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Outcome Evaluation of a Zero-Profile Implant for
Anterior Cervical Diskectomy with Fusion
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ABSTRACT

AIM: Supplementing anterior cervical diskectomy and fusion (ACDF) with plates enhances stabilization, increases fusion and reduces failure
rates. Zero-P implant for stand-alone anterior interbody fusion procedures of the cervical spine was recently developed to avoid complications
associated with anterior cervical plates. We evaluate the outcome of its use in our patients undergoing ACDF.

MATERIAL and METHODS: 84 patients were selected to undergo ACDF with Zero-P implant of whom 75 (52 male and 23 female) were
followed up for 12 to 16 months (mean 14.2 months) with a total of 94 operated levels (54 single, 21 double level). Patients underwent pre- and
postoperative clinical evaluation with full neurological examination, visual analogue scale (VAS), Neck Pain and Disability Scale (NPAD) and
Bazaz-Yoo dysphagia index for postoperative dysphagia. Postoperative plain X-ray evaluation of fusion and implant-associated complications
was done.

RESULTS: All patients had significant reduction in arm and neck pain and NPAD maintained over 12 months, no implant-associated
complications during follow-up, and radiological fusion by 3 months. None had dysphagia after 3 months postoperatively.

CONCLUSION: The Zero-P implant is a valid alternative to anterior cervical plating after ACDF with a very low incidence of postoperative
dysphagia and no implant-related complications.
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AMAC: Anterior servikal diskektomi ve flizyonu (ACDF) plakalarla desteklemek stabilizasyonu giiclendirir, flizyonu arttirir ve basarisizlik oranini
azaltir. Anterior servikal plakalarla iliskili komplikasyonlardan kaginmak tizere yakin zamanda servikal omurganin tek basina anterior interbody
flizyon islemleri icin Zero-P implanti gelistirilmistir. ACDF yapilan hastalarimizda bu implantin kullanilmasinin sonuglarini degerlendirdik.
YONTEM ve GERECLER: Toplam 84 hasta Zero-P implantiyla ACDF yapilmak (izere secildi ve bunlarin 75'i (52 erkek ve 23 kadin) 12-16 ay
(ortalama 14,2 ay) boyunca toplam 94 opere seviye ile (54 tek, 21 cift seviye) izlendi. Hastalara tam nérolojik muayene, gorsel analog 6lcek
(VAS), Boyun Agrisi ve Maluliyet Olcedi (NPAD) ve postoperatif disfaji icin Bazaz-Yoo disfaji indeksi kullanilarak preoperatif ve postoperatif klinik
degerlendirme yapildi. Ayrica flizyonun ve implantla iliskili komplikasyonlarin postoperatif rontgen degerlendirmesi gerceklestirildi.

BULGULAR: Tum hastalarda 12 ay boyunca devam edecek sekilde kol ve boyun agrisi ve NPAD bakimindan énemli azalma oldu, takip boyunca
implantla iliskili komplikasyon gérilmedi ve 3 ay icinde radyolojik flizyon gerceklesti. Ameliyattan 3 ay sonra hicbirinde disfaji yoktu.
SONUG: Zero-P implanti ACDF sonrasinda servikal plakalama icin gecerli bir alternatiftir ve postoperatif disfaji insidansi ¢cok diisiik olup
implantla iligkili bir komplikasyon gorilmemistir.

ANAHTAR SOZCUKLER: Anterior, Servikal, Diskektomi, Sifir profil, Plaka, Disfaji

INTRODUCTION but no consensus regarding the optimal technique has been

Since its introduction in 1955 by Smith and Robinson (30) and established (42).

shortly thereafter by Cloward (11), anterior decompression  Although the literature is replete with reports comparing
of the spinal canal and foramina has been an accepted interbody cages of different materials with autologous
treatment of degenerative cervical disc disease (39). Several iliac bone grafting as a control (19,29,38,39), and studies
technical modifications have been developed since then, comparing simple anterior cervical diskectomy with cage-
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assisted interbody fusion (5), interbody fusion following
anterior cervical diskectomy for treatment of cervical
radiculopathy or myelopathy is thought by many authors to
have several advantages compared with diskectomy alone
(40). Controversy exists, however, regarding the optimal
substrate for cervical fusion (43). The scarcity of randomized
studies makes it difficult to establish a gold standard (39).

Supplementing fusion procedures with anterior cervical
plating is thought to enhance stabilization with increased
fusion and reduced failure rates (14, 36). The addition of a plate
is, however, not without side effects including dysphagia and
implant-associated complications (34).

Although the profile of current anterior plates is thinner than
that of earlier designs, the plates are still somewhat bulky
and may contribute to postprocedure dysphagia (34). The
incidence of dysphagia after anterior cervical surgery ranges
from less than 2% to greater than 50% (6, 15, 32, 33, 35, 45).

Zero-P implant (Zero-P; Synthes GmbH Switzerland, Oberdorf,
Switzerland) for stand-alone anterior interbody fusion
procedures of the cervical spine was developed to potentially
avoid complications associated with anterior cervical plating
(34).0Our center was one of the earliest centers in the middle
east to have this implant available; we started using the
Zero-P implant in 2009; and launched this study to evaluate
the outcome of its use in our patients undergoing ACDF.

MATERIAL and METHODS

Between May 2009 and May 2010, 84 patients were selected
to undergo ACDF for prolapsed cervical disks at levels from

612

(C3-C4 down to C6-C7 that presented with a cervical radicular
syndrome or neurological deficit with or without neck pain
failing conservative treatment for at least 6 weeks and
corresponding findings on magnetic resonance imaging
(MRI) studies (Figure 1A-C). Nine out of the 84 patients were
lost during follow up period. Patient selection criteria are
represented in (Table I).

The patient population consisted of 52 male and 23 female
patients with ages ranging from 22 to 66 years (mean, 43.2 +
9 years). A total of 94 levels were operated (54 patients with
single and 21 with double level disease). The contribution of
each cervical level to the total operated levels is represented
in (Table Il, Figure 2). Follow up periods ranged from 12 to 16
months (mean 14.2 months).

Preoperative clinical evaluation was done by a team
comprising a neurologist, pain specialist and a neurosurgeon.
This included a pre-operative full neurological examination
and painful symptom quantification using visual analogue
scale (VAS) of 0 to 100 mm (9), Neck Pain and Disability Scale
(NPAD) of 0% to 100% (18) with thorough documentation of
three cervical symptom clusters: 1) Neck pain, 2) Radicular
pain, and 3) Neurological deficits.

Pre-operative radiological studies of the cervical spine
included digital plain x-rays (anteroposterior, lateral, oblique
and flexion/extension views) and magnetic resonance
imaging (MRI) including T1 and T2-weighted sequences in
both axial and sagittal planes.

A standard surgical technique for anterior cervical
microdiskectomy was used (4, 17). In all patients a Zero-P

Figure 1: Preoperative
T,-weighted MRI.

A) Sagittal image reveals
C5-6 and C6-7 disk
prolapse. B-C) Axial
images demonstrating
disk prolapse at C5-6 and
C6-7 levels respectively.
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Table I: Patient Selection Criteria

Inclusion Criteria:

1. Skeletally mature adult between the ages of 18-70
years.

2. Symptomatic cervical disc disease at any vertebral
level between C3-C7 with Neck or arm (radicular) pain
and/or functional/neurological deficit confirmed by
imaging MRI.

3. Has completed at least six (6) weeks of conservative
therapy;

Exclusion Criteria:

4. Posterior instrumentation necessary at same level.

5. Previous surgery at the index level.

6. Fused level adjacent to the index level.

7. Active systemic or local infection including active
hepatitis (receiving medical treatment within two
years).

8. Active rheumatoid arthritis.

9. Immunologically suppressed, or has received systemic
steroids, excluding nasal steroids, at any dose daily for
> 1 month within last 12 months.

10. Known history of Paget’s disease, osteomalacia, or any
other metabolic bone disease.

11. Osteoporosis with DEXA bone density measured T
score <-1.0.

12. Morbid obesity defined as a body mass index > 40 kg/
m2 or weight more than 100 pounds over ideal body
weight

13. Active malignancy.

14. Current or recent history (within last 2 years) of
substance abuse.

15. Pregnant or planning to become pregnant during
study period.

16. History of psychosocial disorders that could prevent
accurate completion of self reporting assessment
scales.
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Figure 2: Bar graph representing the frequency of each cervical
level to the total operated levels.
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implant (Zero-P; Synthes GmbH, Oberdorf, Switzerland)
was used for fusion; the implant was filled with B-tricalcium
phosphate cylinder (chronOS cylinder; Synthes GmbH,
Oberdorf, Switzerland). Implant sizes used are represented
in (Table ). Implantation technique is described elsewhere
(34). No neck collars were used postoperatively.

Post-operative clinical outcome evaluation was undertaken
immediately postoperatively then at 1.5, 3, 6, 9, 12 months
and consisted of the same pre-operative clinical examinations
and questionnaires in addition to Bazaz-Yoo dysphagia index
(6) (Table IV). All complications were documented.

Post-operative radiological evaluation with plain radiographs
of the cervical spine (anteroposterior, lateral and oblique
views as well as dynamic views) immediately postoperatively
then and at 1.5, 3, 6,9, 12 months.

Differences between preoperative and postoperative VAS,
NPAD-D scores were calculated using the Student’s t-test for
paired samples using SPSS" software version 16.0.1.

RESULTS

All patients had a reduction in VAS radicular arm pain
(p<0.001),VAS neck pain (p<0.001) and NPAD (p<0.001) within
the first 3 months (Figures 3, 4). We observed no change in
VAS neck pain (p = 0.518), VAS radicular arm pain (p = 0.739),
and NPAD score (p = 0.273) comparing 3 and 12 months’
follow up. No statistically significant difference in outcome
was found between male and female patients, between

Table II: Contribution of Each Level to the Total Operated Level

Operated Level Frequency (n. 94)

C3-4 | 7
C4-5 | 29
C5-6 | 47
C6-7 | 13

Table lll: Zero-P Implant Sizes Used in the Study Population

m Frequency (n.96) | Percentage (%)
17

| |
6mm | 33 | 34
7mm | 38 | 40
8mm | 9 | 9

Table IV: The Bazaz-Yoo Dysphagia Index (6)

| Severity | Liquid | Solid |

0 None ‘ None ‘ None

1 Mild ‘ None ‘ Rare

2 Moderate | None or rare Occasionally with specific
food

3 Severe ‘ None or rare ‘ Frequent (majority of solids)
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different age groups, between patients with soft versus hard
disks or between patients harboring a single versus double
level disease.

There was no implant subsidence or screw pullout during
follow-up and all patients had radiological evidence of fusion
by 3 months postoperatively (Figure 5A,B).

Among the study population, 39 of 75 patients (76%)
complained of mild dysphagia (Scorel on Bazaz-Yoo
Dysphagia Index ) with symptom duration of 17 + 9 days. At
6 weeks' follow-up, 8 patients (10.5%) complained of mild
dysphagia which resolved completely by 3 months in all of
them.

We had one patient with hoarseness of voice that resolved in
8 months and one patient with superficial wound infection
(2.7% complication rate).

DISCUSSION

The ideal cervical fusion substitute should result in fusion in
all patients and offer maximal comfort. It would avoid pain
and associated soft tissue morbidity, obviate the need for
cervical orthosis, and not impair subsequent radiological
investigations. It would provide immediate stability in
compression and resist axial displacement, minimize neck
pain, and maintain spinal alignment and foraminal height
(38).

Cervical cages are generally characterized by being small,
porous, hollow, cylindrical or nearly cubical implants that are
thought to restore physiological disc height and allow bone
growth through the implant with consequent bony fusion
(2). Cages were developed to prevent disc space collapse
and decrease morbidity at the donor site which was reported
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Figure 3: Bar graph of the pre- and post-operative arm and neck
pain represented as a 0-100 mm VAS over the follow up period.
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Figure 4: Graphic representation of the pre- and post-operative
changes of the NPAD scores representing neck pain over the
follow up period.

Figure 5: Postoperative
anteroposterior (A) and lateral
(B) plain X-rays at 3 months
demonstrating no implant
subsidence or screw pullout
with radiological evidence of
fusion.
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to follow the use of autologous bone grafts (3). Interbody
fusion stops spur formation which prevents the buckling
of the ligamentum flavum and consequently decreases
postoperative pain (7). Furthermore, cage constructs
accomplish internal fixation while simultaneously supplying
structural support for the organic, fusion-producing bone
material in and around the device thus permitting cancellous
bone which is incorporated more quickly than a cortical
allograft to serve as the fusion substrate (19).

Anterior cervical plating as a supplement to ACDF results
in significantly higher incidence of fusion and decreased
need for second surgery (14, 33 ). The addition of a plate is,
however, not without side effects including dysphagia and
implant-associated complications (34).

Anterior cervical plate design may be a factor in causing
dysphagia; plates with lower profile and smoother surface are
associated with lower incidence of dysphagia (23). Persistent
long-term dysphagia can be caused by adhesions between
posterior esophagus and the plate, patients with persistent
dysphagia who undergone removal of anterior cervical
plating were found to have extensive adhesions attaching
the esophagus-trachea midline structures to the prevertebral
fascia and anterior aperture in the plate. Instrumentation
removal and operative lysis of adhesions resulted in significant
improvement (12).

The incidence of dysphagia in our study is very similar to the
study of Scholz et al (34) who used Zero-P implants in a series
of 38 patients with a very low incidence of chronic dysphagia
after the procedure and is much lesser than the incidence
reported by other investigators (6, 15, 32, 33, 35, 45). The no-
profile design of Zero-P implant avoids its contact with the
soft tissue in front of the cervical spine and seems to prevent
mechanical irritation of the esophagus and explain the low
dysphagia rate (34).

In ACDF with anterior cervical plating, the screw-plate
interface may lead to postoperative complications (34).
Examples of such implant-associated complications include
screw loosening, screw breakage, and plate breakage, screw
pullout with or without migration into gastrointestinal tract
(8, 13, 16, 24, 27, 37). Rarely, erosion of anterior cervical
plate into pharynx with pharyngotracheal fistula (22) or
pharyngocutaneous fistula may occur (31). Although rigid
plate design with screws rigidly locked to the plate is thought
to provide a better fixation for the treated spinal segment
than a dynamic design in which the screws may slide when
the graft is settling (37), Pitzen et al (28) recently found
that dynamic cervical plate designs provide less implant
complications, less implant failure-related revision surgery
and faster speed of fusion compared with rigid cervical
plates. Dynamic cervical plates were however associated with
significantly higher rate of loss of segmental lordosis (28).
We have noticed no implant-associated complications in any
of our cases over a relatively long follow up period. Zero-P
implants seem to combine the advantages of both rigid and
dynamic plate designs and avoid their implant-associated
complications.
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Scholz and coworkers referred the lack of implant migration
or screw loosening in their study to the design of the locking
plate-screw interface of the Zero-P implant; the plate with an
internal screw thread engages with the outer screw thread
located in the head of the screw providing a safe, constrained,
and angle-stable screw fixation (34).

Clinical outcome in our series was similar to the results
reported in literature of ACDF with either anterior cervical
plating (1, 10, 20, 21,25 ) or Zero-P implant fixation (34).

The Zero-P implant is a valid alternative to anterior cervical
plating in patients undergoing ACDF and is characterized
by a very low incidence of postoperative dysphagia and no
implant-related complications detected in a relatively large
number of patients over a minimum follow up period of
one year. Longer follow up periods are needed for further
confirmation of these results.
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