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Joints and Movements

Dr. Felipe Orihuela Espina



Log

= 20-May-2018: Initiated translation from
some slides | had (from Adv. Top Biosignal

1)
" 03-May-2018: Added some slides on hand
anatomy



ANATOMY



Figure from:

[http://froap.tk/hand-
anatomy/]
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Hand anatomy

Phalanges

Metacarpal
bones

Carpal
bones

Bones of human hand and wrist

Distal

Middle Distal phalanx
of the thumb

Proximal

Proximal phalanx

of the thumb
Hamulus of hamate Trapezoid
:isifortm Trapezium | Carpal
amate .
Triquetrum coprare bones
Scaphoid
| Lunate
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Hand anatomy

>~ { it \ Phalanges
= | - . \—«Distal
‘ ) : « Middle
y -1 ' . “ =y, —eProximal
= J ~) - -~ 1
_ : 1 7 bR /
f / — “\
B { . \ \ (
eS| a e J
Metacarpals -,

‘\ ! |
*Head —— | J
_ / * Shaft )\(

{ * Base x ‘ /

Sesammd 2 3 4\ 1 /
bones 1 c i Carpals
Carpals % arpa s T 2
* Trapeziu
* Trapezium :

* Trapezoid

. Hamate g A
« Capitate ‘/§5 ' * Trapezoid
Pisiform ——+ Scaphoid

* Scaphoid \
\ . Trlquetrum
adius . Lunate ,
——Una—— Radius
(a) Anterior view of left hand (b) Posterior view of left hand

Figure from: [http://amels.tk/hand-anatomy/]
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Joints: Hand

Anatomy of the Hand
Distal Phalange
Medial Phalange — Phalanges
Proximal Phalange
— Metacarpal Bones
— Carpal Bones

Figure from:

Ulna

[http://healthcare.utah.edu/orthopaedics/ha
nd-therapy.php]
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Hand anatomy
" Muscles:

®" The purpose of a muscle is to move a joint.

" For muscles, it is interesting to know;
® Their origin point (where they anchor)

" |t is a certain point of a bone that remains stable during
contraction.

" Their insertion (where they link)

" The insertion is a certain point of a bone (in some cases
also a certain point of a fascia), in which a certain

muscle, as well as its force during contraction inserts.

® The muscle inserts in most cases via a tendon onto the
bone.

®" Their innervation (the nerve which activates them)
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Hand anatomy

THE MUSCLES OF THE HUMAN HAND

Overview of the most
Muscles of hand - Dorsal, important mascles of the hand
Deep layer

Figure from:
[https://www.anatomywarehouse.com/body-
parts/upper-lower-limbs/hand/hand-charts]
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Figure from:
[http://anatomyproartifex.blog spot.mx/]
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Hand anatomy

The twin
muscles

Lateral epidondyle
of the humerus

Olecranon process
off the ulna

Anconcus

We'll cover these
three radial side
muscles next time.

Division line between
dorsal and ventral

compartments
{this appears as a
crease on the wlnar
side of the arm.)

Extensor carpi ulnaris
{right next to the ulna!)

Extensor digitorum

Extensor digiti minimi
{right between the twin muscles!)
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flexoy
carpi
radialis

/ flexor
carp_i
ulnaris

Flexor carpii ulnaris:

flexes and adducts
hand at wrist

Flexor carpi radialis:

flexes and abducts
hand

Hand Anatomy

Flexor Flexor digitorum Flexor pollicis
digitorum profundus: flexes longus: flexes
distal phalanges thumb
flexes|middle | of digits 2 -5

phalangesof

digits2—-5
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Hand anatomy

Innervation

. . DEEP FLEXORS OF FOREARM
Flexor digitorum profundus MEDIAN NV
L 1 * g FLEXORsy "
Ll A{_ ' DA | DIGITORUM
. : SUPERFICIALIS FLEXOR
oo paon | MR croryNpUs)

tendons-
by
ULNAR
NV

enter via

arpal tunnel

DIVIDE into 2

bands-Att to

MIDDLE

PHALANX allow

FLEXOR DIG.

PROFUNDUS

X iy ToDISTAL 4 0,
=%, PHALANX ey 1

Bight forearm: antenor (palmar) views

Rught forearm: antérior (palmar) view

Figure from: [http://www.pinsdaddy.com /flexor-
digitorum-superficialis-and-profundus]
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Hand anatomy

Istto 3rd palmar  Ist to 4th dorsal

Figure from: [https://www.anatomywarehouse.com/body-parts/upper-lower-limbs/hand/hand-charts]
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Hand anatomy

Radial artery and palmar carpal branch

Radius

Superficial palmar branch of radial artery

Pronator quadratus muscle

Ulnar nerve

Ulnar artery and palmar carpal branch
. Flexor carpi ulnaris tendon
Flexor retinaculum (transverse
carpal ligament) (reflected)

Palmar carpal arterial arch
Opponens pollicis muscle

Branches of median nerve

Pisiform
! Median nerve
to thenar musc~les and to 1st ) : ’ . Abductor digiti minimi muscle (cut)
and 2nd lumbrical muscles N :
”/ X7 \ Deep palmar branch of ulnar artery
Abductor pollicis ,_ / 5 P \ B and deep branch of ulnar nerve
brevis muscle (cut) » 7 Y7 '
Flexor pollicis

brevis muscle

Flexor digiti minimi brevis muscle (cut)

Opponens digiti minimi muscle
M Deep palmar (arterial) arch
Adductor pollicis g
muscle
1st dorsal

Palmar metacarpal arteries
interosseous muscle
Branches from deep
branch of ulnar nerve
to 3rd and 4th lumbrical
muscles and to all
interosseous muscles

Common palmar digital arteries

Deep transverse metacarpal ligaments

Lumbrical muscles (reflected)

Source:

e
U 2

[ can’t remeber where | got it from @]
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JOINTS AND MOVEMENTS
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Joints

\g’

Neck

Shoulders

Elbows

Lumbar spine

:

Hips

I
r

Wrists

Knees

//A\§\\

Ankles

Figure from: [http://design.tutsplus.com/articles/human-anatomy-fundamentals-
flexibility-and-joint-limitations--vector-25401]
(c) 2018. Felipe Orihuela-Espina
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Movements: Coarse

Tipo de movimiento segun direccién

Flexién Reduccion (flexion) o aumento (exten-
/Extensién sion) del angulo entre los huesos

Dedos

.

B Extension

Tipo de movimiento segtn articulacion S /», (A I\ ) 1 1 -
Flexién / Extension f A XY “'} 4 ) I 1

\ 4/ / \ lof v 0\
{ lL \\b——{/ ” i f N \ Horizontal

| | “\\ i
[, > abduction

Pronacién / Giro de la palma de la mano hacia | Mufieca Pronacién / Supinacién

Supinacién abajo (pronacién) o hacia arriba (supi- Elevacion / Depresion
nacion)

Elevacién / Movimiento hacia arriba (elevacion) o | Codo Flexion / Extension

Depresién hacia abajo (depresion)

Aduccién [/ Acercamiento (aduccién) o alejamien- | Hombro Flexion / Extension

Abduccién to (abduccién) del plano medio del
cuerpo.

Elevacion / Depresion
Aduccién / Abduccién

Tabla 3.2 Movimientos corporales de la extremidad superior

Table: [Oropeza-Salas, BSc thesis, 2012]
Figure from: [http://medical-
dictionary.thefreedictionary.com/physic

al+exercise]

G

Supination Pronation Inversion Eversion
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Movements: Neck

i

The neck Flexion Extension
35°
Head too bent
The neck WRONG! L
doesn’t
show a Neck bent
bend. ™~

RS

Lateral bending

Head too far
from vertical

70° S
' 4») q
u ‘ 4 =%
Rotation
(
Head Head +
only upper body

Figure from: [http://design.tutsplus.com/articles/human-anatomy-fundamentals-
flexibility-and-joint-limitations--vector-25401]
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Movements: Spine

(At rest) Flexion Extension Rotation + neck rotation
77
( \
X\
Note how the N
central line ]
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Figures from: [http://design.tutsplus.com/articles/human-anatomy-fundamentals-
flexibility-and-joint-limitations--vector-25401]
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Movements: Lumbar

Y148

Lumbar Lumbar

Lumbar
+ spine

+ hips

Lumbar +
hips + spine

Flexion Extension Lateral
bending
Figure from: [http://design.tutsplus.com/articles/human-anatomy-fundamentals-
. flexibility-and-joint-limitations--vector-25401]
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Movements: Shoulder

Abduction

(Bringing up
the arm
sideways)

Figure from:
[http://design.tutsplus.com/article
s/human-anatomy-fundamentals-
flexibility-and-joint-limitations--
vector-25401]

Horizontal flexion
(Swinging the arm horizontally)

Horizontal extension

Vertical flexion Vertical extension

Shoulder lock

|§\\s‘¢$
S
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Movements: Elbow

Extension

Hyperextension

=— v
From this position:
180
Q§<°\\/4 o
Supination

Turning out

[
Flexion impeded by muscle

Pronation
Turning in

s
S

S

|
2

= s
=llll \ ~é
T

o

Figures from: [http://design.tutsplus.com/articles/human-anatomy-fundamentals-
flexibility-and-joint-limitations--vector-25401]
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Movements:Wrist

Flexion

L L]
.

Extension

Radial Deviation Ulnar Deviation Pronation Supination

Figure from:

of the wrist_or the forearm]

(c) 2018. Felipe Orihuela-Espina
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[http://www.researchgate.net/post/Is_pronation_supination_a_movement_part_
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Movements: Hip

Flexion

Extension
Dynamic/passive: yes
Active: VERY difficult

Abduction

110-130°

Internal

rotation

, \\
0,
fnAge

External

rotation
Figure from: [http://design.tutsplus.com/articles/human-anatomy-fundamentals-
flexibility-and-joint-limitations--vector-25401]
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Movements: Knee

Flexion

Muscle-

impeded

Extension Misleading Internal
silhouette rotation
_ normal
extension

§|"0°
Figure from: [http://design.tutsplus.com/articles/human-anatomy-fundamentals-
flexibility-and-joint-limitations--vector-25401]
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Movements: Ankle

Flexion

Extension

30°

200
: Pronation Supination
') o — 4 A
20 Sole faces in

Sole faces out

AN\

Figure from: [http://design.tutsplus.com/articles/human-anatomy-fundamentals-
flexibility-and-joint-limitations--vector-25401]
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Movements: Hand

Extension

a b c
EXTENSION NEUTRAL FLEXION

Radial :
deviation

N
NEUTRAL

w
ADDUCTION

Copynght ©2012, 2008, 2004, 2000, 1995, 1992 by Saunders, an Impnint of Elsevier Inc. All nghts reserved.
Figure from:

%\ [https://www.studyblue.com/notes/note/n/chapter-
22-musculoskeletal/deck/1329298]

Figure from: [http://studiolab.io.tudelft.nl/vrhand/]
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Movements

Power Flat Hand Push Finger Push
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Movements

Movement Terminology - Physical Literacy - Fundamental Movements

* Movement Terminology: Stationary (maintain and control body movement)

Bend Elevate Spin Pull / Push (Shoulder Girdle)
Stretch Shake Shrug Turn Controlled 1-Step (F/B-L/R)

* .Balance / Stability Movements: (shift in body parts that alter one’s balance)

Spin Roll Land Fall Balance
Stop Twist Swing Dodge Athletic positions

* Fundamental Movements: (transport body from one place to another)

Climb Leap Swing Shuffle Hop
Gallop Run Skip Jump Change of direction

* Object Control: (send, receive, or travel with an object)

Send Receive Travel Send / Receive
Kick Catch Dribble: Strike:

Roll Stop Feet Bat/ Racket / Stick
Throw Trap Hands Ball - Puck

Strike Stick Foot - Punt / Kick

Figurefrom: [http://www.nsca.com/education/articles/practical-application-for-long-term-athletic-development/]
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Some literatura pending revision
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Movement. Lippincott Williams & Wilkins, 2th edition, 2009.
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musculoskeletal system. Lippincott Williams & Wilkins, 4th edition, 2012.

Felix E Zajac. Muscle and tendon: properties, models, scaling, and
application to biomechanics and motor control. Critical reviews in
biomedical engineering, 17(4):359-411,1989.
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generation in striated muscle. Nature, 233(5321):533-538,1971.

A.F. Huxley. Muscular contraction. The Journal of physiology, 243(1):1,
1974.
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