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Biomechanics of spondylosis





Scottish dog





Types of spondylolisthesis include:
• Congenital spondylolisthesis occurs when a baby’s spine doesn’t form the way 

it should before birth. The misaligned vertebrae put the person at risk for slippage 
later in life.

• Isthmic spondylolisthesis happens as a result of spondylolysis. The crack or 
fracture weakens the bone.

• Degenerative spondylolisthesis, the most common type, happens due to aging. 
Over time, the disks that cushion the vertebrae lose water. As the disks thin, they 
are more likely to slip out of place.

• Less common types of spondylolisthesis include:

• Traumatic spondylolisthesis happens when an injury causes vertebrae to slip.

• Pathological spondylolisthesis occurs when a disease (such as osteoporosis) or 
tumor causes the condition.

• Post-surgical spondylolisthesis is slippage as a result of spinal surgery.
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Grading of Spondylolisthesis







Subjective Assessment

• Insidious or gradual onset 

• Low back pain primarily worsening with extension-related 
activities 

•Pain varies from a dull ache to sharp pain especially upon 
extension 

•Muscle guarding either unilateral or bilateral 

• Improves with rest 

• Individuals may be excessively hypermobile 

•Pain radiating to buttock

•Pain worsening with sport activity



Objective Assessment

•Tenderness and pain on palpation of the spinous process 
of affected vertebra 

•Lordotic lumbar spine 

•Muscle guarding either unilateral or bilateral of erector 
spine 

•Weakness in gluteal and abdominals 

•Pain on extension 

•Positive single-leg hyperextension test 

•Hamstring tightness
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Lumbar & Pelvic Muscles









Lumbar Ligaments





spondylolisthesis and nerve compression



Can we reduce risk of spondylolisthesis?

•Do regular exercises for strong back and abdominal 
muscles.

•Maintain a healthy weight. Excess weight puts added 
stress on your lower back.

•Eat a well-balanced diet to keep your bones well-
nourished and strong.

•Prevent from injury & high risk performance in life.

https://my.clevelandclinic.org/health/articles/heart-health-diet


Complementary Treatments
• The following well-tolerated treatments can be used 

throughout rehabilitation to help reduce pain symptoms:

• Thermotherapy

•NSAIDS

• Epidural Steroid Injections

•Massage

•Osteopathic/chiropractic manipulation

•Cognitive Behavioral Therapy (CBT)



Physiotherapy Management
• Physiotherapy management focuses on reducing pain levels as well as 

optimizing physical function through the use of specific stabilization, 
strengthening and range of motion exercises. More recently, Pilates and 
Transcutaneous Electrical Nerve Stimulation (TENS) have been introduced 
for the management of chronic lower back pain conditions, including 
spondylolysis, however; there is little to no research illustrating the 
effectiveness of TENS. The main goal of physiotherapy management is to 
promote normal movement patterns which are pain free.

• Initially, a period of rest is needed to settle down symptoms and promote 
additional blood flow in order to speed up pars interarticularis healing. 
This is usually followed by months of physiotherapy training, incorporating 
a ‘return to play’ stage towards the end of rehabilitation.





Firstly, the physiotherapist will evaluate your condition; check your reflexes and 
strength. Then, the physiotherapist will move on to the following treatments:

• Stretching, strengthening and straightening exercises: Before beginning these 
exercises, your physiotherapist will first apply cold or heat to the affected area and 
then proceed with a deep tissue massage or electric stimulation. When your muscles 
are relaxed, the exercises will begin only then. These exercises are performed to 
strengthen the muscles in your neck. Through these, you will learn how to improve 
your range of movement and posture.

• Neck traction: Pulling your head to stretch out your spine is called neck traction. This 
technique is used to improve movement and ease the pain. Traction is used to open 
the spaces between the vertebras gently in order to ease pressure on the distressed 
discs. Traction is done continuously or sporadically, with short periods of rest in 
between. If you cannot find the right physiotherapist to do this for you, there are 
devices to help you stretch your spine.

• Cervical collars and pillows: Neck pillows or cervical pillows, are made to keep your 
neck steady while you sleep. Cervical collars are also called neck braces which are 
used to support the neck. While cervical collars have been proven to be quite 
beneficial, there isn’t much evidence to support cervical pillows in treating cervical 
spondylosis. You can always consult physiotherapist before purchasing a cervical 
pillow.
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Williams flexion exercises

• Pelvic Tilts

• Partial sit-ups

• Knee-to-chest

• Hamstring stretch

• Standing lunges

• Seated trunk flexion

• Full squat





Main exercise for spondylolistesis:







Guidelines



Physical Therapy Management

• Spondylolisthesis should be treated first with conservative therapy, 
which includes physical therapy, rest, medication and braces.

• The Rehabilitation exercise program should be designed to improve 
muscle balance rather than muscle strength alone. 

• Good exercise choices include:



Static Stretches
Static hamstring stretch



Static
hip 
flexor
stretch



Core Stabilization
Transverse abdominis activation:
Early stage exercise



Core Stabilization
Transverse abdominis activation:
Late stage exercise



Rectus abdominis training
Early stage exercise 



Rectus 
abdominis 
training
Later stage exercise



Pelvic tilt control
Early stage exercise



Pelvic 
tilt 
control
Later 
stage 
exercise



Standing arm exercise for spondylolisthesis



Plank



bridge



Outcome Measures

• Disability: Oswestry Disability Index, the SF-36 Physical Functioning 
scale, the Quebec Back Pain Disability Scale

• Dysfunctional thoughts: Short Form of the Medical Outcomes Study 
(SF-36)

• Pain: Pain Numerical Rating Scale, VAS.

• Quality of life: Short-Form Health Survey 

• Kinesiophobia and Catastrophising: 

Tampa Scale for Kinesiophobia, 

Pain Catastrophising Scale



Summery of rehabilitation:
• Isometric and isotonic exercises beneficial for strengthening of the main muscles of the trunk, 

which stabilize the spine. These techniques may also play a role in pain reduction.

• Core stability exercises, useful in reducing pain and disability in chronic low back pain in patient 
with spondylolisthesis.

• Movements in closed-chain-kinetics, antilordotic movement patterns of the spine, elastic band 
exercises in the lying position

• Gait training

• Stretching and strengthening exercises, to agonist muscle tightness, antagonist weakness, or 
both, which may result in decreased lumbar lordosis.

• In order to improve the patient’s mobility stretching exercises of the hamstrings, hip flexors and 
lumbar Para spinal muscles are important.

• Balance training including - Sensomotoric training on unstable devices, walking in all variations, 
coordinative skills

• Hydrotherapy

• Endurance training of muscles, effective for chronic low back pain.

• Cardiovascular exercise 

• Williams flexion exercises are a set of exercises that decrease lumbar extension and focuses on 
lumbar flexion.



از همراهی شما سپاسگزارم






















































































