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Abstract
Cervical myelopathy is a sequence of alterations that cause etiological ailments such as spondylosis,
ossification of the posterior longitudinal ligament, and compression of nerve roots at various levels. The
reduced diameter of the vertebral canal is because of degenerative changes in the structure of the disc, along
with the formation of osteophytic spurs that compress the surrounding structures, such as nerve roots, at
one or more levels. Radiography, CT, MRI, and dynamic study help identify cervical spondylotic myelopathy.
Surgical methods such as anterior, posterior, or combined approaches are used to stabilize and potentially
improve the subject’s neurologic status. The spine’s alignment, the number of mobility segments implicated,
the morphology, and the location of the spondylotic compression guide surgical decision-making. Cervical
spondylotic myelopathy is a condition of the cervical spine that causes narrowing of the spinal canal with
symptoms such as neck pain, numbness in the hands, gait problems, and sphincter dysfunction. We present
the case of a 52-year-old male diagnosed with compressive myelopathy from C3 to C7 with a history of
falling from the bed. On MRI, there were degenerative changes, spondylosis, and compressive myelopathy,
and a disc bulge at multiple levels was seen. The patient underwent a spinal fusion at C3 to C7 level followed
by structured physical therapy rehabilitation to gain a good recovery and functional independence to
improve quality of life.
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Introduction
Cervical spondylotic myelopathy, or degenerative cervical myelopathy, is a common serious neurological
disorder in adults. The etiology of the condition could be compression at the spinal cord level. Common
symptoms include neck pain, functional limitation, and motor functions in arms, fingers, and hands. If the
patient does not take proper treatment, it could lead to permanent nerve damage and paralysis [1]. Posterior
decompression enlarges the space needed for the spinal cord and permits the cord to move backward from
the front structure. The benefits of the posterior approach include the decompression of nerve under
imagination and prevention of injury to anterior structures along with some major vessels, the esophagus,
and recurrent laryngeal nerve [2].

Static and dynamic stressors can lead to degenerative cervical myelopathy. There is stenosis of the
developmental canal, intervertebral disc bulging, along with hypertrophy of ligamentum flavum. Dynamic
stressors include the invagination of the ligamentum flavum [3]. Posterior decompression and fusion and
laminoplasty are used to treat cervical myelopathy due to multilevel ossification of the posterior
longitudinal ligament [4]. In the surgical method of posterior decompression in spondylotic myelopathy of
the spine, a recovery rate of 30% to 55% has been reported [5]. Overall, 21% of cervical myelopathy patients
fail to exhibit any myelopathic indications, indicating that myelopathic symptoms were not very sensitive in
detecting the existence of cervical myelopathy [6]. The pathophysiology of degenerative compression is
apoptosis of cellular structures, vascular changes, inflammatory responses, axon degeneration, and myelin
changes. Wallerian degeneration in the white matter of motor axons in the lateral corticospinal tract leads to
clinical symptoms such as spastic gait [7].

In patients with anterior cervical decompression, strength increases by 80 to 90% in each muscle group.
Patients feel functional improvements in their lower extremities; sometimes, there is a discrepancy due to
prolonged spasticity rather than muscle weakness [8]. The etiology of the condition could be due to spinal
cord dysfunction among adults aged 55 years, along with risk factors causing traumatic central cord
syndrome, the most common cause of cervical spinal cord injury [9]. Assessment findings include stiffness in
the neck region, a wide-base ataxic gait, ascending paraesthesia in both extremities, lower extremity
weakness, reduced hand dexterity, hyperreflexia, clonus, Babinski sign, and bowel or bladder dysfunction
[10]. In all, cervical myelopathy is diagnosed in 18.1% of patients nationwide receiving cervical
decompression myelopathy. Compared to individuals without myelopathy, patients receiving cervical
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decompression myelopathy are more likely to be older [11]. Other symptoms of cervical degeneration include
cervicogenic headaches, vertebrobasilar symptoms, and precordial pain [12]. However, the chord’s transverse
area at the greatest compression level offers the most accurate and complete criterion for their prognosis.
Various factors, including the chronicity of the disease and age at surgery, are thought to impact the
outcomes of the surgery [13].

Cognitive impairments can be useful in differentiating normal pressure hydrocephalus from cervical
spondylotic myelopathy [14]. A cervical collar for a minimum of eight hours regularly for three months helps
decrease the duration of physical therapy rehabilitation, along with rest or performing activities of daily
living. Physical therapies can be preferred for pain reduction which include massage, spine ice,
transcutaneous electrical nerve stimulation, and ultrasound. Exercises prescribed for strengthening or
stretching the muscles of the upper back, shoulder, and upper extremities, as well as aerobic exercises,
increase the oxygen intake of patients. Guidance about ergonomic and postural alignment management can
be advised to prevent complications, and slight traction and mobilization of the cervical spine can be
performed [15].

Case Presentation
A 52-year-old male with right-hand dominance had an accident with a fall from a bed of approximately 2
feet in height while trying to wake up in August 2023. After the fall, the patient was conscious and well-
oriented, but there was weakness in both lower limbs and upper extremities. Immediately after the fall, the
patient was taken to a local hospital. Investigations such as an MRI of the brain did not show any significant
findings. An MRI of the cervical spine revealed edema/myelomalacia at the C3 to C7 level.

The patient was referred to the tertiary care hospital on August 12, 2023, and advised for spinal fusion. The
patient was operated on August 18, 2023, at the C3-C7 level, and lateral mass screws were inserted at C3, C4
right side, and C4 left side. Decompression (laminectomy) was done at C3-C7, and hypertrophied
ligamentum flavum was removed. The patient complained of difficulty lifting both lower extremities and
limited upper extremity movements. As mentioned in Table 1, the reflexes of joints were assessed.
Hyperreflexia was noted in the lower body and upper extremities below the lesion level. Using manual
muscle testing numbness, paraesthesia in one or both hands, along with radiculopathy signs were seen
(Table 2). Physiotherapy rehabilitation was initiated on the first postoperative day after a thorough
assessment, which revealed distal weakness, weakness in distal extremities such as the hand, and difficulty
in performing fine motor movements. The outcome measures used were the Numerical Pain Rating Scale,
manual muscle testing, and Cooper myelopathy (Table 3).

Reflexes Right Left

Biceps reflex +++ +++

Triceps reflex +++ +++

Brachioradialis reflex ++ ++

Patellar reflex + +

Achilles reflex 0 0

TABLE 1: Reflexes.
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Joints MMT grade (right) MMT grade (left)

Shoulder flexors 1 1

Shoulder extensors 1 1

Elbow flexors 1 1

Elbow extensors 1 1

Wrist flexors 1 1

Wrist extensors 1 1

Hip flexors 0 0

Hip extensors 0 0

Knee flexors 0 0

Knee extensors 0 0

Ankle plantar flexors 0 0

Ankle dorsiflexors 0 0

TABLE 2: Manual muscle testing (MMT).
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Outcome measures Four weeks Six weeks

Numerical Pain Rating Scale On activity: 6/10; on rest: 4/10 On activity: 4/10; on rest: 3/10

Manual muscle testing
(postoperative)

Right Left

Shoulder flexors 1 1

Shoulder extensors 1 1

Shoulder abductors 1 1

Elbow flexors 1 1

Elbow extensors 1 1

Wrist flexors 1 1

Wrist extensors 1 1

Hip flexors 1 1

Hip extensors 1 1

Knee flexors 1 1

Knee extensors 1 1

Ankle plantar flexors 1 1

Ankle dorsiflexion 1 1

Cooper myelopathy scale

Preoperative
Cooper myelopathy scale (Grade 4): Little movement but
cannot walk/stand

Cooper myelopathy scale (Grade 5): Paralysis

Postoperative
Cooper myelopathy scale (Grade 2): Walks but needs a
cane or a walker

Cooper myelopathy scale (Grade 3): Stands
but cannot walk

TABLE 3: Outcome measures.

Investigations
MRI of the cervical spine revealed compressive myelopathy with spondylosis, as indicated by the red arrow
in Figure 1.
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FIGURE 1: MRI of the cervical spine reveals compressive myelopathy
with spondylosis (red arrow).

Physiotherapy rehabilitation protocol
The patient was given physical therapy rehabilitation for six days a week for 50 minutes per day. The
protocol to be followed using a timeline of the rehabilitation is presented in Table 4.
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Problem Goal Intervention Rationale

Lack of proper
knowledge of the
condition may increase
the risk of complications

To prevent
complications and
risk factors

Explain the condition to the patient,
along with the precautions and
benefits of physical therapy
rehabilitation in recovery

To make the patient independent and improve the
quality of life

Decrease the range of
motion (ROM) of the
upper extremity

To improve the ROM
of the upper
extremity

Active assisted exercises of the
upper extremity

Performed due to reduced strength

Reduced cervical ROM
To maintain the
stability of the
cervical spine

Cervical collar
It stabilizes the weight of the head while the
bone, soft tissues, and muscles in the neck are
healing

Difficulty in coughing
and swallowing

To aid in removing
secretions

Thoracic expansion exercises
Helps in improving chest mobility and aids in the
clearance of secretions

Difficulty in breathing.
To reduce the work
of breathing.

Deep breathing exercises
Decrease the occurrence and severity of
pulmonary complications, such as pneumonia,
atelectasis, along with hypoxemia

Difficulty in initiating
movement of the ankle

To make the patient
initiate movement
voluntarily

Rood’s approach of icing using the
plantar grasp reflex to gain knee
flexion

Proprioceptors in a single segment of the kinetic
chain should function adequately for proper
movement patterns to happen. Proprioceptive
input for motor control

The patient is unable to
stand

To make the patient
stand independently

Tilt table and a standing frame Helps in adaptation to the antigravity position

Posture affected
To maintain good
postural alignment

A proper pillow is placed under the
neck, upper extremity, and lower
extremity

Reduces back pain, increases energy, and
improves confidence

Orthostatic hypotension
due to prolonged bed
rest

To decrease the
symptoms of light-
headedness or
dizziness when
sitting

Head up tilt during sleep. Increase
in fluid intake. Use of a tilt table

The Tilt table provides a platform to increase the
adaptation of the body against gravity

Decreased motor
functions

Improve motor
function recovery

Transcranial magnetic stimulation
combined with physiotherapy [16]

Produces changes in cortical activity

TABLE 4: Physiotherapy rehabilitation protocol.

A customized rehabilitation plan was created for the patient. As shown in Figure 2, the patient’s head was
elevated to decrease the symptoms of orthostatic hypotension. The patient was assisted while sitting by the
therapist (Figure 3). The patient was placed on a tilt table to reduce the symptoms of orthostatic symptoms
(Figure 4).
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FIGURE 2: Patient’s head elevated to decrease the symptoms of
orthostatic hypotension.
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FIGURE 3: The patient being assisted while sitting by the therapist.
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FIGURE 4: The patient placed on a tilt table to reduce the symptoms of
orthostatic symptoms.

Discussion
Nowadays, lateral mass screw fixation with bone grafts provides good functional recovery. Laminectomy and
fusion can lead to non-union, hardware failure, segment degeneration, absent lordosis, and irritation at the
autograft harvest site [17]. Nowadays, the most commonly used treatment in cervical myelopathy is the
surgical method, in which the cord decompression and spine are supported. Surgical approaches can involve
anterior or posterior approaches [18]. For less distance of about <4 mm, an anterior approach or combined
anterior/posterior approach is associated with generating good postoperative outcomes compared to the
posterior approach [19]. The patient in this report underwent structured physical therapy rehabilitation with
many exercises from a qualified orthopedic physiotherapist. Using a tilt table causes a gradual decrease in
symptoms such as vertigo and loss of balance, enabling the patient to exert more effort during rehabilitation
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and gradually improving postural alignment, range of motion, and functional outcomes.

Physical therapy aimed to avoid neurological complications and bed sore in the lower back as there was no
movement in both lower extremities. The use of a cervical collar causes premature occurrence of the
condition. In patients with shorter illness durations and minimal cord atrophy in the neutral neck position,
improvement is anticipated [20]. Surgery can decrease complications, and early surgery has good outcomes.
There is a need to care for patients with mild symptoms. The goal of the above case study was to highlight
the significance of essential physiotherapy rehabilitation and the spinal fusion program in achieving
functional objectives for the patient in the long term.

Conclusions
Conservative treatments for cervical spondylotic myelopathy include neck immobilization, pharmacologic
interventions, changes in diet, proper exercise schedules, and physical therapy modalities. The tailored
physiotherapy protocol should be followed before any surgical procedure to achieve better results after
surgery. An early indication of an emergency operation would be a complete weakness in all four limbs. More
high-level studies comparing these modalities of surgical interventions are needed. This patient was treated
surgically with spinal fusion. Rehabilitation protocols should be thoroughly grounded and individually
tailored for the best outcomes. However, common ways to help with this illness include boosting muscular
strength, enhancing the range of passive or active movement, and promoting and preventing further
functional losses as the condition worsens. To ensure the finest therapeutic practices in cervical spondylotic
myelopathy such therapeutic methods should be recorded to make them accessible to other studies and
clinical practice.
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