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Evaluation of Fusion Following Anterior Cervical Discectomy and Fusion by
Stand Alone PEEK Cage for Cervical Disc Herniation: Experience in a Tertiary
Level Hospital in Bangladesh

Wayez Mahbub', Md. Anowarul Islam', Shagor Kumar Sarker’, Suvradev Saha', Humaira Sultana’

Background: Cervical disc herniation may result in direct compression of the spinal cord or impingement of the nerve roots. Different
surgical procedures are performed in cervical disc herniation to relief cord compression, as well as achieving stabilization. Among the
surgical techniques anterior cervical discectomy and fusion (ACDF) is the most commonly used technique. Various fixation and fusion
cages are used in ACDF but Standalone PEEK cage is the standard one. To counteract the complications with the plating for ACDF, Stand-
alone cage concept was constructed and favourable outcomes have been described. ACDF by stand-alone PEEK cage can provide
immediateload bearing support to the anterior column and also facilitate fusion.

Materials & methods: This study is accomplished in the spine division, department of Orthopaedic Surgery, Bangabandhu Sheikh Mujib
Medical University, Dhaka from January 2016 to January 2021. A total number of 70 patients with cervical disc herniation presenting with
radiculopathy or myelopathy were included in this study. Patients with fractures, infections, tumours, or previous cervical spine surgery were
excluded. Follow-up were done at 3 months, 6 months, 12 months and finally at 24 months post-operative. Bridwell’s criteria was used to
assessradiological fusion.

Results: Mean patient age was 43.4 + 6.24 years. Among them, 47 were men and 23 were women. 46 and 24 patients had one and two-level
cervical disc surgeries, respectively. All of the study patients had neck pain and radiculopathy. 48 patients (68.6%) had myelopathic signs.
Radiological outcome was assessed by Bridwell fusion criteria, radiological fusion was found in majority of patients after 6, 12 and 24
months followup (71.42%, 80% and 90%, respectively) (p value <0.0S).

Conclusion: ACDF by stand-alone PEEK cage is an excellent technique for the treatment symptomatic cervical disc herniation with
significant fusion rate.
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Introduction

Disc herniation usually occurs when there is postero-lateral annular
tear or stress and often accompanied with early stages of disc
degeneration. [1]. Herniation at cervical level may ensue direct
pressure over the spinal cord or may cause nerve root impingement.
Cervical disc herniation may present with radiculopathy due to root
compression or also with myelopathy due to cord compression.
People after the fourth decade of life are affected more with male
predilection. Male to female ratio is 1.4:1 [2]. For severe or
progressive neurological compromise and significant non refractory
pain requires operative treatment over conservative treatment as
recommended by most guidelines [3]. Surgical procedures
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performed in cervical disc herniation are aimed at relieving spinal
cordand root compression, as well as achieving stabilization. Among
the surgical approaches and techniques, anterior cervical
discectomy and fusion is the most preferred one [4]. This procedure
isused to decompress the spinal cord and nerve root, to stabilize the
affected segments and to restore intervertebral disc height [S].
Fusion rate following ACDF is approximately 92 % [6]. Different
types of cages are used in ACDF surgery made up of titanium, PEEK
cage, carbon fiber etc. [7]. ACDF by stand-alone PEEK cage
providesimmediate load bearing support to the anterior column and
may facilitate fusion [6].
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Materialsand methods

This Study was approved by the institutional review board of
Bangabandhu Sheikh Mujib Medical University. This study was
conducted in the spine division of Orthopaedic Surgery department
of Bangabandhu Sheikh Mujib Medical University, Shahbag, Dhaka
from January 2016 to January 2021. A total number of 70 patients
with cervicaldisc herniation presenting with radiculopathy or
myelopathy were included in this study. Patients with fractures,
infections, tumours, or previous cervical spine surgery were
excluded. Patients were followed up at 3 months, 6 months, 12
months and finally at 24 months. Bridwell’s criteria was used for
radiological fusion. X-ray taken in A/P and Lateral view in every
follow up to evaluate the fusion status. Fusion criteria as follow a)
anterior-posterior bony bridging, b) bony continuity between upper
and lower endplate, ¢) trabecular structure both anterior & posterior
through the fenestration of PEEK cage, d) lack of radiolucent line
around PEEK cage. (Fig. 1)

Statistical analysis

Quantitative data analysis was done by Statistical Package for Social
Science (SPSS-26). p<0.05 was regarded as the level of significance.
Chi-Square test was used to assess and compare the categorical data.

Surgical procedure

Patient was placed in supine position. The Gardener-wells tong
traction was applied following anaesthesia. To keep the neck
extended a sandbag was placed between shoulder blades. Patient’s
head was rotated slightly to the opposite of the planned approach
site. Then transverse incision was made. Platysma was identified and

Figure 2: Per-operative picture showing stand-alone cage placement at desired spaces.

longitudinally incised. Anterior border of sternocleidomastoid was
identified and then longitudinally incised the superficial layer of
deep cervical fascia. Carotid pulse waslocalized by palpation. Thena
cleavage was made between trachea, oesophagus medially and
sternocleidomastoid with carotid sheath laterally. Then self-
retaining retractor was placed accordingly. Prevertebral fascia was
dissected and then longus colli muscle were retracted and elevated
on both sides. To confirm the appropriate disc level, per-operative
image intensifier was used following guide pin introduction. Then
total discectomy was carried out followed by decortication of
endplates by using curette. Lastly Stand-alone PEEK cage/ cages was
inserted and fixed with screws (fig. 2). Again, image intensifier was
used to check the final position of cage. Hemostasis was ensured by
gel-foam and electrocautery. A drain tube was kept in situ. Platysma,
subcutaneous layer and skin were closed accordingly. Before
extubation cervical collar was used in every patient. Patients were
encouraged to ambulate on the Sth post-operative day.

Results

Mean patient age was 43.4 £ 6.24 years. Among them, 47 were men
and 23 were women with a male: female ratio of 2:1. Patient
demographic characteristics are illustrated in Table I. Within the
sample, 46 and 24 patients had one and two-level surgeries,
respectively. All of the study patients had neck pain and
radiculopathy. 48 patients (68.6%) had myelopathic signs.
Radiological outcome was assessed by Bridwell fusion criteria,

radiological fusion was found in majority of patients after 6, 12 and
24 months follow up (71.42%, 80% and 90%, respectively) (p value
<0.05) (TableII).

__

Figure 3: Post-operative X-ray after 12 months showing good fusion at C5/C6 and C6/C7
level.
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able 1: Demographic characteristics of patients (n=70)

Patient characteristics

Sex:
Male 47(67.14%)
Female 23(32.86%)
Age (years): 43.4+6.24

Level of disc space involvement:

Single level 46(65.7%)

Double level 24(34.3%)
Occupation:
Service holder 16(22.9%)
Day labourer 20(28.6%)
Housewife 10(14.3%)
Farmer 15(21.4%)
Businessman 09(12.8%)
Clinical presentation:
Neck pain 70(100%)
Radiculopathy 70(100%)
Myelopathy 48(68.6%)

Table 11: Assessment according to Bridwell fusion criteria (n=70)

Bridwell grade After 3 After 6 After 12 After 24 value
g months n (%) months n (%) months n (%) months n (%) P
Gradel 0(0) 50 (71.42) 56 (80) 63 (90) <0.05
Grade IT 54 (77.14) 12 (17.14) 10(14.29) 5(7.14)
Grade III 16 (22.86) 8(11.43) 4(5.7) 2 (2.86)
Grade IV 0(0) 0(0) 0 (0) 0(0)
Discussion

ACDEF is considered to be the gold standard surgical technique for
patients with cervical disc disease. Interbody fusion using tri-cortical
bone graft provides good clinical outcome but there is worrisome
donor site morbidity [8]. To combat this situation, use of different
interbody fusion cages emerges like titanium, PEEK, Stand-alone
cages etc. Though the fusion rate is quite similar between these cages
as evident by many studies but they usually require anterior plating
and which also brought some sorts of plating related complications
[9]. In this context, stand-alone cage becomes popular and now a
days used in a large scale in patient with cervical disc herniation

particularly one- or two-level disc prolapses.

In this study, we did not focus on comparing the complications of
different techniques rather we were focussing on assessing the
radiological fusion using this modern Stand-alone PEEK cage for
cervical disc herniation. We were able to demonstrate satisfactory
radiological fusion by using stand-alone PEEK cage in symptomatic
cervical discherniation patients.

Here, average age of all patient was 43.4 £ 6.24 years. Almost similar
result was shown by Moon et al. (2010) [10]. In our study, most of
the patients were male (67.14%) with a male to female ratio was 2:1.
Kim also found male to female ratio of 2:1 in their study [ 11]. In this
study, majority (28.6%) patients were day labourer presenting with
disc herniation because they have to carry heavy objects overhead
that may contribute to cervical disc herniation which was similar to
the results shown by Kelsey et al. (1984) [12]. All of the study
patients had neck pain and radiculopathy and 48 patients (68.6%)
had myelopathic signs which are nearer to Shiban et al. (2015) [13].
In our study 46 (65.7%) patients had single disc level involvement
and 24 (34.3%) patients had double level involvement.

According to Bridwell fusion grading system, radiological fusion
(grade I) was found in majority patients after 6, 12 and 24 months of
follow up (71.4%, 80% and 90% respectively) which is similar to the
study of Wang etal. (2013) [14]. Wang et al. (2013) found that solid
fusion was achieved in 15 (93.8 %) patients out of 16 patients at a
mean time of 5.1 months. Topuz et al. (2009) found 53.79%, 69.62%
and 91.70% fusion rate at 3, 12 and 24 months after operation
respectively [ 15]. Bridwell Grade I fusion was significantly increased
after 12 and 24 months of follow up compared to 3 months follow up
(p value <0.05). Around 85% of the patient undergone single level
disc surgery and 88% of the patients undergone surgery for double
level disc herniation achieve excellent fusion, which is quite similar
to the study of Shiban etal. (2015) [13].

Conclusion

After analysing the results, it is found that one- and two-level ACDF
with stand-alone PEEK cages achieved very high fusion rates. It can
be concluded that ACDF with standalone PEEK cage can be anideal
technique for the treatment of patients with cervical disc herniation
with excellent radiological fusion rate. So, use of stand-alone PEEK
cage can be considered one of the best options for the patients with
cervical discherniation.
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