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Abstract

Background/Objectives: Degenerative cervical myelopathy (DCM) is the leading cause
of non-traumatic spinal cord dysfunction in adults. Both anterior and posterior surgical
approaches are widely used for its treatment, yet their comparative impact on clinical
outcomes and complication profiles remains clinically relevant. This study aimed to de-
scribe early and one-year postoperative outcomes between anterior and posterior surgical
strategies in a consecutive single-center cohort. Methods: We conducted a retrospective
single-center study of 102 consecutive adult patients surgically treated for DCM between
2013 and 2024, with complete datasets and a minimum one-year follow-up. Surgical
approaches were classified as anterior, posterior, or combined. Clinical outcomes were
assessed using the modified Japanese Orthopaedic Association scale (mJOA), Neck Dis-
ability Index (NDI), and Numeric Rating Scale for arm pain (NRS-arm) preoperatively,
at 4–6 weeks and at one year. Complications were systematically recorded and stratified
by approach. Nonparametric tests were used for all comparisons (significance threshold
p < 0.05). Results: Anterior procedures were performed in 82 patients (80.4%), poste-
rior in 18 (17.6%), and combined in 2 (2.0%). No significant between-group differences
were observed in neurological, functional, or pain outcomes at either time point (∆mJOA
p = 0.268; ∆NDI p = 0.632; ∆NRS p = 0.562 at one year). Complications occurred in
13 patients (12.7%), with approach-specific profiles: anterior surgery was associated with
hematoma, dysphagia, and dysphonia, posterior surgery with CSF leak, wound infection,
and kyphosis. No C5 palsy was recorded. Conclusions: Both anterior and posterior sur-
gical approaches were followed by neurological and functional improvement at one year.
Given the descriptive nature of the study and the baseline differences between groups,
these findings should not be read as a formal comparison of effectiveness, but they reinforce
the importance of individualized, pathology-driven surgical planning in DCM.
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1. Introduction
Degenerative cervical myelopathy (DCM) is the most common cause of non-traumatic

spinal cord dysfunction in adults and represents a major cause of progressive neurological
disability worldwide [1,2]. With the aging of the population and the increasing prevalence
of degenerative spinal conditions, the clinical burden of DCM is expected to rise further in
the coming decades [2,3]. Once myelopathy becomes clinically manifest, surgical decom-
pression remains the only effective treatment capable of halting disease progression and
enabling neurological recovery [2,4].

DCM arises from a combination of static and dynamic spinal cord compression related
to degenerative changes such as disc degeneration, osteophyte formation, hypertrophy of
the ligamentum flavum, and ossification of the posterior longitudinal ligament, often in
association with altered sagittal alignment and segmental instability [3,5]. Prolonged spinal
cord compression leads to secondary injury mechanisms including ischemia, neuroinflam-
mation, demyelination, and axonal degeneration, which account for the progressive and
potentially irreversible course of the disease if left untreated [5,6].

Several surgical strategies are currently employed for the treatment of DCM. Anterior
approaches allow direct decompression of ventral pathology and correction of focal kypho-
sis, whereas posterior approaches provide indirect multilevel decompression through
posterior cord drift and are frequently selected in the presence of extensive stenosis or
multilevel disease with preserved cervical lordosis [7,8]. Both strategies are well established
and widely used, with approach selection primarily driven by anatomical, biomechanical,
and disease-related factors rather than by expectations of differential clinical efficacy.

Although both anterior and posterior decompression have been associated with favor-
able clinical outcomes in patients with DCM, differences in surgical indications, disease
extent, and outcome measures across studies have resulted in a broad range of reported
outcomes. In addition, anterior approaches have been more frequently associated with com-
plications such as postoperative dysphagia, recurrent laryngeal nerve palsy, and approach-
related visceral injuries, whereas posterior decompression has been more commonly linked
to C5 nerve root palsy, wound-related complications, increased blood loss, and longer hos-
pital stay [4,9]. In this context, comparative analyses derived from consecutive institutional
cohorts with standardized outcome assessment may provide complementary insights into
postoperative recovery patterns following different surgical strategies [4].

The aim of the present study was therefore to compare early and one-year clinical
outcomes following anterior versus posterior surgical approaches in a single-center consec-
utive cohort of patients treated for degenerative cervical myelopathy. Using standardized
neurological, functional, and pain-related outcome measures, we aimed to provide addi-
tional real-world evidence on postoperative recovery patterns and to contribute original
data to the ongoing discussion on surgical approach selection in DCM.

2. Materials and Methods
2.1. Study Design and Patient Population

The present study is a retrospective secondary analysis of data prospectively collected
within a study approved by the Ethics Committee of Geneva University Hospitals (protocol
11-194; NAC 11-067). Consecutive patients surgically treated for degenerative cervical
myelopathy (DCM) between 2013 and 2024 were included. Inclusion criteria comprised:
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(1) adult patients (≥18 years) with a clinical diagnosis of DCM, defined as objective signs
of spinal cord dysfunction including upper motor neuron signs, gait disturbance, hand
dysfunction, or sphincter involvement, in the absence of an alternative neurological diag-
nosis; (2) radiological confirmation of cervical spinal cord compression on MRI, with or
without intramedullary T2 signal changes; (3) surgical decompression performed via an
anterior, posterior, or combined approach; and (4) complete preoperative and one-year
postoperative clinical outcome data. Exclusion criteria included isolated cervical radicu-
lopathy without myelopathic signs, non-degenerative etiologies (trauma, infection, tumor),
previous cervical spine surgery, and incomplete follow-up at one year.

2.2. Radiological Assessment

Preoperative cervical MRI and lateral radiographs were analyzed for all included
patients. Cervical sagittal alignment was assessed on lateral radiographs using the
C2–C7 Cobb angle and classified as lordotic (>40◦), normal (10–40◦), or kyphotic (≤10◦).
Compression morphology was classified on MRI as anterior, when cord compression
originated exclusively from ventral structures, posterior, when compression originated
exclusively from dorsal structures, or circumferential, when both anterior and posterior
compression elements were identified.

Intramedullary signal changes were assessed on T1- and T2-weighted sagittal MRI
sequences and classified as: T2 hyperintensity only, reflecting cord edema or gliosis, or
combined T1 hypointensity and T2 hyperintensity, interpreted as indicative of more ad-
vanced myelomalacic transformation. Patients without intramedullary signal change on
MRI were nonetheless included in the analysis, as they presented with clinically manifest
myelopathy and clear radiological evidence of cord compression.

2.3. Surgical Strategy Classification

Surgical management was categorized according to surgical approaches and procedure
types. Approaches were classified as anterior, posterior or combined anterior–posterior.
Within the anterior group, procedures included anterior cervical discectomy and fusion
(ACDF) and anterior cervical corpectomy and fusion (ACCF). Within the posterior group,
procedures included posterior decompression alone and posterior decompression com-
bined with posterior fixation. The choice of surgical strategy was based on anatomical,
biomechanical, and disease-related considerations, including the extent and location of
compression, number of involved levels, and sagittal alignment.

2.4. Clinical Outcome Measures

Clinical outcomes were assessed using standardized neurological, functional, and
pain-related scales, including the modified Japanese Orthopaedic Association (mJOA) score
(17-point scale according to Keller) [10], the Neck Disability Index (NDI), and the Numeric
Rating Scale for arm pain (NRS-arm). Outcomes were evaluated preoperatively, at early
postoperative follow-up (4–6 weeks), and at one-year follow-up when available. Changes
in clinical status were expressed as ∆ values calculated as follow-up minus baseline values.

2.5. Complications

Postoperative complications were retrospectively recorded for the purpose of this
analysis. Complications were classified as overall and approach-related, and included
neurological complications (e.g., new or worsened neurological deficit, C5 nerve root
palsy), wound-related complications (including surgical site infection), approach-specific
complications (such as dysphagia or dysphonia following anterior surgery, considered
postoperative complications only when persisting beyond 2 weeks, a temporal threshold
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based on the expected resolution of soft-tissue oedema after anterior cervical exposure),
and other perioperative adverse events.

2.6. Statistical Analysis

Statistical analyses were performed using jamovi statistical software (The jamovi
project, version 2.7.14.0). Continuous variables were reported as median and interquartile
range (IQR) and compared between groups using the Mann–Whitney U test or Kruskal–
Wallis test, as appropriate. Categorical variables were expressed as counts and percentages
and compared using the chi-square test or Fisher’s exact test when expected cell counts were
<5. All tests were two-tailed, and a p value <0.05 was considered statistically significant.

3. Results
3.1. Patient Population and Surgical Distribution

Between January 2013 and December 2024, 219 patients surgically treated for degen-
erative cervical myelopathy were screened. After exclusions, 102 patients with complete
clinical and radiological datasets and at least one year of follow-up were included in the
final analysis. Of the 117 excluded patients, 70 were excluded due to absence of informed
consent and 47 due to incomplete follow-up, most commonly related to postoperative
dropout or missed visits.

The mean age at the time of surgery was 57.6 ± 11.0 years (range 36–80), with a
balanced sex distribution (51.0% males, 49.0% females).

Compression morphology and sagittal alignment differed between surgical groups.
Anterior cord compression was present in 64 patients (62.7%) and circumferential com-
pression in 38 patients (37.3%); no patient presented with isolated posterior compression.
Circumferential compression was more frequent in the posterior group (83.3%) than in
the anterior group (26.8%). Kyphotic alignment was the most frequent pattern overall,
observed in 50.6% of anterior patients and 37.5% of posterior patients; both combined
patients presented with kyphotic alignment.

Regarding intramedullary signal changes, T2 hyperintensity was present in 81 patients
(79.4%), while combined T1 and T2 signal changes were observed in 4 patients (3.9%).
Seventeen patients (16.7%) showed no intramedullary signal change on preoperative MRI.

The anterior approach represented the most frequently adopted surgical strategy and
was performed in 82 patients (80.4%), followed by posterior-only procedures in 18 patients
(17.6%) and combined anterior–posterior surgery in 2 patients (2.0%).

With regard to specific surgical techniques, anterior cervical discectomy and fusion
(ACDF) was performed in 69 cases (67.6%), while anterior cervical corpectomy and fusion
(ACCF) accounted for 9 cases (8.8%). Posterior decompression alone was used in 4 patients
(3.9%), whereas posterior decompression combined with fixation was performed in 14 cases
(13.7%). In addition, 6 patients (5.9%) underwent multi-technique procedures involving
multiple techniques during the index surgery. (Tables 1 and 2).

Table 1. Distribution of surgical approaches and procedures in the study cohort (n = 102).

Variable n %

Surgical approach
Anterior 82 80.4
Posterior-only 18 17.6
Combined anterior–posterior approach 2 2.0

Surgical procedure

ACDF 69 67.6
ACCF 9 8.8
Posterior decompression 4 3.9
Posterior decompression + fixation 14 13.7
Multi-technique procedures 6 5.9
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Table 2. Baseline demographic and clinical characteristics stratified by surgical approach.

Variable Total (n = 102) Anterior (n = 82) Posterior (n = 18) Combined (n = 2)

Demographics Age, years—median
(IQR) 58 (49–66) 55 (47–64) 63 (59–74) 64 (59–69)

Male sex—n (%) 52 (51.0%) 40 (48.8%) 10 (55.6%) 2 (100.0%)

Preoperative
clinical scores mJOA—median (IQR) 14 (12–15) 14 (12–16) 12 (11–14) 15 (15–15)

NDI—median (IQR) 0.29 (0.16–0.46) 0.29 (0.16–0.46) 0.39 (0.17–0.54) 0.05 (0–0.10)
NRS-arm—median
(IQR) 0 (0–3) 0 (0–3) 0 (0–0) 0 (0–0)

Myelopathy
severity (mJOA)

Mild (mJOA 15–17)—n
(%) 43 (42.2%) 38 (46.3%) 3 (16.7%) 2 (100.0%)

Moderate (mJOA
12–14)—n (%) 35 (34.3%) 27 (32.9%) 8 (44.4%) 0 (0.0%)

Severe (mJOA
≤ 11)—n (%) 24 (23.5%) 17 (20.7%) 7 (38.9%) 0 (0.0%)

Disease extent Single-level disease—n
(%) 31 (30.4%) 31 (37.8%) 0 (0.0%) 0 (0.0%)

Multi-level disease—n
(%) 71 (69.6%) 51 (62.2%) 18 (100.0%) 2 (100.0%)

Operated
levels—median (IQR) 2 (1–3) 2 (1–2) 3 (3–4) 4 (2–6)

Radiological
characteristics

Anterior cord
compression—n (%) 64 (62.7%) 60 (73.2%) 3 (16.7%) 1 (50.0%)

Circumferential
compression—n (%) 38 (37.3%) 22 (26.8%) 15 (83.3%) 1 (50.0%)

Lordotic C2–C7
(>40◦)—n (%) † 2 (2.1%) 2 (2.5%) 0 (0.0%) 0 (0.0%)

Normal C2–C7
(10–40◦)—n (%) † 47 (48.5%) 37 (46.8%) 10 (62.5%) 0 (0.0%)

Kyphotic C2–C7
(≤10◦)—n (%) † 48 (49.5%) 40 (50.6%) 6 (37.5%) 2 (100.0%)

MRI signal
changes T2 signal only—n (%) 81 (79.4%) 61 (74.4%) 18 (100.0%) 2 (100.0%)

T1 + T2 signal—n (%) 4 (3.9%) 4 (4.9%) 0 (0.0%) 0 (0.0%)
No signal change—n
(%) ‡ 17 (16.7%) 17 (20.7%) 0 (0.0%) 0 (0.0%)

† Sagittal alignment data were not available for 5 patients (3 anterior, 2 posterior); percentages calculated on
available data (n = 97: anterior n = 79, posterior n = 16). ‡ Patients without intramedullary signal change presented
with clinically manifest myelopathy and radiological cord compression in the absence of T2 hyperintensity.

3.2. Comparative Analysis of Surgical Approaches

At the early postoperative follow-up (4–6 weeks), no significant differences were
observed between anterior, posterior, and combined approaches across the three outcome
measures. The median neurological improvement (∆mJOA) was slightly higher in the
posterior group compared to anterior and combined (2.0 vs 1.0 and 0.5, respectively),
although this did not reach statistical significance (χ2 = 2.51, p = 0.285). The functional
disability improvement (∆NDI) and radicular pain reduction (∆NRS) were also comparable
across groups, with Kruskal–Wallis tests showing non-significant results (∆NDI χ2 = 2.73,
p = 0.256; ∆NRS χ2 = 0.64, p = 0.725) (Table 3 and Figure 1).
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Table 3. Comparative analysis of clinical outcome changes (∆mJOA, ∆NDI, ∆NRS-arm) by surgical
approach at early postoperative follow-up (4–6 weeks).

Outcome Approach Mean (±sd) Median (n) Kruskal–Wallis χ2 (df = 2) p-Value

∆mJOA
Anterior 1.05 ± 1.40 1.0 82 2.51 0.285
Posterior 1.50 ± 1.92 2.0 18
Combined 0.50 ± 0.71 0.5 2

∆NDI
Anterior −0.06 ± 0.18 −0.075 82 2.73 0.256
Posterior −0.02 ± 0.24 −0.056 18
Combined 0.20 ± 0.28 0.20 2

∆NRS
Anterior −0.91 ± 1.82 0.0 82 0.64 0.725
Posterior −0.94 ± 2.10 0.0 18
Combined 0.00 ± 0.00 0.0 2

Figure 1. Boxplot of early postoperative outcome changes (∆mJOA, ∆NDI, ∆NRS-arm) by surgical
approach (anterior, posterior, combined).

Results involving the combined anterior–posterior group (n = 2) should be interpreted
with extreme caution given the very limited sample size, which substantially reduces the
reliability of any statistical comparison involving this group.

At one-year follow-up, neurological improvement appeared greater in the posterior
group (median ∆mJOA 2.5) compared with anterior (median 1.0) and combined approaches
(median 0.5); however, this difference did not reach statistical significance (χ2 = 2.63,
p = 0.268). Functional outcomes (∆NDI) and radicular pain reduction (∆NRS-arm) remained
comparable across approaches, with no statistically significant differences (∆NDI χ2 = 0.92,
p = 0.632; ∆NRS χ2 = 1.15, p = 0.562) (Table 4 and Figure 2).

Figure 2. Boxplot of one-year postoperative outcome changes (∆mJOA, ∆NDI, ∆NRS-arm) by surgical
approach (anterior, posterior, combined).
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Table 4. Comparative analysis of clinical outcome changes (∆mJOA, ∆NDI, ∆NRS-arm) by surgical
approach at one-year follow-up.

Outcome Approach Mean (±sd) Median (n) Kruskal–Wallis χ2 (df = 2) p-Value

∆mJOA
Anterior 1.43 ± 1.83 1.0 82 2.63 0.268
Posterior 2.17 ± 2.31 2.5 18
Combined 0.50 ± 0.71 0.5 2

∆NDI
Anterior −0.06 ± 0.19 −0.065 82 0.92 0.632
Posterior −0.08 ± 0.32 −0.068 18
Combined 0.01 ± 0.01 0.01 2

∆NRS
Anterior −1.40 ± 2.60 0.0 82 1.15 0.562
Posterior −1.17 ± 2.64 0.0 18
Combined 0.00 ± 0.00 0.0 2

3.3. Comparative Analysis of Surgical Procedures

At the early follow-up, neurological improvement (∆mJOA) was slightly higher in
patients treated with posterior decompression with fixation (median 2.5) compared to
ACDF (median 1.0), ACCF (median 1.0), posterior decompression alone (median 0.5),
and multi-technique procedures (median 0.5). However, these differences did not reach
statistical significance (χ2 = 6.60, p = 0.159). Functional improvement (∆NDI) and pain
reduction (∆NRS) were also comparable across procedures, with Kruskal–Wallis tests
confirming the absence of significant differences (∆NDI χ2 = 2.33, p = 0.675; ∆NRS
χ2 = 1.60, p = 0.808) (Table 5 and Figure 3).

Table 5. Comparative analysis of clinical outcome changes (∆mJOA, ∆NDI, ∆NRS-arm) by surgical
procedure at early postoperative follow-up (4–6 weeks).

Outcome Procedure Mean (±sd) Median (n) Kruskal–Wallis χ2 (df = 4) p-Value

∆mJOA

ACDF 0.99 ± 1.37 1.0 69 6.60 0.159
ACCF 1.67 ± 1.80 1.0 9
Posterior Decompression 0.50 ± 1.29 0.5 4
Posterior Decompression +
Fixation 1.79 ± 2.01 2.5 14

Multi-technique procedures 0.67 ± 0.82 0.5 6

∆NDI

ACDF −0.06 ± 0.19 −0.080 69 2.33 0.675
ACCF −0.04 ± 0.17 −0.060 9
Posterior Decompression 0.09 ± 0.25 0.059 4
Posterior Decompression +
Fixation −0.05 ± 0.24 −0.084 14

Multi-technique procedures −0.08 ± 0.27 −0.115 6

∆NRS

ACDF −0.91 ± 1.84 0.0 69 1.60 0.808
ACCF −0.89 ± 1.83 0.0 9
Posterior Decompression 0.00 ± 0.00 0.0 4
Posterior Decompression +
Fixation −1.21 ± 2.33 0.0 14

Multi-technique procedures −0.67 ± 1.63 0.0 6

At the 1-year follow-up, neurological improvement (∆mJOA) was greatest after poste-
rior decompression with fixation (median 3.0) versus ACDF (median 1.0), ACCF (median
1.0), posterior decompression alone (median 0.5), and multi-technique procedures (median
1.0). Differences did not reach statistical significance (χ2 = 3.95, p = 0.412). Functional
improvement (∆NDI) and radicular pain reduction (∆NRS) were comparable across proce-
dures (∆NDI χ2 = 1.95, p = 0.745; ∆NRS χ2 = 1.73, p = 0.785) (Table 6 and Figure 4).
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Figure 3. Boxplot of early postoperative outcome changes (∆mJOA, ∆NDI, ∆NRS-arm) by surgical
procedure.

Table 6. Comparative analysis of clinical outcome changes (∆mJOA, ∆NDI, ∆NRS-arm) by surgical
procedure at one-year follow-up.

Outcome Procedure Mean (±sd) Median (n) Kruskal–Wallis χ2 (df = 4) p-Value

∆mJOA

ACDF 1.46 ± 1.89 1.0 69 3.95 0.412
ACCF 1.22 ± 1.64 1.0 9
Posterior Decompression 1.75 ± 3.59 0.5 4
Posterior Decompression
+ Fixation 2.29 ± 1.98 3.0 14

Multi-technique
procedures 1.00 ± 1.10 1.0 6

∆NDI

ACDF −0.06 ± 0.17 −0.060 69 1.95 0.745
ACCF −0.00 ± 0.28 −0.080 9
Posterior Decompression 0.09 ± 0.25 0.036 4
Posterior Decompression
+ Fixation −0.13 ± 0.33 −0.095 14

Multi-technique
procedures −0.11 ± 0.15 −0.080 6

∆NRS

ACDF −1.43 ± 2.63 0.0 69 1.73 0.785
ACCF −1.00 ± 2.12 0.0 9
Posterior Decompression 0.00 ± 0.00 0.0 4
Posterior Decompression
+ Fixation −1.50 ± 2.93 0.0 14

Multi-technique
procedures −1.17 ± 2.86 0.0 6

Figure 4. Boxplot of one-year postoperative outcome changes (∆mJOA, ∆NDI, ∆NRS-arm) by surgical
procedure.

3.4. Postoperative Complications

Postoperative complications occurred in 13 patients (12.7%). The most frequent event
was postoperative hematoma (n = 3; 2.9%). Surgical site infection, dysphagia, and dys-
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phonia each occurred in 2 patients (2.0%), while cerebrospinal fluid (CSF) leak, Horner’s
syndrome, postoperative kyphosis, and implant-related failure were observed in 1 patient
each (1.0%). No cases of C5 nerve root palsy were recorded. (Table 7)

Table 7. Postoperative complications in the overall cohort (n = 102).

Variable n %

Postoperative hematoma 3 2.94
Infection 2 1.96
Dysphagia 2 1.96

Dysphonia 2 1.96
CSF leak 1 0.98
Horner’s syndrome 1 0.98
Kyphosis 1 0.98
Implant-related failure 1 0.98

C5 palsy 0 0.0

Postoperative complications were analysed across the three surgical groups (anterior,
posterior, combined) in the cohort with complete 1-year follow-up (n = 102).

In the anterior cohort (n = 82), the most frequent events were hematoma (3.7%),
dysphagia (2.4%), and dysphonia (2.4%). Isolated cases of infection (1.2%), Horner’s
syndrome (1.2%), and implant-related complication (1.2%) were also observed. No cases of
CSF leak or C5 palsy were recorded.

In the posterior cohort (n = 18), cerebrospinal fluid leak (5.6%), infection (5.6%), and
kyphosis (5.6%) occurred in one case each. No cases of dysphagia, dysphonia, implant-
related complications, or C5 palsy were recorded.

No complications were documented in the combined anterior- posterior group (n = 2)
(Table 8 and Figure 5).

Table 8. Postoperative complications stratified by surgical approach.

Approach Hematoma Infection CSF Leak C5 Palsy Dysphagia Dysphonia Horner’s Kyphosis Implant
Complication

Anterior (n = 82) 3
(3.7%)

1
(1.2%)

0
(0.0%)

0
(0.0%)

2
(2.4%)

2
(2.4%)

1
(1.2%)

0
(0.0%)

1
(1.2%)

Posterior (n = 18) 0
(0.0%)

1
(5.6%)

1
(5.6%)

0
(0.0%)

0
(0.0%)

0
(0.0%)

0
(0.0%)

1
(5.6%)

0
(0.0%)

Combined (n = 2) 0
(0.0%)

0
(0.0%)

0
(0.0%)

0
(0.0%)

0
(0.0%)

0
(0.0%)

0
(0.0%)

0
(0.0%)

0
(0.0%)

Figure 5. Bar chart of postoperative complications by surgical approach.
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When postoperative complications were analyzed across the five surgical procedures,
the following patterns were observed, none of which reached statistical significance with
Fisher’s exact test. Postoperative hematoma was numerically most frequent after ACCF
(22.2%; p = 0.379). Infection showed a higher numerical frequency in the multi-technique
procedures group (16.7%; p = 0.358). CSF leak occurred exclusively after posterior de-
compression (25.0%; p = 0.246). Dysphagia was numerically most frequent following
ACCF (22.2%; p = 0.325). Postoperative kyphosis occurred exclusively after posterior de-
compression (25.0%; p = 0.246). Dysphonia (p = 1.000), Horner’s syndrome (p = 1.000),
and implant-related complications (p = 1.000) did not show notable differences across
procedures (Table 9 and Figure 6).

Table 9. Postoperative complications stratified by surgical procedure.

Approach Hematoma Infection CSF Leak C5 Palsy Dysphagia Dysphonia Horner’s Kyphosis Implant
Complication

ACDF (n = 69) 1
(1.4%)

0
(0.0%)

0
(0.0%)

0
(0.0%)

0
(0.0%)

2
(2.9%)

1
(1.4%)

0
(0.0%)

1
(1.4%)

ACCF (n = 9) 2
(22.2%)

0
(0.0%)

0
(0.0%)

0
(0.0%)

2
(22.2%)

0
(0.0%)

0
(0.0%)

0
(0.0%)

0
(0.0%)

Posterior
Decompression (n = 4)

0
(0.0%)

0
(0.0%)

1
(25.0%)

0
(0.0%)

0
(0.0%)

0
(0.0%)

0
(0.0%)

1
(25.0%)

0
(0.0%)

Posterior
Decomp. +
Fixation (n = 14)

0
(0.0%)

1
(7.1%)

0
(0.0%)

0
(0.0%)

0
(0.0%)

0
(0.0%)

0
(0.0%)

0
(0.0%)

0
(0.0%)

Multi-
technique
procedures (n = 6)

0
(0.0%)

1
(16.7%)

0
(0.0%)

0
(0.0%)

0
(0.0%)

0
(0.0%)

0
(0.0%)

0
(0.0%)

0
(0.0%)

Figure 6. Bar chart of postoperative complications by surgical procedure.

Wilcoxon rank-sum tests were conducted to evaluate whether postoperative complica-
tions influenced 1-year functional outcomes, measured as changes in neurological status
(∆mJOA), disability (∆NDI), and pain (∆NRS).

When functional outcomes at 1 year were compared between patients with and with-
out complications, no statistically significant differences were found in most cases.

A non-significant trend toward worse radicular pain improvement was observed in
patients with implant-related complications (∆NRS, p = 0.093), while no corresponding
differences were detected in neurological recovery as assessed by mJOA (Table 10 and
Figure 7).
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Table 10. Wilcoxon rank-sum test p-values for the association between individual postoperative
complications and one-year clinical outcome changes (∆mJOA, ∆NDI, ∆NRS-arm).

Complication n ∆MJOA (p) ∆NDI (p) ∆NRS (p)

Postoperative
hematoma 3 0.1911 0.9921 0.9921

Infection 2 0.1409 0.0935 0.4471
CSF leak 1 0.0895 0.5410 0.6588
C5 palsy 0 – – –
Dysphagia 2 0.1652 0.3718 0.6728
Dysphonia 2 0.3783 0.1195 0.6728
Horner’s syndrome 1 0.7728 0.2215 0.1307
Postoperative
kyphosis 1 0.1489 0.0995 0.6588

Implant-related
complication 1 0.1489 0.4347 0.0927

Figure 7. Bar chart of one-year outcome changes (∆mJOA, ∆NDI, ∆NRS-arm) in patients with
postoperative complications.

4. Discussion
Surgical decompression represents the cornerstone of treatment for degenerative

cervical myelopathy, and both anterior and posterior approaches are widely accepted
and routinely employed in clinical practice. Anterior strategies are typically preferred
for focal ventral compression and kyphotic alignment, whereas posterior approaches
are preferentially selected in cases of multilevel stenosis, dorsal pathology, or preserved
cervical lordosis. Despite these well-established indications, the relative impact of surgical
approach on postoperative neurological recovery and functional outcomes remains a matter
of ongoing debate.

In the present series, both anterior and posterior approaches were associated with clini-
cally meaningful neurological and functional improvement at early and one-year follow-up.
Although numerically greater gains were observed after posterior strategies, no statisti-
cally significant differences emerged between approaches. Given the substantial baseline
differences between groups and the absence of statistical adjustment, these observations
remain descriptive. They are nonetheless in line with the broader concept that adequate
spinal cord decompression, rather than the surgical corridor itself, is a key determinant of
neurological recovery in DCM. It should be noted, however, that the absence of statistically
significant differences does not constitute evidence of equivalence between approaches,
given the limited sample size and group imbalance of the present study.
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This observation is consistent with the prospective AOSpine North America and
International studies, which demonstrated substantial neurological improvement following
both approaches with mean mJOA gains of approximately 2–3 points at one year [11,12],
and with subsequent pooled analyses confirming comparable functional outcomes when
baseline severity is accounted for [13–15].

The numerically higher median mJOA improvement observed after posterior ap-
proaches in our cohort should therefore be interpreted with caution. Patients selected for
posterior surgery typically presented with more extensive multilevel disease and greater
baseline neurological impairment, a factor known to influence the magnitude of postopera-
tive recovery through a floor–ceiling effect. Accordingly, the greater absolute improvement
observed after posterior procedures likely reflects differences in baseline severity and
patient selection rather than an intrinsic superiority of posterior surgery [16,17].

Beyond the comparison between anterior and posterior surgical corridors, further
insight can be gained by examining outcomes according to the specific surgical procedures
employed. When outcomes were further stratified by procedure type, posterior decom-
pression with fixation achieved the highest median neurological improvement at one year.
Again, this finding did not reach statistical significance and is best interpreted in the context
of surgical indication. Posterior fixation-based strategies were preferentially employed
in patients with advanced multilevel stenosis, instability, or sagittal imbalance—factors
known to influence both baseline disability and postoperative recovery trajectories [18].
Functional outcomes and radicular pain relief did not differ significantly across procedures,
in line with the concept that adequacy of decompression and appropriate patient selection
are key determinants of outcome.

The lack of statistically significant differences in functional outcomes between strate-
gies in the present series is consistent with the broader body of contemporary evidence.
Large systematic reviews and meta-analyses have consistently shown that neurological
recovery after surgery for DCM is more strongly influenced by baseline disease severity,
symptom duration, and patient-related factors than by the chosen surgical approach. In
this context, Tetreault et al. found no meaningful differences in postoperative neurological
improvement between anterior and posterior procedures, while Sattari et al. similarly
demonstrated comparable functional and neurological gains between ACDF and posterior
decompression for multilevel disease when baseline characteristics were accounted for in
the analysis [9,13]. These converging data are consistent with current guidelines favoring
individualized, pathology-driven surgical planning over a prescriptive preference for either
approach [2,19].

While neurological and functional outcomes did not differ significantly across surgical
strategies, postoperative complications revealed distinct and predictable approach-specific
patterns. The overall complication rate in our cohort (12.7%) was slightly lower than those
reported in large prospective AOSpine series, where rates between 15% and 25% have
been described [11,12]. This difference may reflect careful patient selection, standardized
perioperative management, and the predominance of ACDF procedures in our population.

Anterior procedures were primarily associated with approach-related complications,
including postoperative hematoma, dysphagia, dysphonia, Horner’s syndrome, and
implant-related events, with no cases of cerebrospinal fluid leak or postoperative kyphosis.
These findings are consistent with the established risk profile of anterior cervical surgery,
particularly with respect to soft tissue dissection and esophageal retraction time [9,20].
Within the anterior group, corpectomy was associated with the highest numerical rates
of hematoma (22.2%) and dysphagia (22.2%), corroborating prior meta-analytic evidence
demonstrating increased perioperative morbidity for corpectomy compared with multi-
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level discectomy [20], although these differences did not reach statistical significance in
our cohort.

Posterior approaches, although performed in a smaller subset of patients, showed
a numerically higher proportion of structural complications, cerebrospinal fluid leakage,
postoperative infection, and kyphotic deformity [9]. The exclusive occurrence of post-
operative kyphosis after posterior decompression without fixation in our cohort, though
not statistically significant given the limited sample size, is consistent with classical and
contemporary literature describing post-laminectomy instability and deformity occurring
particularly in the absence of supplemental stabilization [21–23]. Importantly, increasing
evidence indicates that postoperative alignment and sagittal balance play a central role in
long-term spinal stability following cervical decompression. In particular, preoperative
sagittal malalignment and inadequate restoration or preservation of cervical lordosis have
been associated with a higher risk of mechanical complications and delayed deterioration,
especially after posterior decompression performed without fixation [24,25]. Accordingly,
the indication for posterior fixation should be carefully tailored to the individual preopera-
tive alignment and balance.

No cases of C5 palsy were observed, although its absence should not be interpreted as
evidence of reduced risk given the limited sample size [26,27].

From a functional standpoint, postoperative complications did not significantly affect
one-year neurological or disability outcomes in our cohort. This finding is consistent with
prior studies suggesting that, while complications may prolong recovery or necessitate rein-
tervention, long-term neurological outcomes often remain preserved following adequate
decompression [28]. A non-significant trend toward poorer radicular pain improvement
was observed in patients with implant-related complications. Although underpowered,
this observation is clinically plausible, as hardware-related issues may preferentially affect
radicular symptoms without necessarily compromising central neurological recovery.

Overall, these descriptive findings are consistent with the broader literature report-
ing favorable neurological and functional outcomes after both anterior and posterior
approaches in appropriately selected patients [9,15]. Differences between strategies lie
predominantly in their complication profiles, which are largely predictable and procedure
specific [15]. These observations are concordant with contemporary AO Spine clinical
practice recommendations emphasizing tailored surgical decision-making to optimize both
neurological recovery and long-term spinal stability [19].

Limitations

Several limitations inherent to the retrospective single-center design must be acknowl-
edged. Surgical approach selection was driven by anatomical and disease-related factors,
introducing confounding by indication that could not be fully adjusted for given the sample
size. Furthermore, as baseline characteristics could not be compared between included and
excluded patients, the magnitude and direction of potential selection bias remain unknown.
The distribution of approaches was uneven, reflecting real-world surgical practice rather
than randomized allocation, and the combined group was too small for meaningful compar-
ison. Given these constraints, the findings of this study are best interpreted as descriptive
and hypothesis-generating, complementing rather than replacing prospective comparative
evidence. The absence of statistically significant differences between approaches should
be interpreted cautiously in this context. Preoperative radiological characterization, in-
cluding sagittal alignment and compression morphology, was incorporated as baseline
descriptive data but not as covariates in the primary comparative outcome analysis. K-line
status, cervical sagittal vertical axis, and T1 slope were not systematically recorded, and
these omissions should be considered when interpreting approach-related decision-making.
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Follow-up was limited to one year, which may not capture late complications or adjacent
segment disease progression.

5. Conclusions
Both anterior and posterior surgical approaches showed meaningful neurological

and functional improvement at one year. Given the descriptive nature of the study and
the baseline differences between groups, these findings should not be read as a formal
comparison of effectiveness, but they reinforce the importance of individualized, pathology-
driven surgical planning in DCM. Differences between strategies were primarily reflected
in predictable, approach-specific complication profiles. Prospective studies with larger and
more balanced cohorts will be needed to further characterize the comparative outcomes of
anterior and posterior approaches in DCM.

Author Contributions: Conceptualization, L.A., M.D.B., A.N., G.J., G.M. and E.T.; Data Curation,
L.A., M.D.B., N.B. and A.S.; Formal Analysis, L.A., M.D.B., N.B. and A.S.; Writing—Original Draft
Preparation, L.A.; Writing—Review and Editing, L.A., A.L., F.B., F.P. and E.T.; Supervision, A.N.,
G.J., A.L., F.B., G.M., F.P. and E.T. All authors have read and agreed to the published version of
the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: This study is a retrospective secondary analysis of data
collected within a prospective study previously approved by the Ethics Committee of Geneva
University Hospitals (HUG), Geneva, Switzerland (protocol number 11-194; NAC 11-067), approved
on 7 May 2012. As the present work constitutes a secondary retrospective analysis of data collected
under this previously approved prospective protocol, additional ethics approval was waived. All
procedures were performed in accordance with institutional guidelines and applicable laws.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: All relevant data are fully reported within the study. Additional
information can be requested from the corresponding authors.

Conflicts of Interest: Enrico Tessitore has the following conflicts of interest to declare: training fees
from Depuy Synthes, Medtronic, and Spineart; consultancy fees from Brainlab, Medability, and Spine
Vision; administrative roles as Chair of the EANS Spine Section and Board Member of Medical AI;
educational activities as Faculty for AO Spine, EANS, and Eurospine. All other authors certify that
they have no affiliations with or involvement in any organization or entity with any financial interest
(such as honoraria; educational grants; participation in speakers’ bureaus; membership, employment,
consultancies, stock ownership, or other equity interest; and expert testimony or patent-licensing
arrangements), or non-financial interest (such as personal or professional relationships, affiliations,
knowledge or beliefs) in the subject matter or materials discussed in this manuscript.

Abbreviations
The following abbreviations are used in this manuscript:

ACDF Anterior Cervical Discectomy and Fusion
ACCF Anterior Cervical Corpectomy and Fusion
CSF Cerebrospinal Fluid
DCM Degenerative Cervical Myelopathy
IQR Interquartile Range
mJOA Modified Japanese Orthopaedic Association score
NDI Neck Disability Index
NRS Numeric Rating Scale
NRS-arm Numeric Rating Scale for Arm Pain
SD Standard Deviation

https://doi.org/10.3390/jcm15145494

https://doi.org/10.3390/jcm15145494


J. Clin. Med. 2026, 15, 5494 15 of 16

References
1. Nouri, A.; Tetreault, L.; Singh, A.; Karadimas, S.K.; Fehlings, M.G. Degenerative Cervical Myelopathy: Epidemiology, Genetics,

and Pathogenesis. Spine 2015, 40, E675–E693. [CrossRef] [PubMed]
2. Fehlings, M.G.; Tetreault, L.A.; Riew, K.D.; Middleton, J.W.; Wang, J.C. A Clinical Practice Guideline for the Management of

Degenerative Cervical Myelopathy: Introduction, Rationale, and Scope. Glob. Spine J. 2017, 7, 21S–27S. [CrossRef] [PubMed]
3. Tetreault, L.; Goldstein, C.L.; Arnold, P.; Harrop, J.; Hilibrand, A.; Nouri, A.; Fehlings, M.G. Degenerative Cervical Myelopathy:

A Spectrum of Related Disorders Affecting the Aging Spine. Neurosurgery 2015, 77, S51–S67. [CrossRef] [PubMed]
4. Badhiwala, J.H.; Ahuja, C.S.; Akbar, M.A.; Witiw, C.D.; Nassiri, F.; Furlan, J.C.; Curt, A.; Wilson, J.R.; Fehlings, M. Degenerative

cervical myelopathy—Update and future directions. Nat. Rev. Neurol. 2020, 16, 108–124. [CrossRef] [PubMed]
5. Karadimas, S.K.; Erwin, W.M.; Ely, C.G.; Dettori, J.R.; Fehlings, M.G. Pathophysiology and natural history of cervical spondylotic

myelopathy. Spine 2013, 38, S21–S36. [CrossRef] [PubMed]
6. Wilson, J.R.; Barry, S.; Fischer, D.J.; Skelly, A.C.; Arnold, P.M.; Riew, K.D.; Shaffrey, C.I.; Traynelis, V.C.; Fehlings, M.G. Frequency,

timing, and predictors of neurological dysfunction in the nonmyelopathic patient with cervical spinal cord compression, canal
stenosis, and/or ossification of the posterior longitudinal ligament. Spine 2013, 38, S37–S54. [CrossRef] [PubMed]

7. Tracy, J.A.; Bartleson, J.D. Cervical spondylotic myelopathy. Neurologist 2010, 16, 176–187. [CrossRef] [PubMed]
8. Kovalova, I.; Kerkovsky, M.; Kadanka, Z., Jr.; Nemec, M.; Jurova, B.; Dušek, L.; Jarkovsky, J.; Bednarik, J. Prevalence and

Imaging Characteristics of Nonmyelopathic and Myelopathic Spondylotic Cervical Cord Compression. Spine 2016, 41, 1908–1916.
[CrossRef] [PubMed]

9. Sattari, S.A.; Ghanavatian, M.; Feghali, J.; Rincon-Torroella, J.; Yang, W.; Xu, R.; Bydon, A.; Witham, T.; Belzberg, A.; Theodore, N.;
et al. Anterior cervical discectomy and fusion versus posterior decompression in patients with degenerative cervical myelopathy:
A systematic review and meta-analysis. J. Neurosurg. Spine 2023, 38, 631–643. [CrossRef] [PubMed]

10. Keller, A.; von Ammon, K.; Klaiber, R.; Waespe, W. Die spondylogene zervikale Myelopathie: Konservative und operative
Therapie [Spondylogenic cervical myelopathy: Conservative and surgical therapy]. Schweiz. Med. Wochenschr. 1993, 123,
1682–1691. [PubMed]

11. Fehlings, M.G.; Wilson, J.R.; Kopjar, B.; Yoon, S.T.; Arnold, P.M.; Massicotte, E.M.; Vaccaro, A.R.; Brodke, D.S.; Shaffrey, C.I.; Smith,
J.S.; et al. Efficacy and safety of surgical decompression in patients with cervical spondylotic myelopathy: Results of the AOSpine
North America prospective multi-center study. J. Bone Jt. Surg. 2013, 95, 1651–1658. [CrossRef] [PubMed]

12. Fehlings, M.G.; Ibrahim, A.; Tetreault, L.B.; Albanese, V.; Alvarado, M.; Arnold, P.; Barbagallo, G.; Bartels, R.; Bolger, C.; Defino,
H.; et al. A global perspective on the outcomes of surgical decompression in patients with cervical spondylotic myelopathy:
Results from the prospective multicenter AOSpine international study on 479 patients. Spine 2015, 40, 1322–1328. [CrossRef]
[PubMed]

13. Fehlings, M.G.; Tetreault, L.A.; Kurpad, S.; Brodke, D.S.; Wilson, J.R.; Smith, J.S.; Arnold, P.M.; Brodt, E.D.; Dettori, J.R. Change in
Functional Impairment, Disability, and Quality of Life Following Operative Treatment for Degenerative Cervical Myelopathy: A
Systematic Review and Meta-Analysis. Glob. Spine J. 2017, 7, 53S–69S. [CrossRef] [PubMed]

14. Tetreault, L.; Kopjar, B.; Nouri, A.; Arnold, P.; Barbagallo, G.; Bartels, R.; Qiang, Z.; Singh, A.; Zileli, M.; Vaccaro, A.; et al. The
modified Japanese Orthopaedic Association scale: Establishing criteria for mild, moderate and severe impairment in patients
with degenerative cervical myelopathy. Eur. Spine J. 2017, 26, 78–84. [CrossRef] [PubMed]

15. Kato, S.; Nouri, A.; Wu, D.; Nori, S.; Tetreault, L.; Fehlings, M.G. Comparison of Anterior and Posterior Surgery for Degenerative
Cervical Myelopathy: An MRI-Based Propensity-Score-Matched Analysis Using Data from the Prospective Multicenter AOSpine
CSM North America and International Studies. J. Bone Jt. Surg. Am. 2017, 99, 1013–1021. [CrossRef] [PubMed]

16. Tetreault, L.; Palubiski, L.M.; Kryshtalskyj, M.; Idler, R.K.; Martin, A.R.; Ganau, M.; Wilson, J.R.; Kotter, M.; Fehlings, M.G.
Significant Predictors of Outcome Following Surgery for the Treatment of Degenerative Cervical Myelopathy: A Systematic
Review of the Literature. Neurosurg. Clin. N. Am. 2018, 29, 115–127.e35. [CrossRef] [PubMed]

17. Tetreault, L.A.; Karpova, A.; Fehlings, M.G. Predictors of outcome in patients with degenerative cervical spondylotic myelopathy
undergoing surgical treatment: Results of a systematic review. Eur. Spine J. 2015, 24, 236–251. [CrossRef] [PubMed]

18. Zileli, M.; Maheshwari, S.; Kale, S.S.; Garg, K.; Menon, S.K.; Parthiban, J. Outcome Measures and Variables Affecting Prognosis
of Cervical Spondylotic Myelopathy: WFNS Spine Committee Recommendations. Neurospine 2019, 16, 435–447. [CrossRef]
[PubMed]

19. Fehlings, M.G.; Evaniew, N.; Ter Wengel, P.V.; Vedantam, A.; Guha, D.; Margetis, K.; Nouri, A.; Ahmed, A.I.; Neal, C.J.; Davies,
B.M.; et al. AO Spine Clinical Practice Recommendations for Diagnosis and Management of Degenerative Cervical Myelopathy:
Evidence Based Decision Making—A Review of Cutting Edge Recent Literature Related to Degenerative Cervical Myelopathy.
Glob. Spine J. 2025, 15, 2585–2593. [CrossRef] [PubMed]

20. Wang, T.; Wang, H.; Liu, S.; An, H.D.; Liu, H.; Ding, W.Y. Anterior cervical discectomy and fusion versus anterior cervical
corpectomy and fusion in multilevel cervical spondylotic myelopathy: A meta-analysis. Medicine 2016, 95, e5437. [CrossRef]
[PubMed]

https://doi.org/10.3390/jcm15145494

https://doi.org/10.1097/brs.0000000000000913
https://www.ncbi.nlm.nih.gov/pubmed/25839387
https://doi.org/10.1177/2192568217703088
https://www.ncbi.nlm.nih.gov/pubmed/29164027
https://doi.org/10.1227/NEU.0000000000000951
https://www.ncbi.nlm.nih.gov/pubmed/26378358
https://doi.org/10.1038/s41582-019-0303-0
https://www.ncbi.nlm.nih.gov/pubmed/31974455
https://doi.org/10.1097/BRS.0b013e3182a7f2c3
https://www.ncbi.nlm.nih.gov/pubmed/23963004
https://doi.org/10.1097/BRS.0b013e3182a7f2e7
https://www.ncbi.nlm.nih.gov/pubmed/23963005
https://doi.org/10.1097/NRL.0b013e3181da3a29
https://www.ncbi.nlm.nih.gov/pubmed/20445427
https://doi.org/10.1097/BRS.0000000000001842
https://www.ncbi.nlm.nih.gov/pubmed/27509189
https://doi.org/10.3171/2023.1.SPINE221244
https://www.ncbi.nlm.nih.gov/pubmed/36840737
https://www.ncbi.nlm.nih.gov/pubmed/8211019
https://doi.org/10.2106/JBJS.L.00589
https://www.ncbi.nlm.nih.gov/pubmed/24048552
https://doi.org/10.1097/BRS.0000000000000988
https://www.ncbi.nlm.nih.gov/pubmed/26020847
https://doi.org/10.1177/2192568217710137
https://www.ncbi.nlm.nih.gov/pubmed/29164033
https://doi.org/10.1007/s00586-016-4660-8
https://www.ncbi.nlm.nih.gov/pubmed/27342612
https://doi.org/10.2106/JBJS.16.00882
https://www.ncbi.nlm.nih.gov/pubmed/28632590
https://doi.org/10.1016/j.nec.2017.09.020
https://www.ncbi.nlm.nih.gov/pubmed/29173423
https://doi.org/10.1007/s00586-013-2658-z
https://www.ncbi.nlm.nih.gov/pubmed/23386279
https://doi.org/10.14245/ns.1938196.098
https://www.ncbi.nlm.nih.gov/pubmed/31607075
https://doi.org/10.1177/21925682251331050
https://www.ncbi.nlm.nih.gov/pubmed/40257837
https://doi.org/10.1097/MD.0000000000005437
https://www.ncbi.nlm.nih.gov/pubmed/27930523
https://doi.org/10.3390/jcm15145494


J. Clin. Med. 2026, 15, 5494 16 of 16

21. Kaptain, G.J.; Simmons, N.E.; Replogle, R.E.; Pobereskin, L. Incidence and outcome of kyphotic deformity following laminectomy
for cervical spondylotic myelopathy. J. Neurosurg. 2000, 93, 199–204. [CrossRef] [PubMed]

22. Jentzsch, T.; Wetzel, O.T.; Malhotra, A.K.; Lozano, C.S.; Massicotte, E.M.; Spirig, J.M.; Fehlings, M.G.; Farshad, M. Cervical
kyphosis after posterior cervical laminectomy with and without fusion. Eur. Spine J. 2024, 33, 3109–3116. [CrossRef] [PubMed]

23. Oe, S.; Kurosu, K.; Hasegawa, T.; Shimizu, S.; Yoshida, G.; Fujita, T.; Kobayashi, S.; Yamada, T.; Ide, K.; Nakai, K.; et al. Risk
Factors for Cervical Deformity After Posterior Cervical Decompression Surgery: A Multicenter Study. Glob. Spine J. 2023, 13,
1457–1466. [CrossRef] [PubMed]

24. Molliqaj, G.; Lavé, A.; Da Broi, M.; Anselmi, L.; Nouri, A.; Girod, P.-P.; Gondar, R.; Schaller, K.; Tessitore, E. Cervical sagittal
alignment and its impact on degenerative cervical myelopathy outcomes. Brain Spine 2025, 5, 105862. [CrossRef] [PubMed]

25. Gondar, R.; Nouri, A.; Jannelli, G.; Schaller, K.; Tessitore, E. Does Spondylolisthesis Affect Severity and Outcome of Degenerative
Cervical Myelopathy? A Systematic Review and Meta-analysis. Glob. Spine J. 2021, 11, 1134–1141. [CrossRef] [PubMed]

26. Gandhoke, G.; Wu, J.C.; Rowland, N.C.; Meyer, S.A.; Gupta, C.; Mummaneni, P.V. Anterior corpectomy versus posterior
laminoplasty: Is the risk of postoperative C-5 palsy different? Neurosurg. Focus 2011, 31, E12. [CrossRef] [PubMed]

27. Yonenobu, K.; Hosono, N.; Iwasaki, M.; Asano, M.; Ono, K. Neurologic complications of surgery for cervical compression
myelopathy. Spine 1991, 16, 1277–1282. [CrossRef] [PubMed]

28. Puvanesarajah, V.; Jain, A.; Cancienne, J.M.; Shimer, A.L.; Singla, A.; Shen, F.; Hassanzadeh, H. Complication and Reoperation
Rates Following Surgical Management of Cervical Spondylotic Myelopathy in Medicare Beneficiaries. Spine 2017, 42, 1–7.
[CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/jcm15145494

https://doi.org/10.3171/spi.2000.93.2.0199
https://www.ncbi.nlm.nih.gov/pubmed/11012049
https://doi.org/10.1007/s00586-024-08260-3
https://www.ncbi.nlm.nih.gov/pubmed/38825607
https://doi.org/10.1177/21925682211036660
https://www.ncbi.nlm.nih.gov/pubmed/34344229
https://doi.org/10.1016/j.bas.2025.105862
https://www.ncbi.nlm.nih.gov/pubmed/41282390
https://doi.org/10.1177/2192568220960452
https://www.ncbi.nlm.nih.gov/pubmed/33063537
https://doi.org/10.3171/2011.8.FOCUS11156
https://www.ncbi.nlm.nih.gov/pubmed/21961856
https://doi.org/10.1097/00007632-199111000-00006
https://www.ncbi.nlm.nih.gov/pubmed/1750000
https://doi.org/10.1097/BRS.0000000000001639
https://www.ncbi.nlm.nih.gov/pubmed/27111765
https://doi.org/10.3390/jcm15145494

	Introduction 
	Materials and Methods 
	Study Design and Patient Population 
	Radiological Assessment 
	Surgical Strategy Classification 
	Clinical Outcome Measures 
	Complications 
	Statistical Analysis 

	Results 
	Patient Population and Surgical Distribution 
	Comparative Analysis of Surgical Approaches 
	Comparative Analysis of Surgical Procedures 
	Postoperative Complications 

	Discussion 
	Conclusions 
	References

