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Description
Spondylolisthesis is a spinal condition characterized by the anterior 

displacement of one vertebra over the one below it. This condition can 
lead to a range of symptoms, from mild discomfort to severe 
neurological impairment. Understanding spondylolisthesis involves 
exploring its etiology, clinical presentation, diagnostic methods, and 
treatment options. This manuscript provides a comprehensive 
overview of spondylolisthesis, aimed at facilitating better diagnosis 
and management.

Pathophysiology and types of spondylolisthesis
Spondylolisthesis can be classified into several types based on its 

etiology:

Congenital spondylolisthesis: This type results from 
developmental abnormalities of the spinal column. A congenital defect 
in the formation of the neural arch, such as a defective or absent pars 
interarticularis, can predispose individuals to spondylolisthesis.

Isthmic spondylolisthesis: Often occurring in younger individuals, 
isthmic spondylolisthesis results from a defect or fracture in the pars 
interarticularis, a bony structure connecting the superior and inferior 
articular processes. This defect is typically caused by repetitive stress 
or trauma, often seen in athletes.

Degenerative spondylolisthesis: This type is most common in 
older adults and is associated with degenerative changes in the spine, 
such as disc degeneration and facet joint arthritis. These changes lead 
to a loss of disc height and stability, allowing for vertebral slippage.

Traumatic spondylolisthesis: Caused by an acute injury or trauma 
to the spinal column, this type results in a fracture or disruption of the 
vertebral body or its supporting structures.

Pathologic spondylolisthesis: This form is associated with 
underlying systemic conditions, such as tumors or infections, that 
weaken the vertebral structures and result in displacement.

Clinical presentation

The symptoms of spondylolisthesis can vary widely depending on 
the degree of vertebral displacement and the involvement of 
surrounding structures:

Back pain: The most common symptom, often described as a dull, 
aching pain localized in the lower back. Pain may be exacerbated by 
activity and relieved by rest.

Leg pain and sciatica: Compression of the spinal nerves can lead 
to radicular symptoms, such as pain, numbness, or tingling radiating 
down the legs.

Neurological symptoms: In severe cases, the displacement may 
compress the spinal cord, leading to symptoms such as weakness, gait 
disturbances, or loss of bowel and bladder function.

Postural changes: Individuals with significant spondylolisthesis 
may exhibit postural abnormalities, such as an increased lumbar 
lordosis or a visible deformity.

Diagnosis

Accurate diagnosis of spondylolisthesis involves a combination of 
clinical evaluation and imaging studies:

Clinical examination: A thorough physical examination is 
essential to assess the patient's symptoms, range of motion, and 
neurological function. Specific tests, such as the straight leg raise test, 
can help identify nerve root involvement.

X-rays: Standard X-rays are typically the first step in diagnosing 
spondylolisthesis. They can reveal vertebral displacement and other 
structural changes.

Mri: Magnetic Resonance Imaging provides detailed images of soft 
tissues, including the spinal cord and nerve roots, allowing for the 
assessment of any associated neural compression.

Ct scan: Computed Tomography scans offer high-resolution 
images of bony structures and can help in evaluating the degree of 
vertebral slippage and any associated fractures.

Grading: Spondylolisthesis is classified based on the degree of 
vertebral slippage. The Meyerding classification system is commonly 
used, categorizing the displacement into five grades (I to V), with 
Grade I indicating less than 25% displacement and Grade V indicating 
more than 100% displacement.

Treatment and management

Physical therapy: Physical therapy focuses on strengthening the 
core muscles, improving flexibility, and enhancing spinal stability. 
Exercises often include stretches and strengthening routines for the 
abdominal and back muscles.

Medications: Nonsteroidal Anti-Inflammatory Drugs (NSAIDs) and 
analgesics are commonly used to manage pain and inflammation. 
Muscle relaxants may be prescribed to alleviate muscle spasms.
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