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Skeleton-- Introduction

Bone Surface Markings

Depressions/Openings

Foramen Opening through which blood vessels, nerves or ligaments pass, e.g., infraorbital
foramen of maxilla.
Meatus Tubelike passageway running within a bone, e.g., external auditory (acoustic) meatus

of temporal bone.

Groove/sulcus

A furrow or depression that accommodates a soft structure such as a blood vessel,
nerve or tendon, e.g., intertubercular sulcus of the humerus.

Fossa A depression in or on a bone, e.g., the glenoid fossa of the scapula.
Processes that form joints
Condyle A large, rounded articular prominence, e.g., medial condyle of the femur.
Head A rounded articular projection supported on the constricted portion (neck) of a bone,
e.g., the head of the humerus or femur.
Facet A smooth flat surface, e.g., vertebral facet
Processes to which tendons, ligaments and other connective tissues attach
Tubercle A small rounded process, e.g., greater tubercle of the humerus.
Tuberosity A large rounded, usually roughened, process, e.g., ischial tuberosity.
Trochanter A large blunt projection found only on the femur, e.g., greater or lesser trochanter.

Spinous process

A sharp, slender process, e.g., vertebral.

Epicondyle

A prominence above a condyle, e.g., medial epicondyle of the femur.
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Types of Bones

Long bones are longer than they are wide.

I They have 1 diaphysis and at least 2 epiphyses.

I They are found, e.g., in the arms and legs.

I They are slightly curved for strength.
Short bones are about as long as they are wide.

I They contain more spongy bone and make up, e.g., the carpals and tarsals.
Flat bones are thin.

I They are constructed of 2 parallel plates of compact bone separated by spongy
bone.
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Irregularly shaped bones have a complex shape as well as a variable ratio of compa
spongy bone.

I Examples include the vertebra and the os calcis (calcaneus).

Sutural, or Wormian, bones are small bones between the joints in the cranium.

I A good place to find these is in the lambdoidal suture.

Sesamoid bones are small bones in tendons where considerable pressure develops

I They may be found about the wrist, hand, foot, patella.




Skeletal Divisions

There are two divisions of the
skeleton: the axial and the
appendicular skeletons.

A Theaxial skeletoris the
center or longitudinal part
of the skeletal system and
runs a straight (migagittal)
line (unless you have
SCO|IOSIS) through the r
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A It consists of the ribs, breast
bone (sternum), hyoid, skull
bones, back bone it
consists of 80 bones.




Skeletal Divisions

A Theappendicular skeleton
consists of everything else
EXCEPT for the bones of the

Inner ear.

A These are the bones of the
free appendages (upper and
lower extremities) and the
girdles that connect the
extremities to the axial
skeleton.

A It consists of 126 bones
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Skeletal Divisions: Girdles

A The pectoral girdle holds the arms to the axial
skeleton and consists of the clavicle and
scapula.

A The pelvic girdle holds the legs to the axial
skeleton and consists of the os cox@2 of
these make the pelvis.



Articulations

With Movements

Fibrous Joints

Have no synovial cavity
Have little or no movement
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Synarthrosis

E.g., sutures between the
skull

Become synostoses when
the sutural cartilage is
replaced by bony tissue in
the adult

A subtype of synarthrosis is
the gomphosis (gawm FOE
SISS).

In this type of joint, a cone
shaped peg fits into a
socket, e.g., teeth roots in
alveoli of maxilla and
mandible.

Joint Type-1




A Another subtype of this
sort of joint is the

syndesmosis (sinn dess
MOW siss).

A In this type of joint, the
uniting fibrous connective
tissue (fct) present is
greater than in sutures,
but the fit between the
bones is not as tight.

A The fct becomes a
ligament, which allows for
slight movement, e.g., the
distal articulation between
the tibia and fibula.




Amphiarthrosis

A In these joints, the articulating bones are tightly connected by cartilage an
have little to no movement.

A There are two sultypes that we're interested in: the synchondrosis (sinn
konn DROW siss) and the symphysis (SIMM fuh siss).

w The former contains hyalin cartilage as the
connective tissue.

w Examples of synchondroses include the epiphys:
(ee PIH fih SEE tHIOR eppuh FIZZ ee ull) plate («
metaphysis- meh TAH fih suss).

w This portion of a GROWING bone is between the
epiphysis (ee PIH fih suss; end of the growing
bone) and diaphysis (dye AH fih suss; shaft of th
bone).

w This joint becomes a synostosis as the bone cea g4 Y
linear growth to become the epiphyseal line. i Cavtilage

w Another joint of the synchondrosis type occurs
between the first rib and sternum, as well.
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Amphiarthrosis

A In these joints, the articulating bones are tightly connected by cartilage an
have little to no movement.

A There are two sultypes that we're interested in: the synchondrosis (sinn
konn DROW siss) and the symphysis (SIMM fuh siss).

w A symphysis contains
a broad flat disc of
fibrocartilage as are
found between the
vertebra and in the
symphysis pubis.
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Synovial Joints, aka Diarthrotic Joints

Are the type of joints found in the shoulder,
elbow, hip and knee.

Bones are covered by a layer called the
periosteum

The periosteum between bones is the anchor
site for

I that holds the joints together; some form parall¢ ]
bundles to resist strain and are called ligament:

I The fibrous capsule is flexible for movements a
contains collagen (CALL uh junn).
The distance between attachments of the
fibrous capsule and periosteum varies greatly
throughout the body (3).
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Synovial Joints, aka Diarthrotic Joints

A On the ends of the bones asticular
cartilage

A This tissue acts as a shock absorber and
friction reducer.

A In addition to the shock absorbing ability ¢
the articulating cartilage, eaghint cavity
(1) in a diarthrotic joint contains a thin film
of synovial fluid (sinn OH vee ull FLEW id
synthesized and released by thgnovial
membrane--in the knee, it is normally
about 3.5 mL (about what an eating
teaspoon holds).

A Contains areolar and adipose tissue.
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Synovial Joints, aka Diarthrotic Joints

A Many synovial joints contain
accessoryigaments
Intracapsular or extracapsular.

I Intracapsular ligaments are
Inside the articular capsule, but
EXCLUDED from the synovial

cavity, e.g., the cruciates of the
knee.

I Extracapsular ligaments are
outside the articular capsule.




Synovial Joints, aka Diarthrotic Joints

In some joints, fibrocartilaginous (fye broe karr
tih LAJJ Inn uss) pads are between the articular
surfaces of bones and are attached by their
margins to the fibrous capsule.

These are called articular discs or menisci
(menn ISS kye).

Discs subdivide theynovial cavityjoint
cavity) into 2 separate spaces and allow 2
bones of different shapes to fit tightly by
modifying the shape of the joint surfaces of
the articulating bones.

Discs also help to maintain the stability of th
joint and direct the flow of synovial fluid to
areas of greatest friction.

Thesynovial membranand
make up the articular capsutea sort of sleevi
unit.
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Synovial Joints, aka Diarthrotic Joints

The different movements create friction between the moving parts.

To decrease friction, sdike structures called BURSAE (BRRRR suh) are situated ir
body tissues.

They resemble joint capsules due to the fact that their walls consist of connective
tissue lined by a synovial membrane.

They are also filled with a fluid similar to synovial fluid.
The bursa are located between the skin and bone where skin rubs over bone.

They are also found between tendons and bones, muscle and bones and ligamen
and bones.

The bursa cushion the movement of one part of the body over the other.
Inflammation of the bursa causes bursitis.

In synovial joints, the articular surfaces are kept in contact with each other by
several factors:

I 1) the fit of the articulating bones, e.g., hip (the femoral head and the acetabulum [ass
uh TABB you lumm]),

I 2) the strength and tension (tautness) of the joint ligaments and
I 3) arrangements and tension of the muscles around the joint.



Movements

A lllustration of the concepts afbduction
(ABB duck shu@nd adduction (AH duck
shun):

A The former is when an extremity moves
away from the body core (the "b" in
abduction can be remembered as "bigge"
as the extremity leaves the body).

A The latter is the return of the extremity to
the core (the "add" in adduction can be
remembered as the extremity "adding" back
to the body).
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Abduction and Adduction
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A Figure illustrates the same <S ;/t
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concept about the hand: %
when the fingers spread

away from the 3d digit ; /
(society finger), that Is
abduction (bottom); when
the fingers squeeze upon the
3d digit, that is adduction

(top).




Abduction and Adduction

A Figure shows that the
thumb adducts and ALOQ,QU.J"V"‘

abducts. /
&

A bl

4

A The thumb, likewise,
can flex and extend.

Flexion and Extension

19



Flexion and Extension

A Right Figure illustrates flexion (FLECK shun) and extension !
TEN shun). The forearm extends away from the upper arm,
calf extends away from the thigh.

A The forearm flexes on the upper arm as the hand gets close
the shoulder and the calf flexes on the thigh as the foot gets

closer to the buttocks.

A Left Figure shows flexion of the body (on the right) and extension of the body (on th
left of the figure).
A Middle Figure illustrates lateral flexion. 20



Supination and Pronation

A Figure illustrates
supination (SOUP Inn
AE shun) and pronation
(proe NAY shun).

A The former can be
remembered by
thinking of your palm
turned up to "hold
soup" and the latter is
the opposite.
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Medial and Lateral Rotation

A Figure shows medial
and lateral rotation
(movement of a bone
around Its own
longitudinal axis;
circumduction occurs
when a bone describes
a cone in the air and Is
360 rotation).
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Feet Movements

A Dorsiflexion and plantarflexion of the feet. These are
difficult terms to keep clear as the name of the
movement doesn't really match what it is they do.
Memorize them as fact, though.
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A Figure illustrates inversion and eversion of the feet.
Shoe sales persons often refer to the former as
supination and the latter as pronation. While this is a
misuse of the terms, it Is nevertheless being used
more and more.
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O Ledactm
w Protraction and retraction are illustrated in the left
—igure.
w Keep in mind that these movements also occur in the
shoulder girdle on a plane parallel to the ground.

w The right Figure illustrates elevation and depression,
using the mandible as an example.
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Before discussing the 6 subtypes of
synovial joints, let's first examine the
sorts of movements we'll encounter by
virtue of the movement around the
joint's axis.

The Figure illustrates the three sorts of
movements:

1) uniaxial (first degree} movement
about one rotational axis (top);
I uniaxial movement is the elbow's hinge
joint Tree &9 ) ALY A
2) biaxial (second degree)movement
about two rotational axes (middle);

I biaxial movement includes the
metacarpcophalangeal articulations AP oys

3) triaxial (third degree} movement
about three rotational axes (bottom).

I triaxial movement includes the hip joint
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6 Subtypes of Synovial Joints

A The first of the 6 subtypes of synovial joints is the
gliding joint, top left. This occurs between flat bones —
and gives sid¢o-side and back-forth movements. a
Occurs between the carpals and tarsals. This iIS-NC v

AXIAL movement.

A The middle left illustrates the hinge joint. In this joint,
the convex surface of one bone fits into the concave @

surface of another bone. The movements include
flexion and extension (1st degree). Examples of this
kind of joint are the elbow and knee.

A Bottom left, shows the saddle joint. In this joint, the
articular surface of one bone is saddle shaped; the
other articular surface is shaped like a rider sitting in
the saddle. This gives sutie-side and back-forth
movement (2d degree). An example is the articulatio
between the trapezium and the first metacarpal.




6 Subtypes of Synovial Joints

A The top right graphic illustrates the pivot joint. In this

joint, a rounded, pointed or conical surface of one
bone articulates within a ring formed partly by
another bone and partly by a ligament. This is a 1st

degree joint and permits rotation. Examples include
the radius and ulna and the atlas on the axis.

A Middle right, shows the ellipsoidal articulation. It is @

also known as the condyloid articulation. It contains
the ovalshaped condyle of one bone fitting into an
elliptical cavity of another bone. This gives sideside
and backn-forth movement (2d degree). An example
IS the articulation between the radius and the carpals.

A Bottom right, illustrates the ball and socket joint. In
this joint, a bakllike socket is fitted into a culike
depression of the second bone. The movements are
flexion/extension, abduction/adduction and
rotation/circumduction (3d degree). Examples include
the shoulder and hip.




Gliding, hinge, saddle joints, top left to bottom
left, both figures

/E\ e
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Pivot, ellipsoidal, balh-socket joints, top right
to bottom right, both figures.
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Introduction to Muscles

A Bones and articulations do not move themselves. In order to be moved, they
require something to make the articulations bend or twist or turn and they require
something to stimulate that which makes them move. The something that
stimulates something else to make articulations move is the nervous system.
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Why You Need to Know The Muscular
System- 2

1. Pull skin
2. Inject

3. Wait 10 seconds (or
LISNJ Y I ydzT | (
label)

4. Release skin

5. E.g., Rhus toxin and Z
track




Nervous System Overview: FOCUS
Peripheral Nervous System
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PNX Neurotransmitter¢ Muscular System

Ach 424




Ach Mechanism of Actionn 1




Ach Mechanism of Action Notes

1. Old data suggested simultaneogsilbeit
disproportionate-- movement of Na(ECF to ICF)
and K (ICF to ECF)

2. Ach alters the permeabillity of the cell membrane
to Na primarily ¢ K secondarily

3. New data indicates that the movement of IK not
at the magnitude once believed

4. However, when extracellularks high enough, it
will cause a Cadependent end plate current (aka
spasm)
5. Mgt blocks the end plate current by reducing*Ca
avallabilityc e.g., preterm labor




Organophosphate Inhibition of AchE




> w e

S/S Organophosphate Poisoning

O Cr m

Organophosphate Inhibition of AchE
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Un-Inhibition of AchE Due to Organophosphate
Poisoning

1. 2-PAMCc pralidoxime--reverses the
inhibition ¢ in spite of the fact that this
iInhibition Is uncompetitive
2. NO SLUD

3. 2-PAMmustbe given within a few hours of
poisoning for maximal effect

4. Atropine used to ease breathing
5. Valium used for muscle spasms



Nicotinic Acetylcholine Receptors
( NACHROSsSs) 1 n t

A REM sleep (associated with high degree of dreaming)
associated with NAchR activation

A ? May explain why smokers d o na@vaken in the night
to smoke ?

A Dopaminergic/Nicotinic systems are close to each
other.

A This suggests that smoking a cigarette provides a
N r e w&rtheé emoker neuroelectrically, similar to the
Nsanlefd i c auwndedaken by many drug addicts
(includes alcohol and nicotine) and carbohydrahaolics.
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N, receptors N, receptors

At NMJ At ganglia

Mixed cationic channels

Na'/K* 1 fast: NO 2d messenger

Ca*/Cl'T ?? Intermediate??

Ca*/K* 1 slow: requires 2d messenger

Nicotine facilitates:

F Ach release
F 5-HT, NE and dopamine release
F PRL, AVP, ACTH, corticosterone release
F increased brain carbohydrate metabolism




Nicotine causes affects on behavior:
F Locomotor activity
F Shedulecontrolled behaviors (OCD)
F Attention span
F Processing information
F Shortterm memory

Nicotine appears to enhance cognitive functioning anc
seems to increase attention to the task at hand which all
to nNninformation stor a
BUT
results on the effects of nicotine and memory, proper, a
mixed.
NAchROs medi ate rapid



Nerve and Muscle Supply: the Netivliscular

Junction (NMJ)

Term

Description

Acetylcholine (Ach)

The neurotransmitter released into the synapse.

Motor end plate

The portion of the muscle membrane directly under the end of the
axon.

Polarized In a muscle at rest, there is an electrical potential difference
(voltage) maintained between the inside of the fiber and the ECF's
around it. This is due to active transport systems that keep Na
outside the fiber and K inside the fiber. Also means relaxation.

Depolarized Is the permeability of that muscle membrane to Naand K* and is
followed by a loss of potential. Also means contraction.

Troponin Binds actin with myosin; a contractile protein. ATP is bound to
myosin crosslinks (keeps muscle relaxed).

Myosin Another contractile protein. In the presence of C&' it acts as an
enzyme to hydrolyze ATP to ADP and P

Actin Another contractile protein. It cross-links with myosin after ATP is

hydrolyzed and causes contraction.




Sarcolemma Axon Terminus

Skeletel Muscle

The relationship of the axonal pad to the motor endplate and the synapse.

ACH Vessicles

Synaptic Cleft

ACH-Receptor Complex
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The best simple way to describe this graphic is that energy flows into the muscle cell, causing it t
contract.

ACH-Receptor
Complex

ACH Vessicles

Synaptic Cleft

rrubule  Nab Z ACH arcolemma
il



ExcitatiorContraction Coupling
Mechanism

A There are several theories "out there" that try
to explain muscle contraction. As usual, |
suspect that it's probably not one of the
individual theories, but the sum of the
theories that actually explains how muscle
contracts.



AThe more scientific manner is as follows: when the Ach is released into the sy
cleft, it then binds with an Ach receptor on the motor endplate. That causes the
sarcolemmado depolarize. This depolarization alters the membrane's permeabil
Na" and K, causing the former to leak into the cell and the latter to leak out of t
cell. This, in turn, causes the T tubule to depolarize which caussarttamlasmic
reticulum (SR) to depolarize.

ANhen the SR is depolarized, it caused*@abe released from the SR. The?Ca
binds to contractile proteingrgponin). Thetroponinchanges shape and exposes t
actinbinding sites.

AVlyosin heads attach tctinbinding sites. The head tilts and pulls #ugin
molecules together. The tilt exposes ATP binding sites on the head and ATP bii
it. The head detaches and ATP is hydrolyzed to ADP, Pi and energy. The enery
cocks the myosin and it attaches to a new sitacbin

A\s long aghe stepsn redcontinue, this will cause the muscle to contract. Once
action potential (depolarizatioepolarizatiorcycle remember the "wave" some of
you did in class duringeur®) stops, the Cais released from the contractile
proteins and pumped back into the SR. The muscle relaxes.

Anhen viewingthe stepsabove on the following slide, think of this contraction
mechanism as being very much like a very rapachetmechanism, similar to that o
a wrench or on straps for tie downs on a truck.

haptic

ty to
e

he

1ds to

the

L
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[ ] Thin Filament

ATP—> <—ATP

Thick Filament

Low Energy Configuration of Myosin;
ATP Binds to Myosin Head

Vv

Thin Filament

Thick Filament

Myosin Head Cocks As ATP Is Hydrolyzed

Thin Filament

FIT

Thick Filament

Power Stroke;
Thin Slides Over Thick

A

Thin Filament
ADP
P

Thick Filament

High Energy Configuration;
Myosin Cross-Links with Actin



The Sliding Filament Theory of Muscle
Contraction

It seems to me that the previous
mechanism just doesn't work

Aband Zline Hzone Zline

without this mechanism. Thi 1
mechanism says that relax ] —
muscles consist of sarcoméres that T ]
are separated by Z lines. L —

There are thick and thin fi
(filaments) in e rcomere.

The titeKTibers make up the A ——
bands and the gaps between the Contracting
thin filaments make up the H zone. T —

As the muscle contracts, the thin

fllaments cock to a side to

accommodate their sliding over

each other until the A bands are in N
contact with the Z lines at maximal Contracted
contraction.

Sarcomere
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Energy Sources from Intermediary Metabolism

A So how do our cells get additional energy?

A The first system is the phosphagen system. In this system, the source of
the energy is ATP. Remember that during muscular contraction, ATP is
hydrolyzed to ADP, Bnd energy. When this happens, there is only
enough energy for% seconds (some sources say up to 10 seconds).

A Our cells get the energy via a compound called phosphocreatine (PCr).
The concentration of PCr is abouB2imes greater than the
concentration of ATP. When PCr is available, it is hydrolyzed to Cr and P
and energy. The, B used to rephosphorylate ADP to make more ATP.

A This gives us about 15 seconds of maximal contractions and is used for
short bursts. Covered in BIOL 190 (and/or BIOL 190 Review).

A EMP gives enough ATP for about 30 seconds to 2 minutes. Covered in
BIOL 190 (and/or BIOL 190 Review).

A TCA > 2 minutesas long as there are nutrientsand no muscle fatigue
lesser intensity. Covered in BIOL 190 (and/or BIOL 190 Review).



A Key to understanding muscles is that they
ALWAYS PULLthe NEVER pusiBones and
joints and muscles are levers. Muscles
function between agonists and antagonists,
l.e., one muscle or set of muscles lets your
body move one way (agonists) and another
(set) acts in the exact opposite way
(antagonists).



A Bones, ligaments and muscles (and tendem®ming later)
make the body move under neurological stimulation. To
move, our body is put together as a series of levers. There at

3 types of levers:
LEVERS

Class | Class Il Class Il

In the case of a Class | levef, In the case of a Class Il lever, theln the case of a Class Il lever, the
the fulcrum (F) is between the load (L) is between the fulcrum  moving force (P) is between the
load (L) and the moving force (F) and the moving force (P). | fulcrum (F) and the load (L). On¢

(P). One example is a teeter One example is a wheel barrow; example is carrying a loaded

totter; another is the another is the articulation shovel; another is the articulatior
articulation between the heafd between our tibia and talus that between thdéaumerusand ulna that
and cervical spine that allows allows us toplantarflexour foot | allows us to bend our elbow when
us to nod our heads. as we step off. we have a drink of something.

\1%4
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Biological and Practical Levers

e p
) (ph
%J \ 111
c
L =load P = "pull" or Force

F = fulcrum

A Other¢ & LJS sciksOrg, teeter totter, forearm extensior
A Other¢ & LJS wheeldagmow

A Other¢ & LJS: fdrceps, @veezers, carrying loaded
shovel
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Mechanical Advantage MA

A The less the MA, the faster the lever
[horse foreleg = 0.08 (runner!)]

A The greater the MA, the stronger the lever [armadillo
foreleg = 0.25 (diggerl!])

A Type | is > OR < Type Il > Bnd Type Il <1
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A Is the ability of a force to cause rotation

¥
Tﬂ (( F since is circular motion e

/4

P = pivot point

Direction of Force

If Forcegoes WITH or AGAINST the same direction as
radius there Is no torque this is due to equation
(trigonometric) requirements, as well as intuition.
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~ Torque and Lifting 45# box

Perspective

Even a 6# weight causes 325# of tension and 317# of compression when lifted

incorrectly in a 150# person.
55



Pulleys

A Are combinations of levers and torques
A 1 pulley can change the direction of a force

A Multiple pulleys can reduce the Force needed to lift
heavy load

A Key: The MA equals the number of parallel ropes
wrapped around the pulleys

NOT including the anchoring rope
A¢KIO YSIya OGaKIFId AF GKSN
like lifting half the weight of the object



MA =2 Pulleys
The force exerted is as

follows:
Wit
F=—0
2

And the MA Is as
follows:

MA:\M =20r=6

-
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Tractionc Pulley Application

F=2(wt)cos @

Actual force downward 2 = # pulleys NOT on cast

= 35.5# due to 45°
angles
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A Glabelle

A Supraorbita
foramen (notck

A Orbit

A Supraorbita
fissure

A Infra-orbital fissure
A Nasio

ASupraorbital foramen:
artery, vein, nerves
Anfraorbital foramen:
vessels and nerves

Frontal
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AViddle turbinate
Anferior concha
A acrimal bone

Frontal

Aygomatic (Malar) bone
Aerpendicular plate of
ethmoid

Asomer
Avaxilla
Alveolar process
Avandible
Avental foramen
Avental protuberance —

Athmoid

-3 o S e

61



KCranial Il exits from the
optic foramen

A Supraorbital
fissure

A Optic forame
A Lacrimal cana

A Infra-orbital
fissure

A Zygomatic arck

A Mastoid
process
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Fronial fontanel

Occipital fordanel
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Frontal fontanel

Mastoid forlanel

Sphenoidal fontanel

A Zygomatic proce

A External auditory
meatus

A Styloid process-
A Mastoid process—

A Occipital
protuberance
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—Ancisive fossa
Vygomatic arch
Alomer
A-oramen ovale
A-oramen spinosum
A-oramen lacerum
Aandibular fossa
ACarotid canal
Occipital condyles
(pre-and postcondyle
are the anterior
\nypoglossal) and
posterior condyloid
foramen)
AJugular foramen
ASpinal cord exits via
foramen magnum




ACranial V exits
foramen ovale (3d
division)
ACranial XII exits
anterior condyloid
foramen
ACranial VIl and
artery exit
stylomastoid foramen



ACrista galli
'Cribriform plate

ﬁCranlaI V (2 division)
Xits-via foramen
rotundum
'Sella turcica
ACranial IlI-VI exit
oramen lacerum
AViiddle meningeal
artery enters via
foramen spinosum
Anternal auditory
meatus
Alugular foramen
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TempereMandibular Joint (TMJ)

A Consists of the temporal bone and mandible
bilaterally

Caronoid process Condyle

|||||||||

TEMPORALIS——

Retae g

Mental
protuberance” |

Groove for cxternal
sadiliury arlery
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Ligament Comments

Articular capsule Attaches about the circumference of the mandibular and articular fgssa
(capsular) through to the neck of the mandibular condyle.

Ly
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Ligament

Comments

Sphenomandibular | Attaches to the spine of the sphenoid bone posterior to the mandibulal

nt

Ligament

Comments

Articular disk (not visible in
this view)

A thin oval plate between the mandibular fossa and articular tube
(condyle); divides the joint into 2 cavitiéseach of which has its owi
synovial membrane.

rcl

Stylomandibular

Attaches to the apex of the styloid process; and to the angle al
posterior border of the mandibular raniusot a major ligametrit.



http://bartleby.com/107/75.html#i310

Ligament

Comments

Temperemandibular
(lateral ligament)

Attaches to the lateral surface of the zygomatic arch and tubercle alon
to the posterdateral surface of the mandibular neck. It consists of 2
short, narrow fasciculi and is covered by the parotid gland.

!

b\\' Temporal 30!!!;
Seh 7
I

,
;
:

-

8 Mandible

o
o ' 48
E & % 5
) T
% };‘\s‘
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{g:f-‘-‘}/f‘}rﬁaﬂw COTT

CONSTRICTOR PHARYNGIS MEDIUS

HyoGLossUS

Hid
- Lesser cornu CHONDROGLOSSUS
1

GENIOGLOSEUS

DIGASTRIOUS &
STYLOHYOIDEUS
s, THYREOGHYOIDEUS
il \ OMOHYOIDEUS
GENIOHYOIDEUS

STERNOHYOIDEUS

Arongue anchored to hyoid bone
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Spinal Column

Mrimary (1)
Curvature born
with

comes after we
learn to sit and
stand

)
Secondary (2
Curvature f
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Anterior fwberele

Transverse
Process

Posterior tuberele

For alar Ligamenis

For trans. ligament of allas

Superior articular
surface

Foramen
Ifa.ﬂsf‘ﬂ?‘.‘{ﬂﬂl{ﬂi

Spinous process

Qulline of section of odonloid
Jroceas

Culline of section of trana.
verae allantal lgament

Faramen
[P naver-
W srinn

Groove for verlelval arlery
aid first cervical nerve

Odentoid process

Rough surface for alar ligament

Avrlicular facet for
anferior areh of atlas

Groove for iransverse aflantal ligament

Spinous process

I Dransverse process
Inferior articular process
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Anferior fuberele af
IFensverss rocess
Foremen |
Iransversarinm
Pasicrior tubercle of =2
Iransverse protess

24 Transverse process

Superior arliculer
PrOcess

Inferior articular
Process

i, | Spinots .-_:'_
ol T

Superior articular surface
Articular pillar

Body
Anterior tubercle of
transverse process

Suleus for nerve  Posterior tubercle of
{ransverse Process

Transverse

Superior
arficular
surfice

Spinous process
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Corrugalor

MUSCLE ORIGIN INSERTION ACTION
Frontalis Galea Frontal and Raises
aponeurotica nasal eyebrows;
bones draws scalp
forward
Orbicularis | Frontal bone | The origin | Closes eyelids
oculi and maxilla gently as in
sleep or
blinking
involuntarily
and firmly,
voluntarily
Orbicularis | Muscle fibers Skin at Brings lips
oris surrounding corners of together,
the mouth mouth shapes lips
during speech,
Kissing
muscle
Occipitalis Galea Occipital Draws scalp
aponeurotica bone and backwards
mastoid
process
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MUSCLE ORIGIN INSERTION | ACTION
Attrahens Galea Front of Draws
auriculam | aponeurotica | helixi fold ear
of ear upward
and
forward
Attolens Galea Upper part Slightly
auriculam | aponeurotica of pinna raises
(outer ear) ear
Retrahens Mastoid Lower part Lower
auriculam portion of of concha part of
temporal (opening concha
bone into (opening
meatus) into
meatus)

Superficial muscles

Mentalis

Corrugator
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MUSCLE ORIGIN INSERTION ACTION
Temporalis | Frontal, parietal, temporal Coronoid Assists in jaw
and sphenoid bones process of closure
mandible

Deep Muscle
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MUSCLE ORIGIN INSERTION ACTION
Corrugator | Frontal bone Deep skin, Passes
supercilii and maxilla superiorly between two
and laterally fascicles of
the O. oculi T
frowning
muscle
Levator Maxilla and Ala of nose | Sneer muscle
labii above and upper lip -- Elvis 4
superioris infraorbital 7
et alaquae foramen
nasi
Depressor | Incisive fossa Nasal Constricts
alae nasi I of maxilla septum and the nares
not shown, | (over central/ | posterior ala
here lateral
Incisors)
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MUSCLE ORIGIN INSERTION ACTION
Zygomaticus | Malar bone, Angle of Moves mouth
minor posterior to mouth backwards, 7
maxillary upward and
suture out as in
sadness
Zygomaticus | Malar bone, Angle of Moves mouth
major anterior to mouth backward and
zygomatic upward as in
suture laughing
Levator K-9 fossa Angle of Raises angle
anguli oris below mouth of mouth
infraorbital
foramen
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MUSCLE ORIGIN INSERTION ACTION
Levator Incisive Skin of chin Protrudes
menti fossa lower lip
(Mentalis) lateral to forward; Y
mandibular doubt/disdain
symphysis
Depressor Between Skin of Draws lip
labii mandibular lower lip down and out;
inferioris symphysis irony
(quadratus | and mental
menti) foramen P
Depressor | Same as Q. Angle of Depresses
anguli oris menti mouth angle of
(triangularis mouth /
menti)

Corrugator g
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MUSCLE ORIGIN INSERTION ACTION
Buccinator | 1st, 29 and Angle of Compresses
39 molar mouth cheeks;
alveolar sucking
processes muscle; Dizzy
I upper & Gillespie
lower
Risorius Fascia Skin at the Retracts the
over the angle of the | angles of the
masseter mouth mouth;
produces the
sardonic
expression
Masseter Malar Angle/ramus | Elevates the
process of of jaw and mandible as
maxilla; coronoid in closing the
zygomatic process mouth;
arch walnut
cracking
muscle

Corrugator g

Mendalis
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MUSCLE ORIGIN INSERTION ACTION
Sternocleidomastodeus Sternum Outer Rotates head
(SCM) (manubrium) surface of to opposite
and clavicle) mastoid side; draws
process and head to S
occipital same side
bone
Platysma Fascia Skin of face | Draws down
covering and about lower lip;
upper chest angle of expression
and shoulders mouth of —
melancholy
Trapezius Inner third of Posterior Retracts
occipital bone border of scapula;
and clavicle; braces
protuberance; | inner margin shoulder;
thoracic of acromion; rotates A
vertebra crest of scapula;
scapular draws head
spine backward
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foramen

//IUSCLE }iRlGlN INSERTION |  ACTION
/PterygoideU$xternus greAt wing of the| neck of the Protrudes
sphenoid condyleof the mandible
mandible
/
Pterygoideudnternus / lateral pterygoid ramusand Raises
plate and the angle of the | mandible with
pyramidal mandible, as | masseterand
process of the high as the temporalis
palatine bone mandibular
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MUSCLE ORIGIN [ INSERTIOI\\ \ ACTION
Posterior digastricus Inner mastoid Hyoid bone Pr\events return of morsel
belly into mouth after swallowed
Stylohyoid Styloid process / Body of hyoid As with above
Anterior digastricus Mandibular / Hyoid bone Pushes tongue against roof
belly symphysis of mouth in swallowing
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MUSCLE ORIGIN INSERTION ACTION
Mylohyoid Mandibular | Body of hyoid Pushes _
symphysis tongue
to last against roof
molar of mouth in
swallowing i
like ant.
digastricus
Levator anguli | Transverse | Posteromedial Shrugs
scapula processes border of shoulders
of C1-4 scapula
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JOICAM - ONEILE

MUSCLE / ySRIGIN INSERTION ACTION
Styloglossus/ Styloid Anterior/tip of Curls tongue
process tongue backwards
Hyoglossus /—Iyoid bone Middle of Rolls tongue
tongue
Geniohyoid Inner Body of hyoid As with ant.
mandibular Digastricus:
symphysis tongue against

roof of mouth
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MUSCLE ORIGIN INSERTION ACTION
Scalenus Tranverse Inner and Cone
anticus processes of C upper shaped,;
vertebra surface of elevates first
rib 1 two ribs:
Inspiration
Scalenus Transverse Quter Deepest of
posticus processes of surface of the three;
C5-7 rib 2 elevates first
two ribs:
inspiration
Bend vertebral column laterally and medially; slight
flexion; when acting antagonistically, there is NO lateral
movement of the vertebral column
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Posterior Thorach.umbar

Superior articular process Demi-facet for head of vib

.'..

Facel for articular parl
of tubercle of rib

') NI
" SN g/ 5
il /Ny
R 3
.
i By A S
L L/ 5 %
k i

Inferior articular process

Mamillary process
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MUSCLE ORIGIN INSERTION ACTION
Trapezius Inner third of Posterior Retracts
occipital bone border of scapula; braces
and clavicle; inner shoulder;
protuberance; margin of rotates
thoracic acromion; scapula, draws
vertebra crest of head backward
scapular spine
Latissimus T6-S5; iliac Lower half of Twisted upon
dorsi crests; ribs 9- [ intertubercular itself;
12 groove depresses
humerus;
draws humerus
backwards;
adducts
humerus;
rotates /]
humerus
inward;
involved
primarily in
downward blow
of arm
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Faygnbar triangle

MUSCLE ORIGIN INSERTION ACTION
~ Levator Transverse | Posteromed Shrugs
anguli scapuli | processes | ial border of | shoulders
of C1-4 scapula
Rhomboideus | C7and T1 Root of Rotates
N minor scapular scapula
spine
Rhomboideus | T1-4o0or5 Lower root Rotates
major of scapular scapula
N\ spine and backward
inferior and
angle upward
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Lambar triangle

MUSCLE ORIGIN INSERTION ACTION
Serratus C7-T3 Upper Elevates the
posticus spinous borders of ribs on
superioris processes ribs 2-4 inspiration:
beneath
Rhomboids
Serratus T11-L2 or3 Lower Draws lower
L posticus borders of ribs
inferioris ribs 9-12 downward
in
inspiration
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MUSCLE ORIGIN INSERTION ACTION
Erector spinae | Mid-sacral crest; A 9vay Extends
(sacrospinalis) spinous spl i t|overtebral

i superficial processes of L1-5 column
layer of the and T 11-12; to and bends
deep muscles rough ridge on vertebral
inner lip of iliac column to

crests superior to one side.

auricular surface

First bumbar vertebra

. N S
First sacral vertebra—

Occipital bone
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MUSCLE ORIGIN INSERTION ACTION
Multifidus S4 foramen; Obliquely Extends
spinae medial PSIS; all ascend to vertebral
mammillary spinous column and
processesin T processes rotates to  \
spine; articular | from C5-L5 | opposite side
processes of
C4-7
Rotatores Transverse Base of the Extends
spinae process of one spinous vertebral
vertebra process of column and
the vertebra rotates to
above it opposite
side;
lonqi:
crosses
obliguely
breves:
crosses
horizontally

Occipital bone

Moultifidus ——

First thoracic verlebra

First sacral verfebra—X
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Chest and Upper Extremity: Sternocostal Articulation

Aangle of
Louis

Consists of articulations between the sternum and,ribs
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Costal groove

£irsi digitation
of Serratus anterior

" Demifacet for veriebre

Intevariicular crest

Degnifacet for vertebra

]
Articular part of tubercle
Non-arlicular part of tuberele
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Ligament Comments
Articular Surrounds the joints between the cartilage of the true ribs and sternum; it i
capsule and intimately blended with radiate sternocostal ligaments.

(not in view)

5 thir
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Ligament Comments

Radiate sternocostal Attaches to the ventral and dorsal surfaces of the sternal ends of the
cartilages of the true ribs across to the anterior/posterior surface of the
sternum; has three fasciculi: superior (fibers ascend abliquely), migdle

(fibers run horizontally) and inferior (fibers descend obliquely).

5 The synovial cavities are exposed by
a coronal section of the slernum and carlilages

- Cartilage continuous with
2 slernum

Interarticular ligament and
two synovial membranes

Single synovial
wmembraneg

> : Cos‘b- \u”)lofcl

Lcganwant 100
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Ligament Comments
Intra-articular | Attaches to the cartilage of the 2d rib and the sternum (manubrium and gla(ﬂoll
sternocostal junction). Found consistently ONLY between the 2d costal cartilages an
sternum; occasionally 3d rib is attached to the manubrium and gladiolus, also
Costoxiphoid Attaches to the anterior and posterior surfaces of'fh{saimetimes ) costal
(Anterior) cartilage to the surface of the xiphoid process. The dorsal fasciculus is l¢ss
distinct than the ventral.
0 _
xo/éfcf/ o 2 o e b,
C}; 4.)9’" N Garmagc;oe:;turm with
/2\“»'& VA

FA

Iwh’a ,-ar"k uth
e | gamast
&5
Costo- x 7()]»[3 xic
L(ja.-wowt

Interarticular ligament and
two synovial membranes
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The Shoulder Joint

A The shoulder joint consists of three bones: the
clavicle, the scapula and the humerus.
A The shoulder joint consists of three regions:
I the acromioclavicular,
I the nonacromioclavicular and
i the shoulder, proper.

A These regions contain the following ligaments




Sternal extremily Acromial extremity

Am'mTfar capaule ' Articuler capsule
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