
Mechanics of orthosis

Definition of mechanics

1 :a branch of physical science that deals with energy 
and

forces and their effect on bodies

2 :the practical application of mechanics to the 
design,

construction, or operation of machines or tools

3 :mechanics or functional details or procedure

the mechanics of the brain

Mechanics & Biomechanics Mechanic is the study of 
forces and their effects, the

application of these mechanical principles to human 
bodies in movement and rest

is Bio mechanic. Biomechanics = Bio + Mechanics 
Biomechanics is the application of

the principles of mechanics to the systems of the 
human body. In biomechanics, we

study forces of nature acting on the human body 
when a person picks up an object,

walks or stands still.

Divisions of Mechanics The study of mechanics is 
divided into several categories. The

fig illustrated these categories. The two major 
divisions are

Static’s and Dynamics

Static’s:- Is the study of bodies in equilibrium. When 
the sum of all the



forces and moments acting on the body is zero, then 
the body is in a

state of equilibrium. A body in equilibrium may be 
either rest or in

motion at constant velocity. 

B. Dynamics:- The second larger branch of 
mechanics, is the study of

moving bodies and way they change their rate and 
direction of

motion. Changes in rate and direction of motion are 
caused by

unbalanced force

.. Orthosis

Orthotics (Greek: Ορθός, romanized: ortho, lit. 'to 
straighten, to align') is a medical

specialty that focuses on the design and application 
of orthoses.

An orthosis (plural: orthoses) is "an externally applied
device used to modify the

structural and functional characteristics of the 
neuromuscular and skeletal system". An orthotist is

the primary medical clinician responsible for the 
prescription, manufacture and

management of orthoses

Orthotics combines knowledge of anatomy and



physiology, pathophysiology, biomechanics and 
engineering.

Patients who benefit from an orthosis may have a 
condition such

as spina bifida or cerebral palsy, or have experienced 
a spinal

cord injury or stroke. Equally, orthoses are sometimes
used

prophylactically or to optimise performance in sport.
[3]

An orthosis is the correct term for an externally 
applied device

that is designed and fitted to the body to achieve one 
or more of

the following goals: Control biomechanical alignment.
Correct or

accommodate deformity. Protect and support an 
injury

An orthosis may be used to

:

Control, guide, limit and/or immobilize an extremity, 
joint or

body segment for a particular reason

Restrict movement in a given direction



Assist movement generally

Reduce weight bearing forces for a particular purpose

Aid rehabilitation from fractures after the removal of a 
cast

Otherwise correct the shape and/or function of the 
body, to

provide easier

An ankle foot orthosis (AFO) brace is a type

of orthotic. Here it is being used to support

the foot due to foot drop, caused

by multiple sclerosis.

the types of orthosis

Types of Orthoses & Prostheses

Cervical Orthosis.

Cervical Thoracic Orthosis (CTOs)

Spine Orthotic.

Arm.

Wrist/Hand.

Hips

Knee Orthosis (KO) Brace.

Ankle Foot Orthoses (AFO)



orthosis device

Orthotic devices, also called orthoses, are braces that 
help support weakened

muscles while walking. They also enhance comfort 
and help slow the progress of

contractures (tightened muscles or tendons that 
become shorter over time).

Orthotic devices can be worn at any time of the day or
night

moment of equilibrium

moment of equilibrium

Moment { bending moment } Moment: - The motion 
consists of rotation around

an axis, which is a certain distance from the line of 
action of force. It is defined

as the product of force and the perpendicular distance
from the axis of rotation

to line of action of the force. Moment M=F *R it may be
CCW or CW.  Moment

is a turning effect of a force around a selected point 
(axis), which is called the

Pivot or Fulcrum  M = F * L (perpendicular) – Unit of 
moment is Newton meter



)Nm ( Moment depends on: – The size of the force – 
The

.perpendicular

OF EQUILIBRIUM MOMENTS

consider the equilibrium of an object like a horizontal 
bar. In

the lab it will be a meter stick. Equilibrium means that 
it

does not have translation (motion in which all points 
on the

body move with the same vector velocity) or rotation. 
We

can define rotation by choosing any point on the 
body,

calling that point the "axis", and considering rotation 
about

that axis

There may be several forces acting on the body, and 
each force acts at a

certain point. In the diagram, F1 acts at point P1 and 
F2 acts at point P2; A

is the axis. We consider only forces that act up or 
down. The distance from



the point where the force acts to the axis is called the 
moment arm, d1 and

d2 in the diagram. The product of the force times the 
moment arm is called

the torque (also called the moment), and is 
represented by the Greek letter

tau: t

definition of equilibrium

Equilibrium, , the condition of a system when neither 
its state of

motion nor its internal energy state tends to change 
with time. ... An

equilibrium is unstable if the least departure produces
forces that tend

to increase the displacement. An example is a ball 
bearing balanced on

the edge of arazor blade.

Types of balance:

.Static poiseIt is the physical ability that enables a 
person to maintain a still

position, such as a pendulum movement on the mind



.Balanced balanceNeutral balance occurs when the 
axis of rotation passes

the center of gravity of the body, and this type of 
balance does not exist in

humans because the center of gravity in humans is 
mobile and unstable

.Unsteady equilibriumAn unstable or unstable balance
occurs when the axis

of rotation passes vertically under the center of 
gravity of the body. An

.example is the handstand on the parallel system

the tconditions of equilibrium

Conditions for equilibrium require that the sum of all 
external

forces acting on the body is zero (first condition of 
equilibrium),

and the sum of all external torques from external 
forces is zero

)second condition of equilibrium(

How do you solve a moment

The Moment of a force is a measure of its tendency to 
cause a body



to rotate about a specific point or axis. ...The 
magnitude of the

moment of a force acting about a point or axis is 
directly

proportinoal to the distance of the force from (= Force 
x Distance or

M = (F)(d

the point or axis. ...Moment

free body diagram

A free body diagram consists of a diagrammatic 
representation of a single

body or a subsystem of bodies isolated from its 
surroundings showing all the

forces acting on it In physics and engineering, a free 
body diagram (force

diagram, or FBD) is a graphical illustration used to 
visualize the applied forces,

moments, and resulting reactions on a body in a given
condition. They depict a

body or connected bodies with all the applied forces 
and moments, and

reactions, which act on the body(ies). The body may 
consist of multiple

internal members (such as a truss), or be a compact 
body (such as a beam). A



series of free bodies and other diagrams may be 
necessary to solve complex

problems.

Purpose

Free body diagrams are used to visualize the forces 
and moments applied to

a body and to calculate the resulting reactions in 
many types of mechanics

problems. These diagrams are frequently used both to
determine the

loading of individual structural components and to 
calculate internal forces

within the structure, and they are utilized across most 
engineering

disciplines from Biomechanics to Structural 
Engineering. In the educational

environment, learning to draw a free body diagram is 
an important step to

understanding certain topics in physics, such as 
statics, dynamics and other

forms of classical mechanics.

Features

A free body diagram is not meant to be a scaled 
drawing. It is a diagram that

is modified as the problem is solved. There is an art 
and flexibility to the



process. The iconography of a free body diagram, not 
only how it is drawn

but also how it is interpreted, depends upon how a 
body is modeled.Free

body diagrams consist of:A simplified version of the 
body (often a dot or a

box)Forces shown as straight arrows pointing in the 
direction they act on

the bodyMoments shown as curved arrows pointing in
the direction they

act on the body

Modeling the body

A body may be modeled in three ways:a particleThis 
model may be used

when any rotational effects are zero or have no 
interest even though the

body itself may be extended. The body may be 
represented by a small

symbolic blob and the diagram reduces to a set of 
concurrent arrows.A

force on a particle is a bound vector.rigid 
extended.Stresses and strains are

of no interest but turning effects are. A force arrow 
should lie along the line

of force, but where along the line is irrelevant. A force 
on an extended rigid



body is a sliding vectornon-rigid extended.The point 
of application of a force

becomes crucial and has to be indicated on the 
diagram. A force on a

non-rigid body is a bound vector. Some use the tail of 
the arrow to indicate

the point of application. Others use the tip

Example: A body in free fallFigure : An empty rigid 
bucket in free fall in a

uniform gravitational field with the force arrow at the 
center of

gravity.Consider a body in free fall in a uniform 
gravitational field. The body

may bea particle. It is enough to show a single 
vertically downward pointing

arrow attached to a blob.rigid extended. A single 
arrow suffices to

represent the weight W even though calm 
gravitational attraction acts on

every particle of the body.

Angled forces

Angled force (F) broken down into horizontal (Fx) and 
vertical (Fy)

componentsDetermining the sum of the forces is 
straightforward if all they



are aligned with the coordinate frame's axes, but it is 
somewhat more

complex if some forces are not aligned. It is often 
convenient to analyze the

components of the forces, in which case the symbols 
ΣFx and ΣFy are used

instead of ΣF. Forces that point at an angle to the 
diagram's coordinate axis

can be broken down into two parts (or three, for three 
dimensional

problems)—each part being directed along one of the 
axes—horizontally

)Fx (and vertically (Fy).

Analysis

A free body diagram is analyzed by summing all of the
forces, often

accomplished by summing the forces in each of the 
axis directions. When

the net force is zero, the body must be at rest or must 
be moving at a

constant velocity (constant speed and direction), by 
Newton's first law. If

the net force is not zero, then the body is accelerating 
in that direction

according to Newton's second law

.



Bending moment

In solid mechanics, a bending moment is the reaction 
induced in a structural

element when an external force or moment is applied 
to the element, causing

the element to bend. The most common or simplest 
structural element

subjected to bending moments is the beam. The 
diagram shows a beam which is

simply supported (free to rotate and therefore lacking 
bending moments) at

both ends; the ends can only react to the shear loads. 
Other beams can have

both ends fixed; therefore each end support has both 
bending moments and

shear reaction loads. Beams can also have one end 
fixed and one end simply

supported. The simplest type of beam is the 
cantilever, which is fixed at one end

and is free at the other end (neither simple or fixed). In
reality, beam supports

are usually neither absolutely fixed nor absolutely 
rotating freely.

The internal reaction loads in a cross-section of the 
structural element can



be resolved into a resultant force and a resultant 
couple. For equilibrium,

the moment created by external forces (and external 
moments) must be

balanced by the couple induced by the internal loads. 
The resultant internal

couple is called the bending moment while the 
resultant internal force is

called the shear force (if it is transverse to the plane of

element) or the normal force (if it is along the plane of 
the elemen.

Computing the moment of force

An important part of determining bending moments in 
practical problems is the

computation of moments of force. Let 
{\displaystyle \mathbf {F} } be a force vector

acting at a point A in a body. The moment of this force
about a reference point (O) is

defined as[2]{\displaystyle \mathbf {M} =\mathbf {r} 
\times \mathbf {F} } where

\}displaystyle \mathbf {M} { is the moment vector and 
{\displaystyle \mathbf {r} } is the

position vector from the reference point (O) to the 
point of application of the force (A).



The {\displaystyle \times } symbol indicates the vector
cross product. For many

problems, it is more convenient to compute the 
moment of force about an axis that

passes through the reference point O. If the unit 
vector along the axis is {\displaystyle

\mathbf {e} } , the moment of force about the axis is 
defined as{\displaystyle M=\mathbf

}e\ {cdot \mathbf {M} =\mathbf {e} \cdot (\mathbf {r} 
\times \mathbf {F} )} where

\}displaystyle \cdot { indicates the vector dot product.

Design of orthosis

Design of orthosis

The Study of Orthotics (meaning "modification"). It is 
a specialized

branch of medicine that is concerned with designing,

manufacturing and installing orthoses in the human 
body.

Orthotics are single orthoses. They are external 
devices and tools

that are used to support, repair and correct the 
structural and



functional characteristics of the nervous-muscular 
and skeletal

systems as well. A brace is a medical .device used to 
stabilize a

limb, joint, or part of

Use of braces

1-Controlling, directing, limiting or stopping the 
movement of a limb

2-joints, or any part of the body for some reason.

3-To determine movement in a specific direction.

4-To aid and support movement in general

5-To reduce the load of body weight on a specific part 
of a target.It may

6-be used as part of post-fracture rehabilitation 
treatment.To repair a

morphological and / or functional deformity of the 
body.Provides the ability

to move more easily with pain relief.

Upper limb orthoses



They are mechanical or electromechanical

devices used from the outside of the arm or

part of it to restore or improve the structural

or functional characteristics of the arm or its

parts carried by the device. Types of upper-limb 
orthoses

Clavicular and shoulder orthoses

Arm orthoses

Functional arm orthoses

Elbow orthoses

Forearm-wrist orthoses

Forearm-wrist-thumb orthoses

Forearm-wrist-hand orthoses



Hand orthosesUpper-extremity orthoses (with special 
functions)

Lower-limb orthoses

A lower-limb orthosis is an external device applied

to a lower-body segment to improve function by

controlling motion, providing support through

.stabilizing gait

Types of lower limb resistance

Foot orthoses

Ankle orthoses

Knee orthoses

function of orthosis joint

AFOs are externally applied and intended to control

position and motion of the ankle, compensate for

weakness, or correct deformities. ... They control the 
ankle

directly, and can be designed to control the knee joint

indirectly as well. AFOs are commonly used in the

treatment of disorders affecting muscle function.

Functional Orthosis



By definition, a functional foot orthotic is a device that
is

contoured to the entire foot and used to reduce 
abnormal

motion or abnormal position of the foot. ... They are

specifically designed devices that are worn inside the 
shoe

to control abnormal foot function /or accommodate 
painful

areas of the foot.

purpose of an AFO brace

An AFO is a device that is used to control instabilities 
in the

lower limb by maintaining proper alignment and 
controlling

motion. It is most often used with patients suffering 
from

neurological or orthopedic conditions such as stroke,

multiple sclerosis, cerebral palsy, fractures, sprains 
and

arthritis.

affected of joint on gait



Arthritis in the lower part of your body, whether 
osteoarthritis

or inflammatory arthritis, can change your gait, or how
you

walk. ... “Arthritis in your hips and knees affect your 
gait

because of three factors: pain, stiffness, and 
weakness.” The

same goes for arthritis in the feet.

What is Antalgic gait?

Antalgic gait is one of the most common forms of 
altered

gait in patients presenting to the emergency 
department

and primary care offices. It refers to an abnormal 
pattern of

walking secondary to pain that ultimately causes a 
limp,

whereby the stance phase is shortened relative to the 
swing

phase.

Why has my gait changed?

Common causes include arthritis and orthostatic



hypotension; however, most gait and balance 
disorders

involve multiple contributing factors. Most changes in 
gait

are related to underlying medical conditions and 
should not

be considered an inevitable consequence of aging.

What does change in gait mean?

Abnormal gait or a walking abnormality is

when a person is unable to walk in the usual

way. This may be due to injuries, underlying

conditions, or problems with the legs and feet.

.

kinematics and acceleration

kinematic acceleration

Acceleration is the rate at which velocity changes. In

other words, knowing the acceleration of an object 
tells

you how fast the velocity of the object is changing.

Since velocity is the rate at which position changes, 
and

acceleration is the rate at which velocity changes,



acceleration is a "rate of a rate“

the difference between an increasing

acceleration and a positive acceleration

Remember that acceleration is a change in speed.

A car that is slowing down is decreasing its speed.

 ...If the speed is increasing, the car has positive

acceleration. When the car slows down, the speed

decreases.

the difference of acceleration

Velocity is the rate of change of position with respect 
to time,

whereas acceleration is the rate of change of velocity. 
Both are

vector quantities (and so also have a specified 
direction), but the

units of velocity are meters per second while the units
of

acceleration are meters per second squared.

How do you explain acceleration

The definition of acceleration is: Acceleration is

a vector quantity that is defined as the rate at



which an object changes its velocity. An object

is accelerating if it is changing its velocity.

What is law of acceleration and

examples?

Newton's Second Law of Motion says that 
acceleration

)gaining speed (happens when a force acts on a mass 
(object).

Riding your bicycle is a good example of this law of 
motion at

work. Your bicycle is the mass. Your leg muscles 
pushing

pushing on the pedals of your bicycle is the force.

What are the 4 types of acceleration?

Any change in the velocity of an object results in an

acceleration: increasing speed (what people usually 
mean

when they say acceleration), decreasing speed (also 
called

deceleration or retardation ), or changing direction 
(called

centripetal acceleration.( 

What happens when acceleration is



zero?

When acceleration is zero (that is, a = dv/dt = 0), rate 
of change

of velocity is zero. That is, acceleration is zero when 
the velocity

of the object is constant. Motion graphs represent the 
variations

in distance, velocity and acceleration with time.

equilibrium for ankle deformity

The ankle is the joint that connects the foot and the 
leg. The formation of the ankle joint is

complex and includes two joints:

The primary joint: It consists of three bones:

The tibia, which is the medial part of the ankle

A splint that is located in the lateral part of the ankle

The ankle bone is at the bottom.



The ankle core joint is responsible for the up and 
down movement of the foot.

Partial joint: It is located under the primary joint and 
consists of two bones:

The ankle bone at the top

The heel bone at the bottom.

The partial joint is responsible for the lateral 
movement of the foot.

The ankle has three joints: the right ankle joint, the

subtalar joint, and the lower fibular tibial joint. The

movements produced by this joint are dorsiflexion 
and

plantar flexion of the foot. , The term ankle

refersexclusively to the ankle region. In medical 
terms.

Ankle sprains are tears of the ligaments that hold the 
ankle in place.

Ankle sprains usually occur when walking or running 
on uneven ground, and



the foot turns inward so that the ankle ligaments 
stretch beyond the normal

range of motion and tear.

The ankle usually swells, and walking becomes 
painful.

Doctors can usually diagnose ankle sprains based on 
a physical examination,

and sometimes on X-ray imaging.

Treatment may involve rest, application of ice, a 
compressive dressing,

elevating the leg above head, and possibly surgery.

Doctors classify sprains as:

First class: mild

Second degree: moderate to severe

Third degree: very severe

Most ankle sprains are mild

.



mechanic of function of AFO

What are AFOs used for?

An ankle foot orthosis (AFO) is used to improve

walking patterns by reducing, preventing or

limiting movement of the lower leg and foot and

by supporting weak muscles.

work?

 Ankle foot orthosis is a custom-built brace that is

always worn on the foot or lower leg. It surrounds

the foot and controls how much the ankle and the

foot can move. At the same time, it keeps both of

them in a natural position to help the patient walk

or stand.

AFOs?

In step with all your AFO needs

An ankle-foot orthosis, or AFO, is a support intended 
to

control the position and motion of the ankle,



compensate for weakness, or correct deformities. 
AFOs

can be used to support weak limbs, or to position a

limb with contracted muscles into a more normal

position.

.Can you drive with AFO

Solid AFO devices almost eliminate the ability to

drive an automobile when patients wear them

on the right lower extremity. ... Hinged

ankle-foot orthoses with an open posterior

ankle shell design will not affect shoe fit or

driving an automobile.

Examine the AFO

An ankle foot orthosis (AFO) brace is a type of

orthotic. Here it is being used to support the

Multiple sclerosisfoot due to foot drop,

caused by multiple sclerosis.

An orthosis is a medical device used to stabilize

a limb, joint, or part of the body for some

medical reason

Orthotics combines anatomy and physiology,

pathophysiology, biomechanics, and materials



engineering. People with conditions such as

post-stroke deformities, spinal cord injury, birth

defects such as spina bifida and cerebral palsy can

benefit from orthoses in treating these

conditions. Equally, on the other hand,

sometimes these orthoses can be used

preventively or to improve performance in the

world of sport.

The ankle brace, or AFO, can be used

for:Controlling, directing, limiting and / or

stopping the movement of a limb, joints, or any

part of the body for some reason.To determine

movement in a specific direction.To aid and

support movement in general.To reduce the

load of body weight on a specific part of a

target.It may be used as part of post-fracture

rehabilitation treatment.To repair a

morphological and / or functional deformity of

the body.Provides the ability to move more

easily with pain relief.

Ankle and foot bracesThey are supports that support 
the

foot and ankle. It is an external orthosis that is used to



control the position and movement of the ankle, to

compensate for weakness or correct a deformity. It 
can be

used with the weak end of its support and support 
with

the help of muscle contraction in order to reorient its

position properly. It is also used to stabilize the ankle 
and

lower limb and immobilize it in the presence of 
fractures

and arthritis,One of two methods is followed to obtain 
a

comfortable and comfortable foot-ankle

orthosis:Providing pre-made and pre-made foot-ankle

orthoses that meet the users' sizes.Manufacture to 
order

individually, from a model (prosthesis) made from a 
die

)casting (or with the help of computers for imaging, 
design

and milling. To make a durable plastic foot-ankle 
orthosis

that is heated to 400 degrees Fahrenheit, and to do

material modeling directly

biomechanics of ankle foot deformity



biomechanics of the foot

Normal biomechanics of the foot and ankle can be

divided into static and dynamic components. The 
static

structures include the bones, joint sur- face congruity,

ligaments, and fascia. ... The beam action of the

metatarsals, as described by Hicks, represents the

supportive aspect of the long bones of the foot.

biomechanical dysfunction

Biomechanical dysfunction is an acquired change in

musculoskeletal mechanics that result in faulty

movement patterns. Most chronic bone and joint or

ligament and tendon problems originate from a

biomechanical abnormality of the foot, ankle or lower

extremity.

Typical foot and ankle problems caused by vital 
dysfunction are:Heel painTumorsPlantar

fasciitisarthritisCalluses and cornPosterior neck 
tendon defectHeel spurAchilles

tendinitisFlat feetHeel spurHalux RigidusThe fibular 
tendonComb painSesame



inflammationChronic lateral ankle painChildren's 
complaints

When to visit a foot and ankle specialistIf you feel that

extra cushioning or support will ease your symptoms, 
you

may want to try the over-the-counter shoe inserts first.
If

you experience severe pain or discomfort, or if the 
pain

persists after wearing a shoe attachment for a few 
weeks,

make an appointment with our clinic. An appropriate

medical evaluation by one of our foot and ankle 
specialists

will determine whether a defect in vital activity is the 
cause

of or contributing to your problem.

alignment of mech & anatomic FO

anatomic alignment

Anatomic alignment (a) attempts to mimic the natural 
knee by cutting the tibia at 3° varus to the mechanical 
axis of the tibia and a distal femoral cut that is 9° 
valgus to the mechanical axis of the femur to recreate 
a 6° valgus joint line.



mechanical alignment

Mechanical alignment considers only the two-
dimensional (2D) alignment of the limb and knee in the
coronal or frontal plane. ... In most patients, 
mechanically aligning the limb and components to a 
neutral or 0• hip-knee-ankle angle changes the 
obliquity and raises the joint line from normal.

coronal alignment

Maquet's line passes from the centre of the femoral 
head to the centre of the body of the talus. The 
distance of this line from the centre of the knee on a 
long-leg radiograph provides the most accurate 
measure of coronal alignment. Malalignment causes 
abnormal forces which may lead to loosening after 
knee replacement.

 kinematic knee alignment

Kinematic Alignment is a customised method of 
positioning a knee replacement with the aim of 



restoring the native, pre-arthritic joint lines and 
rotational axes of a patients knee. ... When performing
a knee replacement, a surgeon chooses where to 
position each component on the bone.

 anatomic alignment of the lumbar spine

The normal curve of the lumbar spine is a lordosis. 
This is a forward curve that helps keep the discs and 
muscles in proper alignment. The lumbar spine rests 
upon the sacrum. The place where they meet is called 
the lumbosacral joint, or L5-S1.

 .axial alignment

An axial misalignment means the two ends of each 
axis, or shaft, don't meet. ... This kind of misalignment
can also be called an end float because the ends of 
the shafts “float” but do not connect, meaning they 
can move in and out.

the four types of alignment

There are four main alignments: left, right, center, and 
justified.

Left-aligned text is text that is aligned with a left edge.

Right-aligned text is text that is aligned with a right 
edge.

Centered text is text that is centered between two 
edges.

Use the parallel axis in AFO



the parallel axis theorem used 

The parallel axis theorem, it also known as Huygens–
Steiner theorem, or just as Steiner's theorem, named 
after Christiaan Huygens and Jakob Steiner, can be 
used to determine the moment of inertia or the second
moment of area of a rigid body about any axis, given 

the body's moment of inertia about a parallel axis...

the parallel axis theorem and whom it is applied

The parallel axis theorem can add any angle varied 
moment of inertias to give the perpendicular moment 
of inertia. Explanation: Parallel axis for any area is 
used to add the two mutually perpendicular moment 
of inertias for areas. It gives a moment of inertia 

perpendicular to the surface of the body .

parallel and perpendicular axis theorem

The parallel axis theorem states that, the moment of 
inertia of a body about any axis is equal to the 
moment of inertia about parallel axis through its 
center of mass plus the product of the mass of the 
body and the square of the perpendicular distance 
between the two parallel axes.

What do two perpendicular axes represent? 

If two non-vertical lines in the same plane intersect at 
a right angle then they are said to be perpendicular. 
Horizontal and vertical lines are perpendicular to each
other i.e. the axes of the coordinate plane. The slopes 
of two perpendicular lines are negative reciprocals.



How do you determine if two lines are parallel ? 

We can determine from their equations whether two 
lines are parallel by comparing their slopes. If the 
slopes are the same and the y-intercepts are different, 
the lines are parallel. If the slopes are different, the 
lines are not parallel. Unlike parallel lines, 
perpendicular lines.

What are five ways to prove two lines are parallel ? 

Show that corresponding angles are equal.

Show that alternative interior angles are equal.

Show that consecutive interior angles are 
supplementary.

Show that consecutive exterior angles are 
supplementary.

In a plane, show that the lines are perpendicular to the
same line.

biomechanics of kafo

How does a kafo work

A KAFO is a long-leg orthosis that spans the knee, the
ankle, and the foot in an effort to stabilize the joints 
and assist the muscles of the leg. While there are 
several common indications for such an Orthosis, 
muscle weakness and paralysis of the leg are the 
ones most frequently identified.



the three-point force system

Orthotists use 3 point pressure in most orthotic 
designs to control angular movement. The three-point 
force system permits angular change or control over a
joint, for example when controlling ankle 
plantarflexion in an AFO or genu valgus in a knee 
orthosis.

Who needs a kafo

Stance control. Clinical indications for a KAFO include
instability of the knee and ankle, quadriceps 
weakness or absence, hyperextension of the knee, 
varus or valgus deformity correction in children, and 
paralysis of one or both legs.

 

a grafo

GRAFO stands for Ground Reaction Ankle Foot 
Orthoses. The GRAFO is a type of orthotic device that 
reaches around to the front of the knee extending 
down to the ankle.

type of knee joint orthosis

How many types of knee orthosis are there?

Knee braces fall into four general categories, these 
including Prophylactic, Functional, Rehabilitative, and
Unloader/Offloader knee braces. Learn about the 
difference between each category, and in what 
circumstances you would need a brace falling under 
that category.



What is knee orthosis?

A knee orthosis is a specially designed external 
medical device constructed of varying lightweight and
durable compositions of metals and high-density 
materials to provide biomechanical assistance to 
stabilize and support an injured knee and its 
surrounding ligaments, tendons, and muscles by 
extending above and below.

Is a knee brace an orthotic

Knee-ankle-foot orthosis (KAFOs)

A knee-ankle-foot orthosis (KAFO) is an orthosis that 
encumbers the knee, ankle and foot. ... Some research
is being done to enhance the design; even NASA 
helped spearhead the development of a special knee 
joint for KAFOs.

Is it OK to wear a knee brace all day?

Yes, you can wear a knee brace all day. If you have a 
particular injury or are participating in an activity or 
sport, you should make sure to wear the proper brace 
for your injury or sport.

Which knee support is best?

Best Overall: DonJoy Deluxe Hinged Knee Brace

Designed for athletes and active individuals dealing 
with ligament instabilities, meniscus injuries, sprains, 



or osteoarthritis, the brace delivers compression to 
the soft tissue of the knee, offering both comfort and 
support.

Is there a cure for arthritis in the knee?

There is no cure for OA of the knee, but treatment can 
help relieve discomfort and slow the damage. It can 
improve also your quality of life and help you better 
keep up with your day-to-day activities. Your 
treatment options will depend on your individual 
needs.

What is a prophylactic knee brace?

Prophylactic knee braces are designed to protect 
uninjured knees from valgus stresses that could 
damage the medial collateral ligaments.

. biomechanics of knee orthosis

 a knee orthosis

A knee orthosis is a specially designed external 
medical device constructed of varying lightweight and
durable compositions of metals and high-density 
materials to provide biomechanical assistance to 
stabilize and support an injured knee and its 
surrounding ligaments, tendons, and muscles by 
extending above and below.

How many types of knee orthosis are there



Knee braces fall into four general categories, these 
including Prophylactic, Functional, Rehabilitative, and
Unloader/Offloader knee braces. Learn about the 
difference between each category, and in what 
circumstances you would need a brace falling under 
that category.

the main components of lower limb orthosis?

It usually consists of two uprights which are 
connected to a calf band and distally to a mechanical 
ankle joint. Most lower limb orthoses must be 
attached to shoes. A sturdy shoe is an important 
component of the orthosis. The orthosis is attached to
shoes by means of a stirrup, caliper or a shoe insert.

Is a knee brace an orthotic?

If you are experiencing knee pain or discomfort from a
chronic condition, an orthotic knee brace can provide 
relief, support, and increased mobility. Many varieties 
of supportive knee orthotics are available today to 
address many conditions and injuries that cause knee
pain.

Should I wear knee brace all day?

Yes, you can wear a knee brace all day. If you have a 
particular injury or are participating in an activity or 
sport, you should make sure to wear the proper brace 
for your injury or sport.



is a prophylactic knee brace?

Prophylactic knee braces are designed to protect 
uninjured knees from valgus stresses that could 
damage the medial collateral ligaments.

Floor Reaction Orthosis?

Floor Reaction Orthosis Floor Reaction Orthosis is 
revolutionary orthosis: Custom fabricated, moulded 
plastic device that supports the ankle and foot area of 
the body and extends from below the knee down to 
and including the foot

type of knee joint orthosis.

Types of Knee Orthoses

Range of Motion Knee Brace

)ROM(

Patella Stabilizer.

KAFO (Knee Ankle Foot Orthosis)

Stance orthosis.

Chopat (Chondromalacia Patella

Strap(

Unloader Knee Brace for

Osteoarthritis.

Stabilizing Ligament Knee Brace.



How many types of knee orthosis are

there?

Knee braces fall into four general

categories, these including

Prophylactic, Functional,

Rehabilitative, and Unloader/Offloader

knee braces. Learn about the

difference between each category,

and in what circumstances you would

need a brace falling under that

category.

a knee orthosis?

A knee orthosis is a specially

designed external medical device

constructed of varying lightweight

and durable compositions of metals

and high-density materials to

provide biomechanical assistance

to stabilize and support an injured

knee and its surrounding ligaments,

tendons, and muscles by extending



above and below... 

Is a knee brace an orthotic?

If you are experiencing knee pain or

discomfort from a chronic condition,

an orthotic knee brace can provide

relief, support, and increased

mobility. Many varieties of

supportive knee orthotics are

available today to address many

conditions and injuries that cause

knee pain.

a prescription knee brace

After you've suffered a knee

injury, your doctor may

prescribe you a functional

brace. These are typically made

of soft, malleable materials that

will help keep your kneecap and

other joints in place, and

prevent additional injuries.



effect of knee joint malalignment

What is malalignment of the knee?

What is knee malalignment? In a

perfectly aligned knee, weight is

distributed evenly across the knee

joint. However, not all knees are

perfectly aligned. When the knee joint

bows outward or inward, this

distributes weight unevenly across the

joint and is referred to as knee

malalignment.

Can knee arthritis reversed?

You can't reverse your arthritis, but

certain treatments can help slow the

progression of the disease and help

you manage your condition. Getting

the right kind of treatment can ease

your pain and help you maintain or

even improve function, which will

enable you to carry out daily activities.



How can I improve my knee

alignment?

Tighten the muscles on top of your

thigh by pressing the back of your knee

flat down to the floor. (If you feel

discomfort under your kneecap, place

a small towel roll under your knee(.

Hold for about 6 seconds, then rest up

to 10 seconds. Do this for 8 to 12

repetitions several times a day.

How can I slow down arthritis in my knees?

Slowing Osteoarthritis Progression

Maintain a Healthy Weight. Excess weight

puts additional pressure on weight-bearing

joints, such as the hips and knees... .

Control Blood Sugar... .

Get Physical... .

Protect Joints... .

Choose a Healthy Lifestyle.

Can you fix varus knee?



The most common type of surgery used

to treat varus knee without significant

osteoarthritis, particularly in younger

patients, is a high tibial osteotomy. This

procedure realigns the tibia by cutting

into the bone and reshaping it. This

relieves the pressure on your knee

caused by poor tibiofemoral alignment.

.

 


