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Abstract

Degenerative disc disease is one of the main causes of cervical radiculopathy and myelopathy. It has been treated traditionally with
anterior cervical discectomy and fusion (ACDF) [1]. However, this procedure was not immune from different types of complications,
one of the most frequent is adjacent segment disease (ASD). As a result, new techniques such as total disc replacement (TDR) have

emerged as an alternative to preserve motion and decrease the risk of ASD [2].
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Introduction

Despite showing good results in the short to long term, it has
a number of complications that can occur related to the type of
device used [1,2]. Some of them are related to the materials and
biomechanics of the different types of devices the available. The
purpose of this case report is to demonstrate that not all uncon-
strained devices are suitable for all patients. Therefore, there are
different factors that must be considered in order to avoid failure
[1,2,4].

Clinical Case

Our patient is a forty-year-old male, who works as a fabricator
and has a smoking history. He presented to the clinic with neck
pain radiated to the right hand at the level of thumb with pins and

needles. At the time, his physical examination presented with de-
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creased right C6 power. Imaging diagnostic studies such as, Mag-
netic resonance imaging (MRI) showed right lateral recess steno- Figure 1: AP Lateral Cervical Spine (6/3/18) - Pre - op.
sis at the level of C4/5, C5/6 (Figure 3,4).
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six months post - op, TDR was fully integrated on X-ray (Figure

6, 7), but the patient complained about some right arm pain after
work. Later, at nine months post - op the patient was discharged

with improved function and no symptoms.

Figure 4: MRI Cervical Spine (6/3/18) Pre - op.

As initial course of treatment, he underwent epidural injection
without relief of symptoms. Hence, surgical treatment was per-
formed with Cervical TDR at C5/6 with Mobi-C (Zimvie) device in
March 2018 (Figure 5). At four weeks post op review, the patient
had relief of his symptoms and had returned to work earlier than

advised, raising concerns about device integration were made. At Figure 7: Three months Post - op Dynamic Cervical Spine
X -ray (20/6/18).
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Five years post - op, the patient complained of neck pain and
right arm pain, a cervical X-ray was done showing hyperextension
of the construct and 6 mm anterior translation of the inferior end-
plate (Figure 8), leading to revision surgery with Simplify (Nuva-
sive) device. Significant metallosis was found intraoperatively as
well as breakage of the device (Figure 9 - 13) (video 1). In the im-
mediate post - op period, the patient experienced relief of symp-
toms, along with restoration of radiological alignment on x - ray
(Figure 14, 15).

Figure 10: Intraoperative findings (loosening, breakage of

implant and metallosis surrounding the endplates.).

Figure 8: Five years Post - op cervical spine X - ray (19/1/23).

Figure 9: Intraoperative findings (loosening, breakage of

implant and metallosis).

Figure 12: Intraoperative findings (metallosis surrounding

the endplates.).
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Wear in endplate device

Figure 13: Intraoperative findings (Wear at device polyethylene
and endplate.).

Figure 15: Comparison cervical spine X - ray (17/2/23).
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Degenerative disc disease is one of the main causes of cervical
radiculopathy and myelopathy. It has been treated traditionally
with anterior cervical discectomy and fusion (ACDF) [1]. However,
this procedure was not immune from different types of complica-
tions, one of the most frequent is adjacent segment disease (ASD).
As a result, new techniques such as total disc replacement (TDR)
have emerged as an alternative to preserve motion and decrease
the risk of ASD [2]. Despite showing good results in the short to
long term, it has a number of complications that can occur related
to the type of device used [1,2]. Some of them are related to the
materials and biomechanics of the devices available [4]. Every de-
vice has design limitation and it is critical to select the correct pa-
tient to achieve the best result. The purpose of this case report is
to demonstrate that not all unconstrained devices are suitable for
all patients. There are different factors that must be considered in

order to avoid failure [1,2,4].

Disc herniation and degenerative disc disease (DDD) has been
surgically treated with ACDF as the gold standard for many years.
Nevertheless, evidence suggests that up to 25% of patients have a
recurrence of symptoms in a time lapse of ten years after surgery
[1,12]. As a result, an alternate technique, such as cervical disc re-
placement was introduced in 1960 [12]. Its main goals are to pre-
serve motion at the affected disc level and avoid degeneration of

the adjacent segments of the cervical spine [1,4,12].

Every device has its own risks. The first generations of cervical
TDR were derived on the concept of hip and knee implants based
on ball on socket concept. Outcomes were similar and even supe-
rior to ACDF [2,4,11,12]. However, their design is highly simplified
in regard to the anatomy creating instability in all the environ-
ment such as ligaments, muscles, uncovertebral joints and facet
joints [11]. Also, devices such as Bryan Disc (Medtronic) or ProDisc
(DePuy Synthes Johnson and Johnson) involved damage to the ver-
tebral endplates thus, increasing the risk of heterotopic ossifica-
tion (HO). This insults into the endplates were due to its design, in
which a keel was driven into the endplate before insertion of the
device [6,12].

The new generation of implant devices has been improved in
many different aspects that are blunt shaped, allowing a smoother
implantation of the device to take place and preservation of the
endplates [6]. With these new modifications, devices are almost

perfect in recreating the physiological movements of the segment

[6].
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An important aspect of the devices relies on their bearing de-
sign in which there are mainly three different types. A constrained
device, which possess a stop device within the normal range of
motion [2,4]. It allows for greater stability on the facet joint thus,
decreasing the shear forces that affect the facet joints [4]. Never-
theless, it requires an excellent surgical technique in order to rec-
reate the natural axis of rotation. On the other hand, the spectrum
of unconstrained devices does not have a physical stop in their de-
sign, making them more mobile to the expense of stability [2,4,12].
As a result, the shear forces on the facet joint are higher. Last, the
semi-constrained devices that possess a physical stop outside the

physiological range of motion [4].

Nowadays, more than fifteen different devices are available in
the market. Thus, every surgeon faces a very difficult decision re-
garding which implant is the most adequate one for every single

patient.

Discussion

There are many factors that must be taken into consideration
when assessing the success of TDR. The prothesis design can in-
fluence different anatomic components that conjointly resist shear
forces and loads [13]. The implanted segment could undergo great-
er shear forces depending on the sagittal alignment of the cervical

spine and the orientation of the affected segment [7,13].

Another important factor is in the ball - and - socket articula-
tion two component prothesis model, bears more resistance and
shear forces that take place in the motion segment [13]. However,
devices that possess independent translational degree of freedom
(DOF) such as the one provided by a 3-component disc prothesis
and 2 - component with a mobile core, have no inherent resistance
and it will allow the core to move until its own built -in resistance
stops it or until the facet joints act as stop on the implanted seg-
ment [13,14].

Also, it is important to note that when a mismatch between
the lateral bending and axial rotation axes of the native segment
and the prothesis one would cause an abnormal contact ad load-
ing in the facets [14]. This is also seen on the uncinate process due
to abnormal coupling therefore, leading to segmental instability
[4,13,14].

Several studies have shown that unconstrained multipiece de-
vices such as Mobi - C rely on axial loading and limited range of
motion of the disc segment in order to preserve integrity [12-14].
However, it is likely that these types of unconstrained implants are

at greater risk of migration when distraction is combined with flex
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extension. It might be attributed to a combination of COR trans-
lation of the mobile core in the Mobi - C device leading to either
complete or partial extrusion [14]. In addition, hyperextension
could also increase the risk of anterior translation, leading to loos-
ening of the articulation between pieces. As a result, people subject
to strenuous activities that involve excessive extension with head
mounted gear or an unexpected whiplash injury are at greater risk
of developing migration of the device [6,8,13,14]. Avoid itin hyper-

mobile cervical spine.

Another important aspect to consider in cervical TDR is sagit-
tal alignment. Although many studies have shown no significant
change in lordosis, it is documented that a mean 4.72 decrease in
lordosis is seen in patients who undergo single level disc replace-
ment [10]. Also, it is important to note that overall sagittal align-
ment was preserved in 86% of cases in final follow up [10,14].
Kulkarni et al. described in his paper evaluating effects of Synergy
(Synergy spine solutions Inc) artificial discs in lordosis, where

changes resulted in 12 - 32 in extension and 12 in flexion [10].

Other studies support the fact that sagittal alignment param-
eters such as cervical lordosis were significantly improved except
for the SVA [14]. Also, kyphotic segmental alignment was found in
patients that developed ASD [14].

Reports have been made that highly active patients after TDR
return to unrestricted full activities in 10 weeks post - op. Although
trauma is a key factor in causing early failure of the device [15,16].
TDR migration is a rare event making information limited to case
reports. The majority of cases are due to trauma [15,16]. However,
in the absence of trauma migration of the device is related to wear
of the components of the device that occurs many years later [15].
Itis also important to take into consideration the integration of the
device with the bone - endplate interface, as it occurs in the sub-

acute phase post - op [15].

Conclusion

Motion preservation devices are a new tool in the treatment of
degenerative disc disease however, choosing the right implant for
every patient is the most important challenge every surgeon must
face. In order to achieve success and avoid complications as much
as possible, it is paramount to consider some key aspects such as
sagittal alignment, stability of the cervical spine and the character-
istics of the intended device [10,13,14]; so that, unconstrained 3
- piece devices have a higher risk of migrating in patients that per-
form high grade activities or involve head mounted gear in every
patient before surgery [10-14]. Therefore, keeping these in mind,

the correct device can be adequately chosen.
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