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Cortex – gyrus precentralis – 1st 
neuron (by P.Penfield)
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Spinal cord – anterior horns – 
2nd neuron
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If a patient has ANY lesion at 
any point of corticospinal tract:

•Paralysis 
(plegia)

•Paresis

L.Akhmadeeva, 2023



Clinical assessment
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Position / posture
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General Observation: 
Spontaneous

– Posture

– Movement
Robinson C.A., 2020г.



Posture Affects Function
Consider posture of extremities, not just trunk and neck

• Position of the eyes

• Produces abnormal strain on muscles and other soft tissue structures

• Can compress nerves and blood vessels

• Changes the position of the COM in relation to the BOS
– COM- center of mass

– BOS- base of support

• Impacts UE ROM

• Impacts respiratory function

• For every action, there is an equal 

and opposite reaction!!
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General Observation
Use your eyes and your hands

• Symmetry

• Alignment

• Muscle bulk

Robinson C.A., 2020г.



Objective Examination - Musculoskeletal

• Standing posture

– Plumb line

– Kendall’s Classification

Robinson C.A., 2020г.



Objective Examination - Musculoskeletal

• Foot and Toes

Observe for calluses in unexpected locations

Longitudinal 

Arch

Horizontal 

Arch

Hallux 

Valgus

Calluses
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Objective Examination -
Musculoskeletal

• Sitting posture - Impact on function

Robinson C.A., 2020г.



Range of motion



Hip Flexion  (0-115 to 125)
w/ knee flexed

• Position- supine, knee extended, end with knee fully flexed. 

• Axis- 1 finger breath superior/anterior to greater trochanter

• Stationary Arm- parallel to long axis of trunk

• Moving Arm- midline of femur toward lateral 
epicondyle

• Stabilization- pelvis stabilized by opposite 
LE.  Do not allow posterior pelvic tilt.

Robinson C.A., 2020г.



Gait
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Muscle 
strenth

Score % Criteria

0 No active movements

1 0-5 Some elements from movements

2 5-20 Minimal movements

3 20-50 Movements against gravity

4 50-90 Strength to resist physician

5 90-100 Normal strength
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Manual Muscle Testing Principles

• Subject assumes standardized testing position

• Muscle is moved actively through full range of motion to confirm at 3/5 
strength

• Resistance is applied at the furthest distance of the body segment

– Do not cross more than one joint

• If 3/5 strength demonstrated

– Patient actively moves to mid-range of muscle

– Resistance applied in opposite direction of motion

– Resistance applied at furthest point along body segment, without crossing 
a second joint

• If 3/5 strength not demonstrated

– Repeat motion in gravity minimized position

Robinson C.A., 2020г.



Shoulder Abduction
Supraspinatus and Middle Deltoid

• Position- short sit

• Movement- abduct arm from 0°
to 180°

• Resistance- shoulder abducted 
90° with palm down, force 
downward through distal humerus

• Stabilization- same or opposite 
shoulder

Robinson C.A., 2020г.



Wrist Extension
Extensor Carpi Radialis Longus, Extensor Carpi Radialis Brevis, Extensor Carpi 

Ulnaris

• Position- short sit, arm at side, elbow 
flexed 90°, forearm pronated
(or sit with forearm pronated, 
supported on table)

• Movement- extend wrist

• Resistance- dorsum of hand into wrist 
flexion

• Stabilization- forearm
gravity minimized

Robinson C.A., 2020г.



Hip Flexion

• Position- short sit, post pelvic tilt, 
hold edge of table

• Movement- hip flexion in sagittal 
plane from  90-120

• Resistance- anterior surface of thigh 
proximal to knee

• Stabilization- opposite pelvis

Robinson C.A., 2020г.



Knee Flexion

• Position- Prone with hips and 
knees extended

• Movement- flex knee in sagittal 
plane

• Resistance- posterior surface of 
distal leg

• Stabilization- distal thigh

Robinson C.A., 2020г.



Hypotrophy
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Symmetry
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Muscle tone
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Objective Examination -
Musculoskeletal

• Supine posture

Low tone High tone
Robinson C.A., 2020г.



Assessing Muscle Tone
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Что значить жить со спастичностью



Video-patient



ПОСТИНСУЛЬТНАЯ  СПАСТИЧНОСТЬ

Ахмадеева Л.Р., 

2018

Patient of L.Akhmadeeva, 2023.



Fasciculations
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Physiological reflexes
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Physiologic Reflex Testing

Muscle Nerve root Peripheral nerve Response

Biceps C5,C6 Musculocutaneous Slight contraction of elbow flexors

Brachioradialis C5,C6 Radial
Slight contraction of elbow flexors, slight wrist 
extension or radial deviation

Triceps C6,C7 Radial Slight contraction of elbow extensors

Quadriceps L2,L3,L4 Femoral Slight contraction of knee extensors

Hamstrings L5,S1,S2
Sciatic, tibial 
branch

Slight contraction of knee flexors

Achilles S1,S2 Tibial Slight contraction of plantar flexors

Robinson C.A., 2020г.



Physiological reflexes

4+ Hyperreflexia (with clonus)

3+ Very brisk

2+ Brisk

1+ Low

0 No response

1+(R)

0(R)
L.Akhmadeeva, 2023



Physiologic Reflex Testing

Robinson C.A., 2020г.



Pathological signs
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Clonus

L.Akhmadeeva, 2023



Clinical assessment

• Position / posture

• Gait

• Muscle strength

• Trophic function

• Muscle tone

• Fasciculations

• Reflexes (physiological and 
pathological)

• Clonus
L.Akhmadeeva, 2023



Paralysis (plegia)

•No active movements

•Muscle strength = 0
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Paresis 

•Muscle strength more 
than 0 and less than 5
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Paralysis or paresis

Classification

Hemi    Tetra

Para    Tri

UE LE  Mono
L.Akhmadeeva, 2023



Paresis or paralysis

Classification

Central (1 neuron)

peripheral (2 neuron)

1+2 neurons
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Diagnosis

Centr. Peripher.

Muscle tone

Trophic func N
Phys.reflexes.

Pat.reflexes + -
L.Akhmadeeva, 2023
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• Video-patient
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