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Abstract

Background: Anterior cervical discectomy and fusion
(ACDF) isawidely employed procedure for patients with sin-
gle-level cervical disc disease. Decompression is performed
using two main methods: Anterior cervical discectomy us-
ing stand-alone cages (ACD-CI) and anterior plate fixation
(ACDF-APF).

Aim of Study: This retrospective study aimsto compare
these procedures regarding clinical outcomes, fusion rates,
complications, and patient satisfaction in patients aged 20-75
years with symptomatic single-level cervica disc disease.

Patients and Methods: A retrospective review of patients
that underwent ACDF (both ACD-Cl and ACDF-APF) was
performed. Clinical outcomes such as pain score, neurological
recovery, fusion rate, and complications were collected. Radi-
ographic analyses were conducted to evaluate fusion and cer-
vical alignment.

Results: Both techniques significantly reduced pain and en-
hanced neurological function. Fusion rates were higher in the
ACDF-APF group (92% vs. 80%) but also with more complica-
tions, including (but not limited to) dysphagia and hardware-re-
lated complications. The ACD-CI cohort had fewer complica-
tionswith slightly lower fusion rates.

Conclusion: ACD-CI and ACDF-APF are both feasible
methods for the treatment of single-level cervical disc disease.
Patient factors and surgeon comfort should guide the selection
of technique.
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Introduction

DEGENERATION of cervical discsis afrequent
source of neck pain, radiculopathy, and myelopathy,
contributing to decreased quality of lifein affected
patients. Surgery becomes necessary when conserv-
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ative treatments do not work. Laminectomy isthe
gold standard of treatment for single-level cervical
disc disease, as it provides direct decompression of
the neural structures and stabilization of the affected
segment [1].

ACDF techniques evolved through the years
into two principal typesin the form of stand-alone
interbody cages (ACD-CI) and anterior plate fixa
tion (ACDF-APF) [14]. ACD-CI is performed in the
same method with a cage containing bone graft ma-
terial placed to sustain the disc height and promote
fusion, and anterior cervica discectomy and fusion
with anterior plate and screw: ACDF-APF adds an
anterior plate and screw for stable fixation to the
vertebrae[2].

Both procedures aim at fusion, restoring cervi-
cal aignment, and relieving symptoms, but differ in
biomechanical properties and risks. There is much
debate surrounding the adequacy, the fusion rates,
and complication profiles of both techniques de-
spite their overall popularity within the orthopedic
community. Although ACDF-APF allowsfor rigid
fixation and higher fusion rates, the techniqueis
also associated with an increased risk of dysphagia
and hardware-related complications [3]. Contrarily,
ACD-CI, while smpler and avoiding complexity, is
associated with lower fusion rates due to less stabil-
ity [4]. Thisanalysis provides the first comprehen-
sive comparison of these techniques with respect
to clinical outcomes, fusion success, and complica
tions to guide surgical decision-making.

Patients and M ethods

Sudy design and population:

Thisis aretrospective study of patients that un-
derwent ACDF for single-level cervical disc disease
from 2016 to 2022. Petients were allocated into
ACD-CI (n=50) and ACDF-APF (n=50) groups.
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Inclusion criteria:

* Patients aged 20-75 years.

« Symptomatic single-level cervical disc disease
(herniated, degenerative, or spondylotic disc).

* No prior cervical spine surgery.

Exclusion criteria:

» Multilevel cervical disc disease. - A condition
contraindicating spinal fusion and severe osteo-
porosis. - Neurologically compromised requiring
emergent surgery.

Surgical procedure outcomes relevant to practice:
* ACD-CI: Stand-alone interbody cage packed with
bone graft material inserted after discectomy.

* ACDF-APF: Following discectomy, a cage was
placed and fixed anteriorly with screws.

Outcome measures:

1- Fusion Rate: Radiographic evaluation at 6 months
by X-ray and CT.

2- Complications: Registered dysphagia, damage of
nerve and hardware devices.

3- Pain Level: Evaluated by Visual Analog Scale
(VAYS) preoperatively and postoperatively.

4- Neurological Function: Assessed by using the
modified Japanese Orthopaedic Association
(mJOA) score before and after surgery.

Results

Clinical outcomes:

Both the ACD-CI and ACDF-APF groups
showed significant improvementsin pain relief and
neurological function postoperatively.

* Pain Relief (VAS Scores):
0 The mean preoperative VAS score in the ACD-CI
group was 7.2+1.1, which improved to 2.8+0.9
postoperatively (p<0.001).

o In the ACDF-APF group, the mean preoperative
VAS scorewas 7.4+1.0, improving to 2.6+0.8
postoperatively (p<0.001).

0 There was no statistically significant difference
in pain relief between the two groups (p=0.21).

Table (1): Painrelief (VAS scores).

Preoperative Postoperative
Group VAS VAS value
(Mean £ SD) (Mean £ SD)
ACD-CI 7211 2.8+0.9 <0.001
ACDF-APF 7.4£1.0 2.6+0.8 <0.001
p-value 0.21
(intergroup) (NS)
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* Neurological Function (mJOA Scores):

0 The mean preoperative mJOA score in the ACD-
Cl group was 11.5+2.0, which improved to
15.2+1.5 postoperatively (p<0.001).

0 In the ACDF-APF group, the mean preopera-
tive mJOA scorewas 11.3+1.8, improving to
15.4+1.6 postoperatively (p<0.001).

0 There was no statistically significant difference
in neurological recovery between the two groups
(p=0.18).

Table (2): Neurologica function (MJOA scores).

Preoperative Postoperative
Group mJOA mJOA
value
(Mean £ SD) (Mean £ SD)
ACD-CI 11.5+2.0 15.2+1.5 <0.001
ACDF-APF 11.3+1.8 15.4+1.6 <0.001
p-value 0.18
(intergroup) (NS)
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Fusion rates:
» ACD-CI Group:

0 Fusion was achieved in 40 out of 50 patients
(80%) at the 6-month follow-up.

* ACDF-APF Group:

o Fusion was achieved in 46 out of 50 patients
(92%) at the 6-month follow-up.

* Thedifferencein fusion rates between the two
groups was statistically significant (p<0.05).

Table (3): Fusion rates.

Group Fusion rate (%)
ACD-CI 80% (40/50)
ACDF-APF 92% (46/50)
Fusion rates
ACD-CI
(80%)
46.5% 53.5%
ACDF-APF

(92%)

Fig. (3)

Complications:
» ACD-CI Group:
o Dysphagiawas reported in 3 out of 50 patients
(6%).
0 Hardware-related issues (e.g., cage subsidence)
occurred in 1 out of 50 patients (2%).

0 No cases of nerve damage or infection werere-
ported.

» ACDF-APF Group:

0 Dysphagia was reported in 8 out of 50 patients
(16%).

0 Hardware-related issues (e.g., screw loosening,
plate migration) occurred in 4 out of 50 patients
(8%).

0 No cases of nerve damage or infection werere-
ported.

Table (4): Complications.

Complication ACD-CI group ACDF-APF group

(n=50) (n=50)
Dysphagia 6% (3 patients) 16% (8 patients)
Hardware issues 2% (1 patient) 8% (4 patients)
Nerve damage 0% 0%
Infection 0% 0%
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Radiological outcomes:
* Cervical Alignment (Cobb Angle):

0 The mean preoperative Cobb anglein the ACD-
ClI group was 12.5°+3.0°, which improved to
15.0°£2.5° postoperatively (p<0.001).

0 Inthe ACDF-APF group, the mean preopera-
tive Cobb angle was 12.8°+2.8°, improving to
15.2°+2.6° postoperatively (p<0.001).

0 There was no statistically significant difference
in cervical alignment between the two groups
(p=0.35).

Table (5): Cervical alignment (Cobb Angle).

Preoperative Postoperative
Group Cobb Angle Caobb Angle value
(Mean £ SD) (Mean+ SD
ACD-CI 12.5°43.0 15.0°£2.5° <0.001
ACDF-APF 12.8°+2.8° 15.2°+2.6° <0.001
p-vaue 0.35
(Intergroup) (NS)
Discussion

Our study offers a comprehensive comparison
between ACD-CI and ACDF-APF for single-level
cervical disc disease, which should inform which
technique one may prefer the other, given advantag-
es and limitations of either method can be identified
to perform adequate decision making. Both were ef-
fective at ameliorating pain and improved neurolog-
ical function, reconfirming both as safe and effec-
tive methods of cervical disc disease management.
Nevertheless, fusion rates, complication profiles,
and biomechanical properties differ between ap-
proaches and must be seriously contemplated when
choosing the correct technique.

Fusion rates:

The higher fusion rates obtained in the ACDF-
APF group are in agreement with the studies that
prove the application of anterior plate fixation in-
creases biomechanical stahility, restraining micro-
motion and promoting bone growth [5,6]. Plate and
screws have the advantage of immediate-rigid fix-
ation, which can be useful in cases of poor quality
bone or higher mechanical demands[7].

In contrast, the dlightly lower fusion ratesin the
ACD-CI group may be due to the lack of additional
stabilization, which may cause segmental motion
and delayed fusion [8]. Nonetheless, the fusion rate
of 80% the study found in the ACD-CI group is still
clinically acceptable and consistent with other stud-
ies utilizing standalone cages [9]. Moreover, further
research may evaluate the usefulness of bioactive
cages or bone morphogenetic proteins (BMPs) to
improve fusion ratesin ACD-CI [10].
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Complications:

Indeed, the increased complication rate observed
in the ACDF-APF group, as evidenced by increased
rates of dysphagia and hardwarerelated issues, is
well substantiated in the literature. Dysphagiaisa
frequent complication of anterior cervical surgery,
resulting primarily from soft tissue retraction, eso-
phageal irritation, or plate prominence[11,12].

In addition, other hardware-related complica-
tions of ACDF-APF include screw loosening or
plate migration which are more common due to the
extramechanical instruments [13]. In comparison,
the ACD-CI group experienced fewer complica-
tions; thisis probably due to the fact that anterior
hardware was absent, which decreases the risk of
soft tissue irritation and mechanical failure [14].
Nonethel ess, the lower complication rate in ACD-
ClI should be balanced with its somewhat lower fu-
sion rates, especidly in patients with poorer bone-
quality or greater mechanical demands.

Neurological and pain outcomes:

Both groups showed substantial improvements
in pain relief and neurological function after ACDF,
indicating its effectiveness in single-level cervical
disc disease. The lack of significant difference be-
tween the two groups demonstrated for VAS and
mJOA scoresindicates that the effects of both tech-
niques on radicul opathy and myelopathy are similar
[15]. Theseresults arein line with previous studies
that show the main objective of ACDF (decompres-
sion of neural structures) is achieved regardless of
the method of fixation [16].

However, further investigations with extensive
follow-up data are warranted to determine if these
results persist in the long run and ASD should still
be a focused topic after surgical treatment.

Radiological Results:

An interesting finding of this study isthat, de-
spite the significant difference in anterior fusion
height, Cobb angle measurements confirmed that
cervical alignment was maintained in both groups.
Preventing ASD and consequently allowing for
long-term stability of the spine can only be achieved
through proper alignment [17]. ACDF-APF achieve
immediate rigid fixation, while ACD-CI is depend-
ent on the inherent stability of the interbody cage
and graft material.

The alignment results are similar, indicating that
both methods could be effective in preserving the
cervical lordosis, but ACDF-APF may have an ad-
vantage in patients with preoperative kyphosis or
instability [18].

Clinical Implications:

ACD-CI vs. ACDF-APF, the decision to per-
form ACD-CI over ACDF-APF must be tailored
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according to the patient including factors such as
bone quality, risk of nonunion, and comorbidities
such as osteoporosis or diabetes [19]. For younger
patients who had adequate quality of bone, the rate
of complication with ACD-CI was very low and it
does not lead to hardware-related problems; there-
fore, it could be a better option than CAS.

On the contrary, ACDF-APF can best suit older
patients or those with inferior bone quality, asthe
plate’ s extra stability can help in successful fusion
[20]. Technical skill, for examplein surgical place-
ment of cages or plates, should also be taken into
account, as an inexperienced surgeon may compro-
Mi Se outcomes.

Future Directions:

Future studies should identify strategies to op-
timize fusion ratesin ACD-CI, possibly using ad-
vanced biomaterials or growth factors. Moreover,
long-term studies should be conducted to compare
the rate of ASD between the two techniques, since
biomechanical differences between standal one cag-
es and plate fixation might affect the long-term de-
velopment of ASD [21].

The effectiveness of minimally invasive tech-
nigues like endoscopic ACDF in minimizing com-
plications and enhancing outcomes needs further
investigation [22].

Conclusion:

ACD-CI and ACDF-APF are both successful
approaches for single-level cervical disc disease.
ACDF-APF has higher fusion rates, but it is linked
to a higher incidence of complications, especially
dysphagia and hardware problems. Thisis despite
ACD-CI being associated with fewer complica-
tions, but dightly lower fusion rates. The technique
selection should be tailored to the individual patient
factors and to the experience of the surgeon.
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