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Objective: Cervical disc replacement (CDR) is an effective long-term treatment for both
cervical radiculopathy and myelopathy. However, there may be unique differences in the
early postoperative clinical improvement for patients with and without myelopathy. In ad-
dition, previous studies using CDR to treat cervical myelopathy were underpowered to de-
termine risk factors for relatively postoperative medical complications.

Methods: Two different cohorts were studied. A local cohort of patients undergoing CDR
by a single surgeon was utilized to study the early postoperative course of clinical improve-
ment. In addition, a national cohort of patients undergoing CDR in the 2015 and 2016 Na-
tional Surgical Quality Improvement Program database was utilized to study differences in
postoperative medical complications after CDR. Patients with a preoperative diagnosis of
cervical myelopathy were identified in both cohorts, and perioperative outcomes and com-
plications were compared to patients without myelopathy.

Results: A total of 43 patients undergoing CDR were included in the institutional cohort, of
those 16 patients (37% of cohort) had a preoperative diagnosis of cervical myelopathy. A
total of 3,023 patients undergoing CDR were included in the national cohort, of those 411
(13% of cohort) had a preoperative diagnosis of cervical myelopathy. In the institutional co-
hort, the nonmyelopathy group had a lower initial Neck Disability Index (NDI) and saw a
faster improvement in NDI by 2 weeks postoperative. However, at 24 weeks there was no
significant difference between groups in terms of NDI. Interestingly, only the nonmyelopa-
thy cohort had a significant improvement in modified Japanese Orthopaedic Association
score by 6 weeks (p < 0.05). In the national cohort, myelopathy was associated with longer
operative time and length of stay (p < 0.05). However, there was no significant difference in
perioperative complications (p > 0.05) between myelopathy and nonmyelopathy patients.
Conclusion: Significant improvements in NDI, visual analogue scale (VAS)-arm pain, and
VAS-neck pain are seen in both myelopathy and nonmyelopathy populations undergoing
CDR by 6 weeks postoperatively. However, nonmyelopathy populations improve faster by 2
weeks postoperatively. In the national cohort analysis, medical complications were similarly
low in both myelopathy and nonmyelopathy groups.

Keywords: Cervical disc arthroplasty, Myelopathy, Radiculopathy, Outcomes

to the more traditional anterior cervical discectomy and fusion
(ACDF) procedure, CDR preserves cervical motion while still

Cervical disc replacement (CDR) is an increasingly common  decompressing the spinal canal and neuroforamen.' In recent

treatment for cervical radiculopathy and myelopathy. Compared ~ series, CDR has been shown to result in better immediate post-
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operative range of motion and improved long-term outcomes
compared to ACDE*” In addition, there is evidence suggesting
lower rates of adjacent segment degeneration with CDR com-
pared with ACDE”"*!!

For patients with myelopathy, both ACDF and CDR are known
to be effective long-term treatment options. However, previous
studies have compared postoperative complications and out-
comes of patient with cervical radiculopathy versus cervical
myelopathy.*** In one large cohort of ACDF patients, myelopa-
thy was associated with increased rates of serious medical ad-
verse events and death."” In a smaller study of CDR patients, no
significant differences were identified in 7-year clinical outcomes
or adjacent level surgery for patients with or without myelopa-
thy."” However, this small study was not powered to demon-
strate differences in the rates of postoperative medical compli-
cations, nor did the study look at the variable course of improve-
ment in outcomes during the early postoperative period. Final-
ly, another study of 125 CDR patients similarly demonstrated
improvement in patient-reported outcomes starting at 6-month
follow-up, but again did not look at course of symptomatic im-
provement during the early postoperative period."*

While CDR and has already been shown to be an effective
long-term treatment for both cervical myelopathy and radicu-
lopathy, we hypothesize that there may be unique differences in
early postoperative course of symptomatic improvement seen
between these different populations. This information would
be useful to counsel patients regarding the time to clinical im-
provement following CDR for either cervical myelopathy or ra-
diculopathy. The current study will track the early symptomatic
improvement in patient-reported outcomes measures for CDR
patients with and without myelopathy. In addition, previous
studies of CDR for cervical myelopathy, in addition to our local
cohort, are underpowered to determine risk factors for uncom-
mon medical complications. Therefore, the current study will
also utilize a large national cohort of patients undergoing CDR
to compare uncommon medical complications between co-
horts.

MATERIALS AND METHODS

1. Research Plans and Objective

A retrospective cohort study was conducted using both a lo-
cal cohort and a large national cohort from the American Col-
lege of Surgeons National Surgical Quality Improvement Pro-
gram (NSQIP) database. The objective of the current study was
to compare short-term complications and early postoperative
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outcomes in patients undergoing CDR for a diagnosis of cervi-
cal myelopathy or radiculopathy.

2. Methods - Institutional Cohort

In the institutional cohort, all consecutive adult patients un-
dergoing CDR by a single surgeon during the study period of
March 2017 and September 2018 were included. Patients were
identified using a prospectively collected registry of spine sur-
gery patients. All patients were consented for inclusion in the
registry and local investigational review board approval was
obtained prior to creation of the registry (IRB No. 2019-1126).
This population was divided into 2 cohorts based the presence
or absence of a preoperative diagnosis of cervical myelopathy.
The diagnosis of myelopathy is made based on a combination
of both radiological findings of spinal cord compression and
clinical symptoms of hyperreflexia, ataxia, or loss of fine motor
skills. Patients who had both radiographic and clinical findings
documented in the preoperative medical chart were given a di-
agnosis of myelopathy. The severity of preoperative myelopathy
was quantified based on the modified Japanese Orthopaedic
Association score (mJOA).

Patient demographics including age, body mass index, Amer-
ican Society of Anesthesiologists (ASA) physical status classifi-
cation, Charlson Comorbidity Index, and smoking status were
collected. Operative data including number of disc levels treat-
ed (1 or 2), operative time, estimated blood loss, postoperative
length of stay, postoperative transfusions, maximum postanes-
thesia care unit pain score within 3 hours postoperatively, and
complications including neurological injury, surgical site infec-
tion, and incidental durotomy were recorded. Patient-reported
outcomes measures (PROM:s) were collected for patients pre-
operatively and at 2-, and 6-week postoperative visits. The
PROM:s collected include visual analogue scale (VAS)-arm
pain, VAS-neck pain, Neck Disability Index (NDI), and mJOA.

3. Methods - National Cohort

In the national cohort, Current Procedural Terminology (CPT)
procedure codes were used to identify adult patients undergo-
ing cervical disc arthroplasty (CPT 22856, 22858). The diagno-
sis of myelopathy was determined using International Classifi-
cation of Disease, Ninth Revision (ICD-9) and Tenth Revision
(ICD-10) diagnosis codes. ICD-9 and ICD-10 principle diag-
nosis codes were used to identify all patients with preoperative
diagnosis of myelopathy (ICD-9 721.1, 722.7, 721.91, ICD-10
M50.5, G99.2, M47.1). Demographic data (age, body mass in-
dex, ASA physical status classification, Charlson Comorbidity
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Index, smoker status), operative data (levels of CDR, operative
time, hospital length of stay, discharge disposition, blood trans-
fusions), and postoperative complication data (serious medical
complications, surgical site infections, venous thromboembo-
lisms) was also collected.

This cohort was then divided into 2 groups based on the pres-
ence of a preoperative diagnosis of myelopathy. Operative time,
length of stay, discharge disposition, and complications were
then compared between groups. The rate of serious medical
complications was measured by aggregating the incidence of
cardiac arrest, cerebrovascular accident, myocardial infarction,
pulmonary embolism, renal failure requiring dialysis, and sep-
sis. In addition, the rate of surgical site infection (including su-
perficial, deep, and organ space infections), venous thrombo-
embolism (pulmonary embolism or deep vein thrombosis), and
postoperative blood transfusion were compared.

All patients included in the NSQIP database are followed for
30 days postoperatively with regular chart review and phone
interviews by NSQIP-trained clinical data reviewers. Data re-
viewers collect data on postoperative complications, reopera-
tions, and readmission. Complications are all strictly defined by
the NSQIP user guide," and data collection is regularly vetted
by internal data audits confirming accuracy and completeness
of registry data.

Table 1. Institutional cohort demographic data (n=43)

Nonmyelop- Myelopathy

Variable athy (n=27) (n=16) p-value
Sex 0.35
Female 8 (30) 7 (44)
Male 19 (70) 9 (56)
Age (yr) 43.8+1.7 42.8%2.6 0.77
Charlson Comorbidity Index 0.7+0.3 0.3+0.1 0.11
Body mass index (kg/m?) 265+0.6  274%1.6 0.90
Current smoker 1(4) 4(25) 0.04*
Preoperative diagnosis
Myelopathy 0(0) 16 (100)
Radiculopathy 21(78) 13 (81)
Herniated nucleus pulposus 21 (78) 11 (69)
Degenerative disc disease 5(19) 7 (44)
Preoperative narcotic usage 4 (15) 3(19) 0.74
Preoperative motor dysfunction 8 (30) 5(31) 0.91

Values are presented as number (%) or mean + standard error.
*p <0.05, statistically significant difference between groups.

https://doi.org/10.14245/n5.1938220.110

4. Statistical Analyses

In the institutional cohort Mann-Whitey Wilcoxon rank-sum
testing was used to compare demographic data, operative data,
and patient outcomes between myelopathy and nonmyelopathy
patients, because a normal distribution cannot be assumed due
to smaller sample size. Postoperative outcome measures were
also compared with preoperative values using Mann-Whitey
Wilcoxon rank-sum testing.

In the national cohort, Student t-test was utilized to compare
age, body mass index, ASA physical status classification, Charlston
Comorbidity Index, operative time, and length of stay. Chi-square
testing was used to compared discharge disposition and rates of
complications. In the study an alpha level of 0.05 was taken as
statistically significant. Statistical test was conducted using Stata
ver. 13.0 (StataCorp, LP, College Station, TX, USA).

Table 2. Institutional cohort surgical data (n=43)

Variable Nonmyelop- Myelopathy  p-

athy (n=27) (n=16) value

Levels of disc arthroplasty

1 23 (85) 9 (56)

2 4 (15) 7 (44)
Disc spaces

C3-4 0(0) 2(12)

C4-5 2(7) 3(19)

C5-6 17 (63) 10 (62)

C6-7 12 (44) 8(50)
Estimated blood loss

1-Level 26.1+1.7 27.8+2.8 0.49

2-Level 25.0+0.0 429+10.5 0.14
Operative time

1-Level 50.1+£2.1 54.0+3.7 0.39

2-Level 85.8+4.3 107.9+8.9 0.18
Postop oral morphine 81.4+9.8 1159+385 043

equivalents (PODO)
Postop PCA (PODO0) 1(4) 2 (12) 0.27
Postoperative length of stay (hr) 15.7+2.3 15.7+5.0 0.56
Complications

Durotomy 0(0) 0(0)

Hematoma 0(0) 0(0)

Neurological deficit 0(0) 0(0)

Surgical site infection 0(0) 0(0)

Values are presented as number (%) or mean + standard deviation.
PCA, patient-controlled analgesia; PODO, postoperative day 0, day
of surgery.
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RESULTS

1. Institutional Cohort

A total of 43 patients undergoing CDR were identified in the
institutional cohort. Of those patients, 16 (37%) had a preoper-
ative diagnosis of myelopathy. There were no statistically signif-
icant differences in age, body mass index, ASA physical status
classification, or Charlson Comorbidity Index between myelop-
athy and nonmyelopathy groups (Table 1) (p>0.05). However,
current smoking status was more common in myelopathy pa-
tients. In both the myelopathy and nonmyelopathy groups, there
were no intraoperative complications in any patients, including
incidental durotomy, hematoma, neurological deficit, or surgi-
cal site infection (Table 2). There was also no significant differ-
ence in operative time, blood loss, length of stay, or postopera-
tive opioid or patient-controlled analgesia use between myelop-
athy and nonmyelopathy groups (Table 2) (p>0.05).

In the myelopathy group, there was a statistically significant
improvement in NDI by 6 weeks postoperatively while in the
nonmyelopathy group there was a significant improvement by
2 weeks postoperatively (Fig. 1). At 6 months postoperatively,
there was no significant different in NDI between the 2 groups
(Table 3) (p=0.58). In both the myelopathy and nonmyelopa-
thy groups, there was a statistically significant improvement in
VAS-neck pain score by 2 weeks postoperatively (Fig. 2). At 6

60
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40

months postoperatively, there was no significant different in
VAS-neck pain score between the groups (Table 3) (p=0.75).
In the myelopathy group, there was a statistically significant
improvement in VAS-arm pain score by 6 weeks postoperative-
ly while in the nonmyelopathy group there was a significant
improvement by 2 weeks postoperatively (Fig. 3). At 6 months
postoperatively, there was no significant different in VAS-arm
pain score between the groups (Table 3) (p=0.68). Interestingly,
the myelopathy group did not see a statistically significant im-
provement in mJOA score by 6 months postoperatively, while
the nonmyelopathy group demonstrated a significant improve-
ment at 6 weeks and at 6 months postoperatively (Fig. 4).

2. National Cohort

A total of 3,023 patients were identified in the national co-
hort, 411 (13%) with myelopathy. There were no statistically
significant differences in age (mean: 45.7 vs. 46.2, p=0.42), body
mass index (29.2 vs. 29.3, p=0.74), ASA physical status classifi-
cation (2.2 vs. 2.2, p=0.21), Charlson Comorbidity Index (0.5
vs. 0.6, p=0.31), and smoking status (23.1% vs. 24.1%, p =0.66)
between myelopathy and nonmyelopathy groups. In the nation-
al cohort (Table 4), myelopathy was associated with longer op-
erative time and length of stay, even after controlling for the
number of levels treated (p <0.05). However, there was no sig-
nificant difference in discharge disposition to outside facility

= Nonmyelopathy
= Myelopathy
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O | | | |
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S o« o o
< R A 6 g P
Neck Disability Index

Fig. 1. Postoperative improvement in Neck Disability Index. *Significant difference from preoperative value.
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(1.2% vs. 1.7%, p=0.76), serious medical complications (0.2%
vs. 0.2%, p=0.96), venous thromboembolism (0.1% vs. 0.2%,
p=0.50), surgical site infection (0.4% vs. 0.2%, p=0.66), or blood
transfusion (0.5% vs. 0.0%, p=0.15). Long-term data outside of
30 days postoperatively and patient-reported outcome measures
are not available in the NSQIP database.

DISCUSSION

CDR is an effective treatment for both cervical myelopathy
and radiculopathy.* Biomechanically, compared to ACDF, CDR
better approximates normal spine kinematics by preserving
cervical motion segments."® Over the last 2 decades the use of
CDR has increased, with 3 times more procedures performed
in 2006 than in 2013." While CDR has been shown to have
good long-term outcomes for treatment of both myelopathy

Table 3. Institutional cohort postoperative outcomes (n=43)

and radiculopathy,””'*"" further study of the early postoperative
period is warranted as there may be unique differences in early
symptomatic improvement between these populations. This in-
formation would be valuable to counsel patients preoperatively
regarding the time to clinical improvement following CDR for
either cervical myelopathy or radiculopathy. Using a local insti-
tutional cohort, the current study tracked early symptomatic
improvement in PROMs for CDR patients with and without
myelopathy. In addition, previous studies of cervical myelopa-
thy treated using CDR were underpowered to identify any as-
sociation of medical complications with myelopathy versus ra-
diculopathy. To answer this question the current study utilized
a large national cohort of patients undergoing CDR similar to
previous studies of ACDF patients with myelopathy.

The current study found that in myelopathy patients, CDR
resulted in a significant improvement in VAS-neck pain by 2

Variable Nonmyelopathy (n=27) Myelopathy (n=16) p-value
Neck Disability Index
Preoperative (n=43) 339+2.9 44.5+4.1 0.06
2 Weeks postoperative (n=40) 22.0+3.8" 34.6+5.2 0.06
6 Weeks postoperative (n=33) 17.3+3.7° 28.2+5.3" 0.11
12 Weeks postoperative (n=33) 15.9+4.0" 21.6+4.1" 0.26
6 Months postoperative (n=29) 14.0£3.6" 16.9+£4.9" 0.58
Visual analogue scale - neck pain
Preoperative (n=43) 49+0.6 6.5+0.8 0.09
2 Weeks postoperative (n=40) 3.0£0.6" 4.0+0.7 0.16
6 Weeks postoperative (n=33) 2.2+0.5" 2.5+0.7°F 0.58
12 Weeks postoperative (n=33) 2.0+0.57 2.1+0.5" 0.74
6 Months postoperative (n=29) 1.9+0.5 1.5+0.5" 0.75
Visual analogue scale - arm pain
Preoperative (n=43) 49+0.6 51+1.0 0.79
2 Weeks postoperative (n=40) 1.3£0.5" 2.7+0.8 0.21
6 Weeks postoperative (n=33) 0.8+0.3 2.5+0.8" 0.18
12 Weeks postoperative (n=33) 1.0+0.4" 23107 0.26
6 Months postoperative (n=29) 0.9+0.4" 1.2+0.5 0.68
Modified Japanese Orthopaedic Association
Preoperative (n=21) 16.8+0.5 16.5+£0.6 0.66
2 Weeks postoperative (n =20) 17.3+0.3 16.6+0.6 0.44
6 Weeks postoperative (n=22) 17.5+0.2° 16.8+0.5 0.59
12 Weeks postoperative (n=22) 17.6+0.2 16.7+0.4 0.10
6 Months postoperative (n=21) 17.9+0.1" 16.8+0.5 0.09

Values are presented as mean + standard error.

*p<0.05, statistically significant difference between groups. 'p < 0.05. statistically significant difference from preoperative value.
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Fig. 2. Postoperative Improvement in visual analogue scale (VAS)-neck pain. *Significant difference from preoperative value.
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Fig. 3. Postoperative Improvement in visual analogue scale (VAS)-arm pain. *Significant difference from preoperative value.

weeks postoperatively, and significant improvements in NDI
and VAS-arm pain by 6 weeks postoperatively (Figs. 5, 6). Im-
provements were maintained at 6 months postoperatively In-
terestingly, radiculopathy patients, actually saw a more rapid
improvement in outcomes, with significant improvements in
NDI, VAS-arm pain, and VAS-neck pain by 2 weeks postopera-
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tively, and maintained at 6 months postoperatively. No myelop-
athy or radiculopathy patients suffered from postoperative com-
plications.

Previous studies comparing outcomes after CDR in patients
with and without myelopathy did not consider any possible dif-
ferences in symptomatic improvement during this early post-
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Fig. 4. Postoperative Improvement in modified Japanese Orthopaedic Association (JOA) score. *Significant difference from pre-

operative value.

Table 4. National cohort demographics and postoperative short-term outcomes

Variable Nonmyelopathy (n=2,612) Myelopathy (n=411) p-value
Age (yr) 45.7+0.2 46.2+0.5 0.42
Body mass index (kg/m?) 29.2+0.1 29.3+0.3 0.74
ASA physical status classification 22£0.0 22+0.0 0.21
Charlson Comorbidity Index 0.5£0.0 0.6+0.0 031
Current smoker 603 (23.1) 99 (24.1) 0.66
Levels of cervical disc replacement <0.01*

1-Level 2,320 (88.8) 345 (83.9)

2-Level 292 (11.2) 66 (16.1)
Operative time (min) 1139+1.2 129.1+2.7 <0.01*
Total hospital length of stay (day) 1.2+0.0 1.4+0.1 <0.01*
Discharge to facility, not home 31(1.2) 7 (1.7) 0.76
Serious medical complications 6(0.2) 1(0.2) 0.96
Surgical site infections 10 (0.4) 1(0.2) 0.66
Venous thromboembolism 3(0.1) 1(0.2) 0.50
Blood transfusion 13 (0.5) 0(0.0) 0.15

Values are presented as mean + standard error or number (%).
ASA, American Society of Anesthesiologists.
*p <0.05, statistically significant difference between groups.

operative period. These studies largely all show similar long-
term improvements in outcomes for patients with and without
myelopathy. In a study of approximately 400 CDR patients, no
significant differences were identified in 7-year clinical outcomes

https://doi.org/10.14245/n5.1938220.110

or adjacent level surgery for patients with or without myelopa-
thy."” However, outcomes earlier than 2 years were not studied.
While long-term outcomes are ultimately most important for
determining sustained effectiveness of the CDR procedure, un-
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Fig. 5. (A-F) Representative imaging from a 39-year-old male patient with a herniated nu-
cleus pulposus and central stenosis at C4-5 disc space causing cervical myelopathy. Patient
underwent a 1-level cervical disc replacement with postoperative improvement in Neck
Disability Index. (A) Preoperative axial magnetic resonance imaging (MRI), fluid sensitive,
T2-weighted pulse sequence showing disc herniation, central stenosis, and myelomalacia
with increased cord signal. (B) Preoperative T2-weighted sagittal MRI. (C) Intraoperative

coronal fluoroscopy. (D) Intraoperative sagittal fluoroscopy. (E) Six-month postoperative
coronal radiograph. (F) Six-month postoperative sagittal radiograph.

Fig. 6. (A-D) Representative imaging from a 51-year-old male patient with herniated nuclei pulposus and central stenosis at
C5-6 and C6-7 disc spaces causing cervical myelopathy. Patient underwent a 2-level cervical disc replacement with postopera-
tive improvement in Neck Disability Index. (A) Preoperative sagittal T2-weighted magnetic resonance imaging (MRI) sequence.
(B) Preoperative sagittal fat saturated MRI sequence showing myelomalacia and cord signal change. (C) Intraoperative sagittal
fluoroscopy. (D) Six-month postoperative sagittal radiograph.

derstanding the early postoperative course of clinical improve-
ment is additionally valuable for patient counseling. Another
study of 125 CDR patients also demonstrated similar improve-
ment in patient-reported outcomes between myelopathy and
nonmyelopathy patients at 6-month follow-up, but again did
not look at course of symptomatic improvement during the
early postoperative period." Finally, another study of 55 CDR

570 Www.e-neurospine.org

patients found significant improvements in patient-reported
outcomes in both myelopathy and radiculopathy patients at
long-term follow-up (median, 48 months), but no significant
differences between the groups."”

In our national cohort analysis, even in a well-powered study
of over 3,000 CDR patients, the myelopathy and nonmyelopa-
thy groups did not differ significantly in the rate of postopera-

https://doi.org/10.14245/1s.1938220.110
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tive medical complications or in discharge disposition. In addi-
tion, the overall rate of serious or moderate medical complica-
tions was very low. This is in contrast to a previous large nation-
al cohort study of ACDF patients with and without myelopathy,
which found that myelopathy was associated with a nine-fold
increase in postoperative mortality.'” This may be due to the
overall older age of ACDF patients compared with CDR patients,
with a mean age of 53 years in the previous study (compared
with 46 years in the current study) and with one-third of pa-
tients having a ASA physical status classification or CCI of at
least 3. Interestingly, our national cohort analysis found that
myelopathy was associated with increased operative time and
length of stay. This significant association was not identified in
our small institutional cohort, highlighting the relative strengths
of the 2 different types of patient registry analyses.

As previously noted, much of the existing literature regarding
use of CDR for myelopathy has focused on long-term outco-
mes.”*'*'"” CDR has also been shown to be effective for specific
types of cervical myelopathy, such as ossification of the posteri-
or longitudinal ligament (OPLL)."® One previous study of pa-
tients with severe 3-level cervical myelopathy from OPLL found
that hybrid surgery with CDR combined with 1-level anterior
cervical corpectomy resulted in improvement in NDI, mJOA,
and preserved range of motion across the CDR level at 12 months
postoperatively."” Another study of patients with 3-level myelop-
athy from congenital spinal stenosis found that hybrid 2-level
CDR with 1-level ACDF had similar long-term outcomes as
3-level ACDE albeit with improved postoperative neck range of
motion.”

A number of studies have previous compared CDR with ACDE
the current standard of care for treatment of myelopathy.** One
randomized controlled trial examined short- and long-term
outcomes by studying 2 total arthroplasty implant systems in
patients with myelopathy compared with traditional ACDF in
patients with myelopathy. The authors found that both ACDF
and CDR improved NDI at 6 weeks postoperatively and that
this improvement that was durable to 2 years.* However, the
study did not specifically compare CDR patients with and with-
out myelopathy. A recent retrospective study examined out-
comes for CDR versus ACDF in patients with myelopathy and
also found surgery time was longer for CDR but with lower
rates of serious adverse events. Rates of reoperation and im-
provements in gait and neurologic function were also similar
between CDR and ACDF at both 2- and 7-year follow-up.”

Similarly, a number of other studies have specifically com-
pared outcomes after ACDF and CDR in patients with cervical

https://doi.org/10.14245/n5.1938220.110

radiculopathy. One randomized controlled trial of 142 radicu-
lopathy patients treated with CDR or ACDF found no signifi-
cant different in NDI at long- term follow-up, or significant dif-
ferences in secondary PROMs.” A study of 60 consecutive cer-
vical radiculopathy patients found that CDR was associated
with similar improvements in VAS-neck pain and Short-Form
12 questionnaire compared with ACDEF, however cost-effective-
ness was best with ACDF with cage alone.” Interestingly, one
economic and decision analysis found that for radiculopathy
patients, CDR resulted in lower long-term costs compared with
ACDE? Finally, a cohort study of CDR compared with posteri-
or microendoscopic laminoforaminotomy for radiculopathy
patients found no significant difference in improvements in NDI,
VAS-neck pain, or VAS-arm pain at 3-, 6-, 12-, and 24-month
follow-up.®®

There are a number of strengths to the current study. First,
our institutional cohort analysis is the first study to specifically
study both the early postoperative course of symptomatic im-
provement in CDR patients with or without myelopathy. In ad-
dition, the national cohort analysis is the first study powered to
compare uncommon medical complications between CDR pa-
tients with or without myelopathy.

There are also several limitations of this study that must be
considered when analyzing conclusions. The first of which is
the small sample size of our institutional data. A sample of 43
patients, although similar to some previous studies of long-term
outcomes, is not powered to detect differences in certain vari-
ables such as medical complications. Therefore, variables such
as operative time and length of stay were found to be associated
with myelopathy in our national cohort but not in our institu-
tional cohort. In addition, our national cohort data did not in-
clude patient-reported outcomes, although this was studied in
the institutional cohort. In this way, the current study highlights
the relative strengths of a small versus large patient registries.
While large national databases are well powered to analyze rare
postoperative complications, they often do not include granular
patient-reported outcome data. Finally, we recognize that the
current study does not describe long-term outcomes greater
than 6 months. We recognize that long-term outcomes are ulti-
mately of significant importance when assessing the efficacy of
surgery and for preoperative patient counseling. However, as
numerous studies exist reporting long-term outcomes after CDR
up to 7 years postoperatively, it is valuable to also now under-
stand differences during the early postoperative course of symp-
tomatic improvement.
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CONCLUSION

CDR results in significant improvements in NDI, VAS-arm
pain, and VAS-neck pain in both myelopathy and nonmyelopa-
thy populations. However, significant improvements are seen
faster in nonmyelopathy populations. In a large national cohort,
medical complications were similarly low in both myelopathy
and nonmyelopathy groups.

Myelopathy is not associated with increased perioperative
morbidity and complications after CDR, contrary to what has
been shown with ACDF patients. Significant improvement in
patient-reported outcomes is seen at 6 weeks in myelopathy pa-
tients, although more rapid improvement is seen in patients
without myelopathy.
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