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TYPES OF JOINTS FOUND IN THE HUMAN BODY

ribs and vertebrae =
semi-mobile joints

vertebrea =
cartilagenous joints

skull=
immovable joints
hip=
hinged joint R ball and socket joint

Types of joints found in the human body: junction of two bones that permits movement.
Ribs and vertebrae = semi-mobile joints: nbs: bones of the thoracic cage. Veriebra: each of the bones of the spinal
column. Semi-mobile joints: very restricted flexibility.

Vertebrae = cartilaginous joints: vertebra: each of the bones of the spinal column. Cartilaginous joints: flexability due to
cartilage, an elastic tissue.

Skull = immovable joints: skull: bony case of the brain. Fixed joints: joints that do not allow flexibility.

Elbow = hinged joint: elbow: joint connecting the forearm to the upper arm. Hinged joint: flexable in only one direction.

Hip = ball and socket joint: hip: part on the side of the body, between the waist and the top of the thigh. Ball and socket
joint: flexibility due to a domed bone that turns in a cawty of the same shape.



Types of Joints — _ Ball and socket

Elipsoid joint

Plane joint
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Tvpes of Synovial Joint

Joint Type Moverment at joint Examples Structure
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Flexion/ExtensionfAdductions

Saddle
AbductionfZircumduction
CMLC joint of the thumb Saddle joint
.H"' 1
ME ) IIHI“'-.
\
Flexion/ExtensionfAdductions
Condyloid
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condyloid joint gliding joint saddle joint
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hinge joint pivot joint ball-and-socket joint

elbow leg

! fibula

humerus

humerus

Libia




Types of Joints

Ball and Socket Pivot
Hinge Ellipsoidal

Knee

Joint Structures I




fixed joint

hall-and-socket
joint

hinge joint



%m J QS 1)
o\\\ \
) =N <.Jj =~ d.A‘j.C

Jaie Bkl slezalSI()
Szl oo 55 (7

SHac W(V



sHOMULDER CQMPLE,)-(




4oea

Ol 2 Juaia 0 8 &l jaia ¢ (B g alail Jlay K5 5 Juata by 40lE o
Ol il A€ S Caga A o adal ) Al 6 e Jeada () 280 w0
hal sy dn a5 (Hlad dadia dn 0 OIS e ) S5 )
= 098 I 5 LIS ol ATl 50 Jald Adl 2k peS a2 5l jo IS ja 4
At Ay S 3 slgil 3l il oAl > 8y h )il
aals glaiala 5 52l Jaie S ) diad Ly asa (Jlay S5 )
a5 ol 50131 A3 ds (51,1 Jamba (ol € e S 4L
AL (e osae i p Ja CS

J\L;\‘\.QJAMJJASLJjugme\;;\@udm&q)d\.@_umuuﬁﬁn
JJ&AuJMJMOMMMuQJ@AMMASdmm




o\jﬁu\oq)sjy/qﬁjalco\_}_ﬁjj)\go\jﬁu\&wdmuaﬁj 3
¢ 50k Ol 03 S 5 e 3 Aok ) g a8l ez A Cijb 4y 48 S
JAl ayla a4y g addla Gl Al 4B Ldaa 0 10 B YT dgas 4yl as

A5 A o) Al 9 (o) Aliald el
3L colomie el 43 st S i gl (333 a8 )




ones

It is made up of three bones

——— Acromicclavicular

Poctoral girdie
[shaulder girdie]
joint

| -Clavicle(collarbone) S

o — — — Glenohumaratjoint
[shoulder joint]
Am
w Humerus ——
Cubltat ey e ——— = e -
region int Elbow joint
_——— = =~ Proximai
FaginrUinar
Frae part of joint
el oy
Radive ———=—— /
Utna —— e
— Dietal radio-ulnar joint
E— S — wist joint
- Wrist, carpal : -
bones | __ o cnmdaiE — Midearpal joint
Motacarpus.
metacanel bancs
———— Garpometacarpal joints
— Motacampophaiangeal joints
Hand
Rl phame ~. th
s R Fhv_l_m 3 — — Proximal interphalangeal joints of hand
C Bt phaimn
3~ —— Distat intorphalangeal joints of hand

Fig. 289 Upper limb; bones and joints;
right anterior aspect (25%).
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Glenohumeral Joint(GH)

» The major joint of the shoulder is the Glenohumeral

joint,which “shoulder joint”’generally refers to.

» The humerus attached to the scupula,the head sitting in

the Glenoeid fossa.

e

Clepvice




Loose-fit of the GH joint

Coracoid process

Biceps brachii tendon (long head)

Glenoid labrum

Covers about one third




GH stability

< Rotator Cuff — 4 muscles that blend into the joint
capsule, providing stability and allowing for movement

< Capsular Ligaments — ligaments that blend into the
joint capsule, reinforcing the capsule and providing
stability

< Glenoid Labrum — fibrous cartilage extension of
glenoid, deepens the glenoid fossa

< Long Head of Biceps — attaches to supraglenoid
tuberosity

< Coracohumeral ligaments — thickening of the joint
capsule




Acromioclavicular
ligament

Coracoacromial
ligament

Subacromial

Transverse

ligament
ligament g

|- Coracoclavicular
Trapezoid | jigament
ligament




Shoulder (Anterior View)

Clavicle (cut and elevated)

Coracoacromial Ligament N

Acromioclavicular Ligament\ e b ' 33
NN iy Trapezoid Ligament I Coracoclavicular

Acromion Process N
Conoid Ligament ] Ligament

Subacromial Bursa Transverse Scapular

Coracohumeral Ligament Ligament

Humerus — Coracoid Process

Superior Glenohumeral

Transverse humeral .
Ligament

Ligament
Middle Glenohumeral Ligament

Synovial membrane on' /_8
tendon of long head Aﬁ |
of biceps brachii |

Inferior Glenohumeral Ligament

G O

Hook retracting Triceps tendon (long head)

subscapularis muscle Joint Capsule




Rotator Cuft

+The rotator cuff is an anatomical term
given to the group of muscles and their

tendons that act to stabilize the shoulder.

+Composed of the tendons and muscles
(SITS)that hold the head of the humerus (ball)
in the glenoid fossa (socket).




Rotator Cutt

Superior view :
Infraspinatus
contraction

Posterior

Anterior



Rotator Cutt

» “SITS” muscles
» Supraspinatus
> Infraspinatus

» Teres Minor

» Subscapularis







Acromioclavicular
ligament

Goracoacromial
ligament

Subacromial

Transverse
ligament

Conoid

ligament )
Coracoclavicular

Trapezoid ligament
ligament




Acromioclavicular Joint

0 arthrodial (gliding) joint  » Acromion process&Clavicle

Acromioclavicular
ligament

Acromion

Coracoacromial
ligament

Clavicle
Coracoid

Conoid portion
Trapezoid portion
process
Coracoclavicular

ligament

Glenoid
fossa

Figure 8-7. Ligaments of the acromioclavicular joint.




AC joint stability

Conoid
ligament

Coracoclavicular
Trapezoid | ligament

ligament

This image appears in Neamann DA: Kinesiology of the Musculoskelstal System:
ananananan for Physical Rehabilitation.

Copyright © 2002, Mosty, Inc. AS rights reserved.

» Suprerior and inferior
AC joint capsular
ligaments

» Deltoid and upper
trapezius

» Coracoclavicular
ligament

» Articular disc



Sternoclavicular Joint

> a complex saddle-shaped
articular surface .

> linking the axial skeleton
with the appendicular
skeleton.

» the medial end of the
clavicle is usually convex along

\, ; its longitudinal diameter and
; N / concave along its transverse
! /- diameter.
H
ya » Sternum is slightly concave

longitudinal and convex
transversal in their facet.






» Flexion/Extension

» Abduction/Adduction

» Internal/External
Rotations




Table 7-1 Average Shoulder Range of Mation in Normal Subjects

(Degrees)
Author Boone and Murray Brown Chang, Buschbacher,
- Azen (1979) et il (1985) et al (1988) and Ediich (1988)

Subjects 109 M 0M20F A M 10M 10 MT .
Age (yrs) 2-19 19-54 25-66 27 =42 21-35

Flexion 168 165 167 171 163 171 157
Abduction 185 183 178 179 168 - -
Extension 67 57 5 59 76 55 A2
External rofation 108 100 88 97 136 42 /8
Internal rofation 71 61 i M 84 83 b
Glenchumeral — - 122 126 99 - -

abduction
NOTE: Notice the tendancy for mare flexibility in the youngar males (Boone and Azen) and in the fernales versus
the males (Murray ef al). the decreased fiewbility of the power lifters versus narmal controls (Chang, Buschbacher,

and Edich), and the marked amount of external ratation in the baseball players (Brown &t al).
“Major lecgue baseball players.
tPower lifters.
tThe goniometric positions were described as stondard, except thaf the scopula was stabilized.




Shoulder range of motion

motion ROM(degree)

Flexion( glenohumeral&scapula) 0-180

Extension

Abduction ( glenohumeral) 0-(90-120)

Horizontal adduction

External rotation




Flexion & extension vs coracohumeral ligaments

a-resting position

)b-extension(anterior band stretched more

c-flexion(posterior band stretched more)|




Axial rotation Horizontal flex&ext
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positions Closed-packed

4

:abduction &external rotation,where the

capsular structures are twisted tightly.

» Abduction starts with internal rotation of the

humerus

in 90 degrees.

» Abduction starts with external rotation of the

humerus

in 110 degrees




Superior view

Lateral view

T e




Osteokinematics at the SC joint

v'Elevation/Depression — 45/ 10 degrees Max

v Protraction/ Retraction — 15 to 30 degrees in each
direction

v'Axial Rotation — 40 to 50 degrees

Frontal plane

Elev/Dep
Sagittal plane\ N

Post Rot

Horizontal plane
ProT/ReT

Vertical axis

Longitudinal
axis .
Ant/Post axis
oo The right sternoclavicular joint showing the osteokinematic motions of the

clavicle.



scapulothoracic movements

» Upward tilt
- Elevation and depression » Upward and downward

- Protraction and retraction rotation




Elevation & depression

» Scapulothoracic elevation shown as a summation of elevation
at the SC joint and downward rotation at the AC joint

Posterior view

e




Superior view

-

-
\
1

]

!

I

" HORIZONTAL
" PLANE
* ADJUSTMENTS

(

~ -

AC Joint




Upward & downward rotation

Scapulothoracic upward rotation shown as a summation of

elevation at the SC joint and upward rotation at the AC joint

Posterior view

A Joint






MUSCLES

A. From trunk to the shoulder girdle

B. From shoulder girdle to humerus

. From trunk to humerus




Muscles from trunk to shoulder girdle

| -Serratus Anterior
2-Terapezius

3-Rhomboid Major&Minor
4-Pectoralis Minor

5-levator Scapula

q.

W SERRATUS
—\ANTE RIOR

Trapezius

Levator scapulae

Rhomboideus

Q‘?:-hua S ) S ¥
Seventh cervical {08 ) ~ Rhomboideus
vertebra / major

Rhomboid minor m.
Rhomboid major m.




shoulder to humerus

anterior
| -Deltoid é middle
posterior

2-Suprasinatus (C) | 5-Subscapularis | (rc)
_(RC) 6-Terres major

_ (RC) 7/-Coracobrachialis

» (RC)=Rotator Cuff
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Teres Major

Coracobrachialis
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Posterior view

Upper trapezius

coraco

‘;a,
W@

Levator 18 :
scapulae o trapezius
— =

Latissimus
dorsi

FIGURE 5-5. Posterior (A) and anterior (B) surfaces of the ri
attachments in gray. The dashed lines show the capsular attach

Short head
biceps and &

Anterior view

Middle and anterior deltoid

Upper trapezius

brachialis —

L

tubercle '
Sternum

PectO(aIis

in
ular fossaf

{
‘.éubscap

Long head triceps on

infraglenoid tubercle il

Serratus anterior

ght scapula. Proximal attachment of muscles are shown in red, dista

ments around the plenohumeral joint




Rhomboid minor m,
Rhomboid major m.




» SERRATUS
NTERIOR




Upper
trapezius

Inferior angle of scapula

figure 8-15. Rotational movement of the right scapula.

Upper \
Trapezius

Serratus
Anterior

Lower
Trapezius




—

o

o
]

= = = Serratus anterior (lower fibers)
= Upper Trapezius
=== Lower Trapezius

\l
1

(@3]
o
|

EMG Activity
(Percent of Maximum)

o

]

l l I | l
30 60 90 120 150 165

Arm Abduction Angle
(degrees)

FIGURE 5-51. The EMG activation pattern of the upper trapezius
and middle trapezius and the lower fibers of the serratus anterior
during shoulder abduction in the scapular plane. (Data from Bagg
SD, Forrest WJ: Electromyographic study of the scapular rotators
during arm abduction in the scapula plane. Am ] Phys Med 65:
111-124,1986.)
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Muscles in humerus movement

Abductors: deltoid (3 divisions), supraspinatus

Adductors: pectoralis major, latissimus dorsi, teres
major
Flexors: biceps brachii, coracobrachialis, anterior

deltoid Extensors: triceps brachii, posterior deltoid,
latissimus dorsi, teres major

Internal rotators: pectoralis major; subscapularis,
anterior deltoid, latissimus dorsi, teres major
External rotators: — infraspinatus, teres minor,
posterior deltoid




TABLE 7. Maximal Work Capacities of Muscles Acting on Glenohumeral Joint

Shortening Cross Section Work Capacity
Naoame of Muscle |_E:II meters) (in sg cm] (in kg m)

IN FLEXTON OF SHOULDER
Subscapularis 0.011

252 2. 7F
Supraspinatus 0.031 7.7 2.39
Coracobrachialis 0.039 5.8 2.26
Infraspinatus and teres minor 0.014 16.5 2.21
Biceps, short head 0.048 3.2 1.54
Biceps, long head (.030 3.3 0.99
12.16
IN EXTENSION OF SHOULDER
Teres major 0.101 9.8 9.90
Triceps, long head 0.054 4.7 2.54
12.44
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IN ADDUCTION OF THE SHOULDER

Teres major 0.066 9.8 6.47
Coracobrachialis 0.052 5.8 3.01
Triceps, long head 0.041 4.7 1.92
Biceps, long head 0.019 3.2 0.61

12.01

IN ABDUCTION OF THE SHOULDER

Supraspinatus 0.033 Pl 2.54
Infraspinatus and teres minor 0.011 16.5 1.81
Subscapularis 0.004 25.2 1.01
Biceps, long head 0.012 3.3 0.40

5.76
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of muscles Palpation

i 5

FIGURE 7-1. Lower digitations of serratus ante-
rior near their origins on the ribs. The upper
portion of the muscle is covered by the pectora-
lis major.




FIGURE 7-6. Palpation of pectoralis minor. With the subject’s hand resting in the lumbar
of the back, both pectoralis major and pectoralis minor are relaxed. The tendon of pecta 3
minor is palpated below the coracoid process when the subject raises the hand off the back




FICURE 7-3. Palpation of thomboids. When trapezius and rhomboids are relaxed, examiner’s
“ocer may be placed under medial border of scapula.




SBCURE 7-14. The lower portion of the pectoralis major contracts as the subject adducts the arm
=== nsl resistance. The examiner’s fingers are separating the lower portion from the upper.

r ic tha ctornaoclasricaalaoe 3304 Soxraral o cclao ozl = 213




FIGURE 7-13. The upper portion of the pectoralis major is seen contracting as the subject is
pulling the arm in direction toward the head against resistance. A pencil has been placed across
the lower portion of pectoralis major to show that it is relaxed.




=L 'RE 7-11. Identification of coracobrachialis. This muscle emerges from underneath the in-
sor border of the pectoralis major, where it lies close to the tendon of the short head of the




'RE 7-7. The examiner grasps around the anterior portion of the deltoid, separating it from
—iddle deltoid and from the pectoralis major.




=

TRE 7-12. Palpation of the lower portion of the latissimus dorsi. The subject presses down-
on the examiner’s shoulder. The teres major may also be seen contracting strongly.



236 BRUNNSTROM'’S CLINICAL

FIGURE 7-9. Infraspinatus and teres minor may be felt contracting near the lateral border of
scapula when the shoulder is externally rotated. Vertical position of arm allows activatiom
these two muscles in a rather isolated fashion.



SURE 7-10. Subscapularis is palpated in internal rotation of the shoulder. The palpating
==rs are placed in the axilla and are moved in direction toward the costal surface of the
E=pula.




