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Objective: Facet articular irregularity is associated with rapidly progressive degenerative 
cervical myelopathy (DCM). However, its significance compared with other known risk 
factors remains unknown. Therefore, this retrospective study aimed to clarify the potential 
impact of facet articular irregularity as a risk factor for rapid DCM progression.
Methods: This study included 141 consecutive patients with DCM who underwent surgical 
treatment at our institution. Clinical variables and radiological findings related to DCM 
progression were collected. Imaging findings were analyzed at the segmental level of my-
elopathy in each case. The patients were divided into 2 groups based on the presence or ab-
sence of rapid DCM progression, and independent risk factors were determined using lo-
gistic regression analyses.
Results: Overall, 131 patients with a mean age of 63.9 ± 12.6 years were analyzed; 27 patients 
(20.6%) were classified into the rapid DCM progression group. The mean age was signifi-
cantly higher in the rapid progression group than in the slow progression group (72.4 ± 9.6 
vs. 61.7 ± 12.4, p < 0.001). According to univariate analysis, facet articular irregularity, 
dynamic segmental translation (≥ 1.6 mm), upper cervical spine involvement above C4–5, 
history of cerebrovascular events, preceding minor trauma, local lordotic angle (≥ 4.5°), 
diabetes, hypertension, ligamentum flavum hypertrophy, and age were independent risk 
factors. Additionally, multivariate analysis showed that facet articular irregularity was the 
highest risk factor for rapid DCM progression (p = 0.001).
Conclusion: Facet articular irregularity is the most clinically significant finding among the 
known risk factors in patients with rapid DCM progression.
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INTRODUCTION

Degenerative cervical myelopathy (DCM) is a common spi-
nal disorder caused by osteoarthritic changes to the spine, in-
cluding spondylosis, disc herniation, and facet arthropathy, lig-
amentous hypertrophy, calcification, or ossification.1 Degenera-
tion of the cervical spine is initially asymptomatic; however, it 
may gradually present with and may cause not only arthropathy 
but also myelopathy or radiculopathy. DCM, which is repre-

sented by cervical spondylotic myelopathy (CSM), is an age-re-
lated disease that reduces quality of life due to impairment of 
motor functions.2 Additionally, DCM is a slowly progressive dis-
order that corresponds to the underlying degenerative chang-
es.3-7 However, it is known that some patients experience rapid-
ly progressive neurological deterioration despite the absence of 
trauma.8,9 

The preoperative severity of myelopathy correlates with poor 
postoperative outcomes in patients with DCM, similar to those 

Neurospine
eISSN 2586-6591 pISSN 2586-6583 

This is an Open Access article distributed under 
the terms of the Creative Commons Attribution 
Non-Commercial License (https://creativecom-
mons.org/licenses/by-nc/4.0/) which permits 
unrestricted non-commercial use, distribution, 
and reproduction in any medium, provided the 
original work is properly cited.

Copyright © 2023 by the Korean Spinal 
Neurosurgery Society 

Neurospine 2023;20(1):365-373.
https://doi.org/10.14245/ns.2245004.502



Risk Factors for Rapid DCM ProgressionTakeshima Y, et al.

https://doi.org/10.14245/ns.2245004.502366  www.e-neurospine.org

with CSM.10 Therefore, in patients with rapid DCM progres-
sion, surgical intervention as early as possible is strongly rec-
ommended to prevent poor postoperative outcomes. To avoid 
neurological deterioration in such patients, it is important to 
identify risk factors that may predict rapid disease progression. 
However, few reports have described rapid neurological pro-
gression in DCM.8,9

We recently reported, for the first time, that the degenerative 
pathology of the facet joint is potentially important, and that 
facet articular irregularity is a specific finding in cases of rapidly 
progressive DCM.11,12 However, the impact of facet joint pathol-
ogy in DCM is still controversial.13,14 Thus, the importance of 
specific findings regarding facet degeneration remain unclear 
when compared to known factors involved in the progression of 
myelopathy. Therefore, this study was conducted to determine the 
predictive factors of rapid DCM progression and their order of 
relevance with factors involved in myelopathy progression, in-
cluding facet articular irregularity: a newly known risk factor.

MATERIALS AND METHODS

All experiments were conducted in accordance with the Dec-
laration of Helsinki. All research protocols were approved by 
the Institutional Review Board of Nara Medical University (ap-
proval number: 2241). The requirement for informed consent 
was waived since it was a retrospective study.

1. Patient Selection
We retrospectively analyzed consecutive patients with DCM 

who underwent surgical treatment at Nara Medical University 
between January 2013 and December 2020. The study popula-
tion was the same as in the previous study.12 Inclusion criteria 
included cervical myelopathy responsible for the subaxial level 
between C2–3 and C6–7. The diagnosis of cervical myelopathy 
was based on symptoms and magnetic resonance imaging (MRI) 
findings. The responsible segmental level was defined as the lev-
el of the lesion causing myelopathy and was identified in each 
case based on neurologic examinations and MRI findings, if 
necessary. Patients who had undergone revision surgery within 
12 months or those with missing data were excluded.

Clinical data and radiological findings were gathered retro-
spectively from medical records, preoperative and postopera-
tive neurological examinations, and radiographic images.

2. Clinical Data Collection
Clinical variables, such as age, sex, comorbidities (hyperten-

sion, diabetes mellitus, cigarette smoking, habitual alcohol use), 
background disorders, responsible spinal segmental level, pre- 
and postoperative Japanese Orthopaedic Association (JOA) scores 
for the evaluation of cervical compression myelopathy,15 and 
preoperative Nurick grade were collected from the patients’ re-
cords. Recovery rate (%) of the JOA score was also calculated 
using the following formula: (“postoperative score”-“preopera
tive score”)/(17-“preoperative score”)×100. Other clinical vari-
ables that are potentially involved in the rapid progression of 
cervical myopathy in DCM, such as history of cerebrovascular 
events (CVEs) and preceding minor trauma, were also gathered.

We also assessed the characteristic clinical course and rapid 
progression of cervical myelopathy in each case. Rapid progres-
sion of cervical myelopathy was defined in this study as previ-
ously reported.8,9,12 In brief, patients with rapid DCM progres-
sion had difficulty maintaining a standing posture or walking 
without support, which corresponded to Nurick grade 4 or 5, 
within 4 weeks of symptom onset, due to rapidly progressive 
neurological deterioration.

3. Radiological Evaluations
Radiological variables potentially involved in the progression 

of cervical myopathy in DCM were gathered from preoperative 
computed tomography (CT) and MRI and radiograms of the 
cervical spine in each patient. From the MRI review, intramed-
ullary hyperintense changes on sagittal T2-weighted images at 
the responsible segmental level (Fig. 1A), hypertrophy of the lig-
amentum flavum at the responsible segmental level (Fig. 1B), 
and the number of levels with spinal canal stenosis in each pa-
tient were assessed. From the CT review, we carefully evaluated 
the cervical disc and facet joints at the responsible segmental 
level and assessed the presence of calcified discs (Fig. 1C) and 
facet articular irregularity (Fig. 1D), which was defined as equiva-
lent to grade 4 or 5B in the CT classification reported previous-
ly12 at either or both facet joints.

From the review of lateral radiograms, the local lordotic an-
gle (Fig. 2A) and anteriorposterior diameter of the space avail-
able for the spinal cord (Fig. 2B) in the neutral position were 
evaluated at the segmental level in addition to the C2–7 lordotic 
angle (Fig. 2C). Local dynamic instability at the responsible seg-
mental level was also evaluated by the difference in the distanc-
es of anteriorposterior translation of the upper vertebral body 
relative to the lower vertebral body in the flexed and extended 
positions (Fig. 2D).
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4. Data Analysis
The study population was divided into 2 cohorts, namely a 

rapid progression group and a slow progression group, depend-
ing on whether they met the definition of rapid progression. To 
identify and compare risk factors for rapid progression of DCM, 
the above-mentioned clinical and radiological variables were 
compared between the 2 groups; those that showed statistically 
significant differences were included in the logistic analysis to 
determine the independent risk factors for preoperative rapid 
progression of myelopathy and its order of relevance.

5. Statistical Analysis
All statistical analyses were performed using IBM SPSS Sta-

tistics ver. 26.0 (IBM Co., Armonk, NY, USA). Continuous vari-
ables among the clinical characteristics and radiological vari-
ables at each spinal level were compared using an unpaired t-
test. Binary and nominal variables among the clinical charac-
teristics and radiological variables were compared using Pear-
son chi-square test.

Logistic regression analysis was performed according to the 
following procedures. Independent risk factors and odds ratios 
(ORs) were obtained by univariate logistic regression analysis. 
Multivariate logistic regression analysis was performed by add-
ing age, which was the greatest confounding factor, to the vari-
ables with large ORs to identify the variables that contributed 
the most to rapid DCM progression.

Fig. 1. Radiological assessments in the cervical spine on magnetic resonance image (A, B) and computed tomography image (C, 
D) at the responsible segmental level. (A) Intramedullary hyperintense change on sagittal T2-weighted images (T2WI). (B) Hy-
pertrophy of the ligamentum flavum. (C) Calcified discs. (D) Facet articular irregularity, defined as equivalent to grade 4 or 5B 
in the computed tomography classification.12

A B C D

Fig. 2. Radiological assessments of degenerative changes in the cervical spine on lateral radiograms. (A) Local lordotic angle be-
tween the upper and lower vertebral body surfaces at the responsible spinal segmental level in the neutral position. (B) antero-
posterior diameter of the space available for the spinal cord in the cervical spinal canal in the neutral position. (C) C2–7 lordotic 
angle in neutral position. (D) Dynamic segmental translation, evaluated in the flexed and extended positions: |d–d́ |. a: local an-
gle; b: space available for cord; c: C2–7 angle; d and d́ : distance of anteriorposterior translation of the upper vertebral body rela-
tive to the lower vertebral body in flexed (d) and extended (d́ ) positions.

Neutral Neutral Neutral Flexion & extension

A B C D
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Data are presented as mean± standard deviation. Statistical 
significance was defined as p< 0.05.

RESULTS

Although 141 patients were enrolled, only 131 were included 
in the analyses. One patient was excluded because he had un-
dergone revision surgery within the previous 12 months, and 9 
patients were excluded because of insufficient radiological data. 
Meanwhile, 27 (20.6%) and 104 patients (79.4%) were catego-
rized into the rapid and slow progression groups, respectively 
(Fig. 3).

There were 86 men and 45 women aged 38–93 years (63.9±  
12.6 years). Most patients had spondylosis (60.3%) followed by 
ossification of the posterior longitudinal ligament (22.1%) and 
cervical disc herniation (17.6%). The most common responsi-
ble segmental levels were C5–6 (36.6%) followed by C4–5 (35.1%); 
C2–3 were the least common (2.3%). Patients with Parkinson 
disease or the other movement disorders were not included.

1. Clinical Characteristics
The detailed clinical characteristics of the patients in each 

group are presented in Table 1. There was a significant differ-
ence between the 2 groups in terms of age (p< 0.001), hyper-
tension (p = 0.015), diabetes (p = 0.006), history of CVE (p =  
0.004), and preceding minor trauma (p= 0.008), and responsi-
ble segmental level above C4–5 (p= 0.001). The rapid progres-
sion group tended to be older and had a significantly higher in-

cidence of these variables.
The mean preoperative and mean postoperative JOA scores 

of the rapid and slow progression groups were 8.7±2.3 and 12.7±  
2.4, and 12.5± 2.2 and 14.8± 2.0, respectively, which were sig-
nificantly different (all p< 0.001). Meanwhile, the improvement 
rates in the JOA scores of the rapid and slow progression groups 
were 44.8%± 19.5% and 54.4%± 30.0%, respectively, which were 
not statistically significant.

2. Radiological Characteristics
The detailed radiological characteristics of the patients in each 

group are presented in Table 2. On MRI, the incidence of liga-
mentum flavum hypertrophy was significantly higher in the 
rapid progression group than in the slow progression group 
(p= 0.041). Meanwhile, there was no statistically significant dif-
ferences in intramedullary signal changes at the responsible 
level or number of levels with spinal canal stenosis between the 
2 groups. On CT, the incidence of facet articular irregularity 
was significantly higher in the rapid progression group than in 
the slow progression group (p< 0.001), but there was no signifi-
cant difference in the presence of calcified discs between the 2 
groups. Radiographic findings showed that the local lordotic 
angle (p= 0.037) and dynamic segmental translation (p< 0.001) 
were significantly higher in the rapid progression group than in 
the slow progression group. However, there was no significant 
difference in the space available for the spinal cord and C2–7 
lordotic angle between the 2 groups.

Fig. 3. Flowchart showing the patient selection process of this study.

104 Patients
   demonstrated slow progression of  
   myelopathy preoperatively

141 Consecutive patients
   with myelopathy induced by degenerative cervical disorders
   at the subaxial level between C2–C3 and C6–C7
   were treated surgically in our institution
   Jan 2013–Dec 2020

131 Patients
   were eligible for inclusion in this study

1 Patient was excluded, due to revision surgery within 12 months

9 Patients were excluded, due to insufficient radiological data

20.6% 79.4%

27 Patients
   demonstrated rapid progression of  
   myelopathy preoperatively
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Table 1. Clinical characteristics of the 2 groups (n = 131)

Variable Rapid progression group 
(n = 27)

Slow progression group 
(n = 104) p-value

Age (yr) 72.4 ± 9.6 61.7 ± 12.4 < 0.001*

Male sex 19 (70.4) 67 (62.5) 0.562

Risk factor

   Hypertension 16 (59.3) 35 (33.7) 0.015*

   Diabetes 11 (40.7) 17 (16.2) 0.006*

   Rheumatoid arthritis  1 (3.7) 3 (2.9) 0.826

   Undergoing hemodialysis 1 (3.7)  1 (1.0) 0.300

   Current smoker  6 (22.2) 40 (38.5) 0.115

   Habitual alcohol use  7 (25.9) 37 (35.6) 0.344

Background disorder 0.214

   Spondylosis 20 (74.1) 59 (56.7)

   Disc herniation  4 (14.8) 19 (18.3)

   OPLL  3 (11.1) 26 (25.0)

Clinical factors

   History of cerebrovascular event 7 (25.9) 7 (6.7) 0.004*

   Preceding minor trauma 7 (25.9) 8 (7.7) 0.008*

   Responsible segmental level above C4/5 23 (85.2) 53 (51.0) 0.001*

Surgical outcomes

   Preoperative JOA score   8.7 ± 2.3 12.7 ± 2.4 < 0.001*

   Preoperative JOA score 12.5 ± 2.2 14.8 ± 2.0 < 0.001*

   Improvement rate of JOA score (%)   44.8 ± 19.5   54.4 ± 30.0 0.122

Values are presented as mean ± standard deviation or number (%).
OPLL, Ossification of posterior longitudinal ligament; JOA, Japanese Orthopaedic Association.
*p < 0.05, statistically significant differences. 

Table 2. Radiological characteristics of the 2 groups (n = 131)

Variable Rapid progression group 
(n = 27)

Slow progression group 
(n = 104) p-value

MRI findings

   Intramedullary signal change 22 (81.5) 66 (63.5) 0.076

   Ligamentum flavum hypertrophy 16 (59.3) 39 (37.5) 0.041*

   Number of levels involved 2.3 ± 1.1 2.3 ± 1.1 0.799

CT findings

   Presence of calcified discs 4 (14.8) 19 (18.3) 0.674

   Facet articular irregularity 16 (59.3) 12 (11.5) < 0.001*

Radiogram findings

   Local lordotic angle (°) 4.9 ± 6.5 2.0 ± 6.3 0.037*

   Space available for cord (mm) 11.3 ± 1.5 10.7 ± 1.8 0.105

   C2–7 angle (°) 12.4 ± 15.4 7.9 ± 11.1 0.097

   Dynamic segmental translation, mm 2.4 ± 1.2 1.4 ± 0.9 < 0.001*

Values are presented as number (%) or mean ± standard deviation.
MRI, magnetic resonance imaging; CT, computed tomography.
*p < 0.05, statistically significant differences. 
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3. �Comparison of Risk Factors for Rapid Progression of 
DCM
Of the variables that showed statistically significant differences 

between the 2 groups, the 2 continuous variables, local lordotic 
angle and dynamic segmental translation, were converted to bi-
nary variables to homogenize the conditions of each variable 
and to compare them by OR; these were applied to the receiver 
operating characteristic analysis. The cutoff values for each vari-
able that maximized sensitivity and specificity were then deter-
mined to be 4.5° and 1.55 mm, respectively. The 2 continuous 
variables were then converted into binary variables based on 
these cutoff values. Independent risk factors for preoperative 
rapid progression of myelopathy and their order of relevance 
were determined using logistic regression analysis (Table 3).

Univariate logistic regression analysis determined facet artic-
ular irregularity (OR, 11.15; p< 0.001), dynamic segmental trans-
lation (≥ 1.6 mm) (OR, 5.744; p= 0.001), responsible segmental 
level above C4–5 (OR, 5.533; p= 0.003), history of CVE (OR, 
4.850; p=0.007), preceding minor trauma (OR, 4.200; p=0.012), 
local lordotic angle (≥ 4.5°) (OR, 3.519; p= 0.005), diabetes (OR, 
3.518; p= 0.008), hypertension (OR, 2.868; p= 0.017), ligamen-
tum flavum hypertrophy (OR, 2.424; p= 0.045), and age (OR, 
1.087; p= 0.001) as independent risk factors. As age was a con-
founding factor for many of the variables, multivariate analysis 
was performed by adding age to the top 3 variables based on 
the OR. The results revealed that facet articular irregularity was 
the most significant risk factor for rapid progression of DCM 
(OR, 6.169; p= 0.001).

DISCUSSION

This study evaluated the potential risk factors for rapid pre-
operative progression of DCM and their order of relevance in 
patients who were candidates for surgery. While many risk fac-
tors were found to be statistically significant, facet articular ir-
regularity was the most significant risk factor.

Facet articular irregularity was reportedly observed at the re-
sponsible spinal segmental level especially in patients with rapid 
DCM progression.12 The results of the current study suggest that 
rapid DCM progression is multifactorial, and that the finding 
of facet articular irregularity is potentially quite significant.

1. Rapid Progression of DCM and Associated Risk Factors
Although some studies identified the natural history or clini-

cal predictors of slow progression in patients with CSM who 
were asymptomatic or treated conservatively,3-7 there have been 
only 3 studies that investigated rapid CSM progression. Mor-
ishita et al.8 demonstrated that preceding minor trauma and 
C3–4 spinal level impairment were observed in 50% (4 of 8) 
and 75% (6 of 8) of cases, respectively. In contrast, comorbid 
sagittal instability, defined as > 3.5 mm of dynamic translation 
or ≥ 11° of angulation compared to the adjacent segment, was 
observed in only 12.5% (1 of 8) of cases. In their retrospective 
case–series study, Takasawa et al.9 also demonstrated 2 risk fac-
tors based on logistic regression analysis: past history of CVE 
and high intramedullary signal on T2-weighted MRI. However, 
these studies had a major disadvantage: the responsible segmen-
tal level was not assessed by detailed neurological examination 

Table 3. Logistic regression analysis for factors related to preoperative rapid neurological progression

Variable
Univariate Multivariate

OR (95% CI) p-value OR (95% CI) p-value

Age 1.087 (1.039–1.138) 0.001* 1.055 (1.000–1.112) 0.049*

Male sex 1.312 (0.524–3.286) 0.563 - -

Hypertension 2.868 (1.203–6.836) 0.017* - -

Diabetes 3.518 (1.392–8.891) 0.008* - -

History of cerebrovascular event 4.850 (1.531–15.36) 0.007* - -

Preceding minor trauma 4.200 (1.366–12.91) 0.012* - -

Responsible segmental level above C4/5 5.533 (1.789–17.12) 0.003* 1.399 (0.355–5.512) 0.632

Ligamentum flavum hypertrophy 2.424 (1.022–5.753) 0.045* - -

Facet articular irregularity 11.15 (4.205–29.57) < 0.001* 6.169 (2.092–18.20) 0.001*

Local lordotic angle ( ≥ 4.5°) 3.519 (1.464–8.557) 0.005* - -

Dynamic segmental translation ( ≥ 1.6 mm) 5.744 (2.132–15.47) 0.001* 3.344 (1.034–10.82) 0.044*

OR, odds ratio; CI, confidence interval.
*p < 0.05, statistically significant differences. 
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but only by assessment of intramedullary hyperintensity on T2-
weighted MRI.8,9

It is known that patients with asymptomatic spinal canal ste-
nosis may exhibit intramedullary T2 hyperintensity of the cer-
vical spine. In a study of 1,211 asymptomatic Japanese volun-
teers aged 20–79 years, Nakashima et al.16 reported that signifi-
cant spinal cord compression, intramedullary T2 hyperintensi-
ty, and flattening of the spinal cord were observed in 5.3%, 2.3%, 
and 3.1% of the subjects, respectively. Meanwhile, approximate-
ly one-third of patients with CSM have intramedullary hyper-
intensity on T2-weighted MRI,17,18 but no significant correlation 
has been reported between the signal intensity change and the 
severity of clinical symptoms,19 progression of myelopathy,6 or 
exacerbation of CSM in patients managed conservatively.20 There-
fore, MRI signal changes are likely to demonstrate poor reliabil-
ity as predictive risk factors. Furthermore, in listing and com-
paring risk factors with each other, we should properly evaluate 
the radiological characteristics at the responsible segment level. 
From this perspective, the current study had the advantage of 
using and evaluating radiological findings of the responsible 
segmental level based on detailed neurological examination.

2. �CT Assessment of Facet Joint Degeneration of the 
Cervical Spine
Although MRI is commonly used to evaluate the spinal cord 

in DCM, assessment of skeletal factors is also important. The 
discs and facet joints are crucial structures for biomechanical 
shifts of stress on the cervical spine as well as for mobility.21 Ry-
dman et al.22 identified intervertebral disc and facet joint abnor-
malities as degenerative changes in their study of a CT-based 
grading system for CSM. In that study, disc height loss, anterior 
osteophytes of vertebral bodies, and endplate sclerosis were ad-
opted as signs of disc degeneration, while joint space narrowing 
and the presence of irregular articular surfaces were considered 
to be characteristics of facet joint pathology. However, these find-
ings generally reflect not only destabilizing factors but also sta-
bilizing ones.

In our previous study, we attempted to subdivide cervical fac-
et joint degeneration by considering the stage of the disease based 
on CT evaluation.12 In particular, whereas previous reports had 
4 categories including normal findings,23 new criteria of “articu-
lar subchondral cysts,” “articular irregularity,” “ankylosing change 
of the joint,” and “facet joint opening” were added, resulting in 
6 classifications. With this approach, it was revealed that not 
only was facet articular irregularity at the responsible segmental 
level a remarkable finding in rapid DCM progression but that 

the novel CT classification is also highly reproducible, with a 
kappa coefficient of 0.822 for interrater concordance.12 There-
fore, the assessment of facet joint degeneration based on the 
novel CT grading proposes the findings of facet articular irreg-
ularity with high reproducibility.

3. �Implication of Facet Articular Irregularity in Rapid 
DCM Progression
Because DCM is caused by age-related changes in various 

parts of the spine, its pathogenesis is multifactorial.1 While the 
cervical facet joints play key roles not only in the stability and 
distribution of the axial load but also in guiding cervical mo-
tion, they are included as one of the sites that undergo age-re-
lated changes. If the changes occurring in the facet joints dis-
rupt joint function, the facet joint pathology may cause augmen-
tation of dynamic factors and induce DCM progression. In con-
trast, facet joint degeneration does not always occur synchro-
nously with other age-related changes in the cervical spine. Lee 
et al.24 showed that facet joint degeneration depends on unco-
vertebral joint degeneration and Modic change on MRI but not 
on disc or endplate degeneration, spinal stenosis, or ossification 
of the posterior longitudinal ligament. Therefore, facet joint de-
generation should not be ignored even if other risk factors for 
DCM progression have been identified.

The current study found that rapid DCM progression is mul-
tifactorial, and facet articular irregularity is the most significant 
risk factor. There are 2 possible pathogeneses for rapid DCM 
progression due to facet articular irregularity. First, the multi-
factorial nature of rapid DCM progression suggests that micro-
instability of the facet joints in the presence of a pathological 
background, such as spinal canal stenosis, may exacerbate dy-
namic compression of the spinal cord.

The other hypothesis is that facet articular irregularity is a 
symbolic change owing to the effects of excessive motion stress. 
As cervical degeneration does not occur uniformly, stress from 
cervical spine motion is not evenly distributed and can some-
times become concentrated at 1 level. Typically, adjacent seg-
ment diseases occur after fusion surgery; however, we believe 
that a similar situation can occur after natural vertebral fusion 
or intervertebral stabilization due to advanced age. The results 
of this study, which showed that rapid DCM progression is more 
common in the elderly and at higher levels above C4–5, suggest 
that stabilization in the preceding middle and lower cervical 
spine due to age-related changes may have resulted in greater 
dynamic stress on the upper intervertebral joints.

We would also like to consider the significance of the differ-
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ence in the frequency of facet articular irregularities between 
the 2 groups. Surprisingly, the rapid DCM progression group 
had a higher incidence of facet articular irregularity (59.3%), 
which was 5 times higher than that in the slow progression group. 
To prevent poor postoperative outcomes in patients with rapid 
DCM progression, surgical intervention should be performed 
as early as possible. Therefore, if there is a symbolic change in 
facet articular irregularity at the intervertebral level accompa-
nied by spinal canal stenosis due to other factors, it may be nec-
essary to identify the responsible spinal segmental level and con-
sider early surgical treatment.

4. Limitations
This study had several limitations. First, it had a retrospective 

design with a small number of patients. Second, it is uncertain 
whether the responsible spinal segmental level was accurately 
estimated in all the cases. Third, there is a pair of facet joints at 
each intervertebral level that do not always have the same de-
gree of degeneration. In the present study, we were unable to 
examine the differences in the clinical impact on rapid DCM 
progression between cases with unilateral and bilateral facet ar-
ticular irregularities; further studies on this issue are warranted. 
Fourth, the effect of global sagittal alignment on facet joint de-
generation was not evaluated in this study. Fifth, the design of 
this study was to statistically compare the known risk factors 
with additional facet articular irregularity and not to examine 
potential physiological mechanisms. Further studies are war-
ranted to clarify this point.

Despite these limitations, this study demonstrated the impor-
tance and clinical usefulness of evaluating risk factors for the 
rapid progression of myelopathy in patients with DCM. In or-
der to elucidate the significance of facet articular irregularities, 
a future study of their frequency in normal individuals and as-
ymptomatic cases will be warranted.

CONCLUSION

This study focuses on the potential importance of facet joint 
pathology in patients with DCM and, for the first time, com-
pares it with known risk factors related to rapidly progressive 
DCM. Facet articular irregularity is potentially the highest risk 
factor for rapid progression of DCM and may indicate dynamic 
pathophysiology in the progressive phase of myelopathy. Early 
surgical intervention and additional confirmation of the pres-
ence of facet articular irregularities and whether its level is con-
sistent with the responsible spinal segmental level may also help 

improve surgical outcomes.
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