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Skeletal Muscle attachments

Muscles attach to a bone by dense CT sheets

Superficial
transverse
metacarpal
ligament

Palmar
aponeurosis |
(aponeurosis
palmaris)

Tendon of
palmaris longus

F

Direct (fleshy): epimysium fused to
periosteum of bone or
perichondrium of cartilage

Indirect: CT wrappings extend
beyond muscle as rope-like tendon
or sheet-like aponeurosis



Skeletal Muscle attachments

* Most skeletal muscles attach to bone in at least two places

* Contraction of the muscle results in movement = action
* Origin — less movable attachment (stationary bone)

* Axial = Typically the inferior attachment

* Appendicular = Typically the proximal attachment

* Insertion — more movable attachment

* Axial = Typically the superior
attachment

* Appendicular = Typically the distal
attachment



Skeletal Muscle Actions

(a) A muscle that crosses on the anterior side of a joint produces flexion* Action — t h e | N Se rt| O N
' moves toward the origin

Example:
Pectoralis major
(anterior view

(b) A muscle that crosses on the posterior side of a joint produces extension*
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Example: Latissimus
dorsi (posterior view)

The latissimus dorsi ' »
is an antagonist of Eo rd
\ ‘\e d / /| the pectoralis major. o

AT Y

: Example: Deltoid
e // ( middle fibers

= (anterolateral
view)

(d) A muscle that crosses on the medial side of a joint produces adduction

,"\*\"‘
Example: 7R
Teres major ft{\ N
(posterolateral view) 2 O .

The teres major / };"\\\
is an antagonist &’aﬁg} '
of the deltoid. L

* These generalities do not apply to the knee and ankle because the lower limb is rotated during development. The
muscles that cross these joints posteriorly produce flexion, and those that cross anteriorly produce extension.
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Functional Muscle Groups

The arrangement of muscles allows them to work either together
or opposite of one another to produce a range of movements.

* Prime mover (agonist) largest workload, producing a movement.

* Antagonist oppose, or reverse, the prime mover’s movement.
Provide some resistance to stabilize movement.

* Synergist work with the prime ——
mover to: o )\j

e Add extra force to the movement ,,
. = (’ s

Reduce unnecessa ry movements attachment of

the muscle.

When the muscle
contracts, the
insertion moves
toward the origin.
A simple way to
remember this is
“I move” toward O.

* Fixators are synergists that
immobilize a bone so the prime
mover has a stable base

The insertion

is the more mobile
attachment

of the muscle.

Insertion (I)

(b) Biceps brachii after contraction



Skeletal Muscle Organs

* Muscles have different shapes and functional capabilities

* Common fascicle arrangements:

1.

Parallel - fascicles run parallel to long axis of the muscle

Convergent - broad origin; fascicles converge toward single
tendon insertion

Pennate - short fascicles attach at angles to central tendon
running length of muscle

Circular - fascicles arranged in concentric rings



Patterns of fascicle arrangement in muscles.

@ =
(b)? \—Q 1\ (e)
o4
\ '\ 3

(a) Circular (b) Convergent (€)%
(orbicularis oris) (pectoralis major) | (e) Multipennate
, | (deltoid)
(d) il
(f) Bipennate
| (g) (rectus femoris)
(c) Fusiform (d) Parallel | (9) Unipennate
(biceps brachii) (sartorius) '3 ,& (extensor digitorum

longus)



Naming Skeletal Muscles

* Location or region: * Number of Origins:
* Bone * Bi- Biceps (2)
* Region * Tri—Triceps (3)
* Quad - Quadriceps (4)
* Size:
* maximus * Shape:
*  minimus * Deltoid
* longus * Rhomboeius
* bervis * Trapezius
°* major
e minor * Location of attachments
* Origin or insertion point
* Direction of muscle fibers: * Origin is always first
* Rectus
e Transverse * Muscle action
* Oblique * Flexor

* Extensor



Extrinsic Eye Muscles

d Inferior rectus
muscle

Inferior oblique
muscle

(a) Lateral view of the right eye

/ ' f Trochlea
Superior N '
rectus N/"—— Superior
oblique
-~ - . Lateral :
/ & Medial
rectus rectus
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Inferior — Inferior
oblique rectus
|
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(c) Anterior view of the right eye
© 2016 Pearson Education, Inc.

Trochlea

Superior oblique - i
tendon |

Superior oblique

rotation
muscle of eye
Superior rectus Inferior

muscle rectus muscle

Lateral rectus

muscle Medial

rectus muscle

Lateral
rectus muscle

tendinous ring

(b) Superior view of the right eye

Muscle Action Controlling cranial nerve

Lateral rectus
Medial rectus
Superior rectus
Inferior rectus
Inferior oblique
Superior oblique

Moves eye laterally

Moves eye medially

Elevates eye and turns it medially
Depresses eye and turns it medially
Elevates eye and turns it laterally
Depresses eye and turns it laterally

VI (abducens)
1ll (oculomotor)
1ll (oculomotor)
Ill (oculomotor)
lll (oculomotor)
IV (trochlear)

(d) Summary of muscle actions and innervating cranial nerves



Extrinsic Eye Muscles




Muscles of the Face

Superficial Deep

Epicranial
Epicranius
Frontal belly of
occipitofrontalis
Procerus Corrugator supercilil
Levator palp
Orbicularis oculi
Nasalis
Levator labii superioris
= R 5
£y s minor Levator anguli oris (cut)
Zy! icus major Masseter
o Buccinator
Risorius
Depressor anguli oris Orbicularis oris
Depressor labii inferioris
p Mentalis
Platysma
Epicranial ap
Epicranius

Frontal belly of
occipitofrontalis

Corrugator supercilii

Procerus
Orbicularis oculi

Nasalis

Levator labii superioris
Zygomaticusminor Levator anguli oris
Zygomaticus major

Masseter
Orbicularis oris

Depressor anguli oris

Depressor labii inferioris Mentalis

Platysma

2

(a) Anterior view

Epicranius -| occipitofrontalis

Epicranial
aponeurosis

Epicranius < Frontal belly
of occipitofrontalis

Temporalis

Occipital belly
of occipitofrontalis

Orbicularis oculi

Levator labii superioris

Zygomaticus minor
Levator anguli oris
Zygomaticus major

Buccinator

Orbicularis oris

Mentalis

Depressor labii inferioris
Depressor anguli oris

Platysma

Epicranial aponeurosis

Frontal belly of

Occipital belly of
occipitofrontalis

Temporalis

Orbicularis oculi

Zygomaticus minor
Zygomaticus major

Orbicularis oris

Buccinator

Depressor labii inferioris

Depressor anguli oris

Platy
Flaty

(b) Lateral view



Muscles of the Face




Scalp
Epicranius

Moves scalp and
eyebrows inferior

Retracts scalp

Orbicularis oris

Buccinator

Risorius

Zygomaticus
major

Zygomaticus
minor

Mentalis

Obricularis
oculi

Levator
palpebrae
superioris

Frontalis

Occipitalis

B: Mandible & Maxillae
S: Encircling the mouth

B: Alveolar processes — Mandible &
Maxillae
S: Orbicularis oris

B: Fascia of masseter muscle
S: Angle of mouth

B: Zygomatic bone
S: Superolateral edge of mouth

B: Zygomatic bone
S: Superior lip

B: Mandible
S: Skin of chin

B: Medial wall of the orbit
S: Skin surrounding eyelids

B: Lesser wing of sphenoid bone
S: Skin of superior eyelid

B: Epicranial aponeurosis
S: Skinof forehead & eyebrows

B: Occipital, superior nuchal line
S: Epicranial aponeurosis



Muscles of Mastication

Temporalis Temporalis (cut)

Lateral pterygoid

Medial pterygoid
Masseter

Buccinator Buccinator

Orbicularis oris Orbicularis oris

Mandible (cut)

Masseter (cut)

(a) Superficial lateral view (b) Deep lateral view






S: Temporal bone
Temporalis I: Coronoid process of
mandible

S: Zygomatic arch

BRI I: Ramus & angle of mandible

Chewing

S: Medial pterygoid plate
I: Mandibular ramus

S: Lateral pterygoid plate
Lateral pteryoid I: Condylar process of
mandible

Medial pteryoid




Muscles of the Neck
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Stylohyoid

Posterior belly of digastric Semispinalis capitis

Splenius capitis

Mylohyoid

Anterior belly of digastric Levaiar seepie

Thyrohyoid

Inferior constrictor

Sternocleidomastoid
Sternothyroid

Superior belly of omohyoid

Scalene muscles
Sternohyoid

Trapezius

Inferior belly of omohyoid

Platysma (cut)

Anterolateral view



Muscles of the Neck

Oral
cavity

Food
Pharynx

Hyoid

Oral
cavity

Food

Hyoid

Larynx

Styloid
process

Pharyngeal
constrictors:

Palatoglossus Superior

Styloglossus

Genioglossus Middle

Stylohyoid

Inferior

T Mandible (cut)

: ' Geniohyoid

Hyoid bone

Hyoglossus

Thyroid cartilage
Mylohyoid

Stylohyoid

Right lateral view Omohyoid

Sternohyoid



INNERVATION |ACTION MUSCLES m ANTAGONISTS

Cervical spinal
nerves

Extend the neck

Protracts tongue

Elevates & retracts
tongue

Depresses & retracts
tongue

S: Mastoid process of temporal
bone

I: Manubrium and sternal end of
clavicle

Sternocleidomastoid

Splenius capitis &
cervicis

Longissiumus capitis

B: Fascia of deltoid & pectoralis
Platysma major, & acromion of scapula
S: Skin of cheek & mandible

Genioglossus

Styloglossus

Hypoglossus




Muscles of the Neck

Superficial Deep

["Mylohyoid
Genioglossus
" . ]_ Suprahyoid
’ muscle

Suprahyoid _|
muscles

Digastric:
Anterior belly

Posterior belly Hyoglossus

Hyoid bone

Infrahyoid _ | Omohyoid
ppsces | Sternohyoid

Omohvoid
T Y

Thyrohyoid
Sternothyroid

Infrahyoid
muscles

Sternocleidomastoid
Scalene
muscles

["Mylohyoid
Suprahyoid | Stylohyold
muscles Digastric:
Anterior belly
Posterior belly
Hyoid bone
Infrahyoid | Omohyoi Omohyoid
muscles | Sternohyoid Thyrohy Infrahyoid

muscles

Sternocleidomastoid

P h
Ster Y

Scalene
muscles

Clavicle

Anterior view

Deep Deeper

Rectus capitis
posterior minor

Rectus capitis

posterior major
Semispinalis capitis
Obliquus capitis superior

Sternocleidomastoid

Obliquus capitis inferior

Longissi capitis

capitis

capitis (cut)

Levator
Splenius capitis (cut)

Splenius cervicis

Rectus capitis
posterior minor

Rectus capitis

Semispinalis capitis posterior major

Obliquus capitis superior

Sternocleidomastoid

Obliquus capitis inferior

Longissimus capitis

Splenius capitis (cut)

capitis

lis capitis (cut)

Levator scapulae Splenius cervicis (cut)

Splenius cervicis

Posterior view



Muscles of the Neck




m INNERVATION ACTION MUSCLES w ANTAGONISTS

Cervical spinal

TG R nerve C1

muscles

CN V,

CN VII

Infrahyoid
muscles

Cervical spinal
nerves

CN V3 (ant. belly)
CN VIl (post. belly)

Depresses hyoid
bone

Depresses thyroid
cartilage of larynx

Depresses hyoid
bone and elevates
thyroid cartilage of
larynx

Digastric

Geniohyoid

Mylohyoid

Stylohyoid

Sternohyoid

Sternothyroid

Thyrohyoid

S: ant. belly — mandible;
post. belly — mastoid
process

I: Hyoid bone

S: Mental spines of
mandible

I: Hyoid bone

S: Mylohyoid line of
mandible

I: Hyoid bone

S: Styloid process of
temporal bone

I: Hyoid bone

S: Hyoid bone

I: Manubrium and
sternal end of clavicle
S: Thyroid cartilage of
larynx

I: Manubrium of
sternum

S: Hyoid bone
I: Thyroid cartilage of
larynx



Muscles of the Neck and Vertebral column

Deep Deeper

A

\

B Ly ' ‘
) - Semispinalis cervicis

Longissi capitis

Splenius capitis

Serratus posterior superior
External intercostals

Splenius cervicis

lliocostalis group
Erector spinae - Longissimus group

Spinalis group

Semispinalis thoracis

Serratus posterior inferior

Internal obli ™, \ /
nternal oblique N Multifidus

; lumborum
External oblique (cut) 3 \

[N \ "\ /)
(d) Schematic of erector spinae » WAR
muscle group locations

Semispinalis cervicis

Splenius capitis

Serratus posterior superior

Splenius cervicis

Sp[na' is lliocostalis group
column Erector spinae + | ongissimus group

Semispinalis thoracis

Spinalis group

Longissimus
column
Multifidus
Serratus posterior inferior
"IOCOStal'S Internal oblique
Col umn Quadratus lumborum

External oblique (cut)

Posterior view

V— Semispinalis capitis 7

i—Transversospinalis

3 ( J -

— Transversospinalis




Erector
spinae

Cervical
and
Thoracic
spinal
nerves

Location Muscles Antagonist
(Synergists) S

Spinalis

Longissimus

lliocostalis

S: Spinous process axis to thoracic
vertebrae
I: Lumbar spinous process and C7

spinous process

, Abdominals
S: Mastoid process

I: lliac crest and sacrum

S: Angles of the ribs
I: lliac crest and sacrum



Muscles of Respiration

External
intercostals

(a) Anterior view

\ \~ )
%‘“—Stemum '?(’
=3
W

— Sternum

N

External intercostals

Internal intercostals

(c) Lateral view

Scalene muscles

Scalene muscles

Internal

2 anterior
intercostals

Internal
intercostals

Transversus (s L e e — External
thoracis intercostals

Diaphragm

Sternum
Xiphoid process
Costal cartilage
Caval opening
Central tendon

of diaphragm

Esophageal
| opening

Aortic opening LRIV .
(hiatus) N 4
12th rib A y

Right crus

Left crus

Quadratus lumborum
muscle (cut)

Psoas major
muscle (cut)

(d) Diaphragm, inferior view

=

External
intercostal
muscles

Internal
intercostal
muscles



Muscles of the Abdomen

Pectoralis major

Serratus anterior

Tendinous intersections

Tendinous intersections

Rectus sheath

Umbilicus

Linea alba

Superficial Deep

Rectus sheath Rectus abdominis

Transversus abdominis
Internal oblique (cut)
External oblique (cut)

Umbilicus

Linea alba

Aponeurosis of

external oblique Inguinal ligament

External
intercostal

Internal
intercostal

Rectus
abdominis

Aponeurosis of
external oblique

Transversus abdominis
Internal oblique (cut)

External oblique (cut)

Inguinal ligament

(b) Anterolateral view

(c)

Internal oblique
and
rectus abdominis

Transversus
abdominis

Rectus
abdominis

External and
internal obliques

Transversus
abdominis

Internal
oblique



Hypaxial

Respiratory

Abdominals

Spinal
erves

Intercostal
nerves

Phrenic nerves
C3-C5

Rectus abdominis

Transversus
abdominis

External oblique

Internal oblique

External
intercostals

Internal
intercostals

Transversus
thoracis

Diaphragm

S: Sternum, lower costal cartilages
I: Pubic crests and symphysis

S: Ribs 7-12, thoracolumbar fascia
I: Rectus sheath, pubic crest

S: ribs 5-12, thoracolumbar fascia
I: Rectus sheath, pubic crest &
symphysis

S: ribs 5-12, rectus sheath
I: thoracolumbar fascia, pubic crest

S: Superior border of inferior rib
I: Inferior border of superior rib

S: Superior border of inferior rib
I: Inferior border of superior rib

S: Costal cartilages 2-6
I: Xiphoid process and internal surface
of the sternum

* Internal
intercostals and
Transversus
thoracis are
anatagonists to
External
intercostals



