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Abstract

Aim of Sudy: To compare the clinical, Radiological, and
functional outcomes of posterior cervical laminectomy (with or
without fusion) versus multilevel anterior cervical discectomy
and fusion (ACDF) in patients with multilevel cervical disc dis-
ease (MLCDD).

Patients and Methods: A retrospective analysis of 200
patients (100 per group) was conducted, with a minimum fol-
low-up of 24 months. Patients were evaluated for neurological
recovery (Modified Japanese Orthopaedic Association [mJOA]
score), pain relief (Visual Analog Scale [VAS] and Neck Dis-
ability Index [NDI]), radiographic outcomes (cervical lordosis
[C2-C7 Cobb angle]), and complications (adjacent segment de-
generation [ASD], dysphagia, and C5 palsy).

Results: Both surgical techniques resulted in significant
functional improvement (p<0.05). The ACDF group showed
better postoperative stability but had a more rate of ASD (21%)
and dysphagia (14%), while the laminectomy group had a more
incidence of postoperative kyphosis (18%).

Conclusion: Multilevel ACDF is preferred for anterior pa-
thology with instability, while posterior laminectomy is bene-
ficia for extensive stenosis, though it carries arisk of postop-
erative kyphosis.
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Introduction

MULTILEVEL cervical disc disease (MLCDD) is
a degenerative spine disease characterized by de-
generation in multiple intervertebral discs, resulting
in progressive spinal cord compression, radiculopa
thy, and myelopathy. It is a prevalent cause of neu-
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rological disability in elderly people, significantly
interfering with quality of life and activities of dai-
ly living [8,9]. The disease combines degenerative
changes such as disc desiccation, reduction of disc
height, osteophyte generation, and ligamentous hy-
pertrophy, leading to gradual narrowing of the spi-
nal canal and compression of the nerve fibers[10,11].

The clinical spectrum of MLCDD is broad,;
symptoms range from neck pain to upper extremi-
ty weakness, sensory deficits, and gait disturbance.
Myelopathy occurs in cases that progress to include
motor dysfunction, hyperreflexia, and impaired fine
motor control [12,13]. Timely surgical intervention
iscritical dueto the potential for irreversible spinal
cord injury if MLCDD isleft untreated [14,15].

There are two major surgical approaches for the
treatment of MLCDD:

- Multilevel Anterior Cervical Discectomy and Fu-
sion (ACDF): - Conversion of the multilevel an-
terior cervical corpectomy required direct anterior
decompression of neural structures with subse-
quent interbody fusion for cervical stability. - It
is commonly advocated for patients with anterior
pathology like disc herniation or segmental in-
stability [1,16]. - However, ACDF has the risk of
adjacent segment degenerative changes (ASD),
dysphagia, and pseudoarthrosis, especialy in
multilevel operations[3,17].

- Posterior Cervical Laminectomy (With / With-
out Fusion): - Reserved for significant poste-
rior encroachment secondary to ligamentous
hypertrophy or congenital spinal canal stenosis
[2,5]. - Laminectomy alone, although effective
in decompressing the spinal cord, can result in
post-laminectomy kyphosis in some cases that re-
guire subsequent posterior fusion [18,19].
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Preoperative cervical alignment, the degree of
stenosis, and patient-specific pathology are factors
influencing the chosen surgical approach [7,20].
ACDF isfavored for the existing lordosis pre-oper-
atively; however, posterior decompression is com-
monly used for multilevel stenosiswith preserved
cervical lordosis [21,22]. However, the long-term
outcomes and complication profiles of these proce-
dures remain controversial.

This study seeks to compare the clinical, radio-
logic, and functional outcomes of posterior cervical
laminectomy (with or without fusion) and multilev-
el ACDF for MLCDD patients. It provides insight
into clinical decision-making related to the surgical
management of MLCDD by assessing neurological
recovery, pain relief, cervical alignment, and com-
plication rates.

Patients and M ethods

Sudy design:

- 200 patient retrospective cohort study.

- Study period: 2013-2023.

- Source of data: Institutional surgical records.

Patient selection criteria:
Inclusion criteria:

* - MLCDD affecting >2 levels - Patients treated
with posterior cervical laminectomy (with or with-
out fusion) or multilevel ACDF - Minimum fol-
low-up duration of 24 months.

Exclusion criteria:
- Previous surgery of the cervical spine
- Pathology related to trauma, tumor, or infection.

Surgical Techniques and Indications.

- Condition - Preferred Procedure - Justification
- Multilevel - Posterior Laminectomy - Effective for
cervica + Fusion diffuse stenosis
myel opathy [5].
- Multilevel disc - Multilevel ACDF - Superior for
herniation anterior decom-
pression [6].
- Cervical - ACDF or Posterior - Prevents
kyphosis Instrumented Fusion progressive
deformity [7].
Outcome measures:

1- Neurological Function: mJOA Score.
2- Pain Relief: VAS and NDI.

3- Radiographic Evaluation: Cervical lordosis (C2-
C7 Cobb angle)

4- Complication Rates: ASD, dysphagia, C5 palsy.

ACDF in Multilevel Cervical Disc Disease

Results
Demographic Data:
ACDF Laminectomy
Characteristic Group Group vgue
(n=100) (n=100)
Mean Age (years) 57.4+8.6 56.9+7.9 0.67
Male/Female Ratio 58/42 60/40 0.82

Functional Outcomes:

ACDF ACDF Lamine- Lamine- p-
(Pre-op) (Post-op) ctomy  ctomy value
(Pre-op) (Post-op)

Outcome

mMJOA Score 11.2+2.3 15.6+2.1 11.1+2.2 14.8+2.3 <0.05

VAS 72+15 28+11 7.4+16 35+14 <0.05
(Neck Pain)

* A bar chart comparing the mean preoperative and
postoperative Modified Japanese Orthopaedic As-
sociation (mJOA) scores for both the ACDF and
Laminectomy groups.
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Fig. (1): Preoperative and Postoperative mJOA Scores.
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* A bar chart comparing the preoperative and post-
operative Visual Analog Scale (VAS) scores for
neck pain in both groups.
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Fig. (2): Preoperative & Postoperative VAS Scores for Neck Pain.
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Neck Disability Index (NDI) Results:

* ACDF Group:
0 Preoperative NDI: 7.2+1.5.
0 Postoperative NDI: 2.8+1.1.

 Laminectomy Group:
0 Preoperative NDI: 7.4+1.6.
0 Postoperative NDI: 3.5+1.4.

e p-value: <0.05.

Both groups showed significant improvement in
NDI scores, indicating functional recovery, with the
ACDF group showing slightly better results.

* A bar chart comparing the Neck Disability In-
dex (NDI) scores pre- and post-surgery for both
groups.
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Fig. (3): Preoperative and Postoperative NDI Scores.

Cervical Lordosis (C2-C7 Cobb Angle) Results:

¢ ACDF Group: Superior postoperative cervical
alignment was observed in the ACDF group. The
cervical lordosis (C2-C7 Cobb angle) improved in
85% of cases.

¢ Laminectomy Group: The laminectomy group had
amore incidence of postoperative kyphosis, with
18% of the cases developing it, indicating a po-
tential loss of cervical lordosis.

A graphical representation of the improvement
in cervical lordosis postoperatively, showing the
changes in the C2-C7 Cobb angle for both groups.
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Fig. (4): Postoperative Cervical Alignment (C2-C7 Cobb Angle).
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Complications:

» Adjacent Segment Degeneration: ACDF (21%)
vs. Laminectomy (7%)

» Dysphagia: ACDF (14%) vs. Laminectomy (2%)

 Postoperative Kyphosis: Laminectomy (18%) vs.
ACDF (4%)

* A piechart or bar graph showing the incidence
of complications, comparing the rates of Adjacent
Segment Degeneration (ASD), dysphagia, and
postoperative kyphosis in both groups.

Complication rates
(ASD, dysphagia, postoperative kyphosis)

Complication rate (%)
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Fig. (5): Complication Rates (ASD, Dysphagia, Postoperative
Kyphosis).

Discussion

Main Results and Discussion:

Our results show that neurological function and
pain improvement after posterior cervical lami-
nectomy (with or without fusion) and multilevel
ACDF for multilevel cervical disc disease (ML-
CDD) were significant (p<0.05). Nevertheless,
the surgical strategy distinctly influences postop-
erative spinal reconstruction, complications, and
long-term prognosis.

Neurological Recovery:

- There were definitive improvements in mJOA
scores for both groups, validating that both proce-
dures decompress the spinal cord. - Four studies
found the anterior decompression group had dight-
ly higher postoperative mJOA scores, indicating
that anterior decompression could be more effec-
tivein certain cases. - Thisis consistent with prior
studies demonstrating that ACDF decompresses the
spinal cord directly while stabilizing the affected
segments[1]. 2. **Pain and Functional Outcomes**
- Neck pain and disability (VAS and NDI scores)
were significantly reduced after each procedure.
- Greater pain alleviation was observed in ACDF
patients (VAS: 7.2 2.8) vs. laminectomy (VAS.
7.4  3.5), explained by disc removal and fusion
abolishing motion at degenerated levels. - How-
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ever, laminectomy was as effective for relieving
nerve-related symptoms, especially in patients with
extensive spinal stenosis [2]. 3. Radiographic Out-
comes and Orientation of the Cervical Spine.

- A trend of achieving better spinal alignment
was seen with ACDF, as 85% demonstrated im-
proved cervical lordosis. - Conversely, 18% of pa-
tients who only had laminectomy devel oped post-
operative kyphosis, demonstrating risks of spinal
instability without fusion. - This supports previous
studies suggesting isolated posterior decompression
may result in significant long-term spinal malalign-
ment, especially when there’s preexisting lordosis
loss [3].

Complication and Reoperation Rates:

- Adjacent Segment Degeneration (ASD): More
in ACDF (21%) than in Laminectomy (7%), asin-
creased segmental fusion enhances degeneration
(4). - Dysphagia: More frequent in ACDF (14%)
vs. Laminectomy (2%), due to anterior soft tissue
retraction. - Postoperative Kyphosis: More in lami-
nectomy (18%) vs. ACDF (4%); hence fusion is
warranted in pre-existing lordotic loss. - C5 Palsy:
Slightly more in the laminectomy group (9%), con-
firming posterior decompression’ s association with
temporary root injury [5].

Comparison with prior Literature:

These two approaches have been compared in
several systematic reviews and registry studies, sup-
porting our findings:

- Ghogawala et al. [6] hoted more postoperative ky-
phosis post-laminectomy (21%) vs ACDF (5%).

- Edwards et al. [71 found an increased risk of ASD
(24%) in multilevel ACDF, similar to our results.

- Wu et al. [g] noted that posterior decompression
alone is not sufficient with cervical kyphosis, re-
quiring fusion for stability.

The results of our study are consistent with
these, demonstrating pathol ogydriven surgical con-
siderations.

Clinical Implications & Surgical Decision-Making:
Our findings highlight key factors that should

guide surgical decision-making:

¢ ACDF is better for:

- Patients with disc herniations, instability, or ante-
rior compression.

- Those with pre-existing cervical lordosis, where
fusion helps preserve alignment.

- Cases where long-term spinal stability isaprior-
ity, despite the morerisk of ASD.

ACDF in Multilevel Cervical Disc Disease

» Laminectomy (with or without fusion) is better for:

- Patients with multilevel myelopathy and exten-
sive spinal stenosis.

- Older patients or those at more risk for surgical
complications, since laminectomy aloneisless
invasive.

- Situations where avoiding anterior surgical risks
(e.g., dysphagia, graft subsidence) isimportant.

« When to consider posterior fusion:
- Patients with preoperative kyphosis or instability.
- To prevent long-term spinal deformity, especially
in cases at risk for post-laminectomy kyphosis.

Conclusion:

* Multilevel ACDF: Appropriate for anterior pathol-
ogy, instability, or preserved lordosis.

 Posterior Laminectomy: Advantageousin large
stenosis cases, may require fusion to avert kypho-
Sis.

* NDI improved significantly in both cohorts, higher
reduction in the ACDF group.

* ACDF maintained cervical lordosis better where
laminectomy showed higher postoperative ky-
phosis rates without fixation.

« Further longitudinal studies are needed to refine
surgical selection criteria.
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