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Abstract
Objectives: The aim of this study is to compare patients undergoing single level anterior cervical
discectomy without fusion (ACD) versus anterior cervical discectomy with fusion (ACDF).

Methods: A retrospective analysis of 50 patients with degenerative cervical spondylosis of them
25 had undergone ACD without fusion and remaining 25 undergone ACDF at either C4-C5, C5-
C6 level or at C6-C7 level.

Results: The kinematic analysis included the range of motion, intervertebral angulations,
anteroposterior translation and disc height assessed for the cervical functional spinal units at
the operated level and adjacent levels. At the operated level of C4-C5, C5-C6 and C6-C7, the
range of motion and the translation were minimal in the anterior cervical discectomy without
fusion (ACD) group, but absent in the cervical discectomy with fusion (ACDF) group. The superior
adjacent levels range of motion and the translation were greater in the ACDF group compared
with the ACD group. But both groups had almost similar results in term of hospital stay, mean
time for improvement and patient satisfaction.

Conclusion: The clinical results of anterior cervical discectomy without fusion (ACD) and anterior
cervical discectomy with fusion (ACDF) were comparable. In cervical discectomy without fusion,
the elastic fibrous intradiscal scar at the operated level allows a small degree of mobility and the
adjacent cervical levels are not overstressed. Fusion is not routinely required in single level
cervical disc herniation until it is associated with instability, loss of cervical lordosis, hard disc,
osteophytic bar and multi-segmental disease. So ACD is a better option in single level cervical
disc disorder than ACDF.
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Elastic fibrous intradiscal scar.

Introduction

Cervical disc herniation is a common pathology
of the cervical spine and the surgical treatment
can be Anterior Cervical Discectomy without
fusion (ACD), Anterior Cervical Discectomy and
Spinal Fusion (ACDF), posterior cervical
discectomy, anterior or posterior foraminotomy,
percutaneous cervical nucleoplasty or cervical
artificial disc replacement. Anterior Cervical
Discectomy without fusion (ACD) and Anterior
Cervical Discectomy with Fusion (ACDF) are
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common approaches among spine surgeons for
most cervical herniated discs!-2.

The anterior cervical decompression with fusion
with a bone graft harvested from the iliac crest
began to be used during the years 1955-1959
and since 1975 anterior discectomy without
fusion for cervical disc herniation was
introduced. Many variations of the cervical
anterior approaches have been presented over
the last six decades such as: discectomy;
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discectomy and fusion (autologous or
homologous graft; intersomatic spacer-metallic,
biological polymers; bone inductors; with
plates)2-4,

These surgical treatments lead to the
decompression of compressed neural elements
and the stability of the cervical spine, without
abnormal movements. Most spine surgeons
consider that the anterior cervical discectomy
without fusion must be limited to one space
rather than multiple spaces. Also it is believed
that the anterior cervical discectomy with
fusion may lead to acceleration of degenerative
changes at the immediately adjacent discal
levels secondary to abnormal spinal motion®-
7. The cervical intervertebral disc should not
be entirely removed in anterior cervical
discectomy without fusion and the
cartilaginous endplates should be left intact,
but the entire cervical disc should be removed
and the vertebral body endplates must be
decorticated in anterior cervical discectomy
with fusion. Most spine surgeons consider that
the results of these two types of approaches
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(ACD and ACDF) are comparable both in terms
of the decompression and the cervical
stability®-10. The healing after the discectomy
without fusion leads to an intradiscal fibrous
scar and not a real bone fusion because the
cartilaginous endplates should be left intact
in ACD.

This study tried to compare the differences of
anterior cervical discectomy without fusion
(ACD) versus anterior cervical discectomy with
fusion (ACDF) in this study.

Material and Methods

This study performed a comparative study
of patients undergoing one level anterior
cervical discectomy without fusion versus
anterior cervical discectomy with fusion. The
study included fifty patients operated at
either C4-C5, C5-C6 level or at the C6-C7
level: a group of anterior cervical discectomy
without fusion performed at one level on 25
patients was matched to a second group of
25 patients with single-level of anterior
cervical discectomy with fusion, based on
level, age and sex.

Figure: Pre-op radiograph of
cervical spondylosis @ C5-C6
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Figure: Pre-op MRI of cervical
spondylosis @ C5-C6

Figure: Post-op radiograph after
ACDF @ C5-C6
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Inclusion criteria for the ACD and ACDF groups:
all patients included for the ACD and ACDF
groups presented with clinical symptoms due
to one level herniated cervical disc of
degenerative origin; all patients had
preoperative complete general and neurological
examination, they had preoperative MRI and
plain radiographs of the cervical spine anterio-
posterior, lateral neutral, flexion and extension
obtained preoperatively. As exclusion criteria:
the patients with clinical or imaging evidence
(MRI, X-rays) of additional diseased cervical
spine, history of cervical spinal injury were
excluded from the study. Also the patients with
cervical instability at the level of disc herniation,
which need a possible fusion and fixation, were
excluded from the group of ACD patients.

Fig.: Pre-op Fig.: Pre-op

Fig.: Post-op
radiograph after
ACDF @ C4-C5

radiograph of MRI of

cervical disc  cervical disc

herniation @ herniation @
C4-C5 C4-C5

These patients had presented with cervical
radiculopathy, myelopathy or radiculo-
myelopathy and the diagnosis was confirmed
on imaging. Decision regarding procedure to be
performed (ACD, ACDF) was made pre-
operatively in most of the cases. ACD was
performed in patients who presented with
radiculopathy or myelopathy due to disc disease
with normal lordosis and without any obvious
instability or subluxations. Fusions were
performed in patients having hard discs,
osteophytic bars, instability and loss of cervical
lordosis.
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The same surgical team performed ACD:
discectomy with the cartilaginous endplates left
intact and anterior foraminotomy and ACDF too:
the entire disc removed, the vertebral body
endplates decorticated and used an autologous
bone or a Titanium cage with bone chips and
fixation with plate and screws.

The patients had cervical MRI at one year
postoperatively and lateral neutral, flexion
and extension cervical x-rays at one year
intervals postoperatively. The study selection
criteria and outcome measures were identical,
with the exception being the surgical
technique: anterior cervical discectomy
without fusion and anterior cervical
discectomy with fusion.
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Fig.: Pre-op Fig.: Pre-op  Fig.: Post-op
radio-graph  MRI of radiograph after
of cervical  cervical disc ACDF @ C5-C6
disc herniation @

herniation ~ C5-C6

@C5-C6

Each patient’s age, sex, occupation, duration
of symptoms, signs, radiological findings,
details of operative procedure performed,
postoperative hospital stay, and postoperative
complications, postoperatively intervertebral
translations during cervical flexion and
extension were recorded. Patients were followed
up after three months and one year. The
success of the fusion was assessed by plain
lateral radiograph of the cervical spine
performed at follow up.
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Figure: Pre-op radiograph of cervical disc
herniation @ C4-C5

Figure: Pre-op MRI of  Figure: Post-op radiograph
cervical disc herniation

after ACDF @ C4-C5

@C4-C5

Results

All the 50 patients operated by anterior
approach were available for follow up for one
year or more. There were 25 patients in ACD
group and 25 patients in ACDF. Demographic
and clinical data of the patients are summarized
in Table I The patients in the ACD group were
younger than ACDF group. Male preponderance
was seen in both groups.

Table-I
Patients data

ACD ACDF
Sex Male 20 21

Female S 4
Age Mean (yr) 394 434

Range (yr) 17-65 30-71
Symptoms Mean duration 3.25 4.91

(months)

Neck, arm pain 21/25 22/25

Numbness 24/25 24/25
Weakness 10/25 15/25

Presentation Radiculopathy 17/25 7/25
Myelopathy 5/25 14/25
Radiculo- 3/25 4/25
myelopathy
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Majority of patients with radiculopathy (17
patients) underwent ACD, but it was also done
in patients with milder degree of myelopathy (5
patients) and radiculomyelopathy (3 patients).
Involved disc level was C4-C5, C5-C6 and C6-
C7 most common C5-C6.

As summarized in Table-II, ACD group had 2
complications, out of which 1 were procedure
related (hoarseness of voice). In ACDF group
had 9 complications, out of which 5 were
procedure related (2 were Hoarseness of voice,
1 was post-operative weakness, 2 were
dysphagia), 3 were systemic complication (2
were Pneumonia and 1 was neck ache with
occipital headache), 1 patient had persistent
graft site pain.

Table-II
Complications associated with procedure
Complication ACD ACDF
Local Hoarseness of voice 1 2
Post-operative Nil 1
weakness
Dysphagia Nil 2
Systemic Pneumonia 1 2
Neckache with Nil 1
occipital headache
Graft site Infection Nil 1
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Lowest mean post-op hospital stay was for ACD
group (5.1 days) and ACDF group (6.3 days).
The difference in mean post-op hospital stay
between ACD and ACDF group was not
statistically significant.

Table -III shows data for follow-up. In ACD
group there was more rapid improvement (5.5
days) as compared to ACDF group (6.7 days).
In terms of mean time for improvement to start,
there was statistically significant difference
between ACD and ACDF group. Mean time to
return to maximum normal status was 2.5
month for ACD group and 3.64 month for ACDF
group. This was statistically not significant
between ACD and ACDF group.

At the operated level the range of motion and
the translation were present in the ACD group,
for operated level, C5-C6 and C6-C7 and were
absent in the ACDF group.

Table-III
Follow-up
ACD ACDF

Mean time of post-op 5.1 6.3
hospital stay (days)
Mean time to start 5.5 6.7
improvement (days)
Mean time to return max. 2.5 3.64
normal status (month)
Patients satisfaction
e Excellent ) 4
* Good 17 16
e Fair 2 3
e Poor 1 1
* Graft site pain 0 1

Discussion

Anterior Cervical discectomy without fusion
(ACD) and Anterior Cervical Discectomy with
Fusion (ACDF) are the most commonly used
approaches in cervical disc herniation. Most
spine surgeons consider that the clinical results
of these two types of approaches are
comparable®10:12 Some spine surgeons
consider that the anterior cervical discectomy
without fusion is limited to one space. But most
surgeons consider that the anterior cervical
discectomy with fusion may lead to acceleration
of degenerative changes at immediately adjacent
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discal levels secondary to abnormal spinal
motion!2-14,

In this study, patients of both radiculopathy
and myelopathy were included as compared to
similar other studies in which patient with only
radiculopathy were included. In this
retrospective study, random allocation of the
patients was not done and decision regarding
the procedure to be performed was made using
certain criteria earlier mentioned. In this study
we determined the differences outcome after
anterior cervical discectomy without fusion
versus anterior cervical discectomy with fusion
in two groups.

ACD group experienced fewer complications (2
complications in 25 patients) as compared to
ACDF group (9 complications in 25 patients).
Hoarseness of voice was seen in one patient of
ACD group. This was thought to be due to the
traction on the recurrent laryngeal nerve. This
complication is well described in literature and
the incidence ranges from 1.1 to 2.4%.14,19

Short term follow up showed that mean time
for improvement was similar in ACD and ACDF
group. Also ACD group returned to their
maximum normal status much earlier than
ACDF group. At the time of return to work, ACD
and ACDF group had almost similar results in
terms of patient’s satisfaction. The low patient
satisfaction in ACDF group can be accounted
by the fact that majority patients in that group
had myelopathy. As in patients of cervical
myelopathy surgical results were modest, good
initial results were expected in only about 70%
of patients and functional outcome noticeably
declined with long term follow up.2° Although
outcome in patients with myelopathy was not
as good as patients with radiculopathy, it
seemed to be a result of natural history of the
lesion and not of the operative technique.?!

The comparison of our results with the normal
data showed the translation was present in the
ACD group at both operated levels and the
translation was absent in the ACDF group at
the operated level. The absence of intervertebral
translation at the operated level is explained
by intervertebral fusion in the ACDF group. The
presence of lower values of intervertebral
translation at the operated level in the ACD
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group is normal and is not a spinal instability.
The healing at the operated level after the ACD
consists of an intradiscal fibrous scar and not
a real bone fusion because the cartilaginous
endplates should be left intact. This elastic
fibrous intradiscal scar ensures the cervical
stability and allows a small degree of mobility
at the operated level in the ACD group.

In the ACD group the means of the inter-
vertebral translation were close to normal values
at superjacent levels and in the ACDF group
the intervertebral translation was greater
compared with the normal values and with the
ACD group. Also the comparison of superjacent
translations found that the C6-C7 level fusion
produced a higher increase in the C3-C4 level
translation than the C5-C6 level fusion,
therefore the range of motion is higher at a more
distant level where the amplitude of movement
may be higher. These results may explain why
ACDF may lead to acceleration of degenerative
changes at immediately overstressed
superjacent discal levels secondary to abnormal
spinal motion.

In this study the clinical results of these two
types of anterior cervical approaches were
comparable and this result is consistent with
the literature. Nandoe et al. presented the long
term outcome of a large series of patients after
anterior cervical discectomy without fusion and
compared that to results published on the long-
term outcome after ACDF. Their results showed
that ACD surgery is comparable to the results
of ACDF. Also they concluded “because the
superiority of any fusion procedure has never
been proven, it has been suggested that fusion
might not be necessary at all”!®.

Botelho et al. studied the effectiveness of ACD
compared with ACDF and concluded that the
clinical results of ACD and ACDF are not
significantly different, the addition of the
intervertebral cage can enhance clinical results
and the anterior cervical plate does not change
the clinical results of ACD. Also they noted that
ACD produces lower rate of fusion than ACDF,
but in ACD there is not a real fusion, there is
an elastic fibrous intradiscal scar that ensures
a very good cervical stability at the operated
levell®.
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Kim et al. analysed the whole spine sagittal
alignment after ACDF and concluded that the
fusion procedure affects the spine sagittal
alignment: cervical lordosis decreased especially
in patients with high cervical lordosis and the
sagittal vertical axis decreased [17],

The results of this study and the review of the
literature showed that ACD has better clinical
results than ACDF in single level cervical disc
herniation and ACD ensures postoperatively a
very good symptomatic improvement spinal
alignment, motion and neural decompression.

Conclusions

The clinical results of anterior cervical
discectomy without fusion and anterior cervical
discectomy with fusion were comparable. In
anterior cervical discectomy without fusion the
elastic fibrous intradiscal scar at the operated
level allows a small degree of mobility and the
adjacent cervical levels are not overstressed.
Anterior cervical discectomy with fusion may
lead to acceleration of degenerative changes at
immediately overstressed adjacent discal levels
secondary to greater intervertebral translation
at these adjacent levels.

No need for anterior cervical discectomy with
fusion to trait a single level cervical disc
herniation than in selected cases with
preoperative instability at same level. Anterior
cervical discectomy without fusion is a valid
option in patients with one level cervical disc
herniation without local instability.

Considering symptomatic improvement, less
complication, easy and rapid to perform surgery,
maintaining spinal motion and alignment and
finally no need of any costly synthetic device,
till today ACD is better option than ACDF.
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