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Objective : Although anterior cervical discectomy and fusion (ACDF) is the standard treatment for degenerative cervical disc disease, concerns
regarding adjacent level degeneration and loss of motion have suggested that arthroplasty may be a better alternative. We have compared
clinical and radiological results in patients with cervical disc herniations treated with arthroplasty and ACDF.

Methods : We evaluated 53 patients treated for cervical disc herniations with radiculopathy, 21 of whom underwent arthroplasty and 32 of
whom underwent ACDF. Clinical results included the Visual Analogue Scale (VAS) score for upper extremity radiculopathy, neck disability index
(NDI), duration of hospital stay and convalescence time. All patients were assessed radiologically by measuring cervical lordesis, segmental
lordosis and segmental range-of-movement {ROM) of operated and adjacent disc levels.

Results : Mean haspital stay (5.62 vs. 6.26 days, p<0.05} and interval between surgery and return to work {1.10 vs. 2.92 weeks, p<0.05) were
significantly shorter in the arthroplasty than in the fusion group. Mean NDI and extremity VAS score improved after 12 months in hoth groups.
Although it was not significant, segmental ROM of adjacent levels was higher in the fusion group than in the arthroplasty group. And, segmental
motion of operated levels in arthroplasty group maintained more than preoperative value at last follow up.

Cenclusion : Although clinical results were similar in the two groups, postoperative recovery was significantly shorter in the arthroplasty group.

Although it was nat significant, ROM of adjacent segments was less in the arthroplasty group. Motion of operated levels in arthroplasty group
was preserved at last follow up.
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INTRODUCTION

Anterior cervical discectomy and fusion (ACDF) is the
standard treatment for patients with cervical disc hernia-
tions. ACDE however, can result in accelerated degenera-
tion of adjacent segments; this problem encouraged the
development of cervical arthroplasty***®. Cervical artificial
discs are designed to maintain the motion of the interver-
tebral space, thus theoretically slowing the degeneration of
the adjacent disc space and allowing normal physiological
curvatures. Total intervertebral disc replacement was
designed to preserve motion, avoid limitations of fusion,
and allow patients to quickly return to routine activities.
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The primary goal of these procedures in the cervical spine
is to restore segmental motion after removing local path-
ology. A secondary goal is to preserve normal motion at
adjacent cervical levels, which may prevent later adjacent
level degeneration'”.

Disc replacement can also eliminate morbidities associ-
ated with bone graft harvest, as well as avoiding pseudarth-
rosis, anterior cervical plating-related complications, and
cervical immobhilization side-effects. The aim of this retro-
spective study was to compare the clinical and radiological
outcomes in patients receiving ACDF using Solis®-cages
(Stryker Spine, New]Jersey, U.S.A) and cervical arthroplasty
with Mobi-C® (LDR, Troyes, France).

MATERIALS AND METHODS

We retrospectively assessed outcomes in 53 patients (31
men, 22 women) with cervical soft disc herniation who
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presented with upper extremity radiculopathy, with or
without axial neck pain. Patients with multi-level disc disease,
evidence of cervical instability, severe degeneration as seen
by radiography, serious medical problems, and patients
undergoing revision surgery, were excluded.

The cervical fusion group consisted of 32 patients (20
men, 12 women), of mean age 47 years (range, 26 to 63
years), followed-up for a mean of 22 months. The arthro-
plasty group consisted of 21 padents (11 men, 10 women),
of mean age 45 years (range, 31 to 61 years), followed-up
for a mean of 20 months. Surgery at the C4-5, C5-6, and
C6-7 levels was performed in 1, 21, and 10 patients, resp-
ectively, in the fusion group, and in 2, 13, and 6 patients, res-
pectively, in the arthroplasty group (Table 1) .

All patients in the both groups underwent surgery emp-
loying the usual right-sided approach and discectomy was
performed as usual manner. Then, the appropriate size trial
was placed into the disc space to confirm the size, position
and height of the implant to be used. The consideration of
- the stability and prevention of overdistraction led us to cho-
ose the implant of optimal height that was also as wide as
possible. Iliac bone harvest which was useless in Mobi-C®

Table 1. Baseline demographic and clinical characteristics

was inserted into Solis®- cage®. Each implant of both groups
was then inserted into the prepared disc space, taking care
to ensure correct alignment and position under fluroscopic
guidance. After surgery, the patients in fusion group had to
keep external cervical orthosis for 2 months.

Clinical results were evaluated using the duration of
hospital stay, convalescence time, neck disability index (NDI)
and VAS scores of upper extremity radiculopathy. Cervical
overall lordosis, segmental lordosis and range-of-motion
(ROM) at the operative level, and adjacent segme-ntal
range-of-motion (ROM), were evaluated radiologically.
Cervical lordosis was measured as the angle formed by the
lines drawn parallel to the caudal endplate of C-2 and C-7.
Preoperative and postoperative segmental lordosis were
measured as the angle formed by the lines drawn parallel to
the each endplate forming disc space in the neutral posi-
tion. Segmental ROM was measured as the difference of
segmental lordosis between flexion and extension state in
dynamic views and adjacent segmental ROM was measured
with the same method. Groups were compared statistically
using the Mann-Whitney test and Repeated Measures
Analysis of Variance.

RESULTS

- Characteristcs - Arhroplasty group (N=21) Fusion group (N=32) 1 '+
Age range (mean}, years 31-61 {45) 26~63 (47) Clinical outcomes
Male : Female 1110 20:12 . . .
, Mean operation time was similar in
Operation level .
Ca-5 5 . the arthroplasty and fusion groups
C5-6 13 91 (167 vs. 153 min, p>0.05). Length of
C6-7 6 10 hospital stay (5.62 vs. 6.26 days,
£<0.05) and convalescence time (1.10
lasty and fusion groups vs. 2.93 weeks, p<0.05) were significa-

T Afhroplas ntly shorter in the arthroplasty than in
i * group (N=21) Qroupt = the fusion group. Patient satisfaction,
Operation time (minutes) 167 153 0.158 measured at last follow up, was similar
Length of hospital siay {days) 526 6.26 0.009 in the arthroplasty and fusion groups
Time 1o refum fo household work (weeks) 1.10 293 0.001 (6.85 vs. 6.80, PO-OS) (Table 2).
Patient’ s satistaction (1-10) 6.85 6.80 0.725 NDI of both groups decreased over
Neck Disability index INDI}, p=0.522 Neck Disability Index INDI), p=0.522
e Arihroplasty N=20 —@~ Fusion N=28 7 611 e ArHODICSY N=20 ~  Fusion N=28
2 229 o
20 23.43 j
15 10,05 3
10 )
5 10.46 836 : 215 19
0 | i 1 L J 0 1 i I i I
Pre op. 1.5 mon 3mon é mon 12 mon Pre op. 1.5 mon 3 mon 6 mon 12 mon

Fig. 1. A: Neck Disability Index in the arthroplasty and fusion groups (p>0.05). B : Visual analogue scale scores of radiculopathy in the arthroplasty

and fusion groups {p>0.05).
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Fig. 2. A: Cenvical lordosis in the arthroplasty and fusion groups. In the arthroplasty group, cervical lordosis increased immediately after surgery, later
decreasing to preoperative levels. Cervical lordosis in the fusion group decreased after surgery, but did not return fo preoperative levels. B : Segmental
lordosis in the arthroplasty and fusion groups. In the arthroplasty group, segmental lordosis increased after surgery, decreasing after 3 months and
returning to preoperative levels. In the fusion group, however, segmental lordosis increased immediately after surgery, later decreasing but not
returning to preoperative levels. C : Adjacent range-of-movement of the upper level in the arthroplasty and fusion groups. Following surgery, upper
ROM decreased in the arthroplasty group but increased in the fusion group (>0.05). D : Adjacent range-of-movement (ROM) of the lower level in the
arthroplasty and fusion groups. Following surgery, lower ROM increased in both groups, but the increase is greater in the fusion group (p>0.05). E :
Segmental range-of-movement (ROM) of the arthroplasty decreased immediately after surgery, later increasing more than preoperative levels.

12 months, from 22.9 to 10.05 in the arthroplasty group
and from 23.43 to 8.36 in the fusion group (Fig. 1A).
Upper extremity VAS scores of both groups also decreased
over 12 months, from 4.85 to 1.9 in the arthroplasty group
and from 6.11 to 2.0 in the fusion group. But, both of these
data were not significantly different (Fig. 1B). There was no
newly aggravated symptoms including neck pain in both
groups.

Radiological outcomes

Six months after surgery, cervical lordosis fell from 29.79
t0 28.59 in the arthroplasty group and from 24.27 to 17.69
in the fusion group. In the arthroplasty group, lordosis
increased during the immediate postoperative period and
then decreased to preoperative levels. In the fusion group,

however, lordosis decreased gradually, and could not return
to preoperative levels (Fig. 2A).

Segmental lordosis changed from 4.78 to 9.32 in the
arthroplasty group and fell from 3.93 to 2.82 in the fusion
group. Although segmental lordosis in the arthroplasty
group maintained more than preoperative levels, the lordosis
became a little more kyphotic than before surgery in the
fusion group (Fig. 2B).

Upper segmental ROM of the arthroplasty group decr-
eased postoperatively, from 14.42 to 12.58, whereas upper
segmental ROM of the fusion group increased, from 10.63
to 11.66 (p>0.05) (Fig. 2C).

Although lower segmental ROM increased postopera-
tively in both groups, the increase was higher in the fusion
group than in the arthroplasty group (from 10.21 to 11.26
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vs. from 11.34 to 11.64, p>0.05) (Fig. 2D).

Segmental ROM of operative level in arthroplasty group
increased postoperatively, although it slightly decreased
immediately after surgery, the last ROM was larger than
preoperative level (from 12.7 to 15.2) (Fig. 2E).

Complications

No complications related to the device such as settling
and migration were observed in arthroplasty group, but five
cage subsidences were noted in fusion group. There was no
heterotrophic ossification (HO) in arthroplasty group.

DISCUSSION

ACDF is currently the most common surgical approach
used to treat patients with debilitating cervical degenerative
disc disease.” Although ACDF often provides benefits at
the operative level, ACDF-associated adverse effects include
adjacent segmental disc disease and limited neck motion.
Loss of spinal motion after ACDF is related to additional
mechanical stress at adjacent levels, and this stress may
initiate or accelerate the degeneration of such levels**'".
Nevertheless, the concept of adjacent-segment degeneration
remains unproven and the true incidence is controversial
issue. However, several studies showed that fusion alters
spinal biomechanics”. Increased intradiscal pressure at
levels adjacent to intervertebral fusions has been seen in
biomechanical modeling of the cervical spine : about 73%
and 45% increase in intradiscal pressure at upper and lower
levels'”. Therefore, there are always the risks of adjacent
segment degeneration to be considered due to increase of
intradiscal pressure at adjacent levels”. In contrast,
arthroplasty of the cervical intervertebral disc, which can
maintain the motion by the artificial joint can theoretically
prevent degeneration of adjacent spaces.

For arthroplasty, our institute uses Mobi-C®, which is
relatively easy to manage, in a procedure similar to that of
ACDE Surgical insertion of Mobi-C® disc prosthesis is very
simple, safe, and reproducible, because the implant holder
casily allows the adjustment of position, axis and depth®.
Thus, the mean operation time was similar in the two
groups. We also found that clinical results, as determined
by NDI and upper extremity VAS score, were similar in the
two groups. Similar results have been reported previously, as
has a relationship among symptom improvement and
lesion decompression and stabilization®”. In that study, a
significant pain reduction in neck and arm was observed,
with no significant differences between both groups.
Postoperative recovery, as determined by length of stay in
hospital and convalescence time, was significantly better in

the arthroplasty group than in the fusion group. We obse-
rved no incidence of postoperative orthosis or iliac harvest
morbidity in the arthroplasty group, thus shortening posto-
perative recovery time'#'?.

We found that neither postoperative overall cervical
lordosis nor segmental lordosis recovered to preoperative
levels in the fusion group; rather, these data becamne more
kyphotic. Similarly, a previous study reported that, of 106
patients, 10 (9%) showed cage subsidence in cervical fusion
surgery'®. Unfortunately, some patients of fusion group, who
became more kyphotic, showed cage subsidences after
surgery in our study. Other authors have reported that
degeneration of adjacent levels was significantly associated
with loss of physiological cervical lordosis in a retrospective
study of 42 patients followed for a mean of 10 years after
undergoing anterior cervical discectomy and fusion for
symptomatic cervical lordosis™”. They also emphasized the
importance of the relation between postoperative sagittal
alignment and clinical outcomes. We must also consider our
procedure didn’t use anterior cervical plate. One study
reported ACDF with plate could reduce cage subsidence,
which might suggest high ratio of kyphosis of our data.
However, we thought plate related complications, such as
esophageal injury, pulled out screw might be severe problem
and clinical outcomes between ACDF with or without
anterior plate were not different in one study. Therefore,
above results explain the difference of overall and segmental
lordosis between two groups in our data were so high and
similar clinical outcomes.

One of the primary goals of cervical disc replacement is
to reproduce normal kinematics after implantation'”. Ano-
ther study showed the preservation of motion in Bryan®
(Medtronic, Tennessee, U.S.A) treated spinal segments'”.
Our results also showed segmental ROM preservation after
surgery.

We found that adjacent upper segmental ROM decreased
in the arthroplasty group, but increased in the fusion group.
Similarly, the increase in lower segmental ROM was greater
in the fusion group than in the arthroplasty group. Taken
together, these findings indicate that, compared with fusion,
arthroplasty has the advantage of preventing hypermobility
of adjacent segments. Similarly, other studies have shown
that motion of the treated level maintained at preoperative
levels in patients who underwent arthroplasty, indicating
that this form of surgery did not affect the motion of

adjacent levels™'*'>'®.

CONCLUSION

Clinical results, such as NDI and upper extremity VAS
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score, were similar in both groups that underwent arthro-
plasty or fusion. Postoperative recovery time was, however,
shorter in the arthroplasty group, which may be related to
absence of postoperative orthosis and iliac graft donor site
pain. Patients in the fusion group tended to become more
kyphotic than before surgery, which may be related to
postoperative graft subsidence in some cases. Although
statistically not significant, ROM of adjacent segments was
smaller in the arthroplasty than in the fusion group. And,
ROM of the operative level in the arthroplasty group was
preserved. However, our study has limitation of short follow
up and small number of patients. More cases and long-
term follow up are needed to make conclusion about the

efficacy of cervical arthroplasty.
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