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Lab Section

Spine, Pelvic Girdle, and Hip Muscles

Purpose:
To learn the actions, proximal attachments, and distal attachments of the muscles that act on the skull, thorax, pelvic girdle, and femur at the intervertebral (spine) and hip 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: 

There are several differences between the trunk and head, and other segments that you have studied this semester. To learn the muscles that cause and control movement of the trunk and head, you must first understand these differences. Unlike other segments and joints that you have already studied, movements of the trunk and head are not a result of motion about a single joint. Instead, movement of the trunk and head as a whole is the summation of movements that occurs at a series of ~68 joints located in the spinal column. Individually, these joints are primarily nonaxial joints, which means that they do not allow rotation. At this time, we will not learn about these joints individually, but you should understand that most of the muscles of the trunk will span 3 to 30 of these joints in order to cause movement of portions of the trunk. Some of the trunk muscles will move only the cervical portion of the spine, while other will move thoracic and lumbar regions of the spine. When we consider the movements of all of these joints together, we classify the spine as a triaxial joint (or series of joints) that allows movement of the trunk in all 3 planes: flexion, extension, hyperextension in the sagittal plane; left and right lateral flexion in the frontal plane; and left and right rotation in the transverse plane. 


Another difference between the trunk and other segments in the body is that you only have one trunk segment, as compared to two forearms, two hands, two upper arms, etc. This difference is significant because while you have only one trunk, you still have two of each of the muscles listed for the trunk. In other words, just like you have two biceps brachii and two deltoids, you have two external obliques and two sternocleidomastoids. However, unlike the biceps brachii and deltoid in which the right side muscle works on the right side arm, both of the external obliques work on the same trunk. This fact leads us to the concept of bilateral and unilateral muscle contractions. When both sides of a muscle contract and pull on the trunk, we call this a bilateral contraction of the muscle. Bilateral contractions of these muscles result in pure sagittal plane motion of the trunk, provided both sides of the muscle contract with equal force. Muscles on the front of the trunk will cause flexion, while muscles on the back of the trunk will cause extension and hyperextension. When only one side of a muscle contracts, it is termed a unilateral contraction. Unilateral contractions of these muscles result in frontal and transverse plane motions of the trunk. Muscles on the right side will cause right lateral flexion, and muscles on the left side will cause left lateral flexion. Rotation cannot be as easily classified, as explained in next paragraph.

Finally, in regards to the trunk, I need to introduce the terms “same-side rotation” and “opposite-side rotation.” If we say that a trunk muscle is a “same-side rotator” of the trunk, we mean that the muscle on the right side causes the trunk to rotate to the right when it contracts unilaterally, and the muscle on the left side causes the trunk to rotate to the left when it contracts unilaterally. If we say that a trunk muscle is an “opposite-side rotator” of the trunk, we mean that the muscle on the right side causes the trunk to rotate to the left when it contracts unilaterally, and the muscle on the left side causes the trunk to rotate to the right when it contracts unilaterally. This may seem counterintuitive, but to understand this, you must simply evaluate the line of pull of the muscle. Let’s use the sternocleidomastoid as an example. This muscle attaches on the top of the sternum and on the mastoid process of the head. Find those landmarks on yourself and imagine a rope that connects those two points. The sternum will be the fixed bone, and the skull will be the moving bone. If you pull on the right mastoid process in the direction indicated by the muscle’s line of pull (or your rope), you can see that it will cause your head to rotate to your left. Therefore, the sternocleidomastoid is an “opposite-side rotator,” in other words the right side muscle causes you to rotate to your left. Try to use these concepts to help you understand the actions of the spine muscles as you learn them. Remember, it will not be acceptable to say that a trunk muscle is a right side or left side rotator, since one side will do one of these and the other side will do the opposite. You should learn the trunk muscles as same-side and opposite-side rotators as appropriate.


As you study the attachment sites for the trunk muscles, know that I will use the terms upper and lower attachments. Upper attachments will typically be the moving bone (insertion), and lower attachments will typically be the fixed bone (origin), although this may change depending on the muscle. Most attachments will be on the skull, vertebrae, ribs, sternum, clavicle, and pelvis, since these are the bones that move when the trunk moves.


The hip (or coxal) joint is the articulation formed between the head of the femur and the acetabulum of the pelvis. It is classified as a triaxial joint, allowing movement in all three planes: flexion, extension, hyperextension in the sagittal plane; abduction, adduction in the frontal plane; and medial rotation, lateral rotation, horizontal adduction, and horizontal abduction in the transverse plane. Because it does permit frontal and sagittal plane motions, it also permits circumduction. Muscles on the front will typically cause flexion, while muscles on the back will typically cause extension and hyperextension. Muscles on the lateral aspect of the hip and thigh will typically cause abduction while muscles on the medial aspect of the hip and thigh will typically cause adduction. Transverse plane motions must be understood by examining the line of pull of the muscle relative to the superior-inferior axis. As you study the attachment sites for the hip muscles, remember that a muscle that causes hip joint movements must cross the hip joint. Therefore, proximal attachments (origins) must be on the pelvis or above, and distal attachments (insertions) must be on the femur, tibia, or fibula. 
Procedures to be completed prior to lab:


1. Review the bony markings listed below for the ribs, vertebral column, pelvis, and femur. Also, review the bony markings listed for the clavicle, sternum, and scapula from the Shoulder Complex Muscles Laboratory. (Resource: ZOOL 120 Lab Manual, or Flash Anatomy Cards – Bones)

	Ribs
	Vertebral Column

	Angle
	Cervical vertebrae (7)

	Costal end
	Thoracic vertebrae (12)

	Costal cartilage
	Lumbar vertebrae (5)

	Head
	Atlas (C1)

	Neck
	Axis (C2)

	Tubercle
	Sacrum

	
	Coccyx

	Skull
	Auricular surface (Sacrum only)

	Foramen magnum

	Body

	Frontal bone
	Vertebral foramen

	Mastoid process
	Costal facet of transverse process (Thoracic only)

	Occipital bone
	Dens (Axis)

	Occipital condyle
	Inferior articular facet

	Parietal bone
	Inferior articular process

	Temporal bone
	Inferior costal demi-facet (Thoracic only)


	Zygomatic arch
	Lamina

	Zygomatic bone
	Pedicle


	
	Sacral promontory (Sacrum only)

	Tibia
	Spinous process

	Lateral condyle
	Superior articular facet

	Medial condyle
	Superior articular process

	Tibial tubercle
	Superior costal demi-facet (Thoracic only)

	
	Transverse foramen (Cervical only)

	Fibula
	Transverse process

	Head
	Vertebral arch

	Styloid process
	


	Femur
	Pelvis

	Adductor tubercle
	Acetabulum

	Gluteal tuberosity
	Anterior inferior iliac spine (AIIS)

	Greater trochanter
	Anterior superior iliac spine (ASIS)

	Head
	Auricular surface

	Intertrochanteric crest
	Body of ischium

	Intertrochanteric line
	Body of pubis

	Lateral epicondyle
	Greater sciatic notch

	Lateral supracondylar line
	Iliac crest

	Lesser trochanter
	Iliac fossa

	Linea aspera
	Ilium

	Medial epicondyle
	Ischial spine

	Medial supracondylar line
	Ischial tuberosity

	Neck
	Ischium

	Quadrate tubercle
	Lesser sciatic notch

	Trochanteric fossa
	Obturator foramen

	
	Posterior inferior iliac spine (PIIS)

	Patella
	Posterior superior iliac spine (PSIS)

	Apex
	Pubic crest

	Base
	Pubic symphysis

	
	Pubic tubercle

	
	Pubis


2. Review the joint actions of the spine and hip joints. (Text: Ch. 7, 9)

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. Note: Some muscles have been grouped together and identified with a single name in italics. For these muscles, you only need to learn the group name.  The individual muscles of the group have been listed in parentheses to assist you when using other resources.

Spine 


Rectus abdominus
Sternocleidomastoid
Quadratus lumborum


External oblique
Levator scapulae
Upper trapezius


Internal oblique

Hip (Coxal Joint)


Rectus femoris
Gracilis
Semitendinosus


Iliacus
Pectineus
Six deep lateral rotators

Psoas major
Gluteus maximus

(quadratus femoris,


Sartorius
Gluteus medius

obturator externus,


Tensor fascia latae
Gluteus minimus

obturator internus,


Adductor brevis
Biceps femoris (long head)

gemelli inferior,


Adductor longus
Semimembranosus

gemelli superior,


Adductor magnus


piriformis)

Spine – Know only diagrams and actions for the muscles listed below.


Suboccipitals
Semispinalis
Prevertebrals


(obliquus capitis superior,

(capitis, cervicis,

(rectus capitis anterior,



obliquus capitis inferior,

thoracis)

rectus capitis lateralis,



rectus capitis posterior
Splenii

longus capitis, longus



major, rectus capitis

(splenius capitis,

coli)



minor)


splenius cervicis)
Scalenes

Deep posterior muscles
Erector spinae

(scalenus anterior,



(multifidi, rotatores,

(longissimus, spinalis,

scalenus posterior,



interspinales,

iliocostalis)

scalenus medius)



intertransversarri,



levatores costarum)


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. a)
Which muscles cause left lateral flexion of the thoracic and lumbar spine?

b) Which muscles cause right lateral flexion of the cervical spine?

c) Which muscles cause left rotation of the cervical spine?

d) Which muscles cause right rotation at the thoracic and lumbar spine?

2. Why don't the quadratus lumborum, psoas major, and levator scapulae perform any actions in the sagittal plane?

3. In what plane does lateral flexion of the spine occur?

4. Which three muscles share a common distal attachment called the "pes anserinus"?

5. An athlete has a bruise over the ASIS.  Which active muscle contractions could be most painful?

Summary of Muscle Actions:

Spine - Cervical Region


Flexion
Extension/Hyperextension
Same-side rotation
 
Sternocleidomastoid

Splenii

Splenii

 
Scalenes

Erector spinae

Erector spinae

 
Prevertebrals

Semispinalis

Suboccipitals




Suboccipitals

Levator scapula




Deep posterior muscles




Upper trapezius


Opposite-side rotation
Lateral flexion
 
Sternocleidomastoid

**
Accomplished by simultaneous




Deep posterior muscles

contraction of flexors, extensors, and



Semispinalis

stabilizers of the same side.




Prevertebrals






Upper trapezius









 
Spine – Thoracic and Lumbar Region

Flexion
Extension/Hyperextension
Same-side rotation

Rectus abdominis

Erector spinae

Internal oblique


External oblique

Semispinalis

Erector spinae


Internal oblique

Deep posterior muscles


Opposite-side rotation

Lateral flexion
 
External oblique


**
Accomplished by




Deep posterior muscles



simultaneous 


Semispinalis



contraction of flexors,







extensors, and 





stabilizers of the 





same side.


Hip


Flexion
Extension/Hyperextension
Abduction

Psoas major

Biceps femoris

Gluteus medius


Rectus femoris

Semimembranosus

Gluteus minimus


Iliacus

Semitendinosus

Tensor fascia latae


Tensor fascia latae

Gluteus maximus

Gluteus maximus


Pectineus

Gluteus medius (posterior)

Sartorius


Sartorius

Adductor magnus


Adductor brevis


Adductor longus






Adduction
Medial rotation
Lateral rotation

Adductor longus

Gluteus medius (anterior)

Six deep lateral 


Adductor brevis

Gluteus minimus (anterior)

   rotators 


Adductor magnus

Tensor fascia latae

Gluteus maximus


Gracilis

Pectineus

Sartorius


Pectineus

Gracilis

Gluteus medius (post)




Adductor longus





Adductor brevis

