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Abstract

Study Design: Prospective cohort study.

Objective: To evaluate the long-term effectiveness of a posterior dynamic spine stabilization (PDS) System called PercuDyn
system as a treatment for low back pain (LBP) in patients with degenerative disc disease who have failed conservative treatment.

Methods: Thirty-five patients (21 males, 14 females,mean age 36years) with chronic LBPdue todegenerative discdisease underwent
percutaneous facet augmentation with the PercuDyn system. Indications for implanting the PercuDyn device were chronic LBP
without sciatica, significant disc degeneration, and who failed conservative treatment. Follow-up after surgery ranged from 4 to 8 years.
Patients were clinically evaluated using visual analogue scale (VAS), Oswestry Disability Index (ODI) questionnaire, and the EQ-5D3L.

Results: TheVAS scale andODI scores improved at 6 months, 1 year, 2 years, and 4 to 8 years in comparison with the baseline values (P
< .001 and P < .01, respectively). Equally, data from the EQ-5D-3L questionnaire suggested improvements in all domains, including pain
and discomfort, over the follow-up period. However, during follow-up, 16 patients (46%) have had unsatisfactory outcome including
failure of implant to resolve symptoms (n ¼ 8), developed symptomatic disc protrusion (n¼ 4), and loosening of the screws (n¼ 4).

Conclusion: Our clinical experience highlights the rather high overall failure rate of this system. Although, some patients show
significant improvement in their symptoms, we believe that patients with LBP related to degenerative disc disease are a poor
indication for this PDS device.However, large scale studies, with optimised selection criteria are needed to demonstrate the exact
role of this device in spinal patients.
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Introduction

Low back pain (LBP) is one of the widest spread public health

problems in industrialized countries, with an estimated 60% to

70% of the adult population experiencing a back problem at

some point in their lives.1,2 Recently, LBP became one of the

most common health disabilities in the world, as more than75%
of patients with LBP suffer from short time disability and

around 5% become permanently disabled.3,4 The cause of LBP

can be difficult to identify, but some reports suggest that disc

degeneration are a source of LBP. Schwarzer et al5 reported

that 39% of cases of chronic LBP are discogenic. Other causes

of LBP are facet joints degeneration, cauda equina syndrome,

infection, tumor, osteoporosis, arthritis, and fractures. Chronic

LBP treatment varies from nonoperative management,

including physiotherapy to interventional treatment, which

might include spinal injections or radiofrequency ablation for

pain relief.6 If conservative methods fail, operative options

such as spinal fusion, anterior disc replacement and posterior

dynamic stabilization (pedicle/spinal process-based devices)

can be considered. Because of uncertain outcome, many young

and active patients do not want to proceed with major surgeries
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such as fusion or disc replacement as this cannot be reversed, if

the patient fails to improve. In addition to that, there is a risk of

biomechanical changes after fusion surgery, which may lead to

accelerated degeneration of the adjacent segments and persis-

tent back pain.

In recent years, minimal invasive, motion-preserving

techniques that restore intersegmental stability have been

developed as an alternative method for open surgery in the

treatment of LBP. Minimal invasive techniques have a bet-

ter immediate postoperative recovery due to lesser soft tis-

sue injuries, blood loss and injury to other anatomical

structures compared with open procedures.7 In addition,

these devices might decrease the risk of adjacent segment

degenerative changes by minimizing the biomechanical

changes of the spine through preserving mobility of the

targeted level and disperse the load from the facet joints/

intervertebral discs.8

In this study, we present results of an 8-year prospective trial

on the effectiveness of a posterior dynamic spine stabilization

(PDS) system called PercuDyn system as a treatment for LBP

in patients with degenerative disc disease (DDD) who have

failed conservative treatment. This cohort study is to present

the long-term follow-up results of patient receiving the PDS-

PercuDyn device. We hypothesized that PercuDyn system

(Interventional Spine Inc) is an effective and long lasting mini-

mally invasive treatment of patients presenting with persistent

LBP related to DDD. Several case series have described the

immediate and short-term results. However, no experiences are

published on the long-term results of this implant. Authors

publishing their experiences with the PercuDyn device have

reported follow-up periods up to 24 months.9-12 However,

given the nature of the treated condition and the type of the

implant, it is important to describe the long-term effect, risks

and benefits. Although we did not achieve the recruitment

target of 50 patients over the period from 2009 to 2014 as set

out in our trial protocol, the study was not extended, and

recruitment was stopped at 35 patients due to high rate of

treatment failure. In that light, it is perhaps especially appro-

priate to report the long-term effects of this system.

Methodology

This is a prospective single site cohort study with an ethical

approval by the original ethical review board. From Sep-

tember 2009 to November 2013, 35 consecutive patients

were enrolled and treated with PercuDyn implant at a single

center. All patients included in this study underwent at least

1 year of comprehensive conservative treatment. Inclusion

criteria: Patients with LBP aged 18 years and older, chronic

LBP without radiation to the lower limbs, not undergoing

any other concurrent treatments for pain other than routine

analgesia, patients with lumbar disc degeneration grade 2, 3,

or 4 according to Pfirrmann’s classification of lumbar inter-

vertebral disc degeneration, and patients who failed nono-

perative treatment such as nonsteroidal anti-inflammatory

drugs (NSAIDs), muscle relaxant, local injective therapies,

and structured physiotherapy. Exclusion criteria included

previous lumbar spinal surgery, normal intervertebral disc

(grade 1) or loss of the intervertebral disc height of more

than 50% (grade 5) on magnetic resonance imaging scan

according to Pfirrmann’s classification, significant leg pain

from neural compression (slipped disc, sciatica), trauma,

infection, malignancy, inflammatory joint disease, unstable

neurological signs/symptoms, pregnancy, and inability to

complete questionnaires. The primary outcome measure was

visual analogue scale (VAS). The secondary outcome mea-

sures included the Oswestry Disability Index (ODI) and

EuroQol 5-D (EQ5-D).

Recruitment Process

Patients with LBP referred by their general practitioners to the

spinal outpatient clinic of our institution were screened for

eligibility for the study. Potential participants were selected

in a spinal outpatient clinic and then contacted by the

researcher receiving both verbal and written information relat-

ing to participation in this study, and written informed consent

was obtained before enrollment.

Assessment and Follow-up

A preoperative lumbar spine magnetic resonance imaging,

and flexion/extension radiographs were acquired. In addition,

patients completed booklet questionnaires of 3 outcome mea-

sures (ODI, EQ-5D-3L, and VAS). Patients were admitted for

surgery as a day case or for 24-hour stay. Outpatient review

took place at 6 weeks, 6 months, 1 year, 2 years, and long-

term varying between 4 and 8 years postoperatively in form of

a clinical review, flexion/extension radiographs, and evalua-

tion with questionnaires. Adverse events were assessed con-

tinuously throughout the follow-up according to the trial

protocol.

Operative Techniques

PDS PercuDyn system is a percutaneous facet augmentation

device which aims to treat chronic LBP due to DDD. The

device limits excessive extension and pressure on the disc and

facet joints, acting as a mechanical shock absorber between the

articulating facets.13 The advantage of PercuDyn system is that

it is minimally invasive (percutaneous), has a minimal anato-

mical impact and is reversible. It limits both extension and

lateral bending at the level targeted, suitable for all levels of

the lumbar spine (including L5/S1) and comes in one size

screw. It can be done under local or general anesthesia. The

device can be removed percutaneously, if there has not been

any improvement which leaves the patient still with other sur-

gical options.

The PercuDyn system is inserted through 2 small skin inci-

sions (15 mm, bilateral, minimally invasive access ports).

The patient is positioned prone and slightly flexed. Intrao-

perative fluoroscopy (anteroposterior and lateral views) is used
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to mark the entry point and infiltrate with local anesthetic. A

bone marrow needle (Jamshidi biopsy needle) is inserted tar-

geting the pedicle at the medial inferior articular facet joint,

followed by the insertion of a K-wire. The biopsy needle is

removed, and an incision of 15 mm length of the skin and the

fascia is made to accommodate the insertion of the Teleport

(tubular retractor). The final step is the insertion of a tap,

countersink and implant (Figure 1). At the end of the proce-

dure, all patients have radiography to check the final position of

the implants (Figure 2A and B).

Statistical Analysis

Ideally statistical methods such as multivariate regression

models are needed that allow an isolation of (treatment)

effect. It should be noted that because of the low sample size

the power of regression analyses is limited. Therefore,

descriptive analysis was primarily used. Categorical variables

are reported as frequency (%) and compared between groups

by the chi-square or Fisher exact test. Continuous variables

are summarized as either mean + SD or mean (range) and

compared across groups using a Student t test or Mann-

Whitney U test as appropriate. Statistical significance was set

at P < .05.

Results

Over a 4-year period, a total of 35 successive patients, 21 (60%)

were male and 14 (40%) were females, referred to the spinal

clinic at our institution fulfilled the inclusion criteria and con-

sented to participate in the study. Patients age ranged from 23

to 58 years (mean [SD] age 35 [8.7] years). Most of the

patients, 21(60%) have no associated comorbidities (Table

1). Out of 35 patients, 19 presented with 1 level degenerative

disc, 12 presented with 2 levels degenerative disc, and 4 with 3

levels degenerative disc. Fifty-five spinal levels were treated

(26 levels L5/S1, 23 levels L4/5, 5 levels L3/4, 1 L2/3). The

mean (range) operative time was 66 (25-146) minutes accord-

ing to the number of levels were treated. For 1-, 2-, and 3-level

procedures, the mean operative time was 55 minutes (range 25-

146), 73 minutes (range 42-145), and 90 minutes (range 50-

130), respectively.

The VAS scale showed a statistically significant difference

at 6 months, 1 year, 2 years, and 4 to 8 years with regard to the

baseline (preoperative) value (P < .001). There was more than

20% reduction in the VAS score between the baseline score

(preoperative) and other scores obtained during follow-up

(Table 2 and Figure 3A). For chronic back pain, a change of

about 20% in VAS score is regarded to be clinically signifi-

cant.14 Descriptive statistics on the VAS score suggested that

the PercuDyn system might improve the patients back pain and

disability respectively (Table 3).

The ODI demonstrated a significant difference (P < .01) at

6 months, 1 year, 2 years, and 4 to 8 years follow-up with

regard to the baseline (preoperative) value. Also, there was

more than 20% difference ODI score between baseline score

(preoperative) and other scores obtained during follow-up

appointments (Table 2 and Figure 3B). A difference of 10%
of ODI is considered to be clinically significant in back pain.15

Descriptive statistics on the ODI score, there was a signif-

icant difference in the disability index in patients 6 weeks post-

operative follow-up. More than 88% of the patients reported

severe, crippling or bed-ridden disability in the preoperative

Figure 1. PercuDyn implants.

Figure 2. (A) Postoperative radiograph, lateral view. (B) Anteroposterior view, showing the implant’s position.
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assessment, this figure decreased to 42% with no patients in the

bedridden category (Table 4).

Data from the EQ-5D-3L health status questionnaire

demonstrated changes on each domain of the EQ-5D at the

different time-points of follow-up compared with the baseline.

The changes suggest improvements in patients’ mobility, self-

care, anxiety, and depression in addition to the improvement in

pain/discomfort, and usual activity. Using the Pareto

Classification of Health Change (PCHC) to evaluate overall

improvements in EQ-5D profiles,16 it suggests that the overall

health has improved (Table 5 and Figure 4).

The EQ-VAS shows patients overall health on a 0-to-100

scale, we observed a 12.5% improvement in the mean overall

health status within 6 weeks postoperative compared with the

preoperative score; this modestly increased to 17.8% within 4

to 8 years follow-up (Table 5). The EQ-VAS shows a statisti-

cally significant difference at 6 weeks, 6 months, 1 year,

2 years, and 4 to 8 years when compared with the preoperative

value (P < .05) (Table 6).

During postoperative follow-up, 16 patients (46%) devel-

oped implant-related issues in form of failure to improve symp-

toms (n ¼ 8), symptomatic disc protrusion (n ¼ 4), and

loosening of the screws (n ¼ 4) (Table 7). Out of the 16

patients, 14 patients underwent implants removal, 5 of them

had spinal fusion and 2 underwent microdiscectomy at the

same time. The remaining 2 patients (out of 16) developed

radicular symptoms related to spinal level other than the level

of the implant, underwent microdiscectomy without implant

removal. Implant complications were defined in our study pro-

tocol as secondary outcomes, and these patients were followed

up clinically and radiologically. Thirteen patients were still

suffering severe pain with average VAS score 77.9%, including

the 5 patients with the spinal fusion, while only 3 patients left

with mild pain with a mean VAS of 37%. All the patients with

severe pain were actively followed up and treated in the pain

management clinic. No complications related to operative tech-

niques such as nerve root injury, inaccurate placement of the

implant, infection or cerebrospinal fluid leak were reported.

The characteristics of 19 (54%) patients who still have the

implants are summarized in Table 8.

Discussion

PDS procedures are used to treat chronic back pain related to

degenerative discs or spinal stenosis. Preventing spine hyper-

extension movement and improve the diameter of the interver-

tebral foramina and spinal canal by lifting the medial facet joint

and prevent buckling of the ligamentum flavum during hyper-

extension movement. The implants can reduce pain by stabiliz-

ing the affected levels or levels restricting excessive motion

while allowing a degree of mobility without affecting the adja-

cent levels. It reduces the load on facet joints and intervertebral

discs, which can be pain generators in many of patients with

Table 1. Characteristics of Enrolled Subjects.

Characteristic Value

Age, years, mean (SD) 35 (8.7)
Male, n 21
Degenerative disc levels, n 55
Levels of degenerative disc, n

L5/S1 26
L4/5 23
L3/4 5
L2/3 1

Smoking status, n (%)
Current smoker 3 (8.5)
Former smoker 0 (0)
Never smoked 32 (91.5)

Duration of pain, years, mean (range) 5.4 (1-15)
Prior treatments, n (%)

Physiotherapy 35 (100)
Pain management services 30 (85.7)
Spinal injections 12 (34.3)
Osteopathic Treatment 4 (11.4)
Chiropractic 3 (8.5)
Acupuncture 3 (8.5)

Analgesia, n (%)
Paracetamol 3 (8.5)
Nonsteroidal anti-inflammatory drug 34 (97.1)
Opioidsa 27 (77.1)
Muscle relaxant 4 (11.4)
Antidepressant 3 (8.5)

Comorbidities, n (%)
Hypertension 4 (11.4)
Arthritis 2 (5.7)
Diabetes 2 (5.7)
Hypercholesterolemia and hyperlipidemia 3 (8.5)
Obesity 4 (11.4)
Gastrointestinal disorders 2 (5.7)
Asthma 3 (8.5)
Depression 1 (2.8)

a Opioids include codeine/acetaminophen, codeine phosphate, tramadol, and
morphine.

Table 2. Changes in Visual Analogue Scale (VAS) Pain and Oswestry Disability Index (ODI) Over the Follow-up Period.

Measures Baseline 6 Weeks 6 Months 1 Year 2 Years 4-8 Years P

VAS <.001
Mean (SD) 7.2 (1.1) 4.9 (2.3) 5.1 (2.7) 4.8 (2.5) 4.7 (2.9) 4.1 (2.6)
Change % �22.9 �21.2 �23.8 �25.4 �31

ODI <.01
Mean (SD) 60.2 (15.4) 39.09 (22.7) 40.4 (26.0) 39.8 (22.7) 36.1 (27.4) 34.2 (25.1)
Change % �21 �20 �21 �24 �26
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chronic LBP.17 Dynamic stabilization systems are often seen as

a gold standard and an alternative to the spinal fusion proce-

dures for treatment of LBP that have failed conservative

treatment.18

A matched cohort study based on the Spine Tango Registry

by Bieri et al8 reported longer term findings of DSS dynamic

stabilization system versus posterior lumbar interbody fusion

(PLIF). They reported comparable improvement in primary

and secondary clinical outcomes at an average 3.3 years. The

DSS group had only 3 repeat surgeries at an average 4.5 years.

There is a big difference in revision surgery rate between their

study and current study. The other difference was that they used

DDS after open decompression for patients with back and leg

pain. The current study used percutaneously applied implants

without open decompression for patients with pure DDD.8 In a

prospective study on 387 patients with degenerative lumbar

spinal disease treated with DSS dynamic stabilization system,

Greiner-Perth et al19 found a good and stable clinical outcome

after 4 years follow-up and concluded that this treatment is an

effective alternative to spinal fusion surgery. However, there is

a paucity of evidence comparing PDS versus spinal fusion as

treatment of back pain, and whether dynamic stabilization is

more beneficial than spinal fusion remains debatable.20-22

The PercuDyn system is a facet augmentation where screws

need to be positioned under the medial part of the facet joints in

to the pedicles in order to alleviate the load on the facet joints

directly, and the intervertebral disc of this level indirectly.17

Furthermore, PercuDyn PDS system is transferring the load

from the articular facet joint to the pedicle, which is a very

strong bone. This is usually achieved by slight flexion of the

facet joints during insertion of the implants. In comparison with

other PDS devices that use the spinal process as a pivot to

decrease the load. Masala et al10 reported no device-related

complications in their 24 consecutive patients at 1-year

follow-up. However, they reported technical difficulties in

insertion of PercuDyn implants.10 This was not our experience.

However, it is of great advantage to have experience in other

percutaneous techniques to be familiar with landmarks and
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Figure 3. VAS score changes during follow-up (A) and Oswestry
Disability Index changes during follow-up (B). SE, standard error; VAS,
visual analogue scale.

Table 3. Back Pain Reporting (%) Following Treatment With the PercuDyn Device in Patients Stratified by Visual Analogue Scale (VAS) Scores
Group Over the Follow-up Time-Points.

VAS Baseline 6 Weeks 6 Months 1 Year 2 Years 4-8 Years

No pain (0-4 mm) 0 0 6.80 8.40 14 13.4
Mild pain (5-44 mm) 5.80 42.40 31.00 37.50 28.50 40
Moderate (45-74 mm) 40 39.40 38 33.30 35.80 40
Severe (75-100 mm) 54.20 18.20 24.20 20.80 21.50 6.6
Total 100 100 100 100 100 100

Table 4. Disability Reporting (%) Following Treatment With the PercuDyn Device in Patients Stratified by Oswestry Disability Index (ODI)
Scores Group Over the Follow-up Time-Points.

ODI Baseline 6 Weeks 6 Months 1 Year 2 Years 4-8 Years

Minimal (0%-20%) 0 24.2 34.4 20.8 40 46.6
Moderate (21%-40%) 11.5 33.4 10.4 37.6 13.4 26.6
Severe (41%-60%) 45.7 21.2 31 20.8 20 13.4
Crippled (61%-80%) 37.1 21.2 24.2 16.7 20 6.7
Bed bound (81%-100%) 5.7 0 0 4.1 6.6 6.7
Total % 100 100 100 100 100 100
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Table 5. EQ-5D-3L Health Status Outcome Stratified by Domains and EQ-VAS Scores in Patients Treated With the PercuDyn Device at
Various Time-Points of Follow-up Compared With Baseline.

EQ-5D-3L Dimensions Baseline 6 Weeks 6 Months 1 Year 2 Years 4-8 Years

Mobility
Level 1 (%) 11.4 39.3 37.9 19.2 40 53.3
Level 2 (%) 85.7 60.6 62 66.6 60 46.6
Level 3 (%) 2.8 0 0 0 0 0

% Total reporting problem in domaina 88.5 60.6 62 66.6 60 46.6
% Change compared with baselineb 27.9 26.5 21.9 28.5 41.9
Self-care

Level 1 (%) 45.7 63.6 44.8 58.3 53.3 86.6
Level 2 (%) 54.2 33.3 55.2 41.6 46.6 0
Level 3 (%) 0 3 0 0 0 13.3

% Total reporting problem in domaina 54.2 36.3 55.2 41.6 46.6 13.3
% Change compared with baselineb 17.9 -1 12.6 7.6 40.9
Usual activities

Level 1 (%) 5.7 27.2 24.1 29.1 33.3 33.3
Level 2 (%) 62.8 51.5 58.6 50 53.3 46.6
Level 3 (%) 31.4 21.1 17.2 20.8 13.3 20

% Total reporting problem in domaina 94.2 72.6 75.8 70.8 66.6 66.6
% Change compared with baselineb 21.6 18.4 23.4 27.6 27.6
Pain/discomfort

Level 1 (%) 0 6 20.6 12.5 20 26.6
Level 2 (%) 54.2 69.6 58.6 66.6 60 60
Level 3 (%) 45.8 24.2 20.6 20.8 20 13.3

% Total reporting problem in domaina 100 93.8 79.2 87.4 80 73.3
% Change compared with baselineb 6.2 20.8 12.6 20 26.7
Anxiety/depression

Level 1 (%) 42.8 51.5 48.2 66.6 66.6 86.6
Level 2 (%) 54.2 42.4 41.3 20.8 20 13.3
Level 3 (%) 2.8 6 10.3 12.5 13.3 0

% Total reporting problem in domaina 57 48.4 51.3 33.3 33.3 13.3
% Change compared with baselineb 8.6 5.7 23.7 23.7 43.7
EQ-VAS scores

Mean (SD) 51.2 (22.2) 63.7 (21.8) 63.9 (23.3) 61 (23.6) 69.6 (23.9) 69 (24.5)
Median (interquartile rage) 55 (40) 65 (35) 70 (45) 65 (37.3) 80 (25) 80 (35)

a Compare patients in level 1 (no problem) with patients in level 2 and level 3 together (moderate or severe problem).
bThe difference in percentage of patients reporting problems during follow-up compared with baseline (preoperative) level.
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trajectories on fluoroscopy. In one case of a high-level athlete

(rower), we experienced difficulties in insertion of the device

due to heavily calcified pedicles.

In comparison with other PDS devices like X-Stop and Iso-

bar, the PercuDyn device has more theoretical advantages in

treatment of DDD and chronic LBP. It can be easily used at L5/

S1 as well as other lumbar spine levels, while other devices are

limited benefits at L5/S1 level, given an often small or poorly

developed S1 spinous process.9 Evidence based on cadaveric

study comparing 3 posterior lumbar motion preservation

devices, PercuDyn system was the most effective in preventing

hyperextension and decreasing extension movement with a

follower load by a mean of 52% compared with injured condi-

tions, while the effect of X-Stop and Isobar was 27% and 22%,

respectively.23

This PercuDyn study is a prospective cohort study with

highly selective inclusion criteria. We recruited patients with

LBP related to DDD without associated spinal canal stenosis or

radicular features in the lower limbs related to neural tissue

entrapment. Only patients with DDD grade 2, 3, or 4 according

to Pfirrmann’s classification of lumbar intervertebral disc

degeneration were recruited in the study.24 We followed up

patients for an extended period of 4 to 8 years. After the

2-year follow-up, 65% of all patients who did not have the

implants removed reported satisfactory outcome of the proce-

dure, with a statistically significant improvement in the out-

come measures scores (ODI, EQ-5D-3L, and VAS). Our

findings are comparable to those from Canero et al,12 although

they included patients with spinal stenosis and radiculopathy in

addition to DDD. They also found a significant improvement in

the VAS score and ODI score, with 70% of patients being

satisfied with the procedure after 2 years of follow-up. How-

ever, they report revision surgery of 14.3% at 5 years due to

loosening of the screws. Furthermore, Marcia et al11 found

good improvement of clinical scores (VAS and ODI) in their

retrospective evolution of effectiveness of the PercuDyn

implant for treatment of degenerative LBP combined with facet

joint hypertrophy and canal stenosis, and statistically

Table 6. Table Summarizing Case Series Reporting Outcomes on the PercuDyn Device.

Current Study Smith et al9 Masala et al10 Marcia et al11 Canero et al12

Year of publication 2018 2011 2012 2013 2015
Country UK USA Italy Italy Italy
Sample size 35 9 24 38 129
Study design Prospective Prospective Prospective Retrospective Prospective
Recruitment period

(years)
4 1 1.9 2.3 2

Age (mean) 35 49.3 61.8 63 62
Condition treated DDD DDD DDD/spinal stenosis spinal stenosis DDD/spinal stenosis
Duration of symptoms

prior to treatment
(years)

5.4 Not reported Not reported Not reported Not reported

Follow-up period
(years)

4-8 1 1 2 2

Complication rate (%) 46 0 17 Not reported 28
Implant removal rate

(%)
40 0 Not reported Not reported Not reported

VAS Improving trend over follow-
up

Improving
trend over
follow-up

Not reported Improving trend
over follow-

up

Improvement over
follow-up

ODI Improving trend over follow-
up

Improving
trend over
follow-up

Improving trend over
follow-up

Improving trend
over follow-

up

Improvement over
follow-up

Recommendation Large-scale multicenter
study and optimizing

inclusion criteria

Long-term
follow-up

Larger sample, longer
follow-up, include

patients with DDD

Larger sample
and longer
follow-up

Comparison with
alternative surgical

procedure

Abbreviations: DDD, degenerative disc disease; ODI, Oswestry DIsability Index; VAS, visual analogue scale.

Table 7. Adverse Events in 35 Consecutive Patients Treated With the PercuDyn Device.

Postoperative follow-up 6 Weeks 6 Months 1 Year 2 Years After 2 Years Total Patients

Loosening of the screw 3 1 4
Failure to improve back pain 2 2 3 1 8
Disc prolapse, underwent microdiscectomy 3 1 4
Total patients 2 5 7 2 16
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significant widening of the neural foramina, they reported only

one incorrect screw positioning without any further complica-

tion at 2 years11 (Table 6).

In our experience, the most common cause of the implant

removal was failure to improve symptoms in 8 patients (22.8%)

which appears as early as 6 months follow-up. Radicular symp-

toms related to prolapsed discs, were reported in 4 patients

(11.4%) who were diagnosed after 1-year follow-up and

required surgical intervention. Two of the patients with disc

prolapsed where in different level of the implants, which did

not require implant removal. Loosening of implants was also a

common complication after 2 years of follow-up in 4 patients

(11.4%), this will total to an overall failure rate of 46%. Short-

term follow-up evaluation studies of PDS system have reported

that screw loosening in PDS systems is not uncommon, it has

been reported that about 5% risk of screws loosening within

2 years follow-up period. However, the degree of clinical

impact was not correlate well with this complication and the

author recommended a longer period of follow-up evaluation.25

In our study, all cases with loosening screws or failure to

improve back pain underwent revision surgery to remove the

implants with or without posterior lumbar fusion, however this

is not the case in other literatures.10-12

Although the PercuDyn system is purely designed to treat

LBP related to DDD and facet joint degeneration, several stud-

ies reported benefits from treatment of the spinal canal stenosis

and radiculopathy based on the facts that PercuDyn system

restricts the extension movement of the spine and potential

increase in the diameter of the spinal canal and the interverteb-

ral foramina.10,11

This study offers insights into an otherwise unexplored area,

the long-term outcome of patients with the PercuDyn implant.

In our case series, the modest improvement of clinical scores

(VAS, ODI and EQ-D5-3L), noted 6 weeks postoperatively,

reaches a plateau in the first 6 months and remained stable

throughout the follow-up period. This suggests that patients

who do not improve in the first few months would be unlikely

to improve later. We hypothesize that this is mostly related to

the patient’s selection rather than failure of the implants. We

believe that missing psychosocial assessment in this study is a

significant limitation as pathogenesis of pain in DDD is highly

correlated to psychosocial factors. Some of the patients under-

went spinal fusion after removal of PercuDyn implant, which

also failed to improve their back pain. Although this research

provides insights into the effect of this implant during long-

term follow-up, there are a few limitations that should be

addressed. First, the sample size does not allow for firm con-

clusions or strong generalizations. This article mainly aims at

examining the long-term outcomes of the patients enrolled in

this study. Larger studies, including different inclusion criteria

and possibly comparison with different PDS products, should

be conducted to be able to generalize the results. Also, highly

selective inclusion criteria and the single-center design of the

study, further limited the overall number of patients and the

generalizability of the results. The study was not further

extended for recruitments to achieve the prespecified sample

Table 8. Characteristic of the Patients With Implants.

Patient No. Age (Years) Sex
No. of Levels

Operated Upon
Duration of
LBP (Years)

VASa Pre- and
Postoperative

ODIb Pre- and
Postoperative

Duration Since the
Operation (Years)

Postoperative
Analgesiac

1 34 Male 3 4 8-3 76-8 8 �
2 32 Male 1 2 4-3 30-16 8 �
3 58 Male 1 7 6-3 42-34 8 þþ
4 33 Male 1 5 8-6 68-44 8 þ
5 36 Female 1 4 8-9 78-90 8 þþþþ
6 31 Male 1 2 9-7 56-48 8 þ
7 41 Male 2 3 8-1 54-17 7 �
8 28 Female 1 6 8-3 74-32 7 �
9 50 Male 2 2 6-0 32-8 7 �
10 37 Male 2 11 7-3 42-20 7 þ
11 27 Female 1 8 6-3 42-8 7 �
12 31 Female 1 4 8-3 58-12 7 �
13 50 Male 1 5 7-2 60-14 6 �
14 40 Male 1 2 7-1 32-6 6 �
15 27 Female 2 3 8-7 78-76 5 þþþ
16 25 Male 1 3 7-5 56-24 5 þþ
17 43 Male 2 10 7-7 60-60 5 þþþ
18 34 Male 1 2 7-5 50-38 4 þ
19 44 Male 1 2 7-5 68-40 4 þþ

Abbreviations: LBP, low back pain; ODI, Oswestry Disability Index; VAS, visual analogue scale.
a VAS score in the last follow-up period, in comparison with preoperative score.
b ODI score in the last follow-up period, in comparison with preoperative score.
c(�) Not on any analgesia at the time of questioner; (þ) on simple analgesia, on need; (þþ) on continues simple analgesia, including nonsteroidal anti-inflammatory
medication; (þþþ) including simple analgesia and week opioid pain killers; (þþþþ), including strong opioid pain killers.
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of 50 participants due to the early high rate of implant-related

adverse effects, which led to implant removal.

Conclusion

Although the theoretical benefit of PDS procedures to decrease

the load on facet joints and inter-vertebral discs has led to

development of implants such as PercuDyn system, our clinical

experience highlights the rather high overall failure rate of this

PDS system. Although, some patients show significant

improvement in their symptoms, we think that patients with

LBP related to DDD are a poor indication for this PDS device.

We feel that it is important to present our negative results with

the use of PercuDyn, juxtaposed to the promise held for this

system cited in the aforementioned literature.
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