a skull

NEXT

Whaƚ you’ll need:
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4.1   ObjecƟves 

NEXTPREVIOUS

When you Įnish ƚhis sƚaƟon, you should be able ƚo 
idenƟĨy and describe ƚhe Ĩollowing:

1. ƚhe bones oĨ ƚhe skull, including iƚs ƚwo subdivisions, 
ƚhe neurocranium (braincase) and ƚhe 
viscerocranium (Ĩacial skeleƚon)

2. ƚhe major Ĩeaƚures and Ĩoramina oĨ ƚhese bones, as 
ouƚlined in ƚhe pages ƚhaƚ Ĩollow

3. ƚhe sƚrucƚures ƚhaƚ pass ƚhrough ƚhese Ĩoramina, as 
ouƚlined in ƚhe pages ƚhaƚ Ĩollow

4. ƚhe arƟculaƟons ƚhaƚ join ƚhese bones

2
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The skull consisƚs oĨ 2 principal divisions; ƚhe neurocranium or 
braincase (A), and ƚhe viscerocranium or Ĩacial skeleƚon (B).

In ƚhe adulƚ skull, ƚhe bones oĨ ƚhe neurocranium arƟculaƚe wiƚh 
each oƚher aƚ suƚures     ; sinuous poinƚs oĨ conƚacƚ where ƚhe 
bones are joined Ɵghƚly ƚo each oƚher by Įbrous Ɵssue, ƚhe 
suƚural ligamenƚs.

NEXT

OBSERVE ƚhe Ĩollowing on ƚhe skull provided :

PREVIOUS

The Ĩronƚal bone (C) is connecƚed via ƚhe coronal 
suƚure (D) ƚo ƚhe parieƚal bones (E). The parieƚal 
bones arƟculaƚe wiƚh each oƚher aƚ ƚhe sagiƩal 
suƚure (F) and posƚeriorly wiƚh ƚhe occipiƚal     bone 
(G) aƚ ƚhe lambdoid     suƚure (H). The poinƚ oĨ 
inƚersecƟon, where ƚhe coronal and sagiƩal suƚures 
meeƚ is called ƚhe bregma     (I), and ƚhaƚ where ƚhe 
sagiƩal and lambdoid suƚures meeƚ, ƚhe lambda (J).

4.1   The Neurocranium, Superior View

T

A

S

K

3

© M. J. Wiley, Ph.D.

The Skull, laƚeral view.
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NEXT

OBSERVE ƚhe Ĩollowing on ƚhe skull 

provided:

PREVIOUS

The occipiƚal bone makes up ƚhe 

posƚerior parƚ oĨ ƚhe neurocranium. 

IdenƟĨy ƚhe exƚernal occipiƚal 

proƚuberance     (EOP) on ƚhe skull 

and locaƚe iƚ by palpaƟon on 

yourselĨ and a parƚner. 

4.1   The Neurocranium, Posƚerior View

T

A

S

K

4
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NEXTPREVIOUS

On ƚhe sides oĨ ƚhe neurocranium 

lie parƚs oĨ ƚhe ƚemporal bone and 

a parƚ oĨ ƚhe sphenoid     bone 

called ƚhe greaƚer wing. Where 

ƚhe greaƚer wing arƟculaƚes wiƚh 

ƚhe adjacenƚ bones oĨ ƚhe 

neurocranium lies a conĮguraƟon 

oĨ suƚures, called ƚhe pƚerion     .

4.1   The Neurocranium, Laƚeral View I

T

A

S

K
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OBSERVE ƚhe Ĩollowing on ƚhe skull provided:
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NEXT

REMOVE ƚhe calvarium     and

PREVIOUS

look Ĩor ƚhe ƚrack oĨ ƚhe middle 

meningeal arƚery on ƚhe bones 

deep ƚo ƚhe pƚerion. 

Now hold ƚhe skull ƚo ƚhe lighƚ 

and conĮrm ƚhaƚ ƚhe skull bones 

are relaƟvely ƚhin in ƚhis region.

4.1   The Pƚeryon and Middle Meningeal Arƚery

T

A

S

K

6

On ƚhe inside oĨ ƚhe neurocranium, a major branch oĨ ƚhe middle meningeal arƚery crosses ƚhe pƚerion, 

Ɵghƚly applied ƚo ƚhe skull bones.

Because ƚhe bone is ƚhin I

N

F

O

aƚ ƚhe pƚeryon, iƚ makes ƚhe skull 

suscepƟble ƚo Ĩracƚure in ƚhis locaƟon 

(ƚhe ƚemple) wiƚh ƚhe poƚenƟal ƚo ƚear 

ƚhe arƚery and ƚrigger a serious 

inƚracranial hemorrhage called an 

epidural hemaƚoma.
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ƚhe broad ƚhin and ŇaƩened 
squamous porƟon and ƚhe 
squamous      suƚure which 
separaƚes iƚ Ĩrom ƚhe parieƚal 
bone; ƚhe ƚympanic      parƚ, wiƚh 
iƚs opening, ƚhe exƚernal audiƚory 
meaƚus     ; ƚhe masƚoid       
process, siƚe oĨ aƩachmenƚ oĨ ƚhe 
sƚernocleidomasƚoid muscle; and 
ƚhe zygomaƟc     process which 
acƚs ƚo buƩress ƚhe Ĩacial skeleƚon 
againsƚ ƚhe neurocranium. Palpaƚe 
boƚh ƚhe zygomaƟc process and 
ƚhe masƚoid process on yourselĨ 
and on a parƚner.

4.1   The Neurocranium, Laƚeral View II

T

A

S

K
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IDENTIFY:

The ƚemporal bone is a complex bone wiƚh several parƚs. For now,
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ƚhe sphenoid bone (A), ƚemporal bones (B) and occipiƚal bone (C). IdenƟĨy ƚhe pƚerygoid 
processes (D) oĨ ƚhe sphenoid bone, each oĨ which is composed oĨ a medial (E) and laƚeral (F) 
pƚerygoid plaƚe. Posƚerior ƚo ƚhe medial pƚerygoid plaƚe, idenƟĨy ƚhe Ĩoramen lacerum     (G). 
Posƚerolaƚeral ƚo ƚhe laƚeral pƚerygoid plaƚe, idenƟĨy ƚhe Ĩoramen ovale     (H) and ƚhe Ĩoramen 
spinosum     (I). Use a pipe cleaner (NOT A PEN!!) ƚo probe ƚhese Ĩoramina and observe ƚheir 
connecƟons wiƚh ƚhe inƚerior oĨ ƚhe neurocranium. ConƟnuing on ƚhe exƚernal surĨace oĨ ƚhe 
skull base, medial ƚo ƚhe Ĩoramen spinosum, idenƟĨy ƚhe opening ƚo ƚhe skeleƚal parƚ oĨ ƚhe 
audiƚory (pharyngoƚympanic or Eusƚacian     ) ƚube (J). In liĨe, much oĨ ƚhe wall oĨ ƚhis ƚube is 
carƟlaginous.

4.1   The Neurocranium, InĨerior View

T

A

S

K
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IDENTIFY:

Turn ƚhe skull over ƚo idenƟĨy ƚhe Ĩeaƚures on ƚhe inĨerior surĨace oĨ ƚhe neurocranium.
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ƚhe enƚrance ƚo ƚhe caroƟd canal (K) posƚerior ƚo ƚhe opening oĨ ƚhe audiƚory ƚube. The 
caroƟd canal runs ƚhrough ƚhe ƚemporal bone. Use a pipe cleaner ƚo probe ƚhe caroƟd 
canal, and compare ƚhe posiƟon oĨ ƚhe enƚrance ƚo ƚhe canal inƚo ƚhe ƚemporal bone 
Ĩrom ƚhe ouƚside oĨ ƚhe neurocranium, wiƚh iƚs exiƚ inside ƚhe neurocranium. You will 
observe ƚhaƚ ƚhe caroƟd canal opens inƚo ƚhe neurocranium over a cenƟmeƚer 
anƚeromedial ƚo iƚs origin. This is ƚruly a “canal”, or ƚunnel, ƚhrough ƚhe ƚemporal bone 
ƚhrough which ƚhe inƚernal caroƟd arƚery ƚravels in order ƚo gain access ƚo ƚhe brain.

4.1   The CaroƟd Canal

T
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S
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IDENTIFY:

ConƟnuing your sƚudy oĨ ƚhe inĨerior surĨace oĨ ƚhe neurocranium,
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see iĨ you can Įnd remnanƚs oĨ ƚhe sƚyloid     processes (L) oĨ ƚhe ƚemporal bones 
posƚerolaƚeral ƚo ƚhe enƚrance oĨ ƚhe caroƟd canals. These long, ƚhin projecƟons oĨ ƚhe 
ƚemporal bone, give aƩachmenƚ ƚo cerƚain muscles and ligamenƚs, buƚ are Ĩrequenƚly broken oī 
Ĩrom ƚhe skulls. Posƚerior ƚo ƚhe sƚyloid processes and medial ƚo ƚhe masƚoid process, 
idenƟĨy ƚhe sƚylomasƚoid Ĩoramen (M), ƚhe siƚe where ƚhe parƚ oĨ ƚhe Ĩacial nerve responsible 
Ĩor innervaƟng ƚhe muscles oĨ Ĩacial expression exiƚs Ĩrom ƚhe skull. Finally, locaƚe ƚhe 
mandibular Ĩossa (N), which arƟculaƚes wiƚh ƚhe head oĨ ƚhe condyloid process oĨ ƚhe 
mandible ƚo Ĩorm ƚhe ƚemporomandibular joinƚ.

4.1   The Sƚyloid Process and Mandibular Ĩossa

T
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S
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NEXT:

ConƟnuing your sƚudy oĨ ƚhe inĨerior surĨace oĨ ƚhe neurocranium,
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On ƚhe inĨerior surĨace oĨ ƚhe occipiƚal bone, idenƟĨy ƚhe Ĩoramen magnum     (O) ƚhrough 

which ƚhe brainsƚem connecƚs wiƚh ƚhe spinal cord. On eiƚher side oĨ ƚhe Ĩoramen magnum, 
idenƟĨy ƚhe occipiƚal condyles     (P), aƚ which ƚhe skull arƟculaƚes wiƚh ƚhe aƚlas (C1 

verƚebra) aƚ ƚhe aƚlanƚo-occipiƚal joinƚs. Nodding movemenƚs oĨ ƚhe head ƚake place aƚ ƚhe 
aƚlanƚo-occipiƚal joinƚs. Locaƚe ƚhe openings oĨ ƚhe jugular      Ĩoramina (Q) beƚween ƚhe 

condyles and ƚhe sƚyloid processes oĨ ƚhe ƚemporal bones. 

4.1   The Occipiƚal Bone, InĨerior View
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NEXT:

ConƟnuing your sƚudy oĨ ƚhe inĨerior surĨace oĨ ƚhe neurocranium,
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4.1   Progress Check 1 12

Since embarking on ƚhis exercise, you have idenƟĮed ƚhe Ĩollowing sƚrucƚures and learned ƚheir 
signiĮcance. In ƚhe case oĨ Ĩoramina, sƚaƚe whaƚ sƚrucƚures pass ƚhrough each.

•  ƚhe Ĩronƚal bone, parieƚal bones, coronal suƚure, sagiƩal suƚure, occipiƚal bone, lambdoid suƚure, bregma, 
lambda, exƚernal occipiƚal proƚuberance, ƚemporal bone, greaƚer wing oĨ sphenoid bone, pƚerion, 
impression leŌ by ƚhe middle meningeal arƚery on ƚhe inƚernal surĨace oĨ ƚhe cranial caviƚy

•  ƚemporal bone: squamous parƚ, squamous suƚure, ƚympanic parƚ, exƚernal audiƚory meaƚus, masƚoid 
process, zygomaƟc process

•  inĨerior surĨace oĨ neurocranium: sphenoid bone, ƚemporal bones, occipiƚal bone, 
•  sphenoid bone: pƚerygoid process, medial and laƚeral pƚerygoid plaƚe, Ĩoramen lacerum, Ĩoramen ovale, 

Ĩoramen spinosum, opening oĨ ƚhe pharyngoƚympanic ƚube
•  ƚemporal bone: ƚhe caroƟd canal, locaƟon oĨ sƚyloid process, sƚylomasƚoid Ĩoramen, mandibular Ĩossa
•  occipiƚal bone: Ĩoramen magnum, occipiƚal condyles, jugular Ĩoramina

This is a good place ƚo pause and assess you learning. Quiz each oƚher ƚhoroughly. IĨ you are saƟsĮed wiƚh 
your abiliƚy ƚo idenƟĨy ƚhese sƚrucƚures and describe ƚheir signiĮcance, move on ƚo ƚhe nexƚ sƚage oĨ ƚhe 
exercise. 
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ƚhaƚ iƚ consisƚs oĨ a horizonƚal parƚ called ƚhe body (A) and 

a verƟcal parƚ called ƚhe ramus     (B). Noƚe ƚhaƚ ƚhese 

meeƚ aƚ ƚhe angle (C) oĨ ƚhe mandible. Observe ƚhaƚ ƚhe 

ramus ends superiorly in ƚhe coronoid     process (D) 

anƚeriorly, which is where ƚhe ƚemporalis muscle aƩaches, 

and ƚhe condyloid     process (E), posƚeriorly. The condyloid 
process consisƚs oĨ ƚhe head (F) and ƚhe neck (G). The head 
arƟculaƚes wiƚh ƚhe mandibular Ĩossa oĨ ƚhe ƚemporal bone aƚ 
ƚhe ƚemporomandibular joinƚ. 

NEXTPREVIOUS

4.1   The Mandible

T
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S
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REMOVE ƚhe mandible and observe

The Ĩacial bones surround and supporƚ ƚhe oral caviƚy, nasal caviƚy, and orbiƚs.
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4.1   Your Mandible
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ON your own mandible,

palpaƚe ƚhe body and ramus oĨ ƚhe mandible and 

ƚhe angle oĨ ƚhe mandible. Noƚe ƚhaƚ ƚhe coronoid 

process cannoƚ be Ĩelƚ compleƚely because iƚ lies 

deep ƚo ƚhe zygomaƟc arch. Nexƚ Ĩeel ƚhe head oĨ 

ƚhe mandible by palpaƟng jusƚ anƚerior ƚo ƚhe 

exƚernal audiƚory meaƚus. ConĮrm iƚs idenƟƚy by 

Ĩeeling ƚhe movemenƚ oĨ ƚhe head aƚ ƚhe 

ƚemporomandibular joinƚ as ƚhe mouƚh is opened 

and closed.

Sensory innervaƟon ƚo ƚhe mandibular region is 
supplied by ƚhe mandibular division oĨ ƚhe 

ƚrigeminal nerve. Iƚ gives rise ƚo ƚhe inĨerior 

alveolar nerves, which supply ƚhe mandibular ƚeeƚh, 
and ƚhe menƚal nerves which supply ƚhe chin and 
lower lip. The course oĨ ƚhese nerves, and ƚheir 
accompanying vessels, ƚhrough ƚhe mandible is 
described nexƚ.
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4.1   The Mandibular Canal
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IDENTIFY ƚhe: 

inĨerior alveolar     process (A) oĨ ƚhe body oĨ ƚhe mandible, which develops 

during inĨancy ƚo hold ƚhe mandibular ƚeeƚh as ƚhey erupƚ. 

On ƚhe inƚernal surĨace oĨ ƚhe ramus, Įnd ƚhe mandibular Ĩoramen (B) This is ƚhe 

enƚrance inƚo ƚhe mandibular canal (C) Ĩor ƚhe inĨerior alveolar nerves, arƚeries and 

veins, which serve ƚhe lower ƚeeƚh. 

The mandibular canal ends aƚ ƚhe menƚal Ĩoramen (D). Here, ƚhe ƚerminal branches oĨ 

ƚhe inĨerior alveolar nerves, arƚeries and veins emerge as ƚhe menƚal nerves, arƚeries 

and veins, which serve ƚhe Ɵssues oĨ ƚhe chin.

Find ƚhe menƚal Ĩoramen and envision ƚhe mandibular canal running ƚhrough ƚhe 

mandible, sƚarƟng Ĩrom ƚhe mandibular Ĩoramen and ending aƚ ƚhe menƚal Ĩoramen.
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4.1   The Maxillary Bones
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IDENTIFY ƚhe

inĨraorbiƚal Ĩoramen (A) ƚhrough which ƚhe 

inĨraorbiƚal branch oĨ ƚhe maxillary division oĨ 

ƚhe ƚrigeminal nerve reaches ƚhe skin oĨ ƚhe 

lower eyelid, upper cheek, and upper lip. Try ƚo 

locaƚe ƚhis Ĩoramen on yourselĨ by palpaƟon. 

On ƚhe inĨerior margin oĨ ƚhe maxillary bone, 

idenƟĨy ƚhe superior alveolar process (B), which  

houses ƚhe upper, or maxillary ƚeeƚh. 

The maxillary division oĨ ƚhe ƚrigeminal nerve also 
gives rise ƚo ƚhe superior alveolar nerves, which 
serve ƚhe upper ƚeeƚh.

You will now conƟnue your sƚudy oĨ ƚhe Ĩacial skeleƚon wiƚh ƚhe maxillary bones.  

Each maxilla conƚribuƚes ƚo ƚhe skeleƚal sƚrucƚure oĨ ƚhe oral, nasal and orbiƚal caviƟes.  

Jusƚ inĨerior ƚo ƚhe orbiƚal margin,
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4.1   The Hard Palaƚe
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IDENTIFY ƚhe

palaƚal processes (A) oĨ ƚhe maxillae, which Ĩorm much oĨ 

ƚhe hard palaƚe. The palaƚe Ĩorms ƚhe rooĨ oĨ ƚhe mouƚh and 
ƚhe Ňoor oĨ ƚhe nasal caviƚy. 

Anƚeriorly, idenƟĨy ƚhe incisive canal (B) beƚween ƚhe 

palaƚal processes oĨ ƚhe maxillae, jusƚ posƚerior ƚo ƚhe 

medial 2 incisors. This is a passageway ƚhrough which vessels 

and branches oĨ ƚhe maxillary division oĨ ƚhe ƚrigeminal 

nerves pass beƚween ƚhe nasal and oral caviƟes. 

Now ƚurn your aƩenƟon ƚo ƚhe inĨerior (oral) surĨace oĨ ƚhe maxillary bones. To Ĩaciliƚaƚe 
ƚhis, remove ƚhe mandible Ĩrom ƚhe skull. Remember ƚo reaƩach iƚ when you are Įnished.

The posƚerior parƚ oĨ ƚhe hard palaƚe is Ĩormed 
by parƚs oĨ ƚhe ƚwo palaƟne bones (C).

IdenƟĨy ƚhe greaƚer (D) and lesser (E) 

palaƟne Ĩoramina in each palaƟne bone 
ƚhrough which blood vessels and branches oĨ 

ƚhe maxillary division oĨ ƚhe ƚrigeminal 

nerve reach ƚhe palaƚe.
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4.1   The PƚerygopalaƟne Fossa
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OBSERVE ƚhaƚ

posƚeriorly, ƚhe maxillary bones (A) make 

conƚacƚ wiƚh ƚhe pƚerygoid processes oĨ ƚhe 

sphenoid bone (B) on each side. The sliƚ-like 

opening beƚween ƚhe 2 bones is called ƚhe 

pƚerygomaxillary Įssure (C). The 
pƚerygomaxillary Įssure leads inƚo a space, 
called ƚhe pƚerygopalaƟne Ĩossa (D). 

Now, look aƚ ƚhe skull Ĩrom iƚs laƚeral aspecƚ.
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4.1   The PƚerygopalaƟne Fossa as a “JuncƟon Box” I 19

The pƚerygopalaƟne Ĩossa in ƚurn makes connecƟons:

ANTERIORLY wiƚh ƚhe orbiƚ ƚhough ƚhe inĨerior orbiƚal Įssure (E), 

MEDIALLY wiƚh ƚhe nose ƚhrough ƚhe sphenopalaƟne Ĩoramen (F), 

INFERIORLY wiƚh ƚhe oral caviƚy ƚhrough ƚhe greaƚer 

and lesser palaƟne canals, and 

POSTERIORLY wiƚh ƚhe cranial caviƚy ƚhrough ƚhe 

Ĩoramen roƚundum (G) and ƚhe pƚerygoid canal (H).

 

These connecƟons will be imporƚanƚ when we sƚudy ƚhe

inĨraƚemporal Ĩossa.

Aƚ ƚhis poinƚ, appreciaƚe ƚhaƚ ƚhis space acƚs as a 

juncƟon box ƚhrough which nerves and vessels can 

ƚravel beƚween ƚhese various spaces, ƚhe cranial caviƚy, nasal 

caviƚy, oral caviƚy and orbiƚ.
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4.1   A Video Tour oĨ ƚhe PƚerygopalaƟne Fossa 20

Iƚ can be diĸculƚ ƚo visualize ƚhe characƚerisƟcs oĨ ƚhe Ĩossa on ƚhe arƟculaƚed skull. A brieĨ video 
ƚour oĨ ƚhe pƚerygopalaƟne Ĩossa by Dr. Roberƚ Acland oĨ ƚhe Universiƚy oĨ Louisville, available on 
You Tube, is an excellenƚ demonsƚraƟon oĨ ƚhe anaƚomy and connecƟons oĨ ƚhis space. You will 
undoubƚedly Įnd iƚ useĨul ƚo your undersƚanding oĨ ƚhe course and connecƟons made by ƚhe 
maxillary nerve and maxillary arƚery. 

Click ƚhe video buƩon below ƚo view ƚhis resource.
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4.1   The Bones Surrounding ƚhe Orbiƚ
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OBSERVE ƚhe

Ĩronƚal process oĨ ƚhe maxillary bone (A) passing superiorly ƚo 

meeƚ ƚhe Ĩronƚal bone (B) and Ĩorming ƚhe medial border oĨ ƚhe 

orbiƚ. Beƚween ƚhe Ĩronƚal processes oĨ ƚhe ƚwo maxillae lie ƚhe 2 

nasal bones (C) conƚribuƟng ƚo ƚhe bridge oĨ ƚhe nose. 

NoƟce ƚhaƚ laƚerally, each maxilla arƟculaƚes wiƚh a zygomaƟc 

bone (D), conƚribuƟng ƚo ƚhe prominence oĨ ƚhe cheek. Observe 

ƚhaƚ ƚhe zygomaƟc bone Ĩorms parƚ oĨ ƚhe Ňoor and laƚeral wall 

oĨ ƚhe orbiƚ and arƟculaƚes wiƚh ƚhe maxilla, Ĩronƚal, and 

ƚemporal bones. 

Observe ƚhaƚ ƚhe ƚemporal process oĨ ƚhe zygomaƟc bone (E) and 

ƚhe zygomaƟc process oĨ ƚhe ƚemporal bone (F) ƚogeƚher make 

up ƚhe zygomaƟc arch. The zygomaƟc arches, on each side oĨ ƚhe 

skull, buƩress ƚhe Ĩacial skeleƚon againsƚ ƚhe neurocranium.

Reƚurn ƚo ƚhe anƚerior view oĨ ƚhe skull and
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4.1   The Sinuses and Air Cells 22

Several oĨ ƚhe bones oĨ ƚhe skull conƚain air-Įlled spaces, which are oŌen called sinuses. AlƚernaƟvely, iĨ 
ƚhey are arranged as a honeycomb oĨ smaller, connecƚed spaces, ƚhey are called air cells. 

Sinuses lighƚen ƚhe skull and ƚhose sinuses ƚhaƚ connecƚ wiƚh ƚhe nasal caviƚy give resonance ƚo ƚhe voice. 
These spaces are lined wiƚh a mucous-producing membrane ƚhaƚ keeps ƚhe lining Ɵssues moisƚ. As ƚhe 
mucus is conƟnuously produced, ƚhere is a need oĨ drainage Ĩor each oĨ ƚhese sinuses. 

The ƚemporal bone conƚains ƚhe masƚoid air cells, which Įll ƚhe masƚoid process. The masƚoid air cells 
open inƚo ƚhe middle ear caviƚy. The middle ear caviƚy opens inƚo ƚhe nasopharynx via ƚhe audiƚory ƚube. 

OTITIS MEDIAI

N

F

O

The swelling ƚhaƚ accompanies inŇammaƟon oĨ ƚhe lining oĨ ƚhe audiƚory ƚube can block iƚ and resulƚ 
in ƚhe accumulaƟon oĨ Ňuid in ƚhe middle ear caviƚy. This is painĨul and can inƚerĨere wiƚh hearing. 
Children who experience repeaƚed inĨecƟons ƚhaƚ aīecƚ ƚhe Ɵssues oĨ ƚhe audiƚory ƚube may have 
ƚubes inserƚed ƚhrough ƚhe eardrum ƚo provide an alƚernaƚe rouƚe oĨ drainage Ĩrom ƚhe middle ear.

The paranasal sinuses are a group oĨ such spaces ƚhaƚ open inƚo ƚhe nasal caviƚy. There are Ĩour paired seƚs 
oĨ paranasal sinuses:

1. The sphenoid sinus is conƚained wiƚhin ƚhe body oĨ ƚhe sphenoid bone, posƚeromedial ƚo ƚhe orbiƚ.
2. The eƚhmoid air cells are a group oĨ small, inƚerconnecƚed spaces wiƚhin ƚhe eƚhmoid bone, medial ƚo 

ƚhe orbiƚ.
3. The maxillary sinus is ƚhe largesƚ, and is conƚained wiƚhin ƚhe maxillary bone, inĨerior ƚo ƚhe orbiƚ.
4. The Ĩronƚal sinus is locaƚed in ƚhe Ĩronƚal bone, superomedial ƚo ƚhe orbiƚ.

The paranasal sinuses will be sƚudied in more deƚail in a laƚer lab exercise on ƚhe anaƚomy oĨ ƚhe nasal 
caviƚy.
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4.1   Progress Check 2 23

Since embarking on ƚhis exercise, in addiƟon ƚo ƚhe conƚenƚ oĨ Progress Check 1, you have idenƟĮed ƚhe 
Ĩollowing sƚrucƚures and learned ƚheir signiĮcance. In ƚhe case oĨ Ĩoramina, be able ƚo sƚaƚe whaƚ sƚrucƚures 
pass ƚhrough each.

•  ƚhe mandible: body, ramus, angle, coronoid process, condyloid process (inc. head and neck), inĨerior 
alveolar process, mandibular Ĩoramen, mandibular canal, menƚal Ĩoramen

•  describe ƚhe disƚribuƟon oĨ ƚhe mandibular division oĨ ƚhe ƚrigeminal nerve, V3, speciĮcally iƚs branches, 
ƚhe inĨerior alveolar and menƚal nerves

•  ƚhe maxilla: inĨerior orbiƚal Ĩoramen, superior alveolar process
•  describe ƚhe disƚribuƟon oĨ ƚhe maxillary division oĨ ƚhe ƚrigeminal nerve, V2, speciĮcally iƚs branches, ƚhe 

superior alveolar and inĨraorbiƚal nerves
•  ƚhe hard palaƚe: palaƚal process oĨ ƚhe maxillae, incisive canal, palaƟne bones, greaƚer and lesser 

palaƟne Ĩoramina
•  pƚerygomaxillary Įssure and pƚerygopalaƟne Ĩossa; ƚhrough whaƚ openings does ƚhe pƚerygopalaƟne 

Ĩossa communicaƚe wiƚh ƚhe i) cranial caviƚy, ii) nasal caviƚy, iii) oral caviƚy and iv) orbiƚ?
•  bony orbiƚ: Ĩronƚal process oĨ maxillary bone, nasal bones, zygoma
•  Which 4 bones conƚain paranasal air sinuses? Whaƚ are ƚhe masƚoid air cells and inƚo whaƚ space do ƚhey 

open?

IĨ you are saƟsĮed wiƚh your abiliƚy ƚo idenƟĨy ƚhese sƚrucƚures and describe ƚheir signiĮcance, call your 
AT over Ĩor conĮrmaƟon and Ĩor permission ƚo move on ƚo ƚhe nexƚ sƚage oĨ ƚhe exercise.
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When you are Įnished ƚhis sƚaƟon, you should be able ƚo 
idenƟĨy and / or describe:

1. ƚhe locaƟon and exƚenƚ oĨ ƚhe paroƟd gland and ƚhe course 
oĨ iƚs ducƚ.

2. ƚhe means by which parasympaƚheƟc innervaƟon is 
delivered ƚo ƚhe paroƟd gland.

3. ƚhe masseƚer and ƚemporalis muscle, boƚh muscles oĨ 
masƟcaƟon, including ƚheir acƟons and nerve supply.

4. ƚhe buccinaƚor muscle and ƚhe orbicularis oris and 
orbicularis oculi, ƚhree oĨ ƚhe many muscles oĨ Ĩacial 
expression, including ƚheir acƟons and nerve supply.

5. ƚhe origin, course and ƚerminaƟon oĨ ƚhe Ĩacial arƚery and 
Ĩacial vein.

6. ƚhe venous paƚh by which inĨecƟon can pass Ĩrom ƚhe 
“danger ƚriangle” oĨ ƚhe Ĩace inƚo ƚhe inƚracranial caviƚy.

7. ƚerminal branches oĨ ƚhe ƚhree subdivisions oĨ ƚhe 
ƚrigeminal nerve, which provide general sensaƟon ƚo ƚhe 
skin oĨ ƚhe Ĩace.
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The muscles oĨ Ĩacial expression exƚend Ĩrom ƚhe Ĩacial skeleƚon ƚo inserƚ inƚo ƚhe dermis oĨ ƚhe skin. 
They acƚ ƚo move ƚhe skin oĨ ƚhe Ĩace and include ƚhe sphincƚer muscles surrounding ƚhe eyes and mouƚh.  
Moƚor conƚrol ƚo ƚhe muscles oĨ Ĩacial expression is provided by ƚhe Ĩacial nerve, CN VII

From Granƚ’s Dissecƚor, © 2013, LWW

 REMOVE ƚhe skin Ĩrom boƚh sides oĨ ƚhe Ĩace, 
T

A

S

K

Work careĨully; ƚhis is noƚ a race! There are six hours budgeƚed Ĩor ƚhis dissecƟon, and all six are required 
ƚo compleƚe iƚ! The Įrsƚ pairs ƚo dissecƚ will noƚ see ƚhe compleƚed dissecƟon unƟl ƚhe end oĨ ƚhe six hours. 
The lasƚ pairs ƚo dissecƚ will presenƚ ƚhe compleƚed dissecƟon ƚo all group members. 

Use a new scalpel blade. The skin oĨ ƚhe Ĩace is 
ƚhin, so ƚake care noƚ ƚo cuƚ ƚoo deeply. Be warned 
ƚhaƚ ƚhe muscles oĨ ƚhe Ĩace are relaƟvely pale in 
colour as compared ƚo muscles you’ve seen ƚo daƚe 
(ƚhe abdominal muscles), and so can be more 
diĸculƚ ƚo disƟnguish Ĩrom surrounding Ĩascia.

using ƚhe incisions suggesƚed by ƚhe diagram below. 

Once ƚhe skin is removed, puƚ your scalpel away. 

You should now be looking aƚ a layer oĨ superĮcial 

Ĩascia.  You will proceed using only blunƚ dissecƟon.



12/2/2019 Lab 4 2019

emodules.med.utoronto.ca/Anatomy/Lab4/story_html5.html 1/1

NEXTPREVIOUS
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You will Įnd ƚhe paroƟd ducƚ abouƚ a Įnger’s breadƚh 
inĨerior ƚo ƚhe zygomaƟc arch, and running roughly 
parallel ƚo iƚ. Iƚ is a liƩle ƚhinner ƚhan a pencil. 

 PALPATE THE ZYGOMATIC ARCH (D). T

A

S

K

Your Įrsƚ ƚask will be ƚo idenƟĨy ƚhe paroƟd ducƚ (A) and branches oĨ ƚhe Ĩacial nerve (B) superĮcial 
ƚo ƚhe masseƚer muscle (C)     .

Clean iƚ by blunƚ dissecƟon, moving your insƚrumenƚs 
parallel ƚo ƚhe ducƚ and adjacenƚ branches oĨ ƚhe Ĩacial 
nerve. This way, you are less likely ƚo sever ƚhem. 

You may encounƚer and clean a Ĩew branches oĨ ƚhe 
Ĩacial nerve as you work, buƚ do noƚ ƚry ƚo compleƚe a 
Ĩull dissecƟon oĨ ƚhe branches oĨ ƚhe Ĩacial nerve. 

An excepƟonal dissecƟon demonsƚraƟng all moƚor 
branches oĨ ƚhe Ĩacial nerve is available in Granƚ’s 
Museum and is parƚ oĨ your Field Trip.
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AGAIN using blunƚ dissecƟon, T

A

S

K

careĨully deĮne ƚhe buccal Ĩaƚ pad and 
ease iƚ Ĩrom iƚs aƩachmenƚs ƚo 
surrounding Ɵssues and sƚrucƚures.

As ƚhe ducƚ oĨ ƚhe paroƟd gland (A) ƚurn medially aƚ ƚhe anƚerior border oĨ ƚhe masseƚer muscle (B), iƚ 
disappears inƚo ƚhe buccal Ĩaƚ pad (C), a collecƟon oĨ Ĩaƚ ƚhaƚ separaƚes ƚhe masseƚer muscle Ĩrom ƚhe 
underlying buccinaƚor muscle (D). The buccal Ĩaƚ pad musƚ be removed in order ƚo see ƚhe buccinaƚor 
muscle, a muscle oĨ Ĩacial expression, and appreciaƚe ƚhaƚ ƚhe paroƟd ducƚ pierces ƚhe buccinaƚor muscle 
ƚo open inƚo ƚhe oral caviƚy adjacenƚ ƚo ƚhe second upper molar.

IĨ you are paƟenƚ, iƚ will come ouƚ in one piece.
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 USING BLUNT DISSECTION, 
T

A

S

K

clean and idenƟĨy ƚhe Ĩacial arƚery and vein 

(A), passing superiorly over ƚhe body oĨ ƚhe 

mandible, jusƚ anƚerior ƚo ƚhe masseƚer 

BeĨore going much Ĩarƚher, ƚhis is a good Ɵme ƚo idenƟĨy ƚhe Ĩacial arƚery and vein (A). These vessels will 
be Ĩound jusƚ anƚerior ƚo ƚhe masseƚer muscle, running parallel ƚo iƚs anƚerior border. The arƚery will be 
anƚerior ƚo ƚhe vein.

muscle. These vessels are quiƚe superĮcial aƚ ƚhis 
poinƚ, so proceed wiƚh cauƟon.

Feel ƚhe pulse oĨ ƚhe Ĩacial arƚery aƚ ƚhis locaƟon 

on yourselĨ and your lab parƚner. 

The Ĩacial arƚery is a branch oĨ ƚhe exƚernal caroƟd 

arƚery (B). Clean and ƚrace ƚhe Ĩacial arƚery 

superiorly ƚo where iƚ ends as ƚhe angular arƚery 

(C) near ƚhe medial canƚhus oĨ ƚhe eye.

The Ĩacial vein lies jusƚ posƚerior ƚo ƚhe Ĩacial arƚery 
where ƚhe vessels cross ƚhe mandible. Iƚ is a 

ƚribuƚary oĨ ƚhe inƚernal jugular vein (D).

When you are done, you will have revealed ƚhe enƟre 
course oĨ ƚhe Ĩacial arƚery and vein over ƚhe 
mandible and Ĩace ƚo ƚhe medial canƚhus oĨ ƚhe eye.
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CONTINUING wiƚh blunƚ dissecƟon, 
T

A

S

K

careĨully remove all remaining Ĩaƚ and Ĩascia 

Ĩrom ƚhe area oĨ ƚhe masseƚer and ƚhe Ĩacial 

arƚery and vein, ƚhus revealing ƚhe buccinaƚor 

muscle (A).

The buccinaƚor muscle is a muscle oĨ Ĩacial expression, 
and ĨuncƟons ƚo hold ƚhe cheek againsƚ ƚhe ƚeeƚh when 
chewing. This keeps Ĩood beƚween ƚhe occlusal surĨaces 

oĨ ƚhe ƚeeƚh during masƟcaƟon. 

All muscles oĨ Ĩacial expression (and a Ĩew oƚhers!) 
are innervaƚed by ƚhe Ĩacial nerve, CN VII.  

Observe ƚhaƚ ƚhe paroƟd ducƚ (B) ƚurns medially aƚ 

ƚhe anƚerior border oĨ ƚhe masseƚer muscle (C) ƚo 

peneƚraƚe ƚhe buccinaƚor muscle. 

The paroƟd ducƚ peneƚraƚes ƚhe buccinaƚor muscle 

ƚo open inƚo ƚhe oral caviƚy on ƚhe inside oĨ ƚhe 

cheek opposiƚe ƚo ƚhe upper second molar ƚooƚh.
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USING blunƚ dissecƟon, T

A

S

K

Ĩollow ƚhe ducƚ oĨ ƚhe paroƟd gland 
posƚeriorly, unƟl you Įnd ƚhe anƚerior 
border oĨ ƚhe paroƟd gland iƚselĨ. 

You can use ƚhe paroƟd ducƚ (A) ƚo guide you ƚo ƚhe paroƟd gland.

Iƚ exƚends Ĩrom ƚhe zygomaƟc arch ƚo ƚhe angle oĨ ƚhe 
mandible and overlaps boƚh ƚhe masseƚer muscle and 
ƚhe ramus oĨ ƚhe mandible. Iƚ is enclosed in a dense 
connecƟve Ɵssue capsule.

You will need ƚo use small scissors and ƚhe “closed-
open” ƚechnique ƚo geƚ ƚhrough ƚhis ƚough capsule. 

Clean ƚhe superĮcial surĨace oĨ ƚhe paroƟd gland, 
and explore iƚs exƚenƚ, buƚ leave iƚ inƚacƚ, Ĩor now.

The deƚails oĨ ƚhe parasympaƚheƟc innervaƟon oĨ ƚhe 
paroƟd gland are explained on ƚhe nexƚ slide.
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This graphic describes ƚhe parasympaƚheƟc innervaƟon oĨ ƚhe paroƟd gland (A). For ƚhis salivary gland, 
ƚhe preganglionic parasympaƚheƟc Įbres originaƚe in ƚhe glossopharyngeal nerve, CN IX (B). Following a 
synapse in ƚhe oƟc ganglion (C), ƚhe parasympaƚheƟc posƚganglionic Įbres join ƚhe auriculoƚemporal nerve 
(D), a cuƚaneous branch oĨ V3, ƚo ƚravel ƚo ƚhe paroƟd gland (A).
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The “Danger Triangle” oĨ ƚhe FaceI

N

F

O

Tribuƚaries oĨ ƚhe Ĩacial vein drain blood Ĩrom ƚhe 
so-called “danger ƚriangle” oĨ ƚhe Ĩace. These 
ƚribuƚaries anasƚomose wiƚh veins ƚhaƚ drain 
ƚhrough ƚhe orbiƚs (A) and inƚo ƚhe cavernous 
sinuses (B) in ƚhe cranial caviƚy. Iƚ is possible, 
ƚhereĨore, ƚhaƚ inĨecƟons in ƚhis area can spread 
inƚracranially via venous drainage.

hƩps://commons.wikimedia.org/wiki/File%3ADanger_ƚriangle_oĨ_ƚhe_Ĩace_diagram.jpg
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Įbres oĨ ƚhe orbicularis oris encircling ƚhe mouƚh (A). 

CareĨully remove any remaining skin around ƚhe eyelids 

 CLEAN AND IDENTIFY ƚhe
T

A

S

K

Paralysis oĨ ƚhe Muscles oĨ Facial ExpressionI

N

F

O

Paralysis oĨ ƚhese muscles will lead ƚo abnormal Ĩacial expression, drooling, and inabiliƚy ƚo 
close ƚhe eye. Inabiliƚy ƚo close ƚhe eye can make iƚ suscepƟble ƚo injury, and iĨ iƚ cannoƚ be 
closed properly, ƚhe conjuncƟva can dry ouƚ and ulceraƚe.

and idenƟĨy ƚhe Įbres oĨ ƚhe orbicularis oculi (B). Be warned: 
ƚhe skin oĨ ƚhe eyelids is ƚhe ƚhinnesƚ in ƚhe body.

Orbicularis oris purses ƚhe lips and orbicularis oculi closes ƚhe 

eyelids. Boƚh belong ƚo ƚhe group oĨ muscles known as ƚhe 
muscles oĨ Ĩacial expression, which are innervaƚed by ƚhe Ĩacial 

nerve, CN VII. 

You have already idenƟĮed one oƚher muscle oĨ Ĩacial 
expression, ƚhe buccinaƚor. Also included in ƚhis group are a 
large number oĨ small muscles ƚhaƚ arise Ĩrom ƚhe bones oĨ ƚhe 
Ĩacial skeleƚon and aƩach ƚo ƚhe skin. They are imporƚanƚ Ĩor ƚhe 
movemenƚs oĨ ƚhe Ĩacial skin necessary Ĩor proper speech, and 
ƚo creaƚe Ĩacial expressions. Do noƚ learn ƚhe deƚails oĨ ƚhese 
remaining muscles.
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The Ĩacial nerve (A) exiƚs ƚhe skull ƚhrough ƚhe sƚylomasƚoid 

Ĩoramen and enƚers ƚhe paroƟd gland (B). The sƚylomasƚoid 
Ĩoramen, as iƚs name suggesƚs, lies beƚween ƚhe sƚyloid process 

(C) and ƚhe masƚoid process (D). Wiƚhin ƚhe paroƟd gland ƚhe 
Ĩacial nerve Ĩorms ƚhe paroƟd plexus (E), which gives rise ƚo ƚhe 
many branches innervaƟng ƚhe muscles oĨ Ĩacial expression. 

 IDENTIFY one oĨ ƚhe branches
T

A

S

K

oĨ ƚhe Ĩacial nerve leaving ƚhe anƚerior edge oĨ 

ƚhe paroƟd gland. A branch running parallel and 
adjacenƚ ƚo ƚhe paroƟd ducƚ (F) is a good choice. 

CareĨully, ƚrace iƚ back inƚo ƚhe paroƟd gland using ƚhe 

closed-open scissor ƚechnique and removing ƚhe gland 

piecemeal, as necessary. 

You will discover ƚhaƚ paroƟd plexus converges wiƚhin ƚhe 

gland ƚo Ĩorm ƚhe main ƚrunk oĨ ƚhe nerve. Follow iƚ as iƚ 

passes superĮcial ƚo ƚhe exƚernal caroƟd arƚery (G) and ƚhe 

reƚromandibular vein (H). Trace ƚhe main ƚrunk back ƚoward 

ƚhe sƚylomasƚoid Ĩoramen, medial ƚo ƚhe masƚoid process. 

You will noƚ be able ƚo ƚrace ƚhe Ĩacial nerve all ƚhe way ƚo ƚhe 
sƚylomasƚoid Ĩoramen, buƚ do Įnd iƚs main ƚrunk and 

demonsƚraƚe iƚs relaƟonship ƚo G and H, as described.
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Recall ƚhaƚ general sensaƟon Ĩrom ƚhe Ĩace is 

carried by ƚhe ƚhree divisions oĨ ƚhe ƚrigeminal 
nerve, CN V. These are ƚhe ophƚhalmic, ƚhe 

maxillary and ƚhe mandibular divisions, also 

know as V1, V2 and V3, respecƟvely. 

Once again, examine ƚhe accompanying diagram 

as you read ƚhe Ĩollowing:

Branches oĨ ƚhe ophƚhalmic division, V1, 

(green) supply general sensory Įbres ƚo ƚhe 

Ĩorehead, ƚhe upper eyelid, ƚhe conƚenƚs oĨ ƚhe 

orbiƚ and ƚhe Ɵp oĨ ƚhe nose, including porƟons 

oĨ ƚhe nasal sepƚum.

Branches oĨ ƚhe maxillary division, V2,  (orange) 

supply sensory Įbres ƚo ƚhe skin oĨ ƚhe lower 

eyelid, ƚhe side oĨ ƚhe nose, boƚh exƚernally and 

inƚernally, ƚhe upper cheek, ƚhe ƚemple, ƚhe 

maxillary ƚeeƚh, palaƚe, and ƚhe upper lip. 

Branches oĨ ƚhe mandibular division, V3, (blue) 

supply sensory Įbres ƚo ƚhe skin anƚerior ƚo ƚhe 

ear, over ƚhe lower cheek, jaw, mandibular 

ƚeeƚh, ƚhe Ňoor oĨ ƚhe mouƚh, ƚhe lower lip and 

chin.
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 USING blunƚ dissecƟon,T

A

S

K

deĮne ƚhe superior border oĨ ƚhe orbicularis 
oculi. ReŇecƚ ƚhe muscle inĨeriorly ƚo expose 

The supraorbiƚal nerve is a branch oĨ ƚhe ophƚhalmic 
division oĨ ƚhe ƚrigeminal nerve (V1). Iƚ accesses ƚhe 
Ĩace via ƚhe supraorbiƚal Ĩoramen / noƚch, jusƚ superior 
ƚo ƚhe margin oĨ ƚhe orbiƚ. 

Iƚ, along wiƚh ƚhe supraƚrochlear branch oĨ V1, 
innervaƚes ƚhe skin oĨ ƚhe upper eyelid and ƚhaƚ oĨ ƚhe 
Ĩorehead up ƚo ƚhe verƚex oĨ ƚhe scalp     .

You will nexƚ reveal ƚhe supraorbiƚal nerve deep ƚo ƚhe 
orbicularis oculi.

ƚhe supraorbiƚal nerve emerging Ĩrom ƚhe 
supraorbiƚal Ĩoramen / noƚch. Iƚ may help ƚo use 
your Įnger ƚo Įnd ƚhe Ĩoramen / noƚch by Ĩeel.
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USING blunƚ dissecƟon,T

A

S

K

deĮne ƚhe borders oĨ ƚhe levaƚor labii superioris 
muscle     . Slip closed scissors deep ƚo iƚ, genƚly 

The inĨraorbiƚal nerve is a branch oĨ ƚhe maxillary 
division oĨ ƚhe ƚrigeminal nerve (V2). Iƚ accesses 
ƚhe Ĩace via ƚhe inĨraorbiƚal Ĩoramen ƚo innervaƚe 
ƚhe skin oĨ ƚhe lower eyelid, ƚhe side oĨ ƚhe nose, 
ƚhe upper cheek and upper lip     . 

The inĨraorbiƚal Ĩoramen is locaƚed inĨerior ƚo ƚhe 
orbicularis oculi, deep ƚo a muscle oĨ Ĩacial 
expression called ƚhe levaƚor labii superioris.

liŌing ƚhe muscle away Ĩrom ƚhe underlying maxillary bone. 
Transecƚ ƚhe muscle where iƚ meeƚs ƚhe orbicularis oculi, 
and reŇecƚ iƚ downward ƚo expose ƚhe inĨraorbiƚal nerve.

You will nexƚ reveal ƚhe inĨraorbiƚal nerve using ƚhe 
levaƚor labii superioris muscle as a landmark.
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4.2 / 4.4   The Menƚal Nerve
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 USING blunƚ dissecƟon,T

A

S

K

deĮne ƚhe borders oĨ ƚhe depressor anguli 
oris     . Slip closed scissors deep ƚo iƚ, genƚly 
liŌing ƚhe muscle away Ĩrom ƚhe underlying 

The menƚal nerve is a branch oĨ ƚhe mandibular division oĨ ƚhe ƚrigeminal nerve (V3). Iƚ accesses ƚhe Ĩace 
via ƚhe menƚal Ĩoramen ƚo innervaƚe ƚhe skin oĨ ƚhe chin and lower lip     . 

Iƚ arrives aƚ ƚhe menƚal Ĩoramen aŌer having ƚraveled ƚhrough ƚhe mandible wiƚhin ƚhe mandibular canal. 
There, iƚ was known as ƚhe inĨerior alveolar nerve, and provided sensaƟon ƚo ƚhe mandibular ƚeeƚh.

The menƚal Ĩoramen is locaƚed inĨerior ƚo ƚhe orbicularis oris, deep ƚo a muscle oĨ Ĩacial expression called 
ƚhe depressor anguli oris.

You will nexƚ reveal ƚhe menƚal nerve using 
ƚhe depressor anguli oris muscle as a landmark.

mandible. Transecƚ ƚhe muscle superiorly, and reŇecƚ 
iƚ downward ƚo expose ƚhe menƚal nerve.
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4.2 / 4.4   Progress Check 17

Since embarking on ƚhis exercise, you have idenƟĮed ƚhe Ĩollowing sƚrucƚures and / or learned ƚheir 
signiĮcance. In ƚhe case oĨ Ĩoramina, sƚaƚe whaƚ passes ƚhrough each. In ƚhe case oĨ muscles, sƚaƚe ƚheir 
acƟon and innervaƟon. In ƚhe case oĨ nerves and arƚeries, describe ƚheir disƚribuƟon.

•  paroƟd ducƚ, branches oĨ ƚhe Ĩacial nerve, masseƚer muscle, buccal Ĩaƚ pad, buccinaƚor muscle; where 
does ƚhe paroƟd ducƚ open inƚo ƚhe oral caviƚy?

•  Ĩacial arƚery and vein; Ĩrom whaƚ vessels does each arise? inƚo whaƚ vessels does each drain?
•  paroƟd gland; describe iƚs parasympaƚheƟc innervaƟon by ƚhe branches oĨ ƚhe glossopharyngeal and 

mandibular nerves
•  whaƚ is ƚhe “danger ƚriangle” oĨ ƚhe Ĩace?
•  orbicularis oris and orbicularis oculi 
•  Ĩacial nerve, exƚernal caroƟd arƚery and reƚromandibular vein
•  describe ƚhe disƚribuƟon oĨ ƚhe ƚhree branches oĨ ƚhe ƚrigeminal nerve, and speciĮcally ƚhe supraorbiƚal, 

supraƚrochlear, inĨraorbiƚal and menƚal nerves

IĨ you are saƟsĮed wiƚh your abiliƚy ƚo idenƟĨy ƚhese sƚrucƚures and describe ƚheir signiĮcance, call your 
TA over Ĩor conĮrmaƟon and Ĩor permission ƚo move on ƚo ƚhe nexƚ sƚage oĨ ƚhe exercise.
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4.3 The InĨraƚemporal Fossa

PREVIOUS

SPECIMENS

•  skull

•  superĮcial prosecƟon oĨ ƚhe inĨraƚemporal Ĩossa

•  deep prosecƟon oĨ ƚhe inĨraƚemporal Ĩossa

NEXT

Whaƚ you’ll need:
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4.3   ObjecƟves 
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When you Įnished ƚhis exercise, you should be able ƚo 
idenƟĨy and / or describe:

1. ƚhe borders oĨ ƚhe inĨraƚemporal Ĩossa

2. ƚhe borders oĨ ƚhe pƚerygopalaƟne Ĩossa

3. ƚhe medial and laƚeral pƚerygoid muscles, ƚheir 
acƟons and nerve supply

4. ƚhe blood vessels oĨ ƚhe inĨraƚemporal Ĩossa

5. ƚhe branches oĨ ƚhe mandibular division oĨ ƚhe 
ƚrigeminal nerve associaƚed wiƚh ƚhe inĨraƚemporal 
Ĩossa

6. ƚhe role oĨ ƚhe chorda ƚympani and lingual nerves 
in delivering ƚasƚe Įbres ƚo ƚhe anƚerior 2/3 oĨ ƚhe 
ƚongue and parasympaƚheƟc Įbres ƚo ƚhe salivary 
glands in ƚhe Ňoor oĨ ƚhe mouƚh

7. ƚhe role oĨ ƚhe glossopharyngeal and 
auriculoƚemporal nerves in delivering 
parasympaƚheƟc Įbres ƚo ƚhe paroƟd gland
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4.3   The Borders oĨ ƚhe InĨraƚemporal Fossa 3

ƚhe borders oĨ ƚhe inĨraƚemporal Ĩossa. 
These are:

•  laƚerally: ƚhe ramus oĨ ƚhe mandible (A)

•  medially: ƚhe laƚeral plaƚe oĨ ƚhe pƚerygoid process (B) 

•  superiorly: ƚhe inĨerior surĨace oĨ ƚhe neurocranium (C) 

•  anƚeriorly: ƚhe posƚerior surĨace oĨ ƚhe maxillary bone (D)

IdenƟĨy ƚhe Ĩoramen ovale (E) and ƚhe Ĩoramen spinosum 
(F) which connecƚ ƚhe braincase wiƚh ƚhe inĨraƚemporal 
Ĩossa. 

IdenƟĨy ƚhe mandibular Ĩoramen (I), which opens inƚo ƚhe 
inƚerior oĨ ƚhe ramus oĨ ƚhe mandible Ĩrom ƚhe 
inĨraƚemporal Ĩossa.
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44.3   The PƚerygopalaƟne Fossa
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OBSERVE THAT
posƚeriorly, ƚhe maxillary bone (A) makes 
conƚacƚ wiƚh ƚhe pƚerygoid process oĨ ƚhe 
sphenoid bone (B). The sliƚ-like opening 

Now, look aƚ ƚhe skull Ĩrom iƚs laƚeral aspecƚ.

beƚween ƚhe 2 bones is called ƚhe pƚerygomaxillary 
Įssure (C). The pƚerygomaxillary Įssure leads inƚo a 
space, called ƚhe pƚerygopalaƟne Ĩossa (D). 
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UNWRAP ƚhe prosecƟon oĨ ƚhe

4.3   The SuperĮcial InĨraƚemporal Fossa
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5

SUPERFICIAL inĨraƚemporal Ĩossa. To orienƚ yourselĨ 
ƚo ƚhe specimen, sƚarƚ by idenƟĨying ƚhe cuƚ ends oĨ 
ƚhe zygomaƟc arch (A), ƚhe remaining parƚs oĨ 

To prepare ƚhe prosecƟons oĨ ƚhe inĨraƚemporal Ĩossa, 
ƚhe zygomaƟc arch and masseƚer muscle have been 
removed. In addiƟon, ƚhe upper porƟon oĨ ƚhe ramus oĨ 
ƚhe mandible ƚogeƚher wiƚh ƚhe lower Įbres oĨ ƚhe 
ƚemporalis muscle have been removed, leaving behind 
ƚhe neck and head oĨ ƚhe mandible.  

Granƚ’s Aƚlas, 13e, © 2013, LWW

ƚhe neck and ramus (B) oĨ ƚhe mandible and ƚhe cuƚ edge 
oĨ ƚhe ƚemporalis major muscle (C).

IdenƟĨy ƚhe buccinaƚor muscle (D), a muscle oĨ Ĩacial 
expression.

PREVIOUS
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4.3   The Medial and Laƚeral Pƚerygoid Muscles 6

The medial and laƚeral pƚerygoid muscles belong ƚo a group oĨ Ĩour muscles called 
ƚhe muscles oĨ masƟcaƟon, along wiƚh ƚhe masseƚer     and ƚemporalis muscles. 

You’ll recall Ĩrom ƚhe prelab SLM ƚhaƚ ƚhe muscles oĨ masƟcaƟon are innervaƚed 

by moƚor branches oĨ ƚhe mandibular division oĨ ƚhe ƚrigeminal nerve, V3.

The medial and laƚeral pƚerygoid muscles are locaƚed in ƚhe inĨraƚemporal Ĩossa. 
They boƚh originaƚe Ĩrom ƚhe laƚeral pƚerygoid plaƚe.

ON ƚhe bony skull,
T

A

S

K

noƟce ƚhaƚ ƚhe laƚeral pƚerygoid plaƚe (A) has 

a medial surĨace (B) and a laƚeral surĨace (C). 

These are ƚhe poinƚs oĨ origin oĨ ƚhe medial and 

laƚeral pƚerygoid muscles, respecƟvely, and iƚ’s on 

ƚhis basis ƚhaƚ ƚhey are named. 

PREVIOUS
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PALPATE, on yourselĨ,

4.3   The Laƚeral Pƚerygoid Muscle

T
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7

ƚhe head oĨ your mandible in ƚhe 
ƚemporomandibular joinƚ, jusƚ 
anƚerior ƚo ƚhe exƚernal audiƚory 

IDENTIFY ƚhe laƚeral pƚerygoid muscle (A)T

A

S

K

passing horizonƚally Ĩrom ƚhe laƚeral surĨace oĨ ƚhe 
laƚeral pƚerygoid plaƚe ƚo ƚhe neck oĨ ƚhe mandible. 
Parƚ oĨ iƚs aƩachmenƚ is also inƚo a ĮbrocarƟlaginous 

disc ƚhaƚ lies wiƚhin ƚhe caviƚy oĨ ƚhe ƚemporomandibular 
joinƚ. The laƚeral pƚerygoid muscle helps ƚo pull ƚhe 
neck oĨ ƚhe mandible anƚeriorly when ƚhe mouƚh 
opens. This movemenƚ is called proƚrusion or 
proƚracƟon oĨ ƚhe jaw.

meaƚus and conĮrm how iƚ slides anƚeriorly 
as you open your mouƚh. 

PREVIOUS



12/2/2019 Lab 4 2019

emodules.med.utoronto.ca/Anatomy/Lab4/story_html5.html 1/1

NEXT

4.3   The Medial Pƚerygoid Muscle 8

IDENTIFY ƚhe medial pƚerygoid muscle (A)T

A

S

K

arising Ĩrom ƚhe medial surĨace oĨ ƚhe laƚeral 
pƚerygoid plaƚe and posƚerior surĨace oĨ ƚhe 

maxilla. Follow iƚs Įbres inĨeriorly and posƚeriorly 
ƚo ƚheir aƩachmenƚ ƚo ƚhe medial surĨace oĨ ƚhe 
mandible near ƚhe angle. 
The medial pƚerygoid muscles on boƚh sides acƚ 

ƚogeƚher in elevaƟon and proƚrusion / proƚracƟon 
oĨ ƚhe mandible. 

One medial pƚerygoid acƟng alone will play a role 

in helping ƚo roƚaƚe ƚhe mandible ƚo ƚhe opposiƚe 
side, Ĩor example when grinding your ƚeeƚh.

PREVIOUS
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4.3   The Maxillary Arƚery and iƚs Branches 9

IDENTIFY ƚhe exƚernal caroƟd arƚery (A)
T

A

S

K

The inĨerior alveolar arƚery passes ƚhrough ƚhe mandible supplying branches ƚo ƚhe mandibular ƚeeƚh. Iƚ 
ends by emerging Ĩrom ƚhe menƚal Ĩoramen as ƚhe menƚal arƚery (F) ƚo supply ƚhe Ɵssues oĨ ƚhe chin.

posƚerior ƚo ƚhe inĨraƚemporal Ĩossa, and ƚrace iƚ ƚo 

where iƚ ends by dividing inƚo ƚhe maxillary arƚery (B) 

and superĮcial ƚemporal arƚery (C). The superĮcial ƚemporal 
arƚery crosses ƚhe zygomaƟc process oĨ ƚhe ƚemporal bone 
jusƚ anƚerior ƚo ƚhe exƚernal audiƚory meaƚus. 

Palpaƚe ƚhe pulse oĨ ƚhe superĮcial ƚemporal arƚery on 

yourselĨ and a lab parƚner (buƚ ƚake your glove oī Įrsƚ). 

On ƚhe prosecƟon, iĨ possible (no dissecƟng!) ƚrace ƚhe 

maxillary arƚery anƚeriorly inƚo ƚhe inĨraƚemporal Ĩossa, as 

iƚ makes iƚs way ƚoward ƚhe pƚerygomaxillary Įssure (D). 
Parƚ oĨ iƚs course in ƚhis parƟcular prosecƟon may be 
obscured by ƚhe pƚerygoid muscles buƚ iƚ will be seen in iƚs 
enƟreƚy in ƚhe specimen oĨ ƚhe deep inĨraƚemporal Ĩossa. 

In ƚhe presenƚ specimen, however, idenƟĨy ƚhe inĨerior 

alveolar branch oĨ ƚhe maxillary arƚery (E) enƚering ƚhe 

mandibular canal in ƚhe ramus oĨ ƚhe mandible. In an 
inƚacƚ specimen, ƚhe acƚual poinƚ oĨ enƚry inƚo ƚhe mandibular 
canal is ƚhe mandibular Ĩoramen. 

PREVIOUS
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4.3   The InĨerior Alveolar and Lingual Nerves 10

IDENTIFY on ƚhe prosecƟon, accompanying T

A

S

K

ƚhe inĨerior alveolar arƚery inƚo ƚhe mandibular 
canal, ƚhe inĨerior alveolar nerve (A), a branch oĨ 
ƚhe mandibular division oĨ ƚhe ƚrigeminal nerve. 

The inĨerior alveolar nerve accompanies ƚhe inĨerior 
alveolar arƚery ƚhrough ƚhe mandible, supplying branches 
ƚo ƚhe ƚeeƚh. Iƚ ends as ƚhe menƚal nerve (B), supplying 
sensory Įbres ƚo ƚhe Ɵssues oĨ ƚhe chin.

Anƚerior ƚo ƚhe inĨerior alveolar nerve in ƚhe 
inĨraƚemporal Ĩossa idenƟĨy ƚhe lingual nerve (C), 
anoƚher branch oĨ ƚhe mandibular division oĨ ƚhe 
ƚrigeminal nerve. 

The lingual nerve supplies sensory Įbres ƚo ƚhe Ňoor oĨ 
ƚhe mouƚh and ƚhe anƚerior 2/3 oĨ ƚhe ƚongue.

PREVIOUS
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4.3   The Deep InĨraƚemporal Fossa 11

In ƚhe specimen oĨ ƚhe deep inĨraƚemporal Ĩossa, 
ƚhe laƚeral pƚerygoid muscle has been removed in 
order ƚo beƩer demonsƚraƚe ƚhe nerves and vessels 
ƚhaƚ ƚravel ƚhough ƚhe inĨraƚemporal Ĩossa.

You can sƟll see ƚhe buccinaƚor muscle.

Granƚ’s Aƚlas, 13e, © 2013, LWW

UNWRAP ƚhe prosecƟon oĨ ƚheT

A

S

K

deep inĨraƚemporal Ĩossa. Keep ƚhe prosecƟon 
oĨ ƚhe superĮcial inĨraƚemporal Ĩossa moisƚ 
and covered, buƚ handy Ĩor comparison as 
needed, while you sƚudy ƚhe prosecƟon oĨ ƚhe 
deep inĨraƚemporal Ĩossa.

PREVIOUS
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4.3   The Mandibular Nerve in ƚhe InĨraƚemporal Fossa 12

IDENTIFY in ƚhis prosecƟon,T

A

S

K

ƚhe inĨerior alveolar nerve (A) and ƚrace iƚ 
superiorly ƚo where iƚ arises as a branch oĨ 
ƚhe mandibular division oĨ ƚhe ƚrigeminal 

nerve (B), jusƚ as V3 passes ƚhrough ƚhe Ĩoramen 
ovale (C) ƚo enƚer inƚo ƚhe inĨraƚemporal Ĩossa.

As iƚ passes ƚhrough ƚhe Ĩoramen ovale, ƚhe 
mandibular nerve divides inƚo a number oĨ moƚor 
and sensory branches. The moƚor branches supply 
each oĨ ƚhe Ĩour muscles oĨ masƟcaƟon     , and 
Ĩour oƚher muscles     . Do noƚ aƩempƚ ƚo idenƟĨy 
ƚhese branches, buƚ do know ƚhe moƚor ĨuncƟon 
oĨ ƚhis nerve. 

PREVIOUS
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4.3   The Auriculoƚemporal and Lingual Nerves are Branches oĨ V3 13

IDENTIFY,T

A

S

K

passing posƚeriorly Ĩrom ƚhe Ĩoramen ovale, 
ƚhe auriculoƚemporal branch oĨ V3 (A).

This branch supplies sensory Įbres ƚo parƚs oĨ ƚhe 
auricle     , exƚernal audiƚory meaƚus, and exƚernal 
surĨace oĨ ƚhe ƚympanic membrane     .

Leaving ƚhe Ĩoramen ovale and lying anƚerior ƚo 
ƚhe inĨerior alveolar nerve, idenƟĨy ƚhe lingual 
nerve (B), also a branch oĨ V3. Trace iƚ inĨeriorly 
ƚoward ƚhe Ňoor oĨ ƚhe mouƚh. You idenƟĮed ƚhe 
lingual nerve in ƚhe superĮcial dissecƟon oĨ ƚhe 
inĨraƚemporal Ĩossa. 

The lingual nerve is sensory Ĩor ƚhe general senses 
oĨ pain, ƚouch, pressure, and ƚemperaƚure in ƚhe 
anƚerior 2/3 oĨ ƚhe ƚongue.

PREVIOUS
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4.3   The Chorda Tympani Carries PSy PreG Fibres 14

IDENTIFY ƚhe chorda ƚympani (A) joining ƚhe lingual nerve (B). T

A

S

K

The chorda ƚympani is a branch oĨ ƚhe Ĩacial nerve, CN VII. Iƚ carries parasympaƚheƟc preganglionic 
Įbres. Once ƚhe chorda ƚympani uniƚes wiƚh ƚhe lingual nerve, ƚhe lingual nerve carries ƚhese

Noƚe ƚhaƚ ƚhis Įƚs ƚhe paƩern described in ƚhe prelab SLM on 

slide 4A 9     ; ƚhe parasympaƚheƟc preganglionic Įbres Ĩrom 
CN VII are disƚribuƚed ƚo ƚheir ƚargeƚ Ɵssue by branches oĨ 
ƚhe ƚrigeminal nerve, in ƚhis case ƚhe lingual nerve. 

Undersƚand ƚhis paƩern; iƚ helps you ƚo remember ƚhe 
paƚhs oĨ parasympaƚheƟc ouƞlow, regardless oĨ which 
cranial nerve iƚ originaƚes Ĩrom, III, VII or IX.

The chorda ƚympani branches Ĩrom ƚhe Ĩacial nerve during iƚs 

course ƚhrough ƚhe ƚemporal bone and iƚ leaves ƚhe skull 

ƚhrough a Ɵny opening jusƚ posƚerior ƚo ƚhe mandibular Ĩossa.

parasympaƚheƟc preganglionic Įbres ƚo ƚhe Ňoor oĨ ƚhe mouƚh. There ƚhey enƚer ƚhe submandibular 
ganglion (C), where ƚhey synapse onƚo posƚganglionic parasympaƚheƟc neurons. The posƚganglionic 
parasympaƚheƟc Įbres are secreƚomoƚor ƚo ƚhe submandibular (D) and sublingual (E) salivary glands, 
and ƚhe mucosa oĨ ƚhe Ňoor oĨ ƚhe mouƚh, including ƚhe ƚongue. 

PREVIOUS
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4.3   The Chorda Tympani Carries Tasƚe Fibres 15

In addiƟon ƚo parasympaƚheƟc preganglionic 
Įbres, ƚhe chorda ƚympani (A) also carries 
special sensory Įbres Ĩor ƚasƚe ƚo ƚhe anƚerior 
2/3 oĨ ƚhe ƚongue. 

Like ƚhe parasympaƚheƟc preganglionic Įbres, ƚhe 
ƚasƚe Įbres in ƚhe chorda ƚympani join ƚhe lingual 
nerve (B) ƚo enƚer ƚhe Ňoor oĨ ƚhe mouƚh. There 
ƚhey disƚribuƚed ƚo ƚhe anƚerior 2/3 oĨ ƚhe ƚongue. 

Noƚe ƚhaƚ ƚhe ƚasƚe Įbres Ĩrom VII are disƚribuƚed 
ƚo ƚheir ƚargeƚ Ɵssues by ƚhe same branch oĨ ƚhe 
ƚrigeminal nerve, ƚhe lingual nerve, as are ƚhe 
parasympaƚheƟc Įbres.

PREVIOUS
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4.3   The PSy InnervaƟon oĨ ƚhe ParoƟd Gland Comes Ĩrom CN IX 16

This graphic also describes ƚhe parasympaƚheƟc innervaƟon oĨ ƚhe 
paroƟd gland (A). For ƚhis salivary gland, ƚhe preganglionic parasympaƚheƟc Įbres originaƚe in ƚhe 
glossopharyngeal nerve, CN IX (B). Following a synapse in ƚhe oƟc ganglion (C), ƚhe parasympaƚheƟc 
posƚganglionic Įbres join ƚhe auriculoƚemporal nerve (D), a branch oĨ ƚhe mandibular division oĨ ƚhe 
ƚrigeminal nerve, ƚo ƚravel ƚo ƚhe paroƟd gland.

Noƚe ƚhaƚ ƚhis, again, Įƚs ƚhe paƩern described in ƚhe 
prelab SLM on slide 4A 9     ; ƚhe parasympaƚheƟc 
preganglionic Įbres Ĩrom CN IX are disƚribuƚed ƚo 
ƚheir ƚargeƚ Ɵssue by branches oĨ ƚhe ƚrigeminal 
nerve, in ƚhis case ƚhe auriculoƚemporal nerve. 

You can see how ƚhis paƩern helps you ƚo remember 
ƚhe paƚhs oĨ parasympaƚheƟc ouƞlow, regardless oĨ 
which cranial nerve iƚ originaƚes Ĩrom, III, VII or IX
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4.3   Blood Vessels oĨ ƚhe Deep InĨraƚemporal Fossa 17

ƚhe maxillary arƚery (A) and ƚrace iƚ Ĩrom iƚs origin 
on ƚhe exƚernal caroƟd arƚery (B) ƚo where 

IN THE PROSECTION, IDENTIFYT

A

S

K

iƚ enƚers inƚo ƚhe pƚerygopalaƟne Ĩossa by passing 
ƚhrough ƚhe pƚerygomaxillary Įssure (C). 

From ƚhe pƚerygopalaƟne Ĩossa, and ƚhrough iƚs various 
Ĩoramina, branches oĨ ƚhe maxillary arƚery exƚend:

•  medially inƚo ƚhe nasal caviƚy, 

•  anƚeriorly inƚo ƚhe orbiƚ, and 

•  inĨeriorly inƚo ƚhe palaƚe and upper ƚeeƚh. 

IdenƟĨy ƚhe middle meningeal branch (D) oĨ ƚhe 
maxillary arƚery and ƚrace iƚ superiorly ƚo where iƚ 
disappears ƚhrough ƚhe Ĩoramen spinosum (E) inƚo ƚhe 
cranial caviƚy ƚo supply ƚhe membranes surrounding 
ƚhe brain, ƚhe meninges. 

In many specimens, and as illusƚraƚed here, ƚhe 
auriculoƚemporal nerve spliƚs ƚo pass around on eiƚher side 
oĨ ƚhe middle meningeal arƚery, similar ƚo ƚhe way ƚhaƚ 
Universiƚy Avenue spliƚs ƚo pass around ƚhe provincial 
parliamenƚ buildings.

PREVIOUS



12/2/2019 Lab 4 2019

emodules.med.utoronto.ca/Anatomy/Lab4/story_html5.html 1/1

NEXTPREVIOUS

4.3   Progress Check 18

Since embarking on ƚhis exercise, you have idenƟĮed ƚhe Ĩollowing sƚrucƚures and / or learned ƚheir 
signiĮcance. In ƚhe case oĨ Ĩoramina, sƚaƚe whaƚ passes ƚhrough each. In ƚhe case oĨ muscles, sƚaƚe ƚheir 
acƟon and innervaƟon. In ƚhe case oĨ nerves and arƚeries, describe ƚheir disƚribuƟon.

•  on ƚhe bony skull: ƚhe borders oĨ ƚhe inĨraƚemporal Ĩossa: ƚhe ramus oĨ ƚhe mandible, ƚhe laƚeral plaƚe oĨ 
ƚhe pƚerygoid process, ƚhe inĨerior surĨace oĨ ƚhe neurocranium, ƚhe posƚerior surĨace oĨ ƚhe maxillary 
bone,  ƚhe Ĩoramen ovale, spinosum and mandibular Ĩoramen, pƚerygomaxillary Įssure and 
pƚerygopalaƟne Ĩossa

•  in ƚhe superĮcial / deep prosecƟon oĨ ƚhe inĨraƚemporal Ĩossa, as appropriaƚe, idenƟĨy ƚhe buccinaƚor 
muscle, medial and laƚeral pƚerygoid muscles

•  exƚernal caroƟd arƚery, maxillary arƚery, superĮcial ƚemporal arƚery
•  Ĩollow ƚhe maxillary arƚery ƚhrough ƚhe inĨraƚemporal Ĩossa and pƚerygomaxillary Įssure inƚo ƚhe 

pƚerygopalaƟne Ĩossa; idenƟĨy iƚs branches, ƚhe inĨerior alveolar and middle meningeal arƚery, and 
describe ƚheir disƚribuƟon. Where does ƚhe maxillary arƚery end? Where do iƚs branches go Ĩrom here?

•  inĨerior alveolar nerve, menƚal nerve, lingual nerve, auriculoƚemporal nerve, chorda ƚympani
•  describe ƚhe disƚribuƟon oĨ parasympaƚheƟc and ƚasƚe Įbres ƚo sƚrucƚures in ƚhe Ňoor oĨ ƚhe mouƚh via 

branches oĨ VII and V3
•  describe ƚhe disƚribuƟon oĨ parasympaƚheƟc Įbres ƚo ƚhe paroƟd gland via branches oĨ IX and V3.

IĨ you are saƟsĮed wiƚh your abiliƚy ƚo idenƟĨy ƚhese sƚrucƚures and answer ƚhese quesƟons, call your TA 
over Ĩor conĮrmaƟon and Ĩor permission ƚo move on ƚo ƚhe nexƚ sƚage oĨ ƚhe exercise.


