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Degenerative Cervical Myelopathy (DCM†) is the most common form of spinal cord impairment in adults 
and results in disability and reduced quality of life. DCM can present with a wide set of clinical and 
imaging findings, including: 1) pain and reduced range of motion of the neck, and motor and sensory 
deficits on clinical exam, and 2) cord compression due to static and dynamic injury mechanisms resulting 
from degenerative changes of the bone, ligaments, and intervertebral discs on MRI. The incidence and 
prevalence of DCM has been estimated at a minimum of 4.1 and 60.5 per 100,000, respectively, but 
surgical trends and an aging population suggest these numbers will rise in the future. The diagnosis of 
DCM is based on clinical examination, with a positive Hoffmann’s sign and hand numbness typically 
appearing in the upper limbs, and gait abnormalities such as difficulty with tandem gait serving as sensitive 
diagnostic findings. Loss of bladder function may also occur in patients with severe DCM. The degree 
of neurological impairment can be measured using the modified Japanese Association Scale (mJOA) or 
Nurick grade. Non-operative management has a limited role in the treatment, while surgical management 
has been shown to both be safe and effective for halting disease progression and improving neurological 
function. Predictors of surgical outcome include age and baseline severity, indicating that early recognition 
of DCM is important for ensuring an optimal surgical outcome.
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INTRODUCTION

Degenerative cervical myelopathy (DCM) is an over-
arching term encompassing several etiologies including 
cervical spondylotic myelopathy (CSM), ossification of 
the posterior longitudinal ligament (OPLL), ossification 
of the ligamentum flavum (OLF), and degenerative disc 
disease (DDD). Together, this diverse group of patholo-
gies represent the most common cause of degenerative, 

non-traumatic spinal cord impairment in the adult pop-
ulation [1,2]. While each of these entities present unique 
pathophysiology, much of the pathogenesis is interrelat-
ed, often blending together into a complex myelopathic 
picture.

In this overview, we discuss the natural history of 
DCM and its symptomatology; specifically focusing on 
the alterations in sensorium, unique neuropathic manifes-
tations, and nociceptive changes that occur as the cervi-
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cal spinal cord undergoes chronic, progressive compres-
sion. Characteristic imaging features are presented in the 
context of patient presentation, emphasizing anatomical 
correlation with both subjective and objective clinical 
findings. Expectant and surgical treatment of DCM are 
reviewed, including the anticipated disease trajectory in 
both avenues of patient management.

TOPICS

Epidemiology
 The incidence and prevalence of DCM in North 

America has been estimated at a minimum of 4.1 and 60.5 
per 100,000, respectively [2], but strong epidemiological 
data has been difficult to obtain likely due to the complex 
multifactorial etiology of the disease process [3]. New et 
al. [4] estimated that degenerative diseases of the spine 
comprise 59 percent of non-traumatic spinal cord injury 
in Japan, 54 percent in the United States, 31 percent in 
Europe, 22 percent in Australia, and up to 30 percent in 
Africa. The authors also proposed the regional incidence 
to be 76, 26, and 6 per million in North America, Europe, 
and Australia, respectively. Although this data is not lim-
ited to cervical spinal cord injury and many patients with 
less severe symptoms were excluded from several studies 
included in the review, it is reasonable to infer that since 
DCM is one of the most common causes of non-traumat-
ic cervical spinal cord injury, it represents a formidable 
problem in the aging North American population. More 
in-depth analyses of the epidemiological trends in indi-
vidual etiologies contributing to DCM are available in 
recent reviews by Nouri et al. [2] and Davies et al. [5].

Pathogenesis: Disc Degeneration and Vertebral 
Restructuring

In general, degeneration of the cervical spine occurs 
over time as a result of structural load, repetitive micro-
trauma, and age-related changes to bone, muscle, and 
intervertebral disc physiology. The degenerative process 
typically begins with wear of the disc, which normally 
acts to distribute pressure forces evenly on vertebral end-
plates and facet joints. Through the loss of proteoglycans 
and water, discs lose their elastic and supportive nature 
and begin to levy uneven pressure forces on adjacent ver-
tebrae, which subsequently results in osteophyte develop-
ment. Vertebrae also progressively lose their height and 
progressively widen. The culmination of these processes 
converge in the form of spinal canal stenosis leading to 
chronic compression of the spinal cord and eventual de-
velopment of myelopathy [2]. For this reason, patients 
with either a narrow spinal canal or large spinal cord 
(cord-canal mismatch) are at increased risk for develop-
ing DCM over their lifetime [6,7]. In addition to static 

injury, these gross anatomical changes may also result 
in increased mobility or spondylolisthesis which may 
be stable or unstable. When unstable, increased range of 
motion can result in dynamic injury and repetitive mi-
nor trauma [8-11]. From a pathophysiological perspec-
tive, the injury to the spinal cord eventually disrupts the 
blood-spinal cord barrier resulting in neuroinflammation, 
ischemia, and apoptosis, which collectively contribute 
to demyelination, astrogliosis, and axonal degeneration 
[12-15]. This eventually culminates in the manifestation 
of symptomatic myelopathy with characteristic clinical 
findings (Table 1).

Pathogenesis: Hypertrophy and Ossification of the 
Spinal Canal Ligaments

Spinal cord compression from degenerative changes 
can also occur due to the enlargement and ossification of 
spinal canal ligaments, specifically the posterior longitu-
dinal ligament (PLL) and the ligamentum flavum (LF) 
(Figure 1). The enlargement of the ligaments may occur 
as a result of (1) disc bulging into the canal causing en-
largement of the PLL, sometimes progressing to reactive 
ossification of the PLL, and (2) loss in disc height, fre-
quently resulting in inbuckling and rarely ossification of 
the LF and compression of the spinal cord from the pos-
terior [16]. Genetic factors have also been implicated in 
the development of ossification of these spinal ligaments, 
and these patients may not exhibit clear degenerative 
findings. Patients from East Asia have been shown to be 
particularly afflicted by OPLL [2].

Sensory Changes and Clinical Findings in DCM
Although the natural history of DCM varies great-

ly, the classic subjective findings present while eliciting 
the history of afflicted patients are neck pain, diminished 
hand dexterity, balance difficulties, paresthesias, weak-
ness, and in severe cases, bowel/bladder dysfunction. 
There are several classification systems based on these 
physical findings including Nurick grade [17], Japanese 

Symptoms Signs
Motor deficits
Numbness of hands
Thenar atrophy
Hyperreflexia
Spasticity
Impairment of gait
Incontinence
Clumsy hands
Weakness
Paresthesias

Inverted brachioradialis 
reflex
Hoffmann’s sign
Ankle clonus
Babinski Sign
Romberg Sign
Lhermitte’s phenomenon

Table 1. Typical clinical signs and symptoms 
seen in patients with DCM.
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Orthopedia Association scale (JOA) [18], and modified 
Japanese Orthopedic Association scale (mJOA) [19]. The 
Nurick grade focuses on the degree of mobility, and abili-
ty to carry out daily functions and employment, while the 
JOA and mJOA incorporates assessment of upper motor, 
lower motor, sensory and bladder function. Of note, ra-
diculopathic symptoms can be present as a confounding 
factor in DCM. A recent retrospective study by Choi et al. 
[20] of 127 patients found that 66 (51.9 percent) had com-
bined cervical radiculopathy and myelopathy; therefore, 
it is important to evaluate for both upon investigation of a 
patient’s presentation. The finding of concomitant radicu-
lopathy can also complicate the clinical evaluation as ra-
diculopathy typically presents with hypo-reflexia, while 
myelopathy presents with hyper-reflexia.

Myelopathic signs on physical examination have 

varying sensitivity and specificity: hyperreflexia (72 per-
cent and 43 percent) with biceps representing the most 
sensitive at 62 percent and brachioradialis representing 
the most specific at 89 percent, Hoffmann sign (59 per-
cent and 84 percent), an inverted brachioradialis reflex 
(51 percent and 81 percent), clonus (13 percent and 100 
percent), and Babinski (13 percent and 100 percent) [21]. 
Despite the sub-optimal diagnostic value of many of these 
provocative signs, DCM patients demonstrate at least 1 
myelopathic sign 79 percent of the time vs. 57 percent in 
controls (comprised of patients with neck pain or radic-
ular symptoms, but not myelopathy), and if cord signal 
changes or myelomalacia are present these numbers jump 
to 95 percent vs. 63 percent. In addition to the aforemen-
tioned signs, sensory testing – sensation to pain, light 
touch, deep pressure, two-point discrimination, vibration, 

Figure 1. Illustration of the various gross anatomic pathophysiologic changes that contribute to degenerative 
cervical myelopathy. PLL, posterior longitudinal ligament; CSF, cerebrospinal fluid. Originally published by Nouri et 
al. (2015) [2], medical illustration by Diana Kryski (Kryski Biomedia).
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ferentiation between dorsal/ventral cord compression 
signs [24].

Diagnostic Imaging of the Cervical Spine in DCM
Although signs of a reduced spinal canal diameter 

and calcified changes can be observed on computed to-
mography (CT) of the cervical spine, magnetic resonance 
imaging (MRI) remains the imaging modality of choice 
for evaluation of DCM. CT myelogram offers an alter-

and proprioception – should be performed in both the up-
per and lower extremities. Tests of hand dexterity, such as 
the “15 second grip-and-release” exam, may also be use-
ful (normal patients can grip/release 25 to 30 times in 15 
seconds, which may be reduced in DCM) [22,23]. Nerve 
conduction studies including somatosensory evoked po-
tentials, motor evoked potentials, and electromyography 
can be useful in differentiating between peripheral and 
central pathology in addition to potentially allowing dif-

Figure 2. Cervical disc bulge in a 40-year-old man. In the neutral position (A), T2-weighted sagittal MR image 
shows C4/5, C5/6, and C6/7 levels disc bulge. In flexion (B) and extension (C), the disc bulge is increased, especially 
in the C6/7 level. Adapted with permission, Springer Nature. European Spine Journal. Missed cervical disc bulges 
diagnosed with kinematic magnetic resonance imaging. Lao L, Daubs MD, Scott TP, Phan KH, Wang JC. Copyright 
2014.

Figure 3. Types of signal changes that can appear in patients with DCM. A-D: Sagittal T2WI. A: Type I, diffuse 
and faint hyperintensity. B: Type II, focal and sharp hyperintensity. C: Type III, both Type I (higher arrow) and Type II 
(lower arrow) hyperintensity characteristics are present. D: Two discontinuous focal hyperintensities are present. E: 
Sagittal MRI with T1WI showing a focal hypointensity. Originally published in Nouri et al. (2016) [16]. Reprinted with 
permission from Neurosurgical Focus.
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Ongoing clinical trials suggest that there may be a 
role for adjunct pharmacologic treatment, such as ad-
dressing glutamate-induced excitotoxicity with riluzole, 
in conjunction with surgical decompression [32]. Further 
investigation is needed in this area, but future therapeutic 
regimens will likely involve a multi-faceted approach in 
addition to traditional surgical intervention.

CONCLUSIONS

While DCM can substantially impact neurological 
function and result in disability, early recognition and 
treatment can prevent patients from further deterioration 
and can help most patients recover some neurological 
function. Clinical diagnosis relies heavily on charac-
teristic symptoms and signs elicited during history and 
physical exam which prompt further investigation with 
cervical spine imaging. It is therefore imperative that cli-
nicians remain vigilant in considering DCM as a differ-
ential diagnosis when symptoms appear, particularly in 
the elderly population who often attribute their function 
decline to advancing age.
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