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Abstract BACKGROUND CONTEXT: No profile, integrated interbody cages are designed to act as im-
plants for cervical spine fusion, which obviates the need for additional internal fixation, combining
the functionality of an interbody device and the stabilizing benefits of an anterior cervical plate.
Biomechanical data are needed to determine if integrated interbody constructs afford similar stabil-
ity to anterior plating in single-level cervical spine fusion constructs.
PURPOSE: The purpose of this study was to biomechanically quantify the acute stabilizing effect
conferred by a single low-profile device design with three integrated screws (‘‘anchored cage’’), and
compare the range of motion reductions to those conferred by a standard four-hole rigid anterior
plate following instrumentation at the C5–C6 level. We hypothesized that the anchored cage would
confer comparable postoperative segmental rigidity to the cage and anterior plate construct.
STUDY DESIGN: Biomechanical laboratory study of human cadaveric spines.
METHODS: Seven human cadaveric cervical spines (C3–C7) were biomechanically evaluated us-
ing a nondestructive, nonconstraining, pure-moment loading protocol with loads applied in flexion,
extension, lateral bending (rightþleft), and axial rotation (leftþright) for the intact and instru-
mented conditions. Range of motion (ROM) at the instrumented level was the primary biomechan-
ical outcome. Spines were loaded quasi-statically up to 1.5 N-m in 0.5 N-m increments and ROM at
the C5–C6 index level was recorded. Each specimen was tested in the following conditions:
1. Intact
2. Discectomyþanchored cage (STA)
3. Anchored cage (screws removed)þanterior locking plate (ALP)
4. Anchored cage only, without screws or plates (CO)

RESULTS: ROM at the C5–C6 level was not statistically different in any motion plane between
the STA and ALP treatment conditions (pO.407). STA demonstrated significant reductions in flex-
ion/extension, lateral bending, and axial rotation ROM when compared with the CO condition
(p!.022).
CONCLUSIONS: In this in vitro biomechanical study, the anchored cage with three integrated
screws afforded biomechanical stability comparable to that of the standard interbody cageþanterior
plate cervical spine fusion approach. Due to its low profile design, this anchored cage device may
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avoid morbidities associated with standard anterior plating, such as dysphagia. � 2014 Elsevier
Inc. All rights reserved.
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Introduction

Anterior cervical discectomy and fusion (ACDF) has
been the standard surgical treatment for degenerative condi-
tions of the cervical spine, including degenerative disc
disease, cervical spondylotic myelopathy, and cervical disc
prolapse [1]. Since the description of the anterior approach
for cervical discectomy and fusion by Robinson and Smith
in 1955, anterior cervical procedures have become quite
common with generally good clinical results [2]. Although
motion-preserving disc arthroplasty procedures have been
recently described, ACDF remains the standard surgical
treatment, particularly for more elderly patients or those
with a contraindication to disc prosthesis [3].

Studies have shown that the addition of an anterior plate
with screws to an interbody cage/spacer provides enhanced
stability and increased fusion rates [4,5]. Although success-
ful in achieving fusion, anterior plating is not without
complications. Dysphagia is the most common postopera-
tive complication, and although its mechanism is poorly
understood, it has been linked to the anterior prominence
associated with plate and screw constructs, the adhesions
that form in response to the plate [2,6,7], and retraction
of the pharynx/esophagus during the anterior approach
and instrumentation of the cervical spine [8,9]. Although
the profile of current anterior plates is smaller than prior
designs, 2% to 60% of patients complain of dysphagia
in the early postoperative period [7,10]. Although in many
patients these symptoms eventually disappear, not all
become asymptomatic subsequent to ACDF, as the inci-
dence of chronic dysphagia has been reported to range from
3% to 21% [6,11–13]. In addition to prolonged surgical
time, other potential risks associated with anterior plating
include screw pullout, subsequent cage migration, and a po-
tentially higher rate of adjacent-level degeneration [14–18],
manifested as adjacent-level ossification due to placement
of the anterior plate near the adjacent level disc.

The STALIFC (Centinel Spine, West Chester, PA, USA),
from this point on referred to as the ‘‘anchored cage,’’ is
a radiolucent cervical integrated interbody fusion device
constructed of polyether-ether-ketone (PEEK) with three
integrated cancellous screws designed to provide lag com-
pression between the adjacent vertebral bodies and confer
anterior column fixation, bridging the index levels. The
design avoids the need for any additional internal fixation
devices and theoretically circumvents the aforementioned
morbidities associated with anterior plating while providing
the segmental rigidity necessary for cervical spinal fusion.

The purpose of this study was to biomechanically eval-
uate, in a single-level fusion construct (C5–C6), the stabi-
lizing properties of the anchored cage and compare this

with the standard cageþanterior plate ACDF construct,
which has been shown to provide excellent rigidity and
fusion outcomes [3,4]. We hypothesized that the anchored
cage would provide similar stability to that of the cage-
þanterior plate and screws. This biomechanical evaluation
could provide clinicians with an anterior cervical fusion
device that affords adequate segmental rigidity, without
the anterior prominence implicated as a cause for multiple
surgical morbidities.

Materials and methods

Specimen preparation

Seven cervical spines (C3–C7) were dissected from
fresh-frozen, human cadaveric specimens (three male, four
female) (mean age: 56.6 years; range: 50–64 years).
The medical history of each donor was reviewed to exclude
trauma, malignancy, or significant metabolic disease.
Anterior-posterior and lateral radiographs were taken
to confirm that the procured specimens were free of signif-
icant deformity or prior instrumentation. Bone mineral den-
sity (BMD) values were assessed at each C6 vertebral level
by using dual energy X-ray absorptiometry (DEXA) (Lunar
Prodigy Advance; GE Healthcare, Madison, WI, USA) us-
ing an approach previously described for assessing bone
quality in cadaveric tissue specimens denuded of extrane-
ous soft tissues published by Wahnert et al. [19] Specimens
with BMD values indicating obvious osteoporosis were ex-
cluded and replaced. The average BMD value at the C6
level of the seven cadaveric specimens was 0.980 g/cm2

(range 0.786–1.159 g/cm2).
Specimens were cleaned of musculature and adipose

tissue and all ligamentous structures were retained. The
specimens were then rigidly potted at the cephalad and cau-
dal (C3 and C7) ends using interference screws and high-
strength resin. All cadaveric specimens were kept hydrated
throughout dissection, instrumentation, and biomechanical
evaluation by wrapping with saline-soaked gauze or spray-
ing with 0.9% saline at regular intervals. Before bio-
mechanical testing, all specimens were thawed overnight
(8–10 hours) at room temperature (approximately 25�C).

Implants

To control for interspecimen variability, each specimen
was tested in each of the following conditions: (1) intact
(INT); (2) following discectomy, decompression, and inser-
tion of the anchored cage (STA); (3) anchored cage without
screwsþanterior locking plate (ALP); and (4) anchored cage
only (CO) with screws and anterior plate removed. The test
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