Case Report

Focal hypermobility observed in cervical arthroplasty with Mobi-C
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Abstract: In recent decades cervical arthroplasty, or cervical disc replacement, has been steadily increasing

in popularity as a procedure for the treatment of degenerative pathologies of the cervical spine. This is based

on an evolving body of literature that documents superior outcomes in cervical disc replacement over fusion,

for both single and double level pathologies, in well selected patients. One of the more recent and popular

implants currently on the market is the Mobi-C cervical artificial disc (LDR Medical; Troyes, France). In this

paper we report on two cases where focal hypermobility was observed following total disc replacement using

the Mobi-C cervical artificial disc. This is followed by a discussion as to potential contributing factors to this

hypermobility in relation to both implant design, and operative technique, suggesting potential changes that

might prevent this in future patients.
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Introduction

Cervical disc disease describes several symptomatic
conditions resulting from intervertebral disc (IVD)
degeneration. These include herniation, intervertebral
foraminal stenosis and spondylosis, often causing
compressive neurological pathologies such as radiculopathy
and/or myelopathy (1,2). During recent years, there
has been an increased interest in Cervical Total Disc
Replacement (CTDR), due to a paradigm shift towards
motion sparing technology. CTDR aims to restore disc
height and preserve intervertebral motion following nerve
decompression. Since the first CTDR device there have
been several generations of design modification. One of the
more recent designs has been the Mobi-C cervical artificial
disc (LDR Medical; Troyes, France), seen in Figure 1.
This device contains two endplates with lateral teeth
for stability, and a mobile ultra-high molecular weight
polyethylene (UHMWPE) core which repositions in
response to movement of the superior plate. Early 6 months
retrospective data on 23 patients, showed preserved ROM,
and decreased VAS pain scores (3). Furthermore, Beaurain
et al. (4) reported decreased NDI scores and VAS pain scores
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for the arm and neck 24 months postoperatively. Recent
FDA Investigative Device Exemption studies have found
that for both one level and two level operations, CTDR
with the Mobi-C cervical artificial disc is a statistically
superior or non-inferior procedure compared to anterior
cervical discectomy and fusion (ACDF), in terms of key
clinical and radiographic outcomes (5,6). The current paper
reports on two cases of abnormal hypermobility observed in
patients receiving CTDR with the Mobi-C cervical artificial
disc. To our knowledge, such hypermobility has not been
previously reported in the literature, with this device.

Case presentation
Case 1

A 55-year-old female presented with neck and arm pain
and paraesthesia worsening over a 3-year time period.
Imaging revealed multilevel foraminal stenosis and disc/
osteophyte complex at C5/6 and C6/7. Decision and
consent was completed for a C5/6 ACDF and C6/7 CTDR
with the Mobi-C cervical artificial disc. A standard anterior
approach via retraction of the musculo-visceral column
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was achieved to expose the appropriate levels. A Caspar
distractor was used to distract the disc space at C6/7 and
C5/6. A discectomy was performed and the posterior
longitudinal ligament (PLL) was identified and resected,
with decompression of the C6 and C7 nerves. A 6.5 mm
Centinel (USA) Cage was implanted at C5/6 and a 5 mm
height by 15 mm x 19 mm Mobi-C implant was inserted
at C6/7. There were no intraoperative complications and
blood loss was minimal (<20 cc). The patient was required
to wear a soft collar and use anti-inflammatory medication
for two weeks postoperatively.

Figure 1 The Mobi-C device. The Mobi-C consists of two cobalt-
chromium-molybdenum alloy endplates, with lateral teeth for
stability, and an UHMWPE mobile core which repositions in

response to movement of the superior endplate.
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Intraoperative implant placement and vertebral alignment
was within surgical guidelines (Figure 2). Flexion/extension
radiographs taken at 3 months show focal hypermobility
with 12° of motion and marked anterolisthesis on flexion
(Figure 2). This had no negative influence on the clinical
outcome, with the patient having sustained relief of her
symptoms at the 18 months follow-up point.

Case 2

A 47-year-old female presented with bilateral C6
radiculopathy due to a disc/osteophyte complex. Attempts
at conservative management were tried for a year including
physical therapy, pain management therapy, non-steroidal
anti-inflammatory medications/cortisone injections. The
patient underwent a C5/6 CTDR with Mobi-C. A 5 mm
height by 17 mm x 15 mm LDR Mobi-C cervical artificial
disc was inserted at C5/6. There were no intraoperative
complications and blood loss was minimal (<10 cc). The
patient was required to wear a soft collar and use anti-
inflammatory medication for two weeks postoperatively.
Flexion/extension radiographs taken at 6 weeks
show extensive focal hypermobility on extension with
15.6° of motion (Figure 3). This excessive movement in
hyperextension and ‘fish-mouth’ deformity had no negative
influence on patient clinical outcomes, with the patient
reporting complete alleviation of preoperative pain and
continues to do well after 24 months postoperative.

Figure 2 Three-month extension (A) and flexion (B) radiographs compared to the intraoperative radiograph (centre). During flexion focal

hypermobility can be observed in the C6/7 Mobi-C device.
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Figure 3 Six-week flexion (A) and extension (B) radiographs compared to the intraoperative radiograph (centre). During flexion focal

hypermobility can be observed in the C5/6 Mobi-C device.

Discussion

There are few reported cases of hypermobility in the
literature. Case reports exist outlining cases of hypermobility
with the M6-C and PCM devices (7,8). To our knowledge,
this is the first reported instance of focal hypermobility
with the LDR Mobi-C cervical artificial disc. The design
of the Mobi-C cervical artificial disc relies upon a mobile
UHMWPE core that can reposition over an inferior
endplate in response to movement of the superior endplate.
What appears to be happening in these two case studies
is excessive core translation which corresponds to a large
range of motion between the two endplates of the device. In
Case 1 this appears to have coincided with minor posterior
migration of the inferior device endplate.

Potential causes for this hypermobility arises from
resection of the supporting ligaments during implantation.
Excessive hypermobility during flexion, as seen in Case 1,
could be a result of removal of the PLL, which is performed
during cervical discectomy to ensure complete canal and
exit foraminal decompression. Studies conducted by McAfee
et al. (9) and Yu et al. (10), have shown that the PLL
contributes towards the balance and stability of the cervical
spine, naturally resisting excessive flexion. As such, they
recommend that, where it does not interfere with nerve
decompression, the PLL should be preserved during cervical
spine surgery. This argument is counter-productive for
CTDR surgery. However, as the goal is to decompress the
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neurological elements, and PLL resection is accepted as an
important aspect of this surgery to confirm decompression.

The hypermobility during extension observed in Case 2
is caused by the resection of the anterior longitudinal
ligament (ALL) which covers the anterior surface of the
vertebral column, resisting excessive extension. Studies
of the lumbar spine have shown the anterior longitudinal
ligament is important in the biomechanics of the spine,
resisting hypermobility, anterior migration and excessive
facet joint loading following lumbar arthroplasty (11-13).
However, for the cervical spine, ALL removal is essential
to performing the discectomy as other structures such as
the vertebral artery and spinal cord prevent alternative
approaches. As such, perhaps it is valuable for surgeons to
consider and investigate potential artificial reconstruction of
the anterior longitudinal ligament with CTDR.

The key issue with such hypermobility is the fear that
it will cause increased stress loading on the facet joints,
accelerating their degeneration. This has been well known
as an addition cause of pain in both the neck and lower back
(14,15). As such hypermobility could result in such patients
returning with additional pathologies in the future, an
undesirable long-term outcome for a surgical procedure.

Conclusions

Cervical arthroplasty, as a technique, has advanced tremendously
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since its first use. While improvements have been made
with each generation, as seen in this case study there are
still complications which arise. Here we have reported
two cases of focal hypermobility following CTDR with
the LDR device, the Mobi-C cervical artificial disc. While
both patients remained asymptomatic during follow-
up, the potential for accelerated facet joint degeneration
remains a concern. Potential preventative measures include
preservation of the PLL and replacement of the ALL with

an artificial substitute.
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