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Abstract

Background: We aimed to evaluate the complication rate in lumbar
dynamic stabilization surgery of back pain in situations where conven-
tional rigid implants could have been employed, with a follow-up of
at least five years.

Methods and Findings: Prospective study. There were included, all
patients who underwent semi-rigid fixation of lumbar spine with the
dynamic system during the period 2004 to 2010 in our department.
Adverse events and reoperations were registered for analysis. In the
study period, 144 patients were treated with the dynamic system and
all of them were studied. Three screws were badly positioned. There
were two (1.39%) infections, with need of surgical cleaning in one
case. Out of 770 screws, the late complications included a radiolu-
cency signal in 22 screws (2.86%) and four broken screws (0.52%).
Nineteen patients (20.13%) needed reoperation due to pain or screw
associated problems. Three (2.08%) of those cases received additional
treatment due to segmental kyphosis, five (3.47%) due to flat back,
five (3.47%) due to adjacent level stenosis, four (2.7%) due to lumbar
pain complaints, and two (1.39%) due to a broken screw.

Conclusions: The lumbar dynamic stabilization system is a fusion
option for the treatment of degenerative spinal diseases. However it is
not free of adverse events, the rates of implant failures, complications,
and reoperations found in this study are similar to those described in
the published literature about rigid systems.
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Introduction

Low back pain (LBP) is a common clinical problem
with a major socioeconomic impact [1]. Lifetime inci-
dence of low back pain is estimated to be 70-80%.
Consequently, the number of surgeries performed
for low back pain is increasing. Recent advances
in fusion techniques have elevated the rates of ar-
throdesis procedures without an equivalent impro-
vement in pain relief [2]. Lumbar fusion surgery is
the procedure of choice for various spinal diseases.
However this procedure is not devoid of risks and
complications. Many complications may occur, in-
cluding pseudoarthrosis, infection, pain at the graft
removal site, and junction syndrome [3].

The definition of instability remains as a matter
of debate, and it may refer to symptoms of low
back pain exacerbated by movement and associated
with intersegmental movements that are abnormal
or excessive (laxity) at one or more spinal levels.
Abnormal movements can involve angular rotations
between vertebrae, or “translation” movements
in which the vertebrae move past each other at
the same orientation, such as in an anterior slip of
L5 relative to the sacrum. This situation comprises
patients whose spines may need load rebalancing
through fusion and a better load sharing with the
use of alternative dynamic systems [4-6].

There is a trend on the study and development
of motion preservation techniques to avoid fusion-
related complications, such as the adjacent disc
degeneration. The dynamic stabilization theoretical
means of alleviating lumbar pain is by improving
load transfer mechanisms through the spinal co-
lumn. Dynamic posterior stabilization systems per-
mit restricted, controlled motion across a functio-
nal spinal unit [7, 8]. These systems may assist the
progressive and chronic natural ageing of the spine,
while avoiding the acute installation of rigidity in
the spine unit. It is important to remember that the
human spine reacts quite well to slow progressive
modifications, however, often, it does not accept
abrupt, acute modifications. The lumbar spine may
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behave likewise. The dynamic systems are designed
to preserve and improve intersegmental kinematics
and reduce load onto the facet joint and the inter-
vertebral disc [9]. Biomechanical tests of dynamic
systems have been published elsewhere and they
are not the subject of this text.

In 1991, Dubois et al. [10] began their resear-
ches on a dynamic stabilization system for spine
surgery, and the first implant was used in France
in 1994. The principle behind the implant design
was the rebalancing of load transmission through
the spine. The purpose of the device is to restore
segmental stiffness close to the normal mobility.
Its principle of action is to tighten the posterior
ligament elements and posterior disc annulus, to
tighten joint capsules, repositioning the articular
processes in the anatomical function, while limi-
ting flexion and extension to remove the unwan-
ted movements that may generate the abnormal
phenomena that compress neural structures. The
ideal situation would be to allow some degree of
freedom to minimize stress to adjacent levels of the
stabilization and particularly on the level above,
junctional to the fixation [11]. The system utilizes
the same technique of strategically placing screws
as the conventional fusion technique. To date, a
significant number of studies have examined the
clinical outcome of patients who underwent stabi-
lization with the Dynesis implant [12-14]. However,
there are a limited number of articles focused on
the adverse events over time, comparing the re-
sults of fusion.

The main objective of this study is to evaluate
the adverse effects of the dynamic stabilization sys-
tem in situations where conventional rigid implants
could have been employed with a follow-up of at
least five years.

Methods

This prospective study included all patients who
underwent semi-rigid lumbar spine fixation with
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the dynamic system (Dynesys System) consecutively
between 2004 and 2010. Three surgeons operated
all patients using the same technique. Conservative
treatments for pain with medication, physiotherapy,
and infiltrations for a minimum of six months were
carried out before surgery. Criteria for exclusion
were patients with history of a previous surgery,
trauma, body mass index (BMI)> 35 kg/m?, patients
with osteoporosis or cancer.

The patient was positioned in ventral decubitus,
with attention observed to maintain lumbar lordo-
sis. The surgery was performed through a midline
lumbar approach when there was a need for canal
decompression and through posterolateral acess
when decompression was not necessary. After
completed neural decompression, pedicle screws
were inserted under radioscopic control using a
C-arm. The screws were convergent and parallel
to the upper vertebral plateau. The polycarbonate
urethane spacer of Dynesys was cut according to
the measured distance between the screws, and
the length was chosen to balance for any exis-
ting lordosis or kyphosis. In cases of degenerative
disc disease (Pfirrmann grade greater than 3), disc
space distraction was performed. The central cord
and the spacer were then locked within the screw
heads. A soft brace was administered after surgery
for eight weeks.

The follow up had a minimum of 4 years and
a maximum of 10 years, the presence of adver-
se events and the incidence of reoperations were
observed and registered for analysis. It was con-
ducted descriptive statistical analysis in which the
variables were presented by absolute and relative
frequency.

Results

During the study period, 144 patients were treated
with the dynamic system and included in the study.
The treated diseases in the sample comprised lum-
bar degenerative disc disease in 49 patients with
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untreatable low back pain, 35 spinal canal stenosis,
40 disc herniations and 20 spondylolisthesis. There
were 70 women and 74 men, with an average age
of 46 years. The L4-L5 level was the most com-
monly treated. In the study, the instrumentation
was associated with decompression in 95 patients
(Table 1).

Table 1. Descriptive analysis of patients submitted
to dynamic surgery of spinal pain.

Variable n %
Sex
Male 74 514
Female 70 48.8
Disease
Degenerative disc disease 68 47.2
Hernia 41 28.5
Stenosis 19 13.2
Spondylolisthesis 16 1.1
Number of levels involved
One 55 38.2
Two 70 48.6
Three 18 12.5
Four 1 0.7
Type of levels
L4L5-1L551 66 45.8
L3L4-L5S1 2 1.4
L5S1 22 15.3
L3L4-L4L5-L551 14 9.7
L4LS 31 21.5
Others* 9 6.3
Access
Medial 96 66.7
Lateral 48 333
Decompression
Yes 96 66.7
No 48 33.3

*L2L3-L3L4-L4L5-L551; L2L3-L3L4-LAL5; L3L4; L3L4-L4L5
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Complications associated with screws included
a radiolucency signal in 74 screws (9.61%), four
broken screws (0.52%) and 7 bad positioned screws
out of 770 screws (Table 2).

Out of total of patients, flat back occurred in
nine of them (6.25%), four cases with two levels
of fixation, four cases with three levels and one case
with four levels. In one patient (0,69%), the screw
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was laterally dislocated during the follow-up period
with a rupture of the cortical and lateral wall of the
vertebral body. Intertransverse process arthrodesis
was performed in one patient (0.69%). Segmental
kyphosis occurred in five patients (3.47%), two ca-
ses with two levels of fixation and two with three
levels. Seven patients presented stenosis in the ad-
jacent spinal level (4.68%; Table 3).

Table 2. Distribution of the number of screws with complications by type and the variables disease, number

of levels involved and access.

Disease

Degenerative disc disease 8 57.1

Herniation 12 80

Stenosis 28 100
Spondylolisthesis 26 92.9
Number of levels involved

One 28 82.4
Two 25 83.3
Three 19 100
Four 2 100
Access

Medial 30 85.7
Lateral 44 88

4 28.6 2 14.3
3 20 = =
= = 2 7.1
3 8.8 3 8.8
4 13.4 1 3.3
1 29 4 11.4
6 12 = =

Table 3. Distribution of patients who had complication during the follow-up period of five years by diffe-
rent causes and the variables disease and number of levels involved

Disease

Degenerative disc disease 2 9.5 5 24

Hernia 1 333 - -

Stenosis 2 18 3 27

Spondylolisthesis - - 1 17

Total of patients 5 9

Number of levels involved

One 1 10 - -

Two 2 10 4 20

Three 2 20 4 40

Four - - 1 100
4 Th

1 4.7 12 57 1 4.7
2 66.7 = = = =

4 37 2 18 = =

= 66 4 = 1 17
7 18 2

2 20 6 60 1 10
3 15 10 50 1 5

2 20 2 20 = =
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Among the patients with adverse events, there
were 3 cases of disc herniation, 20 cases of dege-
nerative disc disease, 5 cases of spondylolisthesis
and spinal stenosis in 11 patients.

A total of 19 patients (13.19%) needed reope-
ration due to pain or screw-related problems.
Three (2.08%) of those 19 cases received additio-
nal treatment due to segmental kyphosis, 5 cases
(3.47%) due to flat back, 5 cases (3.47%) due to
adjacent level stenosis, 4 cases (2.7%) due to lum-
bar pain complaints, and 2 cases (1.39%) due to a
broken screw (Table 4).

Table4. Distribution of patients by different causes
of reoperation.

Variable n %
Segmental kyphosis 3 2.1
Flat back 5 3.5
Adjacent stenosis 5 3.5
Back pain only 4 2.6
Broken screw 2 1.3
No need of reoperation 125 86.7

Total 144 100

Discussion

Lumbar fusion has been the treatment of choice
for low back pain due to different spine diseases,
with associated instability, after failed conserva-
tive treatment. However, there is no clear asso-
ciation between fusion and clinical improvement
[15, 16]. Martin et al. [17] demonstrated in their
study that patients who underwent fusion have a
higher percentage of reoperation compared with
the only neural decompression group. The dyna-
mic neutralization system has been developed in
an attempt to avoid complications associated with
fusion in patients requiring fixation, and has be-
come an option for the treatment of degenerative
lumbar spine diseases. The system was developed
to avoid adjacent spinal level overload, a possible
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event suggested to occur after rigid fusion. This
procedure, however, is not free of complications.
In our study, we implanted dynamic stabilization
in cases where fusion has been traditionally used
as first choice procedure.

Cheh et al. [18] demonstrated that more compli-
cations happened when more levels were stabilized.
Our data also depicted that in surgeries comprising
two or more levels, there was a higher incidence of
disease in the adjacent level, with higher number of
complications.

Beastall et al. [19] used magnetic resonance ima-
ging to evaluate the range of motion after fixation
with the dynamic implant. The study suggested a
decrease in height in the anterior portion of the
disc compared to the posterior portion and, there-
fore, a trend to reduce lumbar lordosis using this
system. However, the procedure did not obtain a
significant lordosis reduction in a neutral posture
and no significant impact was noted on the incli-
nation of the operated or adjacent segments. In
our study, we noticed a loss of lumbar lordosis in
seven patients (4.86%), with five cases undergoing
multilevel surgery. It became clear that the number
of treated levels influenced negatively the lumbar
lordosis

The benefit of the dynamic system is the promo-
tion of stability without fusion. Several publications
have also demonstrated that patients who develop
pseudoarthrosis with pedicle screw fixation pre-
sented clinical results similar to the results from
patients with lumbar fusion [20-23]. However,
this study has shown a considerable frequency of
adverse events in all categories of spine disease.
There were 10.1% screw loosening with the dy-
namic stabilization system and similar results were
published by Stoll et al. [24]. Grob et al. [13] de-
monstrate that the dynamic stabilization without
decompression had a significantly less favorable
outcome compared to the group where associated
decompression was performed. There are multiple
variables during the surgery which could have led
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to screw loosing such as: screw repositioning du-
ring the procedure, a lack of screw medialization,
inappropriate screw diameter. The spinal level that
was treated probably influenced screw failure too
because half of the failures occurred at the S1 level.
Patients with screw loosening were asymptomatic
and in several cases there was osseous integration
on later follow-up.

During patient follow-up, we had 19 patients
(13.19%) who underwent reoperation. Kuntz et al.
[25], in 10 years of monitoring, reported a 2.3%
reoperation rate per year in their study. Booth et al.
[26] showed a 12% revision rate due to transitional
syndrome over a five-year follow-up period. Long
term in vitro stress generated insignificant plastic
deformation of the cord by 1.2% and of the spacer
by 6.5% after 5 million distraction-compression cy-
cles [9]. In our reoperation cases, we did not obser-
ve implant deformation following spacer removal,
even though we performed rotation movements of
the trunk which could increase the chance of im-
plant fatigue.

With these results we believe that two factors
were responsible for the high incidence of adverse
effects in our series. The first is a screw interfa-
ce with bone where there is a great number of
screws radiolucency. The second was the loss of
lordosis after fixation with a dynamic screw in pa-
tients with more than one level of fixation, since
one level of dynamic stabilization had little inci-
dence of adverse effects. Thus, Fiusa [27] identify
stabilometric changes before and after a program
of proprioceptive training the short time, with
oneleg proprioceptive training has been shown
to be effective for improving balance by reducing
body sway. Health care is conventionally regarded
as the diagnosis, treatment, and prevention of di-
sease, illness, injury, and other physical and mental
impairments in humans. How we defie the quality
of public health at any given time must be com-
patible with future generations enjoying health in
an equivalent way [28, 29]. More prospective and
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comparative studies are necessary to critically review
the use of dynamic stabilization systems.

Conclusion

The lumbar dynamic stabilization system is an option
for the treatment of degenerative spinal diseases.
However it is not free of adverse events, the rates
of implant failures, complications, and reoperations
found in this study are similar to those described in
the published literature about rigid systems.
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