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ABSTRACT

Degenerative cervical myelopathy (DCM) is adults’ most common form of spinal cord injury Its clinical symptoms result from spinal cord compression due to
acute and chronic spinal column processes. However, DCM’s exact pathophysiology is uncertain. Due to difficulty in diagnosis, many patients suffering from DCM
remains undiagnosed until the symptoms become debilitating. The subject of this study is a 42-year-old male with no previous medical history. Neurological
symptoms suddenly appeared three months prior to the hospital admission. An MRI revealed hernias of intervertebral discs between C4-C5, (5-C6, and (6-C7
and myelopathy in the most compressed parts of the spinal cord (C4-C5-C6 level). Cervical spondylodesis from anterior access, (3-C6 laminectomy, and spinal
decompression were performed. The patient’s postoperative symptoms worsened suddenly with the presence of tetraparesis. After prolonged rehabilitation,
satisfactory motor function was regained. No possible cause for the development of myelopathy was apparent, although the patient recalled experiencing an
injury 20 years earlier. Despite cervical injuries being challenging to diagnose and presenting no clinical symptoms at first, an almost complete recovery after
the late onset of symptoms is possible with proper surgical treatment and rehabilitation.
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INTRODUCTION

Cervical spine injuries rank among the frequently oc-
curring fractures of the skeletal system, often linked to
diminished bone density and other factors contribut-
ing to skeletal vulnerability. They occurin 1.5%to 7.7%
of all major trauma cases, with the highest prevalence
in 15-24-year-old males. The most common causes are
car accidents (42% to 56%), falls (19-30%), as well as
sports-related activities, and gunshot wounds (6-7%).
Vehicle accidents often occur for younger patients,
whereas falls are most common for older people [1,
2]. The spinal injury is considered neglected when
not treated for over three weeks. When an injury is
missed, the possible consequences include the risk of
progressive instability, also associated with ligament
damage and neurological deterioration [3,4]. Over-
looked spinal injuries are the most common in the
cervical spine compared with the thoracolumbar spine
and sacrum [5]. According to the literature, the rate of
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undiagnosed injuries ranges from 4% to 30%, with the
most commonly cited reasons for this are inadequate
radiological examination [6], misinterpretation of ra-
diographs, and inappropriate or inadequate physical/
neurological examination due to associated injuriesin
polytrauma patients. In the absence of neurological
symptoms, the patients themselves disregard the
minor or moderate cervical trauma, unaware of the
possible secondary consequences. For developing
countries, poor accessibility to healthcare is also a
factor [7].

Delayed diagnosis of such injuries may result in pro-
gressive kyphotic deformity, pain, and even progressive
neurologic deficit. Up to 10% of patients with cervical
column injury who initially had no neurologic deficit
deteriorated after admission to a trauma center [8]. In
milder cases, prolonged instability can lead to over-
load-degenerative and discopathic changes, kyphoti-
zation, and, consequently, spinal cord compression.
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Degenerative cervical myelopathy (DCM) is adults’
most common form of spinal cord injury. It involves
spinal cord dysfunction from compression. Patients
usually report gradually increasing symptoms such
as pain and numbness in limbs, poor coordination,
and imbalance [9, 10]. The exact pathophysiology
underlying DCM remains uncertain. Clinical symp-
toms generally result from spinal cord compression
secondary to many factors. It can occur due to disk
herniation, infoldings of ligamentum flavum and facet
joint capsule, or canal stenosis. It may compress and
damage the surrounding vascular and neural struc-
tures, contributing to disease severity. These various
mechanisms leading to compression are classified as
either static or dynamic mechanical. Static risk factors
are constant and result in direct injury via stenosis of
the cervical canal. Dynamic factors involve repetitive
injury, typically arising from flexion or extension of
the cervical spine. It can stretch the axons, making
them more susceptible to secondary injury [11]. The
epidemiology of DCM is poorly understood, partly
because of the difficulties in diagnosis [3]. Diagnosing
DCM and assessing its prevalence may be difficult
because its development is different for each patient,
which depends on the interaction between time, me-
chanical load, and individual predisposition to spinal
cordinjuries [12]. It accounts for 54% of nontraumatic
spinal cord injuries in the US, with an incidence of
76 per million. 10% of all patients aged 55 and over
demonstrate clinical DCM, although 50% of patients
in this age group demonstrate radiographic evidence
of cervical spondylosis in MRI [13]. The prevalence
of surgically treated DCM is estimated at 1.6 per
100,000 inhabitants (actual prevalence is suspected
to be much higher). Many patients with DCM remain
undiagnosed. A small study of 66 patients with hip
fractures found 18% of patients who were previously
undiagnosed had clinical findings suggestive of DCM
[14]. The diagnosis of DCM is mainly made based on
magnetic resonance imaging (MRI) [15]. MRl is a gold
standard in confirming the diagnosis of DCM [16]. This
examination enables the detection of spinal cord com-
pression in the cervical region [15]. The diagnosis is
also based on the neuralgic symptoms reported by the
patient. Typical examination results may involve neck
discomfort or rigidity, an unsteady walking pattern
with a broad base, tingling sensations increasing in
the upper or lower limbs, weakness in the lower limbs,
reduced manual dexterity, heightened reflexes, clonus,
the presence of the Babinski sign, and in severe cases,
impaired bowel or bladder function. A conclusive di-
agnosis necessitates aligning the observed physical
examination outcomes with corresponding imaging
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results. A typical symptom of DCM is pain in the upper
limbs (86% of patients with DCM) and neck [17].

Once DCM is diagnosed, the primary decision to
be made is whether to manage the condition oper-
atively or nonoperatively [11] initially. Nonoperative
interventions, including medications, immobilization
with orthotics, physical therapy, and spinal injections,
are sometimes recommended for patients with mild
symptoms. However, there is little data to support
this [13]. The goals of surgery for patients with DCM
include decompression of the spinal cord, restoration
of cervical alignment, and treatment of instability if
present. The prospective AOSpine DCM North America
study indicated that cervical decompression arrests
deterioration and improves neurological outcomes,
functional status, and quality of life (QOL) in patients,
regardless of disease severity. Several surgical ap-
proaches have been developed to treat DCM, and con-
troversy exists regarding which operation offers the
best clinical outcome with the fewest complications.
Standard anterior techniques include discectomy, cor-
pectomy, and fusion. Posterior operations include lam-
inectomy, fusion, and laminoplasty. Itis now becoming
clear that the complex presentation and pathology
of patients with DCM call for treatments tailored to
specific anatomic and pathologic factors [13]. DCM is
generally considered a surgical disease, as it has been
found that with nonoperative treatment, the rates of
significant activities of daily life impairments are 6%
at one year, 21% at two years, 28% at three years, and
56% at ten years [11].

Data from the available literature shows that patients
with DCM first refer to general practitioners. However,
since DCM is difficult to diagnose, it often takes up
to two years to diagnose correctly [17]. Furthermore,
extending the appropriate treatment time may neg-
atively affect the effectiveness of DCM treatment [18].
As mentioned earlier, the number of people suffering
from DCM is unknown, but it is assumed that the fre-
quency of this disease will increase with the aging of the
population [18]. The lack of a correct diagnosis is often
associated with poor knowledge about this disease.
Making an incorrect diagnosis result in inappropriate
treatment, which is crucial in DCM therapy [9, 17].

AIM

Therefore, this paper presents the case of a patient
who suffers from DCM, how the diagnosis was made,
what treatment was applied, and whether the pa-
tient’s condition improved. Presenting the available
knowledge in practice will make it easier to under-
stand this disease.
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CASE REPORT
PATIENT

This study centers on a 42-year-old Caucasian man with
no notable medical background and noticeable trauma
history. About three months before being admitted to
the hospital, the patient suddenly developed tremors
in his right foot while crossing a street. Following this
incident, the patient complained of numbness in the
right upper limb, weakness in the right extremities,
tingling on the left side, and noticeable shaking of the
right foot. Due to these symptoms, the patient sought
advice from a neurologist.

INITIALTREATMENT

The patient was directed to the hospital for a compre-
hensive evaluation. Following this, an extensive physical
examination and imaging studies were performed, with
Magnetic Resonance Imaging (MRI) for a more detailed
analysis. An MRI has revealed a complete loss of phys-
iological cervical lordosis with a small kyphosis at the
C4-C5-C6 level, right-sided extrusion of intervertebral
discs between C4-C5, C5-C6, and C6-C7 vertebrae and
rupture of annulus fibrosus on the C4-C5 level and the
focal myelopathy in the most compressed parts of the
spinal cord (C4-C5-C6 level).

THE SURGERY
Following the examination, the patient was directed to
the Department of Neurosurgery (Fig. 1). Two days later,
procedures including cervical spondylodesis through
anterior access, C3-C6 laminectomy, and spinal decom-
pression were carried out [19].

Another neurosurgery procedure, involving anterior
decompression of the cervical spine, was scheduled for
four months later.

REHABILITAION
Eight days post-surgery, the patient was transferred to
the Rehabilitation Department where a 26-day stay en-
sued. Upon admission, the patient exhibited tetrapare-
sis, particularly pronounced on the right side, affecting
the upper limbs and distal parts of the body, leading to
complete paralysis of the llI-V fingers of the right hand.
During the stay in the Rehabilitation Department, the
patient underwent a comprehensive treatment regi-
men, encompassing patient tailored individual physio-
therapy with the special focus on neurodevelopmental
therapy, locomotor therapy, balance and coordination
exercises and additional modalities such as hydrothera-

py, electrostimulation, magnetic field therapy, occupa-
tional therapy, and psychological therapy. The primary
objectives of these interventions were to enhance the
patient’s mobility, self-care abilities, and facilitate the
performance of precision tasks [20]. Steady improve-
ment was observed throughout the hospitalization,
with the patient achieving the capability to walk with
crutches, engage in self-care, and feed independently.
However, precision tasks remained challenging at the
time of discharge.

AFTER HOSPITALIZATION

Upon leaving the hospital, the patient continued
to receive comprehensive rehabilitation care in the
outpatient unit. Twenty-seven days post-discharge,
the patient achieved the ability to walk on short dis-
tances without crutches and perform tasks requiring
precision, although muscle strength in the upper limb
remained diminished, hindering the lifting of heavy
objects. Uncontrollable spasms in the right lower limb
occurred during stress or exhaustion, and reduced
sensation persisted in areas of the right arm inner-
vated by the medial cutaneous nerve of the forearm
and ulnar nerve. Additionally, there was an inability
to fully actively straighten the IV and V fingers of the
right hand.

Three months after leaving the hospital, patient
continued rehabilitation sessions. The patient’s walk-
ing ability further improved, and he could perform
daily tasks requiring hand dexterity, including cooking
and minor home repairs. Control MR showed: Sagittal
T2-weighted images showed reversal of physiological
cervical lordosis with kyphotic positioning. The preser-
vation of the vertebral bodies height with sharpening
at the edges. Dehydration and reduced height of the
inter vertebral discs at the levels C4/C5, C5/C6 and C6/
C7. A clear intrathecal displacement of the interver-
tebral disc at the C4/C5, C5/C6 and C6/C7 levels with
significant pressure on the dural sac, and additionally
with pressure on the ventral surface of the spinal cord
at the C5/C6 level. At the C4/C5 level in the spinal cord,
a high-signal area — myelopathy.

Despite the MR results due to significant functional
improvement, a conducted follow-up lead the attend-
ing neurosurgeon to postpone the scheduled anterior
decompression surgery for several months. Six months
post-discharge, continuous rehabilitation efforts result-
ed in efficient walking without assistance, and hand
function continued to improve. Following another
neurosurgical evaluation, the surgery was postponed
indefinitely, and the patient remains under constant
supervision (Fig. 2).
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Fig. 1. Course of treatment.
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PROBABLE CAUSE OF THE DEVELOPMENT
OF MYELOPATHY

Initially, the patient had no memory of a potential
trigger for the onset of myelopathy. Upon thorough
reflection on past experiences, he recalled an injury (a
fall from a height) that occurred two decades earlier
during his military service. At the time, he downplayed
its significance and did not seek medical assistance.
Following the fall, he experienced temporary cervical
radiculopathy, which he dismissed. Subsequent inter-
mittent symptoms were personally attributed by him
to a sedentary lifestyle.

DISCUSSION

Injuries to the cervical spine occur in approximately 3%
of patients with major trauma and 10% of patients with
serious head injuries [21]. Cervical spine injuries may
result from not only major vehicle accidents or falls from
a height but also low-velocity collisions in a whiplash
mechanism. These kinds of injuries can cause damage
to the facet capsule, intervertebral discs, and lead to
muscles stretch injury and ligamentous elements of the
cervical spine which may result in future instability of
the cervical spine [22]. Cervical spine injuries without
immediate neurological symptoms are easily missed
by clinicians, often leading to a delay in diagnosis. Their

Fig. 2. Sagittal T2-weighted images showed reversal of
physiological cervical lordosis with kyphotic positioning.
The preservation of the vertebral bodies height with
sharpening at the edges. Dehydration and reduced
height of the inter vertebral discs at the levels (4/C5,
(5/C6 and C6/C7. A clear intrathecal displacement of the
intervertebral disc at the C4/C5, (5/C6 and C6/C7 levels
with significant pressure on the dural sac, and additionally
with pressure on the ventral surface of the spinal cord at
the (5/C6 level. At the C4/C5 level in the spinal cord, a
high-signal area — myelopathy (arrow).

overallincidence varies between 4 and 30% [5]. The initial
diagnosis of cervical spine injury should rely on proper
patient selection on a clinical basis, obtaining appro-
priate radiological study, and most crucially properly
interpreting them [23]. Neglected and overlooked upper
spineinjuries such as the one presented in this report of-
ten lead to long-term consequences which may develop
after decades from the injury. Nonoperative treatment
may be offered only to asymptomatic patients, although
a systematic review analyzing patients with DCM who
were treated nonoperatively found that 20% to 60%
of patients had neurological deterioration within 3-6
months [22]. Thus, surgical intervention is considered to
be the only effective solution for patients with mild or se-
vere symptoms. Degenerative spine myelopathy (DCM) is
known for its progressive neurological dysfunction and
potential mortality; therefore, it is crucial not to ignore
even mild asymptomatic injuries to the cervical spine
and comprehensively examine every trauma patient [24].

Turning our attention to the case under discussion,
the patient exhibited symptoms characteristic of De-
generative Cervical Myelopathy (DCM). The reported
symptoms included numbness in the right foot and
right upper limb, tingling on the left side of the body,
trembling of the right foot, and weakness in the muscles
of the right limbs. An MRI was conducted, revealing a
reduction in the normal cervical lordosis with a tenden-
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cy towards kyphosis at the C4-C5-C6 level, right-sided
intervertebral disc herniations between C4-C5, C5-C6,
C6-C7, a rupture of the annulus fibrosis at the C4-C5
level, and focal myelopathy in the most compressed
segment of the spinal cord (levels C4-C5-C6) [25, 26].

As per the literature, approximately one-third of pa-
tients experience significantimprovement post-surgery.
Conversely, around 40% of surgeries yield no discernible
results. On the contrary, the condition of up to 25% of
patients deteriorates after surgery [24, 27]. In contrast,
other studies report neurological declinein DCM patients
post-surgery in 7% to 11% of cases [28, 29].

Some studies suggest that improvement after opera-
tion occurs more often in patients who, did not smoke,
had less severe symptoms of DCM (no gait disturbance)
and did not have additional comorbidities and most sig-
nificantly had a short waiting time for the procedure [30],
which is supported by results of recent studies show that
the best results after surgery are achieved by patients
in whom the time between the procedure and the first
symptoms of DCM is shorter than 4 months [31, 32]..

In this case, the patient smoked only occasionally in
his youth and had no comorbidities. The most prob-
able cause of DCM development was the injury that
occurred 20 years earlier (fall from height). The patient
disregarded transient cervical radiculopathy. Later
symptoms from the nervous system were attributed by
the patient to a sedentary lifestyle. The patient came to
the doctor only when the symptoms intensified, so that
he was unable to function normally. We hypothesized
that this delay, severity of symptoms with correspond-
ing changes within the spina were the key factors that
could have influenced the outcome of the operation.

After 8 days of hospitalization in the neurosurgery
and department. The patient was transferred to the
rehabilitation department. Appropriate treatment was
immediately implemented. As a result, after 26 days of
hospitalization, the patient regain partially ability to
walk with crutches, feed himself and perform self-ser-
vice activities, but he was unable to perform activities
requiring precision. After discharged, patient continued
rehabilitation, which resulted in a significant improve-
ment. 27 days after discharge, he was able to walk short
distances without crutches and the function of the

hands improved. As a result of systematic rehabilitation
of the patient the improvement of neuralgic condition
was observed through the reduction of symptoms, and
these changes were confirmed by MRI. The achieved
improvement made it possible to postpone the reop-
eration indefinitely.

In this instance, we observe the crucial role of early
and suitable rehabilitation for patients facing compli-
cations after undergoing surgical treatment for De-
generative Cervical Myelopathy (DCM). Nevertheless,
the existing literature lacks comprehensive research
assessing the impact of rehabilitation on the recovery of
individuals with DCM [33, 34], as the disease has only re-
cently garnered attention from scientists. Additionally,
epidemiological data remainsincomplete, owing to the
challenging diagnosis of this condition. Nonetheless, it
is well-established that implementing rehabilitation for
all disabled patients leads to significantimprovements
notonly in their functional status but also in their overall
well-being and independence. Rehabilitation also holds
importance in postoperative care, aiding in the preven-
tion of issues associated with the surgical procedure,
such as reducing the risk of neuropathic pain, spasticity,
osteoporosis, cardiovascular diseases, and more [34].

The case of our patient underscores the critical signifi-
cance of appropriate rehabilitation. However, our study is
constrained by its reliance on a single patient case, em-
phasizing the need for further research in this direction.

CONCLUSIONS

Young individuals, particularly males, often overlook
potentially significant injuries if immediate symptoms
are not evident. Consequently, when investigating the
origins of myelopathy, it is advisable to conduct a de-
tailed interview and inquire about past injuries, even
those that may appear unrelated to the present ailment.

Even in instances of severe complications following
surgical treatment for Degenerative Cervical Myelopa-
thy (DCM) and persisting changes in MR findings proper
rehabilitation can result in satisfactory outcomes and
substantial enhancements in the quality of life for pa-
tients. This was affirmed in the case we have discussed.
We advocate for further research in this area.
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