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Abstract A first generation of Coflex implant for non-rigid

stabilization of lumbar spine was presented by Samani

(Study of a semi-rigid interspinous U fixation system. Spinal

Surgery, Child Orthopaedics: 1707, 2000).

We started to treat patients with this Coflex device in

2004 and since then more than 600 patients have been

operated in our Neurosurgical Department. We are reporting

156 patients treated between December 2004 and 2006 with

complete follow-up. The clinical trials of this and other

implants provide evidence that this interspinous non-rigid

stabilization is useful against low-back pain due to degener-

ative instability and without serious complications.
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Introduction

The Coflex interspinous implant is made of titanium having

a U shaped form. It produces an interspinous and a discal

distraction, dampening the antero-posterior forces and is

compressible in extension, has some small reliefs that mini-

mize expulsion, controls also rotation and spinal alignment.

This interspinous device is functionally dynamic: com-

pressible in extension, allowing flexion and increase of

rotational stability. Meanwhile the centre of rotation is

close to the spinal canal. Coflex implant also protects the

posterior elements performing stress reductions on facet

joints with maintenance of foraminal height. Also it is easy

to use because of the lesser invasiveness and tissue-sparing

procedure.

Interspinous Coflex device stabilize intraoperative insta-

bility after decompression maneuver. Late instability may be

prevented if projected. It is ideal in cases of facet arthrosis

and all related decompressive procedures [1–10].

Material and Methods

From December 2004 to 2006, 156 patients with different

lumbar problems were treated with a Coflex interspinous

implant. These patients were controlled 6 months, 1 and

2 years after the operation.

The ethiologies of lumbar pathology were as follows:

Degenerative disc disease 42 cases Fig. 1

Degenerative spondylolisthesis 9 cases Fig. 2

Voluminous herniation 12 cases Fig. 3

Vertebral instability 60 cases Fig. 4

Recurrent disc herniation 6 cases Fig. 5

Lumbar canal stenosis 27 cases Fig. 6

The age of the patients in 9 cases were between 20 and 30

years old, 33 between 30 and 40, 36 between 40 and 50, 42

between 50 and 60, and 36 between 60 and 70 years old.

Fifty-seven were male and 99 female.

Regarding the level, the Coflex was implanted in 26

patients at L3–L4 in 103 at L4–L5 and in 27 at L5–S1.

Degenerative disc disease (DDD) was diagnosed clinically

when the patients had lumbar pain at least for 1 year and the

MRI showed a decrease of disc height, loss due to hydration

with image of black disk. Only in those cases we implanted

the Coflex device. Degenerative spondylolisthesis was grade

I, and in most cases patients were diagnosed with DDD.When

therewas a voluminous extrusion of the discwe also implanted

a Coflex device since we only operated the fragment extruded

without removing the rest of the disc, and we tried to avoid a
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recurrence of disc herniation. Vertebral instability is operated

with Coflex when there is only one segment concerned to be

clinically and radiologically confirmed. Recurrence of disc

herniation is also treated with Coflex after removing the disc

herniation, and lumbar canal stenosis is treated with forami-

notomy, flavectomy and Coflex device.

Operative Technique

Under general anesthesia the patients were placed on a

radiolucent table in decubitus prone position. After the oper-

ative level is confirmed through fluoroscopy, a middle sagit-

tal incision of 4 cm is made over the spinous process of the

level, paraspinal muscles are stripped off the laminae while

preserving the facet capsules.

The interspinous ligament is sacrificed and any bony

overgrowth of the spinous process that may interfere with

insertion is resected. Ligamentum flavum is then also

resected and microsurgical decompression is performed re-

lieving all points of neural compression. Trials are utilized to

define the appropriate implant size. Instruments are placed

on trial to evaluate proper contact with the spinous process

and the amount of interspinous distraction. Some bony re-

section of the spinous process may be needed to ensure

proper contact of the implant. Distraction is considered to

Fig. 2 MRI (T1) showing degenerative spondylolisthesis

Fig. 1 MRI showing degenerative disc disease

Fig. 3 MRI showing voluminous disc herniation
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be appropriate if it prevents any setting of the interspinous

distance after successful decompression in cases of spinal

stenosis. The wings of the device may need to be opened

slightly using bending pliers at the mid portion of the wing

to ensure appropriate depth of insertion. The implant is

introduced via impaction. If the wings are not having suffi-

cient bony contact additional stability can be achieved by

slightly crimping the wings. The incision was closed and

the patients were allowed to return home the next day after

surgery.

Clinical Results

In our stadistic there are different clinical groups. We are

going to differentiate the results in order to ethiology.

Regarding lumbar canal stenosis (42 cases) we followed

the criteria that the patient must be older than 50 years,

have mild to moderate stenotic symptoms, have pain that is

relieved when flexed and aggravated when extended. We

have excluded patients with unremitting pain in any posi-

tion, fixed motor deficit, severe symptomatic lumbar spinal

canal stenosis at three or more levels and spinal instability.

We used to score these patients with the Swiss Spinal Steno-

sis (SSS) Questionnaire [11, 12]. The mean follow-up was

24 months after surgery. The patients were 19 male and

8 female, the age of patients were between 58 and 80 years.

Patient satisfaction of SSS demonstrated that 80% of

patients were satisfied with the outcome of their surgery,

40% of patients had a significant change in symptom severi-

ty and 10% showed a significant improvement in physical

function.

The mean dural sac changed from 74 mm2 preoperatively

to 90 mm2 postoperatively. The intervertebral foramina was

increased from 60 to 80 mm2 and the interspinous distance

increased from 4 to 9 mm.

We had 12 cases with voluminous disc herniation and

recurrent disc herniation in six patients. Senegas [13] advises

to treat cases of huge disc with removal of the extruded

fragment plus interspinous spacer. The explanation for this is

to avoid decrease of disc height and recurrence of disc hernia-

tion. In our 12 cases no recurrence of disc herniation happened

and the disc height was similar as before the operation.

The recurrence of disc herniation was treated by removal

of the fragment and insertion of the Coflex interspinous

spacer. The goal was to avoid new surgery and also to

avoid possible lumbar segmental instability, which, although

they were a few cases, did not happen.

In the last group we could include altogether 42 cases of

degenerative disc disease, nine cases of degenerative spon-

dylolisthesis grade I, and 60 cases of single level segmental

instability. They produce similar symptoms which are local

lumbar pain when moving the lumbar region and decrease

or disappearance of the pain when resting. Radiologically

all of our nine cases of degenerative spondylolisthesis

Fig. 4 MRI showing vertebral instability

Fig. 5 MRI showing recurrence of disc herniation

Fig. 6 MRI showing lumbar canal stenosis
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grade I had local segmental instability and degenerative

disc disease.

It must be stressed that the 60 cases of single level local

segmental instability had also degenerative disc disease.

The 42 cases with degenerative disc disease had radio-

logically a black disc principally and local lumbar pain.

In the group of 111 cases (60 lumbar local instability,

42 DDD and nine degenerative spondylolisthesis) we ver-

ified the improvement in low back pain in 80% of cases and

the Oswestry functional score changed from 60 preopera-

tively to 16 postoperatively.

Postoperative analysis of MR images showed marked

improvement in bony lesions on both sides of the disc.

There were cases when the U device could not be inserted

due to extensive weakness of the spinous process during the

surgical procedure. In these cases, patients were unable to

benefit from this technique and conventional fusion with

pedicular screws was performed.

There were no late neurological complications related to

the U and no cases of U penetration inside the canal or

infection.

Discussion

We have treated with Coflex interspinous spacer a hetero-

geneous group of patients with lumbar problems, but

the final results after operation have been excellent.

This non-rigid stabilization has solved the problem of

low back pain due to degenerative instability, and in our

cases of lumbar stenosis has avoided a more aggressive

operation such as laminectomy with or without fusion.

The current results demonstrate that the dural sac

increases with the Coflex interspinous implant, as we

usually also performed foraminotomy plus flavectomy,

but not laminectomy. Inufusa et al. [14] reported findings

with X-Stop interspinous implant, based on the computed

tomography data that showed that flexion increased the

size of the central canal by 24 mm2 or 11% and extension

decreased the size of the canal by 26 mm2 or 11%.

Shönstron et al. [15] reported that the cross-sectorial

area of the spinal canal is reduced by 40 mm2 and the

mid-sagittal diameter of the canal is reduced by 2 mm

when the lumbar spine moves from flexion to extension.

Also the neural foramina dimensions were shown to be

position dependent [16–20]. This technique is very favor-

able compared with laminectomy and fusion, since it is

very easy and has no complications.

Regarding the other group of patients treated with the

Coflex implant, they had significant resolution of low back

pain. The functional improvement assessed using the

Oswestry score was very clear.

Conclusion

In summary Coflex interspinous implant is a useful and easy

technique in the management of some lumbar problems such

as degenerative disc disease, lumbar segmental instability,

grade I degenerative spondylolisthesis, mild lumbar canal

stenosis and to prevent lumbar spinal instability after volu-

minous disc herniation or recurrent disc herniation.
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