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Group 10 — Hip Joint (Part 1)

Gluteus maximus p. 167-174

Gluteus medius

Gluteus minimus

Piriformis (1st lateral rotator)

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

Iliopsoas
(Iliacus & Psoas major)

Group 11 - Hip Joint (Part 2)

Sartorius p. 175-182
Tensor fascia latae &
Pectineus
Adductor brevis
Adductor longus
Adductor magnus
Gracilis
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Group 12 — Knee (& Hip Joint, Part 3)

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

Bonus Group

Intrinsic Muscles
of the Foot
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Introduction

The lower extremity is the lower-body portion of ] ]
the appendicular skeleton (see page 37), and Group 10: Movement of the hip — part 1, which

includes the hip bone, thigh, leg, and foot. The are the “shorter” r.nu.sc.les that move
sacroiliac joints, where the hip bones articulate with the femur at the hip joint

the sacrum, are the joints connecting the lower Group 11: Movement of the hip — part 2, which

extremities to the trunk. are the “longer” muscles that move
the femur at the hip joint

This chapter describes the muscles that move the Group 12: Movement of the knee (which

various joints within the lower extremity. The includes multiple-joint muscles that

muscles are separated into four functional groups, also move the femur at the hip)

with some overlap of function between groups for

. Group 13: Movement of the ankle, foot, and
muscles that cross multiple joints:

toes

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

Joints
(see pages 164-166)

Bones
(see pages 47-49)

Sacroiliac Joint

Hip Joint
(Coxal Joint)
1. llium
Coxal (hip) bone 4 2. Ischium
3. Pubis
Femur
Patellofemoral Joint
Patella
Tibiofemoral Joint (Knee)
Tibiofibular Joint Tibia
Fibula
Talocrural Joint (Ankle) ‘ ‘ Eglllcjgneus
. J Tarsal Bones Navicular
Subtalar Joint Cuboid
T tat | Joints (5) ‘ \ A 3 Cuneiforms
arsometatarsal Joints g E
= 4
4= = ‘\S Metatarsal Bones
Metatarsophalangeal Joints (5) l;"l .ﬂ‘?\\
Phalanges
Proximal Interphalangeal Joints (4) 5 A,/’i a\\.*‘i / &
:"'fi] B ‘n\\“‘
Distal Interphalangeal Joints (5) £ vt X\
J ? 1 v
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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)

lliopsoas {Illacus

Piriformis

Gluteus medius
Gluteus maximus

Psoas major

(+ 5 others, not visible here)

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 io joi -
mazguc;r (& hip joint, part 3) Gracilis

Rectus femoris

Gracilis Vastus lateralis
lliotibial
tract

Biceps femoris

Plantaris

Vastus medialis

Semitendinosus
Semimembranosus

(+ 2 others, not visible here)

Tensor fascia latae

Sartorius

(+ 2 others, not visible here)

Superficial muscles from
Muscle Group 13:
Move the ankle, foot, toes

Gastrocnemius

Posterior View Soleus

Bottom of foot
(in plantar flexion)

Mastering Muscles & Movement

Gastrocnemius

Fibularis longus
Tibialis anterior
Extensor digitorum longus
Extensor hallucis 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

llio-femoral flum i

Ligament

Hip bone

(coxal bone)

Hip joint*~
F Ischio-
e Acetabulum femoral
(socket of joint) Ligament Pubo-

*(also called femoral
Coxal joint or Obturator foramen Ligament
Acetabulofemoral . i
joint) Anterior View
Note spiral

arrangement goes
slack with flexion and
taut with extension.

Right Hip \ Lateral View

/ llio-femoral
/ Ligament

Greater
trochanter

Obturator
foramen

Ishcial

tuberosity \

) Ischio- &
; ; 3 femoral 2
Zona Orbicularis E / Ligament \ & femoral
il P Ligament
Lesser trochanter
Posterior View Anterior View
Hip Joint
) . Ligament Function
lliofemoral ligament
Ischiofemoral ligament ) Acetabular lliofemoral Limits extension and lateral
g llium labrum Lig. rotation.
Head of femur Lunate surface
Neck of femur of acetabulum Ischiofemoral Limits extension and medial
= : Lig. rotation.
S! . Transverse
! /. acetabular
ligament Pubofemoral Limits extension and abduction.
Lig.
Woraps around neck of femur
Cut edges Obturator Zona ¢ - ’
of ligaments membrane Orbicularis resists pulling head of femur
and capsule away from socket.
Ligament of head of femur Ligament of !‘OOSEIV connects head of.femur
(ligamentum teres, cut) head of femur | into the acetabulum, carries
¢ blood vessel.
O = articular cartilage
Transverse Completes the acetabular labrum
Lateral View acetabular Lig. | 'ing, and creates a foramen for
vessels to enter the joint.
(Femur removed to expose acetabulum)
164 Chapter 6 — Muscles That Move the Lower Extremity Mastering Muscles & Movement

© 2021 Bodylight Books — www.studymuscles.com


Dave
Typewritten Text
© 2021 Bodylight Books –  www.studymuscles.com

Dave
Typewritten Text

Dave
Typewritten Text

Dave
Typewritten Text

Dave
Typewritten Text

Dave
Typewritten Text

Dave
Typewritten Text

Dave
Typewritten Text

Dave
Typewritten Text

Dave
Typewritten Text

Dave
Typewritten Text

Dave
Typewritten Text

Dave
Typewritten Text

Dave
Typewritten Text

Dave
Typewritten Text

Dave
Typewritten Text

Dave
Typewritten Text

Dave
Typewritten Text

Dave
Typewritten Text

Dave
Typewritten Text

Dave
Typewritten Text

Dave
Typewritten Text

Dave
Typewritten Text

Dave
Typewritten Text

Dave
Typewritten Text

Dave
Typewritten Text

Dave
Typewritten Text


Knee - Joints and Ligaments

Right Knee

Patellar surface
Femur

Lateral condyle

Medial condyle /

O = articular cartilage

Femur

Lateral
condyle

Posterior Postgrior
Cruciate menisco-
Ligament femoral Lig.
meniscus_ | I.(_:ruciatet Q. — Ligament
Tibial _ | lgamen X = N
plateau | ‘] L |
Medial Ly atera
/'K meniscus \ meniscus
Lateral < \. /
Collateral || ”/ Medial /\ /
Ligament Collateral ( AN
Ligament \ \} |
Anterior ) . [ ?m
ligament of Patellar Ligament © = N
fibular head Ny = 2 Tibia Fibula
(proximal W Patella Ti e
tibiofibular .
joint) Quadriceps tendon

(cut and pulled down)

Anterior View
(Knee in flexion)

Interosseus

Posterior View membrane

(Knee in extension)

(see page 48)

Patellofemoral joint Quadriceps /' (Kneein
< tendon extension)

y Eermnr Patella \,\( Medial Knee: Tibiofemoral Joint & Patellofemoral Joint
{ ///b I_f’atellart Condyle Ligament Function

{ Tibio- igamen Meniscus
f T femoral | Medial (Tibial) Medial stabilizer, resists valgus
l joint o | Medial Collateral Lig. forces. Taut when knee is in full
\t (tibial ,.\ s [/ Collateral (MCL) extension.
\ [ (Knee in tuberosity) | "“ | Lligament

| flexion) & / ; Lateral (Fibular) | Lateral stabilizer, resists varus

Medial Views

Patellar

Posterior X Anterior
Cruciate Ligament Cruciate
Ligament Ligament

Lateral
meniscus

Medial
meniscus

Medial
Collateral Fibula Lateral
Ligament Collateral
Ligament

Tibia (viewed from above)

Collateral Lig. forces. Taut when knee is in full
(LCL) extension.
Anterior Prevents anterior displacement of
Cruciate Lig. tibia on femur.* Resists hyper-
(ACL) extension and medial rotation. Most
frequently injured knee ligament.
Posterior Prevents posterior displacement
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.

*Note: Anterior displacement of the tibia on the femur is
equivalent to posterior displacement of the femur on the tibia.

Connects patella to tibia,
completing the pulley structure
to extend the knee

Patellar Lig.

Mastering Muscles & Movement
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Ankle and Foot - Joints and Ligaments

Right Foot

L Deltoid
S&=A Ligament
—_——
(see page 49) \ Anterior

tibiotalar part

Tibia

Tibionavicular
part

Medial View L
—_— Tibiocalcaneal X
part - N\
Navicular Talus Posterior
Medial Cuneiform tibiotalar part --.... Al

15t Meta-

tarsal bone Talus

Sustentaculum

Calcaneus | tali of calcaneus

—

Calcaneus

Long plantar

ligament Spring Ligament

(Plantar calcaneo-
navicular lig.)

Short plantar
ligament

Navicular
Sustentaculum
tali of calcaneus

Talus

Calcaneus

5t Meta-
tarsal bone Plantar View
Distal
DIP joint —»
. »
Middle gCJD
PIP joint —» |AN) o
v I
a
Proximal

Collateral ligament

A | —— Metatarso-
S

Plantar ligament — o
phalangeal joint

(plate)

capsule
Metatarsal Pflant_ar
. . b ascia
Medial View one

[\C\ } Medial
ANl 3 longitudinal
P e arch
/ /\55 Lateral
; 7V longitudinal
Y arch
/ Transverse
/ arch

(Plantar view)

Arches of the Foot

166 Chapter 6 — Muscles That Move the Lower Extremity

Lateral
Collateral
Ligaments

Anterior
talofibular
ligament

Posterior
talofibular
. ligament

Calcaneo-
fibular

Posterior View

O = articular cartilage

Tibiofibular
Ligaments

Posterior TF ligament *

Anterior TF ligament

Intertarsal &
metatarsal
ligaments

L

ong plantar ligament

Lateral View

Ankle: Talocrural Joint & Subtalar Joint

Ligament Function
Tibiofibular Stabilize the distal tibiofibular joint
Ligs. (a fibrous synarthrotic joint)
Deltoid Li Medial stabilizer, limits eversion,
eltoid Lig. resists valgus forces on the ankle
® Anterior tibiotalar e Tibiocalcaneal
Has 4 parts - . s
e Tibionavicular ® Posterior tibiotalar
Anterior Lateral stabilizer, limits inversion and
Talofibular plantarflexion, resists varus forces
Lig. (ATFL) (most frequently injured ligament)
$o|st$[)|olr Lateral stabilizer, limits inversion and
Liago toufar dorsiflexion, resists varus stress
Calcaneo- Lateral stabilizer, limits inversion and
fibular Lig. dorsiflexion, resists varus stress

Foot: Tarsal

(

, Metatarsal and Phalangeal Joints
and arches of the foot)

Ligament

Function

Plantar Fascia

(Plantar
Aponeurosis)

Supports longitudinal arches of
foot

Long Supports longitudinal arches of
Plantar Lig. foot

Spring Lig. Supports medial longitudinal
(Plantar arch of foot. Forms a floor under
calcaneo- talonavicular joint, keeping talus

navicular Lig.)

from "falling down".

Calcaneocuboid
(Short Plantar)
Lig.

Supports longitudinal arches
deep within the foot,
especially the lateral arch

Metatarso-
phalangeal,
PIP, DIP Ligs.

Collateral ligs, Plantar ligs (plates)

(Similar to ligaments in
the hand — see page 74)

Mastering Muscles & Movement
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Movement of the Hip Joint (Part 1)

Muscle Group 10

Coxal bone
(Hip bone)

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 €4» 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)

Hip joint
(Coxal joint)
Anterior
View
Femur
. Opposite
Action PP .
Action

Flexion Extension

Abduction Adduction

Medial Rotation

(Internal Rotation)

Lateral Rotation
(External Rotation)

P

Medial Rotation

Lateral Rotation

Chapter 6 — Muscles That Move the Lower Extremity 167
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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) Femur (p. 48)
(Made up of 3 bones fused: Ilium, Ischium, Pubis) Head
Neck
Landmarks on the Ilium: Greater trochanter
Iliac Fossa Lesser trochanter
(anterior-medial surface of wing) Gluteal tuberosity

Iliac Crest
Posterior Superior Iliac Spine (PSIS)

Gluteal surface Sacrum (p. 45)
(posterior-lateral surface of wing) Muscles attach on both the posterior and
Anterior Gluteal Line anterior surfaces.
(a ridge on the gluteal surface,
between the origins of gluteus Lumbar vertebrae L1-L5, and thoracic T12 (p. 44)
medius and gluteus minimus) Anterior bodies and TVP’s — (for psoas major)
Acetabulum) (p. 164) Other Structures
All 3 hip bones (ilium, ischium, pubis)
intersect in the cavity of this socket Sacrotuberous Ligament (p. 126)
Inguinal Ligament (p. 126)
Obturator foramen Iliotibial Tract / Iliotibial Band (ITB) (p. 177)

Hole encircled by pubis and ischium

Notes

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

A f P * The Deep Six lateral hip rotators

: 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

Ny \ A
Piriformis 13 N &
o 5 (1*) ?\_ ‘i‘ X b“ .\ W N *
Inguinal ligament AN J Sacrotuberous f 6
| 9 9 SRAN i | ligament
\ \ Obturator Externus (5%) Gluteus Maximus v N E\
i\ | S ! liotibial tract
i\ ‘| | '
\ 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 *

6

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)

i)

I\

ii | Note-taking page ~ (palpation, how to lengthen/shorten, cautions, common uses, etc.) |
10

y 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 6. + 7. lliopsoas lliacus + Psoas Major
(Deep Lateral Rotator #1) (treated as one muscle)
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( pages 175-197 are not included in this excerpt )

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

Oblique 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)
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Foot - Intrinsic

Intrinsic Muscles of the Foot (Bonus Group)

Right Foot — Layers of the Plantar Aspect

Adductor - '\'
Hallucis s~

H ~ Tendon of Abduct
4 | exor ; flexor uctor
Plantar” | / .\ L Digiti / H;'g‘\'/?;s . digitorum Hallucis
Interossei { { ~ Minimi | | longus
J i i il Abductor
f | Quadratus [H// |i Digiti
| Plantae Minimi Flexor
Calcaneus Digitorum
_ Brevis
Layer #4 Layer #3 Layer #2 Layer #1
(Deepest) (Deep) (Intermediate) (Superficial)

Plantar Muscles
One Layer at a Time

[
»

\

Building the T‘ AR
( / \

Layer #4 Add

Add Add Add Plantar
Layer #3 Layer #2 Layer #1 Aponeurosis
Right Foot — Dorsal Aspect Calcaneus
\ Talus ]
/ e /
\ | Extensor Extensor
Digitorum Hallucis

Dorsal ( Brevis

Brevis
Interossei

Tendons of
extensor digitor
longus (cut)

Superficial
Layer
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