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Ithough ceramic fractures have been reported following

total hip arthroplasty'®, with an incidence ranging from

0.004% to 1.4%"”, no cases of ceramic fracture fol-
lowing cervical disc arthroplasty have been reported, to our
knowledge. We present the case of a patient with cervical ra-
diculopathy who underwent total disc replacement at C5-C6
and C6-C7, which was complicated by the development of
recurrent symptoms approximately one month after the index
procedure. At the time of the revision surgery, the ceramic
insert at the C6-C7 level was found to be fractured on its convex
cranial side. The implant used was a semiconstrained ceramic-
on-ceramic prosthesis (Discocerv Cervidisc Evolution; Sci-
ent’x, Guyancourt, France). Since the introduction of this
prosthesis in April 2006”, more than 2000 prostheses have
been implanted. The patient was informed that data con-
cerning the case would be submitted for publication, and he
gave his consent.

Case Report

fifty-five-year-old man presented with recurrent neck pain

with radiation to the right upper extremity as well as right
upper-extremity weakness and muscle atrophy. The pain was
rated as 8 on a visual analogue scale (VAS) ranging from 0 to 10.
The radiating pain was most prominent in the posterolateral
part of the arm and forearm and the dorsal part of the hand.
The patient had no pain in the thumb or fingers. The Neck
Disability Index (NDI) score® was 36%. Three months prior to
presentation at our facility, the patient had undergone cervical
disc arthroplasty at another institution with use of ceramic-on-
ceramic prostheses at C5-C6 and C6-C7 for cervical spondy-
lotic radiculopathy. This type of implant is a semiconstrained
prosthesis composed of two parts, which allow spherical mo-
tion in a ball-and-socket joint design. It includes a spherical

Fig. 1

Lateral cervical spine radiograph showing artificial discs at the C5-C6
and C6-C7 levels with no definite evidence of ceramic fracture, although,
in retrospect, the distance between the metal plates at the C6-C7

level appears slightly decreased compared with that at the C5-C6
level.
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Fig. 2
CT image with sagittal foraminal oblique reconstruction showing a right
uncoforaminal spur (arrowhead) at C6-C7.

convex head on the cranial insert and a spherical concave cup
on the caudal insert. These two inserts are made of ceramic
material: alumina for the cranial insert and zirconia for the
caudal insert’. Each insert is backed with a metal plate. Before
the initial operation, the patient had had similar symptoms; on
the VAS scale, the pain in both the neck and the upper ex-
tremities was rated as 7 of 10. Following the initial surgery, he
had had substantial improvement in symptoms. Approxi-
mately one month later, he began to develop recurrent symp-
toms. The onset of the recurrent pain was relatively gradual
rather than sudden. He denied having any notable history of
trauma, sports activity such as running, or a crunching or
cracking sensation or sound in the neck between the first op-
eration and the recurrence of symptoms. He also did not have a
squeaking sound or sensation in the neck.

On evaluation, the patient had muscle atrophy of the
posterolateral part of the right upper arm and the radial part of
the right forearm. He reported that the muscle atrophy had
been present for at least six months prior to the index proce-
dure and had not changed following the initial operation.
Motor strength in the right elbow extensor, wrist extensor, and
finger flexor muscles was 5—/5. Radiographs demonstrated
seemingly intact prostheses at C5-C6 and C6-C7 (Fig. 1). No
instability was observed on flexion-extension radiographs. A
magnetic resonance imaging (MRI) scan and a computed
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tomography (CT) scan (Fig. 2) demonstrated a large right
paracentral spur at C5-C6 and foraminal stenosis at C6-C7 on
the right, raising the question as to whether he should have
undergone cervical disc arthroplasty initially. Since he had had
no improvement in symptoms with nonoperative treatment,
the patient requested revision surgery. Given the persistent
spondylotic changes and inadequate decompression at both
levels as well as evidence of C6 and C7 radiculopathy, removal
of the cervical arthroplasty devices and anterior cervical fusion
from C5 to C7 was recommended.

Intraoperatively, the metal plates of the implants were
well fixed to the vertebral end plates; they were separated from
the end plates without difficulty by gently inserting a 5-mm-
wide osteotome between the metal plate and the end plate with
use of a mallet. There was no notable bone loss during implant
removal. After removal of the cranial metal plate from the Cé6-
C7 level, we noted that the ceramic ball in the cranial part of the
implant had been comminuted into approximately ten pieces
(Fig. 3), while the portion of the ceramic insert within the
cranial metal plate remained unfractured (Fig. 4). The frac-
tured fragments were surrounded by scar tissue around the
metal plates and thus did not cause direct compression on or
injury to the neurovascular tissues with their sharp edges.
There were numerous scratches in the anterior parts of both
the cranial and the caudal metal plate (Fig. 4). A complete
foraminotomy on the right side and an anterior cervical fusion
were performed (Fig. 5). At C5-C6, the implant was intact.

Fig. 3

Intraoperative photograph of the C6-C7 level, made after removal of the
cranial part of the artificial disc from the lower end plate of C6, demon-
strating four fractured fragments (arrows) of the ceramic ball lying on the
remaining caudal part of the implant. The other fragments have already
been removed.
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Fig. 4
Fig. 4 Photograph of the implant removed from the C6-C7 level. The part of the ceramic insert located within the cranial metal plate (black arrowhead)
remains intact, although the ceramic ball had been fractured off and is not seen in this photograph. The anterior parts of both the cranial and the caudal
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Fig. 5

metal plate are scratched (white arrowheads). These scratches were likely made by the sharp edges of the fractured ceramic fragments. Fig. 5 Lateral

cervical spine radiograph obtained six months following the revision operation, demonstrating anterior cervical fusion and plate fixation from C5 to C7.

After implant removal, resection of the paracentral spurs and
the anterior cervical fusion were performed from C5 to C7. The
pain was greatly alleviated immediately after the surgery, and at
the time of follow-up at six months after this revision both the
neck pain and the arm pain were rated as 1 of 10 on the VAS
scale.

Discussion
O ur patient denied experiencing trauma or participating in
sports activity that might have caused notable axial impact
loading. We believe that some degree of repetitive shear force is
likely to be applied on the ceramic ball of the artificial disc even
without trauma, since there is normal anteroposterior motion
coupled with flexion and extension. The fact that the part of the
ceramic insert within the cranial metal plate remained intact
while the convex-ball portion was fractured supports the hy-
pothesis that shear force was the cause of fracture. Had it been
axial impact loading, one might expect that both parts of the
cranial ceramic insert would have been fractured. Since this
semiconstrained implant permits only spherical motion and does
not allow anteroposterior motion, shear forces to the convex

portion of the ceramic implant could have been present, pre-
disposing the ceramic implant to fracture, especially since ce-
ramics are known to be brittle with shear forces'.

Surprisingly, fracture of the ceramic component was not
diagnosed prior to the second surgical procedure. Prior to that
surgery, we assumed that the disc height elevation along with
partial decompression achieved during the index operation
alleviated the patient’s symptoms transiently but that this effect
did not last long as the foraminal height decreased with slow
settling of the prosthesis into the end plates. Since a wide de-
compression is needed when disc arthroplasty is performed and
the decompression in our case appeared inadequate, the patient
could have had recurrence of symptoms even without de-
vice failure, as inadequate decompression is reported to be the
leading cause of arthroplasty failure’. Nevertheless, we believe
that ceramic fracture with consequent disc and foraminal
height reduction led to or contributed to the recurrence of the
symptoms. The effect of the fractured ceramic pieces also could
have contributed, although the pieces were surrounded by
scar tissue and did not appear to cause direct neural injury or
compression.
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An important consideration in ceramic fracture follow-
ing cervical disc arthroplasty is whether the implant fracture
can be diagnosed without surgical exploration. Since our pa-
tient did not have a history of abnormal impact loading, did not
feel a crunching, cracking, or squeaking sensation or sound,
and had no acute onset of symptoms, there were no clinical
reasons to suspect fracture of the prosthesis. Most alarmingly,
the imaging studies yielded no clues to suggest that the ceramic
component had fractured. Even in retrospect, with full
knowledge of the events, the ceramic fracture was not seen on
the imaging studies. Evaluation of the prosthesis on the CT scan
(Fig. 2) and MRI was limited by the metal artifact. Even though
the distance between the metal plates at C6-C7 on the lateral
radiograph may appear slightly decreased, the decrease is
minimal and was considered an indeterminate finding (Fig. 1),
possibly because the fragments were contained in the concavity
of the lower liner, preventing total collapse.

Although this report is limited by the lack of explant
analysis and histological evaluation, several lessons can be learned
from this case. First and foremost, spine surgeons need to be
aware that ceramic components can fracture following cervical
disc arthroplasty. These fractures can be difficult to diagnose since
patients may not have symptoms suggestive of a fracture and a
fracture may not be appreciated or visible on imaging studies. A
ceramic fracture should, therefore, be suspected when a patient
presents with unexplained neck pain and/or radiating pain after
cervical disc arthroplasty with a ceramic prosthesis. Finally, we
believe that when a fractured component is found intraoperatively,
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the prosthesis should be analyzed to determine the mode of failure
and histological analysis should be performed. ®

Note: The authors thank Yoon Ju Kwon and Seung Min You, the spine research coordinators at our
institution, for their contributions to the project.
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