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PART VUNIT 4 MUSCULOSKELETAL FUNCTIONS 
WITHIN THE HEAD

T he preceding three units examine the structure, function, and dysfunction of the upper extremity, which is

part of the appendicular skeleton. Since the function of the remaining appendicular skeleton, the lower

extremities, is so intimately related to the spine, it is necessary first to investigate the spine, which is part of

the axioskeleton. The axioskeleton includes the head and spine, and this text begins its examination of the axioskele-

ton at the head and proceeds in a caudal direction. The current unit examines the function and dysfunction of the mus-

culoskeletal components of the head. These structures work in concert with each other in diverse functions including

facial expression, vocalization, chewing, and swallowing. This unit is divided rather artificially by function, and the

structures most associated with each function are described within the context of that function. However, the reader

must recognize that many anatomical components participate in multiple functions. For example, the lips participate in

facial expressions, chewing, and speech, and the tongue is equally important in swallowing and speech.

The first three chapters of this unit deviate slightly from the organization used in other parts of this textbook because

they focus on the overall functions of facial expression, vocalization, and swallowing. The structure of bones and joints

plays a smaller role in the understanding of these functions, so the chapters present a less detailed review of the rele-

vant anatomical structures. Although plastic surgeons require a detailed knowledge of the structures within the face,

and otolaryngologists and speech and language specialists need a more detailed understanding of the larynx and phar-

ynx, conservative management of functional deficits is typically based on more-global assessments of impairments in

these activities, and few individuals are able to isolate single muscles throughout the face, mouth, and throat.

Therefore, each of the next three chapters presents a discussion of the role of the muscles participating in the specified

function. The purposes of the first three chapters are to

� Examine the muscles that move the face and eyes (Chapter 20)

� Describe the intrinsic muscles of the larynx and discuss the mechanics of voice production (Chapter 21)

� Review the muscles of the mouth and pharynx and discuss the sequence of movements that constitute the swallow

(Chapter 22)

Chapters 23 through 25 in this unit focus on the temporomandibular joint, in which a more detailed understanding of

the skeletal, articular, and muscular components is necessary to understand the function and dysfunction of the joint.

Consequently, these chapters return to the organization used in most of this text. The purposes of the last three chap-

ters of this unit are to

� Present the bony and articular structures of the temporomandibular joint and describe the motions that occur

(Chapter 23)

� Review the muscles of mastication and their contribution to chewing (Chapter 24)

� Review the forces sustained by the temporomandibular joints under various conditions (Chapter 25)
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T he muscles of the face are small and superficial, attaching at least in part to the skin of the face. The resulting

skin movement is an essential part of human communication, allowing a face to express love, rage, sadness,

fear, and a multitude of other human emotions [14,20,23].

Human expression is enhanced by movements of the eyes, such as when an individual rolls the eyes in disgust.

Appropriate and coordinated eye movement also is critical to clear and accurate vision. This chapter presents the mus-

cles that produce facial and ocular movements and discusses the dysfunctions resulting from pathology affecting these

muscles. The specific purposes of this chapter are to

� Present the muscles of facial expression

� Discuss the movement dysfunctions that result from weakness in these muscles

� Describe the muscles that move the eyes

� Discuss the coordination of the eye muscles that produces smooth eye movements essential for proper vision

CHAPTER CONTENTS

DISTRIBUTION OF THE FACIAL NERVE

The muscles of facial expression are innervated by the motor
branch of the seventh cranial nerve, known as the facial
nerve (Fig. 20.1). As it emerges from the stylomastoid fora-
men of the temporal bone, the facial nerve gives off a branch,
the posterior auricular nerve, to the occipitalis and the pos-
terior auricularis muscle. The terminal portion of the facial

nerve, lying within the parotid gland, divides into several
branches that go on to supply the rest of the muscles of facial
expression:

• The temporal branch supplies the anterior and superior
auricular muscles and the frontalis, orbicularis oculi, and
corrugator muscles.

• The zygomatic branch supplies the lateral portions of the
orbicularis oculi.
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of motor control or may be the manifestation of muscle
weakness. The clinician requires additional evidence before
determining that a muscle is weak. Such corroborating
evidence includes the function of surrounding muscles, the rest-
ing posture of the face, and the condition of the facial skin.

• The buccal branch innervates the muscles of the nose and
the zygomaticus, levator labii superioris, levator anguli
oris, orbicularis oris, and buccinator.

• The mandibular branch supplies the muscles of the lower
lip and the mentalis.

• The cervical branch supplies the platysma.

An understanding of the organization of the facial
nerve helps the clinician recognize and evaluate the
clinical manifestations of facial nerve palsies.

MUSCLES INNERVATED 
BY THE FACIAL NERVE

Most of the muscles innervated by the facial nerve are
muscles of facial expression, unique because they cross
no joints and attach to aponeuroses and, directly or indirectly,
to the skin of the face, producing movement of the facial
skin [39,50,51]. There are approximately 21 pairs of muscles
in the face. However, asymmetry in movements produced
by individual muscles within a pair is common among
healthy individuals [13,30,36,44]. Consequently, clinicians
must be cautious when determining the clinical significance
of asymmetrical facial excursion. For example, many indi-
viduals can raise one eyebrow but not the other [13]. The
inability to raise an eyebrow may reflect a common lack 

Temporal branch

Zygomatic branch

Buccal branch

Cervical branch

Mandibular 
branch

Figure 20.1: The facial nerve gives off the posterior auricular
nerve, and then its terminal portion divides into several branches:
temporal, zygomatic, buccal, mandibular, and cervical.

FACIAL CREASES: As noted in Chapter 17, most normal
skin creases are formed by the pull of underlying muscles
that lie perpendicular to the creases. Most facial creases are
the consequence of activity of the facial muscles that lie just
underneath the skin. Because facial creases are the superfi-
cial manifestations of muscle activity under the skin, the
absence of facial creases in an adult may indicate weakness
in underlying facial muscles. The clinician must be cautious
to avoid interpreting the smooth, unlined skin of an elder
patient as the consequence of a lifetime of good skin care
when it may actually indicate muscular weakness. Careful
observation of the wrinkles of both sides of the face allows
the clinician to recognize asymmetrical wrinkle patterns that
may indicate asymmetrical muscle performance and possi-
ble pathology. Since individual palpation of single muscles
is impossible, inspection of these facial wrinkles is an impor-
tant component of an assessment of the facial muscles.

Clinical Relevance 

The muscles of facial expression surround the orifices of the
face, regulating their apertures, and pull on the skin, thereby
modifying facial expressions. The functions of the muscles of
facial expression are less well studied than that of the muscles
in the limbs and spine. The classic understanding of these
muscle actions is reported in standard anatomy texts, which
are cited in the discussions that follow [39,51]. However, there
is a growing body of literature describing the activity of facial
muscles by using electromyography (EMG) to examine the
participation of these muscles in facial movements, and these
studies also are cited in the following discussions [22,55].

Many of the muscles of the face attach to each other and,
therefore, participate together in facial movements. Other
muscles, although anatomically separated, appear to function
together routinely in certain expressions [40]. The remarkably
coordinated contractions of the zygomaticus major, a muscle of
the mouth, and the orbicularis oculi, the muscle surrounding
the eye, during a smile suggests that these two muscles may
even share a common innervation.  Other muscles also appear
to function in synergies to produce facial expressions that
involve most of the face.

Few people can voluntarily contract all of the muscles of
the face individually [4]. Unlike most of the muscles of the
upper and lower extremities, the muscles of facial expression
cannot be assessed individually through palpation or manual
muscle testing. Not only do they rarely contract in isolation,
they are too small and close together to be palpated. Neely

1
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393Chapter 20  | MECHANICS AND PATHOMECHANICS OF THE MUSCLES OF THE FACE AND EYES

and Pomerantz report the use of a force transducer to assess
the strength of facial movements but individual muscles cannot
be isolated [34]. The load transducer measurements indicate
that movements about the eye and lips can withstand less
than one pound of force applied through the transducer.

Since individual muscles cannot be palpated or tested
separately, the clinician must assess the muscle’s perform-
ance during function, that is, by examining the individual’s
facial function. Therefore, this text groups the muscles
together according to the region of the face affected by their
contractions. The discussion includes the actions performed
by the muscles and the emotional expressions typically associ-
ated with the muscle activity. Weakness of these muscles
affects facial expressions and facial wrinkles and also has an
impact on functional activities such as chewing and speech.
The clinical manifestations of weakness are discussed with
each muscle.

Muscles of the Scalp and Ears

The muscles of the scalp and ears include the frontalis, occip-
italis, and the auricularis anterior, posterior and superior 
(Fig. 20.2). Only the frontalis has a visible and reliable contri-
bution to emotional expression, yet all four muscles may be
activated during looks of surprise [3].

FRONTALIS AND OCCIPITALIS

The frontalis and occipitalis actually are the anterior and pos-
terior muscle bellies of a single muscle, the occipitofrontalis,
although they are frequently listed separately and can func-
tion independently of one another [3,26] (Muscle Attachment
Box 20.1). They are separated by the galea aponeurotica,
which is a large fibrous sheet covering the cranium. The
action of the frontalis portion of the muscle is more observ-
able and is the portion typically evaluated clinically.

Actions

Occipitalis 

Frontalis 

Superior

Anterior

Posterior

Auricularis:

Figure 20.2: The muscles of the scalp and ears include the occipi-
tofrontalis and the auriculares superior, posterior, and anterior.

MUSCLE ACTION: FRONTALIS

Action Evidence

Lift eyebrows Supporting

MUSCLE ACTION: OCCIPITALIS

Action Evidence

Pull the scalp posteriorly Supporting

The reported action of the frontalis is to lift the eyebrows. 
By lifting the eyebrows, the frontalis contributes to a look 
of surprise [3,36,50]. It also pulls the galea aponeurotica
forward, creating the horizontal wrinkles in the forehead. 
The occipitalis pulls the gala aponeurotica posteriorly,
thereby stabilizing it against the pull of the frontalis. The
occipitalis also is active in smiling and yawning, although its
functional significance is unclear [3].

ATTACHMENTS AND INNERVATION 
OF THE OCCIPITOFRONTALIS

Bony/fascial attachment:

Occipitalis: Lateral two thirds of superior nuchal
line on the occiput, the mastoid process of the
temporal bone, and the epicranial (galea)
aponeurosis

Frontalis: Epicranial (galea) aponeurosis

Soft tissue attachment: Skin of the occipital and
frontal regions

Innervation:

Occipitalis: Posterior auricular branch of facial
nerve

Frontalis: Temporal branches of facial nerve 
(7th cranial nerve)

MUSCLE ATTACHMENT BOX 20.1 
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Weakness

Weakness of the occipitofrontalis is manifested in weakness of
the frontalis portion, which limits or prevents the ability to
raise the eyebrows. Consequently, the eyebrows are somewhat
drooped, stretching the skin of the forehead and reducing or

eliminating the forehead wrinkles. When weakness of the
frontalis is suspected, careful inspection of the forehead for
the presence or absence of wrinkles helps the clinician deter-
mine the muscle’s integrity.

Weakness of the frontalis is an important clinical finding that
helps clinicians distinguish between upper and lower motor
neuron lesions [5]. Most muscles are innervated by nerves that
are supplied by the contralateral motor cortex of the brain [31].
The frontalis and part of the orbicularis oculi, however, receive
input from the motor cortex of both the contralateral and ipsi-
lateral hemispheres via the temporal branch of the facial nerve
through synapses in the facial motor nucleus (FMN) [5,51,52]
(Fig. 20.3). As a result, a central nervous system disorder such
as a cerebral vascular accident (CVA) that affects the motor
cortex of one hemisphere may produce weakness of all of the
muscles of facial expression except the frontalis, which is only
mildly affected since it still receives input from the ipsilateral
hemisphere. In contrast, a lower motor neuron lesion to the
facial nerve produces weakness in all of the facial muscles
including the frontalis, since the facial nerve is the final common
pathway to the muscles of facial expression (Fig. 20.4). Facial
weakness with sparing of the frontalis suggests an upper motor
neuron lesion, while facial weakness including the frontalis sug-
gests a lower motor neuron lesion.

AURICULARES ANTERIOR, SUPERIOR, 
AND POSTERIOR

The auriculares muscles are much less developed in humans
than in animals who rotate their ears to localize the sounds of
prey or predators (Muscle Attachment Box 20.2).

Action

FMN

Figure 20.3: The frontalis and part of the orbicularis oculi receive
contributions from both hemispheres of the motor cortex, unlike
the rest of the facial muscles and most muscles of the body, which
receive contributions only from the contralateral hemisphere.

Figure 20.4: A facial nerve palsy produces weakness of the
frontalis because the nerve, albeit with input from both hemi-
spheres, does not carry the stimulus to the muscle.

MUSCLE ACTION: AURICULARES

Action Evidence

Wiggle the ears Inadequate
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The theoretical action of the auriculares muscles is to wiggle the
ears. In a study of 442 university students, approximately 20%
exhibited the ability to move either ear, and slightly less than
20% could move both ears simultaneously [13]. Evaluation of
the auriculares muscles is not clinically relevant.

Facial Muscles Surrounding the Eyes

The facial muscles affecting the eyes are the orbicularis 
oculi, levator palpebrae superioris, and corrugator (Fig. 20.5).
Contraction of these three muscles manifests a variety of
emotions such as anger, confusion, and worry. In addition, the
orbicularis oculi plays a critical role in maintaining the health
of the eye.

ORBICULARIS OCULI

The orbicularis oculi is a complex muscle that is arranged
circumferentially around the eye and is attached to the medial
and lateral borders of the orbit (Muscle Attachment Box 20.3).
Its fibers vary in size and length and are primarily type II
fibers with rapid contraction velocities [18,27].

Action

ATTACHMENTS AND INNERVATION 
OF THE AURICULARES

Bony/fascial attachment:

Anterior: Temporal fascia and epicranial
aponeurosis

Superior: Epicranial aponeurosis and temporal
fascia

Posterior: Surface of the mastoid process of the
temporal bone

Soft tissue attachment:

Anterior: Cartilage of the ear

Superior: Cartilage of the ear

Posterior: Cartilage of the ear

Innervation: Posterior auricular and temporal
branches of facial nerve (7th cranial nerve)

MUSCLE ATTACHMENT BOX 20.2 

MUSCLE ACTION: ORBICULARIS OCULI

Action Evidence

Close the eye Supporting

Pull eyebrows medially Supporting

The orbicularis oculi is one of the most important muscles of
facial expression [17]. By closing the eye in spontaneous
blinks, the orbicularis oculi lubricates the eye, spreading the

Obicularis oculi

Corregator 
Levator
palpebrae
superioris 

Figure 20.5: The muscles of the face affecting the eye include the
orbicularis oculi, the levator palpebrae superioris, and the
corrugator.

ATTACHMENTS AND INNERVATION 
OF THE ORBICULARIS OCULI

Bony attachment:

Orbital part: Nasal part of frontal bone, frontal
process of maxilla, medial palpebral ligament

Palpebral part: Medial palpebral ligament and
adjacent bone above and below

Lacrimal part: Crest of the lacrimal bone and fascia

Soft tissue attachment:

Orbital part: Palpebral ligament after arching
around the upper and lower eyelid

Palpebral part: Palpebral raphe formed by the
interlacing of the fibers at the lateral angle of
the eye

Lacrimal part: Medial portion of the upper and
lower eyelids with the lateral palpebral raphe

Innervation: Temporal and zygomatic branches of
facial nerve (7th cranial nerve)

MUSCLE ATTACHMENT BOX 20.3 
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tears excreted by the lacrimal gland. Spontaneous blinks
occur at a rate of approximately 12 or 13 blinks per minute
(up to 750 blinks per hour) [18,25]. Reflex blinks are critical
to protecting the eye from foreign objects. The muscle’s high
density of type II muscle fibers is consistent with the need to
perform rapid, fleeting contractions. In contrast, the orbicu-
laris oculi, like other muscles of facial expression, is unable to
tolerate sustained contractions of several seconds duration
without fatigue [6,18].

The medial and superior muscle fibers of the orbicularis
oculi assist in drawing the eyebrows medially, and the muscle
is active during the expression of emotions such as anger and
contentment [20,50,51]. The wrinkles formed by the contrac-
tion of the orbicularis oculi lie perpendicular to the muscle’s
fibers and radiate from the corners of the eye in the charac-
teristic “crow’s feet” pattern [51].

Weakness

Weakness of the orbicularis oculi results in the inability to
close the eye (Fig. 20.6). A patient with weakness of the orbic-
ularis oculi often exhibits a perpetual look of surprise because
the affected eye is maintained in a wide-open position.

LEVATOR PALPEBRAE SUPERIORIS

The levator palpebrae superioris is technically an extrinsic
muscle of the eye and, unlike the muscles of facial expres-
sion, is innervated by the third cranial nerve, the oculomotor
nerve (Muscle Attachment Box 20.4). It is discussed here
because the levator palpebrae superioris is the antagonist to
the orbicularis oculi.

Action

WEAKNESS OF THE ORBICULARIS OCULI: Weakness of
the orbicularis oculi is the most serious consequence of facial
weakness because it impairs the lubricating mechanism of the
eye. If the eye is unable to close at regular and frequent inter-
vals to spread tears over the surface of the eye, the cornea
dries, which can lead to ulceration and impaired vision [17].
In addition, foreign objects may enter the eye without the pro-
tection of the reflex blink. Consequently, the patient with facial
weakness must obtain immediate consultation with an oph-
thalmology specialist who can prescribe the appropriate inter-
vention to maintain the necessary lubrication and protection
of the eye. The patient may wear a protective eye patch to
prevent drying of or trauma to the eye.

Clinical Relevance 

Figure 20.6: Weakness of the orbicularis oculi prevents eye clo-
sure and can cause the patient to look surprised because the eye
is opened wide.

MUSCLE ACTION: LEVATOR PALPEBRAE SUPERIORIS

Action Evidence

Opens the eye Supporting

ATTACHMENTS AND INNERVATION 
OF THE LEVATOR PALPEBRAE SUPERIORIS

Bony attachment: Roof of the orbit just in front of
the optic canal

Soft tissue attachment: Skin of the upper lid and tri-
angular aponeurosis, which attaches to the mid-
point of the medial and lateral orbital margins

Innervation:

Somatic portion: Superior division of the oculo-
motor nerve (3rd cranial nerve)

Visceral portion: Sympathetic nervous system

MUSCLE ATTACHMENT BOX 20.4 

It is because the levator palpebrae is not innervated by the
facial nerve that a patient with a facial nerve palsy affecting 
the orbicularis oculi maintains a wide-eyed expression. In the
patient with facial weakness, the levator palpebrae pulls with-
out the normal balance of its antagonist, the orbicularis oculi,
and the eye remains wide open. In a healthy awake individual,
the levator palpebrae superioris maintains a low level of activity
to keep the eye open, but activity decreases as the orbicularis
oculi closes the eye. Increased activity occurs when the eye
opens wide in a look of surprise or excitement [51].

Weakness

Weakness of the levator palpebrae superioris leads to droop-
ing of the upper eyelid, known as ptosis. Ptosis interferes
with vision, since the eyelid droops over the eye, obscuring
the view. Surgical intervention can be useful in mechanically
lifting the eyelid to improve vision.

CORRUGATOR

The corrugator lies deep to the frontalis (Muscle Attachment
Box 20.5). Unlike the orbicularis oculi, it is composed of
approximately equal proportions of type I and type II muscle
fibers and, consequently, is more fatigue resistant [18].
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Action

Muscles of the Nose

There are four primary facial muscles of the nose: the procerus,
the nasalis with its transverse and alar portions, the dilator naris,
and the depressor septi [9,10,12] (Fig. 20.8). The procerus
appears to function primarily in facial expressions [9,10]. The
other muscles of this group also move or stabilize the nose and
are active during respiration [9,10,12]. The functional impor-
tance of these muscles is not well studied and, consequently, the
functional significance of weakness in these muscles is
unknown, although weakness does contribute to facial asym-
metry. Only the actions of these muscles are discussed below.

PROCERUS

The procerus lies close to the orbicularis oculi and the corru-
gator (Muscle Attachment Box 20.6).

ATTACHMENTS AND INNERVATION 
OF THE CORRUGATOR SUPERCILII

Bony attachment: Medial bone of the supraciliary arch

Soft tissue attachment: Skin of the medial half of
the eyebrow, above the middle of the supraorbital
margin, blending with the orbicularis oculi

Innervation: Temporal branch of facial nerve 
(7th cranial nerve)

MUSCLE ATTACHMENT BOX 20.5 

MUSCLE ACTION: 6 CORRUGATOR

Action Evidence

Pull eyebrows medially and down Supporting

The corrugator contracts with the orbicularis oculi to pull the
eyebrows down (Fig. 20.7). It is active when an individual
squints to protect the eyes from bright lights. Its activity also
is a characteristic part of a frown and is associated with emo-
tions such as anger and confusion [15,20,50,51]. Contraction
of the corrugator produces vertical creases at the superior
aspect of the nose.

Weakness

There is no known functional deficit associated with weakness
of the corrugator muscle, but weakness leads to flattening of
the skin at the medial aspect of the eyebrow.

Figure 20.7: Contraction of the corrugator with the medial 
portion of the orbicularis oculi draws the eyebrows together.

Figure 20.8: Muscles of the nose include the procerus, the trans-
verse and alar portions of the nasalis, the dilator naris, and the
depressor septi.

Procerus 

Nasalis
(transverse 
part)

Nasalis (alar part)

Dilator naris 

Depressor septi 

ATTACHMENTS AND INNERVATION 
OF THE PROCERUS

Bony attachment: Fascia covering the lower parts of the
nasal bone and upper part of the lateral nasal cartilage

Soft tissue attachment: Skin over the lower part of
the forehead and between the eyebrows

Innervation: Superior buccal branches of facial nerve
(7th cranial nerve)

MUSCLE ATTACHMENT BOX 20.6 
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movement also is important functionally in closing off the
nasal airway during speech when making vocal sounds such as
“b” and “p.”

Studies report activity in the transverse portion of the
nasalis during inspiration [9,10]. These studies suggest that
this activity stiffens the outer walls of the nose to prevent
collapse as the pressure within the nose decreases during
inspiration. Additional studies are needed to verify or refute
this explanation.

MUSCLE ACTION: NASALIS, ALAR SEGMENT

Action Evidence

Dilate nostrils Supporting

Draw nostrils down Inadequate
and posteriorly

Flaring the nostrils elicits EMG activity in the alar portion of
the nasalis [12]. Although the ability to flare the nostrils seems
unimportant to most humans, studies demonstrate activity in
this muscle during inspiration, particularly during increased
respiration following exercise [9,10,12,49]. The activity of the
alar portion of the nasalis appears to stabilize the nostrils dur-
ing inspiration while the pressure within the nose is low, tend-
ing to collapse the nostrils.

DILATOR NARIS

The dilator naris is described by some as a part of the nasalis
[51] but is described separately in this text because recent
studies analyze and describe it separately [9,10,12] (Muscle
Attachment Box 20.8).

Action

MUSCLE ACTION: PROCERUS

Action Evidence

Pull the nose cranially Supporting

Pull eyebrows down Supporting

Contraction of the procerus contributes to the characteristic
look of distaste, as an individual wrinkles the nose at an
unpleasant smell, flavor, or idea [2,51] (Fig. 20.9). The mus-
cle participates with the orbicularis oculi and corrugator in a
frown [50,51].

NASALIS

The nasalis consists of two components, the transverse and
alar segments [9,10,12,39] (Muscle Attachment Box 20.7).

Actions

MUSCLE ACTION: NASALIS, TRANSVERSE SEGMENT

Action Evidence

Compress and stabilize Supporting
lateral wall of nose

EMG data support the role of the transverse portion of the
nasalis muscle in compressing or flattening the nose [12].
Such movement is associated with a look of haughtiness. The

Figure 20.9: Contraction of the procerus produces wrinkles across
the bridge of the nose. Contraction often occurs with contraction
of the levator labii superioris and the levator anguli oris in a look
of distaste.

ATTACHMENTS AND INNERVATION 
OF THE NASALIS

Bony attachment:

Transverse part: Upper end of the canine 
eminence and lateral to the nasal notch of 
the maxilla

Alar part: Maxilla above the lateral incisor tooth

Soft tissue attachment:

Transverse part: Aponeurosis of the nasal
cartilages

Alar part: Cartilaginous ala of the nose and skin
of the lateral part of the lower margin of the ala
of the nose

Innervation: Superior buccal branches of facial nerve
(7th cranial nerve)

MUSCLE ATTACHMENT BOX 20.7 
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Actions

MUSCLE ACTION: DILATOR NARIS

Action Evidence

Dilate nostrils Supporting

The dilator naris appears to function with the alar portion of
the nasalis to maintain the shape of the nose during inspira-
tion [9,10,12].

DEPRESSOR SEPTI

The depressor septi is a small muscle lying at the base of the
nose (Muscle Attachment Box 20.9).

Action

MUSCLE ACTION: DEPRESSOR SEPTI

Action Evidence

Pull nose down Supporting

Elevate upper lip Inadequate

EMG activity is reported in the depressor septi when subjects
attempt to flatten the nose or to “look down the nose” in a
snobbish manner [9,12]. The muscle also is active during
inspiration with the other muscles of the nose, presumably to
stabilize the nose.

Muscles of the Mouth

The muscles of the mouth serve several purposes:

• Control the aperture of the mouth
• Stabilize the oral chamber and alter its volume
• Change the position of the mouth and surrounding skin to

produce varied verbal sounds and convey a wide spectrum
of emotions from elation to abject sorrow

The muscles that attach to the lips and act as constrictors 
of the mouth consist of the orbicularis oris and the mentalis 
(Fig. 20.10). The dilators of the mouth are the zygomaticus,
risorius, levator labii superioris, levator labii superioris alaeque
nasi, levator anguli oris, depressor labii inferioris, depressor anguli
oris, and platysma (Fig. 20.11). Control of the oral aperture main-
tains food and liquid within the oral cavity. The size and shape of
the mouth also are critical in speech, contributing to the variety of
vowel and consonant sounds in oral speech [2,29]. The volume
regulators are the buccinator muscles.

Although each muscle applies a unique pull on the lips or
cheeks, studies consistently demonstrate that muscles of the
mouth participate together during eating and speech [2,4,11,
29,53]. It is virtually impossible to activate these muscles 

ATTACHMENTS AND INNERVATION 
OF THE DILATOR NARIS

Soft tissue attachment: The cartilaginous ala of 
the nose

Innervation: Superior buccal branches of facial nerve
(7th cranial nerve)

MUSCLE ATTACHMENT BOX 20.8 

ATTACHMENTS AND INNERVATION 
OF THE DEPRESSOR SEPTI

Bony attachment: Incisive fossa of the maxilla

Soft tissue attachments: Mobile part of the nasal
septum and posterior part of the ala of the nose

Innervation: Superior buccal branches of facial nerve
(7th cranial nerve)

MUSCLE ATTACHMENT BOX 20.9 

Figure 20.10: Constrictor muscles of the mouth are the 
orbicularis oris and the mentalis muscles. The buccinator 
controls the volume of the mouth.

Buccinator 

Mentalis 

Obicularis 
oris 
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individually through voluntary contraction and almost as diffi-
cult to isolate them with electrical stimulation [4]. Consequently,
evaluation requires the assessment of the coordinated move-
ments of the mouth in activities such as smiling, eating, and
speaking. Weakness is most apparent in the asymmetrical and
sometimes grotesque facial movements that result from a loss
of balance among these muscles. With weakness of the muscles
of the mouth on one side of the face, the unaffected muscles
pull the mouth toward the intact side, since there is no coun-
teracting force from the opposite side. It is important for the
clinician to recognize that this imbalance produces a mouth
that looks smooth and “normal” on the weakened side but con-
tracted and contorted on the unaffected side. Care is needed to
correctly distinguish the weak from the unaffected side.

ORBICULARIS ORIS

The orbicularis oris is one of the most important muscles of
facial expression because it is the primary constrictor muscle
of the mouth (Muscle Attachment Box 20.10). Although it
usually is described as a single muscle [39], its superior and
inferior portions found in the upper and lower lips, respec-
tively, can function independently [2,43,51,54].

Risorius 

Depressor 
anguli 

Platysma 

Zygomati-
cus:

Levator 
anguli 
oris Minor

Major

Levator labii
superioris

Levator labii
superioris 
alaeque nasi

Figure 20.11: Dilator muscles of the mouth are the zygomaticus,
risorius, levator labii superioris and levator labii superioris
alaeque nasi, levator anguli oris, depressor labii inferioris,
depressor anguli oris, and platysma.

BELL’S PALSY: Acute idiopathic facial nerve palsy is known
as Bell’s palsy and is characterized by weakness of the
muscles innervated by the facial nerve (7th cranial nerve)

(Fig. 20.12). It typically is unilateral and usually temporary,
although the time course of recovery varies from days to
years [8,37]. Exercise and biofeedback have been shown to
enhance recovery in patients with facial nerve palsies [7,8].
Clinicians must be able to evaluate the integrity of the mus-
cles of facial expression to establish goals, implement treat-
ment, and monitor progress. It is essential that clinicians be
able to identify weakness even when unable to apply a spe-
cific muscle assessment to each individual muscle.

Clinical Relevance 

Figure 20.12: A facial nerve palsy on the left produces weakness
of the muscles innervated by the facial nerve on the left. This
individual displays classic signs of facial weakness, including
absence of forehead wrinkles on the left. The left eye is abnor-
mally wide open, and the mouth is pulled to the strong side.

ATTACHMENTS AND INNERVATION 
OF THE ORBICULARIS ORIS

Soft tissue attachments: To the fibrous intersection
of many muscles, known as the modulus, located
lateral to the corners of the mouth and into the soft
tissue of the lips. It is a sphincter muscle formed by
various muscles converging on the mouth.

Innervation: Lower buccal and mandibular branches
of facial nerve (7th cranial nerve)

MUSCLE ATTACHMENT BOX 20.10 
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Actions

MUSCLE ACTION: ORBICULARIS ORIS

Action Evidence

Close lips Supporting

The orbicularis oris is the sphincter for the mouth and is active
whenever mouth closure is needed. It is active in chewing, to
retain the food within the mouth [45,46,53]. It is used to help
slide food from a utensil such as a fork or spoon, and it is
essential during sucking through a straw or blowing on a clar-
inet [33,35,39,51]. It participates in speech to make sounds
such as “p” and “b” and assists in the expression of love or
friendship, since it is the muscle used to kiss [41,53].

The orbicularis oris has a relatively large cross-sectional
area and, consequently, is capable of forceful contractions.
Studies report compression forces between the two lips up to
2–4 N (approximately 0.5–1.0 lb) [16,45].

Weakness

Weakness of the orbicularis oris diminishes the ability to close
the mouth firmly, producing oral incontinence. A patient
with weakness of the orbicularis oris muscle reports a tendency
to drool or an inability to hold liquid in the mouth. Attempts
to whistle are futile, with the air leaking out through the weak-
ened side of the mouth. The patient may also exhibit altered
speech, with particular difficulty in pronouncing words that
include the sounds of letters such as “p,” “b,” and “w.”

A patient with weakness of the orbicularis oris exhibits
flattening of the lips on the affected side. When the muscle
contracts, the lips are pulled toward the unaffected side,
producing a distorted posture of the mouth, particularly
pronounced on the sound side (Fig. 20.13).

MENTALIS

Although the mentalis has no direct connection to the lips, it
is the only other muscle that can assist the orbicularis oris in
closing the mouth (Muscle Attachment Box 20.11).

Actions

MUSCLE ACTION: MENTALIS

Action Evidence

Raise and protrude lower lip Supporting

Raise and wrinkle skin of chin Supporting

The mentalis helps the orbicularis oris in sucking actions by
pulling the lower lip up and forward, and the muscle is active
in such actions as sucking on or blowing through a straw
[1,2,43,47,51]. Protrusion of the lower lip also is characteris-
tic of a pouting expression (Fig. 20.14).

Figure 20.13: Contraction of the orbicularis oris with unilateral
weakness pulls the mouth to the strong side and causes the
weak side to appear smooth and without wrinkles.

ATTACHMENTS AND INNERVATION 
OF THE MENTALIS

Bony attachment: Incisive fossa of the mandible

Soft tissue attachment: Skin of the chin

Innervation: Mandibular branch of facial nerve 
(7th cranial nerve)

MUSCLE ATTACHMENT BOX 20.11 

Figure 20.14: Contraction of the mentalis pulls the lower lip
anteriorly and superiorly, the characteristic position in a pout.
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Weakness

Weakness of the mentalis limits the ability to protrude the
lower lip. The weakness contributes to the asymmetrical pos-
ture of the mouth during sucking actions, with the lower lip
on the affected side appearing flat while the lip on the unaf-
fected side appears distorted as it protrudes alone.

ZYGOMATICUS

The zygomaticus is one of the muscles that dilate the orifice
of the mouth, although its primary functional significance is to
express emotion (Muscle Attachment Box 20.12).

Actions

MUSCLE ACTION: ZYGOMATICUS

Action Evidence

Pull edges of mouth Supporting
superiorly and laterally

The zygomaticus is the smile muscle, contributing to the
characteristic broad full smile that brings the corners of the
mouth toward the eyes [2,32,42] (Fig. 20.15). It is important,
however, to recognize that several muscles are active in this
sort of smile. The zygomaticus does not contract alone [24].

Weakness

Weakness of the zygomaticus alters the form of an attempted
smile. As the patient smiles, the unaffected muscle pulls the
mouth vigorously toward the sound side, producing a rather
grotesque image [24] (Fig. 20.16).

ATTACHMENTS AND INNERVATION 
OF THE ZYGOMATICUS

Bony attachment:

Major: Zygomatic portion of zygomatic arch

Minor: Anterior and lateral zygomatic bone

Soft tissue attachment:

Major: Skin and orbicularis oris at the angle of
the mouth

Minor: Skin and muscle of the upper lip

Innervation: Buccal branches of facial nerve 
(7th cranial nerve)

MUSCLE ATTACHMENT BOX 20.12 

PSYCHOLOGICAL CHALLENGES FOR A PATIENT WITH
FACIAL PALSY: Weakness of the facial muscles, particularly
around the mouth, produces significant social challenges to

the patient. Weakness of the orbicularis oris may make eat-
ing difficult and embarrassing, as the patient is unable to
avoid leakage of the food or liquid from the mouth. In addi-
tion, facial expressions that are the natural manifestations
of emotions such as joy or sorrow are no longer the familiar
smiles or frowns but rather grotesque caricatures of such
expressions. As a result, many patients are reluctant to leave
the privacy of their own homes [48].

Clinical Relevance 

Figure 20.15: The primary muscle of a broad smile is the zygo-
maticus, but most of the other dilators of the mouth also partici-
pate, pulling the lips away from the teeth.

Zygomati-
cus:

Minor

Major

Figure 20.16: Contraction of the dilator muscles with unilateral
weakness pulls the mouth to the strong side, leaving the weak side
smooth and without wrinkles. (Photo courtesy of Martin Kelley
MSPT, University of Pennsylvania Health Systems, Philadelphia, PA.)

Oatis_CH20_389-411.qxd  4/18/07  3:10 PM  Page 402



403Chapter 20  | MECHANICS AND PATHOMECHANICS OF THE MUSCLES OF THE FACE AND EYES

RISORIUS

The risorius is another dilator of the mouth and functions
with the zygomaticus (Muscle Attachment Box 20.13).

Actions

MUSCLE ACTION: RISORIUS

Action Evidence

Pull edges of mouth laterally Supporting

Although the risorius typically contracts with the zygomaticus,
when its activity is primary, the risorius produces a grimace
that can convey feelings of disgust, dislike, frustration, or other
emotions (Fig. 20.17).

Weakness

Weakness of the risorius, like the zygomaticus, results in a dis-
torted smile with the mouth pulled toward the unaffected side.

LEVATOR LABII SUPERIORIS AND LEVATOR LABII
SUPERIORIS ALAEQUE NASI

The two levator labii superioris muscles lie between the nose
and the mouth, contributing to the characteristic furrow
between the side of the nose and the corners of the mouth
(Muscle Attachment Box 20.14).

Actions

MUSCLE ACTION: LEVATOR LABII SUPERIORIS 
AND LEVATOR LABII SUPERIORIS ALAEQUE NASI

Action Evidence

Lift the upper lip and Supporting
turn it outward

The action of the two levator labii superioris muscles pro-
duces the common look of disgust or revulsion and typically
coincides with contraction of the procerus [10]. These mus-
cles also contribute to retraction of the lips during a large
smile [2,42]. The levator labii superioris alaeque nasi also con-
tributes to the dilation of the nostrils with the alar portion of
the nasalis and the dilator naris [51].

Weakness

Weakness of the two levator labii superioris muscles con-
tributes to a flattening of the lips in a smile. The patient also
may report a tendency to bite the upper lip, particularly while
eating. Weakness of these muscles tends to flatten the furrow
between nose and mouth. Since this furrow deepens with age
normally, weakness of the levator labii superioris muscles
tends to make an older individual appear younger.

LEVATOR ANGULI ORIS (ALSO KNOWN AS CANINUS)

The levator anguli oris also contributes to the furrow between
the nose and upper lip (Muscle Attachment Box 20.15 ).

ATTACHMENTS AND INNERVATION 
OF THE RISORIUS

Bony attachment: Zygomatic bone

Soft tissue attachment: Fascia of the parotid gland,
fascia over the masseter muscle, fascia of the platys-
ma, fascia over the mastoid process, and the skin at
the angle of the mouth

Innervation: Buccal branches of facial nerve 
(7th cranial nerve)

MUSCLE ATTACHMENT BOX 20.13 

Figure 20.17: When the risorius is the primary muscle active 
at the mouth, the lips are pulled laterally in a grimace.

ATTACHMENTS AND INNERVATION 
OF THE LEVATOR LABII SUPERIORIS 
AND LEVATOR LABII SUPERIORIS
ALAEQUE NASI

Bony attachment: Maxilla and zygomatic bone 
superior to the infraorbital foramen

Soft tissue attachment: Orbicularis oris of the 
upper lip and the cartilaginous ala of the nose

Innervation: Buccal branches of facial nerve 
(7th cranial nerve)

MUSCLE ATTACHMENT BOX 20.14 
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Actions

MUSCLE ACTION: LEVATOR ANGULI ORIS

Action Evidence

Lift lateral aspect of upper lip Supporting

By lifting the lateral aspect of the lip, the levator anguli oris
exposes the canine tooth, which gives the muscle its other
name, caninus. Although many individuals are unable to iso-
late this muscle, its action is associated with a sneering expres-
sion (Fig. 20.18). Like the other dilator muscles, the levator
anguli oris participates in a broad smile [42].

Weakness

Weakness of the levator anguli oris contributes to a distorted
smile.

DEPRESSOR LABII INFERIORIS

Depressor labii inferioris is a dilator of the mouth, affecting
the lower lip (Muscle Attachment Box 20.16).

Actions

MUSCLE ACTION: DEPRESSOR LABII INFERIORIS

Action Evidence

Pull lower lip down and Supporting
turn it outward

Contraction of the depressor labii inferioris exposes the
lower teeth. The action of the depressor labii inferioris is
generally associated with the emotions of sadness or anger
manifested by a frown. However, the muscle also appears to
be active in large smiles in which the lips are pulled back
from both rows of teeth [38,42].

Weakness

Like all of the muscles that attach to the lips described so far,
weakness of the depressor labii inferioris contributes to dis-
tortions of the mouth when the patient frowns or smiles, and
the mouth is pulled toward the stronger side.

DEPRESSOR ANGULI ORIS

The last of the primary depressors of the lips, the depressor
anguli oris, is active with the depressor labii inferioris (Muscle
Attachment Box 20.17).

ATTACHMENTS AND INNERVATION OF
THE LEVATOR ANGULI ORIS (CANINUS)

Bony attachment: Canine fossa of the maxilla imme-
diately below infraorbital foramen

Soft tissue attachment: Fibers intermingle with the
skin and orbicularis oris at the lateral angle of mouth

Innervation: Buccal branches of facial nerve 
(7th cranial nerve)

MUSCLE ATTACHMENT BOX 20.15 

Figure 20.18: When the levator anguli oris is active primarily, the
lip is pulled up and laterally in a sneer.

ATTACHMENTS AND INNERVATION 
OF THE DEPRESSOR LABII INFERIORIS

Bony attachment: Oblique line of the outer surface
of the mandible between the symphysis and mental
foramen deep to the depressor anguli oris

Soft tissue attachment: Skin and mucosa of the
lower lip, mingling with the orbicularis oris

Innervation: Mandibular branches of facial nerve
(7th cranial nerve

MUSCLE ATTACHMENT BOX 20.16 

ATTACHMENTS AND INNERVATION 
OF THE DEPRESSOR ANGULI ORIS

Bony attachment: Mental tubercle and oblique line
of mandible

Soft tissue attachment: Orbicularis oris and skin at
angle of mouth

Innervation: Mandibular branches of facial nerve
(7th cranial nerve)

MUSCLE ATTACHMENT BOX 20.17 
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Actions

MUSCLE ACTION: DEPRESSOR ANGULI ORIS

Action Evidence

Pull angles of mouth Supporting
down and laterally

The action of the depressor anguli oris is associated with the
emotion of sadness, since contraction contributes to the clas-
sic frown (Fig. 20.19).

Weakness

Weakness of the depressor anguli oris contributes, with the
other muscles of the mouth, to the distortions of the mouth as
it is pulled toward the unaffected side. Loss of the depressor
anguli oris is particularly apparent when a patient, depressed
or saddened by the effects of the facial weakness, begins to cry.
The mouth is pulled down and laterally by the unaffected
depressor anguli oris, causing the whole mouth to deviate
toward the strong side (Fig. 20.20).

PLATYSMA

The platysma is a broad, thin sheet of muscle extending from
the mouth to the upper thoracic region (Muscle Attachment
Box 20.18). It is superficial, lying just below the skin in the
cervical region.

Actions

MUSCLE ACTION: PLATYSMA

Action Evidence

Pull corners of mouth Supporting
and lower lip down

Assist in inspiration Inadequate

Support skin in cervical region Inadequate

Figure 20.19: The depressor anguli oris is primarily responsible
for the classic frown, although the other depressors of the lips
are active as well.

Depressor
anguli oris 

Figure 20.20: Contraction of the depressors of the lip with 
unilateral weakness pulls the mouth to the strong side, leaving
the weak side smooth and without wrinkles. (Photo courtesy of
Martin Kelley, MSPT, University of Pennsylvania Health Systems,
Philadelphia, PA.)

ATTACHMENTS AND INNERVATION 
OF THE PLATYSMA

Bony attachment: Skin and superficial fascia of the
upper pectoral and deltoid regions. Fibers cross the
clavicle and pass obliquely upward and medially
along the sides of the neck.

Soft tissue attachment: Anterior fibers of either side
interlace with each other below the chin, at the sym-
physis menti. Intermediate fibers attach at the lateral
half of the lower lip and lower border of the body of
the mandible. Posterior fibers connect with depressor
labii inferioris and depressor anguli oris and pass the
angle of the jaw to insert into the skin and subcuta-
neous tissue of the lower part of the face.

Innervation: Cervical branch of the facial nerve 
(7th cranial nerve)

MUSCLE ATTACHMENT BOX 20.18 
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The actions of the platysma are not well studied. The attach-
ments of the platysma are consistent with the actions listed
above [2,51]. Contraction of the platysma often contributes
to a look of horror (Fig. 20.21). Observation of an individual
in respiratory distress typically reveals contraction of the
platysma during inspiration, but the significance of such a
contraction is unknown.

Weakness

The significance of platysma weakness is unknown.

BUCCINATOR

The buccinator is the muscle of the cheek, with only an indi-
rect attachment to the lips by way of the orbicularis oris
(Muscle Attachment Box 20.19).

Actions

MUSCLE ACTION: BUCCINATOR

Action Evidence

Compress the cheek Supporting

The buccinator muscle is an essential muscle in chewing. By
compressing the cheeks, the buccinator keeps the bolus of
food from getting caught in the buccal space, the space
between the mandible and the cheek. The buccinator also
controls the volume of the oral cavity and thereby controls the
pressure within the cavity. This role is particularly important
to musicians who play brass or woodwind instruments but is
used by anyone who has blown out the candles on a birthday
cake. The buccinator stiffens the cheeks so that the air can be
expelled under pressure while contraction of the orbicularis
oris muscles directs the air stream toward the target [35].

Weakness

Weakness of the buccinator produces several serious difficul-
ties in chewing. Weakness of the muscle allows the food to
become sequestered in the buccal space, so the patient can-
not grind the food effectively between the teeth. Prolonged
sequestering also can lead to skin breakdown and tooth decay.
In addition, with little control of the cheek, a patient is prone
to biting the inner wall of the cheek while chewing. Weakness
of the buccinator also produces difficulty in blowing air out
forcefully through pursed lips, so a patient has difficulty play-
ing a brass or wind instrument.

MUSCLES THAT MOVE THE EYES

There are seven extrinsic muscles of the eye, including the
levator palpebrae superioris, which is discussed earlier in this
chapter. The remaining six muscles are responsible for moving
the eye within the orbit and include the superior, inferior, medial,
and lateral rectus muscles and the superior and inferior oblique
muscles (Fig. 20.22). Evaluation and treatment of these muscles
are the primary responsibility of ophthalmologists and neurolo-
gists. Rehabilitation specialists participate in the conservative
management of patients with impairments of these muscles and
require an understanding of the basic mechanisms that produce
normal eye movements described in this text.

To understand the movements produced by these muscles,
it is necessary to appreciate the axes of motion that form the
reference frame for eye movement (Fig. 20.23). Movements
of the eye are described with respect to the axes through the
eye itself. Elevation and depression occur about the medial
lateral axis; medial and lateral rotation, also known as
adduction and abduction, occur about a vertical axis; and
intorsion and extorsion occur about the anterior–posterior
axis. Intorsion is defined as the motion that rotates the superior
surface of the eye medially toward the nose. Extorsion is
motion of the same point laterally toward the ear.

Figure 20.21: Contraction of the platysma contributes to a look
of horror.

ATTACHMENTS AND INNERVATION 
OF THE BUCCINATOR

Bony attachment: Outer surface of alveolar process
of maxilla and mandible opposite the sockets of the
molar teeth and the anterior border of the pterygo-
mandibular raphe posteriorly

Soft tissue attachment: The orbicularis oris and the
lips and submucosa of the mouth

Innervation: Lower buccal branches of facial nerve
(7th cranial nerve)

MUSCLE ATTACHMENT BOX 20.19 
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The orbit of the eye projects anteriorly and laterally within
the skull, but the anterior–posterior axis of each eye lies in the
sagittal plane during normal forward vision (Fig. 20.24). The
differences between the axes of the eye and the axes 
of the orbit contribute to the complexity of the motions
produced by the extrinsic muscles of the eye. Additionally, the
extrinsic muscles cannot be observed or assessed by palpation;
EMG analysis also is rarely possible. Consequently, these
muscles are not well studied. The following provides a basic
description of the current understanding of the muscles that
move the eye. Effects of weakness are discussed together
following the descriptions of all the muscles.

MEDIAL AND LATERAL RECTUS MUSCLES

Both the medial and lateral rectus muscles lie close to the
transverse plane when vision is focused on the horizon, so their
activity produces movement about a vertical axis through the
eye [51] (Muscle Attachment Box 20.20).

Actions

MUSCLE ACTION: MEDIAL RECTUS

Action Evidence

Rotate eye medially (adduct) Supporting

Figure 20.22: The extrinsic muscles that move the eye are the
medial and lateral rectus, the superior and inferior rectus, and
the superior and inferior oblique muscles.

Superior rectus 

Inferior 
rectus 

Medial 
rectus 

Superior 
oblique

Inferior 
rectus 

Lateral 
rectus

Figure 20.23: Motion about the vertical axis is medial and lateral
rotation (adduction and abduction, respectively). Motion about a
medial lateral axis is elevation and depression, and motion about
an anterior posterior axis is intorsion and extorsion. Intorsion is
the movement that moves the superior aspect of the eye medially,
and extorsion moves the superior surface of the eye laterally.

Medial 
rotation

Lateral 
rotation

Intorsion

Extorsion

Elevation

Depression

Figure 20.24: Axes of the eye compared with the alignment of
the orbit. The axes of the eye are aligned in the cardinal planes
of the body; however, the orbits of the eyes project anteriorly
and laterally.

Optic nerve
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ATTACHMENTS AND INNERVATION 
OF THE SUPERIOR AND INFERIOR
RECTUS MUSCLES

Bony attachment: Optic canal, by a common
annular ligament

Soft tissue attachment: Superior and inferior scleral
surfaces of the eye, respectively, posterior to the
cornea

Innervation: Oculomotor nerve (3rd cranial nerve)

MUSCLE ATTACHMENT BOX 20.21 

MUSCLE ACTION: LATERAL RECTUS

Action Evidence

Rotate eye laterally (abduct) Supporting

The medial and lateral rectus muscles work together to turn
the gaze to the right or left [28,51]. As the head faces ante-
riorly, gaze to the left requires contraction of the left lateral
rectus and the right medial rectus (Fig. 20.25).

SUPERIOR AND INFERIOR RECTUS MUSCLES

The actions of the superior and inferior rectus muscles are
more complex than those of the medial and lateral recti
because the superior and inferior recti are more or less
aligned along the walls of the orbit and, therefore, pull
obliquely with respect to the axes of the eye (Muscle
Attachment Box 20.21).

Actions

MUSCLE ACTION: SUPERIOR RECTUS

Action Evidence

Eye elevation Supporting

Eye medial rotation Supporting

Eye intorsion Supporting

The superior rectus clearly contributes to elevation of the eye,
but its contribution to the other motions is less obvious.
Careful observation of the attachment of the superior rectus
reveals that it lies medial to the anterior–posterior and verti-
cal axes, which explains the muscle’s contributions to intor-
sion and medial rotation respectively [28,51] (Fig. 20.26).

Actions

MUSCLE ACTION: INFERIOR RECTUS

Action Evidence

Eye depression Supporting

Eye medial rotation Supporting

Eye extorsion Supporting

The attachment of the inferior rectus muscle on the inferior
surface of the eye explains its role as a depressor of the eye. It
passes medial to the vertical axis to participate in medial rota-
tion and attaches lateral to the anterior–posterior axis to con-
tribute to extorsion [28,51] (Fig. 20.25).

Medial rectus Lateral rectus

Figure 20.25: Movement of both eyes to the left while the head
faces forward requires the medial rectus on the right and the lat-
eral rectus on the left.

ATTACHMENTS AND INNERVATION 
OF THE MEDIAL AND LATERAL RECTUS
MUSCLES

Bony attachment: The optic canal by a common
annular ligament

Soft tissue attachment: The medial and lateral
scleral surfaces of the eye respectively, posterior to
the cornea

Innervation: Medial rectus by the oculomotor nerve
(3rd cranial nerve). Lateral rectus by the abducens
nerve (6th cranial nerve).

MUSCLE ATTACHMENT BOX 20.20 
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ATTACHMENTS AND INNERVATION 
OF THE SUPERIOR OBLIQUE MUSCLE

Bony attachment: Sphenoid bone superior and
medial to the optic canal

Soft tissue attachment: Sclera of the eye, posterior
to the eye’s equator and on the superior lateral sur-
face, between the attachments of the superior rec-
tus and the lateral rectus muscles. As the muscle
progresses anteriorly through the orbit toward its
attachment on the eye, it passes through a fibrous
loop, or pulley, to redirect its fibers posteriorly and
laterally.

Innervation: Trochlear nerve (4th cranial nerve)

MUSCLE ATTACHMENT BOX 20.22 

ATTACHMENTS AND INNERVATION 
OF THE INFERIOR OBLIQUE MUSCLE

Bony attachment: the maxilla on the floor of the orbit

Soft tissue attachment: the sclera of the eye, on its
inferior, posterior, and lateral surfaces, between the
rectus inferior and lateralis muscles

Innervation: Oculomotor nerve (3rd cranial nerve)

MUSCLE ATTACHMENT BOX 20.23 

SUPERIOR OBLIQUE

The superior oblique muscle travels a circuitous route to the
eye, wrapping around a pulley-like structure and traveling
posteriorly and laterally to attach posterior to the medial-
lateral and vertical axes and lateral to the anterior-posterior
axis [28,51,52] (Muscle Attachment Box 20.22) (Fig. 20.22).

Actions

MUSCLE ACTION: SUPERIOR OBLIQUE

Action Evidence

Eye depression Inadequate

Eye lateral rotation Inadequate

Eye intorsion Inadequate

INFERIOR OBLIQUE

The inferior oblique muscle travels posteriorly and laterally to
its attachment posterior and lateral to the axes of the eye
[28,51,52] (Muscle Attachment Box 20.23).

Actions

MUSCLE ACTION: INFERIOR OBLIQUE

Action Evidence

Eye elevation Inadequate

Eye lateral rotation Inadequate

Eye extorsion Inadequate

WEAKNESS OF THE MUSCLES 
THAT MOVE THE EYE

Movements of the eyes appear to be the result of a complex
and rhythmic coordination of the muscles of the eye. The eye
is moving continuously in individuals with normal motor con-
trol of the eyes, and it is likely that all of the muscles of the
eyes contract together, producing a steady gaze even when
the body or the target moves in space. An imbalance among
the extrinsic muscles of the eye produces strabismus, the
inability to direct the gaze of both eyes toward an object [52].
Strabismus in adults may produce double vision, or diplopia,
although young children are often able to accommodate by
ignoring the input from the misaligned eye. Weakness of
either medial or lateral rectus may impair the ability to scan
from side to side, creating difficulties in such activities as
reading. For example, a lesion of the abducens (sixth cranial
nerve) produces weakness of the lateral rectus muscle. The
antagonistic medial rectus pulls the eye into medial rotation,

Figure 20.26: The superior rectus is aligned with the orbit of 
the eye, but its position medial to the vertical and the anterior–
posterior axes explains its contributions to medial rotation and
intorsion.

Superior 
rectus
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producing a “crossed eye.” Peripheral vision also is challenged
if the lateral rectus is impaired, although compensations by
head movements may be available.

it from foreign matter and helping to lubricate it, and the
orbicularis oris, which closes the mouth, essential for normal
chewing and speech. The muscles surrounding the nose help
control the size of the nasal opening and passageways during
respiration and speech.

Weakness in the muscles of facial expression poses a
significant threat to the eye and produces impairments in
chewing and speech. In addition, weakness of the muscles of
facial expression alters the normal facial responses and often
results in asymmetrical and grotesque facial postures. In
many cases the facial skin is pulled toward the strong muscles,
producing smooth unwrinkled skin on the weakened side and
excessively wrinkled and puckered skin on the strong side.

The extrinsic muscles of the eye work in concert to pro-
duce smooth, well-coordinated eye movements, allowing an
individual to maintain a steady gaze even as the individual or
target moves. Weakness in any of these muscles impairs the
coordinated movements of both eyes and may lead to double
vision or reduced vision in a specific field.

The muscles of the face and eyes work together in complex
combinations to produce finely controlled facial expressions
and discrete eye movements. Impairments of single muscles
are uncommon, and isolated examination of individual mus-
cles is unrealistic. Therefore, the clinician needs to appreciate
the types of disturbances in movement patterns that can
occur with weakness of these muscles.
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