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BACKGROUND ANDOBJECTIVES: There has been limited assessment between anterior cervical diskectomy and fusion (ACDF)
and anterior cervical corpectomy and fusion (ACCF) on patient-reported outcome measures (PROMs) in the treatment of cervical
spondyloticmyelopathy.We sought to compare PROMs from two-level ACDFwith single-level ACCF procedures. We evaluate these
results in the context of minimum clinically important difference (MCID) thresholds, which have not been performed previously.
METHODS: This retrospective analysis of prospectively collected data from the Quality Outcomes Database Spine Collaborative
Research Study Group compared two-level ACDF and single-level ACCF at 3-, 12-, and 24months postoperatively. PROMs included
arm pain Numeric Rating Scale, neck pain Numeric Rating Scale, Neck Disability Index, and North American Spine Society Patient
Satisfaction Index. Multivariate logistic regression was used to determine differences in perioperative outcomes, as well as the
impact of two-level ACDF vs one-level ACCF on PROMs. MCID thresholds were based off previously established limits.
RESULTS: Three hundred and thirty patients were included (236 ACDF, 94 ACCF), and the follow-up rate was 82% at 2 years.
There was a significantly higher baseline age, American Society of Anesthesiologists grade, proportion of diabetes, osteoarthritis,
ambulation dependence, and myelopathy severity in the ACCF cohort. On multivariable analysis, the ACCF group had greater
average length of stay and estimated blood loss. There were no significant differences between reoperation rates or nonroutine
discharge. There were similar rates of MCID achievement for PROMs at all time points.
CONCLUSION: This study suggests that both ACDF and ACCF procedures for cervical spondylotic myelopathy are able to
achieve similar, clinically meaningful improvements in PROMs by 2 years. Patients undergoing single-level ACCF have more
estimated blood loss and longer length of stay, as well as worse baseline myelopathy. Both procedures have efficacious, durable
outcomes. It is reasonable that other factors, such as radiographic characteristics and patient symptoms, may influence patient
selection for ACDF vs ACCF.

KEY WORDS: Cervical, Corpectomy, Diskectomy, Myelopathy, Decompression, Spine

ABBREVIATIONS: ACCF, anterior cervical corpectomy and fusion;ACDF, anterior cervical diskectomy and fusion;AP-NRS, arm pain Numeric Rating Scale;
CORe, collaborative research; CSM, cervical spondylotic myelopathy; EBL, estimated blood loss; LOS, length of stay;MCID,minimum clinically important
difference; mJOA, modified Japanese Orthopaedic Association; NASS, North American Spine Society; NDI, Neck Disability Index; NPA, NeuroPoint
Alliance; NP-NRS, neck pain Numeric Rating Scale; NREF, Neurosurgery Research & Education Foundation; PROMs, patient-reported outcome measures;
QOD, Quality Outcomes Database; SES, socioeconomic status.
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Cervical spondylotic myelopathy (CSM) is the most com-
mon cause of nontraumatic spinal cord injury worldwide,
with related hospitalizations alone estimated at 4.04 per

100 000 person-years.1 As one of the most common spinal cord
disorders in the elderly,2,3 CSM is also the most important risk
factor for those who later develop traumatic central cord syn-
drome.4 The prevalence of CSM is only expected to further
increase over time.4

As a blanket term to describe degeneration of the cervical spine,
CSM can encompass pathophysiological processes such as cervical
stenosis, progressive spondylosis, degenerative disk disease, spinal
malalignment, and others.1 The subsequent narrowing of the cervical
spine and compression of the spinal cord can lead to classic symptoms
of cervical myelopathy, such as motor dysfunction, loss of sensation,
urinary incontinence, and gait dysfunction.4,5 When conservative
management (such as cervical immobilization, restriction of high-risk
activities, pharmacologic pain management, etc.6,7) fails, myelopathy
is significant, or there is risk of further neurological decline, surgical
decompression has become standard of care.4,8-11

Options for surgical decompression in CSM include posterior
approaches such as laminoplasty or laminectomy with fusion,
anterior approaches such as anterior cervical diskectomy and
fusion (ACDF) or anterior cervical corpectomy and fusion
(ACCF), or a combination of anterior and posterior ap-
proaches.10,12-14 Although multiple factors will determine sur-
geon choice of operation (eg, surgeon experience, number of
levels, bone quality, location of compression, etc.) these ap-
proaches are all safe and effective at improving clinical outcomes
in patients with CSM.1,8,9

When it comes to consideration of anterior approaches such as
ACDF and ACCF, there seem to be sufficient data on perioperative
complications and postoperative radiographic outcomes.12,15 In
general, ACCF procedures have higher rates of perioperative
complications and blood loss, but both procedures are able to
decompress the spinal cord and restore lordosis in the cervical spine
(albeit to varying amounts).12,15,16 However, when determining
whether two-level ACDF vs one-level ACCF can achieve similar,
durable improvements in patient-reported outcome measures
(PROMs), there are lack of sufficient data. A limited number of
prior studies have attempted to address this question but have been
restricted by small follow-up interval (1 year),16 single institutional
experience,16,17 retrospective data collection,15,18,19 limited scope/
focus on PROMs,15,18,19 or no minimum clinically important
difference (MCID) comparison of PROMs.15-19 In addition, the
meta-analyses cited do not provide specific clarity on the number of
levels for ACDF vs ACCF comparison.15,18,19

The objective of the present study was to assess PROMs in
patients undergoing two-level ACDF vs single level ACCF for
CSM. Surgeons typically choose an ACDF if the compressive
pathology is located at the disk level, whereas an ACCF is gen-
erally chosen if the compressive pathology is located posterior the
vertebral body. For the purpose of comparison, a two-level ACDF
is most equivalent to a single-level ACCF, as both procedures span
two-disk spaces and 1 entire vertebral body in length/scope
(Figure 1). We hypothesized that there would be no differ-
ences between PROMs when comparing these 2 procedures.
To address this hypothesis, we used data on PROMs from the

Spine Collaborative Research (CORe) Study Group. The Spine
CORe Study Group comprises the 14 highest enrolling neuro-
surgical centers within the NeuroPoint Alliance (NPA) Quality
Outcomes Database (QOD), a multicenter surgical spine registry
in North America that prospectively enrolls patients undergoing
spine surgery.9,20-41 Importantly, we sought to evaluate these
results in the context of MCID thresholds.

METHODS

Data Source and Patient Cohort
This was a retrospective analysis of prospectively collected data using

the cervical spine QOD registry. Institutional review board authorization
(University of California, San Francisco # 17-22109) was obtained, and
because of study design, patient consent was waived.

This data set represents the combined cervical QOD data from 14 high-
volume hospital sites. Data auditing was conducted by both a central team
and individual sites. Operation notes were reviewed by a team of spine
surgeons for verification. Inclusion criteria of this QOD CSM cohort have
been described previously:9 adult patients aged 18 years or older with (1) a
surgical indication of CSM, (2) a predominant symptom of myelopathy, (3)
modified Japanese Orthopaedic Association (mJOA) score <17, and (4) who
underwent elective surgery between January 2016 and December 2018.9

Exclusion criteria were as follows: spinal infection, neurological paralysis due
to preexisting spine disease or injury, tumor, deformity, fracture, traumatic
dislocation, or combined anterior-posterior cases.9 For this comparative
study, patients who underwent either a two-level ACDF or single-level ACCF
were included (Figure 1). Radiographic data were not available for analysis.

Outcomes of Interest
Baseline disease severity and outcomes after either two-level ACDF or

one-level ACCF for CSM were compared. PROMs included arm pain
Numeric Rating Scale (AP-NRS), neck pain Numeric Rating Scale (NP-
NRS), Neck Disability Index (NDI), and North American Spine Society
(NASS) Patient Satisfaction Index. These PROMs were documented at
baseline and postoperative follow-up at 3-, 12- and 24 months.
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NDI score, ranging from 0% to 100%, was used to assess how neck pain
affects a patient’s ability to perform daily activities. Scores between 0% and
8% indicate no disability, whereas scores from 70% to 100% indicate
complete disability. For arm and neck pain, the numeric rating scale
represents an 11-point scale ranging from 0 (no pain) to 10 (worst possible
pain). These PROMs were used, alongside clinical symptom data at
presentation, to evaluate disease severity at baseline and during follow-ups.

Similarly, at each follow-up time point after surgery, patients were asked
to complete the NASS questionnaire to gauge their satisfaction with the
surgical procedure. The NASS scores were transformed into a binary
variable, where scores of 1 to 2 denoted ‘satisfaction,’ whereas scores of 3 to
4 indicated ‘no satisfaction’ postsurgery, which is common practice.22,42

Patient-reported satisfaction after surgery and the rates of achieving the
MCID in PROMs were compared between patients who received two-level
ACDF vs one-level ACCF. The MCID for NDI, AP-NRS, and NP-NRS
scores was defined previously as a 30% improvement from the baseline
observations of these respective outcomes, which has been shown to predict
patient satisfaction with more accuracy than absolute point-change values
in a multi-institutional US cohort of 13 179 patients who underwent
cervical spine surgery for degenerative disease.43

Statistical Analysis
Continuous variables are presented as mean + SD, and categorical

variables are expressed as frequency with percentages. T-tests were used to
compare continuous variables, and the Pearson χ2 test with Yates cor-
rection was used for categorical variables, as necessary. Missing data in the
baseline data were managed with theMultivariate Imputation by Chained
Equations algorithm.

For assessing differences in perioperative outcomes including length of stay
(LOS), estimated blood loss (EBL), nonroutine discharge (home vs other), and
reoperation rates, multivariable regression analyses were performed after ad-
justing for age, sex, body mass index (BMI), insurance payor, socioeconomic
status (SES) index, employment status, smoking status, baseline comorbidities,
ambulation status, baseline radicular deficit symptoms, listhesis, baseline
American Society of Anesthesiologists (ASA) grade, and baseline mJOA score.

Multivariable regression analysis was also used to evaluate the influence of
the chosen surgical procedure (using one-level ACCF as the reference against
two-level ACDF) on achieving postoperative patient-reported satisfaction
and meeting MCIDs in respective PROMs. All multivariable analyses were
adjusted for various patient-specific factors (all with P < .20 from univariate
analysis for choice of surgery) including age, BMI, insurance type, race, SES
index, employment status, workers’ compensation, ambulation status, ra-
dicular motor-deficit symptoms, and comorbidities at baseline. All P-values
were two-tailed, and a significance level of 0.05 was considered statistically
significant. The statistical analyses were conducted using RStudio 2023.03
(2023 Posit Software, PBC formerly RStudio, PBC).

RESULTS

Patient Population
One thousand one hundred and forty-one patients across 14

institutions underwent surgical intervention for CSM. Of these,
330 patients were considered eligible for our study: 236 under-
went two-level ACDF, and 94 underwent one-level ACCF. The
follow-up rate was 82% at 2 years.

FIGURE 1. On the left side is depicted a standard two-level anterior cervical diskectomy and fusion spanning
at C4 to C5 and C5 to C6 with anterior plate secured with vertebral body screws bilaterally in C4, C5, and
C6, respectively. On the right side is depicted a standard single-level anterior cervical corpectomy and fusion at
C5 with interbody cage spanning from C4 to C6 and an anterior plate secured with vertebral body screws
bilaterally at C4 and C6. Material of the interbody devices can differ based on surgeon preference. “Stand-
alone” cages with no anterior plate were not compared in this investigation. Copyright Praveen V. Mum-
maneni. Published with permission.
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Baseline demographics and any significant differences among
cohorts are summarized in Table 1. In brief, patients undergoing
ACCFwere significantly older and demonstrated a higher proportion
of diabetes, osteoarthritis, ASA grade 3 or 4, ambulation dependence,
and baseline myelopathy severity (mJOA score). Patients undergoing
ACDF were significantly more likely to have radicular motor deficits
and radicular arm pain. Factors such as symptom duration (which
tended to be >12 months) or presence of preoperative listhesis/
dynamic instability did not differ between the 2 groups.

TABLE 1. Baseline Demographics in Patients Undergoing Two-
Level ACDF Versus One-Level Corpectomy

Variables

One-level
ACCF

(N = 94)

Two-level
ACDF

(N = 236) P value

Age, mean (SD) 60.340
(10.970)

57.250
(11.495)

.03

Sex, n (%) .58

Female 47 (50.0) 126 (53.4)

Male 47 (50.0) 110 (46.6)

BMI, mean (SD) 30.717
(6.807)

30.209
(6.480)

.53

Insurance payor, n (%) .27

Medicaid 3 (3.2) 20 (8.5)

Medicare 30 (31.9) 59 (25.0)

Private 57 (60.6) 147 (62.3)

Uninsured 2 (2.1) 2 (0.8)

Virginia/government 2 (2.1) 8 (3.4)

Educational level, n (%) .71

Graduate level 39 (41.5) 87 (36.9)

High school or less 41 (43.6) 109 (46.2)

Postgraduate level 10 (10.6) 33 (14.0)

Prefer not to answer/NA 4 (4.3) 7 (3.0)

Race, n (%) .10

White 76 (81.7) 178 (75.4)

Black 14 (15.1) 30 (12.7)

Other 2 (2.2) 11 (4.7)

Prefer not to answer 1 (1.1) 17 (7.2)

SES index, mean (SD) 52.370
(4.712)

53.155
(4.944)

.19

Workers’ compensation, n (%) 2 (2.2) 4 (1.7) .78

Liability claim, n (%) 5 (5.4) 10 (4.4) .70

Employment status, n (%) .61

Employed 43 (46.2) 118 (50.0)

Employed on short-term
leave

8 (8.6) 25 (10.6)

Unemployed 42 (45.2) 93 (39.4)

Smoking, n (%) 16 (17.0) 41 (17.4) .94

Diabetes mellitus, n (%) 24 (25.5) 31 (13.1) <.01

TABLE 1. Continued.

Variables

One-level
ACCF

(N = 94)

Two-level
ACDF

(N = 236) P value

Depression, n (%) 22 (23.4) 46 (19.5) .43

Anxiety, n (%) 17 (18.1) 44 (18.6) .91

Coronary artery disease, n (%) 10 (10.6) 16 (6.8) .24

Osteoarthritis, n (%) 37 (39.4) 62 (26.3) .02

COPD, n (%) 4 (4.3) 17 (7.2) .32

Dependent ambulation, n (%) 21 (22.3) 17 (7.2) <.01

Radicular motor deficit, n (%) 20 (21.3) 97 (41.1) <.01

Radicular arm pain, n (%) 44 (46.8) 142 (60.2) .03

Radicular numbness, n (%) 59 (62.8) 159 (67.4) .43

Motor deficit, n (%) 51 (54.3) 137 (58.1) .53

Symptom duration, n (%) .33

N-miss 45 94

<3 mo 6 (12.2) 26 (18.3)

>12 mo 43 (87.8) 116 (81.7)

Listhesis/dynamic instability, n
(%)

23 (25.3) 51 (23.1) .68

ASA grade, n (%) .01

N-miss 1 14

1 0 (0.0) 5 (2.3)

2 38 (40.9) 125 (56.3)

3 52 (55.9) 90 (40.5)

4 3 (3.2) 2 (0.9)

Baseline mJOA score, mean
(SD)

11.819
(2.548)

12.669
(2.572)

<.01

ACCF, anterior cervical corpectomy and fusion; ACDF, anterior cervical diskectomy and
fusion; ASA, American Society of Anesthesiologists; BMI, body mass index; COPD,
chronic obstructive pulmonary disease; mJOA, modified Japanese Orthopaedic As-
sociation; NA, not applicable; SES, socioeconomic status.
Bold indicates statistical significance (P < .05).
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Postoperative and Patient-Reported Outcome Measures
The ACCF group had significantly greater LOS (2.0 ± 1.6 vs

1.2 ± 1.6 days, P < .01) and intraoperative EBL (102 mL vs
50 mL, P < .01). There were no differences in short-term peri-
operative outcomes including 30-day (P = .77) and 3-month
readmissions (P = .46). At 2 years, there were no significant
differences between reoperation rates (14.3% ACDF vs 19.5%
ACCF, P = .51) or nonroutine discharges (3.0% ACDF vs 9.6%
ACCF, P = .23) when controlling for other covariates. A mul-
tivariable regression analysis of these postoperative outcomes is
summarized in Table 2.
In addition, there was no significant differences in NASS

satisfaction and PROMs between the ACDF and ACCF cohorts
at all time points (Table 3), indicating that neither cohort im-
proves more than the other at any time point observed. At
24months, the number of patients achievingMCID in the ACDF
cohort vs the ACCF cohort for each PROM was similar: NDI =
127 (67.2%) vs 56 (66.7%), AP-NRS = 108 (60.3%) vs 49
(59.0%), NP-NRS = 110 (59.8%) vs 53 (63.9%), P > .05 for all
comparisons. Multivariable regression analysis confirmed this
finding by showing no significant difference in the adjusted odds
of achievingMCIDs in any of the PROMs or NASS satisfaction at
all time points (Table 4). This would indicate that both cohorts
achieve similar rates of MCID cutoff at all time points.

DISCUSSION

This study is the first comprehensive, multicenter comparison
of two-level ACDF vs single-level ACCF procedures in North
America from a prospectively collected database, with MCID
analysis of validated PROMs. Importantly, the follow-up rate of

2 years for the cervical QOD data set used in this study is >82%.
Multivariable analyses demonstrated that the corpectomy group
had a longer LOS and higher EBL. Importantly, we did not find a
difference in reoperation rates or nonroutine discharge between
the 2 groups, highlighting the similar safety and efficacy of both
procedures and possibly similar fusion rates, although specific
outcomes on fusion rates are still pending.
Multivariate regression revealed no differences in achieving

MCID cutoff thresholds between the ACDF and ACCF groups in
NDI, NP-NRS, and AP-NRS at all time points. These results
indicate that patients undergoing two-level ACDF or single-level
ACCF are able to achieve similar improvements in PROMs and
that these improvements are durable out to at least 2 years.

Comparison to Prior Investigations
Prior investigations comparing two-level ACDF with single-

level ACCF are lacking in the current literature. In our search, 2

TABLE 2. Multivariable Linear Regression Analysis of
Postoperative Outcomes Among Patients Undergoing One-Level
ACCF Versus Two-Level ACDF

One-level ACCF vs
two-level ACDF Coefficient/OR 95% CI P-value

EBLa �49.3 �68.7 to �29.8 <.01

LOSa �0.46 �0.85 to �0.07 .02

Nonroutine dischargeb 0.51 0.16 to 1.56 .23

24-mo reoperationsb 0.79 0.39 to 1.58 .51

ACCF, anterior cervical corpectomy and fusion; ACDF, anterior cervical diskectomy and
fusion; ASA, American Society of Anesthesiologists; BMI, body mass index; EBL, es-
timated blood loss; LOS, length of stay; mJOA, modified Japanese Orthopaedic As-
sociation; OR, odds ratio; SES, socioeconomic status.
aThe multivariable analyses have been adjusted for age, sex, BMI, insurance payor, SES
index, employment status, smoking status, baseline comorbidities, ambulation status,
baseline radicular deficit symptoms, listhesis, baseline ASA grade, and mJOA score.
bCovariates included age, SES index, and ambulation status, to avoid overfitting, by
stepwise backward elimination.
Bold indicates statistical significance (P < .05).

TABLE 3. Comparison of PROMs for Each Time Point

Variables

One-level
ACCF

(n = 94)

Two-level
ACDF

(n = 236) P value

Baseline AP-NRS, mean (SD) 5.24 (3.50) 5.09 (3.34) .72

Baseline NP-NRS, mean (SD) 5.58 (3.03) 5.30 (3.14) .46

Baseline NDI, mean (SD) 40.48 (18.86) 39.11 (21.24) .59

3-mo AP-NRS, mean (SD) 2.56 (3.01) 2.23 (2.89) .39

3-mo NP-NRS, mean (SD) 2.85 (2.79) 2.76 (2.60) .78

3-mo NDI, mean (SD) 26.04 (19.40) 22.83 (17.92) .19

3-mo satisfaction (NASS 1-2),
n (frequency)

69 (84.1%) 160 (86.0%) .69

12-mo AP-NRS, mean (SD) 2.23 (2.54) 2.39 (2.83) .69

12-mo NP-NRS, mean (SD) 2.58 (3.04) 2.52 (2.72) .89

12-mo NDI, mean (SD) 22.86 (20.19) 19.68 (19.10) .27

12-mo satisfaction (NASS 1-2),
n (frequency)

49 (81.7%) 138 (85.2%) .52

24-mo AP-NRS, mean (SD) 2.42 (3.14) 2.22 (2.93) .62

24-mo NP-NRS, mean (SD) 2.70 (2.82) 2.63 (2.85) .84

24-mo NDI, mean (SD) 20.01 (16.88) 20.99 (18.73) .68

24-mo satisfaction (NASS 1-2),
n (frequency)

69 (85.2%) 163 (86.7%) .74

ACCF, anterior cervical corpectomy and fusion; ACDF, anterior cervical diskectomy and
fusion; AP-NRS, arm pain Numeric Rating Scale; NASS, North American Spine Society;
NDI, Neck Disability Index; NP-NRS, neck pain Numeric Rating Scale; PROMs, patient-
reported outcome measures.
NASS is score based on satisfaction from surgery; therefore, there is no baseline
(preoperative) score for this measure.
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studies directly compared these exact procedures. Burkhardt
et al16 demonstrated similar improvements in multidimensional
Core Outcomes Measures Index, global treatment outcome, and
satisfaction at 12 months for both two-level ACDF and single-level
ACCF. Similarly, Oh et al17 found no differences in Visual Analog
Score for neck pain and arm pain or Japanese Orthopaedic As-
sociation scores among two-level ACDF vs one-level ACCF. Both
studies also demonstrated greater EBL in the ACCF cohort.16,17

The observation of no difference in PROMs (although assessed
PROMs were different) and higher EBL in the ACCF group is
supportive of our present findings. However, both cited investi-
gations were limited to single institutional experiences without
MCID assessment.16,17 Indeed, while other investigations (that did
not directly compare two-level ACDF vs single-level ACCF) that
have attempted to address the question of differences between
ACDF and ACCF observed no differences in various PROMs, we
could not find any studies that included anMCID appraisal of their

results.12,16-19,44 The importance of assessing patient-reported
outcomes in the context of MCID thresholds cannot be over-
stated, as differences in PROMs may be statistically significant but
not clinically meaningful or relevant to the patient.9,21,45

Nonetheless, additional studies (not directly comparing two-level
ACDF vs single-level ACCF) have observed increased LOS and EBL
in patients undergoing ACCF compared with ACDF, and we have
demonstrated similar results here.15,16,18 Although we did not ob-
serve differences in nonroutine discharges or reoperations, prior
studies suggest that ACCF is sometimes associated with a higher rate
of complications,15,18,19 although other investigations have found
that this may not be true.12,16 If there are differences in complication
rates between the 2 procedures, without properly conducted trials, it
is difficult to determine if this is related to surgeon experience,
implant failure, patient factors, or multifactorial reasons.
Overall, as guidelines for assessing PROMs in surgical studies

have advanced, generally 2 years minimum of follow-up and a
follow-up rate of around 80% are now accepted standards.23,24,36

The strengths of this study are demonstrated by achieving these
standards of follow-up time, response rate, and MCID analysis.

Patient Selection and Clinical Relevance
Patients undergoing ACCF tend to have more comorbidities

and more severe myelopathy at baseline, whereas those under-
going ACDF tended to have higher radicular motor deficits and
radicular arm pain. This may reflect distinct preoperative ana-
tomical differences in each subgroup and surgeon selection bias,
where ACCF is used for cases of stenosis behind the vertebral body
and ACDF is used for cases of retrodiscal disease. Without
available radiographic data, it is hard to confirm these anatomical
differences but is the target of ongoing investigations by our
group. Nonetheless, our findings may be applied to the subgroup
of cases where there is clinical equipoise between the 2 procedures.
In addition, patients undergoing corpectomy had longer

hospital LOS. This increased LOS is likely because of a higher rate
of preoperative comorbidities in ACCF patients (Table 1), an
increased rate of postoperative complications from intrinsic factors
of the corpectomy procedure itself, and surgeon selection bias.
On the other hand, patients undergoing ACDF procedures had

higher rates of preoperative radicular motor deficits and radicular
arm pain. Again, this finding may be explained by differences in
underlying CSM disease pathophysiology,1 surgeon selection bias,
or may be multifactorial.
The importance of the present results demonstrates that, de-

spite difference in preoperative comorbidities or surgeon prefer-
ence, patients receiving either two-level ACDF or single-level
ACCF for CSM do not differ in their PROMs 2 years after
surgery. It can therefore be concluded that both procedures have
effective outcomes.

Limitations
This study was not designed to investigate the relative risk of

undergoing ACCF vs ACDF surgery, which may be useful in

TABLE 4. Multivariate Analysis Assessing the Likelihood of
Satisfaction or MCID Being Achieved in Single-Level ACCF Versus
Two-Level ACDF for Respective PROMs

Variables OR 95% CI P-value

Satisfaction (NASS 1-2), months

3 1.19 0.53-2.67 .67

12 1.24 0.52-2.96 .63

24 1.2 0.51-2.85 .67

MCID in NDI, months

3 1.22 0.7-2.14 .48

12 0.92 0.46-1.85 .82

24 1.17 0.64-2.14 .61

MCID in NP-NRS, months

3 0.99 0.57-1.74 .98

12 0.81 0.41-1.62 .56

24 0.81 0.44-1.48 .49

MCID in AP-NRS, months

3 1.02 0.58-1.8 .95

12 0.57 0.28-1.15 .12

24 1.12 0.61-2.04 .71

ACCF, anterior cervical corpectomy and fusion; ACDF, anterior cervical diskectomy and
fusion; AP-NRS, arm pain Numeric Rating Scale; BMI, body mass index; MCID, minimum
clinically important difference; NASS, North American Spine Society; NDI, Neck Dis-
ability Index; NP-NRS, neck pain Numeric Rating Scale; OR, odds ratio; PROMs, patient-
reported outcome measures; SES, socioeconomic status.
The multivariable analyses have been adjusted for age, BMI, insurance payor, race, SES
index, employment status, worker’s compensation, coronary artery disease, arthritis,
ambulation status, and radicular deficit symptoms at baseline.
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determining why a patient is selected for 1 procedure over the
other. Classically, ACCF is thought to be more suitable for
compression dorsal to the vertebral body and ACDF is better
suited (although not always) for compression ventral to the disk
space/presence of disk osteophyte complexes. The effect of
surgeon selection bias on choice of procedure cannot be dis-
counted. Furthermore, although multivariate analyses were used
to control for demographic variables, there may be other co-
variates that were not controlled for in the original study
population.
There was also no evaluation of radiographic data or fusion

status, factors that could influence both surgical decision making
and patient outcomes, and will be the focus of our group’s future
investigations once these data are available. Of note, others have
retrospectively reported similar low rates of pseudoarthrosis
when comparing ACDF with ACCF (7.1% vs 6.3%),12 and
until radiographic data are available for our cohorts, we would
presume similar low rates as well. Finally, although bias in
PROMs was minimized by the use of standardized question-
naires administered by trained providers, bias can never be fully
eliminated because of the multi-institutional nature of the QOD
registry.

CONCLUSION

This multivariate analysis of prospectively collected data from
the Spine CORe Study Group suggests that both single-level
ACCF and two-level ACDF for CSM can attain similar im-
provements in PROMs by 2 years, per MCID thresholds. ACCF
patients are on average older, have more comorbidities, and worse
baseline myelopathy than those chosen to undergo two-level
ACDF. EBL and average LOS are significantly higher in
single-level ACCF. Our results demonstrate that both procedures
have effective, durable outcomes. It is reasonable that other
factors, such as radiographic characteristics and patient symptoms,
may influence patient selection for 1 procedure over the other.
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