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Abstract

Background: A prospective comparative study between
fusion and non-fusion techniques in anterior cervical discec-
tomy (ACD) evaluating the results achieved using polymeth-
ylmethacrylate (PMMA) as a non-fusion and cervical cage
(PEEK) as afusion following single level ACD.

Patients and Methods: A total of 40 patients, divided in
to two groups of 20 patients each, group (A); having PMMA
used for disc replacement and group (B) cervical (PEEK)
cage placement after ACD.

Results: Of both groups are evaluated regarding: (1)
Clinical outcome according to Odom's criteria (2) Radiological
outcome and inter body fusion, (3) Simplicity and postoperative
morbidity of each procedure and (4) Complications related
to each technique. Patients were followed up for amean period
of 10 months. Group (A) presented excellent and good clinical
outcome in 85% at 6 months and 90% at 12 months. Radio-
logical none fusion was noticed in 80% of patients and partial
fusion occurred in 20% of cases at 12 months postoperative
interval cage migration in 5% (one patient) into adjacent
vertebral bodies which needed surgical removal and replaced
by cage after causing partial collapse of the disc space height.
No other graft related complications, progressive deformity
or instability were reported. Group (B) achieved 90% excellent
and good clinical outcome at 6 and 12 months respectively.
Fusion rate of 85% at 6 months and increased to 95% at 12
months. No other cage related complications were reported.

Conclusion: Clinical outcome in both group isrelated to
the surgical decompression technique and preoperative neu-
rological status of the patients e.g. cervical spondylotic
myelopathy (CSM), cervical spondylotic radiculopathy (CSR)
or both than to the use of either disc replacement by fusion
(PEEK) cage or non fusion by bone cement (PMMA). The
use of interbody fusion cageis preferred owing to their ability
to function as |oad-sharing devices and to adequately fix the
spine and increase segmental stiffness thus achieve acceptable
fusion rate and low complication when compared with PMMA
graft.
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Introduction

DI SC replacement and fusion made great contro-
versy since the introduction of anterior cervical
discectomy for treating cervical disc prolapsein
the 1950s. However, the use of disc replacement
material was good for maintaining the disc space
height, preventing future kyphosis and keeps the
patency of the intervertebral foramen [1].

Although, good results with cervical anterior
discectomy alone not using disc replacement and
fusion, most surgeons prefer to apply adisc re-
placement material with good results [2]. Anterior
cervical discectomy and fusion still the gold stand-
ard for managing most symptomeatic central / pa-
racentral cervical spine degenerative pathological
changes. It has a good record of high fusion rates
and clinical improvement while causing little mor-
bidity. Patients benefit from less hospitalization,
few complications, and rapped return to normal
activities [3].

Autologous bone graft (iliac crest or fibula)
was described initially and applied after ACD but
there are more complaint from the morbidity re-
sulting from the donor graft site, so many researches
have to find another suitable material for disc
replacement [4] . The needed goals after anterior
cervical discectomy were: Maintaining the disc
height and alignment; prevention of potential ky-
phosis that could occur without grafting; provide
aroom for nerve root exit; minimize the risk of
future instability [5].
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Aim of the study:

The aim of the work isto compare the results
following the use of bone cement as a non-fusion
technique and cervical cage as afusion technique,
following single level anterior cervical discectomy.
These two techniques will be compared regarding
simplicity of the procedure, stability of the cervical
spine, postoperative morbidity and hospital stay.

Patients and M ethods

Our prospective study was performed on 40
patients complaining from single level cervical
degenerative disc changes that were unresponsive
to conservative therapy for 8-12 weeks. The patients
were operated upon in the Neurosurgery Depart-
ment in Cairo University Hospital s between Octo-
ber 2011 to August 2013. Forty patients were
divided into group (A) 20 patients had bone cement
(non-fusion) for disc replacement and group (B)
20 patients had cervical cage (fusion).

All patients were subjected to neurological
examination history, taking and neuroradiological
investigations preoperatively in the form of plain
X-ray and MRI of the cervical spine. Postoperative
follow-up clinically according to Odom's criteria
(after 6 & 12-months) and radiologically: X-ray
of cervical spine (in 2nd day postoperatively and
after 6-months), and MRI of cervica spine (after
5-months & 10 months).

Inclusion criteria:

« Single level cervical disc disease candidates for
ACD.

* Radiculopathy, myelopathy or both.
* Failure of conservative treatment for 8-12 weeks.
* Surgically fit patients.

Exclusion criteria:

* Traumatic patients.

* Association with spinal deformity.
* Patients having osteopenia.

* Motor neuron disease.

* Active malignancy.

» Non-discogenic source of symptoms e.g. tumor
and ossification of posterior longitudinal ligament
(OPLL).

* Rheumatoid disease of the cervical spine.

* Lesions extending posterior to the vertebral body
in which corpectomy is the choice of anterior
decompression.

* Unfit for surgery.

Investigations:

* Plain X-ray dynamic views of cervical spine.

» Magnetic Resonance Imaging (MRI).

» Neurophysiological tests.

* Routine laboratory investigations: CBC, PT and
PC, INR, RBS, serum Naand K aswell as urea,

creatinine, ALT, and AST were performed as a
part of preoperative preparation.

Surgical treatment:

Forty patients suffering from single level cer-
vical degenerative disc disease who ranged from
43 to 73 years of age underwent single level dis-
cectomy in our department between October 2011
and August 2013. After being admitted, the patients
were divided into two groups:

* Group A: Included 20 patients had bone cement
for disc replacement (Non-Fusion Technique).

» Group B: Included 20 patients had interbody
cage-augmented ACDF (Fusion Technique).

Operative procedure:

We used general anesthesiafor all patients,
patients were positioned supine with mild head
extension. A transverse or longitudinal incision
was used in right-sided approach. The platysma
muscle was cute. Blunt dissection is used to expose
the ventral aspects of the vertebral bodies. We use
electrocautery to divide The prevertebral fascia
and longus coli muscles. To confirm the operative
levels Intraoperative fluoroscopy is used. We placed
bilateral retraction blades under the medial edges
of the longus coli muscle. Casper's vertebral spread-
er was used to distract adjacent vertebral bodies.
Operating microscope was used for appropriate
discectomy, to decompress the spinal cord and
nerve root we remove the hypertrophied posterior
longitudinal ligament and drill the osteophyte if
present. Based on the extent of the discectomy
defect.

In group A: Drilling through the adjacent ver-
tebrae was performed via the disc space aiming to
create aball and socket-like joints between the
bone cement grafts with the rostral and caudal
vertebrae without fusion. This was followed by
application of asmall piece of gel foam to the
dural surface and the bone cement was injected
(inits semi-fluid form) into the disc space followed
by thorough irrigation to avoid any thermal injury
to the cervical cord during irrigation, distraction
was released gradually while the bone cement was
getting hard to get good impaction of the graft, to
be followed by fluoroscopic image, then the wound
was closed in layers.
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In group B: The suitable cervical cage was
applied after being loaded with bony particles
either artificial or obtained from adjacent vertebral
bodies to be followed by the release of the distrac-
tion. PEEK cage were used in al patients, the
wound was then closed in layers.

Postoperative care:

All 40 patients had a hospital stay ranging from
1 to 5 days postoperatively. Neck collar was used
for two weeks to limit the pain associated with
cervical movement.

Outcome measures:

Clinical follow-up: Before surgery and imme-
diate postoperative, six months and 12 months.
The patient's subjective perception of overall sat-
isfaction with the outcome of the procedure was
graded according to Odom's criteria as excellent,
good, fair or poor shown in Table (1).

Table (1): Odom's criteria
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Complications. Including dysphagia, root or
cord injury, recurrent laryngeal nerveinjury, es-
ophageal perforation, vascular injury, CSF fluid
leakage, infection, hematoma, graft migration, and
subsidence.

Results

Post-oper ative follow-up for all patients: Clin-
ically according to Odom's criteria (immediate,
after 6 and 12-months) and radiologically: X-ray
of cervical spine (in 2nd day postoperatively and
after 6-months), and MRI of cervica spine (after
5 and 10 months).

Clinical presentation:

In group A: 15 patients were presenting with
radicul opathy, two myelopathy and three with
myel oradiculopathy. In group B, 16 patients were
presenting with radiculopathy, two with myelopathy
and two with myel oradiculopathy shown in Table
2.

Excellent All preoperative symptoms relieved, abnormal Table (2): Clinical presentation.

findings improved.

. . . - Group A Group B
Good Minimal persistence of preoperative symptoms, Clinical

abnormal findings unchanged or improved. presentation No % No %
Fair Definite relief of some preoperative symptoms, .

other symptoms unchanged or slightly Radiculopathy 1 & 16 80

improved. Myelopathy 2 10 2 10
Poor Symptoms and signs unchanged or exacerbated. Rediculomyelopathy 3 15 2 10
Radiologically: Prolapsed disc levels:

* 2nd day X-ray of cervical spine AP and lateral
view postoperative assessment was done to assess
alignment and place of the interbody device.

* MRI postoperative performed 5 and 10-months
after surgery showing good or bad discectomy
with or without residual compression of the spinal
cord and/or nerve root. Also to show fusion or
non-fusion.

* Fluoroscopy X-ray dynamic views of cervical
spine to assess the motion segment.

* X-ray dynamic views of cervical spine 6-months
post operative assessment of the fusion was based
on the presence or absence of motion between
the spinous processes of the fused levels on
flexion and extension views. Successful fusion
was defined according to the following criteria:
(1) the absence of motion between the spinous
processes on flexion-extension radiographs and
the absence of any dark halo around a cage on
both antero-posterior and lateral radiographs; or
(2) presence of bridging bone anterior or posterior
to the cage.

* In group A: Showed cervical disc prolapse in C3-
4 in two cases (10%), C4-5 in five cases (25%),
C5-6 in ten cases (50%) and C6-7 in three cases
(15%).

* In group B: Showed cervical disc prolapsein C3-
4 in three cases (15%), C4-5 in three cases (15%),
C5-6 in 12 cases (60%) and C6-7 in two cases
(10%) shown in Table (3).

Table (3): Prolapsed disc levels.

Prolapsed disc Group A Group B

levels No % No %
C3-4 2 10 3 15
C4-5 5 25 3 15
C5-6 10 50 12 60
C6-7 3 15 2 10

Clinical outcome;

Clinical improvement was assessed according
to Odom's criteria.
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Immedi ate post-oper ative:

* In group (A) clinical improvement post-operative
was achieved asfollows: Excellent in 11 patients
(55%), Good in four patients (20%), Fair in three
patients (15%) and Poor in two patients (10%0)
(Fig. 1).

* In group (B) clinical improvement post-operative
was achieved as follows: Excellent in 13 patients
(65%), Good in three patients (15%), Fair in
three patients (15%) and Poor in one patient (5%)
(Fig. 2).

Fig. (1): Postoperative plain X-ray lateral view of cervical
spine showing C5-6 PMMA graft with proper height.

Fig. (2): Postoperative plain X-ray lateral view of cervical
spine showing C6-7 cervical cage with good resto-
ration of disc height and cervical lordosis.

Sx-months post-oper ative:

* In group (A) clinical improvement post-operative
was achieved as follows: Excellent in 15 patients
(75%), Good in two patients (10%), Fair in one
patient (5%) and Poor in two patients (10%).

* In group (B) clinical improvement post-operative
was achieved as follows: Excellent in 16 patients
(80%), Good in two patients (10%), Fair in one
patient (5%) and Poor in one patient (5%).

12-months post-oper ative:

* In group (A) clinical improvement post-operative
was achieved as follows: Excellent in 16 patients
(80%), good in two patients (10), Fair in one
patient (5%) and poor in one patient (5).

* In group (B) clinical improvement postoperative
was achieved as follows: Excellent in 17 patients
(85%0), good in one patient (5%), Fair in one
patient (5%) and Poor in one patient (5%).

Radiological post-operative assessment:
2nd day X-ray for the cervical spine:

* In group (A) 2nd day X-ray of cervical spinewas
achieved asfollows: 17 patients (85%) good
placement of the bone cement with proper height
of disc space and good alignment, in three patients
(15%) reducing of disc space height with mal-
alignment of the bone cement in regard to the
anterior border was observed.

* Ingroup (B) 2nd day X-ray of cervical spinewas
achieved as follows: 19 patients (95%) good
placement of the cage with proper height of disc
space and alignment, while one patient (5%) mal
alignment of the cage.

5 & 10-months post-operative MRI:

* In group (A): 18 patients (90%) show good dicec-
tomy and well decompression, restored foramenal
height and free nerve root. Two patients (10%)
have minimal residual cord compression without
any neurological deficit.

* In group (B): 17 patients (85%) show well de-
compression, restored foramenal height and free
nerve root. Three patients (15%) have mild re-
sidual cord compression without corresponding
neurological deficit.

Fusion rate:

* In group (A) non-fusion was noticed after 12-
monthsinterval in 16 patients (80%) appearing
in cervical X-ray and partial fusion was noticed
in four patients (20%).

* In group (B) fusion was recorded after 6-months
in 17 patients (85%) along the whole area of the
disc space and the fusion rate increased after 12-
months in 19 patients (95%), while partial fusion
was noticed in one patient (5%).



Ahmed Zohdi, et al.

Motion segment:

* In group (A) motion was noticed after 6 and 12-
monthsinterval in 16 patients (80%) appearing
in fluoroscopy X-ray dynamic views of cervical
spine and no motion noticed in 4 patients (20%).

* In group (B) no motion was noticed after 6 and
12 monthsinterval in all patients appearing in
fluoroscopy X-ray dynamic views of cervical

spine.

Complications:

The overall reported complications in this study
arelisted in Table (4).

* In group (A) eight patients developed complica-
tions as follows: Three patients developed tran-
sient dysphagia for few days. Two patients with
persistent neck pain for more than 3-months but
they improved with physiotherapy. There was
one patient with transient hoarseness of voice
resolved after 10-days. One patient had one-
month postoperative a anteriorly migrated graft
that led to surgery for removal of the migrated
graft and was replaced by cage. One patient
complicated 2-days postoperative by superficial
wound infection that was treated by antibiotic
therapy.

* In group (B) six patients developed complications
as follows: Two patients devel oped transient
dysphagiafor few days. There was one patient
with transient hoarseness of voice resolved after
one-week. Three patients with persistent neck
pain for 2-months but they improved and no graft
related complication.

* However, there was no operative mortality, or
postoperative mal-function related to the decom-
pressed neural tissue aso there were no cases of
hematoma, nerve, tracheal, vascular, spinal cord,
dural or esophageal injuriesin both group.

* The mean hospitalization time of both groups 3-
days (range 1-5 days).

Table (4): Incidence of complicationsin both groups.

Group A Group B
Complications

No % No %
Transient dysphagia 3 15 2 10
Transient hoarseness 1 5 1 5
Persistent neck pain 2 10 3 15
Infection 1 0 0
Migration 1 0 0
Re-surgery 1 0 0
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Discussion

The approaches for surgical treatment of cervi-
cal degenerative disorders are basically two: An-
terior and posterior. Each technique hasits advan-
tages and drawbacks. The controversy which of
the two approaches is better cannot be generalized
but must always be related to the target pathology.
It isimportant to recognize whether the compress-
ing structure is anterior or posterior to the neural
structures. The pathology should be treated where
itis. Thus, an anterior neural compression is better
removed from an anterior approach and a posterior
compression from a posterior approach [6].

Some patients are candidates for either type of
procedure, and some are best treated by one ap-
proach and not the other. The surgeon's choice will
primarily depend on (@) The pathoanatomy of the
individual patient; (b) The relative success of the
chosen approach for achieving the goals of surgery,
given the specific pathoanatomy; (c) Therelative
risk for complications (short and long term) ac-
companying each approach; (d) The patient's symp-
toms; and (e) The surgeon's experience. These
factors relate to guidelines used to assist the surgeon
in choosing the best surgical treatment option for
his patient [7].

Anterior cervical discectomy and fusion con-
sidered the most applicable technique for managing
most symptomatic central/paracentral cervical spine
degenerative pathological changes. It has a high
fusion rates and clinical success with little morbid-
ity. Patients benefit from short duration of hospi-
talization, less complications, and rapid return to
normal activities [4].

The undesirable effects of ACDF include loss
of motion at the treated level and leading to increase
stresses at adjacent levels, which lead to accelerated
symptomatic degeneration.

Demography:

In our study, in both groups males to females
were 27 to 13 with an average age 58 years. Male
predominance was also found in Lali S. [8] male
to female were 7/4 with an average age 43.7 years.
Alsoin Umberto A. et a. [9) maleto female 26/19
with an average age 47 years. Only in Domagoj
C. et al. [10) maleto female was 16/17.

Symptoms and signs:

In our study in both groups the average duration
of symptoms was 15 months (range, 6 to 24 months)
for patient with disc herniation.
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In Rudolf Bertagnoli [11] the average duration
of symptoms was 12.5 months (range 2.5 to 23
months) for patients with disc herniation and in
Bengt et a. [12] it was 18 months (range 8 to 28
months).

In our study, in group (A) the most common
symptoms was neck pain (100%), brachialgia
(75%), numbness (55%), motor weakness (40%)
and sphenteric trouble (10%). In group (B) the
most common symptoms was neck pain (100%),
brachialgia (90%), numbness (40%), motor weak-
ness (35%) and sphenteric trouble (5%).

In Umberto A, et al. [9] neck pain was also the
most common symptoms occurring in 80% of his
patients, brachialiga 60% and weakness in 40% of
patients out of 120 patients of their study.

In our study, in group (A) the most common
signs was Hyporeflexia (75%), sensory affection
(50%), motor weakness (40%), hyperreflexia
(25%), spasticity (25%), pathological reflexes
(10%) and ankle clonus (10%). In group (B) the
most common signs was hyporeflexia (70%), sen-
sory affection (60%), motor weakness (35%),
hyperreflexia (20%), spasticity (20%), pathol ogical
reflexes (10) and ankle clonus (10%).

In the study by Adamson [13], in which common
signs were hyporeflexiain (87%), lower l[imb
spasticty in 50%, then gait disturbances in 45%.
Sensory level was present in 40% and posterior
column troubles in 30% of cases out of 100 patients
of hisstudy.

Prolapsed disc levels:

C5-6 represent the most common operated
levelsin group A (50%) and group B (60%).

This aso coincides with the series of Chang et
al. [14] were 28 cases had C5-6 (51%) affection
and 17 (31%) cases had C6-7 affection.

Surgical technique:

In our study, in both groups we approached the
cervical spine from the right side. The majority of
surgeons prefer the right sided approach which is
usually more comfortable for right-handed surgeon
inspite that the risk of recurrent laryngeal nerve
injury may be greater [15] . Some authors recom-
mended approaching cervical spine through the
left side for the sake of safety of the recurrent
laryngeal nerve [16].

In our study, in group (A) drilling via disc space
to the vertebral body above and the vertebral body
below creating aball and socket like joint between

bone cement and both vertebrae. In agreement with
Hazem Mostafaet al. [17] drilling through the
adjacent vertebrae was performed viathe disc
space aiming to create a ball and socket-like joints
between the bone cement grafts with the rostral
and caudal vertebrae without fusion.

In our study, in group (B) the cages werefilled
with bone particles (artificial or obtained from
adjacent vertebral bodies) to obtain rapid fusion
and to achieve secondary stability to prevent ky-
photic changes in the segment in agreement with
Bengt et al. [12] reported in their study the role of
anterior cervical discectomy and fusion (ACDF)
in restoring disc height and increasing the area of
the foramen.

Opening of Posterior Longitudinal Ligament (PLL):

In our study, in both groupsthe PLL was rou-
tinely opened especially with acute soft disc pro-
lapse to achieve adequate removal of extruded disc
fragment. Thiswas agreed by Hadley and Sonntag
[18] they mentioned that opening of the PLL should
be done to investigate the epidural space for ex-
truded disc fragment and to assure compl ete de-
compression of neural elements. On the other hand,
Yamamoto et al. [19] and Watter & Levinthal [20]
believe that routine resection of PLL produce
cervical instability and favors extradural hemor-
rhage and postoperative cervical and interscapular
pain.

Operative time and hospital stay:

In our study in both group have demonstrated
short hospital stay with shorter operative time.
Mean hospital stay after operation was 3 days
(range 1-5 days).

In Umberto Agrillo [9] demonstrated that ACDF
by cage can result in significantly shorter operative
time and hospital stay. The mean hospital stay after
operation was 1.51 days (range |-2 days).

Clinical outcome;

In our study, clinical improvement was assessed
according to Odom's criteria.

Immediate post-oper ative:

In group (A) clinical improvement post-
operative was achieved as follows: Excellent in
11 patients (55%), Good in four patients (20%),
Fair in three patients (15%) and Poor in two patients
(10%). Immediate post-operative. In group (B)
clinical improvement post-operative was achieved
asfollows: Excellent in 13 patients (65%), Good
in three patients (15%), Fair in three patients (15%)
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and Poor in one patient (5%). |mmediate post-
operative.

6-months post-oper ative:

In group (A) clinical improvement post-
operative was achieved as follows: Excellent in
15 patients (75%), Good in two patients (10%),
Fair in one patient (5%) and Poor in two patients
(10%). In group (B) clinical improvement postop-
erative was achieved as follows: Excellent in 16
patients (80%), Good in two patients (10%), Fair
in one patient (5%) and Poor in one patient (5%).

12 months post-oper ative:

In group (A) clinical improvement post-
operative was achieved as follows: Excellent in
16 patients (80%), Good in two patients (10%),
Fair in one patient (5%) and poor in one patient
(5%). In group (B) clinical improvement postop-
erative was achieved as follows: Excellent in 17
patients (85%), Good in one patient, Fair in one
patient (5%) and Poor in one patient (5%).

In our study patients of group (A) had Excellent/
good clinical outcomesin arate of (85%) to (90%)
within 6 to 12 months respectively. Nearly the same
asthe clinical outcomes that provided by different
authors who used the same surgical technique for
disc replacement by (PMMA) which were Excel-
lent/good in arate of (87.5%) to (95%) after 6
months and from (90%) to (98%) after 12-months
[21,22].

In our study patients of group (B) had Excellent/
good clinical outcomesin arate of (90%) within
6 and 12-months. Nearly the same as the clinical
outcomes that provided by different authors who
used the same surgical technique for disc replace-
ment by (Cage) which were excellent/good in a
rate of (53%) to (92%) after 6 months and from
(90%) to (95%) after 12 months [20,16,23] .

Fusion rate:

In our study, in group (A) non-fusion was no-
ticed after 6 and 12 monthsinterval in 16 patients
(80%) appearing in cervical X-ray and partial
fusion was noticed in 4 patients (20%). Nearly the
same as the fusion rate that provided by different
authors who used the same surgical technique for
disc replacement by PMMA which were partial
fusion in arate of 8% to 16% after six months and
from 20% to 30% at 12 months [21,24,25] .

In group (B) fusion was recorded after 6 months
in 17 patients (85%) along the whole area of the
disc space and fusion rate increased after 12-months
in 19 patients (95%) while partial fusion was
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noticed in one patient (5%). Nearly the same as
the clinical outcomes that provided by different
authors who used the same surgical technique for
disc replacement by (Cage) which were the solid
fusion in arate of 75% to 91% after 6 months and
from 95% to 100% after 12 months [9,26,27] .

Complications.

In our study, in group (A), eight patients devel-
oped complications as follows: Three patients
developed transient dysphagiafor few days, two
patients with persistent neck pain for more than
three months but they improved with physiotherapy.
There was one patient with transient hoarseness
resolved after ten days. One patient had one month
post-operative a anteriorly migrated graft that led
to further surgery to removal the migrated graft
and was replaced by cage. One patient complicated
two day postoperative by superficial wound infec-
tion treated by antibiotic therapy.

On comparing these complications to those
mentioned by El-Shafie [21] in his study of 24
patients had PMMA graft inter position following
ACD reported additionally, graft migration into
adjacent vertebral bodiesin 25% of patients at 12
months interval with no. related symptoms and no
other graft related complications.

In group (B), six patients devel oped complica-
tions as follows: Two patients developed transient
dysphagia for few days. There was one patient
with transient hoarseness of voice resolved after
one week. Three patients with persistent neck pain
for two months but they improved and no graft
related complication.

Similar complications that mentioned by Fred-
eric S, et a. [23] in their group of 60 patients treated
with cervical cage placement after ACD without
cage related complications just 9 patients (15%)
had transient hoarseness of voice and dysphagia
resolved in few weeks.

Motion segment:

In our study, there were motion in operative
segment in group (A) 16 patients (80%) and there
were no motion in operative segment in group (B)
in all patients. Van dent Bent et a. [24] there were
motion in operative segment in cases operated by
ACD non fusion by PMMA in 60% of patients.
Out of 30 patients of their study and there were
Nno motion in operative segment in cases operated
by ACDF by cagein al patients, out of 50 patients
of their study.

Umberto A, et al. [9 randomly assigned 45
patients requiring one cervical level between C3-
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4 and C7-T 1 for a soft-disc herniation, presenting
symptoms included radicul opathy, mild myelopath-
ic symptoms and neck pain. Anterior microsurgical
discectomy was performed with interbody cervical

cage insertion. Flexion extension radiographs ob-
tained 6 and 12 months after surgery revealed no
evidence of motion in any case.

In our study in group (A) to preserve on the
motion operative segment should be drill through
the adjacent vertebral surfaces of the disc space
thus creating a ball and socket-like joint between
the bone cement graft and both rostral and caudal
vertebrae.

Conclusion:

The following are the main conclusions that
can be derived from this work:

* Clinical outcome in both group isrelated to the
surgical decompression technique and preopera-
tive neurological status of the patients e.g. CSM,
CSR or both than to the use of either disc replace-
ment by fusion cage or non fusion by bone cement
(PMMA).

* Therisk of subsidence can be minimized by
avoiding aggressive removal of the bony end-
plate, using proper cage size and avoidance of
over distractions and forceful implantation of
the cage.

» Non-fusion technique of group (A) drilling
through the adjacent vertebrae was performed
viathe disc space aiming to create a ball and
socket-like joints between the bone cement graft
with therostral and caudal vertebrae. Non-fusion
after ACD plays an important role in preserving
the motion operative segment and also avoid
extrusion of the PMMA graft.

* The use of both PMMA and cervical cage are
safe, effective and simple techniques for disc
replacement after ACD having few rate of mor-
bidity and material related complications.

* The use of interbody fusion cage is preferred due
to their ability to function as load-sharing devices
and to adequately fix the spine and increase
segmental stiffness thus achieve acceptable fusion
rate and low complication when compared with
PMMA graft.

* There isasignificant relationship between patients
with age above 55 years and worse outcomes in
both groups.

*» There isasignificant relationship between patients
with cervical spondylotic myelopathy and more

worse outcomes than patients with cervical spond-
ylotic radiculopathy in both groups.

* There isasignificant relationship between patients
with preoperative stability and favourable out-
comes in both groups.
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