ORIGINAL ARTICLE
Role of Anterior Cervical Discectomy and Titanium Cage
Fusion in patients with Degenerative Cervical Spine Disease.
Athar Muniruddin Siddiqui1, Zainab Aqeel Khan2, Al-Wardha Zahoor3, Umer Butt4, Imran Ali Shah5

ABSTRACT

1

Consultant Orthopaedic & Spine
surgeon Ziauddin Hospital KarachiPakistan
2
Physiotherapist AO Hospital, Karachi
3
Physiotherapist Ziauddin College of
Rehabilitation Sciences, Ziauddin
University Karachi
4,5
Consultant Orthopaedic
/Arthroscopic & sports Surgeon AO
Hospital Karachi
Authorship and contribution
Declaration:
Each author of this article fulfilled
ALL 04 Criteria of Authorship:
1.Conception and design of or
acquisition of data or analysis and
interpretation of data.
2.Drafting the manuscript or revising
it critically for important intellectual
content.
3.Final approval of the version for
publication.
4.All authors agree to be responsible
for all aspects of their research work.

Corresponding author:
Al-Wardha Zahoor
E-mail: alwardha.zahoor@zu.edu.pk

Objective: To determine the functional and radiological outcome of
anterior cervical discectomy and titanium cage fusion in patients with
degenerative cervical spine disease.
Methods: This descriptive study was conducted in Orthopaedic and spine
unit Ziauddin Hospital Karachi from 23rd January 2017 to 23rd March
2022.All patients with painful single level degenerative cervical spine
disease fulfilling the inclusion criteria were treated with anterior cervical
discectomy and titanium cage fusion. Post operative functional outcome at
one year follow up was assessed with Neck Disability Index (NDI) score
and compared with pre operative score. The pre operative and post
operative quality of life and pain intensity was measured with EQ-5D-5L
score and Visual Analogue Scale (VAS) respectively. Post operative
radiographs were assessed for fusion, cage subsidence and kyphosis.
Results: We operated 38 patients of degenerative cervical spine disease
with anterior cervical discectomy and titanium cage fusion. The mean NDI
improved from a pre-operative score of 43/60 (moderate disability) to
21/60(mild disability) post operatively(p<0.05). The VAS significantly
improved(p<0.05)from pre operative 8 (severe pain) to post operative
3(mild pain).The average EQ-5D-5L index increased from 0.52 (12/25) to
0.77 (7/25) (Mild pain). Radiographically fusion was achieved in all
patients. No kyphosis was noted in any patient. Segmental subsidence(1.5
mm /2.6%) was noted in 1(2.63%) patient.
Conclusion: We achieved excellent functional and radiological outcome
with anterior cervical discectomy and titanium cage fusion in patients with
symptomatic degenerative cervical spine disease. We therefore recommend
this technique as treatment of choice for single level degenerative cervical
spine disease.
Keywords: Cervical Discectomy, Cervical Fusion, Degenerative Spine
Disease, Titanium Cage.
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have been introduced in ACDF surgery for the
purpose of inter body fusion and a variety of cages
are available in the market.3 The most frequently
used cages are Polyetheretherketone (PEEK) and
Titanium cages. The PEEK cage is a radiolucent
biocompatible.4 It is composed of carbon fibre
reinforced
polymers,
titanium,
and
polyetheretherketone.5 Titanium cages(TTN) are
dome-shaped construct with 80 percent porosity
content and have diamond pores of 60μm diameter.6

INTRODUCTION
Anterior Cervical Discectomy and Fusion (ACDF) is
believed to be the utmost trusted and experimentally
proven surgical process for advanced degenerative
cervical spine disease.1 Spine surgeons use various
graft materials to enhance the fusion in ACDF
surgery.1,2 Auto grafts are usually the first choice but
their associated morbidities can not be overlooked.2
To minimize the complications of auto grafts cages
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It has a solid and cellular implant architecture.7 TTN
cages exhibit hydrophilic property which contribute to
maximum blood contact in vivo and accelerate the
attachment of proteins, mesenchymal cells and bone
cells and ultimately lead to an improved fusion.8
Excellent functional and radiological outcome has
been reported with TTN when used for cervical fusion
in patients with anterior cervical discectomy.9,10
The objective of our study was to determine the
functional and radiological outcome of anterior
cervical discectomy and titanium cage fusion in
patients with degenerative cervical spine disease.

valid survey that assesses a patient's self-reported
neck discomfort in relation to the impairment and
results are interpreted as no disability (0–4 points),
mild disability (5–14 points), moderate disability (15–
24 points), severe disability (25–34 points), and
complete disability (35-50 points).The quality of life
was assessed using the EQ-5D-5L score.12 The EQ5D-5L is a descriptive system that evaluates patient
Mobility,Self care, Usual Activities, Discomfort and
Anxiety/Depression. The results of EQ-5D-5L score
are graded as No problems, Slight problems,
Moderate problems, Sever problems and Extreme
problems by ticking in the appropriate box in each of
the 5 statements. The pain intensity of neck and arm
was measured with Visual Analogue Scale (VAS) from
0 to 10 where 0 represents no pain and 10
represents the extreme pain.13
The data was analysed with SPSS software
version 24.Descriptive statistics were used for
calculating frequency, percentages, means and
standard deviations while inferential statistics were
used for calculating P value. Numerical data were
compared using paired t- test. One factor analysis of
variance (ANOVA) was used to compare scores of
NDI, EQ-5D-5L and VAS. P value<0.05 was
considered significant.

METHODS
We conducted this descriptive study in Orthopaedic
and spine unit Ziauddin Hospital Karachi from 23rd
January 2017 to 23rd March 2022.All adults patients
with both gender and symptomatic single level
degenerative cervical spine disease with failed
conservative treatment were included in this study.
Patients with traumatic spine injuries, previous
cervical spine surgeries, infections, tumours and
multilevel instability were excluded. The study
protocol was approved by the Institutional Review
Board of our hospital. Informed consent for surgery
and publications of the results were taken from all
study participants. Complete history and physical
examination was undertaken in all patients. Relevant
radiographs, MRI spine and laboratory investigations
were done in all patients.
All the surgeries were performed under general
anaesthesia and by the same surgical team using
standard Smith-Robinson approach. Intra-operative
image intensifier was used for identifying the
diseased level. In all cases micro discectomy was
carefully carried out after which removal of posterior
cervical osteophyte and decompression of the neural
elements by excision or opening of the posterior
longitudinal ligament was performed. Haemostasis
was achieved after titanium cage was used for
interbody fusion. Post operatively soft cervical collar
was applied to every patient. Follow up visits were
scheduled at 2 weeks initially and then fortnightly till
one year. In each visit cervical radiographs were
assessed for fusion, cage subsidence and kyphosis.
The fusion criteria included solid bone ingrowth
visible at the cage with pain free neck movement and
negligible
tenderness
at
posterior
column.
Subsidence was positive if a segmental height drop
of at least 3 mm and cervical kyphosis progression of
at least 5° at six months following surgery was
noted. Functional outcome was assessed with Neck
Disability Index (NDI) score.11 The NDI is a 10-item
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RESULTS
In this study 38 patients were included. Female
patients were 25(65.78%) and males were
13(34.21%).The mean age was 55±3.1.The most
common site was C5C6 in 20(52.63% ) patients
followed by C4C5 in 18(47.36%) patients.Pre
operative cervical radiculopathy was noted in
24(63.15%) and myelopathy in 14(36.84%).

Figure I: Post operative radiographs of a 45 years
old man who underwent anterior cervical discectomy
and fusion using titanium cage.
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The cage size varied from 5 to 7 with 6 size being the
most frequent size used.(Fig I)The mean NDI
improved from a pre-operative score of 43/60
(moderate disability) to 21/60(mild disability) post
operatively (p<0.05). The VAS statistically improved
(p<0.05) from pre operative 8 (severe pain) to post
operative 3 (mild pain). The average EQ-5D-5L index
increased from 0.52 (12/25) to 0.77 (7/25) (Mild
pain). Radiographically fusion was achieved in all
cases. No kyphosis was noted in any patient.
Segmental subsidence (1.5 mm/2.6%) was noted in
1(2.63%) patient. No major complication or revision
was reported in our series.

titanium group and 90% in PEEK group at the end of
one year. The titanium group had faster
consolidation than PEEK group.
There are few limitation of our study. Our
sample size was small. The follow up period of our
study was short. Further studies are therefore
recommended to confirm our results.

CONCLUSION
We achieved excellent functional and radiological
outcome with anterior cervical discectomy and
titanium cage fusion in patients with symptomatic
degenerative cervical spine disease. We therefore
recommend this technique as treatment of choice for
single level degenerative cervical spine disease.

DISCUSSION
Interbody spacers are available in a variety of forms
and sizes and are constructed from a variety of
materials.14,15 We used titanium cage for fusion and
achieved successful fusion in all cases. Moreland et al
16
achieved fusion in 78% patients in their series with
improvement in VAS and Oswestry pain and disability
index. Hauerberg17 compared anterior cervical
discectomy with or without fusion with Ray titanium
cage and documented no statistically significant
difference in both groups in terms of severity of pain
and patient satisfaction. The rate of fusion however
was found to be slightly higher in cage group.Kim18
evaluated the clinical and radiological outcome of
anterior cervical disc fusion using Hydroxyapatite
spacer and noted complete interbody fusion with
correction of prekyphotic deformities. Our follow up
period was one year. Rohe19 treated 44 patients with
single level titanium cage and followed for seven
years and noted excellent clinical outcome in his
series. Junaid20 compared cervical titanium cage with
PEEK in 149 patients and noted no significant
difference in functional and radiological outcome at
one year follow up. Sugawara and colleagues 21
treated 41 patients with ACDF and titanium cages
and noted 95% fusion rates and excellent and good
outcome in 80% of their patients as per Odom’s
criteria at 5 years follow up, These authors however
noted adjacent symptomatic disc degeneration in
about 5% in their series with 2% of their patients
requiring additional surgeries. Singh22 is of the
opinion that titanium cage filled with cancellous bone
graft is a safe and effective alternative to tricortical
autograft and plating with cessation of symptoms
and provision of adequate stability. Mark23 compared
49 patients of titanium cage and 23 patients of PEEK.
At one year follow up NDI of titanium group
improved from 41.2 to 19.4 with 77.1% patients had
complete recovery. The fusion rate was 91% in

J Pak Orthop. Assoc. (JPOA)

A. M. Siddiqui, Z. A. Khan, A. W. Zahoor, U. Butt, I. A. Shah

Conflict of Interest: None
Grants/Funding: None

REFERENCES
1.
2.

3.

4.
5.

6.

7.

8.

9.

10.

114

Robinson RA. Fusions of the cervical spine. J Bone Joint
Surg. 1959;41:1-6.
Silber JS, Anderson DG, Daffner SD, Brislin BT, Leland JM,
Hilibrand AS, et al. Donor site morbidity after anterior iliac
crest bone harvest for single-level anterior cervical
discectomy and fusion. Spine (Phila Pa 1976). 2003 Jan
15;28(2):134-139.
Chong E, Pelletier MH, Mobbs RJ, Walsh WR. The design
evolution of interbody cages in anterior cervical discectomy
and fusion: a systematic review. BMC Musculoskelet Disord.
2015 Apr 25;16:99. doi: 10.1186/s12891-015-0546-x.
Shousha M, Ezzati A, Boehm H. Four-level anterior cervical
discectomies and cage-augmented fusion with and without
fixation. Eur Spine J. 2012;21(12):2512-2519.
Cho DY, Liau WR, Lee WY, Liu JT, Chiu CL, Sheu PC.
Preliminary experience using a polyetheretherketone (PEEK)
cage in the treatment of cervical disc disease. Neurosurg.
2002;51:1343-1450.
Spetzger U, Frasca M, Konig SA. Surgical planning,
manufacturing and implantation of an individualized cervical
fusion titanium cage using patient-specific data. European
Spine J. 2016; 25:2239-2246.
Arts M, Torensma B, Wolfs J. Porous titanium cervical
interbody fusion device in the treatment of degenerative
cervical radiculopathy; 1-year results of a prospective
controlled trial. Spine J. 2020;20(7):1065-1072.
Li ZJ, Wang Y, Xu GJ, Tian P. Is PEEK cage better than
titanium cage in anterior cervical discectomy and fusion
surgery? A meta-analysis. BMC Musculoskelet Disord. 2016
;17(1):379. doi: 10.1186/s12891-016-1234-1.
Mayer F, Heider F, Haasters F, Mehren C. Radiological and
Clinical Outcomes after Anterior Cervical Discectomy and
Fusion (ACDF) with an Innovative 3D Printed Cellular
Titanium Cage Filled with Vertebral Bone Marrow. Biomed
Res Int. 2022. doi: 10.1155/2022/6339910.
Cabraja M, Oezdemir S, Koeppen D, Kroppenstedt S.
Anterior cervical discectomy and fusion: comparison of
titanium
and
polyetheretherketone
cages.
BMC

Vol 34 (3) Sep, 2022

Role of Anterior Cervical Discectomy and Titanium Cage Fusion in patients

A. M. Siddiqui, Z. A. Khan, A. W. Zahoor, U. Butt, I. A. Shah

Musculoskelet Disord. 2012;13:172. doi: 10.1186/14712474-13-172.
Vernon H, Mior S. The Neck Disability Index: a study of
reliability and validity. J Manipulative Physiol Ther 1991;
14:409-145.
Kim TH, Jo MW, Lee SI, Kim SH, Chung SM. Psychometric
properties of the EQ-5D-5L in the general population of
South Korea. Qual. Life Res. 2013 ;22:2245-2253.
Boonstra AM, Preuper HR, Reneman MF, Posthumus JB,
Stewart RE. Reliability and validity of the visual analogue
scale for disability in patients with chronic musculoskeletal
pain. Int J Rehabil Res. 2008 ;31:165-169.
Korinth MC. Treatment of cervical degenerative disc disease–
current status and trends. Central European NeurosurgeryZentralblatt für Neurochirurgie. 2008 ;69:113-124.
Cahill DW, Martin GJ, Hajjar MV, Sonstein W, Graham LB,
Engelman RW. Suitability of bioresorbable cages for anterior
cervical fusion.
J. Neurosurg. Spine. 2003 ;98:195201.
Moreland DB, Asch HL, Clabeaux DE, Castiglia GJ, Czajka
GA, Lewis PJ, et al. Anterior cervical discectomy and fusion
with implantable titanium cage: initial impressions, patient
outcomes and comparison to fusion with allograft. Spine J.
2004 ;4:184-191.
Hauerberg J, Kosteljanetz M, Boge-Rasmussen T, Dons K,
Gideon P, Springborg JB, et al. Anterior cervical discectomy
with or without fusion with ray titanium cage: a prospective
randomized clinical study. Spine. 2008 ;33:458-464.

Kim SC, Kang SW, Kim SH, Cho KH, Kim SH. Clinical and
radiological outcomes of anterior cervical interbody fusion
using hydroxyapatite spacer. J Korean Neurosurg Soc.
2009;46:300.
Rohe SM, Engelhardt M, Harders A, Schmieder K. Anterior
cervical discectomy and titanium cage fusion - 7-year followup. Cent Eur Neurosurg. 2009 ;70(4):180-186.
Junaid M, Mamoon Ur Rashid, Bukhari SS, Ahmed M.
Radiological and clinical outcomes in patients undergoing
anterior cervical discectomy and fusion: Comparing titanium
and PEEK (polyetheretherketone) cages. Pak J Med Sci.
2018;34(6):1412-1417.
Sugawara T, Itoh Y, Hirano Y, Higashiyama N,Mizoi K .Long
term outcome and adjacent disc degeneration after anterior
cervical discectomy and fusion with titanium cylindrical
cages. Acta Neurochir .2009;151:303–309.
Singh P, Kumar A, Shekhawat V. Comparative Analysis of
Interbody Cages Versus Tricortical Graft with Anterior Plate
Fixation for Anterior Cervical Discectomy and Fusion in
Degenerative Cervical Disc Disease. J Clin Diagn Res.
2016;10(3):RC05-8. doi: 10.7860/JCDR/2016/16520.7340.
Mark M, Bart M, Jasper W. Porous titanium cervical
interbody fusion device in the treatment of degenerative
cervical radiculopathy; 1-year results of a prospective
controlled
trial.
The
Spine
Journal.2020. doi:10.1016/j.spinee.2020.03.008.

11.
12.
13.

14.
15.

16.

17.

J Pak Orthop. Assoc. (JPOA)

18.

19.
20.

21.

22.

23.

115

Vol 34 (3) Sep, 2022

