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Anterior cervical discectomy and fusion with Scarlet AC-T cervical secured
cage. Safety evaluation and 6 months radiological follow up
Patrick Fransen
From IM2S – Clinique Médico-chirurgicale orthopédique de Monaco, Monaco

Fusion rates in ACDF procedures with classical cages
are higher if supplemented with a plate. However,
the use of plates has been associated with increased
morbidity and dysphagia. As an alternative, we
studied the ACDF approach using, a secured titanium
cage with integrated fixation screws, which allows for
“Zero Profile” segmental stabilization.
We performed a retrospective analysis of prospectively
collected data on a group of 32 patients which had
been subjected to ACDF using the Scarlet AC-T
(*) secured titanium cage. The studied population
comprised 13 males (40.6%) and 19 females (59.4%),
aged between 36 and 76 years, (mean 56.5 y) and
operated between October 1st 2014 and June 1st
2016. A total of 39 cages were implanted (25 in
one-level surgery and 14 in two-levels). The most
frequently operated levels were C5C6 (22), C6C7
(13), C4C5 (2) and C3C4 (2).
All the operated patients initially presented with
neck and arm pain. 17 had signs of myelopathy. The
predominant diagnosed etiologies were: soft disc
herniation (9 patients), disco-osteophytic compression
(22) and pseudarthrosis (1).
The patients were evaluated for immediate postoperative complications. After 6 months, screw
loosening, device subsidence/migration and fusion
were assessed by ROM measurement on dynamic
lateral Xrays.
We observed 2 cases of minimal subsidence, 2 mild
transient dysphagias, 1 superficial infection, no screw
loosening, and no migration. Bridging bone around the
cage was observed in 27 levels (69.2 %). 30 levels (77,0
%) showed signs of solid fusion, 7 leve1s (4.9 %) signs
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of incomplete or ongoing fusion, and 2 levels (5.1 %)
radiological signs of failed fusion.
ACDF with the Scarlet AC-T cervical secured
cage is safe. No implant failure or implant related
complication could be observed. Solid or ongoing
fusion was observed in 94,9 % of the operated levels
after 6 months.
(*)Produced by Spineart SA, Switzerland
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INTRODUCTION
Anterior cervical discectomy and fusion (ACDF)
has been performed successfully using various
techniques. The most common one relies on the use
of a cage and plate system, which guaranties a high
fusion proportion. However, the use of a plate may
lead to specific, technique-related complications:
nerve root irritation by oblique plating, screw
malpositioning, plate loosening or breakage. A
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Fig. 1. — We used an anatomic zero-profile titanium cage
secured by integrated screws with an incorporated locking
system (Scarlet AC-T® Spineart, Switzerland)

frequency of 10.7% of such complications has been
reported by Ning et al. (9), although rarely requiring
reoperations. Recently more attention has been
focused on dysphagia, a significant discomfort that
may be more significant when anterior plating is
performed (1,3,10,14).
Over the time and to prevent these complications,
unsecured stand-alone cage systems have first
been used. Although titanium and poly-ethyl-etherketone (PEEK) cages behave in similar fashion
when augmented with an anterior plate system (15),
there seem to be slight differences when used as
stand-alone implants.
PEEK cages have a reputation of poor bony
integration. Indeed, in their study with stand-alone
unsecured PEEK or Carbon fiber cages, Yoo et al.
(22) observed a mere 74.1% rate of fusion and a 31%
rate of subsidence, with no difference between the
two materials. This confirmed previous results by
Cabraia et al. (2), who compared PEEK and titanium
cages, finding a better fusion rate with titanium. On
the other hand, titanium stand-alone cages, despite
their possible advantage of better bony integration
(8) but may show an increased rate of subsidence
and subsequent kyphotic malalignment (up to

19%), particularly if the cage is inserted under high
distraction (2,6,19,20).
Recently, Yin et al. (21) reported that “Zero
Profile”cervical cages had results similar to
those of cage and plate systems, both in terms of
intraoperative time and intraoperative blood loss,
but scored better for dysphagia. Hofstetter et al.
(3) found that, when compared to “Zero Profile”
implants, the use of a plate leads to an increased
swelling of the prevertebral space. In addition,
“Zero Profile” implants may lead to a reduced
occurrence of plate-induced ossification, which has
been observed when the distance between the plate
and the adjacent disc is less than 5mm (11,12).
The present study is a first report on a series of
patients subjected to ACDF with a “Zero Profile”,
full titanium, secured cage, which could have
better bone integration than PEEK cages, avoid
the subsidence seen with stand-alone titanium
cages, and allow simple surgery with minimal
postoperative dysphagia.
MATERIAL AND METHODS
Study population: We performed a retrospective
analysis of prospectively collected data on a group
of 32 patients which had been subjected to ACDF
using the Scarlet AC-T secured titanium cage. The
studied population comprised 13 males (40.6%)
and 19 females (59.4%), aged between 36 and 76
years, (mean 56.5 y).
Time span covered: All members of the study
group were operated between October 1st 2014 and
June 1st 2016.
Number of operated levels and implanted cages:
25 patients had one-level surgery, 7 patients had
two-level surgery.
39 cages were implanted, the most frequently
operated levels being C5C6 (22 cages), C6C7 (13
cages), C4C5 (2 cages) and C3C4 (2 cages).
Surgery: All patients were operated in the
supine position, under general anaesthesia and
with preoperative fluoroscopic control. A Caspar
retractor was used systematically. The compressive
osteophytes and disc material were completely
resected under the microscope and the posterior
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longitudinal ligament was opened until the anterior
aspect of the dura could be seen, allowing complete
decompression of the neurological structures and
exploration of both neuroforamina. The Scarlet AC-T
cage, which is prefilled with a bone substitute (**)
was then positioned in the intersomatic space and
secured to the vertebrae adjacent to the operated level,
using the two oblique screws featured by each cage.
(**)“B-Gel” (Spineart, Switzerland)

Pre-op symptoms and aetiologies: All
32 patients presented with neck and arm pain.
Amongst theses patients, 17 presented with clinical
and/or radiological signs of myelopathy. Nine
patients presented with predominant compression
by soft disc herniation, whereas in 22 patients,
the compression was more disco-osteophytic. One
patient presented with pseudarthrosis on an existing
stand-alone PEEK cage.
Study endpoints: The primary endpoint of the
study was the short term safety of the Scarlet
AC-T cervical cage, with attention to immediate
post-operative complications, subsidence, screw
loosening, and anterior or posterior migration.
The secondary endpoint was the evaluation of
postoperative fusion by assessment of the range of
motion on flexion-extension lateral cervical spine
Xrays at the operated level after 6 months FU.

RESULTS
Short term safety:
Immediate postoperative AP and Lateral cervical
spine Xrays were available for all patients.
Immediate postoperative complications:
Two patients presented with mild transient
dysphagia, one of them with hoarseness.
There was one case of superficial wound
infection, treated conservatively.
In one patient, the upper screw could not be
implanted due to the extreme obesity of the patient.
Medium term (6 months PO) safety:
Postoperative radiological evaluation after 6
months was available for 25 patients (78.1%) and
29 levels (74.3%).
We observed the following complications:
Two cases of minimal subsidence
No screw loosening.
No anterior or posterior migration of the cage.
Bridging bone around the cages at 6 months PO:
This was observed in 27 of the 29 evaluated
levels (93.1%).
Assessment of fusion at 6 months PO by ROM
measurement:
22 patients (or 68,7% of the initial total) had
usable dynamic X rays.

Fig. 2. (a, b, c) — Lateral cervical spine X-ray in neutral (a), flexion (b) and extension (c) posture, showing stable fusion 6 months
after surgery
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Flexion /extension instability was assessed
comparing the interspinous process distance
between the flexion and the extension lateral
cervical spine Xray:
a difference of less than 2mm was
considered equivalent to solid fusion.
a difference of between 2 and 6mm was
considered as incomplete or ongoing fusion.
a difference of more than 6 mm failed
fusion (Figure 2 a,b,c).
Of these 22 patients with usable images:
17 patients (77.3%) showed signs of solid
fusion,
4 patients (18.2%) showed signs of
incomplete or ongoing fusion, and
1 patient (4,5%) presented with radiological
signs of failed fusion.

therefore to be the only way to take advantage of
the fusion induction qualities of titanium.
Stein et al. (17) showed in a cadaver study
that integrating a screw fixation system in the
cage conferred to it a biomechanical stability
comparable to that of a cage-plate system. This was
later clinically confirmed, as secured “Zero-profile”
implants were shown to allow for improvement and
preservation of cervical lordosis and disc height (7,5).
Our results support the theory that using titanium,
secured, zero-profile cages for ACDF could provide
the benefits of titanium-induced osteointegration,
without the subsidence or kyphotic changes seen
with unsecured stand-alone cages, without any
donor site morbidity, and could avoid mechanically
induced dysphagia. Prospective randomised trials
are necessary for confirmation.

DISCUSSION

CONCLUSION

The new trend towards “Zero-profile” cages in
cervical surgery is supported by several studies
reporting good results, with a 92.6% to 99% fusion
rate and no hardware failure (1,3,5,10,13). Usually,
the dysphagia rate was reported as low as 1.8 to
6 % (1,3,13,14,18) but Njoku et al. (10), with a study
focused on a thorough assessment of dysphagia
reported a probably more realistic 12.2% rate of
dysphagia, although not necessarily debilitating.
Shin et al. (16) compared zero-profile secured
cages, stand-alone cages and graft plate systems
in their study, showing that not only was there less
dysphagia without plate, but also that secured cages
presented with less postoperative kyphotic changes
than stand-alone cages.
For these reasons, the choice of a low profile
implant seems reasonable, leaving us with the
question about how to avoid the subsidence observed
with unsecured titanium stand-alone cages, and the
poor osteo-integration observed with unsecured
PEEK stand-alone cages.
Kotsias et al. (4) recently published that partially
coating a PEEK cage with titanium does not confer
to the cage the fusion induction qualities of titanium,
as these hybrid cages behaved the same way as
plain PEEK cages, showing only limited osteointegration. Opting for a full-titanium cage seems

Anterior cervical discectomy and fusion with
the Scarlet AC-T cervical secured cage is a safe
procedure. No implant failure or implant related
complication could be observed. Solid or ongoing
fusion was observed in 95,5 % of the operated
levels after 6 months.
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