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Systematic Review

Nonoperative Versus Operative Management
for the Treatment Degenerative Cervical
Myelopathy: An Updated Systematic Review

John Rhee, MD, MPH1, Lindsay A. Tetreault, PhD2,3, Jens R. Chapman, MD4,
Jefferson R. Wilson, MD, PhD5, Justin S. Smith, MD, PhD6, Allan R. Martin, MD2,
Joseph R. Dettori, PhD, MPH7, and Michael G. Fehlings, MD, PhD, FRCSC, FACS2,5

Abstract

Study Design: Systematic review (update).

Objective: Degenerative cervicalmyelopathy (DCM) is a progressive degenerative spinedisease that is increasinglymanaged surgically.
The objective of this study is to determine the role of nonoperative treatment in the management of DCM by updating a systematic
review published by Rhee and colleagues in 2013. The specific aims of this review were (1) to determine the comparative efficacy,
effectiveness, and safety of nonoperative and surgical treatment; (2) to assess whether myelopathy severity differentially affects out-
comesof nonoperative treatment; and (3) toevaluatewhether activitiesorminor injuries are associated withneurological deterioration.

Methods: Methods from the original review were used to search for new literature published between July 20, 2012, and
February 12, 2015.

Results: The updated search yielded 2 additional citations that met inclusion criteria and compared the efficacy of conservative
management and surgical treatment. Based on a single retrospective cohort, there were no significant differences in posttreat-
ment Japanese Orthopaedic Association (JOA) or Neck Disability Index scores or JOA recovery ratios between patients treated
nonoperatively versus operatively. A second retrospective study indicated that the incidence rate of hospitalization for spinal cord
injury was 13.9 per 1000 person-years in a nonoperative group compared with 9.4 per 1000 person-years in a surgical group
(adjusted hazard ratio ¼ 1.57; 95% confidence interval ¼ 1.11-2.22; P ¼ .011).

Conclusion: Nonoperative management results in similar outcomes as surgical treatment in patients with a modified JOA � 13,
single-level myelopathy and intramedullary signal change on T2-weighted magnetic resonance imaging. Furthermore, patients
managed nonoperatively for DCM have higher rates of hospitalization for spinal cord injury than those treated surgically. The
overall level of evidence for these findings was rated as low.

Keywords
cervical spondylotic myelopathy, degenerative cervical myelopathy, nonoperative management, systematic review

Introduction

Degenerative cervical myelopathy (DCM) refers to cord com-

pression arising from nontraumatic, noninfectious, and nonon-

cologic causes such as cervical spondylotic myelopathy,

ossification of the posterior longitudinal ligament, hypertrophy

of the ligamentum flavum, degenerative disc disease, and pro-

gressive cervical kyphosis.1 Surgery is increasingly recom-

mended for patients with moderate and severe myelopathy as

it effectively halts neurological progression and helps improve

functional status, disability, and quality of life.2 Unfortunately,
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little is known about the role of nonoperative treatment in the

management of DCM.

The objective of this study is to update a systematic review

published in 2013 by Rhee et al3 that investigated (1) the com-

parative efficacy, effectiveness, and safety of nonoperative and

surgical treatment for DCM; (2) whether the severity of myelo-

pathy differentially affects outcomes of nonoperative treat-

ment; and (3) whether specific activities or minor injuries are

associated with neurological deterioration in patients treated

nonoperatively for DCM.

Materials and Methods

Electronic Literature Search

An updated search based on a previous protocol3 was conducted in

PubMed and the Cochrane Collaboration library for literature

published between July 20, 2012, and February 12, 2015. Detailed

methodology was previously described, including search strategy,

inclusion and exclusion criteria, data extraction, data analysis, and

evaluation of study quality and overall strength of evidence.3

Figure 1. Results of literature search. KQ ¼ key question.

Table 1. Excluded Studies and Reasons for Exclusion.

Author (Year) Reasons for Exclusion

Gu et al (2014)4 Acute spinal cord injury following minor trauma
in patients with OPLL

Kong et al (2013)7 No comparative effectiveness between surgical
and nonsurgical treatments

Wu et al (2012)6 No comparative effectiveness between surgical
and nonsurgical treatments; only results of
nonoperative treatment

Wu et al (2011)5 No comparative effectiveness between surgical
and nonsurgical treatments; disease prevalence
and incidence were reported

Abbreviation: OPLL, ossification of the posterior longitudinal ligament.
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Results

Study Selection

The updated electronic search yielded 216 new citations. An

additional 9 citations were identified through directed manual

search (Figure 1). After reviewing the titles and abstracts, we

retrieved the full text of 6 studies. Four of these did not meet

one or more inclusion criteria and were excluded at full-text

review4-7 (Table 1). The remaining 2 studies compared the

efficacy of conservative treatment and surgical management

and were included in this update (Table 2). Both had a moder-

ately high risk of bias (Table 3).

The first study was an administrative database study on 14140

patients from Taiwan who were hospitalized for DCM between

1998 and 2009 and had at least 1-year follow-up.8 Patients were

divided into 2 groups based on whether they were treated con-

servatively (the type of nonoperative treatment was not specified)

or surgically. Patients who were rehospitalized for a spinal cord

injury were also identified. The incidence rate of hospitalization

for spinal cord injury was 13.9 per 1000 person-years in the non-

operative group and 9.4 per 1000 person-years in the surgical

group (adjusted hazard ratio ¼ 1.57; 95% confidence interval ¼
1.11-2.22; P¼ .011; Table 4). A limitation of this study was that

specific clinical information could not be obtained as data was

derived from an administrative ICD-9 database.

The second included study was a retrospective cohort study

of 91 Chinese DCM patients9 with modified Japanese Ortho-

pedic Association (mJOA) scores �13 and increased intrame-

dullary signal change on T2-weighted magnetic resonance

imaging (MRI). Patients were excluded if they had ossification

of the posterior longitudinal ligament or multilevel myelopa-

thy. Outcomes were compared between a surgical (n ¼ 53) and

nonsurgical (n ¼ 38) group using several assessment tools,

including postoperative Neck Disability Index (NDI) and Japa-

nese Orthopaedic Association (JOA) scores and JOA recovery

ratios. There were no significant differences between the 2

treatment groups with respect to baseline functional status

(JOA) or disability (NDI). Patients managed surgically under-

went a 1-level anterior cervical discectomy and fusion, whereas

those treated nonoperatively received medication, traction,

acupuncture, and/or physical therapy. There were no signifi-

cant differences in posttreatment JOA or NDI scores or in JOA

recovery ratios between the 2 groups at a mean follow-up of 34

Table 3. Class of Evidence for Therapeutic Studies.

Methodological Principle Wu et al (2013)8 Li et al (2014)9

Study design
Prospective cohort study
Retrospective cohort study P P
Case-control study
Case-series
Independent or blind assessment
Co-interventions applied equally
Complete follow-up of �80% P P
Adequate sample size P
Controlling for possible confoundinga P

Moderately high risk Moderately high risk

aGroups must have comparable baseline characteristics or analysis must control for confounding.

Table 4. Incidence Rates and Hazard Ratios of Spinal Cord Injury in Patients Treated Nonoperatively Versus Surgically for Cervical Spondylotic
Myelopathy: Results Derived From Wu et al.8

Nonoperative Surgery Crude HR P Adjusted HRa P

Number of hospitalizations for SCI 122 44
Observed person-years 8777 4685
Incidence rateb (95% CI) 13.9 (11.6-16.6) 9.39 (7.0-12.6) 1.48 (1.04-2.14) .025 1.57 (1.11-2.22) .011

Abbreviations: HR, hazard ratio; SCI, spinal cord injury; CI, confidence interval.
aAdjusted for age and sex, diabetes, hypertension, osteoporosis, rheumatoid arthritis, and osteoarthritis.
bPer 1000 person-years.

Table 5. Summary of Japanese Orthopaedic Association and Neck
Disability Index Scores in Patients Treated Nonoperatively Versus
Surgically: Results Derived From Li et al.9

Nonoperativea Surgerya P

Pretreatment JOA score 14.37 + 0.97 14.23 + 1.07 .365
Posttreatment JOA score 15.45 + 0.92 15.60 + 0.91 .891
JOA recovery ratio (%)b 43.86 + 29.55 52.83 + 27.44 .646
Pretreatment NDI (%) 20.82 + 4.24 21.15 + 4.98 .303
Posttreatment NDI (%) 18.73 + 4.54 18.03 + 4.76 .991

Abbreviations: JOA, Japanese Orthopaedic Association; NDI, Neck Disability
Index.
aValues shown are mean + standard deviation.
b(Posttreatment JOA score � pretreatment JOA score)/(17 � pretreatment
JOA score) � 100%.
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months for the nonoperative group and 31 months for the sur-

gery group (Table 5). Limitations of this study include its rel-

atively short-term follow-up and retrospective design, which

could be associated with selection bias when determining type

of treatment.

Evidence Summary

An updated summary of the evidence is presented in Table 6.

Based on low-level evidence, nonoperative treatment for patients

with “milder” (JOA� 13), single-level DCM and intramedullary

MRI signal change results in similar outcomes as surgery based

on postoperative JOA and NDI scores and JOA recovery ratios.

Rates of hospitalization for subsequent spinal cord injury

were significantly higher in patients undergoing initial conser-

vative treatment compared to those managed operatively: 9.4

(95% CI ¼ 7.0-12.6) per 1000 person-years for those treated

surgically, and 13.9 (95% CI ¼ 11.6-16.6) per 1000 person-

years for those treated without surgery.

However, the overall evidence for these findings is graded

as “low” due to the retrospective nature of these studies. This

means that our confidence in the estimates of effect for these

outcomes is limited and that the true effect may be substantially

different from these estimates.

Conclusions

The results of this update indicate that nonoperative management

results in similar outcomes as surgical treatment in patients with a

mJOA� 13, single-level myelopathy, and intramedullary signal

change on T2-weighted MRI. However, we believe that these

patients, if managed nonoperatively, should be followed closely

and monitored for neurological deterioration. It is important that

clinicians inform their patients of the possibility of disease pro-

gression and educate them on future relevant symptoms.

Furthermore, patients managed nonoperatively for DCM

have higher rates of subsequent hospitalization for spinal cord

injury than those treated surgically. This increased risk should

be factored into clinical decision making and included in dis-

cussions with patients when weighing the risks and benefits of

operative versus nonoperative care.
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