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Abstract Owing to failure to achieve positive long-term

effects, the currently performed treatment methods for

lumbar facet joint syndrome (LFJS) are still under debate.

Interspinous distraction devices unload the facet joints.

Thus, these devices might be an alternative surgical treat-

ment method for LFJS. The aim of this study was to

evaluate the clinical and radiological outcome of an

interspinous distraction device for the treatment of LFJS.

Subjects had verified single level LFJS at level L4–5. They

received percutaneous facet joint denervation (PFJD). If

pain persisted, they were offered implantation of an inter-

spinous device (Coflex) and/or repeat PFJD. Clinical and

radiological outcome was determined before and after

PFJD or surgery up to 2 years afterwards in all cases.

Forty-one patients with LFJS at L4–5 underwent PFJD.

Twenty patients with persisting pain underwent a sub-

sequent surgery for implantation of an interspinous device.

Five patients with recurrent pain at 6–12 months opted for

an additional PFJD. Three obese patients (body weight

[100 kg) had persistent pain at 3 months after surgery and

received additionally dorsal semi-dynamic stabilization.

The clinical outcome improved significantly in the surgi-

cally treated patients; however, it did not differ compared

with patients receiving PFJD only after 24 months.

Radiological evaluation revealed a restricted range of

motion (ROM) of the operated and an elevated ROM of the

adjacent segment. Surgical or device-related complications

were not observed. In conclusions, the implantation of an

interspinous Coflex device in case of recurrent facet joint

pain succeeds to improve facet joint pain in clinical short-

and mid-term settings. However, it does not exceed the

outcome of denervated patients.
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Introduction

The lumbar facet joint syndrome (LFJS) is a common

cause of chronic low back pain [5, 15, 17, 18]. Facet joint

therapy consists of injections into or at the facet joint itself

or at the medial branches of the dorsal rami [27, 28, 33,

47], percutaneous radiofrequency denervation or kryorhi-

zotomie [38–40, 44–47, 49], or surgery [4, 10–12, 15, 19,

32, 34]. The recurrence rate 6–12 months after radiofre-

quency denervation is over 60% [1, 42]. The failure to

achieve a positive long-term effect often leads to fusion

surgery. On the basis of the results of prospective [11, 32]

and retrospective [12, 19] studies, fusion surgery is not

broadly supported in the treatment of the degenerative

LFJS [8]. Moreover, fusion surgery possibly accelerates

degeneration of the adjacent segments [24, 26, 41].

An alternative to fusion surgery in patients suffering

from LFJS might be the use of interspinous distraction

devices. Patients with spinal canal stenosis or re-herniated

lumbar disc experience a reduction in back pain following

the insertion of such devices [43, 55, 56]. This beneficial

effect is probably due to the release and stabilization of the

facet joint [6, 43, 55, 56] as demonstrated in cadaver model

studies [14, 21, 37, 48, 53].

In this study, the surgical treatment of recurrent lumbar

facet joint pain with a dynamic interspinous device
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(Coflex; Paradigm Spine; New York, NY, USA) in patients

with an additional relative spinal canal stenosis, but with-

out claudicatio spinalis was evaluated after 2 years of

follow-up.

Methods

This study, retrospectively, reviewed 143 patients who

were diagnosed with LFJS between February 2004 and

May 2005. The diagnosis was verified by facet joint infil-

tration (FJI). The history and physical examination

revealed low back pain in all cases, sometimes with pain to

the dorsal thigh. There were no radicular symptoms,

claudicatio spinalis, or reduction in walking distance.

Hyperextension had an additive effect; whereas, the flexion

lead to a pain relief in most of cases. Pain could be pro-

voked by paramedian pressure over the facet joints in many

cases. Pressure above the sacroiliac joint did not provoke

the characteristic pain.

To establish a differential diagnosis between discogenic

pain and facet joint pain, all patients underwent the same

diagnostic algorithm at our department as shown in Fig. 1.

According to our diagnostic algorithm, an X-ray-controlled

FJI was performed first, as it is less invasive than discog-

raphy. If the patients did not respond to the FJI and if the

segment showed degeneration on imaging, discography

was performed. If the patients responded to the FJI with

clinically relevant pain relief, a discography was not per-

formed, even when there were radiological signs of DDD.

Facet joint infiltration was performed at a single level. If

this did not lead to substantial pain relief, another level was

infiltrated several days later to isolate the segment of main

pain. All FJIs were performed bilaterally under fluoro-

scopic guidance by the same neurosurgeon. One milliliter

of bupivacain 0.5% and 0.5 ml triamcinolone acetonide

were injected with a 22 GA needle in or around the joints.

Patients with a pain relief of at least 70% after FJI were

considered to have an LFJS. Back pain was measured with

a visual analog scale (VAS) before the injection and again

one day after the injection.

Out of these patients, 43 patients had LFJS at level L4–

5. In these patients, CT scans showed a relative spinal canal

stenosis, defined as an anterior-posterior diameter between

10 and 13 mm.

As therapy, percutaneous facet joint denervation (PFJD)

was conducted within a few days after FJI with the Neuro

N50 (F. L. Fischer; Freiburg, Germany). All of the PFJDs

were performed at a single level on both sides by the same

neurosurgeon, as previously described [9], with a temper-

ature of 85� for 90 s, after application of 0.5 ml lidocaine

2% at the target points of the L4 and L5 transverse pro-

cesses of both sides. FJI and PFJD were performed with the

aid of one nurse at our outpatient department. The patients

were released at the same day and could return to normal

life activity. 1 min in our outpatient department costs

€1.31. The hospital receives €191 for a thermocoagulation

according to the diagnosis-related groups (DRG) system in

Germany.

Visual analog scale and Oswestry disability index (ODI)

version 2.0 were evaluated before and after this interven-

tion. The outcome of all of these patients was evaluated

7 days and 3, 6, 12, 18, and 24 months after PFJD by VAS,

ODI, and Odom’s criteria. Clinical success was defined as

having both (1) VAS reduction of 50% from pre-op to 2-

year follow-up and (2) an Odom’s criteria of ‘‘excellent’’ or

‘‘good’’.

In cases of recurrent pain after PFJD, FJI was performed

again at L4–5 to reconfirm the diagnosis. If positive, the

patients were offered either an additional PFJD or

implantation of an interspinous device (Coflex; Paradigm;

New York, NY, USA) under general anesthesia.

For this surgery, the interspinous ligaments were

removed with a rongeur after a midline skin incision of

approximately 4 cm. The required size of the device

implant was measured using a trial inserter under fluoros-

copy. Then, the interspinous distractor was inserted tightly

into the interspinous space as deeply as possible. Finally,

the wing clamps of the implant were tightened with forceps

(Fig. 2). Special care was taken to avoid destruction of the

medial branch by excluding the use of a monopolar or

bipolar at the level of the facet joints. The operated patients

were mobilized the next day after surgery and left the
Fig. 1 Algorithm showing the diagnostic procedures for differenti-

ating the origin of low back pain at our department
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hospital 3–7 days later. They were instructed to avoid

heavy labor for 4 weeks. 1 min in our OR costs €2.63. The

hospital receives €4,474 for this procedure according to the

DRG system in Germany.

Patients with recurrent pain following implantation of

the Coflex device underwent FJI again to confirm the

diagnosis of an LFJS at the same level. Then, they were

stabilized with a semi-dynamic stabilization system (Cos-

mic; Ulrich Medical; Ulm, Germany) via a transmuscular

approach. Owing to the approach and the placement of the

pedicle screws, destruction of the medial branches could be

considered probable. The medial Coflex device did not

hinder access for pedicle screw insertion and did not need

to be removed. All of these operations were performed by

the same neurosurgical team. All follow-up examinations

were performed by the authors on an outpatient basis at our

department.

Plain and flexion–extension radiographs of the lumbar

spine were performed before surgery and at 3, 12, and

24 months after surgery. Lumbar lordosis (L1–5),

segmental lordosis at L4–5, and adjacent segment lordosis

at L3–4 were measured in the neutral position according to

Cobb [7]. Lumbar, segmental, and adjacent segmental

sagittal range of motion (ROM) were measured on flexion–

extension radiographs. The degree of degenerative changes

in the facet joints and intervertebral discs was determined

by Kellgren’s criteria before surgery [20].

Results

Study sample

Percutaneous facet joint denervation was performed in 43

patients with a single level LFJS at L4–5. Two patients

were excluded from the analysis because of a later disc

herniation at L5–S1. Pre-operative age, sex, body mass

index, smoking behavior, pain medication use, previous

operations, employment status, and pain distribution are

presented in Table 1 for non-surgical and surgical patients.

Fig. 2 CT scans showing the

tight contact of the interspinous

device to the spinous processes.

The wing clamps hold the

device in the median position. a,

b Sagittal, c coronar, d axial
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Clinical outcomes

At the 7-day follow-up after PFJD, 40 of 41 (98%) patients

experienced a relief of back pain greater than 50%

according to the VAS. But at 3 months of follow-up, only

18 of 41 (44%) patients reported of a relief of back pain

greater than 50%. Twenty-three of 41 patients stated a

recurrent back pain intensity of more than 50% at the

3 months follow-up. Radiating pain to the buttock or thigh

improved along with the back pain, but while the back pain

recurred in the same location, the distribution of the radi-

ating pain did so with alterations in its distribution.

Owing to this recurrent pain within 3 months, 22

patients decided to have an operation and received the

Coflex interspinous device. As mentioned above, two

operated patients later developed a disc herniation at L5–

S1 with sudden onset of sciatica and were excluded from

this analysis. Thus, 20 surgical patients were evaluated and

21 patients did not receive any surgery (Fig. 3). Sixteen of

these 21 non-surgery patients did not require further

invasive therapy. Five patients decided to have a second

PFJD because of recurrent pain 6–12 months after the first

PFJD (Fig. 3). These patients were included and followed

in the non-surgical group.

The patients who went on to have surgery had a sig-

nificantly higher (P \ 0.001) ODI at baseline before the

initial PFJD than did the patients who never underwent

surgery (Fig. 4). Surgical and non-surgical patients bene-

fited significantly 7 days after surgery or PFJD, according

to the ODI and VAS (Figs. 4, 5). After 24 months, the

treated patients still benefited significantly according to the

previously mentioned criteria, although when compared

with the 1 week results in both groups, a significant dete-

rioration could be observed (P \ 0.027 according to ODI

and VAS).

Nevertheless, defining success as a reduction of 50% or

more in the ODI and VAS, only 9 of the 20 (45%) Coflex

patients were successful on the ODI, and only 7 of 20

(35%) were successful on VAS 2 years after surgery. Using

the criteria of 50% reduction in ODI or VAS, similar

results were found in the non-surgical patients [8 of 21

(38%) according to ODI and 8 of 21 (38%) according to

VAS].

After 24 months, the overall outcome according to

Odom’s criteria showed similar outcomes in all treated

patients (Table 2).

Three surgical patients with a secondary poor outcome

within 3 months after implantation of a Coflex device

received an additional posterior semi-dynamic stabilization

(Cosmic; Ulrich Medical; Ulm, Germany). The final out-

come of these patients was good in two cases and fair in

one case according to Odom’s criteria. These patients had a

weight between 100 and 110 kg. No surgical- or device-

related complications were observed.

Table 1 Sociodemographic and clinical data of the study patients

Surgical patients Non-surgical patients

Number of patients 20 21

Gender

Male 15 11

Female 5 10

Age of patients 39–71 years 39–73 years

BMI (kg/m2) 27.15 (±5.5) 28.62 (±4.4)

Employment status

Employed 9 12

Unemployed 7 3

Retired 4 6

Smoker 8 8

Pain medication

NSAIR 20 21

Opiates 9 8

Previous surgery

at level L4–5

6 11

Pain distribution

Back 20 21

Buttock 6 9

Dorsal thigh 5 5

Lower leg – –

Fig. 3 Patient selection for treatment of LFJS. All patients underwent

percutaneous facet joint denervation (PFJD). Twenty patients with

early recurrence of pain decided for surgery (plus another 2 who were

excluded). Five patients with later recurrence of pain decided for a

second PFJD (and remained categorized as non-surgical patients).

Owing to recurring pain after surgery, three patients received

additional screw-rod instrumentation
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Radiological outcomes

The interspinous devices allowed segmental movement in

all of the operated cases (Fig. 6). The data analysis showed

a significantly lower lordotic angle of the operated segment

L4–5 (P \ 0.0001) and a significantly higher lordotic angle

of the adjacent level L3–4 (P \ 0.032) in plain radiographs

2 years after the operation (Table 3; Fig. 7). Furthermore,

the radiographic evaluation showed a significantly restric-

ted ROM of the operated level L4–5 (P = 0.003) and

elevated ROM of the adjacent segment L3–4 (P = 0.031)

after Coflex implantation (Table 3). The lumbar ROM L1–

5 was increased postoperatively (P = 0.006). The radio-

logical evaluation according to Kellgren’s criteria revealed

clear degenerative changes in the facet joints (2.95 ± 0.99)

and the discs (2.88 ± 1.02) in all patients. These degen-

erative changes did not correlate with the clinical status

(r \ 0.29, P [ 0.08).

Discussion

The presented study shows a 2-year follow-up of 41

patients with LFJS at L4–5 that underwent PFJD. While

five patients with recurrent pain opted for additional PFJD,

20 patients underwent a subsequent implantation of an

Fig. 4 Course of functional

disability according to the

Oswestry disability index

(ODI), separated into surgical

and non-surgical patients. The

later surgical patients received

the interspinous implant soon

after the 3 month follow-up

after denervation

Fig. 5 Course of pain in

surgical and non-surgical

patients according to a visual

analog scale (VAS) separated

into surgical and non-surgical

patients. The later surgical

patients received the

interspinous implant soon after

the 3-month follow-up after

denervation

Table 2 Outcome according to Odom’s criteria of surgical and non-

surgical patients

12 months 24 months

Surgical Non-surgical Surgical Non-surgical

Excellent 1 0 0 0

Good 12 6 4 2

Fair 6 12 14 16

Poor 1 3 2 3
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interspinous device. The clinical outcome improved sig-

nificantly in the surgically treated patients, but it did not

differ compared with patients receiving PFJD only after

24 months. Radiological evaluation could show a restricted

ROM of the operated and an elevated ROM of the adjacent

segment.

Facet joint denervation

The role of PFJD in the long-term treatment of low back

pain caused by the facet joints remains controversial. In a

prospective randomized study in 70 patients without pre-

vious back surgery, PFJD had no significant effect on VAS

or ODI at 4 or 12 weeks [25]. However, other prospective

randomized studies on PFJD for LFJS have reported a pain

reduction in at least 50% in 46–87% of the patients at the

1-year follow-up [9, 49, 50]. In contrast to the study by

Leclaire et al. [25] patients’ selection for a PFJD in the

latter studies consisted of a pain relief of more than 50%

following medial branch block or FJI performed by the

study teams themselves.

In the present study, 98% of all patients had a pain relief

greater than 50% at the 7-day follow-up; whereas, only

44% of all patients had this much pain relief at the

3 months of follow-up. The present study selected patients

by the same criteria as in the studies just mentioned (i.e.

substantial reduction of VAS score after FJI), so our rela-

tively low rate of pain reduction 3 months after PFJD

might be explained by the high portion of patients with

previous back surgery (40%). Studies including patients

with previous back surgery have reported only approxi-

mately 40% improvement after PFJD [29, 35, 36, 38]. A

Fig. 6 Functional radiographs

of a 56-year-old male patient.

The interspinous distraction

device still allows motion at the

operated segment. a Flexion, b
extension

Table 3 a Mean lordosis angle in plain scans and b mean sagittal

range of motion (ROM) in flexion–extension scans

Pre-OP 2 years P value

a Plain (�) mean ± SD

L1–5 (�) 28.6 ± 11.5 27.8 ± 12.1 0.283

L3–4 (�) 6.4 ± 3.7 8.0 ± 3.5 0.032

L4–5 (�) 7.8 ± 3.1 5.7 ± 2.4 \0.0001

b ROM (�) mean ± SD

L1–5 (�) 15.8 ± 10.4 21.1 ± 11.8 0.006

L3–4 (�) 2.0 ± 2.6 4.8 ± 4.2 0.031

L4–5 (�) 4.6 ± 2.8 2.6 ± 1.5 0.003

Fig. 7 Plain radiograph of a 39-year-old female patient with

monosegmental degenerative changes at L4–5. a Preoperative. b
After implantation of a Coflex interspinous device. The patient

responded with a significant pain relief to the FJI and PFJD, so

following our diagnostic algorithm, a discography was not performed

despite radiological signs of a DDD
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suboptimal anatomic placement of the radiofrequency

needles resulting in ineffective PFJD is another possible

explanation [3, 25].

A double-blind control-block to verify the diagnosis of

LFJS [30, 31] was not performed, but we view the positive

FJI and subsequent beneficial PFJD as a highly indicative

sign that LFJS was present and as strong evidence against

the possibility of a placebo effect during FJI.

On the basis of the results of the past literature and

present study, PFJD appears to be an effective and safe

method to treat LFJS [8, 9, 49, 50]. Complications, such as

transient dysaesthesia, numbness, or neuritis are rare [9, 49,

50].

Fusion surgery

When compared with PFJD, the role of surgery in the

treatment of low back pain remains even more controver-

sial [52]. A significant improvement of low back pain after

spinal fusion could not be verified by a review of the

Cochrane database [16]. Nevertheless, the differentiated

diagnosis of the origin of low back pain by FJI was con-

sidered as helpful to achieve substantial clinical improve-

ment by stabilizing surgery [32]. Fusion techniques to treat

low back pain possibly related to the facet joints were

performed and evaluated in two prospective [11, 32] and

two retrospective studies [12, 19]. However, the differen-

tiation of low back pain [19] was not clear and not intended

in these studies. FJI was used as a predictor of surgical

outcome, but not to make a clear diagnosis of an LFJS.

Recent studies on stabilizing pedicle screw surgery have

reported a low rate of complications [2, 54], but still, fusion

surgery might accelerate degeneration of the adjacent

segments [24, 26, 41]. Interspinous devices might be an

alternative in the surgical treatment of degenerative lumbar

disease.

Interspinous devices

Distraction of the spinous processes leads to a stretching of

the ligamentum flavum (thus widening the spinal canal)

and opening of the neuroforamina. Furthermore, it

decreases the facet joint loading [53]; so, besides spinal

canal stenosis, it might also be possible to treat low back

pain originating from the facet joints by distracting the

spinous processes.

Regarding the use of different interspinous implants in

the clinical setting, controversial results depending on the

device used and the indications exist [13, 22, 23, 43, 51,

56]. Some studies have shown that the implantation of

interspinous devices in case of spinal canal stenosis or

DDD had improved low back pain back [23, 43, 56],

whereas in other studies these implants failed to show

similar positive outcomes [22, 51]. The positive effect

regarding low back pain in some of these studies might be

related to a facet joint release.

In the present study, all of the operated patients with

diagnosed LFJS at the level L4–5 profited substantially

from interspinous distraction. These findings support the

theory that in case of a singe level LFJS facet joint

unloading can lead to a pain reduction. However, more

than 24 months of follow-up period, a significant deterio-

ration could be observed. The reason for the recurrence of

pain is not quite clear. The patients suffered from a

degenerative disease of the lumbar spine that can progress.

We did not perform an infiltration of the facet joints at L4–

5 at the 2-year follow-up. Thus, it is unclear whether the

pain recurrence originates from the LFJS at L4–5 or from

other causes as DDD or facet pain at adjacent levels.

Furthermore, even if an LFJS is reconfirmed at the same

level, the question arises what consequence the increase of

pain should have. Should the patients undergo PFJD again

or further surgery as fusion or dynamic screw-rod instru-

mentation? We would favor PFJD again as first treatment

modality in these cases, because it is less invasive. Fur-

thermore, the surgery required an anesthesiological team,

two nurses in the operative room, hospitalization for at

least 3 days, avoidance of heavy labor for at least 4 weeks

(associated with loss of income in many cases during this

period). The denervated patients were treated with the aid

of one nurse at the outpatient department and could

immediately return to normal activity. The costs for the

insurances are about 23-fold higher for the operated

patients. This reflects some of the socioeconomic costs

comparing both procedures.

A further possibility of pain recurrence is the failure of

the interspinous implant to maintain facet joint unloading

for a longer period. In our study, three patients had an early

secondary deterioration after Coflex implantation and

received a semi-dynamic screw-rod instrumentation (Cos-

mic) that improved the pain again. All of them had a body

weight of more than 100 kg. This might demonstrate that

the total weight of the patient and duration of load have a

major impact on the function of the device to unload the

facet joints.

Radiological presentation

Distraction of the spinous processes by the interspinous

device could lead to a non-lordotic alignment of the

operated segment and thereby also influence the alignment

of other spinal segments. The present study shows that the

operated segment loses 2.1� of lordosis, while the adjacent

segment gains 1.6� of lordosis. In a study using the DIAM

interspinous device [22], a slight loss of lordosis of 2� was

found in the operated segment on postoperative images.
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The moderate increase in lordosis in the superior adjacent

segment found in the present study is probably a com-

pensation for the kyphotic change in the operated segment.

Restriction of motion at the operated level by the

interspinous device might lead to hypermobility of the

adjacent segments. Radiographic evaluation of patients

implanted with the Coflex device showed a significantly

decreased ROM at the index level without effect on adja-

cent level ROM [23]. Biomechanical studies also support

the finding that interspinous devices (Coflex, X-Stop)

restrict ROM at the operated level without affecting the

facet joint loading or disc pressure at adjacent levels [14,

48, 53]. Our data also showed a significant reduction in

mobility at the operated segment. The postoperative

increase in adjacent level ROM of 2.8� in the present study

was significant, but with 4.8� was still in the physiological

range. The ROM of the lumbar spine L1–5 also increased

significantly by 5.3� in our study. Thus, our data are con-

sistent with other studies showing no evidence of hyper-

mobility of the adjacent level.

Conclusions

Facet joint infiltration is an appropriate way to detect and

treat LFJS. The standard therapy should be a PFJD.

The implantation of an interspinous Coflex device in

case of recurrent facet joint pain succeeds to unload the

facet joints and to improve facet joint pain in clinical short-

and mid-term settings, but it does not show any advantage

over PFJD. Furthermore, considering the efforts and costs

of surgery for this indication, a PJFD should be repeated in

case of recurrent pain, before surgery is considered. The

current Coflex device does not seem to be suitable for

heavy patients.
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