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Lab Section

Knee, Ankle, and Extrinsic Foot Muscles

Purpose:
To learn the actions, proximal attachments, and distal attachments of the muscles that act on the tibia, fibula, tarsals, and metatarsals at the tibiofemoral (knee), talocrural (ankle), and subtalar articulations.

Equipment:
Textbook, Flash Anatomy Cards, or other resource for muscle actions & attachments


Handout – Study Hints for Learning Muscle Attachments and Actions (from web page)


Articulated skeleton (to be provided by instructor)


Disarticulated skeleton (to be provided by instructor)

Background Information: 

The knee (or tibiofemoral) joint is the articulation formed between the condyles of the femur and the condyles of the tibia. It is classified as a biaxial joint, allowing movement in two planes: flexion, extension, and slight hyperextension in the sagittal plane; and medial rotation, lateral rotation in the transverse plane. Medial and lateral rotation cannot occur when the knee is in full extension, but does occur when the knee is flexed, with greater ranges of motion for medial and lateral rotation occurring with greater knee flexion. Muscles on the front will typically cause extension, while muscles on the back will typically cause flexion. Muscles that pass on the lateral aspect of the knee joint will typically cause medial rotation while muscles on the medial aspect of the knee joint will typically cause medial rotation. As you study the attachment sites for the knee muscles, remember that a muscle that causes knee joint movements must cross the knee joint. Therefore, proximal attachments (origins) must be on the femur or above, and distal attachments (insertions) must be on the tibia, fibula, or in the foot. Many of the muscles that cross the knee joint are two-joint muscles that also cross either the hip or the ankle joint. Two other articulations – the patellofemoral joint and the tibiofibular joint – are located near the tibiofemoral joint, but are not directly involved in the motions of the tibiofemoral joint. 
The ankle (or talocrural) joint is the articulation formed between the tibia/fibula and the talus. It is classified as a uniaxial joint, allowing movement in the sagittal plane only: dorsiflexion and plantar flexion. Inversion and eversion of the foot in the frontal plane does not occur at the ankle joint, but occurs primarily at the subtalar joint – the articulation between the talus and the calcaneus. Several other intertarsal joints are involved in inversion and eversion as well. Muscles on the front of the ankle will typically cause dorsiflexion, while muscles on the back of the ankle will typically cause plantar flexion. Muscles that pass on the lateral aspect of the ankle joint will typically cause eversion of the subtalar joint while muscles that pass on the medial aspect of the ankle joint will typically cause inversion of the subtalar joint. As you study the attachment sites for the ankle muscles, remember that a muscle that causes ankle and subtalar joint movements must cross these joints. Therefore, proximal attachments (origins) must be on the tibia, fibula, or above, and distal attachments (insertions) must be on the tarsals, metatarsals, or phalanges.
Procedures to be completed prior to lab:


1. Review the bony markings listed below for the femur, patella, tibia, fibula, tarsals, metatarsals, and phalanges. (Resource: ZOOL 120 Lab Manual, or Flash Anatomy Cards – Bones)

	Tibia
	Patella

	Intercondylar eminence
	Apex

	Fibular notch
	Base

	Lateral condyle
	

	Medial condyle
	Femur

	Medial malleolus
	Adductor tubercle

	Tibial tubercle
	Fovea

	
	Gluteal tuberosity

	Metatarsals 1-5
	Greater trochanter

	
	Head

	Phalanges
	Intercondylar fossa

	Proximal phalanx
	Intertrochanteric crest

	Middle phalanx
	Intertrochanteric line

	Distal phalanx
	Lateral condyle

	
	Lateral epicondyle

	Tarsals
	Lateral supracondylar line

	Calcaneus
	Lesser trochanter

	Navicular
	Linea aspera

	Talus
	Medial condyle

	Cuboid
	Medial epicondyle

	1st cuneiform (medial)
	Medial supracondylar line

	2nd cuneiform (intermediate)
	Neck

	3rd cuneiform (lateral)
	Patellar surface

	
	Quadrate tubercle

	Fibula
	Trochanteric fossa

	Head
	

	Shaft
	

	Styloid process/Apex
	

	Lateral malleolus
	


2. Review the joint actions of the knee, ankle, and subtalar joints. (Text: Ch. 8)

3. Use the Handout – Study Hints for Learning Muscle Attachments and Actions – and your textbook or other resource to review diagrams, actions, and attachments of the muscles listed below. 

Knee (Text: Ch. 8, Appendix D)


Rectus femoris
Gracilis
Semitendinosus


Vastus medialis
Sartorius
Semimembranosus


Vastus intermedius
Popliteus
Biceps femoris


Vastus lateralis
Gastrocnemius
Plantaris


Ankle & Subtalar (Extrinsics only) (Text: Ch. 8, Appendix D)


Tibialis anterior
Peroneus brevis
Plantaris


Extensor hallucis longus
Peroneus longus
Flexor digitorum longus


Extensor digitorum longus
Gastrocnemius
Flexor hallucis longus


Peroneus tertius
Soleus
Tibialis posterior

Procedures to be completed during the lab session:

1.
Use the bones, muscle models, and muscle diagrams to help you study these muscles and their attachments and actions. Strive to understand why each muscle has the action(s) that it has by applying concepts previously learned (torque and lines of pull).

2.
Attempt to locate and palpate the superficial muscles on your lab partner.  This will aid you in learning the location and actions of each of these muscles.

Study Questions

1. When can rotation of the knee occur?

2. Discuss the action of the popliteus muscle in a free limb vs. a limb bearing weight.

Summary of Muscle Actions:
Knee


Flexion
Extension
Medial rotation

Biceps femoris

Rectus femoris

Semimembranosus


Semimembranosus

Vastus medialis

Semitendinosus


Semitendinosus

Vastus intermedius

Popliteus


Sartorius

Vastus lateralis

Sartorius


Gracilis



Gracilis


Gastrocnemius


Plantaris






Lateral rotation


Biceps femoris

Ankle


Dorsiflexion
Plantar flexion



Tibialis anterior

Gastrocnemius


Peroneus tertius

Soleus


Extensor digitorum longus

Peroneus longus


Extensor hallucis longus

Tibialis posterior




Peroneus brevis




Flexor digitorum longus




Flexor hallucis longus




Plantaris

Subtalar


Inversion
Eversion



Tibialis anterior

Peroneus longus


Tibialis posterior

Peroneus brevis


Flexor digitorum longus

Peroneus tertius


Flexor hallucis longus

Extensor digitorum longus


Extensor hallucis longus


Gastrocnemius


Soleus


Plantaris

