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Introduction
The treatment of cervical spine disorders is undergoing a paradigm change from favouring 
fusion to motion preservation. Anterior cervical discectomy with fusion (ACDF) was a well-
accepted procedure in the past but long-term studies have shown a 25% prevalence of 
adjacent segment symptoms within 10 years. This is due to increased biochemical stresses 
and accelerated degeneration of the neighbouring spinal motion segments.1 In recent 
years, much effort has been made to investigate the use of the artificial disc systems as 
an alternative to fusion. It is well-documented that the immediate and short-term results 
of artificial disc arthroplasty are equivalent to those of ACDF.2 Disc arthroplasty has the 
additional advantages of being able to maintain cervical motion and reduce the incidence 
of adjacent segment degeneration. Since the implantation of the first Bryan cervical disc 
(Medtronics Sofamor Danek, Memphis, Egypt) in January 2000, more than 5000 patients 
have been treated with the Bryan disc.3 It has been used in a wide spectrum of cervical 
spine disorders from trauma to spondylotic myelopathy. Sekhon4 has reported the use 
of the Bryan disc in the management of adjacent segment degeneration associated with 
previous fusion surgery and surgery at the cervicothoracic junction. Nevertheless, no cases 
of artificial cervical arthroplasty in patients with congenital spinal diseases like the Klippel-
Feil syndrome have been reported. It is widely believed that arthroplasty may be difficult 
to perform owing to the anatomical anomalies and shape of the vertebrae interfering with 
instrumentation and positioning during the procedure. We report the first case of use of 
the Bryan disc arthroplasty in a patient with Klippel-Feil syndrome who presented with 
symptoms of cervical myelopathy.

Case report
The patient, a 33-year-old woman, presented with a 2-year history of slowly progressive 
neck pain and headache. The neck pain was localised to the posterior midline with 
bilateral radiation to her shoulders and occiput up to the vertex, disturbing her sleep and 
work. Oral analgesics had been tried without much improvement. She had bilateral hand 
numbness and clumsiness that made her unable to work as a waitress. Physical examination 
revealed a mildly decreased range of movement in her neck, bilateral positive Hoffman’s 
signs, and early myelopathic signs (hyperreflexia) in her lower limbs. There was bilateral 
diminished touch sensation on her fingertips. A cervical spine X-ray showed multiple 
abnormalities: there was partial incorporation of the C1 vertebra to the base of skull; C2/3 
vertebral bodies showed incomplete segmentation and fusion of the posterior elements; 
C6/7 vertebral bodies were also fused with a segmentation abnormality on the right side 
involving the posterior elements. On flexion/extension views there was an increase in 
the atlanto-axial distance of more than 6 mm, suggestive of C1/2 subluxation. Magnetic 
resonance imaging (MRI) confirmed the same bony anomaly with C1 occipitilisation, 
incomplete C2/3 segmentation, and complete C6/7 fusion (block vertebrae). There were 
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posterior disc bulges at the C3/4 and C4/5 levels. 
The thecal sac was indented with effacement of the 
anterior and posterior cerebral spinal fluid spaces at 
C4/5. There was cord flattening at this level but no 
accompanying abnormal cord signal changes.

 Her symptoms persisted despite physiotherapy 
and rest. Surgical intervention was indicated because 
of the significant clinical and radiological myelopathic 
signs and the risk of further deterioration. There were 
two issues to tackle. The first was her C2 nerve root 
pain secondary to C1-2 subluxation and the second 
was her C4/5 myelopathy. In order to prevent cord 
damage during positioning for the posterior fusion 
for C0-2, decompression of the C4/5 disc protrusion 
was considered first. In view of the significant loss 
of motion that would occur with a traditional ACDF 
of C4/5 combined with posterior fusion of the upper 
cervical levels, an anterior decompression with 

an artificial disc arthroplasty at the C4/5 level was 
adopted.

Surgical technique

A preoperative computed tomographic (CT) scan 
of the spine was done to assess the anatomy of the 
cervical vertebrae and thus confirm the feasibility of an 
arthroplasty. With the use of the Bryan Cervical Disc 
Prosthesis System (Medtronics, Inc, Memphis, Egypt) 
[Fig 1], an anterior cervical discectomy at C4/5 was 
performed, and a 14-mm artificial disc prosthesis was 
then placed at this level under radiological guidance. 
The implantation technique followed the established 
procedural protocol.3 The total operating time was 
2 hours and 30 minutes and there were no surgical 
complications. No cervical collar was placed.

 Postoperative flexion/extension X-rays (Fig 
2) and MRI of the cervical spine demonstrated 
maintenance of motion at the level of instrumentation 
with adequate decompression of C4/5 and satisfactory 
placement of the prosthesis.

 A posterior C0-C2 fusion with an iliac crest bone 
graft was performed 6 weeks afterwards for the C1/2 
instability. The surgical procedure was well-tolerated, 
with postoperative imaging showing satisfactory 
alignment and preservation of cervical spine mobility. 
The patient showed improved symptoms with less 
hand numbness and was able to return to work after 
2 weeks’ rest.

Discussion
Klippel-Feil syndrome occurs in a heterogeneous 
group of patients unified only by the presence of a con-
genital defect in the formation or segmentation of the 
cervical spine. Numerous associated abnormalities 
including congenital scoliosis, deafness, Sprengel’s 
deformity, and genitourinary and cardiovascular 

FIG 1. The Bryan artificial disc prosthesis

FIG 2. Lateral cervical spine X-rays before (a) and after (b) 
flexion with the Bryan disc arthroplasty at the C4/5 level 
demonstrating preservation of motion after operation
Note the adjacent vertebral abnormalities: fused C6/7, 
incomplete C2/3 segmentation and C1 occipitalisation

(a) (b)
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abnormalities, may be present.

 Treatment regimens depend on the severity of 
symptomatic segmental instability or neurological 
compromise, varying from modification of activities 
to extensive spinal surgery.5 Occipitocervical 
arthrodesis is accomplished most commonly via a 
posterior approach. In atlanto-axial and sub-axial 
arthrodeses, wires are commonly used to achieve 
atlanto-axial fusion. When posterior elements are 
deficient, lateral mass, transpedicle, or transarticular 
screw-plate fixations have been performed but 
these have left significant limitations of movement 
afterwards. Anterior decompressions with 
arthrodeses have been carried out for affixed sagittal 
deformities. The concept of disc replacement is not 
new. Stainless-steel (metal-on-metal) ball-in-socket 
devices have been implanted in cervical motion 
segments adjacent to Klippel-Feil lesions, and these 
have been found to preserve motion for more than 
a decade following surgery.6 With its newer metal-
polymer-metal design, the Bryan disc prosthesis aims 
to provide the full range of coupled movements within 
a sub-axial cervical motion segment, as well as offer 
a load-dampening effect similar to that of a natural 
disc. The Bryan disc is a composite-type artificial disc 
designed with a low friction, wear resistant, elastic 
nucleus with two anatomically shaped metal plates. A 
flexible membrane forms a sealed space and contains 
a lubricant to reduce friction and wear and tear. This 
implant allows a normal range of motion and comes 
in five sizes. Technically the procedure used for the 
Bryan disc arthroplasty is similar to that of other 
disc-replacement operations, except that it requires 
milling of the end-plates, thereby generating more 
bone dust. This problem can be overcome by using 
more irrigation during the operation and anti-
inflammatory drugs postoperatively. Heterotrophic 
ossification has been reportedly associated with 
Bryan disc arthroplasty.7

 We considered an arthroplasty with the Bryan 
artificial disc the most suitable choice for our patient 
because of several factors. Firstly, our patient is young 
and preservation of the motion in her remaining 
cervical spine segments is important for maintaining 
neck function and quality of life. Her multi-level 
disease means the segments without a segmentation 
abnormality bear the main shearing forces during 
flexion and extension of the neck. That accounts 
for the most significant degenerative spondylotic 

changes seen at the C3 to C5 levels. An ACDF would 
have restricted the range of movement in her entire 
cervical spine. The Bryan disc is effective according 
to data from the prospective European human clinical 
trial (January 2000), which showed preservation of 
a mean (standard deviation) of 9° (5°) of motion at 
the 2-year follow-up evaluation.8 Secondly, cervical 
arthroplasty is appropriate in our patient because 
at the C4/5 level there was predominantly anterior 
rather than posterior compression of the spinal 
cord and there was no significant cervical stenosis 
behind the vertebral body which would have made 
a cervical corpectomy a more appropriate choice. 
Thirdly, adjacent-segment degeneration associated 
with a traditional ACDF should be avoided, as this 
would aggravate the degeneration in the spondylotic 
spine and necessitate another operation to treat 
these transitional levels.9 A CT of the cervical spine 
was needed before the operation to study the bony 
anatomy and the feasibility of accommodating the 
Bryan disc in view of the highly variable features of 
this congenital anomaly. The main issue with the 
Bryan disc is its durability and long-term effects 
on adjacent motion segments, which remain as yet 
undetermined although it has been tested under 
laboratory conditions to 45 human equivalent years 
of neck movement with only little wear noted. 
Furthermore, the maintenance of motion should 
theoretically impose less biochemical stress on the 
adjacent levels compared with fusion.

Conclusion
The categories of patients receiving artificial 
disc arthroplasties have been expanding with 
improvements in techniques and the emergence 
of more clinical outcome data. We report the 
first case where an artificial disc arthroplasty has 
been performed in a patient with the Klippel-Feil 
syndrome, where a congenital defect occurs in the 
cervical spine segmentation. Decompression of the 
most spondylotic level was achieved, and motion was 
maintained. The clinical and radiological outcomes 
were satisfactory, but long-term follow-up is required 
to evaluate the functional preservation achieved by 
this method. For patients with congenital spinal 
disease, careful evaluation of the correlation between 
the anatomical anomaly and functional compromise 
is important when considering the feasibility of 
arthroplasty in this group.
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