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What professionals are saying about Mastering Muscles & Movement

“Mastering Muscles & Movement makes human
anatomy and kinesiology highly accessible to the
reader. The information is presented in a format
that accelerates the learning process and creates
a long-term functional memory for the student.
Accompanied with the study cards, Mastering
Muscles & Movement makes learning fun and
simple. | highly recommend this book for
undergraduate to post-graduate students as well
as practitioners in the field of healing arts and
musculoskeletal medicine.”

Avilio Halme, MPT, COMS

“Mastering Muscles and Movement presents an
innovative and practical learning tool for
students of Anatomy and Kinesiology. It is the
first book that | have seen that actually
demonstrates the steps to successful
memorization and information retention. It gives
you the sense that you are looking through the
notes of the best student in class and learning
their secret code. The simple, quick access to
detailed content and the excellent selection of
study tools will make this a book that students
reach for first.”

Ellen K. Geary MS, LAc

“Mastering Muscles and Movement outshines
every other learning guide | have seen, and it is
the ONLY book offering a system that maximizes
the learning potential for every student of
anatomy, kinesiology, massage therapy, physical
therapy, etc. The layout, images, muscle
groupings, and tables included in the system are
pure genius. The author provides helpful online
learning resources that add power and efficiency
to the system. The clear and concise images
allow for quick referencing of material. I'm
impressed with the accuracy and level of detail
included on innervation, attachment sites,
actions, joints, and ligaments. There is so much
information packed into this gem of a book!
Additionally, it includes sections on the muscles
of the face and jaw as well as the pelvic floor,
two areas that are often overlooked in
kinesiology textbooks. Mastering Muscles and
Movement is truly in a class of its own and it is
my first choice for instructing kinesiology courses
and as a reference guide in my clinical practice.”

Wren McLaughlin, PT, DPT, PRC, WCS, MS

www.studymuscles.com

Interactive apps and downloadable support materials are available at the companion website.
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Preface

Mastering Muscles & Movement — A Brain-
Friendly System for Learning Musculoskeletal
Anatomy and Basic Kinesiology, provides a
unique, strategically organized approach for
learning the muscles, bones, joints, movements, and
motor innervation of the human body. As the
subtitle implies, research in brain-based learning
has been richly applied in the design of this book to
facilitate understanding, memorization, and mastery
of this body of knowledge.

Approach

This book provides a complete set of information
for the study of musculoskeletal anatomy and basic
kinesiology. While there are many books available
that cover the subject, Mastering Muscles &
Movement (MM&M) presents a fresh approach
that is designed to leverage the natural ways the
brain observes, learns, and recalls this type of
information. Rather than employing the usual one-
muscle-per-page format, this book treats groups of
muscles as “movement families” and presents them
in a way that provides a rich visual, verbal, and
relational learning environment.

The result is a truly brain-friendly experience for
the student. The myriad details and inter-
relationships are easily recognized in simple and
natural ways by the innovative arrangement of the
muscle information on each page and from page-to-
page. The reader comfortably stays aware of the
bigger picture while studying any one item, easily
compares and contrasts related features and facts,
and is enabled to structure study time to play to
strengths or to eliminate weaknesses.

Benefits

Some benefits of this approach are:

e Isolates and supports learning and repetition
from many directions: visual, verbal, relational.

e Supports the brain in doing what it does best:
Consistently encourages the reader, simply by
the way the material is laid out and sized on the
pages, to compare and contrast, see patterns,
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perceive interrelationships, and “come at” the
information from different directions.

e Muscle and bone information and illustrations
are arranged to allow easy and repetitive self-
testing while studying.

e Precise and uncluttered presentation clarifies
common misunderstandings, and illuminates
facts and relationships that are often overlooked.

e While studying, the information is anchored in
the brain with multiple “hooks”, providing rich
cross-neuronal connections that are important
for easier recall of details and relationships.

e Material is clearly organized throughout, and
has visual cues that always keep the reader
aware of where they are within the greater body
of knowledge contained in the book.

Audience

The first edition of MM&M has been successfully
utilized by students learning massage therapy, yoga
instruction, physical therapy, Pilates instruction,
athletic training, and dance, as well as students in
college undergraduate functional anatomy and
anatomical kinesiology classes. This new second
edition has incorporated many improvements
suggested by students and instructors over the years.
The format has been redesigned and new
information and illustrations added, while
maintaining the original brain-friendly organization
and approach that has proved useful in the past.

For many students MM&M has served as a course
textbook, while in other educational programs it has
proved valuable as supplemental material
(depending on the level of specialization required
for the course). In addition, this book has served as
an easily accessible reference on the shelf of
practicing professionals. Finally, because of its
clarity of organization and simplicity of approach, it
is an excellent quick-review book for students who
are preparing for examination, and for practicing
professionals who want to refresh their knowledge
before attending continuing education classes.

Preface i



Organization

MM&M is organized in a way that flows through a
course of study of the musculoskeletal system. The
clearly delineated segments allow the reader to
focus on a specific portion of information while
staying oriented within the whole. Note that the
muscle groups in Chapters 4-6 can be taught in any
order. Each presentation is independent of the
others, allowing instructors to structure their class to
their preference.

Chapter 1 — Basic Information provides founda-
tional information for the study of muscles and
movement. It gives definitions of terms and
establishes a system for describing and analyzing
body movement. Basic information is provided for
the main body systems that are related to the study
of kinesiology: bones, joints, muscles, nerves, and
fascia. Finally, it introduces some important
kinesiology concepts.

Chapter 2 — Bones, Bony Landmarks, Joints, and
Ligaments employs an atlas format to present
detailed features of all the bones of the body. This
provides a central location that can be quickly
referred to while proceeding through learning the
muscles of the body later in the book. It gives
information about the overall skeleton, as well as
details about each individual bone. Master lists of
the joints of the body and ligaments of the body are
also included. Note that detailed illustrations of the
joints and ligaments are provided at the beginning
of chapters 4 through 6 as appropriate for the upper
extremity, axial skeleton and lower extremity
divisions of the body.

Chapter 3 — Using the Brain-Friendly System to
Optimize Your Learning is a must-read to prepare
the reader to fully utilize the brain-friendly
approach employed to describe all the muscles in
Chapters 4, 5 and 6. Understanding how to proceed
is an essential step to allow the learner to truly
master the muscles and movements of the body.
Chapter 3 also outlines the types of information to
learn and how that information is used in practical
applications.

Chapters 4, 5, and 6 provide the bulk of the
muscles and movement information in a special
format that emphasizes constantly comparing and
contrasting facts and pictures. The unique
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organization allows the reader to comfortably
understand, memorize and recall the muscles of the
body and study their actions and innervations. This
approach helps the brain build a rich neuronal
network that will lead to true mastery of the subject.

Chapters 7 — Summary Tables provides a handy
presentation that can be quickly referenced once the
reader has learned all the muscles in chapters 4, 5,
and 6. The tables also reconcile some of the overlaps
or gaps that were necessarily created by dividing the
muscles into 13 groups for chapters 4-6 (especially
multi-joint muscles). These tables are very useful
when assessing and analyzing a client’s movement
patterns or posture, when performing or teaching
stretching or strengthening exercises, or when
reviewing material prior to an exam. Chapter 7 also
includes a comprehensive master table of the motor
innervation of the entire musculoskeletal system of
the body.

Chapter 8 — Study Aids gives a summary of the
ancillary materials currently available on the
companion website. These include downloadable
PDF files and interactive apps, The end of the
chapter also includes some general purpose
worksheets that can be photocopied by the
purchaser of the book for their personal use. Note
that the online materials are likely to evolve over
time, given the dynamic nature of the internet.

Ancillary Materials

Online materials based on the text and illustrations
in Mastering Muscles & Movement are available at
www.studymuscles.com to support both students
and instructors.

Student materials include muscle and bone
flashcards, muscle and bony landmark practice
sheets, synergist/antagonist practice sheets, muscle
tickets, study questions and other study aids. The
study tools also include a muscle flashcard app and
the Brain-Friendly Muscle Viewer, which is an
interactive app that presents all the muscles in a
style that matches the organization of the textbook.

The instructor resources include downloadable
Powerpoint presentations, homework and quiz
templates, study questions with keys, and other
materials.

Mastering Muscles & Movement
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Muscles — List by Group

Muscles are placed in groups based on the bones and joints they move as they contract.

----- Upper Extremity -----
(Chapter 4)

Group 1 —Scapula / Clavicle
p.75-82

Trapezius

Levator scapula
Rhomboid major & minor
Serratus anterior
Pectoralis minor
Subclavius

Group 2 — Shoulder Joint
Deltoid

Supraspinatus

Infraspinatus

Teres minor

Subscapularis

Pectoralis major
Coracobrachialis

Latissimus dorsi

Teres major

Group 3 - Elbow, Forearm

Biceps brachii p. 91-98
Brachialis &
Brachioradialis e
Pronator teres
Pronator quadratus
Triceps brachii
Anconeus b"
Supinator i\

Group 4 — Wrist, Ha. 0
Flexor carpi radialis ‘
Palmaris longus

Flexor carpi ulnaris

Flexor digitorum superfs
Flexor digitorum prof
Extensor carpi radia’ 2us
Extensor carpi rad’ .evis
Extensor carpi v’

Extensor digit

Extensor inc

Group 5 - Thumb
Flexor pollicis longus
Flexor pollicis brevis
Opponens pollicis
Adductor pollicis
Abductor pollicis brevis
Abductor pollicis longus
Extensor pollicis longus
Lixtensor pollicis brevis

p.107-113

Bonus Group
Intrinsic muscles of the hand

p. 114115
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----- Axial Body -----

(Chapter 5)
Group 6 — Face, Jaw
Masst:ler . p. 127-134
l'emporalis @)

Lateral pterygoid

Medial pterygoid

Occipitofrontalis

Platysma

Suprahyoids Group
Geniohyoid, Mylohyoid,
Stylohyoid, Digastric

Infrahyoids Group
Sternohyoid, Sternothyroid,
Omohyoid, Thyrohyoir

Muscles of facial expre

Group 7 — Neck d
Sternocleidomas’
Scalenes grour
Lon; apy’ ongus colli
S ~cipit )
as posterior major
ot S posterior minor
bl Apitis superior
C capitis inferior
> .S capitis
(IUS cervicis
.aispinalis capitis
_evator scapula*
Trapezius, upper fibers*
*(revisited for reversed O/I actions)

p. 135-142

Group 8 — Spine
Spinalis
Longissimus
[liocostalis ’ ‘
Semispinalis

Multifidus

Rotatores

Quadratus lumborum X 8
Interspinales & Intertransversarii

p. 143-150

Group 9 — Thorax, Abdomen,
Breathing
Rectus abdominis
External oblique
Internal oblique
Transverse abdominis
Diaphragm
External intercostals
Internal intercostals
Serratus posterior superior
Serratus posterior inferior
Levator costae
Transversus Thoracis

p. 151-157

2

Bonus Group p. 158-159°
Muscles of the pelvic floor and perineum

----- Lower Extremity -----
(Chapter 6)

Group 10—Hip Joint (Part 1)
Gluteus max!mus p. 167-174
Gluteus medius ‘.
Gluteus minimus
Piriformis (1% lateral rotator)
The other 5 lateral rotators
Gemellus superior
Obturator internus
Gemellus inferior
Obturator externus
Quadratus femoris
Iliopsoas
(lliacus & Psoas major)

Group 11 —Hip Joint (Part 2)
Sartorius

p. 175-182
Tensor fascia latae &
Pectineus
Adductor brevis

Adductor longus
Adductor magnus
Gracilis

Group 12 —Knee (& Hip Joint, Part 3)
Rectus femoris p. 183-190
Vastus lateralis &
Vastus intermedius
Vastus medialis
Biceps femoris
Semitendinosus
Semimembranosus
Popliteus

Group 13— Ankle, Foot, Toes
Gastrocnemius

Plantaris

Soleus

Tibialis posterior

Flexor digitorum longus
Flexor hallucis longus
Fibularis longus (peroneus)
Fibularis brevis (peroneus)
Tibialis anterior

Extensor digitorum longus
Extensor hallucis longus

p. 191-197

Bonus Group
Intrinsic muscles of the foot

p. 198-199
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Muscles — Alphabetical List

A

Abductor digiti minimi of the foot ................. 198
Abductor digiti minimi of the hand................ 114
Abductor hallucis ........cceoevereniiiiiieeeeee 198
Abductor pollicis brevis ..........ccceeeververveennnnne. 110
Abductor pollicis longus ..........c..ccevverrvennenne. 110
Adductor brevis.........coeeeeeiereneneneseeeeene 178
Adductor hallucis ........ccccoevererinencnenceenn 198
Adductor 1ongus .......cceeeveeviercieiieeieeee e 178
Adductor magnus .........ccceeeverienieniieie e 178
Adductor pOlliciS ......ccvevveereeeerieceereee e 110
ANCONEUS ....oeeeiiiieeeiiieeeiieeeeeeeeeree e e 94
B

Biceps brachii........cccocveevieiiiiiiiciieieciceieiens 94
Biceps femoris.......ccoceevveeiieieeienieieceeeee 186
Brachialis........cccoovevenininiiiieieecc e 94
Brachioradialis ........cccceceeeeieneniencncncncnienenn 94
Buccinator ......c..coevevenenenieecceee 128
BulboSpongiosis ........c.ccveeveevenienieeniesieneeennes 158
C

Coccygeus (ischiococcygeus)..eeerreereernrennns 158
Compressor urethrae ............cccceeevvereeennen. 158
Coracobrachialis.........ccccccevveviieecierenieennne. 86
D

Deep Six lateral rotators of the hip................. 169
Deep transverse perineal .............cccoeeverrvennnnne. 158
Deltoid.....coeeieieieieiec e 86
Depressor anguli OFiS........c.eecveeeverieerieeverenenne. 128
Depressor labii inferioris.........c.ccoceverereennnne. 128
Diaphragm........cccoeeeeveevienieieee e 154
DigASHIIC .o 130
Dorsal interossei of the foot ..........ccceevveennenns 198
Dorsal interossei of the hand..............c........... 114
E

Erector spinae group (ESG) .....ccccvvevevvvennnnne. 146
Extensor carpi radialis brevis ...........ccccue.ne..e.. 102
Extensor carpi radialis longus .........cc.ccceeeee. 102
Extensor carpi ulnaris...........ccoeeveveenvercvenennne. 102
Extensor digiti minimi........ceceeeeeveneenienennenne. 105
Extensor digitorum (fingers) .........cccccevvveneenne. 102
Extensor digitorum brevis (toes) .................... 198
Extensor digitorum longus (toes) ................... 194
Extensor hallucis brevis.........cccccoeeeeveencennne 198
Extensor hallucis longus.........cccccoceveenrnnnne. 194
Extensor indiCis.......cooveveerienieneeiceeece 102
Extensor pollicis brevis .......ccceevvveveenneennnnne. 110
Extensor pollicis 1onguS .........ccceeveeeerrrennnnne. 110
External abdominal oblique..............cccueenn...e. 154
External anal sphincter............cccoevvevveeevennnnnne. 158
External intercostals .........cccccoevevencnencnnenn. 154
External urethral sphincter ...........c.ccceevvenenne. 158
F

Fibularis brevis (peroneus brevis)..................... 194
Fibularis longus (peroneus longus) ................... 194

Vi  Muscles — Alphabetical List

Fibularis tertius (peroneus tertius)..........c.......... 197
Flexor carpi radialis.........ccocceveenieiineninnns 102
Flexor carpi ulnaris.........ccooceeveeneeeencenieennne 102
Flexor digiti minimi of the foot...................... 198
Flexor digiti minimi of the hand..................... 114
Flexor digitorum brevis .......c..ccocceveeereenennenne 198
Flexor digitorum longus ..........cccceeoeeveeneennne 194
Flexor digitorum profundus...........c.ccceevvreunenne 102
Flexor digitorum superficialis ..........ccccccc...... 102
Flexor hallucis brevis ........c.ccoceeeeeeieienennne. 198
Flexor hallucis longus............cccoevvervevienvennnnns 194
Flexor pollicis brevis ........cceeeveeveeeereeneennnnns 110
Flexor pollicis 1ongus .........cccccvevvvevveeienrennnnns 110
G

GaStrOCNEMIUS ..c..veeueeeieriierieeie et 194
Gemellus inferior & superior............cccccc....... 170
Geniohyoid ......ccoceeevieiiiieceeeec e 130
Gluteus MaXimus ........cceereeeereeienieneenieneennene 170
Gluteus medius ........coeeverenereeieieieieeeenes 170
Gluteus Minimus.......c.ccoererereeeeeeeereneennens 170
GTACIS et 178
H

Hamstrings. .......ccooveoverenereneie e 186
Hypothenar eminence muscles....................... 114
I

THACUS ... 170
[l10COCCYZRUS....covveeeeeeeieeiieeeeee e 158
THOCOStALS .. 146
THHOPSO0AS ..o 170
Infrahyoids Sroup .......ccoceeveevveieeerieeeae 130
Infraspinatus .......ccceceeveeeeeieiie e 86
Intercostals, external.............ccccoevvuvevieiiiiinnnns 154
Intercostals, internal ..............ccooeeuvvivieeiiiinnns 154
Internal abdominal oblique............ccccceevrnenne 154
Internal intercostals ........c.cceceeeeeierieienieniene 154
Interspinales.........cecveeeveieeieereeiereeieeeeiens 144
IntertranSversarii........occocevereveeeeceeeieeeene 144
ISchiocavernosus ........ccceveverererieieienieien, 158
L

LatisSimus dOrsi......c.ceeuveeeeeeerieriereee e 86
Levator anguli oriS........ccooceeerereeieieieeeene 128
Levator ani........ccoeevereerieniencec e 158
Levator COStae.......coveruirienieneeiceiesceieeeae 154
Levator labii SUPETIOTiS......ccevvveviereeeierieennenns 128
Levator labii superioris alaeque nasi .............. 128
Levator scapula........ccceeeveeveeienienieeieeeeseenenn 78
Levator scapula (reversed O/I action)............. 138
LoNGiSSIMUS......eeiveeieeieiieeierieeie e eeveseeeeens 146
Longus capitiS......cccccverveeveeeciereeneeieeieneeeniens 138
Longus COlli...ccuinieiirieiiecieieec e 138
Lumbricals of the foot .........ccceeeiriirierireene 198
Lumbricals of the hand.............ccoocvevieirnene 114
M

MASSELET ....cveeniieieeiieniieneereee et 130
MeEntaliS....coeeueeieieieieeneserceeeee e 128
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Multifidus ...ooovveiieieeieeeeeeeee e 146
Mylohyoid .......ccevvenieiieiieieeeeee e, 130
N

NASALIS ..o 128
(0

Oblique, abdominal ...........ccceeevevierienieennee. 154
Oblique capitis inferior..........ccceeeeeevervennenne. 138
Oblique capitiS SUPETIOT......cceeeverrereeerieeaennen. 138
Obturator €XteINUS .......cc.eevveerrreerreerreeerereennns 170
Obturator INtEINUS.......cccveerveerereerieeereeeereennens 170
Occipitofrontalis ..........ccceceevierieriiniiirierieenen. 130
OmMOhyoid.....c.covieiiiiiiieieee e 130
Opponens digiti Minimi.........ccceveeveerernennee. 114
Opponens POlLCIS ...cc.eeverierieiieeeieeeene 110
Orbicularis oculi.......ccoccveevverienieeieeiecieseenne, 128
Orbicularis OriS ........ccvveveeverieriieie e 128
P

Palmar interossel........cceevveereeerieeenieeeieeeieenens 114
Palmaris longus ........cccoceevieiirienieiieeeeee, 102
Pectineus.......ccovveeiiieieceeeee e 178
Pectoralis Major......cccceeeeeieienieniee e 86
Pectoralis Minor...........ccuevveevieeeieeieieesieeieeneeans 78
Pelvic floor muscles........cccoeeveevveeneeeciieeiieenns 158
Peroneus brevis (fibularis brevis)..........ccue....... 194
Peroneus longus (fibularis longus) .................... 194
Peroneus tertius (fibularis tertius) ..................... 197
Piriformis.......ccecveeveeienieieeeece e 170
Plantar interoSsei........ccecververrvenreesiervenreneeennes 198
Plantaris .........cceevveeieeieeieieeee e 194
Platysma ......cccoeoueeiieieieeeee e 130
POPLIteUS ...t 186
Procerus......ccovveeiiiiieee e 128
Pronator quadratus..........cccceeeeveeriiniiiencene 94
Pronator teres.......ccvvevveeecveeevieeriieeieeeiee e 94
PS0as MajJOT.....cccuieiiiiiieiieeeeee e, 170
PS0as MINOT .....ccveevieeieiieiieieeiecee e 165
Pterygoid, lateral...........ccccovevvieeienieiienieenenen. 130
Pterygoid, medial..........ccocevvenieniiiieniene, 130
PubOCOCCYZRUS .....oevevevieiieieeieeeee e 158
Puborectalis ........ccccveeveeierienieieee e, 158
Q

Quadratus femoris...........ccceevveevreecreeieireseeenne. 170
Quadratus lumborum...........c.ccooevveeveeienenennen. 146
Quadratus plantae ...........cceceeeeeerieiereseneeneee 198
QUAAIICEPS ..evvieereeeiereereere e 186
R

Rectus abdominis..........cceeceevvenieneecienienennne. 154
Rectus capitis anterior ..........ccecceeeereereeneennee. 136
Rectus capitis lateralis ..........ccocceerveeerenenne. 136
Rectus capitis posterior major .............cce.e...... 138
Rectus capitis posterior minor ....................... 138
Rectus femoris......ceecveeeveeeceeeciieciecieeeee e 186
Rhomboid major........cccceveeviiniiiinieniecees 78
Rhomboid minor...........ccoceeeveeriieieieeneeieenenns 78
RISOIIUS ...covvieiieiicieeeeeeeee et 128
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Rotator cuff muscles.......ccccoceveveneniniiincnenne 86
ROtatores......cooeeviieiiniiniciicicciceccc e 146
S

SATtOTIUS ....veveeeeeeieeieieie et 178
Scalenes roup .......ccoevereeereeeeeeieieeeenens 138
Semimembranosus...........cceverererereneneeenne 186
SemiSPINaliS......c.cccverrierreerieieeiienieereeeeeeneneees 146
Semispinalis Capitis ........cceevveeverreerreecvernenn 138
SemitendinoSUS .......coevververereeieeeieieierienaene 186
Serratus anterior.........c.ceveverererereeieniesieneennen 78
Serratus posterior SUPErior...........ccecveeverveennen. 154
Serratus posterior inferior.........c..coceeveeeeeeennene 154
SOICUS. ...eveeiiiecte ettt 194
SPINALIS ..ot 146
Sphincter urethrae............ccoceveeiieiennenenen. 158
Sphincter urethrovaginalis ............ccccceeeereenen. 158
Splenius Capitis .......ccceerveecreereeieriierreereereneenn 138
Splenius CEIVICIS ....vevvierirririerrieieereeveeeeenes 138
Sternocleidomastoid ..........cccceeeverieinnceienne 138
Sternohyoid.......cccovevvieiieiieieieeee e 130
Sternothyroid ........ccoevevvieevieieeieieeee e 130
Stylohyoid.......ccovveieeieiieiieieeieceeeee e 130
SUBCIAVIUS ..ot 78
Suboccipital roup (4) ...cecveeververeerieeiernenenn 138
SubscapulariS........c.eceeeverieneeienieneee e 86
Superficial transverse perineal........................ 158
SUPINALOT.....coeiieieiieieeee e 94
Suprahyoids group (4) ....cceeeveeeeeeereeneeeeneens 130
Supraspinatus.........ceceeeeereesienienieneeeeee e 86
T

Temporalis......ccocveeveeeeienieeee e 130
Tensor fascia latae .........ccooceeveeririeieneee 178
Teres Major.....cccveereieeieieeieeeesee e 86
Teres MINOT.....cccuvieeeieeiiieciieeeie e eeeeeiee e 86
Thenar eminence muscles.........ccooceveeereeennne. 114
Thyrohyoid ......ccccoovieiiniinieieeeeee 130
Tibialis anterior.........ccceevevieneriienieniereeeee 194
Tibialis POSIETIOL.......ccveeveeeiereeereereeereeeeerenns 194
Transverse abdominis ..........cccceeeeererereennene 154
Transverse perineal muscle (deep).................. 158
Transverse perineal muscle (superficial) ........ 158
Transversospinal group (TSG)........cccveeveneeee. 146
Transversus thoracis ..........cocceceeeeceienienienenn 154
TTAPEZIUS ..ottt 78
Trapezius, upper fibers only .......cccceceeereenene. 138
Triceps brachii ........ccocvevieiinieiieiicieee, 94
\%

Vastus intermedius..........ccceeerereneneeieneennenn 186
Vastus lateralis.........ccocevevenereninneiencnene 186
Vastus medialis......c.ccoevereneneninnceienieniennenn 186
Z

Zygomaticus Major .........ceeveerveeeereeneeeneeeeenes 128
ZygomatiCus MINOT ......cc.eevveeuereereeniereeneennes 128
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About the Information in This
Book

Books on muscles and movement are notoriously
inconsistent in the details of the muscle attachments,
actions and innervation assigned to individual
muscles. Variations in artistic renderings of muscles
and other structures present an additional challenge
when studying musculoskeletal anatomy. There are
many valid reasons for these apparent inconsist-
encies, including human anatomical variation,
measurement and analysis methods employed by
anatomists, and editorial decision processes.

Suffice it to say, this book necessarily adds one
more resource to the fray. As such, I will note the
main resources and the process [ used while making
decisions about the information I present in this
book. The Bibliography on page 231 lists the main
resources used while developing the material. Some
resources were influential in my artistic choices,
while others were given varying degrees of
influence in my decisions about factual muscle
information (origin, insertion, action, innervation),
as well as terminology and descriptions regarding
physiology and kinesiology.

For muscle, nerve, bone, joint and ligament details,
I studied and compared many sources, from
introductory muscular system books to high-end
anatomy atlases to comprehensive kinesiology
textbooks (see bibliography). When differences
were not easily reconciled, I turned to the highly
detailed analyses of anatomy and function in the
Travell and Simons manuals (ref. 33 and 39) and
sometimes to newer peer-reviewed articles in the
medical literature. In more difficult cases I made
tables to compare sources and look for common
ground, discussed the information with colleagues,
consulted additional books and internet resources,
and studied cadaver dissections.

After weighing all of the above, I then “flavored”
the presentation based on my specific approach, i.e.,
to be brain-friendly. The information was then
incrementally refined while seeing students’
responses over many years of teaching kinesiology
and cadaver anatomy. Please read the Preface on
page i, and read Chapter 3 — “Using the Brain-
Friendly System to Optimize Your Learning” to

viii

better understand the specific approach used in the
Mastering Muscles & Movement system.
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Introduction

The essential definition of the term Kinesiology is
“the study of movement”. To study movement of
the human body one must learn the muscles, their
functions, the joints they cross, and the places on
bones where they attach. That knowledge is then
utilized in a variety of practical applications.

Chapter 1 — Basic Information provides founda-
tional information and terminology that need to be
understood before learning all the muscles that are
presented later in the book. Once these basics are
covered, the rest of the book proceeds as follows.

Chapter 2 — Bones, Bony Landmarks, Joints, and
Ligaments employs an atlas format to present
detailed features of all the bones of the body. This
provides a central location that can be quickly
referred to while studying the musculoskeletal
system. Master lists of joints and ligaments are also
included, which then refer to the more detailed
information given in chapters 4 - 6.

Chapter 3 — Using the Brain-Friendly System to
Optimize Your Learning is a must-read to prepare
the reader to fully utilize the brain-friendly
approach employed when describing all the muscles
in Chapters 4 - 6. Understanding how to proceed is
an essential step to allow the learner to truly master
the muscles and movements of the body.

Chapters 4, 5, and 6 provide the bulk of the muscles
and movement information in a special format that
emphasizes constantly comparing and contrasting
facts and pictures. The unique organization allows
the reader to comfortably understand, memorize and
recall the muscles of the body and study their
actions and innervations.

Chapter 7 — Summary Tables provides a handy set
of summary action and innervation tables that can
be quickly referenced once the reader has learned all
the muscles in chapters 4, 5, and 6.

Anatomical Terms

Anatomical Position

Anatomical position is a standing posture in which
the parts of the body are placed in specific ways. It
provides a reference position that is used as the
basis to name and describe body movements,
positions, and directions. The components of
anatomical position are:

e Erect posture

e Face forward

e Feet forward

e Arms at sides

e Palms of hands forward

e Fingers and thumbs in extension

(straight, not closed in fists).

A vertical line called the midline divides the body
into right and left symmetrical halves. Note that the
body is not symmetrical from front to back, so the
midline does not apply when viewing the body from
the side.

2 Chapter 1 — Basic Information
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Terms of Direction and Position

The following terms are used to describe the
relationships of one body structure to another, and
to clarify body positions and movements. These
terms are defined for a person standing in
anatomical position. Therefore, it is easiest to learn

the terms while visualizing the body in that position.
Once learned, the terms can be used to precisely
describe body positions and directions no matter
what orientation the body is in.

Superior / Cranial (also cephalad) — Closer to the
head; situated above another structure. Example:
The right lung is superior to the liver.

Inferior / Caudal — Closer to the feet; situated below
another structure. Example: The umbilicus (belly
button) is inferior to the chin.

Proximal — Nearer to the trunk or point of origin of a
limb. Example: The knee is proximal to the foot.
Distal — Further from the root of a limb.
Example: The hand is distal to the elbow.

The terms proximal and distal are primarily used
when referring to the arms and legs.

The terms cranial and caudal are primarily used
when referring to the head, neck and torso.

Anterior / Ventral — Front of the body, or a structure
closer to the front than another structure. Example:
The abdomen is anterior to the spine.

Posterior / Dorsal — Back of the body, or a structure

Deep — Beneath or inward from the surface of the
body. Example: Muscles are deep to the skin, and
bones are deep to the muscles.

Superficial — Near the surface, or closer to the surface
than another structure. Example: The muscles are
superficial to the bones.

closer to the back than another structure. Example:
The spine is posterior to the sternum (breast bone).

The terms ventral and dorsal are primarily used
when referring to the head, neck and torso.

Medial — Refers to a structure that is closer to the
midline or median plane of the body.
Example: The eyes are medial to the ears.

Ipsilateral — Indicates that a structure is on the same
side of the body as another structure. Example: The
shoulder and ipsilateral hip moved toward each other.

Contralateral — Refers to a structure being on the
opposite side of the body from another structure.
Example: Touch your foot with your contralateral hand.

Lateral — A structure that is further away from the
midline. Example: The little toes are lateral to the big
toes (in anatomical position).

Supine — Lying on the back (face up, belly exposed).

Prone — Lying on the belly (face down, back exposed).

(jepnen) Jouaul
Superior (Cranial)

N

9

Anterior
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Regions of the Body

The body can be divided into many regions. locations on the body. Here are some regional terms
Knowing the names of regions allows efficient and that are useful when studying kinesiology:
precise communication when talking about

Cranial - head Lumbar - lower back

Cervical - neck Sacral - base of spine, tail bone
Thoracic - upper trunk, ribcage Inguinal - where lower abdomen meets thigh
Supraclavicular - above the clavicle Pubic - genital region

Axillary - armpit Gluteal - buttocks

Pectoral - upper chest Femoral - thigh

Abdominal - area between ribs and pubis Patellar - kneecap, front of knee
Brachial - arm (upper arm) Popliteal - behind knee

Antebrachial - forearm Crural - leg (below knee)

Cubital - elbow Sural - calf of leg

Antecubital - front of elbow Dorsum - top of foot, also back of hand
Palmar - palm side of hand Plantar - bottom (sole) of foot

Cranial

Supraclavicular .
P Cervical

Axillary

Pectoral = Bl Brachial Thoracic
/ \\_ Antecubital
¢ . Cubital
Abdominal Antebrachial Lumbar
N/ Sacral
i Palmar Gluteal
Inguinal
. Femoral
Pubic Popliteal
iﬁ ' Patellar

Sural

Crural

Dorsum (of foot)

\ Plantar

Regions of the Body
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Frontal (Coronal) Plane

Sagittal Plane

Sagittal
Plane

Plane

Transverse
Plane

All 3 Planes

Transverse Plane

The Three Cardinal Planes

Planes

A plane is an imaginary flat surface (visualize a
pane of glass or flat piece of cardboard). Basic body
movements are defined to occur in one of three
cardinal planes:

Sagittal Plane — A vertical plane passing from front
to back, dividing the body into right and left
portions. A special sagittal plane called the median
plane (also called the midsagittal plane) passes
through the midline and divides the body into equal
halves. Forward and backward body movements
occur in the sagittal plane.

Frontal (Coronal) Plane — A vertical plane
extending from side to side, dividing the body into
anterior and posterior portions. Side-to-side
movements occur in the frontal plane.

Transverse Plane — A horizontal plane that divides
the body into upper and lower portions. Rotational
or twisting movements occur in the transverse
plane.

Moving in
the sagittal
plane

Moving out
| of the frontal
Ry plane

Flexion of the Spine

Moving In a Plane: To visualize a body part
moving in a plane, first place the plane so it passes
through the joint that is moving. Pick a point on the
body part that is doing a certain action, and that
point will stay in contact with the plane throughout
the movement. For example, if you are going to
bend the neck and trunk forward (flexion of the
spine), then place a sagittal plane at the midline of
the body so it passes through the joints along the
spine. Note that your nose lies in the plane, and as
you flex forward notice how the tip of your nose
travels (it stays in the plane).

Moving Out of a Plane: Moving in one of the
vertical planes constitutes moving out of the other
vertical plane.  For example, moving from
anatomical position in the sagittal plane causes
movement out of the frontal plane. In the above
spine flexion example, your nose moves forward out
of the frontal plane.

Moving out | Moving in
of the sagittal the frontal
plane plane

Side Bending of the Spine

Moving In a Plane vs. Moving Out of a Plane
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Movement Definitions (Actions)

The terms defined in this section enable clear and
concise description of the movements (also called
actions) of all parts of the body. These terms, like
the terms of position and direction on page 3, are
initially defined and most easily learned referring to
a body in anatomical position. They may then be
used to describe movements of the body in any
orientation or position. It is useful to think of
actions as matched in pairs of opposing actions.

Action Pairs

Defining the action of a body part moving in space
involves two components: (1) specify the joint
where the body part is connected to the body, and
(2) observe the plane in which the body part is
moving. The body part can then move in one
direction or the opposite direction while staying
within that plane. These two opposing movements
are called an action pair. When observing a body
part moving, it is important to stay aware that there
is always an opposing movement possible. Below
are examples of the action pairs possible when the
humerus is moving at the shoulder joint.

Action Pairs at the Shoulder Joint

Sagittal Frontal Transverse

Plane of & 3 3
Movement /T i )
— u . Aol
AT { ]

Lateral

Rotation
F. &

e

Action
: P
Pair 94
\ =k \
B 4!
l A _ o
Extension Adduction MEd'.aI
Rotation

Main Actions

Main actions are “standard” actions that apply to
many parts of the body. Two bones meet at a joint,
and they stay in contact at that joint as one bone
moves relative to the other bone. The moving bone

6  Chapter 1 — Basic Information

stays in one of the three cardinal planes as it moves,
defining the action. The main actions are listed in
the table below, and illustrated on page 7.

Main Actions

Moving in the: Action Pairs Applies to:
Sagittal Flexion Limbs, neck,
plane Extension and torso
E— Abduction Limb
C\'g‘ ‘ Frontal Adduction Imbs
.f : - plane | ateral Flexion to the right Neck. torso
) Lateral Flexion to the left ’
@ Lateral Rotation Limb
J/!‘ % Transverse Medial Rotation Imbs
7]
S0 plane . .
W 1) ;k Right Rota'Flon Neck, torso
Left Rotation

Special-Purpose Actions

These are separately named actions that apply to
specific structures of the body. They have special
names either because they do not fit the “standard”
movements described above, or simply to clarify
unique types of movement that occur with certain
structures. Special-purpose actions are listed in the
table below, and illustrated on page 8.

Special-Purpose Actions

Action Pair Applies to:
Pronation
L Forearm

Supination
PIant.arfI.eX|on Ankle
Dorsiflexion
Inversion .

versio Subtalar joint (below ankle)
Eversion

Protraction .
Scapula, mandible

Retraction

EIevat|or1 Scapula, mandible, ribs
Depression

Upward Rotation Scaoula

Downward Rotation P

Radial Deviation Wrist

Ulnar Deviation

Horizontal Abduction

Horizontal Adduction Shoulder joint

A combination action at ball

Circumduction
& socket and ellipsoid joints
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Special-Purpose Actions (shown as action pairs)

ﬁ:

® = Location of joint that is moving
~ Horizontal ]

— Pronation
) |

F]

il Radioulnar joints =

 Radial Deviation™]
(Abduction)

( v,

Ao
—

|
(.11 Q.‘\\

Direction of movement

\

A

Wrist

(Adduction)

Abduction
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extension)

il Shoulder joint =

>
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~
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! flexion)
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| Adduction
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~ Circumduction ]

| Posterior Tilt _

EI = Sagittal Plane
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Frontal Axis
(Medial-Lateral Axis)

Sagittal Axis
(Anterior-Posterior Axis)

Longitudinal
Axis

Sagittal
Axis

Frontal
Axis

All 3 Axes

Longitudinal Axis
(Vertical Axis)

The Three Axes of Rotation

Axis of Rotation

Movements are defined to occur in a plane and
about an axis. The plane and axis are positioned so
that they both pass through the joint that is moving.
The concept of moving in a plane was discussed
earlier in this chapter on page 5. This section will
now define the axis of rotation. Then, the next
section will describe how to put a plane and axis
together to set up a more complete system for
describing movements.

Three Axes

An axis is a straight line around which an object
rotates (plural is axes). Visualize an arrow sticking
through a target or a wagon axle that the wheels
rotate around. Three axes at right angles establish
an axis system for describing body movements in
three dimensions. The figure above shows these
axes in relation to the body in anatomical position.
The two horizontal axes are named for the planes in
which they lie. For easier understanding, the axes
are also named to indicate the direction they travel.

1. Sagittal Axis — A horizontal front-to-back
line, lying in the sagittal plane and at right
angles to the frontal plane. This axis is also
called the Anterior-Posterior axis (AP axis).

2. Frontal Axis — A horizontal side-to-side line,
lying in the frontal plane and at right angles to
the sagittal plane. This axis is also called the
Medial-Lateral axis (ML axis).

3. Longitudinal Axis — A vertical top-to-bottom
line, lying at right angles to the transverse
plane. This axis is also referred to as the
Vertical axis.

Moving About an Axis

To visualize moving about an axis, consider an axis
skewering a block of wood (see figure below).
Assume the hole the axis is going through is loose
enough to allow the block to spin on the axis. The
block spinning on the axis is moving in a plane that
is perpendicular (at right angles) to the axis. Much
like a wheel on the axle of a car, the block is
prevented from moving in any other direction.

Anterior-Posterior axis sticking
through a Frontal plane

Medial-Lateral axis sticking
through a Sagittal plane

Longitudinal axis sticking
through a Transverse plane

Rotational Movement About Each Axis

Mastering Muscles & Movement
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Longitudinal
Axis

Frontal Sagittal

Anterior-
Posterior
(AP) Axis

Medial-
Lateral
(ML) Axis

Transverse
Plane

Planes and Axes — A System for
Describing Movement

As a body part moves in a given plane, the joint
turns about an axis. The axis is perpendicular (at
right angles) to the plane, and the axis passes
through the joint that is turning as the movement
progresses. The figure below illustrates the three
planes and their associated right-angle axes, along
with some examples of actions for each (from page
7). The three plane-axis combinations are:

1. A sagittal plane goes with a medial-lateral
axis (ML axis).

2. A frontal plane goes with an anterior-
posterior axis (AP axis).

3. A transverse plane goes with a longitudinal
axis (vertical axis).

When talking about movement, the plane is usually
named when describing a body part moving through
space, and the axis is used when describing what the
joint is doing at the point where the two bones
articulate. For example, “When Brenda’s arm
swung forward in the sagittal plane, the shoulder
joint was turning about a medial-lateral (frontal)
axis.”

Non-Planar and Non-Axial Movements

Many movements a person does in real life are
complex and not purely in one cardinal plane. The
plane and axis system defined above, however,
allows us to categorize and analyze body movement
for the study of kinesiology.

For example, movements that do not fit into the
simple 3-plane/3-axis system are:

e Oblique/diagonal/circular movements: They
are described as combinations and sequences
of the basic planar movements. For example,
moving an arm out from the body at an angle
has components in sagittal and frontal planes.

e Specialty action pairs: Elevation/depression,
protraction/retraction, lateral deviation (see
page 8) are sliding or gliding movements, i.e.,
they don’t turn about an axis. These
movements are separately named and applied
as “exceptions” to the basic 3-axis system.

Planes Matched with their Axes

(73

’ \_\\&i
L — >

/)

Sagittal Plane

—yf

goes with a
Medial-Lateral Axis

Example Action Pair

Example Action Pair

Extension & Flexion

Extension & Flexion

i

Frontal Plane "___
goes with an 1

Anterior-Posterior Axis

Lateral Flexion
(Left & Right)

%’\ a% (U%%

£

e P
Longitudinal Axis %TJ '
|/

. H
I X
(f‘\ Rotation Rotation
Transverse Plane K:ﬁ (Lq’_c:eral & M{_e—:;_dial) (Left & Right)
goes with a E h H '

) ;%I ﬁl
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Skeletal System — The Bones

This section gives a brief overview of the skeletal
system, which is made up of bones and cartilage.
The human body has (at least) 206 bones. The
bones are connected to each other at the joints to
form the skeleton, which is the internal framework
of the body. The joints, also called articulations,
will be discussed in the next section.

Skeleton

A complete skeleton is shown on page 12. A
primary function of the skeleton is to give support
and shape to the rest of the body. It also provides
protection for vital organs such as the heart, lungs,
brain, and spinal cord. The bones also perform
physiological functions, such as storing calcium and
producing red blood cells. Finally, and most
important for the study of kinesiology, bones and
joints form a system of levers that muscles attach to
and pull on to create body movement.

The human skeleton is organized into two major
divisions:

Axial Skeleton — The central structure of the
body: Head, spine, ribcage (80 bones).

Appendicular Skeleton — The extremities:
Shoulder girdles, arms and hands, hip bones,
legs and feet (126 bones).

Basic List of Bones

Below is a basic list of bones to get started. A
complete list of bones and an atlas giving details
about each bone of the body are presented in
Chapter 2 — Bones, Bony Landmarks, Joints, and
Ligaments. As we present the muscles in each area
of the body in Chapters 4, 5 and 6, we’ll add more
details about the bones in that part of the body, and
will refer back to pertinent pictures in Chapter 2.

Axial Skeleton

Skull:
Cranial bones:
Occiput, Parietal,
Temporal, Frontal,
Sphenoid, Ethmoid

Facial bones:
Zygomatic, Maxilla,
Nasal, Lacrimal, \/
Palatine, Vomer,
Inferior Nasal Concha
Mandible

Hyoid

Spine:
Cervical Vertebrae
Thoracic Vertebrae
Lumbar Vertebrae
Sacrum
Coccyx

Ribs
Sternum

Appendicular Skeleton

Upper Extremity:
Clavicle
Scapula
Humerus
Ulna
Radius
Carpals AUl
Metacarpals i
Phalanges of the hand

Lower Extremity:
Hip (coxal) bone:

llium
Ischium
Pubis

Femur

Patella

Tibia

Fibula

Tarsals

Metatarsals
Phalanges of the foot

Mastering Muscles & Movement
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The Skeletal System

Cranial bones

Facial bones

Cervical Vertebrae (1-7)

Thoracic Vertebra (15" of 12)

Clavicle
Scapula
Sternum
Ribs
Humerus

Thoracic Vertebrae (11,12)

Lumbar Vertebrae (1 - 5)

Sacrum

Coccyx

Ulna
Radius

STV _\S“ Carpal bones
RIINS
‘ / ‘\5\- Metacarpal bones

’ i)
W {1!
7 ,i g ——— Phalanges

1. llium
Coxal (hip) bone < 2. Ischium
3. Pubis
Femur
Patella
Tibia
Fibula

Tarsal bones
/ Metatarsal bones

Phalanges
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Classification of Bones by Shape

One way bones are classified is by their general
shapes. Shape categories are based on the physical
attributes of the bones, but the shapes also indicate
certain functional or physiological features as well.
For example, long bones function as levers for
muscles to pull on and move body parts. Or
physiologically, flat bones produce more red blood
cells than other shapes. Most bones can be placed in
one of the five categories shown in the table.
However, some individual bones do not easily fit
into one of these categories.

Bony Landmarks

Bony landmarks are words that name specific
locations and features on bones. These words are
used when identifying origins and insertions of
muscles, i.e., the places where muscles attach to
bones. Naming bony landmarks also creates a
precise method for referring to other features of
bones, such as specific holes, grooves and edges.
Chapter 2 — Bones, Bony Landmarks, Joints, and
Ligaments has detailed illustrations for all bony
landmarks used in this book. The figure to the right
shows a few sample bony landmark drawings (see
Chapter 2 for full size versions).

Some Common Bony Landmark Terms

Term Description Examples
Process A part of a bone that #8 on Scapula,
“sticks out” #4, #6 on Vertebra
Tubercle, | A bump or bulging

. #2, #5 on Humerus
Tuberosity | place on a bone u !

A smooth, flat part

Fossa of a bone (often #11 on Scapula
slightly concave)
Enlarged rounded end #1 on Femur,
Head
of a long bone #1 on Humerus
Dual rounded ends of
Condyle | a bone that articulate #11, #12 on Femur
with the next bone
. A place on a long bone #9, #10 on Femur,
Epicondyle | .
just above the condyle #6, #7 on Humerus
A hole in a bone:
Foramen Vessels, nerves or #2 on Vertebra

other structures pass
through the hole

Bones — Classified by Shape

Shape Description Examples
Long Shaft with widened Humerus, fibula,
Bones articulating ends phalanges
Short More or less Carpal bones,
Bones cube-shaped most tarsal bones
Flat Have flat broad Scapula, ribs,
Bones surfaces ilium, parietal
Irregular . Vertebrae, sphenoid,
g “Other” varied shapes P
Bones calcaneus
Sesamoid Oval, small, Patella, a pair under
Bones suspended in tendon base of big toe

Vertebra

Scapula

Humerus

Samples of Bony Landmark Drawings

(see Chapter 2 for all bones)

Mastering Muscles & Movement

Chapter 1 — Basic Information 13




Articular System — The Joints

A joint (also called an articulation) is the point of
contact between two bones, between a cartilage
structure and a bone, or between teeth and bones.
Joints are the structures that allow the individual
“rigid” bones of the skeleton to assemble into a
freely moving body.

Throughout this book a special symbol «» is used
to indicate the meeting point of the bones that make
up a joint. For example, the tibiofemoral joint is the
connection of the femur and the tibia at the knee.
This could be represented by “femur «» tibia”, or
for greater detail, “condyles of femur «» condyles
of tibia”.

Broad Classifications of Joints - by
Structure and Function

Joint structure determines function. The physical
structure of a joint includes the shape of the
articulating surfaces of the bones, how tightly they
fit, and the types of tissue that hold the bones
together. The function of a joint indicates how it
moves (or doesn’t move). There are three broad
categories of joints:

Joints — Classified by Structure and Function

Function Structure Examples

Cranial sutures,
Fibrous Teeth in sockets,
1st rib 4P sternum

Synarthrotic
(immovable)

Intervertebral discs,

Amph!arthrotic Cartilagenous Pubic symphysis,
(slightly Manubrium Body of
moveable) of sternum < >sternum
Diarthrotic Most joints in the body.
(freely Synovial Synovial joints are de-
moveable) scribed in detail below.

Stability vs. Mobility Trade-off

Stability is the ability of the body to maintain its
integrity and form and to resist injury. Mobility is
the ability of the body to move freely as required for
the activities of life. A joint may allow a great deal
of motion, as in the shoulder, or very little motion
as in the tibiofibular joint. All joints function within

14  Chapter 1 — Basic Information

an inherent trade-off: Joints that are more moveable
provide less stability, while joints that are more
stable tend to have less movement ability.

&
N
& 'b\\o O 4 \(g}
9 & & & F
& & @ NGRS
S oa S &> SRS
& & & 38 S &
QT P @ & K9
<—more mobile more stable—>
Stability vs. Mobility

Synovial Joints — Structure

Synovial joints are freely moveable (diarthrotic)
because the bones are not securely connected by
fibrous or cartilaginous tissue. Instead, there is a
cavity that holds slippery synovial fluid between the
bones. All synovial joints have the following
structural components:

e Two bones that articulate

e Articular cartilage on each bone

e Joint capsule (fibrous outer shell,
reinforced by ligaments)

e Synovial membrane (inner lining of capsule,
secretes synovial fluid)
e Joint cavity

e Synovial fluid (in the cavity)

Articular cartilage

Joint capsule
Synovial membrane

Cavity (filled with
synovial fluid)

Articular cartilage

Structure of a Typical Synovial Joint

Mastering Muscles & Movement



Accessory Structures for Synovial Joints

In addition to the basic joint capsule, synovial joints
may be supported by one or more accessory
structures. These structures include ligaments,
cartilage pads, bursae, and fat pad “packing
material”.

Ligaments — Strong connective tissue bands that
connect bone to bone and provide protection against
the joint moving too far and becoming damaged.
Most ligaments are outside the joint capsule
(extracapsular ligaments) and span the bones that
make up the joint. In addition, ligaments can be
embedded within the fibrous material of the joint
capsule itself, or can be completely inside the joint
cavity (intracapsular ligaments).

Cartilage pads (small disc, meniscus, labrum) —
Extra padding, protection, shaping, and contain-
ment inside the synovial cavity.

Bursae — A bursa (plural is bursae) is a sac
containing synovial fluid. The composition of the
sac is similar to a joint capsule, i.e., thin fibrous
connective tissue lined with a synovial membrane
that secretes synovial fluid. These fluid-filled sacs
serve as shock absorbers or reduce friction between
moving structures, and are primarily located where
a muscle or tendon may rub on a bone.

Six Types of Synovial Joints

There are six types of synovial joints, based on
commonality of bone shapes and supporting
structures. Each type has a characteristic bone-
shape/capsule/ligament arrangement that allows a
certain set of actions. The joints of the body and
their types are shown on a skeleton on page 17.

A mnemonic that may help you remember the six
types is BS-PHEGS.

The Six Types of Synovial Joints

Joint Type Description :xzfs Action Pairs Examples
BS | Ball & Socket | A rounded end on Triaxial | Flexion, Extension Glenohumeral joint
one bone fits into a Abduction, Adduction (shoulder joint),
cupped socket on Medial & Lateral Rotation Coxal joint (hip joint)
the other bone
P Pivot A rounded projection | Uniaxial | Rotation Radioulnar joint,
on one bone fits into Atlantoaxial joint
a ring formed by (Medial and Lateral Rotation, (dens par‘t)
bone and ligament or Right and Left Rotation)
H Cylindrical surfaces Uniaxial | Flexion, Extension Humeroulnar joint,
fit together like a Interphalangeal joint
door hinge
E Ellipsoid or A shallow rounded Biaxial | Flexion, Extension Radiocarpal joint,
Condyloid end on one bone Abduction, Adduction Atlanto-occipital joint,
meets an oval Metacarpophalangeal
@ depression on (Ellipsoid is more oval shaped, joint
another bone condyloid is more spherical)
G Gliding or Flat or slightly Non- Gliding Intervertebral facet joints,
Plane curved surfaces axial Intercarpal joints
allow sliding in all Intertarsal joints
directions Acromioclavicular joint
S Surfaces resemble Biaxial+ | Flexion, Extension Carpometacarpal joint #1
saddles — convex Abduction, Adduction,
one way and Opposition (facilitated by a (base of thumb near the
concave the other specialized type of rotation) wrist)

Mastering Muscles & Movement
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Introduction

Chapter 2 — Bones, Bony Landmarks, Joints, and
Ligaments provides a central location in this book
where all terminology on bones and joints is
collected. This information is centralized in one
location because you will need to refer to it
frequently as you study the muscles in Chapters 4
through 6. This chapter includes an atlas of the
bones of the body with bony landmarks labeled on
them. Also included are full skeleton illustrations
and tables and figures with summary information
about joints and ligaments.

To fully learn the bones and bony landmarks, you
should be able to recall the information from both
verbal and visual directions. That is, when you read
the name of a landmark you can visualize where it
is on the bone, and conversely, when you see a place
on a bone you can recall its bony landmark name.

Each page of bone drawings is arranged with the
bones on one side of the page and a list of bone
names, bony landmarks, and joints on the other side
of the page. This arrangement allows you to cover
the list of names to hide it, and then use the labels
on the drawings to test yourself as you memorize the
names. This facilitates learning the landmarks from
a visual direction. To study the information from a
verbal direction, you need the opposite
arrangement. That is, remove the labels on the bone
drawings, and then read each bony landmark name
in the list and try to visualize where it is on the bone.

The Mastering Muscles & Movement support
website (studymuscles.com) has downloadable
pages of bony landmark drawings with labels
removed to facilitate studying from both the visual
and verbal directions.

Bones of the Human Body

Axial Skeleton

Appendicular Skeleton

Skull (22)
Cranial Bones (8) —
Frontal (1), Parietal (2),
Temporal (2), Occiput (1),
Sphenoid (1), Ethmoid (1)

Facial Bones (14) —
Mandible (1), Zygomatic (2),
Maxilla (2), Palatine (2),
Nasal (2), Lacrimal (2),
Vomer (1), Inferior Nasal Concha (2)

Hyoid (1)

Spine (26) —
Cervical Vertebrae (7)
Thoracic Vertebrae (12)
Lumbar Vertebrae (5)
Sacrum (5 V. fused)
Coccyx (2-4 V. fused)

Ribs (12 each side =24) -
7 true ribs (have direct connection to sternum)
5 false ribs
L— 3 connected to cartilage of rib 7
L 2 floating

Sternum (1)

Upper Extremity:

Clavicle !J - ,'i
Scapula ) )\
Humerus ?73 “ﬁ
Ulna il
Radius g

Carpal bones (8) —
Scaphoid, Lunate, Triquetrum, Pisiform,
Trapezium, Trapezoid, Capitate, Hamate

Metacarpal bones (5)

Phalanges of the Hand (14) -

Digit #1 — Thumb (Pollux) has 2 phalanges
Digits #2-5 — Fingers, have 3 phalanges each
Sesamoid bones of the hand

Lower Extremity:
Hip Bone (llium, Ischium and Pubis fused)
Femur
Patella
Tibia
Fibula
Tarsal bones (7) —
Talus, Calcaneus, Cuboid,

Navicular, 15t, an and 3rd Cuneiforms
Metatarsal bones (5)
Phalanges of the Foot (14)—

Digit #1 — Big toe (Hallux), has 2 phalanges

Digits #2-5 — Toes, have 3 phalanges each
Sesamoid bones of the foot

36 Chapter 2 — Bones, Bony Landmarks, Joints, and Ligaments
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The Skeletal System

Cranial bones

Facial bones

Cervical Vertebrae (1-7)

(]

7 Thoracic Vertebra (1 of 12)
=1 Clavicle
o =T

. TS5 Scapula
) i
‘. g
S— ‘ 'i" Sternum
2t/ .

""..-"3/; Ribs
87/
\if J/ Humerus

Thoracic Vertebrae (11,12)

]
y)

Lumbar Vertebrae (1 - 5)

Sacrum

Coccyx

Ulna
Radius

Carpal bones
Sy Metacarpal bones

(A
\/‘2\ Phalanges

1. llium
Coxal (hip) bone < 2. Ischium

3. Pubis
Femur
Patella
Tibia

Fibula

_}

/ Tarsal bones

. Metatarsal bones
=D

’\\ Phalanges

i\ ) 1\1‘
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The Skeletal System

Lateral View

(upper extremity

removed)
> Skull

O

S

Cervical Spine
7 vertebrae — C1-C7

Sternum

Thoracic Spine A
12 vertebrae — T1-T12 < 2\

Costal
Cartilage

Lumbar Spine
5 vertebrae — L1-L5

Sacrum
5 vertebrae fused
Coccyx —

2-4 vertebrae fused

Hip bone
1. llium
2. Ischium
3. Pubis

Femur

Patella

Phalanges

Bones
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Posterior View

Skull
see p. 43

Spine

Scapula & Clavicle
see p. 40

Humerus
see p. 41

Ulna & Radius
see p. 41

> Tibia & Fibula
see p. 48




Comparison of Bone and Joint Names

Upper Body — Bones

Frontal bone

Cervical
Vertebrae (7)

Clavicle
Sternum
Ribs
Costal
Cartilage

Scapula

Humerus

Thoracic
Vertebrae (12)
Lumbar

Vertebrae (5)

Radius

Ulna

Carpals—__
Metacarpals\{
g;?' Hip bone
Phalanges — (Coxal bone)

Upper Body - Joints

Temporomandibular
Joint (TMJ)

Atlantoaxial Joint

Sternoclavicular

(
o
B
R\

.

Joint (SC) C

— :
. Cervical
Acromioclavicular 5= Intervertebral
Joint (AC) Joints
Glenohumeral
Joint (GH)
Scapulothoracic v
Joint \
Sterngcostal Thoracic
Joints k Intervertebral
\, Joints

Radioulnar Joints

Humeroulnar . E/L mba
Joint (HU umbar
int (HU) ‘3’5 Intervertebral
f

Joint (RU)
\l
) ql
Radiocarpal Sacroiliac
Joint (RC) Joints
Carpometacarpal Sacro;;t:;ygeal
Joint #1 (CM) DN
255
Carpometacarpal % \ Proximal Interphalangeal
Joints #2-5 (CM) f’[’\ \.., Joints (PIP)
2 3\
v ‘\‘ Distal Interphalangeal
Metacarpophalangeal I! iR Joints (DIP)
Joints (MP) U

Lower Body — Bones

Lumbar Vertebrae
Sacrum

llium
Pubis
Ischium

Hip bone
(Coxal bone)

Femur

Patella

Tibia

Fibula

Tarsals

Metatarsals \

Metatarsophalangeal Joint (MP)

Lower Body — Joints

Intervertebral Joint

Lumbosacral Joint

Sacroiliac Joint

Hip Joint (or Coxal Joint)

Symphysis Pubis

Patellofemoral Joint

Tibiofemoral Joint (TF)

Tibiofibular Joint

Talocrural Joint (TC)
Subtalar Joint

Tarsometatarsal Joint (TM)

For details Phalanaes For more
.Ia\bodut bokny 9 \{ Proximal Interphalangeal Joint (PIP) &atl’i‘;‘:nlji’a':tts
andmarks, ,
see pages Distal Interphalangeal Joint (DIP) see pages
40-49. 50-53.
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40

Anterior Posterior Lateral
Right Scapula
1. Medial (vertebral) border 6. Root of spine 11. Subscapular fossa
2. Lateral (axillary) border 7. Acromion 12. Glenoid fossa (Glenoid cavity)
3. Supraspinous fossa 8. Coracoid process 13. Supraglenoid tubercle
4. Infraspinous fossa 9. Superior angle 14. Infraglenoid tubercle
5. Spine 10. Inferior angle Scapula
J2 B 18t Rib 18t Thoracic Vertebra (T1)

e

Anterior View

S

Scapulo-
thoracic

S - N
/i
s Manubrium
g of Sternum
\ Sternum
Manubrium

/ Body

Superior View

Shoulder Girdle (= Scapula + Clavicle)

A. Scapula
Supraspinous fossa
Spine of scapula
Root of spine
Acromion
Coracoid process
Superior angle
. Inferior angle

COX®NOO®

1

15. Sternal (medial) end

16. Acromial (lateral) end

B. Clavicle Joints
J1. Sternoclavicular joint (SC)

J2. Acromioclavicular joint (AC)

Shoulder Girdle

Chapter 2 — Bones, Bony Landmarks, Joints, and Ligaments
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Anterior

Posterior

—_

Right Humerus

—_

. Head

. Greater tubercle

. Lesser tubercle

. Intertubercular groove (Bicipital groove)
. Deltoid tuberosity

. Medial epicondyle

. Lateral epicondyle

. Lateral supracondylar ridge

Olecranon fossa

O © ® N o O A W N

Coronoid fossa

11. Trochlea

12. Capitulum

Upper Arm

Anterior

10

Posterior

Right Radius & Ulna

A. Radius
Head of radius
Radial tuberosity

Styloid process

>N o

. Interosseus border
B. Ulna
5. Olecranon process
6. Trochlear notch
7. Coronoid process
8. Ulnar tuberosity
9. Radial notch
10. Styloid process

Interosseus
membrane

11. Interosseus border

12. Supinator crest

Forearm
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Introduction

Chapter 3 — Using the Brain-Friendly System to
Optimize Your Learning provides an orientation
before you begin learning all the muscles described
in the following chapters (4, 5, and 6). You will
learn how to use the tables and figures in Chapters
4 — 6 and how to get the most out of studying the
muscles.

Because this book is for the study of kinesiology
(i.e., movement of the body), the muscles are
organized into groups based on the bones and joints
they move as they contract. For example, all
muscles whose primary action is to move the
humerus around an axis at the shoulder joint are
presented in “Muscle Group 2 — Movement of the
Shoulder Joint”. This arrangement makes it easier to
recall the information when you are looking at the
body from a movement perspective.

Thirteen muscle groups are presented in Chapters
4, 5 and 6 based on major body divisions:

Chap. 4 | Muscles That Move the Upper Extremity
Group 1:| Movement of the Scapula/Clavicle
Group 2: | Movement of the Shoulder Joint
Group 3: | Movement of the Elbow, Forearm
Group 4: | Movement of the Wrist, Hand, Fingers
Group 5: | Movement of the Thumb
Chap. 5 | Muscles That Move the Axial Skeleton
Group 6: | Movement of the Face and Jaw
Group 7: | Movement of the Neck and Head
Group 8: | Movement of the Spine
Group 9: | Movement of Thorax, Abdomen, Breathing
Chap. 6 | Muscles That Move the Lower Extremity
Group 10:| Movement of the Hip Joint (Part 1)
Group 11:| Movement of the Hip Joint (Part 2)
Group 12:| Movement of the Knee (& Hip Joint, Part 3)
Group 13:| Movement of the Ankle, Foot and Toes

In addition, concise bonus muscle groups have
been added at the end of each chapter (they do not
use the full 8-page format described next).

At the end of: Bonus Muscle Groups

Chapter 4 Intrinsic Muscles of the Hand
Chapter 5 Muscles of the Pelvic Floor
Chapter 6 Intrinsic Muscles of the Foot
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8-Page Format

A consistent 8-page format is used to present each
group of muscles. The repetitive format supports the
brain-friendly philosophy of this book. A diagram
of this 8-page format is shown on the next page. The
following organization is used:

General Information —

The first three pages include a list of the muscles in
the group, a description of the joints and actions
involved, a list of the associated bones and bony
landmarks, and overview drawings showing all the
muscles and their attachments in place on the
skeleton. Please see pages 58-59 for details.

The “A” Table and Figure —

The 4" and 5™ pages provide text and drawings
about the structure and function of the muscles in
the group (see pages 60-61 for more information).

Table (A) — Origins, Insertions, Actions
A table presenting the descriptive information
for the muscles.

Figure (A) — Muscle Attachments
Bone drawings with red and blue areas showing
origins and insertions of the muscles.

The “B” Table and Figure —

The 6™ and 7™ pages allow further analysis of
muscle actions, show innervation, and give full size
illustrations of the muscles (see pages 62-63).

Table (B) — Synergists & Antagonists

A special table to study and compare muscle
actions. This table also includes the
innervation for each muscle.

Figure (B) — Muscle Pictures

Illustrations of the muscles, to encourage
looking at muscle shapes and fiber directions
while analyzing actions.

Note-Taking Page (or Bonus Muscle Group) —
The final (8") page for a group has small pictures of
the muscles with blank areas for writing notes.
(Note that this 8" page is sometimes used to show a
bonus muscle group).

Mastering Muscles & Movement
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8-Page Format For Each Group of Muscles

General
info about
the Group
(3 pages)

N

See page 58
for details

Movement of the Shoulder Joint

Muscle Group 2

Joints

1.

Descriptions of Joint(s), Actions
and General Information

2. Bones, Landmarks, Structures

and Note-Taking Area

3. All muscles shown together and
all origins & insertions together

I—b

“A” Table

— e —)

plbign

| e e e | e sandn edre

I—b

“B” Table

See page 62

See page 60 Tabie I (A} - SROUKDES JOint - Drigin, lnsertion, Action
for details
3 4 | Al
“A” Figure| | /= 1 /|
M EVEIR V|

N

Figure 2 (8] - Shoulder Joint - Muscie Atiachments

for details

“B” Figure

N

[——

f - o e
5"’\“ = = S ¢
U/ Wallh
A \ L2
T st LY Tares Mises Sc:mwm

Tares nier

L —

Figure 2 (D) - Shoulder Joint - Mescs Phtures
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Verbal Data: Origins, Insertions, Actions

4. and 5.{

Visual depictions of the verbal data

Notes
Page

8. Page for writing notes about muscles

6. and 7.{

Relational Tables for Actions & Innervation
Drawings of the muscles on same scale

Ty e e
i\ [ ataiting page = ]
a Muscle Group 2 - Muscies saang an e Shouder Junt
,.....i [re——
T—— n,:m....
fyvem—— )
P [
”
rd
[ e
&

Inirinsic Muscles. of the Hand

ey y————

—OR-

p——

W

The Notes page is sometimes
replaced with a Bonus Muscle

Group like this.
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How to Use the General Information Pages

Each group of muscles in chapters 4, 5, and 6 begins
with three pages of general information. This
overview of the group includes summaries of the
joint(s) involved, the actions that are possible, and
the bones, landmarks and other structures that are
muscle attachments or are significantly involved in
some other way. The General Information pages
have the following components:

e A list of the muscles in the group

e Descriptions of the joint(s) moved by the
muscles

e Movements available at those joints
e Action drawings

e Bony landmarks and other structures to
preview before studying the individual
muscles

e Overview drawings of the muscles and their
attachments

Joints and Actions
(1°* page of the 8-page format)

The main joint or joints that are moved by the
muscle group are given first, and other joints that
are secondarily involved are listed second. A
special symbol 4P is used to indicate the meeting
point (articulation) of the bones that make up the
joint. Also included are the type of joint, the
movements available at the joint, and other pertinent
information.

Action Pair Drawings

For each muscle group, illustrations show the
actions available for the main joints or structures
moved when the muscles contract. These
illustrations are organized in pairs to show how
different actions oppose each other (opposite
actions are done by antagonist muscles). The
precise point where the joint in question is moving
around its axis is indicated with a symbol “® “, and
the direction the body part is moving is indicated
with an arrow. Examples of action pairs are shown
in the figure to the right.
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Movement of the Shoulder Joint

Muscle Group 2

Deltoid Rotator Cufl Muscles:
Pectoralis major Supraspinatus
achialis Iniraspinatus
imus dorsi Teres minor

S ajor Subscapularis

Joints {loint details: p.72]
T'he muscles in this group primarily move the humerus at
the glenohumeral joint, commonly called the shoulder joint.
Glenohumeral Joint (GH) = The Shoulder Joint

Glenoid cavity of scapula «» Head of humerus

Ball and socket joint

Movements available:
Flexion. Extension
Abduction, Adduction
Lateral Rotation, Medial Rotation

Horizontal Abduction (also called Horizental Extension)
Horizontal Adduction (also called Horizontal Flexion)
0

Circumduction (a combination movement)
Notes: b

The GH joint s highly mobile, and very un:

Joint capsule is main support (few extrinsic ligaments)

hle,

Other Movements

T'he combination of the humerus and shoulder girdle (p. 75) is
called the shoulder complex. The humerus and scapula usually
move in a coordinated fashion. For example,

¢ humerus which have origins that are
o eS¢ lFlIiv!l' movement h\ “remote
control” (t.g, Iatissinus dorss, pecioralis majoc)

* Seap
seapuls
@34 2-to-1 ratio d
humerus rotates 2

tohumeral thythim - Movements of the humens and
quenced and soordinated, This is usually observed
ng abduction of the arm, where the

¢s at the glenohumeral joint for each |1
degree of upward scapular rotation, Other chythms oceur during
Nexion/extension and horizontal abduction/adduction,

p P
[ 7 Pl
[

GH joint —‘\_ P J
[
|

.

Scapula \

|.{ Humerus 1

0N

Action 032::29

Flex\Oﬂ xlsnmon
fy by ‘
\l \ [ H
Jigd! @«

1 T

Abduction Adducmn

333\

|
Lstelsl Rntamr Medial Rotal\on
(External Rotation) {internal Riotation)

—»
1 VF
Horizontal Herizontal
Abduction Adduction

{Horizontal Extension)  (Horizontal Flaxion)

Joints and Actions (see p. 83 for full size page)

Action

Abduction at GH Joint

Action

1NN

Upward Rotation
of Scapula

Opposite Action

Adduction at GH Joint

Opposite Action

Downward Rotation

of Scapula

Examples of Action Pair Drawings
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Bones, Bony Landmarks, Other
Bones, Bony Landmarks, Other Structures

St ru ct ures — P review Ll St ;mj..lu. \‘h.\:\m..‘l\- ||.Ic Im;h .u;u‘:h\- .\Emuleu ii;im h‘.‘ : .mmh:\_\..rl.[.\.ucl.i,. ']'.'*“" area I\.l‘(:!:\- "f‘di"""
(2" page of the 8-page format)

pages 40-47

Humerus (p. 41) Sternum . (p. 46)
Manubrium
. X Head Body
This page lists the bones, bony landmarks, and other Gt berdle Xiphoid process

body structures that are attachments for the muscles it clg o g of b R'I\'" Cov g

in the group. Also listed are other structures that are Tt S . .
significantly involved with the use of the muscles. S ol inab i

It is a good idea to preview the bony landmarks Glenid iy o enig sy | O

listed on this page before you begin studying the :MI ' ' A
origins and insertions of the muscles (all bony Lateral brder (i caliod iy bockr). | Oher Siucrre o ?
landmark drawings are centralized in Chapter 2 of I{‘IJI “J\;’”".Hllhqm .

this book). Then, as you read and memorize each
muscle, the names of landmarks will be familiar.

Rotator cufl (also called Musculotendinous cuff)
Subdeltoid and subacromial bursac  (p. 72)

Agromion  Comcoacromial
of scapuls " ligament  coco
roc

Clavicle ip. 40)

The bottom of this page often provides additional e N L T Wty
illustrations and information to highlight special J '“‘\é‘m)ika\ =
features and terminology related to the muscle : ’\m//

group. This may include special groupings within B

the group, cross-sections, or brief descriptions of I st
smaller muscles that are not included in the main _ /

“A” and “B” tables for the muscle group. \ e of the Rotor uff (5757

Teres Minor

Muscle Overview Drawings Bones, Bony Landmarks, etc. (see p. 84 for full size page)

(3" page of the 8-page format)

Muscle Group 2 - Museles that move the humerus at the glenohumeral joint are illustrated
. . . cp - . ” as a group on this page. The four pages that follow have tables and figures that deseribe each muscle
Overview dranngs pr0V1de a blg picture for the individually, and provide many ways of comparing and contrasting the muscles 1o cach other.
muscle group to give an overall sense of the group by Mol ——

before going on to study the individual muscles.

Two types of drawings are provided: oot / i

Deltokd

(s perticial] ;h '-
.r-k .’-.t‘: e Teres Minor
1. All muscles shown together in place on the NS
Skeleton. Coracobrachials K Taeee ki
Lanislmusi)crs:_\-. . P,

Latissimus Darsi

2. Skeleton pictures with all origins in red and NS / L/
insertions in blue. moctnsn 1|

Anterior View Posterior View

Coracobeachials  ——c

Use these drawings to look for patterns to help you =

Deltoid

understand how the muscles in the group work ="b==w'~-=-——\%5\-£§ :

together. For example, Muscle Group 2 has muscles Wft.;wﬁ N\ = /e

that move the humerus at the glenohumeral joint. . //H % 2= y

You can see that all the insertions (shown in blue) Consabracns Nk

are gathered on the humerus, while the origins a1 )

(shown in red) are spread over a large area on many
other bones of the body.

Crigins. are red
Insertions are blua

These illustrations are also useful to begin

understanding which of the muscles in the group : : :
reside in different layers. Overview Drawings (see p. 85 for full size page)

Attachment sites for all muscles in Group 2
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How to Use the Tables and Figures

Each group of muscles is presented in a consistent
manner. Once you get used to this organization,
you will find it easy to study and interrelate the
information, as well as quickly look up individual
muscles.

Each of the 13 groups of muscles is presented with
two pairs of tables and figures: The “A” table and
figure, and the “B” table and figure. All tables and
figures for a given muscle group are enumerated
with the group number, for example,

Muscle Group 1: Table 1(A), Figure 1(A),
Table 1(B), Figure 1(B)
Muscle Group 2: Table 2(A), Figure 2(A),

Table 2(B), Figure 2(B)

Muscle Group 13: Table 13(A), Figure 13(A),
Table 13(B), Figure 13(B)

The “A” Table and Figure

(4t and 5" pages of the 8-page format)

An “A” Table and “A” Figure for a muscle group
are shown on pages facing each other, so you can
casily refer back and forth as you study them. The
example on the following page shows Table 2 (A)
and Figure 2 (A), which are from Muscle Group 2,
the muscles that move the humerus at the shoulder
joint (glenohumeral joint).

Table 2 (A) — Origin, Insertion, Action

The “A” Table contains verbal descriptions of the
origins, insertions, and actions for each muscle. As
you study the muscles, occasionally look up and
down each column to compare and contrast which
muscles have similar attachments and actions, and
which muscles differ. By continually looking for
word patterns as you learn the information, you will
help anchor the words in your brain and make them
easier to recall later.
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As you read the Origins and Insertions for each
muscle, look down to the facing page (Figure 2
(A)), and observe the red and blue spots drawn on
the bones. This will help relate the words in the
Table to an image of exactly what the words mean.
It will be easier to do this if you have previewed the
bony landmarks listed a few pages prior.

As you read the Actions, move your body, or that
of a partner, to relate the words to actual
movements. Also, remember all the actions named
in the right hand column of this “A” table have been
gathered, sorted out, and re-listed across the top of
the “B” table for further study (see next section).

Note that sometimes portions of text in the tables
are in smaller print and enclosed in parentheses.
These parenthetical phrases add extra detail to the
basic information in a table cell. The idea is to have
a concise description of origin, insertion, and action
that is sufficient for most readers, and then provide
more details for those readers who require
advanced information.

Figure 2 (A) — Muscle Attachments

The “A” Figure illustrates the places where the
muscles attach to the bones. Red indicates origin
and blue indicates insertion. Visualize lines of
force (e.g., puppet strings, ropes,...) connecting the
red area to the blue area and think about what
happens when the blue point on the more moveable
bone is pulled toward the red area on the more
stable bone.

Relate the movement you visualize to the words in
the Action column of Table 2 (A), keeping in mind
any constraints imposed by the bone shapes, joint
type, etc. (see "Real-time Factors that Affect a
Muscle’s Actions" on page 67).

Comparing O/I Pictures to Muscle Pictures

Note that you can lift the “A” Figure page to see
pictures of the individual muscles to go with each
of the origin/insertion bone drawings. The “B”
Figure — Muscle Pictures page is always two
pages after the “A” Figure, so the muscle pictures
lie directly under the bone attachment drawings.

Mastering Muscles & Movement
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Example of an “A” Table and Figure

Each row gives all information for a single muscle.
For example, row 2 gives Origin, Insertion & Action
for the Supraspinatus muscle.

Each column gives a single feature for all
muscles. For example, column 3 gives the
Insertions for all the muscles.

Acting On GH=GI joint (shoulder joint), UL=Unilateral action, BL=Bilateral action
Shoulder Joint Origin Insertion Action
Deltoid Lateral clavicle, Deltoid tuberosity of humerus | All / middle fibers: Abduction of

moves the humerus

Acromion of scapula,
Spine of scapula

humerus at the GH joint

Anterior fibers: Flexion, medial
rotation, and horizontal adduction
Pestarior fibers: Extensicn, lateral
rotation, and horizontal abduction

SSOSNY JND Jojeloy

Supraspinatus
moves the humerus

Supraspinous fossa of scapula

Greater tubercle of humerus.
(superior aspact)

Abduction of humerus at the GH joint,
Stabilizes the humerus in the glenoid
fossa

Infraspinatus
moves the humerus

Infraspinous fossa of scapula

Greater tubsrcle of humerus
(posterior aspect)

Lateral rotation of humerus at the

GH joint,
Stabilizes the humerus in the glenoid
fossa

Teres Minor
moves the humerus

Lateral/axillary border of the
scapula

Greater tubercle of humerus.
(posterior aspect, inferior to
infraspinatus tendon)

Lateral rotation of humerus at the
GH joint,

Stabilizes the humerus in the glencid
fossa

Sternum & cartilages of ribs 1-8

(also sometimes abdominal head:
of extemal oblique)

= Sub ilaris fossa of scapula Lesser tubercle of humerus Medial rotation of humerus at the
‘4 oves the humanis {on anterior humenis) GH joint,
| W Stabilizes the humerus in the glencid
> fossa
Pectoralis Major Clavicular head: Iintertubercular groove of the Al fibers: Adduction and medial
ioves the huiiefus Medial half of clavicle humerus (lateral lip) ratation of humerus.
Sternocostal part: Upper fibers: Flaxion and horizontal

adduction of humerus
Lower fibers: Extension of humerus -
from a flexed position

Coracobrachialis

' moves the humerus.

Coracoid process of scapula

Shaft of humerus — en the
medial side half way down

Flexion and adduction of the humerus

atthe GH jeint
(also assists horizontal adduction)

Latissimus Dorsi

moves the humerus
and the trunk & spine

Spinous processes of lower &
thoracic and all lumbar
vertebrae, sacrum, posterior iliac
crest, lumbar fascia, lower 3 or 4
ribs {and sometimes the fip of the
inferior angle of the scapula).

Intertubercular groove of the
humerus (medial lp)

Extension, adduction, and medial
rotation of the humerus at the GH joint.

Also affects lower trunk & spine:
UL: lateral flexion, BL: extension of
spine & anterior pelvic filt

Teres Major
moves the humerus

Inferior angle and lower lateral
border of scapula (dorsal side)

Intertubercular groove of the
humerus (medial lipy

Extension, adduction, and medial
rotation of the humerus at the GH joint.

Table 2 (A) - Shoulder Joint - Qrigin, Insertion, Action

E¥
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Compare the words in the
A Table above to the pictures
in the A Figure below.

Origins: Shown in Red
Insertions: Shown in Blue

See page 86
for full size
Table 2 (A)

Actions: Visualize the blue being

pulled toward the red

N

4[5
|

K

Supraspinatus

!

Coracobrachialis

Pectoralis Major

Origing are red "
Insertions are biue Xa

ruimlommdop-mm—‘

xi-’b.

Infraspinatus

Figure 2 (A) - Shoulder Joint - Muscle Attachments

»

b Latissimus Teres Major
Dorsi

' r
: .‘m {

See page 87
for full size
Figure 2 (A)

Lift this “A” Figure
page to see the
associated “B” Figure

e

Each row of pictures is sized and
oriented for easy comparison of
muscle attachments.

A dashed line indicates a muscle
attachment on the opposite side of the
bone from the side you are viewing.
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The “B” Table and Figure
(6t and 7" pages of the 8-page format)

The “B” Table and “B” Figure are on pages facing
each other so you can easily refer back and forth as
you study them. The example on the following
page shows Table 2 (B) and Figure 2 (B), which are
from Muscle Group 2, the muscles that move the
humerus at the shoulder joint.

Table 2 (B) — Synergists & Antagonists

The B Table has muscle names listed down the left-
hand side. Across the top are all actions that are
possible for the joint(s) of that muscle group. This
creates a grid format where each muscle is
represented by a row and each action by a column.

Action | Action | Action | Action | Action
1 2 3 4 5
Muscle 1 v | v
Muscle 2 v
Muscle 3 | ~" "
Muscle 4 4

Each row shows all the Actions
created by that Muscle

Action | Action | Action | Action | Action
1 2 3 4 5
Muscle 1 v |
Muscle 2 v
Muscle 3 | ~" v
Muscle 4 4

Each column shows all the Muscles
that create that Action

In the cells of this grid are marks or other
symbols that indicate how the muscle (the row) is
involved with the action (the column). The
following table describes all symbols that are used
in the cells.

The arrangement of the B table is particularly
suitable for learning the relationships of muscles
that work together to perform a given action
(synergists), as well as which muscles oppose that
action (antagonists).
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Symbols used in the B Tables

Symbol Meaning
4 The muscle creates the action
. (agonist, prime mover)
. The muscle assists the action
+ assist . .
but is not a prime mover
mav assist May assist, depending on strength
y requirements or relative bone angles
“ g | A muscle portion creates the action
fibers " - o - ”
- (e.g., “anterior fibers” or “upper fibers”)
UL Unilateral contraction creates the action
(applies to axial skeleton, see p. 121)
BL Bilateral contraction creates the action
(applies to axial skeleton, see p. 121)
R (empty cell) The muscle does not
o contribute to the action

More Features of the B tables:

e Pairs of actions that are opposites are placed in
adjacent columns. This allows looking down
one column to see the synergists for an action,
and then looking at the adjacent column to see
the antagonists for the action. (ref. page 31)

e The B table also has an area on the right hand
side that gives the Innervation for each muscle.
The names of the nerve(s) that supply each
muscle are listed, and the spinal segments are
indicated in table format. (ref. page 24)

o The bottom row, with title “More muscles for
the action --->", indicates when muscles in other
muscle groups also contribute to the action
indicated in a column. If so, the words “see also
Group #” are in the cell.

Figure 2 (B) — Muscle Pictures

The B Figure contains pictures of the muscles for
comparison. For example, Figure 2 (B) is located
on a page facing Table 2 (B) so you can look back
and forth to relate the actions in the table with
muscle positions, shapes, and fiber directions.

Note that the B Figure is on a page directly under
the A Figure two pages prior, so you can easily
compare the muscle shape with the red and blue
origins and insertions shown in the A Figure.

Mastering Muscles & Movement
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Example of a “B” Table and Figure

Each row shows +/"’s for the actions created by a Each column shows «"’s for all muscles that
single muscle. For example, row 2 indicates that create an action. For example, Lateral Rotation at
the Supraspinatus muscle creates abduction and the GH joint is created by the Deltoid (posterior
stabilizes the GH joint. fibers), Infraspinatus, and Teres Minor muscles.
Group 2: GH jt.=Glenohumeral joint (shoulder joint), \/:Muscle creates the action, UL=Unilateral action, BL=Bilateral action, N=Nerve i
27| g 0 f Q ! o\ | 5 e Nerve name
Muscles Acting On F’)/J s . ’»\),}\\ { \} & | j{I N\ (‘7:{ || .
( / 831 f ?V" == T\ 0 Spinal
Shoulder Joint | | | 71 L a Medial | Lateral | ! = 2 v
Flexion | Extension | Abduction | Adduction | Rotation | Rotation | Stabilization | & asd | A Segments
@GHjt | @GHIt @GHjt | @GHjt | @GHjt | @GHIt of GHjt Other Innervation cs|ce|c7|cs|T1
1. Deltoid: v v Ant. Horiz
Anterior fibers (Ant fib) v (Ant. fib) Adduction Axillary N, MK
Middle fibers (A% [e"rgd'e v Post Horiz (C5,C6)
Posterior fibers (Post. fib.) (Post. fib.) Abduction
—p |2. supraspinatus v v SUW"’S(ZD)”IWN N
may assist
3. Infraspinatus v v horiz SuprascapularN. | |
abduction (C5,C6) . .
Right-hand portion
. Teres Minor v v A"'("ég;" N of Table shows
nerves that supply
N Subscapular N.
5. Subscapularis v v ©5. C6) N[N each muscle
6. Pectoralis Major: v UJ'_‘:::% Lateral pectoral N (Innervations)
Upper fibers Upperfio) |/ v v Adduction ©506cn & | |l nln
Lower fibers (Lower fib.) (All fibers) | (Al fibers) (lower & abdom Medial pectoral N
Abdom. fibers Exten. from a fibers depress (C8,T1)
flexed position shoulder girdle)
st
7. Coracobrachialis v (\Wﬁ] mr‘{o?;ﬂs Musc“"(’:cg"?:';eous” N|N
resistance) adduction 8.cn
D nigr | Affects spine
. Latissimus Dorsi v v v glrrz‘\wesjownr &[J'L“"I’SJ%“’"" Thoracodorsal N NIN|N
“handcuff (behind the and back | - 1at flex, (C6,C7,C8)
position” back) BL extension
! "Latslitle |Lower Subscapular N See page 88
- Teres Major v v |V ver | cace NN for full size
Woro muscles | seabo | se0 alsg mm——— 2 Table 2 (B)
Table 2 (B) - Shoulder Joint - Synergists & Antagonists
Rotator Cuff Group See page 89
for full size
3 Figure 2 (B)

Deltoid Supraspinatus Infraspinatus Teres Minor Subscapularis

I X/ \
Lift previous page
. “A” Figure to see
K - H “py” H
s this “B” Figure
meman :
L
Pectoralis Major Coracobrachialis Latissimus Teres Major :1 4

Dorsi

Figure 2 (B) - Shoulder Joint - Muscle Pictures

Each row of pictures is Dashed lines indicate that part of a
sized and oriented for easy muscle is on the opposite side of the
comparison of muscles. bone from the side you are viewing.
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An Example: Learning the Deltoid Muscle

This section demonstrates how to use the tables and
figures to study the Deltoid muscle and compare and
contrast it to other muscles in its group. The
components of this example are taken from the
section “Muscle Group 2 — Movement of the
Shoulder Joint” on pages 86-89, in Chapter 4 —
Muscles That Move the Upper Extremity.

The figure below shows the Deltoid muscle
portions from Table 2(A), Figure 2(A), and Figure
2(B). This demonstrates how to tie together the
information and optimize your study time by
learning from both the verbal and visual directions.

As you read the words describing Origin and
Insertion in the table, visually identify those
landmarks on the bone picture on the facing page
(they are labeled in the figure below). Next, to
strengthen your understanding, start by looking at
the bone picture and see if you can name the bony

locations that have red and blue marks. Then, read
the words in the table and see if you were correct.

As you study other muscles in the table, you can
further help your brain anchor the information by
comparing and contrasting both words and pictures.
For example, compare the origins of the deltoid with
its neighboring muscles (see figure on page 65). Do
this verbally by comparing the words in the Origin
column of the table, and visually by comparing the
red markings on the bone drawings. Do the same for
the insertions. Now, view the muscle drawings in
Figure 2(B) with clarity about where beneath the
muscle fibers each muscle attaches to the bones.

Finally, if possible, move and touch your body or
that of a partner. Experience touching the bones,
landmarks and muscles. Demonstrate the actions the
agonist muscles are creating (or resisting if playing
the role of antagonist).

Name
Column 1 gives the
name of the muscle

Muscles Acting On ¢ ¢

Attachments
Places where the muscle
attaches to the bones

Actions
How the body moves
when the muscle contracts
(or portions of the muscle contract)

v v

Shoulder Joint Origin

Insertion Action

Lateral clavicle,

- Deltoid
\ moves the humerus Acromion of scapuila,
Spine of scapula

Deltoid tuberosity of humerus All / middle fibers: Abduction of
humerus at the GH joint

Anterior fibers: Flexion, medial
rotation, and horizontal adduction
Posterior fibers: Extension, lateral

rotation, and herizontal abduction

Lateral clavicle

Y ‘%Momion of scapula
Ny Spine of scapula

\
1.7 M)

A
=~ fl} . Deltoid tuberosity of humerus
]y [ |
|
a )
W
N
from from
Figure 2 A Figure 2 B

Lines in the muscle show the
direction of the muscle fibers,
which creates a direction of pull.

For each Action, the muscle fibers contract and shorten.
As the muscle gets shorter, the blue spot on the move-
able bone is pulled around the joint axis @) toward the
red spot on the stable bone.

Origin, Insertion and Action of the Deltoid Muscle
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Shoulder Joint Origin Insertion Action
Deltoid Lateral clavicle, Deltoid tuberosity of humerus A
Acromion of scapula,
Spine of scapula

moves the humerus

([ Supraspinatus Supraspinous fossa of scapula Great_er tubercle of humerus
moves the humerus (superior aspect) Verbal
| Infraspinatus Infraspinous fossa of scapula Greater tubercle of humerus Co_mpare words
? moves the humerus, (posterior aspect) going down
each column
== Teres Ming Latergl/axillary border of the Greater tubercle of humerus
scapila (posterior aspect, inferior to
, moves the himerus 3 infraspinatus tendon)
S Subsgapularis Subsdapular fosga of scapula Lesser tubercle of humerus
‘i t: {on anterior humerus)
» movgs the humerus
> 7
Y= ) .
3 }] P Visual
i /] : Compare red
i‘\ ‘ > areas going
_~ \\ — \{Q across each row
Supraspinatus Infraspinatus Teres Minor V4

Movement

- / \ Compare fiber
> directions and

\\ / \ visualize the
< muscles pulling
. ) . ) . J on the bones
Deltoid Supraspinatus Infraspinatus Teres Minor Subscapularis

Comparing and Contrasting Origins of Muscles (do the same for Insertions)

Once you have studied the physical

GH 1t Glenohumeral joint (shoul er joint), /" =Muscle croates the action, UL=Uniateral action, BL=Bilateral acson, N=Nerve

attributes of the deltoid and compared e | T | BB [ [ AT R -
1 i 1 1 ’ W 'F’ I'r 70 ]'5.;', :wll - ;llril - r

and ContraSt.ed lt W,lth lts Il.elghbors’ you Shoulder Joint :\wﬂl\‘on E}je)r!s‘\r_m :E_d;_'ﬁi_o" M:N;Ic‘bqn R'a.l;llw_n '{“';"."." Ela'bw?ﬂon ':1-‘::-:». __________ I

can study its actions with the other e s

muscles in the group using the “B” table. [l R o pom) el K-

Posterior fibers wv.:’nu N {Pm\\ftnb ) %’:ﬁ:’:

e Scan across its row in the “B” table, [ Suprospinatus v v |
observe its fiber direction(s) and think . nfraspinatus . v | ¥ | T | suondert
about the fibers shortening to create . Tore minor v | v A
the actions marked with a green «". L subscaputars v v st [\ [

. . 0 b Pectoralls major: | \/m % Lateral pectoral N
e For each of its actions marked with a dopertioors || e s Pmeen | icscaen
. Abdom. fibers Exiun fhom a 0TS Oepress. (C8, T1)
, scan down the action column to Rt = e
: 7. Coracobrachialis " . hortz. \*Ilwll:g;lar_!’\;mlsl‘l NN
learn other muscles that are synergists e o
with the deltoid for that action. T—— X, Xl oo (Lrraee| MmN |
. . Tares major arsume |Lower Subscapular N[ | o

e Also look at the adjacent column (that e M viv el BRCEC)

. . Someacen | Toed | Taes Innervation |
ShOWS t.lle Opp()Slte aCtl.On) t.O learn Table 2 (B) - Should: r Joint - Synergists & Antagonists
antagonists for that deltoid action. Using the “B” Table to Study Actions

Mastering Muscles & Movement Chapter 3 — Using the Brain-Friendly System to Optimize Your Learning 65



About Mastering the Muscles

As you study each group of muscles, you will be
building a foundation of basic knowledge that will
enable you to apply and communicate anatomical
and movement information in a clear and efficient
way. A few situations where this may be useful are:

e Assessing and working with clients

e Communicating with other health
professionals (verbally and written)

e Reading books and magazine/journal articles

e Attending or teaching continuing education
classes relevant to your specialty

In order to be fluent in the language of muscles and
movement, you will need to learn a basic set of
information about each muscle. Then, you will need
to be able to communicate and apply that
information in a variety of ways.

What to Learn About Each Muscle

Use the table below as a guide to what you need to
know about each muscle to master it.

Items 1 through 6 describe the basic knowledge
needed to “know” the muscle you are learning.

Items 7 and 8 list further knowledge that relates to
physically using the muscle in daily life. These
skills are developed by applying the basic facts
about the muscle in different situations.

Note that this list is not about learning everything
for one muscle before you move on to the next.
Rather, the list is a framework to be filled in over
time as you study and practice with all the muscles
in a muscle group.

What to Learn About Each Muscle

Basic Knowledge

Practical Applications

1. Name and palpate the origin(s). 7.

2. Name and palpate the insertion(s).

3. Trace the shape of the entire muscle
on the body.
* Palpate the muscle

¢ Know where the tendon is
vs. the muscle belly

4. Know and touch the joint(s)
the muscle acts on.

For the muscle’s main action (or actions):

e Passively shorten it
e Passively lengthen it
e Instruct client to actively shorten it (concentric contraction)
e Instruct client to actively lengthen it (the antagonist is working)
¢ Provide correct resistance to test strength of the muscle
e Name one or more synergists
- (must indicate the action that is being “synergized”)

* Name one or more antagonists
- (must indicate the action that is being “antagonized”)

* More than one joint may be involved 8.

5. Indicate the fiber arrangement.

Know something about the muscle as it applies
to the daily life of a person:

¢ Activities and exercises that use this muscle

¢ Show shape and fiber direction on a body
¢ Describe it, draw a diagram showing it

Name and demonstrate the actions
of the muscle.

- (as agonist, antagonist, and stabilizer)
* Movements where the muscle contracts concentrically
* Movements where the muscle contracts eccentrically
* Problems or pathologies that may apply to this muscle

66
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Real-time Factors that Affect a
Muscle’s Actions
The table below provides a summary of the

influences involved when a movement is created by
the contraction of a muscle.

Factors Affecting How a Movement Occurs

The movement that occurs when a muscle contracts
can be summarized as the sum of six factors:

1. Direction and arrangement of its fibers
+

2. Locations of its attachment sites (and
their positions relative to the joint axis)
+
3. The mechanical capability and
limitations of the joint(s) being moved

o+
4. Stuff in the way (muscle tissue, fascia,
bones, ligaments, skin, fat, organs, etc.)

o+
5. What other muscles are doing at the
same time (opposing, stabilizing, etc.)

+

6. Which bones are most moveable at the
moment (what is weight bearing, current
direction of gravity, what is held in place
by outside forces like a wall, table,
another person, etc.)

How You Will Use the
Information You’ve Learned

There are many ways that you will use your
knowledge of a muscle. You may have to recall or
communicate the information from any of three
main directions: verbal, visual, or kinesthetic. The
triangle in the figure illustrates this concept. In any
given situation, you may need to recall your
knowledge from one of the corners of the triangle.
In addition, you may need to think relationally, i.e.,
for a muscle or action, be able to think of related
muscles or actions.

Mastering Muscles & Movement

Visual See shape, Ioca‘tlon,

attachments, fibers
Verbal Kinesthetic

Use and under- Touch, feel,
stand words move, palpate

Relational
Relationships with other
muscles, actions, etc.
Recalling and Using Muscle Knowledge

You then need to be able to connect to the types of
information represented by the other corners of the
triangle as you pursue the requirements of the
situation at hand. The table below gives a few
examples.

Using the Types of Muscle Knowledge

Legs of /\ If this happens: Can you:
Verbalto | you hear or read Visualize where it is
Visual

on the body and
what it looks like.

the name of a

/& muscle.

Visual to
Verbal to Your client points Recall the name of a
muscle there, and

Kinesthetic | to a place on their h y ;
body that hurts. ave client perform
‘A an action to test it.

—

Your client moves | Name the joint and

a body part and movement involved,
says it is “stiff” and identify which

and they can’t muscles are shortening
7& move it very far. (agonists), and which

J/ muscles are lengthen-
A ing (antagonists)

Kinesthetic to
Verbal to
Relational
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Generalizations

The list below gives some general rules of thumb to
use while you are learning the muscles in Chapters
4, 5 and 6. Keeping these in mind will help you stay
oriented, see useful patterns, and reduce the amount
of rote memorization you have to do.

Muscles on the anterior body usually create
flexion (except at knee and below).

Muscles on the posterior body usually create
extension (except at knee and below).

Muscles that have an oblique (diagonal) angle
usually create or control rotations.

Muscles that insert on the lateral side of limbs
create abduction.

Muscles that insert on the medial side of limbs
create adduction.

For muscles of the axial skeleton, an antagonist
for a unilateral action is the same muscle on the
other side of the body (see Chapter 5, page 121).

Muscles are strongest at their resting or neutral
position (see “mid-range” on pages 18-19). When
moved into a substantially shortened state, the
muscle has reduced pulling force. The muscle’s
power is also reduced when it is put in a
markedly lengthened position.

Palpation Techniques

The list below provides some ideas to consider
when you are palpating the body to identify, assess,
or treat muscles.

68 Chapter 3 — Using the Brain-Friendly System to Optimize Your Learning

Steps to palpate a specific structure: Locate,
isolate, engage, palpate, observe cautions

Be aware of the tactile: Touch, pressure,
texture.

Find landmarks to locate the full length of the
muscle.

Try to feel different depths, being aware of
changes in fiber direction and knowing that
layers of fascia separate muscles that lie at
different depths.

Use movement (passive, active) to help locate
muscles.

e Consider main movements vs. secondary (or
assist) movements.

e Provide correct contact point and direction of
resistance to engage or activate a muscle.

e Remember gravity is always there to provide
resistance (position the body so the muscle has
to work against gravity).

e To palpate on yourself, look for a way to “self-
engage” the muscle — press against a table, wall,
chair, or a place on your own body.

e A muscle is easier to feel upon initial muscle
activation rather than full-out contraction — have
your partner initiate the action and then release
it repeatedly to help isolate the muscle.

Brain-Friendly Conventions Used
in Chapters4-6

e All illustrations of muscles and bones are
shown on the right side of the body. This
allows easy comparison of images within each
group and from group to group. Once learned
and well-organized in memory, the brain can
easily "mirror-image" the information to the left
side of the body in practice.

e Wherever possible, related illustrations are
shown at the same size and angle of view. This
helps the brain draw comparisons and contrasts
without having to translate/flip/resize before
observing the features to compare.

e For verbal learners: Note that in the A tables
(described on page 60), related words are
lined up so a visual scan down a column can
reveal similarities and differences in the
attachments and actions of the different
muscles.

e When viewing the side- > &, 155, o0
by-side muscle illus- VARV \ {
trations (the A Figures . g
and B Figures described Q &= wild
on pages 60-63), the b ToAEY
origin/insertion pictures L ol

and the corresponding muscle pictures are sized
and lined up so you can simply lift the page to
directly study each muscle with its underlying
attachments on the bones.
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Chapter 4
Muscles That Move the Upper Extremity

INtrOdUCHION ..o 70
Joint Details and Ligaments.............ccccccc, 72
Movement of the Scapula/Clavicle ......................... (Muscle Group 1)......... 75
Movement of the Shoulder Joint.............ccccoueeeee. (Muscle Group 2)......... 83
Movement of the Elbow and Forearm .................... (Muscle Group 3)......... 91
Movement of the Wrist, Hand, and Fingers............ (Muscle Group 4)......... 99

Movement of the Thumb................

Bonus Group: Intrinsic Muscles of the Hand ..............cccooovvevninnnl, 114

Group 1 — Scapula / Clavicle

p. 75-82

Trapezius

Levator scapula
Rhomboid major & minor
Serratus anterior
Pectoralis minor
Subclavius

Group 2 - Shoulder Joint

Deltoid
Supraspinatus
Infraspinatus
Teres minor
Subscapularis
Pectoralis major
Coracobrachialis ,
Latissimus dorsi | 2
Teres major

Group 3 - Elbow, Forearm

Biceps brachii
Brachialis
Brachioradialis
Pronator teres
Pronator quadratus
Triceps brachii
Anconeus ) 3
Supinator

Mastering Muscles & Movement

(¢ Main TOC |

Group 4 — Wrist, Hand, Fingers

Flexor carpi radialis

Palmaris longus

Flexor carpi ulnaris

Flexor digitorum superficialis
Flexor digitorum profundus
Extensor carpi radialis longus
Extensor carpi radialis brevis
Extensor carpi ulnaris
Extensor digitorum

Extensor indicis

Group 5 - Thumb

Flexor pollicis longus
Flexor pollicis brevis
Opponens pollicis
Adductor pollicis
Abductor pollicis brevis
Abductor pollicis longus
Extensor pollicis longus
Extensor pollicis brevis

p. 107-113

Bonus Group p. 114-115

Intrinsic Muscles Ry

of the Hand \\Wﬁ’f
4

Chapter 4 — Muscles That Move the Upper Extremity
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© Demonstration Copy ©

Chapter 4 — Upper Extremity,
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(only Chapter 6 - Lower Extremity
muscle groups are included)
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Chapter 5
Muscles That Move the Axial Skeleton

INtrodUCHiON ... 118
Kinesiology Concepts Specific to the Axial Body.........cccccoovvvvvrvvvenennnnnn. 120
Joint Details and Ligaments.........ccccccvvveiiiiiii, 122

Movement of the Face and Jaw
Movement of the Neck and Head

Movement of the Spine...............

Movement of the Thorax, Abdomen, Breathing..... (Muscle Group 9)....... 151

Bonus group: Muscles of the Pelvic Floor and Perineum........................... 158

Group 6 - Face, Jaw

Masseter
Temporalis
Lateral pterygoid
Medial pterygoid
Occipitofrontalis
Platysma
Suprahyoids group -
Geniohyoid, Mylohyoid, ’} 6
Stylohyoid, Digastric
Infrahyoids group
Sternohyoid, Sternothyroid,
Omohyoid, Thyrohyoid
Muscles of facial expression

p. 127-134

@)

Group 7 — Neck, Head

Sternocleidomastoid

Scalenes group

Longus capitis & longus colli

Suboccipital group
Rectus capitis posterior major
Rectus capitis posterior minor
Oblique capitis superior
Oblique capitis inferior

Splenius capitis

Splenius cervicis

Semispinalis capitis

Levator scapula*

Trapezius, upper fibers*
* (revisited for reversed O/I actions)

p. 135-142
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Group 8 — Spine

Spinalis

Longissimus

Iliocostalis

Semispinalis

Multifidus

Rotatores

Quadratus lumborum
Interspinales & Intertransversarii

Group 9 — Thorax, Abdomen, Breathing

Rectus abdominis
External oblique

Internal oblique
Transverse abdominis
Diaphragm

External intercostals
Internal intercostals
Serratus posterior superior
Serratus posterior inferior
Levator costae
Transversus thoracis

p. 151-157

Bonus Group p. 158-159
Muscles of the i
Pelvic Floor and Perineum %V%

Chapter 5 — Muscles That Move the Axial Skeleton
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Chapter 6

Muscles That Move the Lower Extremity

Mastering Muscles & Movement

(¢ Main TOC |

Introduction.............ccoooiiiiiiiiinns
Joint Details and Ligaments..............
Movement of the Hip Joint (Part 1)
Movement of the Hip Joint (Part 2)
Movement of the Knee (& Hip Joint, Part 3)

Movement of the Ankle, Foot, and Toes

Bonus Group: Intrinsic Muscles of the Foot ..........ccccccvvvvveveieiiiinnnnnnnnn. 198

Muscles of the Leg — by Compartment

Group 10 - Hip Joint (Part 1)

Gluteus maximus

Gluteus medius

Gluteus minimus

Piriformis (1st lateral rotator)

The other 5 lateral rotators
Gemellus superior
Obturator internus
Gemellus inferior
Obturator externus
Quadratus femoris

lliopsoas
(lliacus & Psoas major)

p. 167-174

Group 11 - Hip Joint (Part 2)
Sartorius

p. 175-182
Tensor fascia latae £
Pectineus
Adductor brevis

Adductor longus
Adductor magnus
Gracilis

Group 12 — Knee (& Hip Joint, Part 3)

Rectus femoris
Vastus lateralis
Vastus intermedius
Vastus medialis
Biceps femoris
Semitendinosus
Semimembranosus
Popliteus

p. 183-190

%

Group 13 - Ankle, Foot, Toes
Gastrocnemius

Plantaris p. 191-197
Soleus
Tibialis posterior
Flexor digitorum longus
Flexor hallucis longus ;
J g1y e

Fibularis longus (peroneus)
Fibularis brevis (peroneus) A 13
Tibialis anterior

Extensor digitorum longus

Extensor hallucis longus

Bonus Group p. 198-199

Intrinsic Muscles
of the Foot

Chapter 6 — Muscles That Move the Lower Extremity
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Introduction

The lower extremity is the lower-body portion of
the appendicular skeleton (see page 37), and
includes the hip bone, thigh, leg, and foot. The
sacroiliac joints, where the hip bones articulate with
the sacrum, are the joints connecting the lower
extremities to the trunk.

This chapter describes the muscles that move the
various joints within the lower extremity. The
muscles are separated into four functional groups,
with some overlap of function between groups for
muscles that cross multiple joints:

Joints
(see pages 164-166)

Sacroiliac Joint

Hip Joint
(Coxal Joint)

Patellofemoral Joint
Tibiofemoral Joint (Knee)

Tibiofibular Joint

Talocrural Joint (Ankle)

Subtalar Joint

Tarsometatarsal Joints (5) ‘u

oS
Metatarsophalangeal Joints (5) l{}ﬁ

Proximal Interphalangeal Joints (4) !"f
Y
Distal Interphalangeal Joints (5) '}"!g

Group 10: Movement of the hip — part 1, which

are the “shorter” muscles that move
the femur at the hip joint

Group 11: Movement of the hip — part 2, which

are the “longer” muscles that move
the femur at the hip joint

Group 12: Movement of the knee (which

includes multiple-joint muscles that
also move the femur at the hip)

Group 13: Movement of the ankle, foot, and

toes

At the end of the chapter, a bonus muscle group
presents the intrinsic muscles of the foot.

e

i

Y
1
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.
\
3

Phalanges
\/ g

|\

Bones
(see pages 47-49)

1. llium
Coxal (hip) bone 4 2. Ischium
3. Pubis
Femur
Patella
Tibia
Fibula
Talus
Calcaneus
Tarsal Bones Navicular
Cuboid

3 Cuneiforms

/ Metatarsal Bones
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Overview of Muscles

The illustration below shows posterior and anterior
views of the superficial muscles from groups 10-13.
This gives an idea about the overall organization of
muscles involved with moving the lower extremity.
Note that only muscles that have superficial
exposure can be seen. There are also many other
muscles at deeper layers that are hidden beneath the
superficial muscles.

Joint Details and Ligaments

The joints of the lower extremity begin proximally
with the sacroiliac joint, which is the connection of
the lower extremity to the sacrum of the axial
skeleton. Progressing distally, there are numerous
joints at the hip, knee, ankle, and foot. The details
and ligaments of these joints are described on the
following three pages. Also, see page 126 for
ligaments of the pelvis.

Superficial muscles from
Muscle Group 10:
Move the hip joint (part 1)

Gluteus medius
Gluteus maximus

lliopsoas {Illacus

Piriformis

(+ 5 others, not visible here)

Psoasm$-‘ '

Superficial muscles from
Muscle Group 11:
Move the hip joint

(part 2)
Superficial muscles from ]
Muscle Group 12: Pectineus
Move the knee Adductor longus
Adduct | i ioi -
mazguc;r | (& hip joint, part 3) Gracilis

Gracilis _k

Rectus femoris

l | Vastus lateralis
totibial - \/astus medialis
Biceps femoris
Semitendinosus

Semimembranosus

Plantari
antaris (+ 2 others, not visible here)

Tensor fascia latae

Sartorius

(+ 2 others, not visible here)

Muscle Group 13:

Superficial muscles from

Move the ankle, foot, toes

Gastrocnemius

Gastrocnemius
Soleus

Fibularis longus
Tibialis anterior

Posterior View

. Extensor hallucis longus

Bottom of foot
(in plantar flexion)

Mastering Muscles & Movement

Extensor digitorum longus

(+ 5 others, not visible here)

Chapter 6 — Muscles That Move the Lower Extremity

Soleus

Anterior View

Bonus Group
Intrinsic muscles of the foot

(12 muscles)
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Hip — Joints and Ligaments

Hip bone

(coxal bone)

Acetabulum
(socket of joint)
*(also called
Coxal joint or
Acetabulofemoral
joint)

Obturator foramen

Anterior View

N

llium

/

Greater
trochanter

Obturator
foramen

Ishcial

Ischio-

. . g2 | femoral
Zona Orbicularis 3 / Ligament
Lesser trochanter “
Posterior View
lliofemoral ligament
Acetabular
Ischiofemoral ligament labrum

} llium
Head of femur Lunate surface

Neck of femur of acetabulum

Transverse
acetabular
— ligament
N
Q\)‘O\c" _/)
o
Cut edges Obturator
of ligaments membrane
and capsule

Ligament of head of femur
(ligamentum teres, cut)
O = articular cartilage

Lateral View

(Femur removed to expose acetabulum)

164 Chapter 6 — Muscles That Move the Lower Extremity

llio-femoral
Ligament

llio-femoral Hlium f

Ligament

Ischio-
femoral
Ligament Pubo-
femoral
Ligament
Note spiral

arrangement goes
slack with flexion and
taut with extension.

femoral
Ligament

,.
Femur

|

Anterior View

Hip Joint
Ligament Function
Iliofemoral Limits extension and lateral
Lig. rotation.

Ischiofemoral Limits extension and medial

Lig. rotation.

Pubofemoral Limits extension and abduction.

Lig.

Zona Woraps around neck of femur,

Orbicularis resists pulling head of femur
away from socket.

Ligament of Loosely connects head of femur

into the acetabulum, carries

head of femur blood vessel.

Completes the acetabular labrum
ring, and creates a foramen for
vessels to enter the joint.

Transverse
acetabular Lig.

Mastering Muscles & Movement
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Knee - Joints and Ligaments

Right Knee

Patellar surface
Femur

Lateral condyle

Medial condyle

Tibial
plateau

Lateral
Collateral
Ligament

Anterior
ligament of
fibular head

(proximal

tibiofibular
joint)

Patella

Anterior View
(Knee in flexion)

e — i_)x\,.\ugament)(/ : ] = )\\
/) Medial {_ il

N\

/ \ Medial /\

Patellar Ligament ‘

Quadriceps tendon
(cut and pulled down)

| O = articular cartilage

Femur

Lateral
condyle

/ \
Y

Posterior Posterior
Cruciate : £ memsff'_
Ligament ™\ emoratte.
\ ( L
. 1 ateral
Anterior ‘ Collateral

Cruciate Nl -~ Ligament

Lateral
meniscus

. A
meniscus \ N

N

Collateral
Ligament

Fibula

Tibia

Fibula

Interosseus

Posterior View membrane

(Knee in extension)

(see page 48)

Patellofemoral joint Ql::gggips/" ,"/_fa__-s [/ (Kneein
e 7 // £ | extension)
= — g @ 8
Femur Patella —~L {(’ i AN Medial Knee: Tibiofemoral Joint & Patellofemoral Joint
i L AR
> Patellar . \_J Cj/ Conijle Ligament Function
—~"  Tibio- Ligament \\, <— Meniscus - — - — -
femoral V= ) Medial (Tibial) Medial stabilizer, resists valgus
joint \\ o M7 75 Medial Collateral Lig. forces. Taut when knee is in full
(tibial __\ 18 .;,‘{ /  Collateral (MCL) extension.
(Knee in tuberosity) |/ / Ligament
[ flexion) ‘ i Lateral (Fibular) | Lateral stabilizer, resists varus
. 7| A
. ) ‘ Collateral Lig. forces. Taut when knee is in full
Medial Views (LCL) extension.
Anterior Prevents anterior displacement of
Posterior Patellar Anterior Cruciate Lig. tibia on femur.* Resists hyper-
Cruciate Ligament Cruciate (ACL) extension and medial rotation. Most
Ligament ’r?tfé‘?@“-.e: Ligament frequently injured knee ligament.
Medial bl Lateral Posterior Prevents posterior displacement
meniscus meniscus Cruciate Lig. of tibia on femur.* Resists extreme
(PCL) flexion of knee.
The cruciate ligaments keep the condyles of the femur aligned
on the tibial plateau while the knee is flexing and extending.
J *Note: Anterior displacement of the tibia on the femur is
Medial L equivalent to posterior displacement of the femur on the tibia.
Collateral Fibula Lateral
Ligament (E_ollateral Connects patella to tibia,
igament . ;
. Patellar Lig. completing the pulley structure
Tibia (viewed from above) to extend the knee

Mastering Muscles & Movement
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Ankle and Foot - Joints and Ligaments

Right Foot

Deltoid
- =~ Ligament
f_%

Anterior
tibiotalar part

(see page 49)

Tibia
Fibula

Tibionavicular
part

Medial View L
—_— Tibiocalcaneal
part -
Navicular 1.« Posterior o)
Medial Cuneiform tibiotalar part -...., )

15t Meta-

tarsal bone Talus

Sustentaculum
tali of calcaneus

Calcaneus

Calcaneus

[ ——

Long plantar

ligament Spring Ligament

(Plantar calcaneo-
navicular lig.)

Short plantar
ligament

Lateral
Collateral
Ligaments

Anterior
talofibular
ligament

Posterior
talofibular
. ligament

Calcaneo-
fibular
ligament

Posterior View

O = articular cartilage

Tibiofibular
Ligaments

Posterior TF ligament *

Tibia

Anterior TF ligament

Intertarsal &
metatarsal

Talus 4
ligaments

Long plantar Iigamentﬁ

Lateral View

Navicular
Sustentaculum

Ankle: Talocrural Joint & Subtalar Joint

tali of calcaneus Ligament Function
Tal L . L ) o L
aus Tibiofibular Stabilize the distal tibiofibular joint
Calcaneus Ligs. (a fibrous synarthrotic joint)
Deltoid Li Medial stabilizer, limits eversion,
eltoid Lig. resists valgus forces on the ankle
5th I\I/IEta— Has 4 parts ® Anterior tibiotalar e Tibiocalcaneal
tarsal bone Plantar View P o Tibionavicular e Posterior tibiotalar
Anterior Lateral stabilizer, limits inversion and
Distal Talofibular plantarflexion, resists varus forces
DIP joint —» [R) Lig. (ATFL) (most frequently injured ligament)
Middle | & Posteri
PIP joint —» < TOIS f.golr Lateral stabilizer, limits inversion and
X = alotibuiar dorsiflexion, resists varus stress
o Lig.
. Proximal
Collateral ligament Calcaneo- Lateral stabilizer, limits inversion and
fibular Lig. dorsiflexion, resists varus stress
Plantar ligament —[ \| —— Metatarso-
(plate) M/ phalangeal joint =
capsule Foot: Tarsal, Metatarsal and Phalangeal Joints
Metatarsal PfI::ctiir (and arches of the foot)
Medial View bone Ligament Function
Plantar Fascia | sypports longitudinal arches of
(Plantar foot
Aponeurosis)
Long Supports longitudinal arches of
Medial Plantar Lig. foot
'°”g't“g'”a| Spring Lig. Supports medial longitudinal
arc (Plantar arch of foot. Forms a floor under
Lateral calcaneo- talonavicular joint, keeping talus
Iong;trgﬁmal navicular Lig.) | from "falling down".
Transverse Calcaneocuboid | Supports longitudinal arches
s arch (Short Plantar) | deep within the foot,
| 2 Lig. especially the lateral arch
f(mantarview) Metatarso- Collateral ligs, Plantar ligs (plates)
- phalangeal, (Similar to ligaments in
PIP, DIP Ligs. the hand — see page 74)

Arches of the Foot
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Movement of the Hip Joint (Part 1)

Muscle Group 10

Coxal bone
(Hip bone)

Hip joint
(Coxal joint)

Gluteus maximus
Gluteus medius
Gluteus minimus

. Iliacus &
Iliopsoas

Psoas Major

Piriformis (deep lateral rotator #1 of 6)
The other 5 lateral rotators:
Gemellus superior, Obturator internus
Gemellus inferior, Obturator externus
Quadratus femoris

Joints

This is the first of three groups of muscles that primarily move
the femur at the hip joint (coxal joint). This group contains the
“shorter” length muscles that mainly originate on the front or
back of the ilium bone of the pelvis, and insert on the greater
or lesser trochanter of the femur.

Hip Joint (Coxal Joint)

Head of Femur «» Acetabulum of the Hip Bone
Ball and Socket Joint

Movements Available:

Flexion

Extension
Abduction
Adduction

Lateral Rotation (External Rotation)
Medial Rotation (Internal Rotation)

Other Joints

Postural effects and small movements of the following joints
are also created by the muscles in this group:

Sacroiliac Joint

Lateral Sacrum <«» Posterior Ilium
Part gliding, part fibrocartilagenous
(affected by piriformis and iliopsoas in this muscle group)

Intervertebral Joints of lumbar vertebrae

Facets and discs
(affected by psoas major in this muscle group)

Mastering Muscles & Movement

(Joint details: p. 164)

(also called coxofemoral joint
or acetabulofemoral joint)

(Joint details: p. 124, 126)

Anterior
View
Femur
. Opposite
Action Action

Flexion

Lateral Rotation
(External Rotation)

Extension

Medial Rotation
(Internal Rotation)

Lateral Rotation

N
M,
| A

I

I\' '.r.

Medial Rotation
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Hip Joint (Part1)

| Bones, Bony Landmarks, Other Structures

The “short” muscles that move the hip joint mainly have attachments on the pelvis and the femur. Review
the bony landmarks and other structures listed below, referring to the diagrams in Chapter 2, pages 47-48.

Hip Bone (Coxal Bone, Os Coxae) (p. 47)
(Made up of 3 bones fused: Ilium, Ischium, Pubis)

Landmarks on the Ilium:
Iliac Fossa
(anterior-medial surface of wing)
Iliac Crest
Posterior Superior Iliac Spine (PSIS)
Gluteal surface
(posterior-lateral surface of wing)
Anterior Gluteal Line
(a ridge on the gluteal surface,
between the origins of gluteus
medius and gluteus minimus)

Acetabulum) (p. 164)
All 3 hip bones (ilium, ischium, pubis)

intersect in the cavity of this socket

Obturator foramen
Hole encircled by pubis and ischium

Notes

168 Chapter 6 — Muscles That Move the Lower Extremity

Femur (p.43)

Head

Neck

Greater trochanter
Lesser trochanter
Gluteal tuberosity

Sacrum (p. 45)
Muscles attach on both the posterior and
anterior surfaces.

Lumbar vertebrae L1-L5, and thoracic T12 (p. 44)
Anterior bodies and TVP’s — (for psoas major)

Other Structures

Sacrotuberous Ligament (p. 126)
Inguinal Ligament (p. 126)
Iliotibial Tract / Iliotibial Band (ITB) (p. 177)
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Hip Joint (Part1)

Muscle Group 10 - The first of three groups of muscles that move the hip joint are

illustrated as a group on this page. The following four pages have tables and figures that describe each
muscle individually, and provide many ways of comparing and contrasting the muscles to each other.

"
L~ * The Deep Six lateral hip rotators
T : 1. Piriformis 4. Gemellus Inferior
2. Gemellus Superior 5. Obturator Externus
3. Obturator Internus 6. Quadratus Femoris
lliopsoas:
Psoas Major Psoas minor Gluteus Medius
lliacus
-
b o o
Piriformis A\ \ _ N b \
Ty \ N *
ol \, \ N
/ et N , s
Inqui ) SRR Sacrotuberous | .
nguinal ligament 3 f
\ N f ligament
\ \ Obturator Externus (5%) Gluteus Maximus A | E\
\ 1 | S ! lliotibial tract
i\ ‘| | '
\ /| 1
Anterior View Posterior Views

Gluteus Maximus

Gluteus Medius

) Psoas Major
lliopsoas
lliacus

Gluteus Minimus

.. . *
Piriformis (1) Piriformis (1)

Gluteus Medius

3 Deep Lateral
54 Rotators *

Gluteus Minimus

*
lliopsoas Obturator Externus (5)

Origins are red Gluteus Maximus

Insertions are blue

Attachment sites for all muscles in Group 10

Mastering Muscles & Movement Chapter 6 — Muscles That Move the Lower Extremity 169
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Hip Joint (Part1)

| Note-taking page ~ (palpation, how to lengthen/shorten, cautions, common uses, etc.) |

Muscle Group 10 - Muscles Acting on the Hip Joint (Part 1)

1. Gluteus Maximus

5. The Other 5 Deep Lateral Rotators
#2 - #6  (Piriformis is lateral rotator #1)

=

#2. Gemellus superior
#3. Obturator internus
#4. Gemellus inferior

#5. Obturator externus
#6. Quadratus femoris

2. Gluteus Medius

6. lliacus

3. Gluteus Minimus

7. Psoas Major

4. Piriformis
(Deep Lateral Rotator #1)

6. + 7. lliopsoas

lliacus + Psoas Major
(treated as one muscle)

174 Chapter 6 — Muscles That Move the Lower Extremity
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Movement of the Hip Joint (Part 2)
Muscle Group 11

Hip Joint (Part 2)

Hip bone

Superficial Long Muscles: The Adductor Group: Lo
; ; Hip joint
Sartorius Pectineus
Tensor fascia latae (TFL) Adductor brevis Anterior
Adductor longus Femur View
Adductor magnus
Gracilis
Tibiofemoral joint
Joint (Joint details: p. 164) Tibia
This is the second of three groups of muscles that move the
femur at the hip joint (coxal joint). This group contains the . Opposite
“longer” length muscles that mainly originate on the iliac crest Action Action

and pubic bone, and insert on the posterior shaft of the femur
and the proximal end of the tibia.

Hip Joint (Coxal Joint) (also called acetabulofemoral joint
or coxofemoral joint)

Acetabulum of the Hip Bone «» Head of Femur
Ball and Socket Joint
Movements Available:

Flexion

Extension

Abduction

Adduction

Lateral Rotation (External Rotation)
Medial Rotation (Internal Rotation)

Other Joints (Joint details: p. 165)

Three of the muscles in this group cross both the hip and the
knee joints, and therefore also affect the knee (although the
main knee movers are presented in the next section — Group
12: Movement of the Knee).

Tibiofemoral Joint (TF)

Condyles of Femur €« » Condyles of Tibia (tibial plateau)
Modified Hinge Joint
Movements Available:

Flexion, Extension

Medial and Lateral Rotation (when the knee is flexed)

(Note: The TF joint is covered more fully
in the next section — Group 12: Movement of the Knee)

Flexion

Abduction .

Lateral Rotation Medial Rotation
(External Rotation) (Internal Rotation)

Mastering Muscles & Movement Chapter 6 — Muscles That Move the Lower Extremity 175



Hip Joint (Part 2)

Bones, Bony Landmarks, Other Structures

The “long” muscles that move the hip joint have attachments on the hip bone, femur and tibia. Review the
bony landmarks and other structures listed below, referring to the drawings in Chapter 2, pages 47-48.

Hip Bone (Coxal Bone, Os Coxae) (p. 47)
Femur (p.43)

(Made up of 3 bones fused: Ilium, Ischium, Pubis) Condyles
Linea aspera
Landmarks on the Ilium: (medial lip, lateral lip)
Anterior superior iliac spine (ASIS) Pectineal line
Adductor tubercle

Landmarks on the Ischium:
Ischial tuberosity Tibia (p. 48)

Ramus of ischium
Proximal medial shaft (PMS)

Condyles
Lateral tibial tubercle (Gerdy’s tubercle)

Landmarks on the Pubis:
Superior ramus of pubis
Pubic crest

Pubic tubercle Other Structures

?‘}dy. of pubis - Fascia Latae (- 177)
sn e“‘}’lr “f‘musb(? pubis Iiotibial tract / Iliotibial band (ITB) «“
ymphysis pubis Pes anserinus (p- 176)
. . . on proximal medial shaft (PMS) of tibia
Note: The inferior pubic ramus and the Femor(al trI;angle ( ) ( 17)6)
ischial ramus together are called the Adductor canal (p. 184)
ischiopubic ramus. Adductor hiatus (. 177)
/ / @2“23_”25\ / Medial View of Right Leg \
] Sartorius
| Adductor longus \ AL ] .
Inguinal ligament \ / \ ' sartorius
[nguinal
ligament Floor ( Gracilis
Sartorius [/ lliopsoas |
Pectineus ‘\

Adductor Longus Semitendinosus

Patella ) (see muscle group 12)
~
Roof
Fascia latae
Adductor Contents Proximal v \ '

Longus Femoral nerve medial shaft <“ Pes anserinus

Femoral artery of tibia AN | attachment

Femoral vein ’ (tendons of 3
Lymph nodes and muscles merge)

vessels
\ Femoral Triangle / \ Pes Anserinus /
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Hip Joint (Part 2)

Muscle Grou P 11 - The second of three groups that move the hip joint are illustrated as
a group on this page. The following four pages have tables and figures that describe each muscle
individually, and provide many ways of comparing and contrasting the muscles to each other.

lliopsoas

(see Muscle
Group 10) .
\‘.
\ X
A Nt
Tensor \ PE 17 ( —~A
Fassia | N\ /1"~ Adductor |
Latae Group
Pectineus ;
Sartorius Quadriceps Anterior Aspect
Adductor Brevis (see Group 12) Sartorlus
=N
Adductor Longus >\
L) Adductor
Adductor Magnus Longus
lliotibial - .
iotibial tract Gracilis gt Ag?g\?itsor
/- Gracilis
Adductor / )
Quadriceps ) hiatus / % Adductor
Femoris Pes anserinus oV - (see Group 12) i Magnus
(see Muscle tendon | Posterior A ¢
Group 12) if‘\\ osterior Aspec
\ A Transverse Section at = — — =
- - \ [ Right thigh, vi d fi distal
Anterior Views ’ (Rig igh, viewed from distal)
Tensor
Fascia
Latae
Sartorius
Sartorius
Pectineus — - .
Adductor 4
Longus \//
Adductor Adductor Group
Brevis
Gracilis
Pectineus
Adductor
Adductor Group Magnus Adductor Brevis
. Adductor Longus .
Anterior 9 Posterior
View Adductor Magnus View
Dashed lines indicate .
muscle attachments on the Gracilis
other side of the bone, i.e., Tenspr
Fascia

the posterior side.
Latae

Origins are red
Insertions are blue

Sartorius

Attachment sites for all muscles in Group 11
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Hip Joint (Part 2)

| Note-taking page ~ (palpation, how to lengthen/shorten, cautions, common uses, etc.) |

Muscle Group 11 - Muscles Acting on the Hip Joint (Part 2)

5. Adductor Longus

pY

2. Tensor Fascia Latae

3. Pectineus 7. Gracilis

/
= —

4. Adductor Brevis

] N F
¢
{

W
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Knee (& Hip Joint, Part3) f}. -

Movement of the Knee (& Hip Joint, Part 3)

Muscle Group 12

Quadriceps Group: Hamstrings Group: )
Rectus femoris Biceps femoris Oppc_>5|te
Vastus lateralis Semimembranosus Action
Vastus intermedius Semitendinosus
Vastus medialis

Other:
Popliteus
JOintS (Joint details: p. 164-165)

This group primarily moves the tibia/fibula at the knee. Many
of the muscles are also strong movers of the femur at the hip Flexion Extension
joint, so this is also the third of the three groups of hip movers @ TF Joint @ TF Joint
(along with Groups 10 and 11).

Tibiofemoral Joint (TF) — The Knee
Condyles of Femur €« » Condyles of Tibia (tibial plateau)

Modified Hinge joint Hip o?{ )
Movements Available: bone

Flexion, Extension
Medial and Lateral Rotation ~ Hip
(when the knee is flexed) 10"

Lateral Rotation Medial Rotation
@ TF Joint @ TF Joint

Anterior

Hip Joint Femur View
(See previous section:
Group 11: Hip Joint, Part 2) o
TF joint
Other Joints Tibia
Fibula
These joints are also involved with movements of the knee: Flexion Extension
@ Hip Joint @ Hip Joint
Patellofemoral
Posterior Patella «» Patellar surface of Femur
Gliding joint

Moves all directions, but primarily up & down

Proximal Tibiofibular
Proximal lateral Tibia €«» Head of Fibula
Gliding joint
Very slight movement (subluxation is possible)

Lateral Rotation Medial Rotation
@ Hip Joint @ Hip Joint
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Knee ( &Hip Joint, Part 3)

Bones, Bony Landmarks, Other Structures

uscles that move knee (and hip) have attachments on the hip bone, femur, patella, tibia and fibula. Review
the bony landmarks and other structures listed below, referring to the illustrations in Chapter 2, pages 47-48.

Hip Bone (Coxal Bone, Os Coxae) (p. 47)

Anterior Inferior Iliac Spine (AILS)
Ischial tuberosity

Femur (p.48)

Linea aspera

Greater trochanter

Lesser trochanter

Lateral condyle

Shaft
Anterior, Posterior, Lateral, Medial
Surfaces

Patellar Surface

Patella

Fibula (p. 48)
Head

Tibia (p. 48)

Tibial tuberosity

Lateral & Medial Condyles (tibial plateau)
PMS - Proximal Medial Shaft

Pes Anserinus attachment

Other Structures:
Patellar ligament (patellar tendon) (p. 165)
Knee ligaments & menisci (p. 165)
Pes anserinus tendon (p. 176)
Vastus medialis obliquus (VMO) (p. 184)
Popliteal Fossa

Notes:

Note that the rectus femoris and all the hamstring
muscles are multi-joint muscles, and they are
excellent examples for exploring the concepts of
active and passive insufficiency and the force-
length relationship (see page 33).

Quadriceps

:» Vastus

intermedius

Vastus
lateralis

Femur

lliotibial
tract

Fascia latae
(surrounds

entire thigh)

Lateral inter-
muscular septum

Biceps femoris

Rectus Vastus
femoris medialis
Anterior

Medial inter-
muscular septum

Femoral artery & vein,
and saphenous nerve
(in adductor canal)

Sartorius
(see Muscle
Group 11)

Adductor
muscles
(see Muscle
Group 11)

Sciatic nerve

(short head)
Z, Biceps femoris Semimembranosus
(long head)
Hamstrings Semitendinosus
(helps patellar
tracking) Transverse Sectionat — — — =—

(viewed from inferior)
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Knee (& Hip Joint, Part 3)

Muscle Grou P 12 - Muscles that move the knee (and in many cases the hip) are illustrated

as a group on this page. The next four pages have tables and figures that describe each muscle
individually, and provide many ways of comparing and contrasting the muscles to each other.

& rd /.. - \l '%\ ol 7, / \ H
/@ ' =g & Rectus
-~ 3 ) - { o , { .
o~ 7\ | A A Y Femoris

Biceps Femoris
(Long Head)

Vastus

Rectus Medialis

> )'%A/ Femoris

Semitendinosus

Rectus
Femoris

Vastus
Lateralis

\
i‘-._\/ Semimembranosus

!

Vastus
Lateralis

Vastus
Lateralis

Long head

=V | i
astus Intermedius Short head

(hidden beneath
rectus femoris)

Vastus Medialis
N patella

tendon \\& i & ?_ patella
\ \ Semitendinosus / f .
A tendon ) J\ patellar Popliteus

/

ligament
patellar ligament

Lateral View
Anterior View Posterior View

Rectus Femoris Rectus Femoris

Semitendinosus &
Biceps Femoris (long head)

Vastus Lateralis

Vastus Lateralis
Semimembranosus

o Vastus Intermedius
Vastus Intermedius Vastus Medialis

Vastus Medialis
Biceps Femoris (short head)

Semimembranosus

Popliteus
Biceps Femoris
Biceps Femoris

Semitendinosus

¢ ’ All 4 Quadriceps

Origins are red
Insertions are blue

Attachment sites for all muscles in Group 12
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g Knee (& Hip Joint, Part 3)

I

dOPh

4]

| Note-taking page ~ (palpation, how to lengthen/shorten, cautions, common uses, etc.) |

12

Muscle Group 12 - Muscles Acting on the Knee (& Hip Joint, Part 3)

1. Rectus Femoris

5. Biceps Femoris

2. Vastus Lateralis

6. Semitendinosus

3. Vastus Intermedius

7. Semimembranosus

4. Vastus Medialis

8. Popliteus
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Ankle, Foot, Toes

d YM%

Fibula
TC joint
Muscle Group 13 Ptk Talus
Gastrocnemius Fibularis brevis (peroneus b.) TM joints
Soleus Fibularis longus (peroneus 1.) o
Plantaris MP joints
Tibialis posterior Tibialis anterior PIP’'s —— Calcaneus S ubtatar oint
Flexor digitorum longus Extensor digitorum longus DIP's dpiar join
Flexor hallucis longus Extensor hallucis longus Anterior View (dorsum of foot)
Joints (Joint details: p. 166) Action Opposite
The muscles in this group move the ankle, foot, and toes. A Action

couple of the muscles also cross the knee joint and therefore
affect the knee. There are many joints involved, and it can be
challenging to visualize which joints are in play with some of
the more complex foot movements.

Talocrural Joint (TC) - Ankle
Distal tibia & distal fibula <« » Talus
Hinge joint
Movements available: Plantar flexion Plantar flexion Dorsiflexion
Dorsiflexion @ TC joint @ TC joint

Subtalar Joint (Talocalcaneal Joint)
Inferior aspect of Talus <« » Superior aspect of Calcaneus
Gliding joint
Movements available: Inversion (Supination)
Eversion (Pronation)

Tarsometatarsal Joints (TM or TMT) (#1-#5)
Distal row of tarsals €4» Bases of metatarsals
Gliding joints Inversion Eversion

@ Subtalar joint @ Subtalar joint

Metatarsophalangeal Joints (MP or MTP) (#1-#5)
Heads of metatarsals € » Bases of proximal phalanges

Condyloid joints el AN
Movement of the toes: Flexion, Extension (\\ﬂr% /m\
Abduction, Adduction | | ( /

| |
! |
(Abduct) (Adduct)

Interphalangeal Joints (PIP and DIP) (#1-#5)
Joints between the phalanges of the toes
Hinge joints Flexion of Toes  Extension of Toes
Movement of the toes: Flexion, Extension @ MP, PIP, DIP joints @ MP, PIP, DIP joints

PIP = Proximal Interphalangeal (between the proximal phalanx and the middle phalanx)
DIP = Distal Interphalangeal (between the middle phalanx and the distal phalanx)
Note: The big toe (hallux) has only 2 phalanges, so has only an IP joint (no PIP or DIP)
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13l Other Joints

The following joints are included here for completeness, but are not considered primary joints involved
with ankle/foot/toe movements. They are special combinations of intertarsal joints (interfaces between tarsal
bones) that are important when studying the arches and flexibility of the foot.

Transverse Tarsal Joint (also called the midtarsal joint) (p. 49)
Talocalcaneonavicular Joint (TCN)

Longitudinal and transverse arches of the foot (p. 166) _
Tripod arches

of the foot

Bones, Bony Landmarks, Other Structures

)
L

Muscles that move the ankle, foot and toes have attachments on the bones of the leg, foot, and posterior knee.
Review the bony landmarks and other structures listed below, referring to Chapter 2, pages 48-49.

Femur (p. 48) Ankle & Foot Bones (p. 49)
Medial and Lateral Condyles
Medial and Lateral Epicondyles Tarsal Bones (7)
Talus Calcaneus
Tibia (p. 48) Cuboid Navicular
Medial and Lateral Condyles Cuneiforms (3)
Soleal Line (1% medial, 2" middle, 3": lateral)
Medial malleolus Metatarsal Bones (5): 1%=medial to 5"=lateral
Shaft Tuberosity of the 5" metatarsal
Posterior, Anterior, Medial, Lateral Head, base, and shaft
Combination aspects, e.g., posteriolateral Phalanges (14)
Lengthwise positions, e.g., Digit #1 = Hallux (big toe)
“proximal two-thirds”, “middle one-half” Proximal, Distal phalanges
Digits #2-#5 = toes medial to lateral
Fibula (p. 48) Proximal, Middle, Distal phalanges
Head Head, base, and shaft e
Isdﬁ;eéal malleolus ?ther Structures . FL‘S::\r V. |
Posterior, Anterior, combinations, nterosseous mem rane )
lengthwise positions (as with tibia above) Calcaneal tendon (Achllles tend(?n) membrane
Plantar aponeurosis /plantar fascia
Retinacula: (extensor, flexor, fibular/peroneal)

Tendon Arrangements and Compartments of the Leg (see pages 193 and 201)

Medial malleolus tendons: Tibialis Posterior & two Flexor muscles (TP, FDL, FHL)

Dorsum of foot tendons: ~ Tibialis Anterior & two Extensor muscles (TA, EHL, EDL)

Lateral malleolus tendons: Fibularis Longus & Fibularis Brevis (FL, FB)

Anatomical Stirrup: Tendons of fibularis longus and tibialis anterior form “stirrup” under foot

Four Leg Compartments: 1. Anterior, 2. Lateral, 3. Deep posterior, 4. Superficial posterior

Intrinsic Muscles of the FOOt (see pages 198-199)

There are twelve muscles that reside within the structure of the Intrinsic
foot itself. These intrinsic muscles of the foot are not included "][ﬁzc#g';?f

in the Group 13 tables, but a separate table and illustrations are
presented as a Bonus Group on pages 198-199.
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Muscle Group 13 - Muscles that move the ankle, foot, and toes are illustrated as a group
on this page. The next four pages have tables and figures that describe each muscle 1nd1v1dua11y, and
provide many ways of comparing and contrastmg the muscles to each other.

Pla.

Gas.
(lateral
head)

Gas.

Sol.

(medial || 1\ FDL
malleolus) 1

Calcaneal
(Achilles)
tendon

. § ™ Calcaneal tendon
\ (Achilles tendon)

(lateral Wt
malleolus) L TA tendon

FT tendon EHL

FL tendon tendon

FB tendon FHL

Lateral View Anterior View Medial View
Posterior View
Gas. - Gastrocnemius FL - Fibularis Longus (Peroneus) TA - Tibialis Anterior TP - Tibialis Posterior
Sol. - Soleus FB - Fibularis Brevis (Peroneus) EDL - Extensor Digitorum Longus FDL - Flexor Digitorum Longus
Pla. - Plantaris FT - Fibularis Tertius (Peroneus) EHL - Extensor Hallucis Longus FHL - Flexor Hallucis Longus
Origins ;
Rgd Pla. (interosseus TA 1. Anterior
membrane) Compartment
Insertions Gas.
Blue EDL
Sol
FL
P FL | 2. Lateral
Compart-
(cross section) FB
FDL
FB FDL
FHL
o TP
FHL
Anterior Posterior Y ;
View View 4. Deep Posterior
Compartment
Top of foot Bottom of foot Sol.
(dorsal aspect) (plantar aspect)
3. Superficial Posterior
Compartment
EDL FDL Cross section of right leg Compartments
Attachment sites for all muscles in Group 13 (viewed from above) (more info: p. 201)

Mastering Muscles & Movement Chapter 6 — Muscles That Move the Lower Extremity 193



»
)
o

[

-y
o
o

w

)

=
[

<

uonoy ‘uonuasul ‘uibO - s80] ‘4004 ‘epjuy - (v) €1 dlqel

(261 @bed uo
suolnelisn|| Jabie))

(100} JO uoISIaAUI 1SISSE ABN)

apjue ay) JO uoIxa|siod
‘(Xn||eY) |# 90} JO UOISUSIXT

(yoadse |esiop)

80} Big- xnjey
10 xuejeyd |eisip jo aseq

(suelqwiaw snassoJajul pue)

(108dse |eipaw Jousjue)
e|nqy Jo uoiod s|ppIA

100} 8Y} pUE |# 80) SBAOW
snBuo- sionjjeH Josuajxg

1004 8Y} JO UOISIoA]
‘S]yUE 8y} JO UOIXaISIO]
‘G-Z# SO0} JO UOISUdIX]

(yoadse |esiop)
G-z# sebuejeyd [ejsip % S|PPIN

(yoedse Jousjue)
BINqH JO ¢/¢ [ewixoud
pue ‘Biqn Jo 9|Apuod [elsjeT]

100} 8U} pUB G-Z# SO0} SaA0W
snBuo] wni03161q 10sudyxgy

100} 8} JO UOISIBAU|
‘apjue ay} jo uoixapisioq

(yoadse Tejueld jo abpa |eipaw)

|esieje}awl | JO aseq
pue wJojlaund (is)) [EIPBN

(sueiquaw snassolsjul pue)

(yoadse |essie)) eiqn JO jley
[ewixold pue a|Apuod [eisje]

100} 8y} SeAoW
Joudjuy sljeiqil

TH3 1d3 V1

apjue jo uoixa|} Jeyued s)sissy
‘J00} 8} JO UOISIOA]

(yoadse Iejue|d)

[ESIEJE}OW 1] JO BSEq
pue wioyaund (;s|) [eIpaN

(yoadse |eiale|)

e|nqy jo
SpJIy}-omy [ewixoid pue pesH

100} 8y} SeAoW

(snbuo snauoliad pajed os|e)
snbuo sue|nqiy

apjue Jo uoixa|} Jeyue|d s)sissy
‘J00} 8} JO UOISIBA]

[esiejelawl
Ul 8y Jo Asosaqny

(yoadse |eia)e))
€|nql Jo jjey |eisig

100} 8y} SeAOW

(sina1g snauoiad pajed osle)
siAnalg suejnqiy

a|yue Jo uoixas|} Jejue|d
‘J00} JO UOISI9AU|
‘(xnley) L# 90} jo uoixa|4

(yoadse Jejueld)

90} Big - xn|jey
Jo xuejeyd |esIp jJo aseq

(umop Aem sy Jo /| sels)
e|nqi} Jous)sod

100} 8U} PUB |# 90} SSAOW
snBuo- sionjjeH Joxd|4

apjue Jo uoixay) Jejue|d
‘J00J JO UOISIaAU|
‘G-Z# SO0} JO UOIX3|4

(yoadse Jsejueid)
G-z# sebuejeyd |eisip jo aseq

(umop Aem oy Jo ¢/ SLe)s)
eIql) JOL9)SOd

100} 8Y} PUB G-Z# S80} SOA0W
snbBuo wnio)biqg 10xal4

(swJiopaund ¢ ‘piogna ‘iejndineu
‘SNaued|ed :sjuswyoeye [esie] )
-Z# s|esiejejaw

10 saseq pue ‘snje} 1deoxa

"aueIqUIBW SN8SSOoJBUI
pue ‘ejnqy [eIpaw IoLI8)sod

100} 8y} SeAoW

apjue ay} Jo uoIxaj} Jejue|d ot y e
‘J00} 8Y} JO UOISIaAU| s|es.e} ||e Jo Joadse Jejueld ‘elqy [eale| JoLe)sod Jolia)sod sijeiqil ,
BIqI} Jo 8bpe ‘l0s eld

apjue 8y} Jo UoIXa|} Jejue|d

uopus}
$9|[Iyoe 8y} BIA Snauesje)

[elpsW s|ppiw B dul| |[esjog

‘BINq1 Jo peay
pue yeys Jous)sod [ewixold

8yue 8y} seAow
snajos

29Uy 8U]} JO UOIX8|} pue 00} 8}
JO UOISIBAUI Y)Im Jsisse Aew
‘apue Jo uoixay} Jejueld yespn

(epIs [elpaw 8y} uo jods |jews)

uopus}
$9|[1yoe 8y} BIA Snauesje)

Inwey
10 8jApuooids |eisie| JoLB)SOd

88Uy pUE BUB By} SBAOW
suejue|d

(Buiuuna ‘Buyiem ‘Buipuels

ul 98Uy 8y} sazi|iqels os|e)
29Uy ay} Jo uoixs|4

‘apue ay} Jo uoixal} Jeyue|d

uopus}
$9|[Iyoe 8y} BIA Snauesje)

(le1pow g [eiole))
Jnway jJo saApuod Jouaisod

29Uy pue spjue By} SBAOW
sniwaudoases)

uonoy

uoljasuj

uibLo

S90] ‘J004 ‘Opjuy

90) 91l|=G ‘90} BIg=| :G#-L# S90] ‘|eabueleydosielrivo=dI\ ‘[eab

ueleydiaiu| [ewixoid g [e3sid=dld ' dIQ :SIIOP

uQ bunoy sapasnyy :¢| dnoio

—
[ee]
N
©
&)

Mastering Muscles & Movement

194 Chapter 6 — Muscles That Move the Lower Extremity



sjuawiyoeypy a|osn|\ - s90] ‘4004 ‘Opjuy - (V) €1 24nbi4 1 somad apsnu ses o abed 1 1

o 2
%@9 an|q aJe suojasu|
2
: pai ale suibuQ
@ snbuo snbuon snbuo] /4 sinalg | uopusy jo uonoauip
L slon|leH wnuoybig sLie|nqgi4 sue|ngl4 | Moys saul usai
..ms Josualxg Josualxg
o
£ \
. (yoadse
m (oedse Jeyueld
r= Jejueld uo 01 s30B
< sayoeye) uopuay)
100} JO
j0adse |esiop
®
Ba| Jousjuy
—
(mod siyy)

s ka4 snbuo
slon|leH ARG ) [ wnioubig
J0X3|[4 Jox9|4

) SNIWBUO0IISED

jooy Jjo
100dse Jeyueld
?
69| Jousysod

e
(mou siyp)

| joo4 %
. Ba7 3ubry

T/

Chapter 6 - Muscles That Move the Lower Extremity 195

Mastering Muscles & Movement



»
)
o

[

-
o
o

w

)

=
[

<

s)siuobejuy @ s)sibisuhg - sa0] ‘4004 ‘opuy - (g) €1 algel
‘N |esuoldad = "N Jeinqy ,
i uoljeAiauul ch13onoi <--- (UOI}OE 8y} 0}
. os[e 89S $9|0SNW BIO)
(s ‘s1%7) (xnliey) L# Jsisse Aew snbuon
N|NIN ‘N Jejnqy deaq s|on|jeH Josuaix3y ‘L1
NININ (1S g1 g-c# snbuoT
‘N Jeinqy deag JwnuoyBiq Josuaixg 01
100} 9ZIIE1S
(1S5 %7 3 douefeq .
N|N|N N feingy deeq uEEW JoLduy sijeiqll ‘6
0} Buidjpy
- dnuns
NN N (1S ‘s 1) [oIwcIeUY, isisse (snbuo snsuosad)
‘N Jenqy [eroiadng wioy V1 pue Jd m:m:OJ sue|nqi4 ‘gj
(X3 Ra) 100} isisse (smaug snauoied)
N | NN « ‘N Jejnqiy [eoadng azi|ige)s sdipH SIAa1g slie|nqi4 /)
(zs ‘1S 51 (xnjiey) L# snBuo-
NN N "N [elalL s1onjjeH 10xa|4 ‘9|
NN (1s ) G-c# snbuo
"N [elarL wnioubiq 10x314 g
(1S g7 jooy/epjue .
N[N N I 10 BZIGEIS loLid)sod sljelqll ‘v
(es'19) .
N [N ‘N I snajos ‘¢
(1S ‘6141 Jsisse Aew jsisse Aew Jsisse Aew .
N|[N|N ‘N I suejueld 'z
(es‘19) 98U .
N N "N [elarL sozl|Iqe)s SNILUSUOOHSED I
eS|1S 61| ¥ uoneAlsuu| uonezi|iqels | seuy @ | se0l Jo $90] Jo (3uiof (uiof apiuy © apiuy ©
UOIX3|4 | UOISUBIXT | UOIX3|4 |/eelans ®)| Jeeigns @) |  (uoisusixe=) (uoxayy=) . .
= P ﬂ/ UCISIBAT | UOISIBAUL | yoixajpisioq |uoixa|s Jejue|d S801 1}004 ‘dpjuy
2 o0 BT | A | e~ /7
~ [ R ¥ P =% e uQ Bunoy sajpsniy
i | / A ﬁ % {7 </
| , | | ]

aAJBN=N ‘UON}OE 8U} S8}eaId B|OSN|\=

‘("W 41) yuiof jesowsjoigi =ssuy ‘() O1) jutof [einiooe | =apjuy (80} BII=S ‘©0} Big=|) $90} G- #

¢} dnoug

N
[
™
©
[<3)

Mastering Muscles & Movement

196 Chapter 6 — Muscles That Move the Lower Extremity



Ankle, Foot, Toes

sain)oid a|9sn\

s90] j004 ‘apjuy - (g) ¢} ainbi4

a5 J
% ._\m... snBuo B / snBuo] / JouLuy snBuo sinalg
( " sionjey ) wnJopbig 7 sleiqiL | sue|nqt w_a_:g_“_
3 H\ Josuspxg .; /| Josuaix3 (R
\/ 1 (N 7 /
m \ A ] (yoadse
‘N (psto \ (] e
\ r Jejyueld uo )
snio} sayoene) H voeuey 1003 10
sue[nqi4 ||
1 10adse |esiop
{1 | # Bo| Joueuy
\ ._ | —
\ g ‘ . \ (mou siyy)
\ /_\“ \ 4 [ /k
e = = ~ Y}
( ,\,L ) { S M : e
\ / |
\ | \ o
snbuo M m.@ snbuoT ! Joue)sod L. .l snsjog L) sueeld
sonjjeH | | wnioybi sieial. 0|
Joxa|4 ! (A ¥

|- Joxs|d

jooy Jjo
100dse Jeyueld
?
69| Jousysod

e
(mou siyp)

joo4 %
Ba7 3ubry

Chapter 6 - Muscles That Move the Lower Extremity 197

Mastering Muscles & Movement



Foot — Intrinsic
(Bonus Group)

Intrinsic Muscles of the Foot — Plantar Aspect

Muscle | Origin | Insertion | Action |  Innervation

Plantar Layer #1 (superficial)
Abductor Digiti Tuberosity of the Proximal phalanx of Abduction and flexion of Lateral plantar N.
Minimi calcaneus the little toe the little toe (82, S3)

(lateral base)
Flexor Digitorum Tuberosity of the Middle phalanges of Flexion of toes #2-5 Medial plantar N.
Brevis calcaneus toes #2-5 (L5, s1)

(sides)
Abductor Hallucis Tuberosity of the Proximal phalanx of Abduction and flexion of Medial plantar N.

calcaneus the big toe the big toe (L5, 81)
(medial base)

Plantar Layer #2 (intermediate)

Lumbrical Muscles

(4)

The four tendons of
the flexor digitorum
longus

The four tendons of
the extensor digitorum
longus

(attach via the medial
side of the dorsal digital
expansions)

Flexion of toes #2-5 at the
metatarsophalangeal
joints,

Extension of toes #2-5 at
the interphalangeal joints

Lumbrical 1: Medial
plantar N. (L5, S1)

Lumbricals 2-4:
Lateral plantar N. (S2,
S3)

Quadratus Plantae

Plantar surface of the
calcaneus

Tendon of the flexor
digitorum longus
(lateral margin, before it
goes to the 4 toes)

Flexion of toes #2-5
(assists the FDL)

Lateral plantar N.
(S2, S3)

Plantar Layer #3 (almost deepest)

Flexor Digiti Minimi

Base of 5th metatarsal
(& peroneus longus
tendon)

Proximal phalanx of
the little toe
(plantar base)

Flexion of the little toe
(at the MP joint)

Lateral plantar N.
(82, 83)

Adductor Hallucis

Obligue head: Bases
of metatarsals #2-4,
Transverse head:
Metatarsophalangeal
ligaments #3-5

Proximal phalanx of
the big toe
(lateral base)

Adduction of the big toe

Lateral plantar N.
(S2, S3)

Flexor Hallucis Brevis

Cuboid and lateral
cuneiform
(plantar surfaces)

Proximal phalanx of
the big toe
(sides of base)

Flexion of the big toe
(at the MP joint)

Medial plantar N.
(L5, S1)

Plantar Layer #4 (deepest)

Plantar Interossei (3)

3rd, 4th and 5th

Bases of the proximal

Adduction of toes #3-5,

Lateral plantar N.

metatarsal bones phalanges of toes #3- | pcsist flexion of toes #3-5 at | (52 S3)
(bases and medial side of 5 the metatarsophalangeal
shafts) (and the dorsal digital joints,
i f -
expansions of toes #3-5) Assist extension of toes #3-5
at the interphalangeal joints
Intrinsic Muscles of the Foot — Dorsal Aspect
Muscle | Origin | Insertion | Action | Innervation

Dorsal Layer #1

(superficial)

Extensor Digitorum
Brevis

Dorsal surface of the
calcaneus

Toes #2-4, via the
tendons of the
extensor digitorum
longus

(attach to the lateral side
of the EDL tendons)

Extension of toes #2-4

Deep fibular N. *
(L5, S1)

Extensor Hallucis
Brevis

Dorsal surface of the
calcaneus

Proximal phalanx of
the big toe

(dorsal surface of the
base of the phalanx)

Extension of the big toe

Deep fibular N. *
(L5, S1)

Dorsal Layer #2

(deep)

Note: This layer

is sometimes considered to be part of plantar layer #4

Dorsal Interossei (4)

Shafts of metatarsal
bones #1-5

(each muscle arises
from the sides of two
adjacent metatarsal

bones)

Bases of the proximal
phalanges of toes #2-4

(and the dorsal digital
expansions of toes #2-4)

Abduction of toes #2-4,

Assist flexion of toes #2-4 at
the metatarsophalangeal
joints,

Assist extension of toes #2-4
at the interphalangeal joints

Lateral plantar N.
(S2, S3)

198 Chapter 6 — Muscles That Move the Lower Extremity
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Foot - Intrinsic
(Bonus Group)

Intrinsic Muscles of the Foot

Right Foot — Layers of the Plantar Aspect

‘Lumbricals

Adductor -
Hallucis <

Flexor - Tendon of

Flexor ; flexor Abductor
Plantar” C LY Digiti J HBE’;I(LL\',?;S . digitorum Hallucis
Interossei ( { . Minimi : | longus
= & ‘
J i Abductor |\
Quadratus |5/ || Digiti
( g
| Plantae Minimi Flexor
Calcaneus Digitorum
_ Brevis
Layer #4 Layer #3 Layer #2 Layer #1
(Deepest) (Deep) (Intermediate) (Superficial)

Building the ) Ay

Plantar Muscles [/
One Layer at a Time b

[
»

Layer #4 Add Add Add Add Plantar
Layer #3 Layer #2 Layer #1 Aponeurosis

Right Foot — Dorsal Aspect

Calcaneus
} Talus
\ | Extensor = Extensor
) Digitorum st TN Hallucis
Brevis P Brevis
Dorsal \
Interossei 4
Tendons of MY
extensor digitorum
longus (cut) (8] 4
Deep ‘ | Superficial
Layer v, Layer
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<> Ankle, Foot, Toes
é/ )

\5 | Note-taking page ~ (palpation, how to lengthen/shorten, cautions, common uses, etc.) |

Muscle Group 13 - Muscles Acting on the Ankle, Foot and Toes

1. Gastrocnemius 7. Fibularis Brevis (Peroneus Brevis)

#

8. Fibularis Longus (Peroneus Longus)

\

9. Tibialis Anterior

&

¥

10. Extensor Digitorum Longus

6. Flexor Hallucis Longus 11. Extensor Hallucis Longus
Feo )
b p .
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Ankle, Foot, Toes

Muscles of the Leg - by Compartment

|
5

Soleus

Superficial Posterior
Compartment

@ Deep Posterior

{
J. Compartment

\ | |
) \ |\ | |\
, \ 4 \ / \ 4 \
i3\ R \ %
W g ); (\*(;Y J {\*(\) J (\*(;Y J
7 g } :__/.“ ) g }
fl. I(.\ r\
\\(\. / : Y /
Fibularis t‘»‘ | { Tibialis
Longus \ ?‘1‘5 Anterior
\ Extensor
Fibularis \ Digitorum
Brevis .‘.ff-- ~ Extensor \ Longus
| Hallucis
|
\\ Longus \\
oh b
—-= -,
AU i's
A1 J
0 0y
/1 "yl
. Lateral bV - ’
T“>\ malleolus W
by L { N\
A\uslm’ EDL i )
( tj%? Lateral Compartment ) - Anterior Compartment f QJL[
{ s | > { /
J FB N
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Chapter 7

Summary Tables and lllustrations

INtroduction .......ccceiiiiiiiiiiiiiiiiir e 203
Summary of Muscle Actions — Upper Extremity.......ccccccceeeenns 204-205
Summary of Muscle Actions — Axial Skeleton...........cccccuuunnenne. 206-207
Summary of Muscle Actions — Lower Extremity ........ccccccuneeee. 208-209
INNErvation SUMMArY ....ccccciveeiereeereeniereencreenerenserensereancerannens 210-211
Dermatomes.........cccoveiiimmmnniiiiiniiinnnn s 212

Introduction

Chapter 7 — Summary Tables provides a handy
reference that can be quickly reviewed once you
have learned all the muscles in Chapters 4, 5, and 6.
It can be used when assessing/analyzing a client’s
movement patterns or posture, or when performing
or teaching stretching and strengthening exercises.

Summary of Muscle Actions —
Tables S-1, S-2, and S-3

These tables provide a comprehensive and compact
format for analyzing any movement at any joint.
Rows and columns can be studied to determine
which muscles are acting as synergists, antagonists
and stabilizers. Tables S-1, S-2 and S-3 use a format
similar to the “B” Tables in Chapters 4-6. For a
complete description of how to use “B” Tables,
please refer to p. 62 in Chapter 3.

While these tables use a format similar to the “B”
Tables in Chapters 4-6, they are different in one
important way. For these summary tables, muscles
are gathered from multiple muscle groups in cases
where muscles from different groups move the same
structures or joints.

Mastering Muscles & Movement

(¢ Main TOC |

Chapters 4-6 divide the muscles of the body into 13
groups to create a brain-friendly organization.
However, the 13 individual B Tables do not always
allow analyzing all muscles that may move a
specific joint or structure. This can happen in
Muscle Groups 1-13 because:

e Some muscles move multiple joints. For
example, biceps brachii moves both the elbow
and the shoulder joints.

e Sometimes in Chapters 4-6 a single joint is
presented over more than one group. For
example, Muscle Groups 10, 11, and 12 all have
muscles that move the hip joint.

The composite organization in this summary
chapter provides a single unified table for each body
structure or joint, to have a complete picture of the
muscles affecting its movements.

Innervation Summary — Table S-4

Table S-4 provides a color-coded list of the major
nerves of the body and the muscles they supply.
There is also a full body color-coded illustration
showing the major nerve trunks and plexuses listed
in the table.

Chapter 7 — Summary Tables and lllustrations 203



Table S-1 -- Summary of Muscle Actions — UPPER EXTREMITY

. Lateral / Medial / Muscle
Scapula | Clavicle Protraction/|Retraction/| Upward |Downward |Stabilization|muscl| also affects
Elevation |Depression| Abduction | Adduction | Rotation | Rotation | of Scapula [Group| other joints:
i " ROI:
Trapezius (upper fibers) 61 | HeadNeck
Trapezius (middle fibers) G1 -
Trapezius (lower fibers) G1 -
Levator Scapula G1 ROI: Neck
Rhomboid (major & minor) G1 -
Serratus Anterior G1 -
Pectoralis Minor “anterior tilt” G1 |ROI: Breathing
. depresses . .
Subclavius clavicle G1 |ROI: Breathing
i 1 G2 | Shoulder Joint
Pectoralis Major (lower/ab fib)
Latissimus Dorsi G2 | Shoulder Joint

)
£ k

£ £ //( .y

. Medial Lateral | Horizontal | Horizontal Muscle
Shoulder JOInt Flexion [|Extension [Abduction|Adduction| Rotation | Rotation | Abduction | Adduction |Mmuscl| also affects
@GCHjt. | @GHjt. | @ GHjt. | @GHjt. | @ GHjt. | @GHjt. | @GHjt. | @ GHjt. [Group|other joints:
Deltoid (anterior fibers) G2 -
Deltoid (middle fibers) G2 -
Deltoid (posterior fibers) G2 -
Supraspinatus G2 -
Infraspinatus may assist G2 -
Teres Minor G2 -
Subscapularis G2 -
Pectoralis Major G2 .
(upper fibers)
Pectoralis Major (from G2 | scapula
(lower fibers) flexed pos.)
Coracobrachialis assist | G2 -
.. . Spine/Trunk,|
Latissimus Dorsi G2 [Tscapula
Teres Major G2 -
. " assist Elbow/
Biceps Brachii (short head) G3 | Eorearm
. . assist
G3 Elbi
Triceps Brachii (long head) (long head) ow
KEY: = Muscle creates the action, assist = Muscle assists the action, GH = Glenohumeral joint (shoulder joint)

ROI = Reversed Origin/Insertion action (action moves O toward I)
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Table S-1 (continued) -- Summary of Muscle Actions — UPPER EXTREMITY

. . X o Muscle
exion xtension | Pronation [Supination Muscl| also affects
Elbow, Forearm | Fi Ext Pronation |Supinat
@HUjt. | @HUjt. | @RUjt. | @ RU jt. |Stabilization|Group| other joints:
Biceps Brachii G3 |Shoulder Joint KEY
Brachialis G3 - = Muscle creates
<t ot the action
. Al assis assis
Brachioradialis (handshake) (from sup.) | (from pron.) G3 ) assist = Muscle assists
Pronator Teres| - assist G3 - the action
HU = Humeroulnar joint
Pronator Quadratus G3 - (elbow)
Supinator G3 - RU = Radioulnar joints
Triceps Brachii G3 [Shoulder Joint] o~ _ o diocarpal joint
Anconeus assist G3 - (wrist)
. - assist i
Extens. carpi radialis long. (handshake) G4 Wrist
All wrist/digit flexors that ) .
attach proximal to elbow may assist G4 Wrist
Vo SR | \ AT
P %,\“\ e ) c\ .-\“ ”"\‘ﬂ{“l o r %&lw
Ly N v N
Wrist, Hand, ‘ . Abducgion/ Adduction/ Muscle
Fi Flexion |Extension| Radial Ulnar Flexion | Extension | Abduction | Adduction [Muscl| also affects
ingers @ wrist | @ wrist | Deviation | Deviation | Phalanges | Phalanges | Phalanges | Phalanges |Group| other joints:
Flexor Carpi Radialis G4 Elbow
. Cups the
Palmaris Longus hand G4 Elbow
Flexor Carpi Ulnaris G4 Elbow
Flexor DIng_ZO_l‘UI_TI . ca Elbow
Superficialis fingers
Flexor Digitorum
i G4 -
Profundus assist closed fist
Extensor Carpi Radialis ca Elbow
Longus
Extensor Carpi Radialis
H G4 -
Brevis
Extensor Carpi Ulnaris G4 -
Extensor Digitorum f assist G4 -
ingers
Extensor Indicis assist . ) G4 -
index finger
Flexor Pollicis Longus |-/ may assist thumb G5 -
Opponens Pollicis thgmb G5 -
opposition
Adductor Pollicis G5 -
thumb
Abductor Pollicis Longus thumb thumb G5 -
Extensor Pollicis Longus assist assist G5 -
thumb
Extensor Pollicis Brevis assist G5 -
thumb
nb .—a
o oM, A
Thumb actions —» ‘.,r.{"‘\ €374 = ’ el
\_\} “F" 1 ) k o ‘\
¥ A}
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Table S-2 -- Summary of Muscle Actions — AXIAL SKELETON

o Ko b ! "
Jd e ) 4 ‘f}\ : 3 L e }
L FLVAN -0
’_/ 4 A \'\. 4 s ; ‘ )
Protrusion/ | Retrusion/ | Lateral Muscle
Face, Jaw Elevation |Depression|Protraction | Retraction | Deviation Muscl| also affects
of mandible|of mandible|of mandible|of mandible|of mandible] Other |Group| other joints:
assist
Masseter (deep belly) G6
Temporalis (post. fibers) G6 -
. ) UL
Lateral Pterygoid assist o opp. side G6 -
Medial Pterygoid assist may assist to opL:)I._Side G6 -
. . raise
Occipitofrontalis eyebrows G6 -
. tighten skin
Platysma assist ofneck | 8 -
. . elev. hyoid
Suprahyoids Group assist (swallow) G6 -
: . depress
Infrahyoids Group assist hyoid G6 -
D q %
: &) )
\ ﬁ | / o4
=
. . Muscle
Head, Neck Lateral | Rotation | Rotation Muscl| also affects
Flexion | Extension| Flexion |Same Side| Opp. Side| Comment |Group| other joints:
. . BL may assist UL UL .
Sternocleidomastoid head/neck |(AO jt. Only)| head/neck head/neck G7 Breathing
Scalene — Anterior BL uL uL ROI use of :
neck neck assist muscle G7 Breathing
. BL uL ROI use of .
Scalene —  Middle neck neck muscle G7 Breathing
. UL ROI use of .
Scalene — Posterior neck muscle G7 Breathing
i BL
Longus Capitis| | .,q/neck G7 -
. BL uL
Longus Colli neck may assist G7 .
. BL uL uL
Suboccipitals Group head head (OCl only) G7 -
. . BL uL uL
Splenlus Capltls head/neck | head/neck | head/neck G7 i
. i BL uL uL
Splenius Cervicis neck neck neck G7 -
Levator Scapula BL uL uL ROluseof | Scapula
(scapula held fixed) neck neck neck muscle
Trapezius, upper BL uL uL ROluseof | Scanula
(scapula held fixed) head/neck | head/neck head/neck muscle P
Spinalis (Cervicis) BL or UL G8 | Spine/Trunk
L - BL uL uL )
Longissimus (Capitis) head/meck | head/neck | head/neck G8 | Spine/Trunk
L - BL uL uL )
Longissimus (Cervicis) neck neck neck G8 | Spine/Trunk
. . - BL uL uL )
lliocostalis (Cervicis) neck neck neck G8 | Spine/Trunk
I " " BL or UL f
Semispinalis (Capitis) head/neck G8 | Spine/Trunk
T - BL UL )
Semispinalis (Cervicis) neck neck G8 | Spine/Trunk
. . BL UL )
Multifidus (upper slips) neck neck G8 | Spine/Trunk
. BL uL )
Rotatores (upper slips) neck neck G8 | Spine/Trunk
KEY: UL = Unilateral contraction creates the action, BL = Bilateral contraction creates the action, "= Both UL & BL create the action

ROI = Reversed Origin/Insertion (the action moves the origin toward the insertion), AO jt. = Atlantooccipital joint

Head/Neck = Muscle pulls the head, and the head & neck both move with a complex dynamic
Neck Muscle pulls the neck, and the head goes along for the ride
Head Muscle pulls the head from C1/C2, so the head moves on top of the spine, without the neck being moved
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Table S-2 (continued) -- Summary of Muscle Actions — AXIAL SKELETON

N 7
ar_ (0N /4
e W [ k‘ | "\‘ ‘
: i )
Spine, Trunk, ) ] ‘ ‘ Compress Muscle
. Lateral | Rotation | Rotation | Inhalation/ | Exhalation/ | Abdominal [Muscl| also affects
Breath'"g Flexion |Extension| Flexion |Same Side| Opp. Side | Inspiration | Expiration Contents  [Group| other joints:
Spinalis (thoracis) BL or UL G8 | Head/Neck
Longissimus (thoracis) BL uL UL (assist) G8 | Head/Neck
Iliocostalis (thoracis, BL UL | UL (assist) assist G8 Neck
lumborum)
Semispinalis (thoracis) BL uL G8 Neck
Multifidus BL uL G8 Neck
Rotatores BL uL G8 Neck
Quadratus Lumborum (Iur?]ll;ar) uL stabilize rib 12 G8 | Hip hike
Psoas Major ¢ ,o?d"osis) mayUaLssist G10 | Hip Joint
Sternocleidomastoid assist (ROI) G7 | Head/Neck
Scalenes G7 Neck
Pectoralis Minor assist (ROI) G1 | Scapula
Subclavius assist (ROI) G1 | Clavicle
Diaphragm (downward) G9 -
Rectus Abdominis assist | G9 -
External Oblique BL uL uL G9 i,
Internal Oblique BL uL uL G9 _
Transverse Abdominis G9 -
External Intercostals G9 -
Internal Intercostals G9 -
Serratus Post. Superior G9 -
Serratus Post. Inferior G9 -
Levator Costae G9 -
Latissimus Dorsi BL uL G2 -

KEY: UL = Unilateral contraction creates the action, BL = Bilateral contraction creates the action,

ROI = Reversed Origin/Insertion (the action moves the origin toward the insertion)

Rotation Same side = Front of body moves to same side as the muscle contracting
Rotation Opp. side = Front of body moves to opposite side from the muscle contracting

Mastering Muscles & Movement
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Table S-3 -- Summary of Muscle Actions — LOWER EXTREMITY

Jj

. . Medial Lateral Muscle
Hlp Joint Flexion | Extension | Abduction | Adduction | Rotation | Rotation |Stabilization|muscl| also affects
@ Hipjt. | @ Hipjt. | @ Hipjt. | @ Hipjt. | @ Hipjt. | @ Hipjt. | of Hip jt. |Group| other joints:
. m assist assist
Gluteus Maximus (upper fib.) | (lower fib.) G10 -
. assist assist assist assist
Gluteus Medius| "5 ) | poster. fib.) (anter. fib.) | (poster. fib.) c10 -
Gluteus Minimus | may assist G10 -
Piriformis G10 i
(& other 5 lateral rotators)
il { lliacus may assist G10 -
iliopsoas
. ) ROI: Trunk /
Psoas Major may assist G10 Lumbar Spine
Sartorius G11 Knee
Tensor Fascia Latae G11 Knee
Pectineus G11 -
Adductor Brevis G11 -
Adductor Longus G11 -
G11 -
Adductor Magnus (anter. fib.) | (poster. fib.) (all fibers) | (anter. fib.)
Gracilis may assist may assist G111 Knee
Rectus Femoris G12 Knee
i i G12 K
Biceps Femoris (long head) (long head) nee
Semitendinosus G12 Knee
Semimembranosus G12 Knee
KEY: = Muscle creates the action, assist = Muscle assists the action, -~may assist = May help action under certain circumstances

(anter. fib.) = Anterior fibers of the muscle, (poster. fib.) = Posterior fibers of the muscle
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Table S-3 (continued) -- Summary of Muscle Actions — LOWER EXTREMITY

< |

T \%}\x *:‘

Muscle
Knee Flexion |Extension| Medial Rotation | Lateral Rotation |Stabilization|muscl| also affects
@ Knee | @ Knee |@ Knee (flexed)| @ Knee (flexed)| of Knee |Group| other joints:
Rectus Femoris G12 | Hip Joint KEY
Vastus Medialis G12 - -
= Muscle creates
Vastus Lateralis G12 - the action
Vastus Intermedius G12 - assist = Muscle
. . o assists the action
Biceps Femoris G12 | Hip Joint
Semitendi G o Knee = Tibiofemoral
emitendinosus 12 | Hip Joint Joint (TF jt.)
Semimembranosus G12 | Hip Joint ROI = Reversed O/l
Popliteus |- may assist G12 - action
Sartorius G11 | Hip Joint
Tensor Fascia Latae G11 | Hip Joint
Gracilis G11 | Hip Joint
Gastrocnemius G13 | Ankle
Plantaris | may assist G13 Ankle
|
[ ‘ [ 1oy
RN 'yl @/ \§w Ny
z/ < \ a’&" A - |
Inversion | Eversion Stabilization Muscle
Ankle, FOOt, Toes Plantarflex| Dorsiflex | (subtalar | (subtalar | Flexion |Extension of Muscl| also affects
@ Ankle | @ Ankle joint) joint). of Toes | of Toes | Ankle/Foot |Group| other joints:
Gastrocnemius G13 Knee
Plantaris |~ may assist may assist G13 Knee
Soleus G13 -
Tibialis Posterior G13 -
Flexor Digitorum Longus 425 G13 -
Flexor Halluci 1 -
exor Hallucis Longus #1 (hallux) G13
Peroneus Brevis assist G13 -
) PL &TA.
Peroneus Longus assist create stirrup | C13 -
TINT . to stabilize
Tibialis Anterior foot/ankle | 13 -
Extensor Digitorum Longus 425 G13 -
Peroneus Tertius assist G13
. st i
Extensor Hallucis Longus may assis 1 (hallux) G13

KEY:

= Muscle creates the action,

assist = Muscle assists the action,

Ankle = Talocrural joint (TC jt.), Hallux = Big toe (digit #1)

Mastering Muscles & Movement
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Table S-4 -- INNERVATION SUMMARY

Trigeminal N. (V)
Facial N. (VIl)

Cranial Hypoglossal N. (XII)
Nerves A
(from brain 0
stem) 0
Cervical = 0
Plexus 2 Spinal Acc- 1 M
o A _J s \ U
% AT
Brachial £ ‘%\ Ansa Cervicalis f
Plexus . }
(C5-C8,T1) Axillary N.
Musculo- Ulnar N.
cutaneous N,
\ },/I Median N.
/l Radial N.
T2-T12
(no plexus)
Pectoral N.
Long Thaoracic N.
Dorsal Scapular N.
Suprascapular N.
Subscapular N.
Lumbar Thoracodorsal N.
Plexus
(L1-L4)
Intercostal Nerves (T2-T11)
Sacral Subcostal N. (T12)
Plexus
(L4-53) lliohypogastric N.
llioinguinal N.
. Femoral N.
Obturator N.
Sciatic N.
Saphenous N.
(sensory only)
! Common Fibular N.
{Common Peroneal N.)
Tibial M.

Medial Plantar N.

Lateral Plantar N.
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Deep Fibular N.
(Deep Peroneal N.)

Superficial Fibular N.
(Superficial Peroneal N.)

Chapter 7 — Summary Tables and lllustrations

The set of tables on this and the following page
summarize the nerves that supply the muscles of
the body. For an overview description of the
nervous system, please refer to pages 22-25 in
Chapter 1 — Basic Information.

Cranial Nerves

Nerve Name Muscle Segment
Trigeminal N. Masseter Cranial V
Trigeminal N. Temporalis Cranial V
Trigeminal N. Lateral pterygoid Cranial V
Trigeminal N. Medial pterygoid Cranial V
Trigeminal N. Mylohyoid Cranial V
Trigeminal N. Digastric, anterior belly Cranial V
Facial N. Digastric, posterior belly Cranial VII
Facial N. Stylohyoid Cranial VII
Facial N. Occipitofrontalis Cranial VII
Facial N. Platysma Cranial VII
Facial N. Muscles of facial expression Cranial VII

Cranial Nerves with | Upper Cervical Nerves

. . Cranial XII,
Hypoglossal N. & C1 | Geniohyoid and C1
Spinal Accessory N. . . Cranial X1,
& ventral rami C2,C3 Stemocleidomastoid and C2, C3
Spinal Accessory N. Tranezius Cranial XI,
& ventral rami C3,C4 peziu and C3, C4

Cervical Plexus (Ventral Rami of C1-C4)

Ansa cervicalis Sternohyoid C1,C2,C3
Ansa cervicalis Sternothyroid C1,C2,C3
Ansa cervicalis Omohyoid C1,C2,C3
Ansa cervicalis Thyrohyoid C1,C2,C3
Phrenic N. Diaphragm C3,C4,C5
Ventral rami C1-C3 Longus capitis C1-C3
Ventral rami C2-C6 Longus colli * C2-C6
Ventral rami C3-C8 Middle scalene * C3-C8
Ventral rami C3-C5 Levator scapula * C3-C5

*muscle has nerve supply from both
cervical plexus and brachial plexus

Dorsal Rami of Cervical Nerves

Suboccipital N. Rectus capitis posterior major | C1
Suboccipital N. Rectus capitis posterior minor | Cl
Suboccipital N. Oblique capitis superior Cl
Suboccipital N. Oblique capitis inferior Cl
Dorsal ram of upper Semispinalis capitis C1-C5
cervicals
Dorsal rami of middle Splenius capitis C3-C6
cervicals
Dorsal ramt of lower Splenius cervicis C5-C8
cervicals
Paraspinal Muscles (Dorsal Rami of Spinal Nerves)
Dorsal rami (segmental)| Spinalis C5-T12
Dorsal rami (segmental)| Longissimus C3-L4
Dorsal rami (segmental)| Iliocostalis C6-L2
Dorsal rami (segmental)| Semispinalis CI-T10
Dorsal rami (segmental)| Multifidus C3-L5
Dorsal rami (segmental)| Rotatores C2-L5
Dorsal rami (segmental)| Levator costae C8-T11

Mastering Muscles & Movement
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Brachial Plexus (Ventral Rami of C5-T1)

Abdominal Muscles (Ventral Rami of T6-T12 and L1)

Nerve Name Muscle Segments Nerve Name Muscle Segments
Ventral rami C5,C6 Scalene, anterior C5,C6 Intercostal nerves Rectus abdominis T6-T12
Ventral rami C3-C8 | Scalene, middle * C3-C8 Intercostal nerves External oblique T7-T12
Ventral ram@ C6-C8 Scalene, pogterior C6-C8 Intercostal N., T8-T12,
Ventral rami C2-C6 | Longus colli * C2-Co Tliohypogastric N. & | Internal oblique TI2-L1, &

Dorsal scapula.r N. (C5) Levator scapula * 5 & C3.C4 Tlioinguinal N. L1,

& ventral rami C3, C4 . _ Intercostal N., T7-T12,
Dorsal scapular N. Rhomboid major & Iliohypogastric N. & | Transverse abdominis T12-L1, &
Dorsal scapular N. Rhomboid minor C5 lioinguinal N. L1

*muscle has nerve supply from both
cervical plexus and brachial plexus R
STh N Soheav b e Lumbar Plexus (Ventral Rami of L1-L4)
Suprascapular N. Supraspinatus CS’ Lumbar plexus Quadratug lumborum T12,L1-L3
Suprascapular N. Infraspinatus C5,C6 I]:um]t;ar p}exus ?soas major L2,L3,L4
Upper Subscapular N. | Subscapularis, upper part Cs5,C6 1]1:m ar pl ;,\)Icus lsoas minor L1
Lower Subscapular N. | Subscapularis, lower part C5,C6 emoral : [ 1acu§ L2,L3
Lower Subscapular N.| Teres major C5,C6 gemor al E IS{artorlufs . L2,L3
Long thoracic N. Serratus anterior C5,C6,C7 emora . ectus emorts L2,L3.L4
o . Femoral N. Vastus lateralis L2,L3,L4
Thoracodorsal N. Latissimus dorsi C6,C7,C8 . .
- - Femoral N. Vastus intermedius L2,L3,L4
Lateral pectoral N. Pectoralis major, upper part C5,C6,C7 L
. . . Femoral N. Vastus medialis L2,L3,L4
Medial pectoral N. Pectoralis major, lower part C8,T1
Medial pectoral N Pectoralis minor C8,T1 Femoral N. Pectineus L2L3
= 2 (& sometimes Obturator N.) (L3,L4)
(Below‘are the five major “term'inal branches” of the brachial plexus) Obturator N. Adductor brevis L2,L3,L4
A)gllary N. Deltoid ) Cs,C6 Obturator N. Adductor longus L2,L3,L4
Axillary N. Teres minor G5 Obturator N. Gracilis L2,L3

Musculocutaneous N. | Coracobrachialis C6,C7 Obturator N. Adductor magnus, anterior part | L2,L3,L4

Musculocutaneous N. | Biceps brachii Cs5,C6 Obturator N. Obturator externus L3,L4

Musculocutaneous N. | Brachialis C5,C6

Radial N. Brachioradialis Cs5,C6 Sacral Plexus (Ventral Rami of L4-S3
Radial N. Triceps brachii C7,C8 Inferior eluteal 1 -
Radial N Anconeus C7.08.T1 nferior gluteal N. Gluteus maximus L5,81,82
Radial N. Supinat ¢ 6’ ’ Superior gluteal N. Gluteus medius L4,L5,S1
adia’ . upwator - Superior gluteal N. Gluteus minimus L4,L5,S1
Radial N. Extensor carpi radialis longus | C6,C7 . .
. R, . Superior gluteal N. Tensor fascia latae L4,L5,S1
Radial N. Extensor carpi radialis brevis C6,C7 — -
. . . Sacral Plexus Piriformis S1,82
Radial N. Extensor carpi ulnaris C6,C7,C8 .
. . Sacral Plexus Gemellus superior L5,81,82
Radial N. Extensor digitorum C6,C7,C8 .
. A Sacral Plexus Obturator internus L5,S1,82
Radial N. Extensor indicis C7,C8 . .
. L Sacral Plexus Gemellus inferior L4,L5,S1
Radial N. Abductor pollicis longus C7,C8 .
. .. Sacral Plexus Quadratus femoris L4,L5,S1
Radial N. Extensor pollicis longus C6,C7,C8 — -
Radial N. Extensor pollicis brevis c7.c8 Sciatic N. Adductor magnus, posterior part | L4,L5,S1
Median N Pronator torcs C 6’ <7 Sciatic N., tibial part Semitendinosus L5,51,82
Median N. Pronator quadratus C8’T1 Sciatic N., tibial part Semimembranosus L5,S1,82
Median N. Flexor caq  radialis c 6’ . Sciatic N., tibial part Biceps femoris, long head S1,52,83
Median N. Palmaris E))ngus C6’C7 Sciatic N., peroneal part| Biceps femoris, short head L5,S1,S2
Median N. Flexor digitorum superficialis | C7,C8,T1 Deep fibular N. Extensor dlgltomm longus L4.L551
Median N Flexor pollicis longus C8.T1 Deep fibular N. Extensor hallucis longus L4,L5,S1
Median N. Opponens pollicis C8’T1 Deep fibular N. Tibialis anterior L4,L5,S1
Median N: Abductor pollicis brevis C8:T1 Deep fibular N. Fibularis teft?us (pemneus.) L5.51
Median N. Flexor pollicis brevis, sup. hd | C8,T1 Deep fibular N. Extensor dlgltor‘um br(?vls L5
) Flexor digitorum profundus Deep fibular N. Extensor hallucis brevis L5,81
Median N. to digits 2 & 3 ’ C8,T1 Superficial fibular N. | Fibularis brevis (peroneus) L4,L5,S1
Median N. Lumbrical muscles, digits 2-3 | C8,T1 Superficial fibular N. | Fibularis longus (peroneus) L4,L5,S1
Ulnar N. Flexor pollicis brevis, deep hd | C8,T1 ?Ela} E Popliteus L4,L5,S1
Flexor digitorum profundus, 1b1al IN. Gastrocnemius S1,82
Ulnar N. to digits 4 & 5 C8,T1 Tibial N. Plantaris L4,L5,S1
Ulnar N. Lumbrical muscles, digits 4-5 | C8,T1 Tibial N. Soleus S1,82
Ulnar N. Flexor carpi ulnaris C8,T1 Tibial N. Tibialis posterior L5,S1
Ulnar N. Dorsal interossei C8,T1 Tibial N. Flexor digitorum longus L5,S1
Ulnar N. Palmar interossei C8,T1 Tibial N. Flexor hallucis longus L5,S1,S2
Ulnar N. Abductor digiti minimi C8,T1 Medial plantar N. Flexor digitorum brevis L5,81
Ulnar N. Flexor digiti minimi C8,T1 Medial plantar N. Abductor hallucis L5,S1
Ulnar N. Opponens digiti minimi C8,T1 Medial plantar N. Flexor hallucis brevis L5,S1
Ulnar N. Adductor pollicis C8,T1 Medial plantar N. Lumbrical muscle #1 L5,S1
Lateral plantar N. Lumbrical muscles #2-4 S2,83
Ventral Rami of Thoracic Nerves Lateral plantar N. Abductor digiti minimi S2,S83
Intercostal nerves External intercostals T1-T11 ]I:a:era} p }antar II:JI l(:)luadrag_ls 'plan'tafa . :;’:;
Intercostal nerves Internal intercostals T1-T11 ateral plantar N. exor digiti minimi ’
- - Lateral plantar N. Adductor hallucis S2,83
Intercostal nerves Serratus posterior superior T2-T5 . .
Intercostal Serrat torior infori ToT12 Lateral plantar N. Plantar interossei S2,83
creosta’ nerves Crratus posterior inferior - Lateral plantar N. Dorsal interossei $2,83
>k(ﬁbular = peroneal)
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Dermatomes

Numbering of Nerve Roots
C1, exits above vertebra C1
C2-C8, exit below vertebrae C1-C7
T1-T12, exit below vertebrae T1-T12
L1-L5, exit below vertebrae L1-L5
S1-S5, exit through foramen in the sacrum

Trigeminal

)

/+Medial brachial

' ‘ Intercostobrachial (\‘ S5

»2= 2k
7 E - EAN i
TB"'J»‘E" - I Medial
\ = 5 _EAM antebrachial
T8 >=TE -
= N\ Lateral
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’ Lateral cutaneous
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Medial cutaneous
Obturator

Patellar plexus

Superficial fibular

Sural

Legend

Colored areas indicate areas of skin
sensation supplied by spinal nerve roots.

Uncolored areas illustrate where cutaneous
nerves emerge to supply an area of the skin.
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A dermatome is an area of the skin that is
supplied and innervated by a single spinal
nerve root. Dermatomes are used in clinical
practice to determine if damage has occurred
or compression is occurring to spinal nerve
roots, or to the region of the spinal cord that
leads to those nerve roots. Altered skin
sensation may include pain, numbness, itching,
tingling, etc.

Note that each area of dermatomes can
overlap somewhat into neighboring areas, so
that should be considered when assessing
clients with potential spinal pathology.

) Greater occipital
B |/

.

\ S/ 5‘

! j\
Ta~

Lesser occipital

Supraclavicular

Superior lateral cutaneous

Medial brachial cutaneous
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cutaneous

Lateral antebrachial
cutaneous

Lateral cutaneous
‘ branches
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8 #4- Medial plantar used with
nt = e permission.)
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Many study aids and supporting materials are
available to accompany the textbook Mastering
Muscles & Movement: A Brain-Friendly System
for Learning Musculoskeletal Anatomy and
Basic Kinesiology. These resources provide a
variety of approaches for studying and practicing
the information in the book. Study aids are available
as downloadable PDF files or as interactive apps on
the companion website www.studymuscles.com.

Access to most of the study aids is free to purchasers
of the textbook. Educational programs that adopt the
textbook also have access to Instructor Resources
such as Powerpoint presentations and homework
templates.

Mastering Muscles & Movement

(¢ Main TOC |

This chapter describes study aids currently available
and provides samples of each. Some resources are
in PDF form to be downloaded and printed, while
others are interactive apps for online use on
computers, tablets or smartphones. In addition, a
few of the resources are included in the final pages
of this chapter and may be photocopied by the
purchaser of this book for their personal use.

Disclaimer: The internet is constantly changing and
evolving, and the resources and apps presented in
this chapter may or may not be available in the same
form as described herein. Some may be removed,
some improved or altered, and some new resources
may be added.
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Downloadable Study Aids

This section lists study aids that can be downloaded
as PDF files from the studymuscles.com website by
purchasers of the book Mastering Muscles &
Movement. Only brief descriptions and instructions
are offered here. For resources that require a
lengthier description, more details and instructions
are included on the website.

General-Purpose Skeletons
(Online, or photocopy using pages 221-223)

These are full-page size skeleton drawings - upper
body and lower body — to use as practice sheets to
draw and write on while you are studying muscles.
A good way to use these while saving paper is to
insert them into plastic sheet protectors along with
a cardboard backing or a manila folder cut to 8% by
11”. They can then be marked and erased many
times using fine point dry erase markers (preferably
red/blue to match the origin/insertion convention
used in this book). In practice we have found that
Avery plastic sheet protectors labeled PV-119 work
well with dry erase markers.

Anterior Posterior

Muscle Tickets
(Online, or photocopy using pages 224-226)

These ticket-sized cards have the muscle names on
them. As you study each of the 13 groups of
muscles, cut up the muscle tickets and use them to
draw out of a hat and randomly test yourself. Each
ticket has a small label at the lower right corner, for
example “G1-4”, that tells which muscle group to
go to in the book to read the origin, insertion, etc.
The G is for Group, so G1-4 indicates the 4™ muscle
in Muscle Group 1.

General Purpose Skeleton Pictures
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Rhomboid Major
and Minor
61

Pectoralis Minor Subclavius Deltoid

Subscapulais

622 623 G2-4 @-5

Pectoralis Major C t hiali Latissi: Dorsi Teres Major
626 627 -8 -9

Biceps Brachii Brachialis Brachioradialis Pronator Teres

Muscle Tickets

Blank Bone Cards to Draw On
(Online, or photocopy using pages 227-230)

Blank Bone Cards give you a head start for making
your own flashcards. Drawing and writing the O/I/A
information yourself is like studying the muscle ten
times. These flashcard size bone pictures go with
each of the 13 muscle groups.

Blank Bone Cards

Mastering Muscles & Movement



Bony Landmark Practice Pages
(Online)

These pages provide the bone drawings from
Chapter 2 with the labels or words removed to
facilitate repetitive practice to memorize bony
landmarks.

Chapter 2 of Mastering Muscles & Movement
contains fully labeled bony landmark drawings.
Each page of bone drawings is organized with the
bones in one area of the page and a list of bone
names, bony landmarks, and joints in a separate area
of the page. The arrangement allows you to cover
the list of names and use the labels on the drawings
to test yourself as you memorize the names. This
facilitates learning the landmarks from a visual
direction, that is, you see a place on a bone and you
recall its bony landmark name.

To fully learn the bones and bony landmarks, you
should be able to recall the information from both
visual, as described above, and verbal directions.
Recalling from the verbal direction means you read
or hear the name of a landmark and you then recall
and visualize where it is on the bone.

The bony landmark practice pages include dual
versions of the bone drawings from Chapter 2 of the
book. One version has the labels removed from the
drawings and the list of landmarks is left intact. The
other version has the list of landmarks removed and
the drawing labels are left intact. With these
opposite arrangements, you can memorize the
information from both visual and verbal directions.
The figure to the right shows an example of these
bi-directional practice pages.

A third type of practice page is also included. It
gives a larger bone picture with space to simply
write the names of the bony landmarks next to the
stick pins.

To save paper, the Bony Landmark Practice Sheets
can be slipped into a plastic sheet protector as
described on page 214, and marked using fine point
dry erase markers to allow multiple practice
sessions.

Mastering Muscles & Movement

Right Humerus

Head
Greater tubercle

Lesser lubercle

Deltoid tuberosity
Medial epicondyle
Lateral epicondyle

Lateral supracondylar ridge

(- TR ST B N TR VN

Olecranon fossa

10. Coronoid fossa

l‘ 11. Trochlea

a8y W

Anterior Posterior

12. Capitulum

. Intertubercular groove (Bicipital groove)

A
J [[ ]

i

(a,p 1) Bony Landmarks Practice Page — Upper Arm (verbal)

Right Humerus

Anterior Posterior

£

W

W

(MMM, p. 41) Bony Landmarks Practice Page - Upper Arm (visual)

Bony Landmarks — Bi-Directional Practice Pages

Right Tibia and Fibula -

—B) name the bone N
Anterlor Posterlor

Bony Landmarks — Write the Names
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Action Table Practice Pages

These are the Summary Tables from Chapter 7 in a
special “practice” format where the «~ marks have
been removed. The learner writes checkmarks in the
table cells to test their knowledge of synergists for
each action at each joint of the body. They can then
check their answers by comparing to the Summary
Tables in Chapter 7.

Muscle
Knee Flexion |Extension | Medial Rotation | Lateral Rotation |Stabilization|pysq| also affacts
@ Knee Knee |@ Knee (flexed)| @ Knee (flexed)| of Knee |Groupf other jcints-

Rectus Femoris | Grz| Hipdoint

Vastus Medialis
Vastus Lateralis

Vastus Intermedius

Biceps Femoris G12 | Hip Joint

Semitendinosus G12 | Hip Joint
Popliteus G12

Sartorius G11 | Hip Joint

Tensor Fascia Latae| G11 | Hip Joint

Gracilis G11 | Hip Joint

Gastrocnemius
Plantaris

G13 Ankle

|
|
|
|
|
[
Semimembranosus | 612 | Hip Joint
|
|
|
|
|

G13 Ankle

Action Table Practice Pages

Study Questions

Study questions are provided to help learners check
for comprehension of kinesiology concepts and
terminology found in chapter 1, as well as 13 sets of
questions to go with the 13 muscle groups in
chapters 4, 5, and 6.

Note to instructors: Keys with suggested answers to
the study questions are in the Instructor Resources
area of the website.

Study Questions - Muscle Group 1 Name

Movement of the Scapula/Clavicle

Which of the joints of the shoulder girdle is the only bony attachment of the shoulder
girdle to the trunk?

2. Name all the movements that occur at the scapulothoracic jeint. Why is this “jeint”
called a false joint?

3. Name two muscles that pull the scapula toward the spine (retraction).

4. There are several muscles that attach to the scapula. Name two that attach to the
medial border.

“w

Which muscles are synergists in the concentric action of shrugging the shoulders?

6. What bony landmark of the scapula is the insertion of the pectoralis minor? Describe
hrw a nerenn's ninner hade wanld Inok with a tinhtlehnrened nectaralie minar

Study Questions

216 Chapter 8 — Study Aids

Muscle Overview Drawings

These worksheets provide a quick check that the
reader can identify the muscles in situ with the other
muscles in the group. There are practice sheets for
each muscle group presented in chapters 4 through
6 of the book.

____Pectoralis Major
____Supraspinatus
____Teres Minor
Deltoid
__Infraspinatus
_____Latissimus Dorsi
____Teres Major
____ Subscapularis
____ Coracobrachialis

Muscle Overview Drawings

Muscle OIA Match-Up Cards

This set of cards provides a way to physically
handle and arrange information while you study and
memorize muscles. For each muscle, the individual
facts (name, pictures, origin, insertion, action) are
unpacked onto six separate cards. You can lay out
the cards in rows and columns, like playing a game
of solitaire, to study and memorize the information
(more detailed instructions on website). After laying
out the cards per the instructions, you can easily
check your work by comparing to the “A” Tables in
the book.

NOTE: This is a lot of cards (6 cards for every
muscle), but some students find that working with
their hands, cutting them up and arranging them,
really helps them anchor the facts in their brains.

Muscle OIA Match-up Cards

Mastering Muscles & Movement



MusclePlus* Flashcards

These full-color flashcards gather the drawings and
information for each muscle in the book. They are
called MusclePlus because the front of each card
has a muscle illustration plus a bone drawing
showing muscle attachments in red & blue.

Below are some suggestions on ways to use
MusclePlus” cards to build your mastery as outlined
on pages 66-68 in Chapter 3. These methods make
use of the general-purpose skeleton pictures,
inserted in a plastic sheet protector as described on
page 214. You could also use red, blue and black
colored pencils or fine point markers on any picture
of a skeleton on paper. Be sure to apply the
generalizations and palpation techniques (page 68).

Practice attachments in a verbal-to-visual direction

1. Shuffle cards and stack them so the side with
words is facing up (you can’t see the picture).

2. Select a card, read the muscle name, and try to
visualize what the muscle looks like.

3. Read the words for Origin, and use a red dry
erase marker to color the skeleton where the
words describe.

4. Read the words for Insertion and use a blue
dry erase marker to color the skeleton.

5. Turn the card over and check if you colored the
skeleton accurately.

Practice attachments in a visual-to-verbal direction

1. Shuffle the cards and turn them so the side with
the picture is facing up.

2. Select a card and say the name of the muscle.
If you’re not sure, briefly check the name at the
top back of the card (but don’t read anything
else yet).

3. Look at the red areas colored on the card and
say the names of the bony landmarks
indicated. Check if the words you said match
the Origin on the back of the card.

4. Look at the blue areas colored on the card and
name the bony landmarks indicated. Check if
the words you said match the Insertion on the
back of the card.

Mastering Muscles & Movement

Study the muscle’s shape, fiber directions, and
explore the actions the muscle creates.

1. Using a black dry erase marker, draw the
muscle onto the bone picture connecting origin
to insertion. Show the overall shape and draw
lines indicating fiber direction.

2. Visualize the muscle fibers getting shorter
(contracting) and pulling the blue insertion
toward the red origin, around the joint axis.

3. Recite each action of the muscle while moving
your body part in that action. Make sure you
demonstrate a clear beginning and ending
point to each movement you perform.

© Bodylight Books Posterior G10-1

(reduced size, actual sizeis3 % “by 4% “)

Gluteus Maximus
% = iliotibial band

Origin:
Posterior iliac crest, ilium, and sacrum

(also lateral coccyx and sacrotuberous ligament)

Gluteal tuberosity of femur, and
iliotibial band (ITB)

Action:
Extension and lateral rotation at the hip joint

(also lower fibers assist adduction, and upper
fibers may assist abduction)

Nerve: Inferior gluteal N. (L5, S1, S2) "i
fkix)

0g)

MMM, p. 170 studymuscles.com G10-1

MusclePlus* Flashcards
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Apps

Several apps are available on the studymuscles.com
website. They are designed to run in a browser as
“web apps”. Some are fully interactive apps while
others are more like enhanced slide presentations
that the learner steps through. Currently available
apps are:

e Brain-Friendly Muscle Viewer

® MusclePlus’ Flashcards

e Atlas of Bones and Bony Landmarks
e Bony Landmark Flashcards

e Muscle Name-and-Click Exercises

e Muscle Layering Demonstrations

Note to instructors: These apps can also be useful
for student engagement during class. They can be
projected on a screen for students to interact with
and even have mini competitions demonstrating
their understanding of the material.

Brain-Friendly Muscle Viewer

This app re-creates all the muscle illustrations and
information from Chapters 4 through 6 of the
textbook, plus adds additional functionality to
further study individual muscles. This provides an
interactive way to study the muscles using a tablet
or laptop computer, while maintaining the brain-
friendly approach of the book.

The BFMV app is enhanced beyond what is
presented in the book. It allows the learner to “drill
down” from the side-by-side muscle screens to
view each muscle individually. Clicking on any
muscle in a side-by-side screen brings up that
individual muscle in its own flashcard-style screen.

While viewing a muscle flashcard-style screen, the
user can click/tap to reveal labels that point to the
red and blue attachment sites on the illustrations.
The labels match the wording used in the Origin
and Insertion paragraphs on the right-hand side of
the flashcard. This encourages the learner to relate
the descriptive words to actual places on the bones.

A few of the screens from the Brain-Friendly
Muscle Viewer are presented on the next page.

MusclePlus* Flashcards

This app is the electronic version of the flashcards
described on page 217. The app provides on-the-go
study and memorization on smartphones, tablets
and computers. It’s various modes and functions
allow studying and self-testing from many different
directions. Instructions are provided in the app’s
help screens and the online user guide.

- N

| .« Muscle* Flashcards | \

Groups: G2,G3 ) (

N \.

Groups G2,G3
N ArE

Upper ] Axial .

Extremity 'u Skeleton

G3: Elbow ..
G5: Thumb }\ \? rU" Lower a,._:\ ,‘:}
(BG: intrinsic Hand_ { \ﬂ W
| G10: Hip Joint 1 | X
W /

[ B G11: H\DJD\nl2j

Yl Yo \\(

K ’ GA12: Knee (+Hip

|

Muscles are | \ I_ G13: Ankle,Foot
grouped based on A N

the joint(s) moved | g | i (BG: Intrinsic Foot j
by the muscles. il %

13 Groups
G1-G13
(+ 2 Bonus Groups)

c Home ) [ Shuffle ) (* Reset ) (Mode > )2

(61:scapua ) K\“ ~(G6: Face, 4
: Scapula ace, Jaw . S —
G2: Shoulder Jt /w- G7: Neck, Head

7\ Posterior
(v:2) www.studymuscles.com 10f17 www.studymuscles.com G2-1 10f 17 www.studymuscles.com G2-1

”"ﬁgE (< Home\ shuffle ) Reset ) (Mode > Eir

Deltoid

Q: Lateral clavicle,
Acromion of scapula, and
Spine of scapula
|: Deltoid tuberosity of the humerus
A: All/ middle fibers: Abduction of the
humerus at the shoulder joint

Anterior fibers: Flexion, medial
rotation, and horizontal adduction

Posterior fibers: Extension, lateral
rotation, and horizontal abduction

N: Axillary N. (C5, C8)

muscle list close window zoom 1x help

close window /

muscle list close window zoom 1x help /

MusclePlus™ Flashcard App
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G2: Muscles that move the Shoulder Joint
Muscles that move the Muscles that move the
Upper Extremity fo Axial Skeleton

G1: Scapula/ Clavicle i G6; Face & Jaw Brain-Friendly Muscle Viewer

SN | eniaskaeas Muscle @ Muscstra

G3: Elbow & Foream | ; G8: Spine (Paraspinals & L) 4 | crouwp g e
. 3 2 VN N Shoulder

G4 Wiist, Hand & Fingers W) * | \88: Thorax, Abdomen,Brea \17, Joint

% g . G2 f

G5: Thumb | o~ G§-B: Pelvic Floor, Perineum (G2)

\
5 (el
G5-B: Intrinsic Hand Muscles LN Muscles that move the R —
I Lower Extremity

i ] W - Hip = Ty 4
Brain-Friendly ) (S10:tip Jont gpart ) ] shouladr | ‘

. 1A loin I %
Muscle Viewer : : : | 7

Scapula F il !
ML

Horizontal Herizontal
janized into 1| G12: Knee (& Hip Joint, part 3 ™ Abduction  Adduction :

re org Humerus Abduction Adduction
13 Groups: G1-G13

n (Horizontal  (Horizaetal
int(s) bei AN G13: Ankle, Foot & Toes

Extansion)

" MM p. B3 saxhymuscies com
|G13-B: Intrinsic Foot Muscles| 2w Meusele LI LNew s

(Glenohumeal Joint) Flexion  Extension Laac
Rotation

All Muscles in Group 2 Attachment Sites for Muscles in Group 2
. Pectoralis Major i
Sub: I Coracobrachialis

ubscapularis. Supraspinatus Deltoid i = i Deltold

) : Lol f A s : Supraspinatus
Delloid/ g iy ; Infraspinatus Subscapularis (S et
4 E \ Pectoralis Major 2;’ | Teres Minor
- i Latissimus Dorsi o 4 S 3
% Teres Minor N = T I, Latissimus
A 3 | Dorsi
t ‘Teres Major

Teres Major’

Cnra:obla:hiali/ : w::ller:ld”//;,»! - <
g oracobrachialis =
Latissimus Dumi\ < 7 s i = Deltoid

Latissimus Dorsi

Anterior View

Anterior View
Click on a muscie name 10 view the flashcand

Posterior View

Click o a muscie Aame 1o view (h Nlashcard [ Origins: rod , Inssrtions: bius

=
i
= ! | mwnln: i

wimw)
Deltoid Supraspinatus  Infraspinatus  Teres Minor Subscapularis

' fankecior
Deitoid Supraspinatus  Infraspinatus  Teres Minor Subscapularis  view)

. : =~ —
57 Vo S (dashed
t ) naon
X, | 4 antarior
R y * sion)
\_|

humarus)
Pectoralis Major

Pectoralls Major  Coracobrachlalls Latissimus  Teres Major

ick on @ muscie 1o view is flashcard | Origing: red , Insartions: bius
o

! @ e TR @ Erain-Friendly Muscle Viewer T TR () CEmmm

G2: Muscles that move the Shoulder Joint

Lateral Clavicie

Deltoid Reromian Deltoid

Origin: Lateral clavicle, ¥ Spine of Scapula Origin: Lateral clavicle,
Acromion of scapula, and Acromion of scapula, and
Spine of scapula 1 f Spine of scapula
4 Deltoid Tuberosity
* Deftoid tuberosity of the humerus * Deltoid tuberosity of the humenus:
Action:
All i middlle fibers: Abduction of the humerus at g - 3 1L/ mile fibers: Abduction of the humerus at
the shoulder joint f the shoulder joint
Anterior fibers: Flexion, medial rotation. and \ Anterior fibers: Flexion, medial rotation, and
horizontal adduction % horizontal adduction
Posterior fibers: Extension. lateral rotation, and | Posterior fibers: Extension, lateral rotation, and
horizontal abduction horizontal abduction

Nerve: axmary N. (C5, C8) Nerve: Axllary N, (C5, OF)

Pasterior stutmuscies com g o ik Posterior stutymusces com

‘ Brain-Friendly Muscle Vie ;-.‘2“."_ 'nm—h Side by Side B @ ‘ Brain-Friendly Muscle V m 'nm-u.. Side by Side M D] E.i!a.:,.-_ m

Brain-Friendly Muscle Viewer — Sample Screens
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Atlas of Bones & Bony Landmarks

This app is an interactive version of all the bones
and bony landmark pages in Chapter 2.

Chapter 2 — Bones, Joints and Bony Landmarks

Chapter 2
Bones, Joints and Bony Landmarks

Skull & Hyoid
Spine (& Typical Vertebra)
Vertebrae — Cervical &
Thoracic
Bone & Joint Names ¥ | Vertebrae — Iéaurnbar &
crum
— Lower Body | | ’ } Thorax
Scapula A i ! ‘.’. Rib Articulations
Shoulder Girdle { ' Pelvis — Part 1
[T— Pelvis — Part 2

Radius & Ulna Famur
Tibia & Fibula

Overview of Bones
Full Skeletons

Bone & Joint Names
— Upper Body

Pelvis (=2 Hip Bones + Sacrum & Coceyx)

A llium B. Ischium C. Pubis
1. Miac crest B lschislhberosity 11, Pubic symphysis
2 Mac foxsa {amtence meca) . Ischial spre 12. Superior ramus of publs
3. Antarior superior Bac spine (ASIS) 10. Ramus of schium 13, Publc crest
4. Anterior inferior iiac spre  (ANS) 4. Puble ubercie
S Postericr supero lac spine (P5iS) O S8CTUM 45 pogy of pupis
& Posterir miercr dac sgne [PIIS) E. Coccyx 6. Inforiof ramus @y

uuuuuuuuu of pubia fid
Ta. Avtoror ghseat e

Hip Bone = A+B4C fused
(also called Coxal Bone)

MMM p. 47 7.0.C. J Ovrvew [l Provous [l N Ex @

Atlas of Bones & Bony Landmarks App
Bony Landmark Flashcards

This app steps through sets of bones and bony
landmarks. It is separated into three sections for
Upper Extremity, Axial Skeleton, and Lower
Extremity. Within each section you can click/tap on
each bone to practice naming its bony landmarks.
The app first shows a picture and then the next tap
reveals the name of the bone or bony landmark.

Bones and Bony Landmarks - Lower Extremity

Bony Landmark Flashcards
Lower Extremity

Bony Landmark Flashcards App
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Muscle Name-and-Click Exercises

This is a simple full-screen size app that presents
the “B” Figures (i.e., the side-by-side muscle
illustrations) for the 13 muscle groups in Chapters
4 through 6 of the book. The names of the muscles
below each muscle picture are initially hidden.
Students point to a muscle, name it, and then
click/tap on the muscle picture to reveal the name
of the muscle. The app can be used to quickly
double-check if the student can identify muscles by
how they look and where they are on the body.

Muscle-Naming Exercises

Group 3 — Move the Elbow & Forearm

Anterior View Posterior View

»
[eackio op JpRdProvousl] New DI et @ JTRTRSTII

Muscle Name-and-Click App

Muscle Layering Demonstrations

These apps sequentially assemble the layers of
muscles for specific muscle groups where layering
is difficult to visualize.

Leg Muscles
Layers and Compartments

To advance through the layers of leg muscles:
Click (or tap) the yellow arrow buttons

Muscle Layering App

Worksheets to Photocopy

The following pages (221-230) contain worksheets
that the purchaser of this book may photocopy for
their own personal use.

Mastering Muscles & Movement
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Posterior

Anterior
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Mastering Muscles & Movement © 2021 Bodylight Books — www.studymuscles.com Chapter 8 — Study Aids 223



Muscle Tickets — Chapter 4 — Upper Extremity

Rhomboid Major

Trapezius Levator Scapula . Serratus Anterior
and Minor
Gl-1 Gl-2 G1-3 Gl-4
Pectoralis Minor Subclavius Deltoid
Gl1-5 G1-6 G2-1
Supraspinatus Infraspinatus Teres Minor Subscapularis
G2-2 G2-3 G2-4 G2-5
Pectoralis Major Coracobrachialis Latissimus Dorsi Teres Major
G2-6 G2-7 G2-8 G2-9
Biceps Brachii Brachialis Brachioradialis Pronator Teres
G3-1 G3-2 G3-3 G3-4
Pronator Quadratus Triceps Brachii Anconeus Supinator
G3-5 G3-6 G3-7 G3-8
. L. . . . Flexor Digitorum
Flexor Carpi Radialis Palmaris Longus Flexor Carpi Ulnaris -
Superficialis
G4-1 G4-2 G4-3 G4-4

Flexor Digitorum

Extensor Carpi

Extensor Carpi

Extensor Carpi

Profundus Radialis Longus Radialis Brevis Ulnari
G4-5 G4-6 G4-7 ars - gy g
Extensor Digitorum Extensor Indicis
G4-9 G4-10
Flexor Pollicis Flexor Pollicis Brevis Opponens Pollicis Adductor Pollicis
Longus .., G5-2 G5-3 G5-4
Abductor Pollicis Abductor Pollicis Extensor Pollicis Extensor Pollicis
Brevis Longus Longus Brevis
G5-5 G5-6 G5-7 G5-8
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Muscle Tickets — Chapter 5 — Axial Skeleton

Masseter Temporalis Lateral Pterygoid Medial Pterygoid
G6 -1 G6-2 G6-3 G6-4
Occipitofrontalis Platysma Suprahyoids Group Infrahyoids Group
G6-5 G6-6 G6-7 G6-8
Scalene Group
Sternocleidomastoid (Anterior, Middle, Anterior Scalene Middle Scalene
67-1 Posterion) ¢, , G7-2(a) G7-2(b)
Posterior Scalene Longus Capitis, . : .
Longus Colli Suboccipital Group Splenius Capitis
G7-2(c) G7-3,4 G7-5 G7-6

Splenius Cervicis

Semispinalis Capitis

Levator Scapula
(reversed O/1
to move neck) . o

Trapezius, upper fibers
(reversed O/1
to move neck)(37 210

G7-7 G7-8
Spinalis Longissimus Iliocostalis Semispinalis
G8-1 G8-2 G8-3 G8-4
Multifidis Rotatores Quadratus
Lumborum
G8-5 G8-6 G8-7
Rectus Abdominis External Oblique Internal Oblique Transverse Abdominis
G9-1 G9-2 G9-3 G9-4
. Serratus Posterior
Diaphragm External Intercostals | Internal Intercostals .
Superior
G9-5 G9-6 G9-7 G9-8

Serratus Posterior

Inferior
G9-9

Levator Costae

G9-10

Transversus Thoracis

G9-11

Mastering Muscles & Movement

© 2021 Bodylight Books — www.studymuscles.com

Chapter 8 — Study Aids

225




Muscle Tickets — Chapter 6 — Lower Extremity

Gluteus Maximus

G10-1

Gluteus Medius

G10-2

Gluteus Minimus

G10-3

Piriformis

G10-4

Gemellus Superior

Obturator Internus

Gemellus Inferior

Obturator Externus

G10 - 5A G10-58 G10-5C G10-5D
Quadratus Femoris Iliacus Psoas Major Iliopsoas
G10-5E G10-6 G10-7 G10 - 6+7
Sartorius Tensor Fascia Latae Pectineus Adductor Brevis
Gl1-1 Gl1-2 G11-3 Gl1-4
Adductor Longus Adductor Magnus Gracilis
Gl1-5 Gl11-6 Gl1-7

Rectus Femoris

Vastus Lateralis

Vastus Intermedius

Vastus Medialis

G12-1 G12-2 G12-3 Gl12-4
Biceps Femoris Semitendinosus Semimembranosus Popliteus

G12-5 Gl12-6 G12-7 G12-8
Gastrochemius Plantaris Soleus Tibialis Posterior

G13-1 G13-2 G13-3 G13-4

Flexor Digitorum

Flexor Hallucis

Fibularis Brevis

Fibularis Longus

Longus LOl’lgus (Peroneus Brevis) (Peroneus Longus)
G13-5 G13-6 G13-7 G13-8
o 1 . Extensor Digitorum Extensor Halluci
Tibialis Anterior g enso ucts
Longus Longus
G13-9 G13-10 G13-11
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Bone Cards (Use to draw your own muscle flashcards or bony landmark flashcards)
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Bone Cards (Use to draw your own muscle flashcards or bony landmark flashcards)
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Bone Cards (Use to draw your own muscle flashcards or bony landmark flashcards)
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Bone Cards (Use to draw your own muscle flashcards or bony landmark flashcards)
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A

Abdominal muscles, 154

Abdominopelvic region, 118

Abductor digiti minimi of the foot, 198—
199

Abductor digiti minimi of the hand, 114-

115
Abductor hallucis, 198
Abductor pollicis brevis, 107-115
Abductor pollicis longus, 71, 107-113,
205
Acetabulum, 47, 126
Acetabular labrum, 126, 164
Action pair, 6-8, 10, 15, 18, 21, 31, 58,
75
Actions of all body parts, 7-8
Actions of all muscles (tables), 204-209
axial skeleton, 206-207
lower extremity, 208-209
upper extremity, 204-205
Active insufficiency, 33, 92, 100, 184
Active ROM, 32
Active shortening, 30
Adductor brevis, 109, 175-182, 208
Adductor canal, 184
Adductor group of muscles, 178
Adductor hallucis, 198-199
Adductor longus, 163, 175-182, 208
Adductor magnus, 175-182, 208
Adductor muscle group, 175-182
Adductor pollicis, 71, 107-115, 205
Agonist, 31, 64, 66
Amphiarthrotic joint (cartilagenous), 14,
50-51
Anatomical position, 2
Anatomical snuffbox, 108
Anatomical stirrup, 192
Anconeus, 71, 91-98, 205
Angle of pull, 33
Antagonist, 31-32, 58, 62, 68, 121, 203
Anterior tilt (of pelvis), 47
Anterior scalene, 138-141
Anterior-Posterior (AP) axis, 9
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Anulus fibrosus, 125
Aponeurosis, 21

Abdominal, 153

Bicipital, 92

Palmar, 115

Plantar, 199

Thoracolumbar (TLA), 84
Apophyseal joint, 50
Appendicular skeleton, 11-12, 70, 162
Arches of the foot, 166, 192
Articular disc, see Disc, articular
Articular system, 14-18
Atlas and axis, 45, 123, 121
Autonomic nervous system (ANS), 27
Axial skeleton, 11-12, 118
Axis of rotation, 9, 135

B

Biaxial joint, 15, 18

Biceps brachii, 71, 91-98, 204-205
Biceps femoris, 163, 183-190, 208-209
Bilateral action, 121

Biomechanics, 31

Bone names, compared to joint names, 39

Bones of the body, 11, 36-39
Bones, classification by shape, 13
Bony landmarks, common terms, 13
Bony landmarks, definition, 13
Bony landmarks of the

clavicle, 40

coceyx, 45

femur, 48

fibula, 48

foot, 49

hand, 42

hip (coxal) bone, 47

humerus, 41

ilium, 47

ischium, 47

mandible, 43

metacarpals, 42

metatarsals, 49

occiput, 43

pelvis, 47

phalanges, 42, 49

pubis, 47

radius, 41

ribs, 46

sacrum, 45

scapula, 40

shoulder girdle, 40

skull, 43

sphenoid, 43

spine, 44

sternum, 46

temporal bone, 43

tibia, 48

ulna, 41

vertebrae, 44, 45
Brachial plexus, 24, 210-211
Brachialis, 31, 71, 91-98, 205
Brachioradialis, 71, 91-98, 205
Brain stem, 22
Buccinator, 128
Bulbospongiosis, 158-159
Bursae, 15

C
Calcaneal (Achilles) tendon, 193
Canal
adductor, 176, 184
anal, 158
obturator, 159
spinal, 23, 119, 123-124
vertebral, 23, 123
Cardinal planes, 5
Carpal tunnel, 100, 115
Cartilagenous joint (amphiarthraotic), 14,
50-51
Central nervous system, 22
Cervical plexus, 24, 210
Closed chain movement, 29, 34
Coccygeus, 158-159
Common extensor tendon, 101
Common flexor tendon, 101
Compartments of the leg, 193, 201
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Index

Compressor urethrae, 158-159
Concentric contraction, 30
Contraction, see Muscle contraction
Coracobrachialis, 83-90, 92, 204
Coronal plane, 5

Costal cartilage, 46, 125

Cranial nerves, 22, 24, 210

D

Deep fascia, 26
Deep perineal pouch, 158—159
Deep Six lateral hip rotators, 169, 171,
173
Deep transverse perineal m., 158-159
Deglutition, 127
Deltoid, 29, 52, 63-65, 71, 83-90, 204
Depressor anguli oris, 128
Depressor labii inferioris, 128
Dermatome, 24, 212
Diaphragm, 151-157, 207
Diaphragms
Respiratory diaphragm, 154
Pelvic diaphragm, 158-159
Urogenital diaphragm, 158-159
Diarthrotic joint (synovial), 14, 50-51
Digastric, 129-134
DIP, 42, 99, 191
Directional terms, 3
Disc, articular
of temporomandibular joint, 122, 127
of wrist, 42
of sternoclavicular joint, 72
Disc, intervertebral, 14, 44, 119, 124-
125, 135, 143-144, 153
Dorsal interossei of the foot, 198—-199
Dorsal interossei of the hand, 114-115
Dynamic stability, 84

E

Eccentric contraction, 30

Erector spinae group, 143-150

Extensor carpi radialis brevis, 71, 99-106,
205

Extensor carpi radialis longus, 71, 99-
106, 205

Extensor carpi ulnaris, 99-106, 205

234

Index

Extensor digiti minimi, 102, 104—105

Extensor digitorum (fingers), 71, 99-106,
115, 205

Extensor digitorum brevis (toes), 199

Extensor digitorum longus (toes), 163,
191-197, 209

Extensor hallucis brevis, 199

Extensor hallucis longus, 163, 191-197,
209

Extensor indicis, 99, 102-106, 205

Extensor pollicis brevis, 71, 107-113, 205

Extensor pollicis longus, 71, 107-113,
205

External abdominal oblique, 86, 151—
157,207

External anal sphincter, 158-159

External intercostals, 151-157, 207

External urethral sphincter, 158—159

F

Fascia latae, 177, 184

Facial expression, muscles of, 128

Fascial system, 26-27

Femoral artery, 176, 184

Fibrous joint (synarthrotic), 14, 50-51

Fibularis brevis (peroneus), 191-197

Fibularis longus (peroneus), 163, 191—
197

Fibularis tertius (peroneus), 193, 197

Fixator, 31

Flexor carpi radialis, 99—-106, 205

Flexor carpi ulnaris, 99-106, 205

Flexor digiti minimi of the foot, 198-199

Flexor digiti minimi of the hand, 114—
115

Flexor digitorum brevis

Flexor digitorum longus, 191-197, 209

Flexor digitorum profundus, 99-106, 115,
205

Flexor digitorum superficialis, 99-106,
115, 205

Flexor hallucis brevis, 198

Flexor hallucis longus, 191-197, 209

Flexor pollicis brevis, 107-115

Flexor pollicis longus, 107-113, 205

Flexor retinaculum, 100, 115

Foramen, 13
obturator, 47, 126, 164, 170
vertebral, 23, 45, 119, 124
transverse (in cervical TVP), 45, 136
intervertebral, 23, 119
foramen magnum, 43, 123, 136-137,
sacral, 45
greater sciatic, 126
lesser sciatic, 126

Force-length relationship, 19, 33, 92,

100, 184
Frontal axis, 9

Frontal plane, 5

G

Galea aponeurotica, 129
Gastrocnemius, 26, 163, 191-197, 209
Gemellus inferior, 167-174
Gemellus superior, 167-174
Geniohyoid, 129-130, 132, 134
Genu valgum, 34

Genu varum, 34

Gerdy’s tubercle, 48, 178

Glenoid labrum, 72

Gluteus maximus, 163, 167—174, 208
Gluteus medius, 163, 167-174, 208
Gluteus minimus, 167-174, 208
Gracilis, 163, 175-182, 208-209
Guyon’s canal, 100

H

Hallux, 49, 191

Hamstrings, 177, 183—-190

Hip lateral rotators - "Deep 6", 169

Hypothenar eminence muscles, 100, 108,
114-115

I

Iliac crest, 47

Iliac fossa, 47

Iliacus, 163, 167-174, 208

Iliococcygeus, 158159

Iliocostalis, 143—-150, 152, 206207

Iliopsoas, 163, 167-174, 176-177, 208

Iliotibial tract (band), 48, 163, 169, 177,
181, 184, 188

Infrahyoids group, 127-134, 206

Infraspinatus, 71, 83-90, 204
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Inguinal ligament, 126, 153, 169, 173
Innervation of all muscles, 210-211
Innervation, 22, 24-25, 62, 210
Insufficency, active and passive, 33, 92,
100, 184

Intercostals, external, 151-157, 207
Intercostals, internal, 151-157, 207
Intermuscular septum, 92, 184
Internal abdominal oblique, 151-157
Internal intercostals, 151-157, 207
Interosseus membrane

of forearm, 41,73,102,110

of leg, 48, 165, 192-194
Interspinales, 144
Intertransversarii, 144
Intervertebral foramen, 23, 119
Intrinsic muscles of the foot, 194-195
Intrinsic muscles of the hand, 114-115
Ischioanal fossa, 159
Ischiocavernosus, 158-159
Ischiopubic ramus, 176
Isometric contractions, 30
Isotonic contractions, 30

ITB, see Iliotibial tract

J

Joint names, compared to bone names, 39
Joint types, 14-15
Joint types, synovial, 15-18, 50-51
Ball & Socket, 83, 164, 167, 175
Condyloid, 74, 99, 107, 191
Ellipsoid, 99, 123, 135
Gliding, 75, 99, 135, 143, 151, 183,
191
Hinge, 91, 99, 107, 175, 183, 191
Pivot, 73,91, 123, 135
Saddle, 75, 107
Joints
accessory structures, 15
amphiarthrotic (cartilagenous), 14
degrees of freedom of, 18
diarthrotic (synovial), 14
range of motion of, 18
six types of synovial joints, 15
synarthrotic (fibrous), 14

synovial joint structure, 14
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uniaxial/biaxial/triaxial, 18
Joints of the
axial skeleton, 43-46, 118-119, 122-
126
lower extremity, 47-49, 162, 164-166
upper extremity, 16, 40-42, 70, 72-74
Joints of the body (all), 17, 39, 50-51
Joints, individual
Acetabulofemoral, see hip joint
Acromioclavicular, 15, 40, 70, 72, 75
Apophyseal, 50, see also facet joint
Atlantoaxial, 15, 123, 135, 143
Atlanto-occipital, 123, 135, 143
Atlanto-odontoid, 123, 135
Carpometacarpal, 15-16, 42, 70, 74
carpometacarpal #1, 99
carpometacarpal #2-5, 107
Costochondral, 46, 125, 151
Costotransverse, 46, 125, 143, 151
Costovertebral, 46, 125, 143, 151
Coxal, see hip joint
Coxofemoral, see hip joint
Facet joint, 15, 4446, 119, 123-125,
135,143
Glenohumeral, 15-16, 70, 72, 83, 91
Hip joint, 15, 162, 164, 167, 175, 183
Humeroradial, 73, 91
Humeroulnar, 15-16, 70, 73, 91
Interbody, 119
Intercarpal, 15, 42, 74, 99
Interphalangeal of foot, 49, 162, 166,
191, 198
Interphalangeal of hand, 1617, 42,
70, 74, 99, 107
Intertarsal, 49, 166, 192
Intervertebral, 1415, 44, 119, 124—
125, 135, 143, 151, 167
Metacarpophalangeal, 15-16, 42, 70,
74,99, 107, 114
Metatarsophalangeal, 49, 162, 166,
191, 198
Midcarpal, 42, 74, 99
Midtarsal, 49, 192
Occipito-atlantal, see Atlanto-
occipital
Patellofemoral, 162, 165, 183

Index

Radiocarpal, 16, 42, 70, 74, 99, 107
Radiohumeral, see humeroradial
Radioulnar, 15-16, 41, 70, 73, 91
Radioulnar (Distal), 70, 73, 91
Radioulnar (Proximal), 70, 73, 91
Sacroiliac, 45, 47, 118, 124, 126, 143,
162, 167
Scapulothoracic, 16-17, 70, 75
Shoulder joint, 15, 70, 72, 83, 91
Sternoclavicular, 40, 70, 72, 75, 118
Sternocostal, 46, 125, 151
Subtalar, 49, 162, 166, 191
Talocalcaneal, 49, 191
Talocalcaneonavicular, 192
Talocrural, 49, 162, 166, 191
Tarsometatarsal, 49, 162, 166, 191
Temporomandibular, 43, 122, 127
Tibiofemoral, 162, 165, 175, 183
Tibiofibular, 48, 162, 165-166, 183
Tibiofibular (Distal), 48, 166
Tibiofibular (Proximal), 48, 165, 183
Transverse Tarsal, 49, 192
Zygapophyseal, 50, 119, 135, see also

facet joint

K

Kyphotic curve, 44, 118, 130

L
Labrum, 15, 72, 126, 164
Lateral atlanto-axial joints, 123, 135
Lateral Pterygoid, 122, 127-134, 206
Latissimus dorsi, 71, 83-90, 153, 204,
207

Levator anguli oris, 128
Levator ani, 158-159
Levator costae, 151-157, 207
Levator labii superioris alaeque nasi, 128
Levator labii superioris, 128
Levator scapula, 71, 75-82, 138, 204, 206
Levator scapula (as neck mover), 138, 206
Levers, 28
Ligaments of the

Ankle and foot, 166

Elbow and forearm, 73

Hip, 164
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Ligaments of the (continued)

Jaw, 122

Knee, 165

Pelvis, 126
Scapula/clavicle, 72
Shoulder joint, 72

Thorax, 125

Upper cervical complex, 123
Vertebral column, 124
Wrist and hand, 74

Ligaments, summary of all (table), 52

Ligaments, individual

Acromioclavicular L., 72
Alar L., 123
Annular L., 73
Anococcygeal L., 158-159
Anterior atlanto-occipital membrane,
123
Anterior cruciate L. (ACL), 165
Anterior longitudinal L., 123-124, 126
Anterior sacroiliac L., 126
Anterior tibiotalar L. (of deltoid), 166
Anterior talofibular L., 166
Apical L., 123
Calcaneocuboid (short plantar) L.,
166
Calcaneofibular L., 166
Carpometacarpal L., 74
Collateral L. (medial and lateral)
of elbow, 73
of fingers (MP, PIP and DIP), 74
of knee, 165
of toes (MP, PIP and DIP), 166
of wrist, 74
Conoid L. (of coracoclavicular L.), 72
Coracoacromial L., 72, 84
Coracoclavicular L. (2 parts), 72
1. Trapezoid L., 72
2. Conoid L., 72
Coracohumeral L., 72
Costoclavicular L., 72
Costotransverse L., 125
Cruciate L. of knee, 165
Anterior (ACL), 165
Posterior (PCL), 165
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Cruciate L. of upper cervical (also
called cruciform L.), 123
Deep transverse metacarpal L., 74
Deltoid L. (has 4 parts), 166
1. Anterior tibiotalar
2. Tibionavicular
3. Tibiocalcaneal
4. Posterior tibiotalar
Discal L. of TMJ, 122
Fibular (lateral) collateral L. (LCL),
165
Glenohumeral capsular L., 72
Iliofemoral L., 164
Iliolumbar L., 124, 126
Inguinal L., 126, 153, 169, 173
Intercarpal L., 74
Interclavicular L., 72
Interspinous L., 124
Intertransverse L., 124
Ischiofemoral L., 164
Lateral collateral L. (LCL) of the
knee, 165
Lateral costotransverse L., 125
Ligament of head of femur, 164
Ligament of fibular head, 165
Ligamentum flavum, 123-124
Ligamentum nuchae, 76, 123
Long plantar L., 166
Medial collateral L. (MCL) of the
knee, 165
Metacarpophalangeal collateral L., 74
Metatarsophalangeal collateral L., 166
Nuchal L., 76, 123
Patellar L., 165
PIP and DIP collateral L. of foot, 166
PIP and DIP collateral L. of hand, 74
Plantar calcaneonavicular (Spring) L.,
166
Posterior atlanto-occipital membrane,
123
Posterior cruciate L. (PCL), 165
Posterior longitudinal L., 123-124
Posterior sacroiliac L., 126
Posterior talofibular L., 166
Posterior tibiotalar L. (of deltoid L.),
166

Pubofemoral L., 164
Radial (lateral) collateral L., 73, 74
Radiate L. (of head of rib), 125
Radiate sternocostal L., 125
Radiocarpal L. (dorsal and palmar),
74
Retrodiscal lamina of TMJ, 122
Sacroiliac L. (ant. and post.), 126
Sacrospinous L., 126, 158-159
Sacrotuberous L., 126, 158, 169
Short plantar L., 166
Sphenomandibular L., 122
Spring L., 166
Sternoclavicular L., 72
Sternocostal radiate L., 125
Stylomandibular L., 122
Supraspinous L., 124, 126
Talofibular L. (ant. & post.), 166
Tectorial membrane, 123
Temporomandibular lateral L., 122
Tibial (medial) collateral L. (MCL),
165
Tibiocalcaneal L. (of deltoid L.), 166
Tibionavicular L. (of deltoid L.), 166
Transverse carpal L., 100
Transverse humeral L., 72, 92
Transverse L. of atlas, 123
Trapezoid L. (of coracoclavicular), 72
Ulnar (medial) collateral L., 73, 74
Ulnocarpal L. (dorsal and palmar), 74
Zona orbicularis, 164
Ligamentum nuchae, 76, 123
Line of pull, 20
Linea alba, 153
Longissimus, 143-150, 206207
Longitudinal arches of foot, 166
Longitudinal axis, 9
Longus capitis, 135-142, 206
Longus colli, 135-142, 206
Lordotic curve, 44, 118, 130
Lumbar fascia, see Thoracolumbar fascia
Lumbar plexus, 24, 148, 172, 210-211
Lumbosacral plexus, 24
Lumbricals of the foot, 104, 108, 114—
115, 198-199
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Lumbricals of the hand, 104, 108, 114—
115, 198-199

M
Masseter, 127-134, 206
Mastication, 127
Medial Pterygoid, 127134, 206
Medial-Lateral (ML) axis, 9
Median atlanto-axial joint, 123, 135
Meninges, 26
Meniscus, 15, 165
Mentalis, 128
Middle scalene, 138, 140
Midline, 2-3, 5, 120
Motor nerves, 22, 25, 30, 210
Motor unit, 25
Multifidus, 145-150, 206-207
Muscle anatomy,
endomysium, 19
epimysium, 19
fascicle, 19
muscle attachment, 19, 29
muscle belly, 19
muscle fiber, 19, 20
myofascia, 19, 29
myofilament, 33
perimysium, 19
periosteum, 19
tendon, 19, 21
Muscle contraction, 19-20, 25, 30, 121
Muscles, alphabetical list, vi-vii, 218
Muscles and
actions, 29
agonist, 31
antagonist, 31
attachments, 19, 21, 29
fiber arrangements, 20
fixator, 31
line of pull, 20
neutralizer, 31
opposing movements, 21
origin and insertion, 29
reversed O/I action, 29
stabilizer, 31
synergist, 31
Muscles, individual, see specific muscle
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Muscles, listed by group, v, 217

Muscles/Actions summary tables, 204-
209

Muscular system, 19-21

Musculotendinous cuff, see Rotator cuff

Mylohyoid, 129-134
Myofascia, 19, 26, 27
Myofascial chains, 27
Myofilaments, 33
Myotome, 25, 34

N

Nasalis, 128

Nerve plexus, see Plexus

Nerve Root, 23
spinal, 22, 23,210
dorsal ramus, 23
primary rami, 23
ventral ramus, 23

Nerves, individual
Ansa cervicalis, 132, 210
Axillary N, 88, 211
Cervical N. ventral rami, 140, 210
Cervical N. dorsal rami, 140, 210
Deep fibular N., 196, 211
Dorsal scapular N., 80, 140, 211
Facial N., 128, 132, 210
Femoral N., 24, 172, 176, 180, 184,

188, 211
Fibular N., 196
Hypoglossal N., 132,210
Iliohypogastric N., 156, 211
Ilioinguinal N., 156, 211
Inferior gluteal N., 172, 211
Intercostal N., 156, 211
Lateral pectoral N., 88, 211
Lateral plantar N., 198, 211
Long thoracic N., 80, 211
Lower subscapular N., 88, 211
Medial pectoral N., 80, 88, 211
Medial plantar N., 198, 211
Median N., 92, 96, 100, 104, 112,
114,211

Musculocutaneous N., 88,92, 96, 211

Nerve to levator ani (S4), 158
Obturator N., 172, 180, 211

Index

Peroneal N., see Fibular N.
Phrenic N., 156, 210
Pudendal N, 158
Radial N., 92, 96, 104, 112, 211
Saphenous N., 184
Sciatic N., 180, 184, 188, 211
Spinal accessory N., 80, 140, 210
Spinal N., dorsal primary divisions,
148
Subclavian N., 80, 211
Suboccipital N., 140, 210
Subscapular N., 88, 211
Superficial fibular N., 196, 211
Superior gluteal N., 172, 180, 211
Suprascapular N., 88, 211
Thoracic N., ventral rami, 156, 211
Thoracodorsal N., 88, 211
Tibial N., 188, 196, 211
Trigeminal N., 132, 210
Ulnar N., 92, 100, 104, 112, 114, 211
Upper subscapular N., 211
Nervous system, 22-25
cranial nerves, 22, 24
innervation, 25
motor units, 25
muscle innervation summary, 210-
211
names of major nerves, 24
overall organization, 22
plexuses, 24
primary rami, 23
spinal nerve root, 23
spinal nerve segments, 22
Neurofascia, 26
Neutralizer, 31
Non-axial movements, 10
Non-planar movements, 10
Nuchal ligament, 76, 123
Nucleus pulposus, 125

O

Oblique capitis inferior, 138—141
Oblique capitis superior, 137-141
Obturator externus, 167-174
Obturator internus, 158-159, 167-174
Occipitofrontalis, 127-134, 206
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Omohyoid, 129-134

Open chain movement, 29, 34

Opponens digiti minimi, 114-115

Opponens pollicis, 107-115, 205

Opposite side rotation, 121

Orbicularis oculi, 128

Orbicularis oris, 128

Origin, Insertion, Action (tables), 78, 86,
94,102, 110, 114, 130, 138, 146,
154, 158, 170, 178, 186, 194, 198

P

Palmar Aponeurosis, 115
Palmar interossei, 108, 114
Palmaris longus, 99—-106, 115, 205
Palpation, 68
Paraspinal muscles, 143
Passive insufficiency, 33, 92, 100, 184
Passive ROM, 32
Patellar tendon, see Ligaments, patellar
Pectineus, 163, 175-182, 208
Pectoralis major, 71, 83-90, 152, 204
Pectoralis minor, 75-82, 152, 204, 207
Pelvic brim, 158
Pelvic diaphragm, 158-159
Pelvic floor muscles, 158-159
Pelvic tilt, 47
Perineal body, 158-159
Perineal membrane, 159
Perineum, 158-159
Peripheral nervous system, 22
Peroneus muscles, see Fibularis
Pes anserinus, 48, 176-177, 184
PIP, 99, 191
Piriformis, 158-159, 163, 167-174, 208
Plane, 5-8
cardinal, 5
sagittal, 5-8
median, 5
midsagittal, 5
transverse, 5-8
frontal (coronal), 5-8
Plane/axis pairs, 10
Plantar aponeurosis, 199
Plantar interossei, 198
Plantaris, 163, 191-197, 200, 209
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Platysma, 26, 127134, 206
Plexus, 24, 172,210-211
brachial 24, 210-211
cervical 24, 210
lumbar 24, 148, 172,210-211
lumbosacral 24
sacral 24, 172, 210-211
Pollux, 42, 107
Popliteus, 183-190, 209
Positional terms, 3
Posterior tilt (of pelvis), 47
Posterior scalene, 138, 140
Prevertebral muscles, 136
Primary curve of spine, 44, 118, 130
Prime mover, 31, 62
Procerus, 128
Pronator quadratus, 91-98, 205
Pronator teres, 91-98, 205
Proprioception, 25, 27
Psoas major, 153, 163, 167-174, 208
Psoas minor, 169
Pterygoid plates, 43, 122
Pterygoid, Lateral, 122, 127-134, 206
Pterygoid, Medial, 127-134, 206
Pubic symphysis, 47
Pubococcygeus, 158-159
Puborectalis, 158-159

Q

Quadratus femoris, 167-174

Quadratus lumborum, 143-150, 152—153,
207

Quadratus plantae, 198

Quadriceps, 177, 183-190

R
Range of motion (ROM), 18, 28, 32-34
Reciprocal inhibition, 21
Recruitment

motor units, 25

muscles, 152
Rectus abdominis, 151-157, 207
Rectus capitis anterior, 136-137
Rectus capitis lateralis, 136-137
Rectus capitis posterior major, 137-141
Rectus capitis posterior minor, 137-141
Rectus femoris, 163, 183—-190, 208-209

Rectus sheath, 153

Regions of the body, 4

Respiration, 152

Retinaculum, 100, 115

Reversed O/I action, 29, 80, 135, 138—
140, 148, 172, 204, 206-209

Rhomboid major & minor, 75-82

Ribs, true/false/floating, 46

Risorius, 128

Roles muscles play, 31

ROM, see Range of motion

Rotator cuff muscles, 84, 86

Rotatores, 143—-150, 206207

S

Sacral plexus, 24, 172,210-211

Sacrotuberous ligament, 126, 158, 169

Sagittal axis, 9

Sagittal plane, 5

Same side rotation, 121

Sartorius, 163, 175-182, 208-209

Scalenes, 135-142, 152, 206-207

Scapulahumeral rhythm, 83

Secondary curve of spine, 44, 118, 130

Semimembranosus, 163, 183-190, 208—
209

Semispinalis capitis, 135-142, 206

Semispinalis, 143—150, 206207

Semitendinosus, 163, 183—-190, 208-209

Sensory nerves, 22, 25,

Serratus anterior, 71, 75-82, 154, 204

Serratus posterior inferior, 151-157

Serratus posterior superior, 151-157

Shoulder complex, 72, 83

Shoulder girdle, 40, 75

SITS, see Rotator cuff muscles

Skeletal system, 11

Skull, sutures of, 43

Soleus, 163, 191-197, 209

Sphincter urethrae, 158-159

Sphincter urethrovaginalis, 158-159

Spinal canal, 23, 119, 123-124

Spinal cord, 22-23, 119

Spinalis, 143-150, 206207

Spine, curves of, 118, 130

Splenius capitis, 135-142, 206
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Splenius cervicis, 135-142, 206
Stabilizer, 31, 66, 172, 196
Sternocleidomastoid, 135-142, 152, 206
Sternohyoid, 129-134
Sternothyroid, 129-134
Stylohyoid, 129-134
Subclavius, 75-82, 204, 207
Suboccipital group, 135-142
Subscapularis, 72, 83-90, 204
Superficial fascia, 26
Superficial transverse perineal m., 158-
159
Supinator, 31, 91-98, 205
Suprahyoids group, 127-134, 206
Supraspinatus, 83-90, 204
Sutures, cranial, 43
Synarthrotic joint (fibrous), 14, 50-51
Synergist, 31, 62, 66, 203
Synergists & Antagonists tables
Scapula/Clavicle, 80
Shoulder Joint, 88
Elbow and Forearm, 96
Wrist, Hand, and Fingers, 104
Thumb, 112
Face and Jaw, 132
Neck and Head, 140
Spine, 148
Thorax, Abdomen, Breathing, 156
Hip Joint (Part 1), 172
Hip Joint (Part 2), 180
Knee (& Hip Joint, Part 3), 188
Ankle, Foot, and Toes 196
Synovial joints, 14-17, 50-51, 119
Synovial joints - structure, 14

Synovial membrane, 14, 72
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Synovial sheath, 21, 92, 101

Tectorial membrane, 123
Temporalis, 127-134, 206
Tendinous arch of levator ani, 158-159
Tendons of,
anatomical snuffbox, 108
anatomical stirrup, 192
dorsum of foot, 192, 201
finger extensors, 100-101, 115
finger flexors, 100-101, 115
lateral malleolus, 192-193, 201
medial malleolus, 192-193, 199, 201
pes anserinus, 176-177
plantar foot, 193, 201
thumb movers, 100, 109
wrist extensors, 100-101
wrist flexors, 101, 115
Tensegrity, 27
Tensor fascia latae, 163, 175-182, 208—
209
Teres major, 71, 83-90, 204
Teres minor, 71, 83-90, 204
Thenar eminence muscles, 100, 108,
114-115
Thoracolumbar aponeurosis (TLA), 84
Thoracolumbar fascia, 84-85, 144, 153
Thyrohyoid, 129-134
Tibial plateau, 98, 165
Tibialis anterior, 163, 191-197, 209
Tibialis posterior, 191-197, 209
Transverse abdominis, 151-157, 207
Transverse arch of foot, 166

Transverse plane, 5

Index

Transversospinal group, 143-150

Transversus thoracis, 151-157

Trapezius, 71, 75-82, 204

Trapezius, upper (as a neck mover), 135-
142,206

Triaxial joint, 15, 18

Triceps brachii, 71, 91-98, 204-205

U

Ulnar tunnel, 100

Uniaxial joint, 15, 18
Unilateral action, 121

Upper cervical complex, 123

Urogenital diaphragm, 158159

\%

Valgus angulation, 34

Valgus force, 34, 52, 73-74, 165-166

Varus angulation, 34

Varus force, 34, 52, 73-74, 165-166

Vastus intermedius, 183-190, 209

Vastus lateralis, 163, 183-190, 209

Vastus medialis, 163, 183-190, 209

Vastus medialis oblique (VMO), 186,
188

Vertebral canal, see Spinal canal

Vertical axis, 9

Visceral fascia, 26

VMO, 186, 188

Z

Zygomaticus major, 128
Zygomaticus minor, 128

Zygopophyseal joint, 50, 119, 135
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----- Upper Extremity -----
(Chapter 4)

Group 1 - Scapula / Clavicle
Trapezius p.7
Levator scapula
Rhomboid major & minor
Serratus anterior
Pectoralis minor
Subclavius

Group 2 — Shoulder Joint
Deltoid

Supraspinatus

Infraspinatus

Teres minor

Subscapularis

Pectoralis major
Coracobrachialis

Latissimus dorsi

Teres major

Group 3 - Elbow, Forearm
Biceps brachii

Muscles — List by Group

Muscles are placed in groups based on the bones and joints they move as they contract.

5-82

Brachialis &

Brachioradialis N

Pronator teres
Pronator quadratus
Triceps brachii
Anconeus
Supinator

Group 4 — Wrist, Han¢ G
Flexor carpi radialis ‘
Palmaris longus

Flexor carpi ulnaris

Flexor digitorum superfici
Flexor digitorum profun
Extensor carpi radialic 3
Extensor carpi radia’ vis
Extensor carpi ulp

Extensor digitor

Extensor indic

Group 5 - Thumb
Flexor pollicis longus
Flexor pollicis brevis
Opponens pollicis
Adductor pollicis
Abductor pollicis brevis
Abductor pollicis longus
Extensor pollicis longus
Extensor pollicis brevis

Bonus Group
Intrinsic muscles of the hand

Mastering Muscles & Movement
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p. 107-113

p. 114-115

----- Axial Body -----

(Chapter 5)
Group 6 — Face, Jaw
Masseler . p. 127-134
I'emporalis rﬁ'ﬁ)

Lateral pterygoid

Medial pterygoid

Occipitofrontalis

Platysma

Suprahyoids Group
Geniohyoid, Mylohyoid,
Stylohyoid, Digastric

Intrahyoids Group
Sternohyoid, Sternothyroid,
Omohyoid, Thyrohyoid

Muscles of facial express

T

Group 7 -Neck, ¥
Sternocleidomasto’
Scalenes group
Longu itis
Sut ~tal
ce ssterior major
AS posterlor minor
(e Ltis superior
b’ ipitis inferior
P’ capitis
c .S cervicis
spinalis capitis
vator scapula®
_rapezius, upper fibers*
*(reVisited for reversed O/I actions)

p. 135-142

gus colli

p. 143-150

i

Group 8 — Spine
Spinalis
Longissimus
[liocostalis
Semispinalis
Multifidus

Rotatores

Quadratus lumborum
Interspinales & Intertransversarii

Group 9 — Thorax, Abdomen,
Breathing
Rectus abdominis
External oblique
Internal oblique
Transverse abdominis
Diaphragm
External intercostals
Intemnal intercostals
Serratus posterior superior
Serratus posterior inferior
Levator costae
Transversus Thoracis

p. 161-157

Bonus Group p. 158-159°
Muscles of the pelvic floor and perineum

----- Lower Extremity -----
(Chapter 6)

Group 10 - Hip Joint (Part 1)

Gluteus maximus

Gluteus medius

Gluteus minimus

Piriformis (1% lateral rotator)

The other 5 lateral rotators
Gemellus superior
Obturator internus
Gemellus inferior
Obturator externus
Quadratus femoris

Iliopsoas
(lliacus & Psoas major)

p. 167-174
(D

Group 11 - Hip Joint (Part 2)
Sartorius p. 175-182
Tensor fascia latae f
Pectineus
Adductor brevis
Adductor longus
Adductor magnus
Gracilis

Group 12 — Knee (& Hip Joint, Part 3)
p. 183-190

&

Rectus femoris
Vastus lateralis
Vastus intermedius
Vastus medialis
Biceps femoris
Semitendinosus
Semimembranosus
Popliteus

Group 13 — Ankle, Foot, Toes
Gastrocnemius

Plantaris

Soleus

Tibialis posterior

Flexor digitorum longus
Flexor hallucis longus
Fibularis longus (peroneus)
Fibularis brevis (peroneus)
Tibialis anterior

Extensor digitorum longus
Extensor hallucis longus

p. 191-197

Bonus Group
Intrinsic muscles of the foot

p. 198-199
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Muscles — Alphabetical Index

Abductor digiti minimi of the foot....... 198
Abductor digiti minimi of the hand .....114
Abductor hallucis
Abductor pollicis brevis
Abductor pollicis longus
Adductor brevis
Adductor hallucis....
Adductor longus
Adductor magnus...
Adductor pollicis
ANCONEUS.....eeiriiiiieiite e

Biceps brachii
Biceps femoris ..
Brachialis
Brachioradialis
Buccinator
BulboSpONgIOSiS.......cvverienieniienienienne 158

Coccygeus
Compressor urethrae
Coracobrachialis.......cccceeveeieenieeneeneanne 86

Deep transverse perineal ........c.ccceu... 158
Deltoid
Depressor anguli oris..
Depressor labii inferioris
Diaphragm
Digastric
Dorsal interossei of the foot
Dorsal interossei of the hand .............. 114

Erector spinae group (ESG)
Extensor carpi radialis brevis..
Extensor carpi radialis longus.
Extensor carpi ulnaris........... ...102
Extensor digiti minimi....... ...105
Extensor digitorum (fingers)...
Extensor digitorum brevis (toes)
Extensor digitorum longus (toes) ..
Extensor hallucis brevis........... ...198
Extensor hallucis longus
Extensor indicis .............
Extensor pollicis brevis ..
Extensor pollicis longus ....
External abdominal oblique
External anal sphincter.....

External intercostals...
External urethral sphincter

Fibularis brevis (peroneus brevis) ........... 194
Fibularis longus (peroneus longus) ......... 194
Fibularis tertius (peroneus tertius) ......... 197

Flexor carpi radialis ....
Flexor carpi ulnaris
Flexor digiti minimi of the foot............ 198
Flexor digiti minimi of the hand .......... 114
Flexor digitorum brevis
Flexor digitorum longus
Flexor digitorum profundus
Flexor digitorum superficialis ....
Flexor hallucis brevis
Flexor hallucis longus
Flexor pollicis brevis
Flexor pollicis longus

Gastrocnemius
Gemellus inferior & superior
Geniohyoid.......ccocveeeiiiniieiceccece,

242

(¢ Main TOC |

Gluteus maximus
Gluteus medius..
Gluteus minimus

Gracilis....coeeeveeeveeieeeiiennns

Hamstrings.....coocveevieeiiieeniieeneeeeee 186
Hypothenar eminence muscles ........... 114
lliacus....... ..170
Iliococcygeus ..158
Iliocostalis ..146
lliopsoas...... ..170
Infrahyoids group . 130

Infraspinatus............
Intercostals, external ..
Intercostals, internal

Internal abdominal oblique ................. 154
Internal intercostals........cccceveeviienienns 154
Interspinales

Intertransversarii
Ischiocavernosus

Latissimus dorsi
Levator anguli oris
Levator ani
Levator costae. ............
Levator labii superioris
Levator labii superioris alaeque nasi....128
Levator scapula
Levator scapula (as a neck mover) ....
Longissimus
Longus capitis
Longus colli
Lumbricals of the foot.
Lumbricals of the hand ..

MasSeter.....cccceveieiiieeiieeeeee e 130
Mentalis

Multifidus ...
Mylohyoid.......cccovveviiieeiiiecie e
NASAIS c.veeveeieerieiieseeseesee e 128
Oblique, abdominal ........cccceevveviiveennns 154
Oblique capitis inferior & superior ...... 138
Obturator externus.......coccevceervenieenenns 170

Obturator internus
Occipitofrontalis
Omohyoid
Opponens digiti minimi .
Opponens pollicis
Orbicularis oculi
Orbicularis Oris.......cceevervvervienienieeiene

Palmar interossei........coeevveerueenieeniennne 114
Palmaris longus
Pectineus
Pectoralis major
Pectoralis minor .
Peroneus (see Fibularis)........ccccccevunne. 194
Piriformis ....ooveveesiesieeieeieseesee e

Plantar interossei
Plantaris
Platysma
Popliteus
Procerus
Pronator quadratus
Pronator teres
Psoas major .
PS0as MINOr ......ccevviieiiiiiiieeiee e

Pterygoid, lateral
Pterygoid, medial
Pubococcygeus ..
Puborectalis .......cccceeeveeviieiiiiiiiniiiiis 158

Quadratus femoris
Quadratus lumborum
Quadratus plantae
Quadriceps

Rectus abdominis......
Rectus capitis anterior .
Rectus capitis lateralis..... ... 136
Rectus capitis posterior major ..
Rectus capitis posterior minor .. .
Rectus femoris .......ceoeevveerieeneenieenieens
Rhomboid major & minor ..
Risorius
Rotatores .....cccccvvveeiiiiiiiceiiiiieeeee

SArtOriUS....eee e 178
Scalenes group (ant., mid., post.)........ 138
Semimembranosus
Semispinalis
Semispinalis capitis
Semitendinosus
Serratus anterior
Serratus posterior superior....
Serratus posterior inferior
Soleus
Spinalis
Sphincter urethrae.
Sphincter urethrovaginalis.
Splenius capitis ...............
Splenius cervicis ..
Sternocleidomastoid.
Sternohyoid ........
Sternothyroid..
Stylohyoid ....
Subclavius...........
Suboccipital group (4)..
Subscapularis
Superficial transverse perineal..

Supinator ............ .94
Suprahyoids group (4).. .130
SUPraspinatus ......cooveeveeeririiieeeeeniiieeens 86
Temporalis

Tensor fascia latae
Teres major
Teres minor

Thyrohyoid
Tibialis anterior
Tibialis posterior ....

Transverse abdominis........cccceeevereennne 154
Transversospinal group (TSG) ............. 146
Transversus thoracis

Trapezius

Trapezius, upper (as a neck mover)........ 138

Triceps brachii.....ccccoeveevienceenieniineenen, 94

Vastus intermedius
Vastus lateralis
Vastus medialis .......cccceevvveeniieiniiennnns

Zygomaticus major
Zygomaticus minor
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