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• MUSCULOSKELETAL & NERVOUS SYSTEM

• UPPER EXTREMITY
• Sprain/Strain, Muscle Guarding, Tendinitis, Thoracic Outlet Syndrome (TOS), 

Epicondylitis, Ulnar Nerve Injury, Carpal Tunnel Syndrome

• LOWER EXTREMITY
• Hip Pain, Knee Sprain, Knee Bursitis, Meniscal Tears, Patellofemoral Pain, Knee 

Osteoarthritis (DJD), Ankle Sprain

• THE SPINE
• Spinal Anatomy, & Function, The Motion Segment, Spinal Discs, Common Spinal Injuries

Summary of Topics



Musculoskeletal System

• Musculoskeletal system
– Bones
– Joints
– Supporting soft tissue structures

• Muscles
• Ligaments
• Tendons
• Bursa



Nerve Compression Disorders

• Nerve Compression Disorders
– Spinal cord 
– Nerve roots
– Brachial & lumbar plexus
– Peripheral nerves



What are tendons?
 Tendons are rope-like structures 

attaching muscle to bone.



What are ligaments?
 Ligaments are rope-like structures 

attaching bone to bone.

Stretched/Tearing
ligament

Misaligned joint

Irritated 
nerve



Defined as
 Sprain: Injury to a ligament (bone to 

bone fibers)
 Strain: Injury to muscle or tendon 

(muscle to bone fibers)
 Graded according to the extent of 

injury
 Causes pain, swelling & bruising



Generally graded by level of damage and 
instability of involved joints:

 Grade 1 sprain: Stretching and some 
damage to the fibers of the ligaments.

 Grade 2 sprain: Partial tearing of the 
ligaments. If the joint is examined, 
abnormal looseness (laxity) of the joint can 
be felt. 

 Grade 3 sprain: Complete tear of the 
ligaments. Pulling or pushing on the joint 
produces gross instability.



Muscle injuries can be categorized into 
three grades, as follows:

• Grade 1: Mild damage to 
individual muscle fibers (less than 5% of 
fibers) that causes minimal loss of 
strength and motion.

• Grade 2: More extensive damage with 
more muscle fibers involved.

• Grade 3: Complete rupture of a muscle or 
tendon.



Causes:  

 Repetitive motion resulting in accumulation 
of micro-injuries without recovery time.

 Long, uninterrupted hours of activities, 
using computers, 
manual labor, professional athletes.

 Symptoms are burning, stinging, aching, 
tenderness to touch, stiffness, tingling and 
numbness.



Upper EXTREMITY



Thoracic Outlet Syndrome
Compression of the nerves (brachial 
plexus) and/or the vessels (subclavian 
artery and vein) to the upper limb



 Most movable joint in the body.
 Responsible for the shoulder’s instability and making 

it the most often dislocated joint in the body.
 Injuries: specific or cumulative injury
 Types
 Impingement syndrome
 Bicipital & calcific tendinitis
 Glenohumeral instability
 Degenerative arthritis
 Adhesive capsulitis 



Elbow Anatomy

• A hinge and pivotal joint
• Primary function positioning the hand



Epicondylitis

• Lateral epicondylitis or "tennis elbow" 
describes a condition characterized by lateral 
elbow pain

• Medial epicondylitis or "golfer’s elbow" occurs 
on the inside of the elbow and is usually seen 
in occupations that require repeated 
contractions of the flexor and pronator 
muscles



Ulnar Nerve Compromise at the Elbow

• Medial elbow and forearm pain
• Tenderness and/or nerve enlargement
• Weakness, numbness, and tingling
• Differential diagnosis: rule out

– Cervical radiculopathy
– Brachial plexus compromise / Thoracic outlet syndrome
– Ulnar nerve compromise at the wrist



Wrist Sprain One of the most common injuries that often 
occurs as a result of a fall on an outstretched hand.
 Symptoms

 Swelling in the wrist
 Pain at the time of the injury
 Persistent pain with wrist movement
 Bruising or discoloration of the skin
 Tenderness at the injury site
 A warm or feverish feeling to the skin around the wrist

Palmar wrist 
ligaments



Wrist: Carpal Tunnel



 Entrapment leading to pressure on the median nerve
 Numbness, tingling, weakness
 Often bilateral
 Medical conditions
 Diabetes and other neuropathies
 Pregnancy

 Job related factors
 Stressful postures, vibration, cold exposure, excessive 

strength requirements, poor gripping surfaces, and repetitive 
movements of the fingers and wrists 

 Avocational activities
 Home-building projects, gardening, sewing, crocheting, 

knitting, racket sports and throwing, etc.



LOWER EXTREMITY



Hip Pain & Injuries

• Determining hip pin source may due to
– direct injury
– cumulative trauma
– lighting up an underlying degenerative process

• Hip dysfunction can present with hip, groin 
and knee pain

• Cause
– Fractures
– Osteoarthritis
– Bursitis
– Avascular Necrosis (Osteonecrosis)



The KNEE
• Largest joint in the body
• Functions as a hinge joint 
• Knee susceptible to trauma - not protected by layers of muscle 

or fat and is located at the end of two long lever arms
• Most common injuries to the cartilage (menisci) and ligaments



 Stretching or tearing of the supporting  ligaments
 Most commonly involved: MCL, the LCL and the ACL



Knee Bursitis
• Bones, ligaments, tendons and muscles are kept from rubbing 

each other by four small fluid filled sacs call bursae
• Bursae susceptible to inflammatory response from trauma
• Prepatellar bursa most common – present with swelling



 Menisci made of tough cartilage
 Functions:
 Shock absorbers
 Stabilizers in the knee
 Distributes body weight across knee

 Cause of meniscal tears:
 Trauma
 Degenerative aging processes
 Medial > Lateral meniscus tears

 Common symptoms: 
 Knee pain, tenderness & swelling
 Popping or clicking within the knee
 Limited motion of the knee joint 



Patellofemoral Pain
• Accounts for 25% of all knee injuries
• Nearly all patellofemoral disorders can be traced 

to knee malalignment 
• Wear and tear leads to cartilage softening 

(chondromalacia)



Knee Osteoarthritis (DJD)
• Most common joint to be involved in DJD
• May result from early life injury or prior surgery
• Develops over many years
• Abnormal knee wear from:

– Fractures involving the joint
– Instability from ligament tears, and meniscal injuries

• Obesity a causative risk factor
• Symptoms = pain, swelling & stiffness
• Knee replacement = end treatment



 Sprained or twisted ankle, common cause of ankle pain
 Inversion most common - damaging outside ligaments

 Swelling & bruising common symptoms
 Can cause lateral malleolus fracture

 Eversion injuries less common
 Can cause medial malleolus Fracture



The Spine













The vertebra are supported in position by ligaments and 
a pair of small apophyseal joints that slide together and 
protect the spine from excessive flexion and rotation. 
Strength is further given by muscles of the back, trunk 
and abdomen.









Diagnosis Related Estimates (DRE) & Range of Motion (ROM)



Clinical Findings for DRE Categories



The disc cells require glucose for survival and 
produce lactic acid at high rates.. Because 
the tissues are avascular, disc cells depend 
on the blood supply at the margins of 
the discs for their nutrients.

The outer third of the annulus fibrosus is 
thought to house the nerves of the disc but 
when the discs get damaged, these nerves 
grow into the inner two thirds of the annulus–
making them more pain sensitive.



     

Modic type endplate changes represent a classification 
for vertebral body endplate MRI signal, first described in 
1988 1. It is widely recognized by radiologists and 
clinicians and is a useful shorthand for reporting MRIs of 
the spine.

Modic type I
Represents bone marrow edema and inflammation
T1: low signal (but enhanced with Contrast), a-1
T2: high signal , a-2

Modic type II
Represents normal red haemopoietic bone marrow
conversion into yellow fatty marrow as a result of 
marrow ischemia 
T1: high signal,  b-1
T2: iso to high signal,  b-2

Modic type III
represents subchondral bony sclerosis 
T1: low signal, c-1
T2: low signal, c-2

https://radiopaedia.org/articles/vertebral-body-endplates?lang=us


Muscle Guarding v Spasm
Muscle guarding is defined as:
 The hypertonic reaction of muscles 

to localized pain, usually associated 
with movement that aggravates the 
pain.

Muscle guarding is defined as:
 The hypertonic reaction of muscles 

to localized pain, usually associated 
with movement that aggravates the 
pain

 Usually associated with injury.
 A protective mechanism post injury.

Muscle spasm is defined as:
 Sudden, involuntary contraction of a 

muscle or a group of muscles.
 Usually after acute injury or due to 

overuse, dehydration or electrolyte 
imbalance.



Disc Herniation

Protrusion

Extrusion

Sequestration

Disc Herniation
Defined as:
 Localized displacement of disc material beyond normal margins 

of the intervertebral disc.



Radiculopathy
High intensity zone is defined as a bright white signal on T2W 
images in the posterior annulus of the disc and represents 
a fissure/tear in the posterior annulus.

Etiology
A high intensity zone (HIZ) generally occurs due to:

1. Post-traumatic changes
2. Instability of the spine and degenerative changes of the disc

Pathology
HIZs in the posterior annulus represent the in-growth of the 
vascularized granulation tissue into the tears in the posterior part of 
the painful disc induced by inflammation. 

Radiographic features on MRI on T2 Weighted Images:
1. High signal intensity in the posterior annulus on sagittal images
2. HIZ can occur at the superior, middle or lower portions of the 

annulus
3. Lumbar area at L4/5 and L5/S1 levels more commonly involved



Defined as:
 Narrowing of the spinal canal or 

neuroforamina, as a result of 
advanced degenerative disease of 
the disc, bone and ligaments



http://upload.wikimedia.org/wikipedia/commons/d/d6/SpondylolisthesisL5S1.jpg


CAUDA
EQUINA

Manifested by
 Bowel and/or bladder dysfunction
 Saddle anesthesia
 Decreased leg Strength & sensation
 Sphincter tone loss
 Diminished or absent leg reflexes



Thank You
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