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ABSTRACT

The condition known as cervical stenosis occurs when the spinal cord space is insufficient for
the nerve roots and spinal cord. This may harm the spinal cord, a disorder known as
myelopathy, or compress nerves as they leave the spinal canal, a condition known as
Radiculopathy, with cervical spinal stenosis, the nerve roots are compressed by a variety of
pathogenic conditions, resulting in symptoms like pain, weakness, and numbness. Each level
of compression can result in a different set of symptoms depending on which region of the

spine is being compressed, which calls for a specific type of treatment. This exercise
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discusses the diagnosis and treatment of spinal stenosis as well as the function of the

interprofessional team in enhancing patient care.

KEYWORDS: Cervical stenosis, prevention, epidemiology, pathophysiology, history,
clinical anatomy, surgical treatment.

INTRODUCTION

Cervical stenosis is a common cause of neck pain. It takes place as changes take place
in the neck’s vertebrae and the joints that connect them. The development of bone spurs
results in cervical spinal stenosis. The spinal canal becomes more constrained as the bone
spurs spread, placing pressure on the spinal cord and nerves. The three primary forms are
central spinal stenosis, lateral recess stenosis, and foraminal stenosis, each of which can
affect the cervical, thoracic, or lumbar regions of the spine. In medical literature, cervical
spinal stenosis is divided into two categories: congenital, which affects young, active
patients, and acquired, which affects middle-aged and older patients. The mid-cervical spinal
canal’s typical sagittal diameter ranges from 17 to 18 mm. Relative stenosis is defined as less
than 13mm, whereas absolute stenosis is less than 10 mm. (1)

CAUSES OF SPINAL STENOSIS

% The normal anatomy of the spine gradually deteriorates with age and age-related
alterations to the spine over time.
% Arthritis. Spinal stenosis is frequently caused by arthritis as well (2).
% Genetic conditions.
%+ Causes of spinal stenosis include (3):
e Bone spur
e Herniated disks
e Thick ligaments
e Tumors
e Spinal injuries

SYMPTOMS OF CERVICAL STENOSIS

> Degeneration, or wear and tear, affecting the anatomical components | your neck as a
result of aging is a common cause of cervical spinal stenosis. Because of this, adults
in their 50s and 60s who may have suffered from neck pain for a long time constitute
the majority of patients with cervical spinal stenosis (figure 1) (4).

» As the illness worsens, coordination loss and weakness of the arms and hands are
possible. Along with weakness and numbness in the legs and feet, which can make
walking difficult, progressive cervical stenosis can also create issues with bowel and
bladder function.
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Figure 1: Site of stenosis occurring at Cervix of spinal cord

> Cervical stenosis can affect CSF flow, which can lead to a rise in intracranial pressure
and the accumulation of waste materials. Headaches and other neurological flaws are
the symptoms that follow. Additionally, it can exacerbate dementias such as
Alzheimer’s.

PREVENTION OF CERVICAL STENOSIS

v Your back is to maintain excellent posture and to use the right body mechanics. It’s
important to always maintain good body mechanics, whether you’re standing, or
lifting something heavy, the greatest techniques to stop stenosis from getting worse,
and to maintain health or even sleeping (5).

v’ Physiotherapy is a successful method of reducing cervical stenosis symptoms.

EXERCISE FOR CERVICAL STENOSIS

i.  Cervical flexion. Tilt your head down until your chin just about reaches your chest.
ii.  Side bends. Tilt your head slowly to one side until your ear almost touches your
shoulder.
iii.  Cervical rotation.
iv.  Chin tuck.
V.  Median nerve slider.
vi.  Shoulder shrugs.

EPIDEMIOLOGY INCLUDING RISK FACTORS

» Cervical spondylosis is a common condition in asymptomatic people, with prevalence
rates between 14% and 24.2% reported in more recent investigations (6).

» Individuals displaying symptoms have been reported to have prevalence rates close to
81%.

» Research in Hong Kongthat included samples of older individuals found that 98% of
them had degenerative abnormalities in at least one level of their cervical spine (7).
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Risk factors for developing cervical stenosis include aging, female sex, obesity,
playing American football, soccer, rugby, or riding horses are all risk factors for
cervical stenosis, as are serious trauma and cerebral palsy with dystonic muscle tone

(8).(9).

PATHOPHYSIOLOGY

Numerous ideas regarding the pathophysiology of spinal stenosis suggest several
confluent mechanisms:

v

v

The compression of local vascular systems can cause arterial insufficiency and venous
stasis, which can result in spinal cord ischemia.

Osteophytic bones and ligamentous hypertrophy can directly compress the spinal
cord.

Particularly in an unstable spine with many degrees of subluxations, a herniated disc
can cause repeated local trauma to the spinal cord or nerve root during repetitive
flexion and extension movements.

Segments C5-6 and C6-7 of the cervical spine are frequently impacted (10).
Mechanical and ischemic spinal cord insults both contribute to neuronal degeneration
in cervical stenosis.

Early issues with walking, balance, and proprioception may beexplained by dynamic
shortening of the posterior cord(dorsal columns) in extension.

Upper extremity (i.e., hand) symptoms are mostly caused by grey and white matter
demyelination, which is a result of chronic Cervical SpondyloticMyelopathy(CSM).
This is a result of the cervical spinal cords somatotopic organization, which makes the
ventral horn motor neuron cell bodies more lateral and the lateral cortical spinal tracts
more medially suspectable to mechanical compression.

The anterior spinal artery’s compressed arterioles contribute to cord ischemia that
results in secondary free radical-mediated cell damage and apoptosis.

HISTORY

Natural History of Mild Cervical Spondylotic Myelopathy:

R/
o

Osteoarthritic degeneration of the cervical spine is referred to as cervical spondylosis.
Radiculopathy or myelopathy symptoms, according to Brain et al., could be the result
of disc protrusion and related soft tissue abnormalities (11,12)

Even though degeneration can develop as a result of numerous factors, years of
motion and activity, sometimes known as “wear and tear,” is the most typical cause.
Numerous studies have demonstrated in both human and animal models that recurrent
micro trauma and excessive motion hasten degenerative processes (13,19).

The cervical spine’s canal diameter and sagittal mobility are also impacted by the
accumulating degenerative alterations (20). Additionally, having a congested, narrow
spinal canal may make someone more susceptible to developing CSM (21-24).
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According to current knowledge, cervical spondylosis includes degenerative
alterations that affect the facet joints, intervertebral discs, uncovertebral joints, and
other soft tissues and bony parts of the cervical spine.

Spondylosis has been demonstrated to frequently start at lower levels and develop into
involve numerous spinal levels, even though it may only affect one level(25).

While the advice for surgical treatment of patients with severe, progressing
myelopathy seems apparent, it is less clear how to treat individuals with cervical
spondylosis and extremely modest myelopathy symptoms.

Many publications have description have provided descriptions of the clinical
trajectory of patients with cervical spondylosis symptoms. Author at first endorsed
clinical stability in this group of patients (26).

Clarke and Robinson described 120 in retrospect. 26 patients with CSM received
conservative care. Approximately 80% of these individuals had sensory loss or
paralysis in one or more limbs, and 18% had discomfort.

According to Clarke and Robinson’s research, while two-thirds of patients exhibited
mild clinical decline during periods of stability, about 75% of patients exhibited
episodic progressions of symptoms with intervening stability.

20% of patients had a gradual decline in health. In 5% of cases, there was a long
period of stability without any further deterioration after the onset of symptoms and
signs (26).

Overall, the clinical course of almost half of the patients with conservative
management improved.

According to a review of the literature, cervical myelopathy has a variable clinical
history, and most individuals with modest symptoms may benefit from stabilizing or
improving their symptoms with conservative therapy (27-31).

It is still challenging to predict the clinical course of a single patient, even if some
evidence indicates that younger patients and those with modestly better chances of
symptom improvement exist (32).

CLINICAL RELEVANT CERVICAL ANATOMY

The neural components often have ample area in the cervical spinal canal. With height

and between individuals, the spinal canal’s sagittal diameter varies. The spinal cord occupies
almost 50% of the spinal canal and the first cervical vertebral body(C 1) is 21.8 mm high. On
the other hand, the spinal cord occupies roughly 75% of the spinal cord at C 6, which is
around 17.8 mm tall(figure2) (33).

+ At all levels, the average anterior-posterior canal diameters are 14.1 +/- 1.6 mm.
+ With a median diameter of 14.4 mm, canal diameter ranges from 0.9 to 20.9 mm.
% At every level, men’s cervical spinal canals are noticeably larger than women’s (34).

Space-occupying lesions frequently have subsequent effects, such as stenosis, for example:

+ Progressive disc generation with disc protrusion,
+ Spondylophyte development in the ventral region,
+ Thickening of the ligament flavum, and dorsal facets hypertrophy.

The spinal canal and cord’s diameter are influenced by movement:

* In flexion and extension, the spinal canal’s diameter decreases.
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#+ The ligamentum flavum folds during extension, significantly narrowing the spinal
canal.

+ The spinal cords length is influenced by changes in the spinal canal’s size as well. For
instance, the spinal cords shortening in extension is associated with an increase
indiameter and can suffer further harm from movement. It is compressed between the
lamina or ligamentum flavum of the caudal segment and the pincers of the
posteroinferior end of one vertebral body (figure 3) (34).

Figure 3: Cervical stenosis

CLINICAL PRESENTATION

A thorough history of symptoms and physical examination with an emphasis on
sensation, motor function, reflexes, and gait are frequently the first steps in a patient with
spinal stenosis’s initial evaluation (35).
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While symptoms may be brought on by cervical stenosis, they are more likely to be
brought on by concomitant cervical radiculopathy or cervical myelopathy.

Gait disruption, lower extremity weakness, and ataxia are symptoms of cervical
spondylotic myelopathy, which can be present in patients with more than 30% spinal
constriction.

Radiculopathy symptoms depend on the level affected, for example, a C5 disc herniation
results in C6 radiculopathy. Cervical spinal stenosis can cause myelopathy owing to spinal
cord compression and nerve root compression can cause radicular symptoms.

» Shoulder paresthesia and deltoid weakness might result from a herniated C4-5 disc.

The head, neck, and shoulder are some areas where patients may have pain and
paresthesia.

The most frequent type C6-7-disc herniation causes a wrist drop and paresthesia in
the second and third digits.

The next most frequent condition is C5-6-disc herniation, which causes paresthesia in
the thumb and radial forearm as well as weakness in forearm flexion.

A C7-T1 disc herniation may cause numbness and weakness in the fourth and fifth
fingers of the hand.

Possible signs include (36), (37), (38):

YVVVVY

Ache in the arms or neck

Hand weakness

Stiffness, or clumsiness weakened

Leg having trouble walking

Recurring falling urinary urgency that could eventually affect the bladder and
intestines incontinence of the urine diminished proprioception.

The following variations in symptom progression may also occur:

>

A constant deterioration over time development up to a point, then stabilization
accelerating decline.

SURGICAL TREATMENT

Cervical corpectomy: cervical cleft palate to stabilize the spine, a portion of the
vertebrae and discs are removed and replaced with a bone graft or a metal plate and
screws. Depressive laboratories the vertebral column’s roof, also known as the
lamina, is removed surgically.

Anterior Cervical Discectomy and Fusion (ACDF): For many years, this procedure
has been regarded as the gold standard for treating stenosis. For the right indications
and with competent surgical technigue, it is typically quite successful.

Endoscopic Spine Surgery:Endoscopic spine surgery is a true game-changer; this
ultra-minimally invasive procedure relieves the excruciating nerve pressure and
allows you to resume your normal activities.

Decompressive Laminectomy: The most popular and effective for treating lumbar
spinal stenosis symptoms is a decompressive laminectomy.
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TREATMENT
ORAL MEDICATIONS:

v Nonsteroidal anti-inflammatory medications(NSAID) — such as Ibuprofen(Advil,
Motrin), Naproxen (Aleve), Aspirin, or Acetaminophen(Tylenol) can help relieve
inflammation and provide pain relief from spinal stenosis.

v’ Best options include Baclofen, Cyclobenzaprine, and Methocarbamol. Baclofen is
an antispastic drug that’s widely used to treat muscle spasms in spinal cord
conditions, including lumbar spinal stenosis.

IBUPROFEN

Ibuprofen (figure 4) is a nonsteroidal anti-inflammatory medicine that is used to treat
inflammation, fever, and pain. This includes rheumatoid arthritis, migraines, and painful
menstrual cycles. It can be used to close a premature baby’s patent ductus arteriosus. It can be
administered intravenously or orally.Usually, it starts working after an hour (39). It is a
weaker anti-inflammatory agent than other NSAIDs (40).
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Figure 4: Structure of Ibuprofen

MECHANISM OF ACTION:
Arachidonic Acid

PROSTAGLANDIN 1 PROSTAGLANDIN 2
Protect gastric platelets and fever and inflammation
Mucosa kidney functions pain

CYCLOOXYGENASE x

Figure 5: mechanism of action of ibuprofen
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NAPROXEN

Naproxen (figure 6) is anNSAID used to treat pain, menstrual cramps, and
inflammatory illnesses such as rheumatoid arthritis, gout, and fever. It is also marketed under
the trade name Aleve among others. It is consumed orally. It is offered in formulations for
both immediate and delayed release. Effecbeginins take action within an hour and can last up
to twelve hours (41).

Figure 6: Structure of Naproxen

ASPIRIN

Acetylsalicylic acid (ASA), generally known as aspirin (figure 7), is anNSAID used
to treat inflammation, fever, and or pain as well as a blood thinner. Aspirin is used to treat a
variety of inflammatory disorders, including Kawasaki disease, pericarditis, and rheumatic
fever (42). In 2020, it was the 36™ most commonly prescribed medication in the United
States, with more than 17 million prescriptions (43).

Sy

0

Figure 7: Structure of Aspirin

BACLOFEN

A drug called baclofen (figure 8), also known by the brand name Lioresal, is treat muscle
spasticity, which can result from multiple sclerosis or a spinal cord injury (45), (46). Near the
end of life, it can also be used for hiccups and muscle spasms. It can be administered orally or
directly into the spinal canal (46).
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Figure 8: Structure of Baclofen

CYCLOBENZAPRINE

A muscle relaxant called Cyclobenzaprine(figure 9), which is marketed under the trade
names Flexeril and others, is used to treat sudden-onset musculoskeletal diseases that cause
muscle spasms. In cerebral palsy, it serves no use. It is consumed orally. It is not advised to
use it for longer than a few weeks (47).

A

=

|

Figure 9: Structure of Cyclobenzaprine

METHOCARBAMOL

Methocarbamol (figure 10) is a drug used to treat temporary musculoskeletal discomfort; it is
marketed under the trade names Robaxin and others. It can be combined with rest, physical
treatment, and painkillers. In low back discomfort, it is less preferred. Its application in
treating cerebral palsy and rheumatoid arthritis is restricted. Effects often start after 30
minutes. It can be consumed orally or administered intravenously (48).
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Figure 10: Structure of Methocarbamol
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