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Abstract: Lumbar spinal canal stenosis is a syndrome of neurological symptoms that appear due to compression 

of the cauda equina nerve bundle and nerve roots, as a result of narrowing of the lumbar spinal canal through 

which the spinal nerve bundle passes, and accompanies the degeneration that occurs with aging. Specific causes 

related to narrowing and compression are degenerative bulging of an intervertebral disk, thickening of a vertebral 

arch, an apophyseal joint or the yellow ligament and spondylolisthesis. All these factors, which are due to various 

diseases, cause narrowing of the spinal canal, resulting in compression of the spinal nerves inside the canal and 

inducing neurological symptoms. The main symptoms are sciatica and intermittent claudication that are treated 

with therapies based on the severity of the stenosis. These range from conservative treatment provided at pain 

clinics etc. and rehabilitation, to surgical treatment. Especially in recent years lumbar spinal canal stenosis has 

been treated increasingly in the elderly. 
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Introduction: 

The lumbar spine (lower back) consists of five vertebrae in the lower part of the spine, between the ribs and the 

pelvis. The term Lumbar spinal stenosis (LSS) refers to the anatomical narrowing of the spinal canal and is 

associated with a plethora of clinical symptoms. The annual incidence of LSS is reported to be five cases per 

100,000 individuals, which is fourfold higher than the incidence of cervical spinal stenosis.1 The characteristic 

symptom of LSS is neurogenic claudication, which was a term coined by Dejerine (1911)2 and defined by von 

Gelderen(1948)3 and later, Verbiest(1954).4 In his report, von Gelderen described neurogenic claudication as 

“localized, bony discoligamentous narrowing of the spinal canal that is associated with a complex of clinical signs 

and symptoms comprising back pain and stress-related symptoms in the legs (claudication)”.3 This 

characterization is still in use today. LSS has become the most common indication for lumbar spine surgery, in 

part because of the increasing quality and availability of radiological imaging.5 The increasing frequency of LSS 

surgery also reflects the elevated demand for mobility and flexibility in the aging population. Propagated by the 

increasing prevalence of this condition, controlled, evidence-based advice for individual treatment decisions is 

starting to emerge.5-7 

LSS can be classified according to etiology (primary and secondary stenosis) and to anatomy (central, 

lateral or foraminal stenosis). Primary stenosis is caused by congenital narrowing of the spinal canal,8,9 whereas 

secondary stenosis can result from a wide range of conditions, most often chronic  degeneration, which leads to 

a destabilized vertebral body. Other causes of secondary stenosis include rheumatoid diseases, osteomyelitis, 

trauma, tumours  and  in rare cases Cushing disease or  iatrogenic cortisone application.10 

http://www.ijnrd.org/
http://en.wikipedia.org/wiki/Lumbar_vertebrae
http://www.spine-health.com/glossary/vertebra-vertebrae-plural
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If you have lumbar spinal stenosis, you may have trouble walking distances or find that you need to lean forward 

to relieve pressure on your lower back. You may also have pain or numbness in your legs. In more severe cases, 

you may have difficulty controlling your bowel and bladder. There is no cure for lumbar spinal stenosis, but you 

have many treatment choices. 

 

 

Narrowing of the spinal canal usually occurs slowly, over many years or decades. The disks become less spongy 

with aging, resulting in loss of disk height, and may cause bulging of the hardened disk into the spinal canal. Bone 

spurs may also occur and ligaments may thicken. All of these can contribute to narrowing of the central canal and 

may or may not produce symptoms. Symptoms may be due to inflammation, compression of the nerve(s) or both. 

 

            Degenerative spondylolisthesis and degenerative scoliosis (curvature of the spine) are two conditions that 

may be associated with lumbar spinal stenosis.  

1. Degenerative spondylolisthesis (slippage of one vertebra over another) is caused by osteoarthritis of the facet 

joints. Most commonly, it involves the L4 slipping over the L5 vertebra. It is usually treated with the same 

non-surgical (“conservative”) and surgical methods as lumbar spinal stenosis. 

2. Degenerative scoliosis occurs most frequently in the lower back and more commonly affects people aged 65 

and older. Back pain associated with degenerative scoliosis usually begins gradually and is linked with 

activity. The curvature of the spine in this form of scoliosis is often relatively minor. Surgery may be indicated 

when nonsurgical measures fail to improve pain associated with the condition. 

SYMPTOMS : 

 Pain, weakness or  numbness in the legs, calves or buttocks. 

 Cramping in the calves with walking, requiring frequent short rests to walk a distance. 

 Pain radiating into one or both thighs and legs, similar to the lay term “sciatica”. 

 In rare cases, loss of motor functioning of the legs, loss of normal bowel or bladder function. 

 Pain may improve with bending forward, sitting or lying down. 

 A weakness in a foot that causes the foot to slap down when walking ("foot drop") 

 Loss of sexual ability. 

http://www.ijnrd.org/
http://en.wikipedia.org/wiki/Spondylolisthesis
http://umm.edu/programs/spine/health/guides/degenerative-adult-scoliosis
http://www.niams.nih.gov/health_info/osteoarthritis/osteoarthritis_ff.asp
http://www.healthline.com/human-body-maps/l4-fourth-lumbar-spine-vertebrae
http://www.healthline.com/human-body-maps/l5-fifth-lumbar-spine-vertebrae
http://www.ncbi.nlm.nih.gov/pubmedhealth/PMHT0024494/
https://www.hopkinsmedicine.org/health/conditions-and-diseases/-/media/ksw-images/amuscsk20140310v0005300x300.ashx
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 Pressure on nerves in the lumbar region can also cause more serious symptoms known as cauda equine 

syndrome. If you have any of these symptoms, you need to get medical attention right away. 

 

CAUSES : 

Spinal stenosis may be congenital (rarely) or acquired (degenerative), overlapping changes normally seen in the 

aging spine. Stenosis can occur as either central stenosis (the narrowing of the entire canal) or foraminal stenosis 

(the narrowing of the foramen through which the nerve root exits the spinal canal). Severe narrowing of the lateral 

portion of the canal is called lateral recess stenosis. The ligamentum flavum (yellow ligament), an important 

structural component intimately adjacent to the posterior portion of the dural sac (nerve sac) can become thickened 

and cause stenosis. The articular facets, also in the posterior portion of the bony spine can become thickened and 

enlarged, causing stenosis. These changes are often called “trophic changes” or “facet trophism” in radiology 

reports. As the canal becomes smaller, resembling a triangular shape, it is called a "trefoil" canal. 

Other conditions or circumstances that can cause spinal stenosis: 

 Osteoarthritis 

 Narrow spinal canal 

 Injury to the spine 

 Spinal tumor 

 Certain bone diseases 

 Past surgery of the spine 

 Rheumatoid arthritis 

 

DIAGNOSIS : 

Diagnosis is made by a neurosurgeon based on history, symptoms, physical examination and test results. 

Imaging studies used may include the following: 

1. X-ray: Focuses radiation through the body to create an image and can show the structure of the bones, 

alignment of the spine and outline the joints. 

2. CT scan or CAT scan: Creates images by combining multiple X-rays together and can show the shape and 

size of the spinal canal, its contents and the structures around it with details of the bony anatomy. 

3. MRI: Creates images by using powerful magnets and computer technology and can show the spinal cord, nerve 

roots and surrounding areas, as well as enlargement, degeneration and tumors. 

4. Myelogram: Injects contrast dye into the spinal fluid space (cerebrospinal fluid) to outline the nerves and 

spinal cord, and show evidence of any pressure affecting these areas; seen on X-ray, sometimes done with a CT 

scan. 

 

TREATMENT :  

Non-surgical Treatment:  

Nonsurgical treatment options focus on restoring function and relieving pain. Although nonsurgical methods do 

not improve the narrowing of the spinal canal, many people report that these treatments do help relieve symptoms. 

1.  Medications : Your health care provider might prescribe 

 Nonsteroidal anti-inflammatory drugs (NSAIDs). Because stenosis pain is caused by pressure on a 

spinal nerve, reducing inflammation (swelling) around the nerve may relieve pain. Non-steroidal anti-

inflammatory drugs (NSAIDs) initially provide pain relief. When used over the course of 5 to 10 days, 

they can also have an additional anti-inflammatory effect. 

http://www.ijnrd.org/
http://www.nlm.nih.gov/medlineplus/xrays.html
http://www.webmd.com/a-to-z-guides/computed-tomography-ct-scan-of-the-body
http://www.webmd.com/a-to-z-guides/magnetic-resonance-imaging-mri
http://www.webmd.com/back-pain/myelogram-16147
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 Antidepressants. Nightly doses of tricyclic antidepressants, such as amitriptyline, can help ease chronic 

pain. 

 Anti-seizure drugs. Some anti-seizure drugs, such as gabapentin (Neurontin, Gralise), are used to reduce 

pain caused by damaged nerves. 

 Opioids. Medications such as oxycodone (Oxycontin, Roxicodone, others) and hydrocodone (Hysingla 

ER) can be habit-forming. 

2. Physical therapy. Stretching exercises, massage, and lumbar and abdominal strengthening often help manage 

symptoms. 

3. Lumbar traction. Although it may be helpful in some patients, traction offers very limited results. There is no 

scientific evidence of its effectiveness. 

4. Steroid injections: Also known as epidural steroid injections. Cortisone is a powerful anti-inflammatory drug. 

Cortisone injections around the nerves or in the "epidural space" can decrease swelling, as well as pain. They also 

reduce numbness, but not weakness, in the legs. Patients should receive no more than three injections per year. 

5. Acupuncture : Acupuncture can be helpful in treating some of the pain in less severe cases of lumbar stenosis. 

Although it can be very safe, long-term success with this treatment has not been proven scientifically. 

6. Chiropractic manipulation : Chiropractic manipulation is generally safe and can help with some of the pain 

from lumbar stenosis. Take care, however, if you have osteoporosis or a herniated disk. Manipulation of the spine 

in these cases can worsen symptoms or cause other injuries. 

7. Needle procedure for thickened  ligaments : Sometimes, the ligament at the back of the lumbar spine gets 

too thick. Needle-like tools inserted through the skin can remove some of the ligament. This can create more 

space in the spinal canal to reduce pressure on nerve roots. You may be given medicine to help you feel calm 

during the procedure. Many people can  go home the same day. 

Surgical Treatment :  

Surgery for lumbar spinal stenosis is generally reserved for people who have poor quality of life due to pain and 

weakness, including difficulty walking for extended periods of time. This is often the reason that people consider 

surgery. 

A doctor may recommend surgery if non-surgical management (as described above) does not improve symptoms. 

There are different types of spinal surgeries available, and depending on the specific case, a neurosurgeon will 

help to determine what procedure might be appropriate for the patient. As with any surgery, a patient’s risks 

include age, overall health and other issues, which are all taken  into consideration  before hand. 

1. Laminectomy: This procedure involves removing the bone, bone spurs, and ligaments that are compressing 

the nerves. This procedure may also be called a decompression. Laminectomy can be performed as open surgery, 

in which your doctor uses a single, larger incision to access your spine. The procedure can also be done using a 

minimally invasive method, where several smaller incisions are made. Your doctor will discuss the right option 

for  you. 

http://www.ijnrd.org/
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2. Laminotomy: This surgery removes only part of the lamina. The surgeon carves a hole just big enough to 

relieve pressure in a specific spot. 

 

 

3. Laminoplasty : This surgery is done only on spinal bones in the neck. It makes the space within the spinal 

canal bigger by creating a hinge on the lamina. Metal hardware bridges the gap in the opened section of the spine. 

http://www.ijnrd.org/
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4. Spinal fusion: This procedure is considered if you have radiating nerve pain from spinal stenosis, your spine 

is not stable and you have not been helped with other methods. Spinal fusion surgery permanently joins (fuses) 

two vertebrae together. A laminectomy is usually performed first and bone removed during this procedure is used 

to create a bridge between two vertebrae, which stimulates new bone growth. The vertebrae are held together with 
screws, rods, hooks or wires until the vertebrae heal and grow together. The healing process takes six months to 

one year. 

5. Foraminotomy: The foramen is the area in the vertebrae where the nerve roots exit. The procedure involves 

removing bone or tissue this area to provide more space for the nerve roots. 

6. Interspinous process spaces: This is a minimally invasive surgery for some people with lumbar spinal 

stenosis. Spacers are inserted between the bones that extends off the back of each vertebrae called the spinous 

processes. The spacers help keep the vertebrae apart creating more space for nerves. The procedure is performed 

under local anesthesia and involves removing part of the lamina. 

7. Medial Facetectomy: Removal of part of the facet (bony joint) which may be overgrown, to create more space 

in the spinal canal. 

8. Anterior Lumbar Interbody Fusion (ALIF): Removal of the degenerative disk by going through the lower 

abdomen. A structural device, made of bone, metal, carbon filter or other materials, is placed to take the supportive 

place of the removed disk and packed with bone, so that ultimately fusion between the bone (body of the 

vertebrae) above and below occurs. 

9. Posterior Lumbar Interbody Fusion (PLIF): Removal of the degenerative disk by going through the skin on 

the back, removal of the posterior bone of the spinal canal, retraction of the nerves to get to the disk space. A 

structural device, made of bone, metal, carbon filter or other materials, is placed to take the supportive place of 

the removed disk and packed with bone, so that ultimately fusion between the bone (body of the vertebrae) above 

and below occurs. Similar to TLIF, this is often done on both sides of the spine. 

10. Transforaminal Lumbar Interbody Fusion (TLIF): Removal of the degenerative disk by going through the 

skin on the back, removal of the posterior bone of the spinal canal, retraction of the nerves to get to the disk space. 

A structural device, made of bone, metal, carbon filter or other materials, is placed to take the supportive place of 

the removed disk and packed with bone, so that ultimately fusion between the bone (body of the vertebrae) above 

and below occurs. Similar to PLIF, this is often done on only one side of the spine. 

 

 

http://www.ijnrd.org/
https://health.clevelandclinic.org/is-spinal-fusion-right-for-you/
http://www.spines.com/procedures/medial-facetectomy
http://www.uscspine.com/treatment/anterior-lumbar-fusion.cfm
http://orthoinfo.aaos.org/topic.cfm?topic=A00594
http://orthoinfo.aaos.org/topic.cfm?topic=A00596
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11. Posterolateral Fusion: Places bone graft on the back and side(s) of the spine to achieve a fusion. 

12. Instrumented Fusion: Using “hardware” (hooks, screws, other devices) to add stability to the construction 

for fusion. 

The potential benefits of surgery should always be weighed carefully against the risks of surgery and anesthesiar. 

Although a large percentage of lumbar spinal stenosis patients who ultimately undergo surge y report significant 

pain relief after surgery, there is no guarantee that surgery will help every individual. 

 

Surgical risks: 

 There are minor risks associated with every surgical procedure. These include bleeding, infection, blood clots, 

and reaction to anesthesia. These risks are usually very low. Elderly people, overweight people, diabetics, 

smokers, and those with multiple medical problems have  higher  rates of complications from surgery. Specific 

complications from surgery for spinal stenosis include: 

 Tear of the sac covering the nerves (dural tear) 

 Failure of the bone fusion to heal if a fusion is performed 

 Failure of screws or rods if a fusion is performed 

 Nerve injury 

 Need for further surgery 

 Failure to relieve symptoms 

 Return of symptoms 

 

Conclusion : 

 The diagnosis of lumbar spinal canal stenosis is mainly based on the patient’s subjective symptoms, which are 

not present at rest, but appear mostly in a standing position and when walking. This disease is therefore sometimes 

not easily understood by the people around the patient. In many cases, patients and their families stop treatment, 

considering the symptoms to be simple neuralgia due to aging. Therefore, the pathology of this disease should be 

explained well to gain the understanding not only of the patients, but also their families. It is not true that the 

patients will be paralyzed, or that they will be forced to use a wheelchair, if this disease remains untreated. At the 

time point that symptoms do not improve with adequate conservative therapy, operative treatment should be 

considered. Today, as more old people want to maintain an active life, lumbar spinal canal stenosis is one of the 

diseases for which treatment opportunities will increase. 
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