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ABSTRACT 

AIm: Comparison of long-term preoperative and postoperative clinical and radiological results for patients diagnosed with degenerative disc 
disease that underwent posterior dynamic stabilization. Lumbar disc degeneration is caused by a variety of factors. Disruptions in the vertebral 
endplate result in defects in disc nutrition and, thus, disc degeneration. The aims of dynamic stabilization are to unload the disc/facet joints, 
preserve motion under mechanical load, and restrict abnormal motion in the spinal segment.  

mAterIAl and methOds: Twenty-five patients diagnosed with lumbar degenerative disc disease were enrolled. Totally, 25 vertebral segments 
were subjected to posterior dynamic stabilization. Patients were clinically evaluated in the preoperative and postoperative periods using the 
Oswestry Disability Index (ODI) and Visual Analog Scale (VAS). Segmental movement was evaluated radiologically in the late postoperative 
period by measuring the segmental angles during flexion and extension.      

results: Significant postoperative improvements were observed in the ODI and VAS measurements (P<0.01). During the long postoperative 
period (averaging 5 years and 2 months), lumbar lordosis angles, intervertebral space ratio and segmental ratio were measured and compared 
statistically. Adjacent segment disease developed in two patients. Both patients received L5-S1 discectomy.    

COnClusIOn: Good clinical outcomes were observed in the treatment of lumbar degenerative disc disease with a posterior dynamic system.      

KeywOrds: Degenerative disc disease, Dynamic stabilization, Lumbar spine, Surgical treatment   

ÖZ 

AmAÇ: Dejeneratif disk hastalığı tanısı almış ve posterior dinamik stabilizasyon sistemi uygulanmış hastaların uzun dönem preoperatif ve 
postoperatif klinik ve radyolojik sonuçlarının karşılaştırılması. Lomber dejeneratif disk hastalığına birçok etken sebep olur. Bu etkenler sonuç 
olarak omurga son plaklarında dejenerasyona ve disk dokusunun beslenmesinin bozulmasına yol açar. Dinamik stabilizasyon sistemleri, 
omurlar arasındaki hareketi korurken, disk ve faset eklemleri üzerindeki aşırı yüklenmeyi azaltır, aynı zamanda da omurga segmentindeki 
anormal hareketlenmeyi önler. 

yÖntem ve GereÇler: Bu çalışmada, dejeneratif disk hastalığı tanısı konmuş 25 hasta ele alınmıştır. Toplamda 25 omurga segmentine 
posterior dinamik stabilizasyon uygulanmıştır. Hastalar, preoperatif ve postoperatif dönemde Oswestry Disability Index (ODI) and Vizüel 
Analog Skala (VAS) ile klinik olarak değerlendirilmiştir. Segmental hareketi değerlendirmek için geç postoperatif dönemde radyolojik olarak 
fleksiyon ve ekstansiyon grafileri kullanılmıştır.       

BulGulAr: Postoperatif dönemde ODI ve VAS ölçümlerinde anlamlı düzelmeler kaydedilmiştir (P<0,01). Ameliyatlardan sonraki uzun 
dönem takiplerinde (ortalama 5 yıl 2 ay), lomber lordoz açısı, intervertebral aralık oranı ve segmental oran ölçülmüş ve istatiksel olarak 
değerlendirilmiştir. İki hastada postoperatif dönemde komşu segment hastalığı tespit edilmiş ve bu hastalarda L5-S1 diskektomi uygulanmıştır.   

sOnuÇ: Lomber dejeneratif disk hastalığının cerrahi tedavisinde posterior dinamik stabilizasyon sistemi başarılı sonuçlar vermektedir.        

AnAhtAr sÖZCÜKler: Dejeneratif disk hastalığı, Dinamik stabilizasyon, Lomber omurga cerrahi tedavi 
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INTRODUCTION

Lumbar degenerative disc disease (LDDD) has become a 
chronic health problem of the population of the modern era. 
Chronic low back pain is the major outcome of LDDD in the 
aging or prematurely corroded spine. Generally, low back 
pain may originate in the vertebral endplates, disc annulus, 
vertebral periosteum, facet joints, and soft tissues (1, 2,4, 6, 24). 
The formation of a tear in the annulus fibrosus is the primary 
cause of discogenic pain and disc degeneration (2,6,18,24,28). 
The dynamic stabilization system for the spine, also known 
as the non-fusion pedicle screw stabilization system, was 
developed to overcome the inherent disadvantages of rigid 
instrumentation and fusion such as pseudoarthrosis and 
adjacent segment degeneration (3,5,13,17). Recently, a variety 
of posterior lumbar dynamic stabilization systems (LPDSSs) 
have been used as alternatives to fusion for the treatment 
of degenerative problems in the lumbar spine (25,26,27,33). 
The aims of dynamic stabilization are to unload the disc/facet 
joint to preserve motion under mechanical loading and to 
restrict abnormal motion in the spinal segment (15,26,29,30). 
In this study, long-term clinical and radiological results for 
patients diagnosed with lumbar degenerative disc disease 
who were treated with dynamic stabilization were evaluated 
both preoperatively (preop) and postoperatively (postop).

MATERIAL and METHODS

A total of 25 patients diagnosed with lumbar degenerative 
disc disease were selected for this study. Our indication for 
dynamic stabilization was only chronically recurring lumbalgia 
in the case of discogenic pain. The main complaint of these 
patients was lower back pain, and they did not suffer from 
leg pain (radicular pain). Patients had increased pain when 
standing up and walking and decreased pain when lying 
down and had difficulty in coping with their daily lives due to 
lower back pain. During physical examinations, the Lasegue 
test results were negative, and there were no neurological 
deficits in their lower extremities. All patients underwent 
medical treatment and physical therapy and rehabilitation 
(PTR). The duration of the symptoms was 60.2 months 
on average. All patients were diagnosed with magnetic 
resonance imaging (MRI), discography (Figure 1). In addition, 
all patients underwent postop dynamic lumbosacral graphy 
while standing sideways. Isthmic spondylolisthesis, traumatic 
vertebral fractures, infections, and instabilities due to tumors 
were excluded from the study group.

Patient Population in the Lumbar Degenerative Disc 
Disease Group

Twenty-five patients diagnosed with lumbar degenerative 
disc disease were enrolled in this study. There were 14 men 
and 11 women, with a mean age of 39 years (range: 23–70 
years). Dynamic stabilization was performed on one lumbar 
level in each patient.

Evaluation of Quality and Pain Scores

The patients’ quality of life and pain scores were evaluated 
preoperatively and postoperatively using the Visual Analog 

Scale (VAS) and the Oswestry Disability Index (ODI). The preop 
and postop VAS and ODI values were compared (7). 

Radiological Analysis

Radiological analyses of the patients were focused on the 
intervertebral space ratio (IVS) and lumbar and segmental 
lordosis angles. These mean values were compared 
preoperatively and postoperatively at the 12 th month and 
late postoperative period.

Each patient was subjected to lateral flexion and extension 
lumbosacral graphy (dynamic lumbar graphy) postoperatively 
(in the standing position). The segmental lordotic angle was 
measured to assess the range of motion in the operated 
segment. Segmental lordosis of the operative level was 
measured as the angle between lines drawn from the upper 
and lower endplates of the vertebrae (Figure 2). Intervertebral 
space ratio and lumbar lordosis angles were measured and 
compared preoperatively and postoperatively for each 
patient (Figure 3). 

MRI was performed during the preop and postop periods. 

Surgical Procedure

All operations were performed under general anesthesia 

Figure 1: The contrast agent has escaped to the exterior of the 
nucleus pulposus, as is visible in anterior and lateral discography.
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in the prone position. Two paraspinal skin incisions were 
made for stabilization, each located 4 cm laterally from 
the processus spinalis vertebrae in 6 of the cases and two 

paramedian fascial incisions were made using one median 
skin incision in 15 cases (Figure 4). The fascia thoraco-lumbalis 
was split, and the fingers were used to prepare the muscular 
system between the multifidus and the longissimus to reveal 
the transverse processes. 

The screw implantation was performed under lateral 
fluoroscopy control (C-arm). Before the rod was implanted, 
the correct positioning of the patient was verified by adjusting 
the degree of spinal lordosis as close to normal physiological 
alignment as possible. Bilateral rods were connected to the 
screws, and dynamic stabilization was performed with Cosmic 
dynamic screw plus a rigid rod in 25 patients [Cosmic dynamic 
transpedicular screws (Ulrich GmbH & Co KG)]. (Figure 5). 

All of the patients were treated by the same two experienced 
surgical teams. 

STATISTICAL ANALYSIS

Statistical Methods

The NCSS (Number Cruncher Statistical System) 2007 and 
PASS 2008 Statistical Software (Utah, USA) programs were 
used for the statistical analysis of the results of this study. 
Descriptive statistical methods (average, standard deviation, 
median, frequency, ratio) were used for the data evaluation. 

The paired samples test was used for the comparison of 
quantitative data showing a normal distribution of parameters 
between the 2 groups, and the Friedman test and Wilcoxon 
Signed Rank were used for the comparison and evaluation of 
non-normally distributed parameters between the 2 groups 
as VAS and Oswestry parameters. The significance level was 
evaluated at P< 0.05.

The study was performed between 2005 and 2009, at two 
different centers, namely Koc University American Hospital 
Istanbul and Dr. Abdurrahman Yurtaslan Oncology Training 
and Research Hospital, Ankara.

Totally 25 patients were included in the study. 44% (n=11) 
were female and 56% (n=14) were male. The age range of the 
cases was between 23 and 70 years, mean age was 39.00 + 
11.74 years (Table I, II).

Figure 3: Measurement of segmental lordosis angle (α), lumbar 
lordosis angle (LL), and intervertebral space (IVS). Abbreviations: 
A, B, H.

Figure 2: Measurement of the segmental angle.

Figure 4: Lumbar bilateral paramedian incision.
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A statistically significant difference was discovered between 
the preoperative and first year postoperative OSW scores of 
the cases (p<0.01). Dual comparison indicated that this great 
difference originated from 47.20 unit decline of the OSW 
score according to the preop score, and the 50.64 unit decline 
in the late period (p<0.01). The decline of the score in the late 
period by 3.44 units compared with the first postoperative 
year is also significantly significant (p<0.01) (Table IV).

Difference between preoperative and postoperative LL, 
segmental lordosis angle and IVS measurements were found 
to be statistically insignificant (p>0.05) (Table V, VI, VII).

RESULTS

Significant improvements were observed in the ODI and VAS 
measurements at 12 months after surgery and at the long-
term follow-up. 

Adjacent segment disease developed in two patients 
(Patients 1, 3). Approximately two years after dynamic 
stabilization due to L4-5 degenerative disc disease, patient 
number 1 underwent discectomy after being diagnosed with 
disc hernia in the L5-S1 extrusion. Similarly, approximately 1.5 
years after dynamic stabilization due to L4-5 degenerative 
disc disease, patient number 3 underwent discectomy after 
being diagnosed with a disc hernia in the L5-S1 extrusion. 
However, both patients had black L5-S1 discs with Pfirrmann 
Grade 3 degeneration prior to dynamic stabilization. 

Movement was still observed in all patients who were 
subjected to dynamic stabilization based on measurements 
of the segmental lordotic angle, as visualized in direct 
lumbosacral graphies during flexion and extension in the 
long-term postop period (Figure 6).

Segments with segmental angle differences of 0 and 1 were 
classified as immobile. The screw was broken during the 
postop period in one patient (Patient number 4). In this patient 
the right L5 pedicle screw was found to be broken during the 
third postop year. However, there was no deterioration of 
clinical manifestations in this patient. 

There were no other complications, nor mortality. No 
infection, chronic inflammation, or fibrosis was observed 
during the long-term follow-up period. 

The mean duration of surgery was 80 minutes (range: 70–90 
minutes). The mean estimated blood loss was 175ml (range 

A statistically significant difference was discovered between 
the preoperative and first year postoperative VAS scores 
of the cases (p<0.01). Dual comparison indicated that this 
great difference originated from great decline of VAS at the 
first postoperative year, when compared to preoperative VAS 
(5.88 unit decrease), and moreover the great decline of VAS in 
the late postoperative period (6.56 unit decrease). This result 
was statistically significant (p<0.01). The decrease in VAS 
score in the late postoperative period when compared with 
postoperative first year was statistically significant (0.68 unit 
decrease, p<0.01) (Table III).

Figure 5: Cosmic dynamic 
transpedicular screw (Ulrich 
GmbH & Co KG, Ulm, Germany). 
The motion of the Cosmic 
screw is between the shaft and 
head of the screw.

Table I: Patient Demographics

Min-Max Average±SD
Age (years) 23-70 39,00±11,74
Follow up time(years) 2,00-6,33 3,49±1,39

n %

Gender
Female 11 44,0
Male 14 56,0

The follow-up time of the cases was between 2 and 6.33 years, (mean 3.49 ± 1.39).

Table II: Evaluation of the Operated Segments

n %
L4-L5 19 76,0
L5-S1 6 24,0

76% (n=19) of the cases were operated for L4-5 segment pathology, and 24% 
(n=6) for L5-S1 segment pathology.
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Table III: Evaluation of the VAS Measurements

Follow up time
VAS

+p
Median±SD Median

Preop 7,60±1,29 8,00
0,001**First year 1,72±0,89 2,00

Late period 1,04±0,89 1,00
++p

Preop-First year 0,001**
Preop-Late period 0,001**
First year-Late period 0,001**

+Friedman Test, ++ Wilcoxon Signed Ranks Test, **p<0,01.

Table IV: Evaluation of the Oswestry Disability Index

OSWESTRY
+p

Med ±SD Median
Preop 57,36±16,27 58,00

0,001**First year 10,16±4,70 8,00
Late period 6,72±3,00 6,00

++p
Preop-First year 0,001**
Preop-Late period 0,001**
First year-Late period 0,001**

+Friedman Test, ++ Wilcoxon Signed Ranks Test, **p<0,01.
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period MRI findings is an indicator of these improvements. All 
patients were shown to retain segmental movement during 
the late postop period.

DISCUSSION

Lumbar disc degeneration is caused by a variety of factors. 
Disruptions in the vertebral endplate result in defects in 
disc nutrition and thus disc degeneration (6,20,23). Various 
factors such as aging, apoptosis, collagen matrix disorders, 
neovascularization, loads carried by the disc, and abnormal 
proteoglycan level accelerate the process of disc degeneration 
(2, 4, 6, 24,28). 

50–300 ml). The mean hospital stay duration was five days 
(range: three to seven days).

Considerable clinical improvements were observed in our 
group of patients. There was a significant decrease in the VAS 
and ODI scores during the postop period compared with the 
preop period. In one patient, screw breakage occurred at 
postop year 3. Nevertheless, during the subsequent follow-
up period, clinical improvements continued in all patients, 
and the late postop period VAS and ODI scores were relatively 
good. This situation led us to postulate that the segment 
undergoing dynamic stabilization improved with time; in fact, 
the disappearance of annulus fibrosus tears in the postop late 

Table V: Evaluation of LL Measurements

LL
p

Med ±SD Median
Preop 39.88±11.25 43.00

0.622
Postop 39.12±10.29 38.00

Paired Samples Test

Table VI: Evaluation of the IVS Measurements

IVS
p

Med ±SD Median
Preop 0.25±0.07 0.28

0.964
Postop 0.26±0.07 0.26

Paired Samples Test

Table VII: Evaluation of the Alpha (Segmental lLordosis) Angle

Alpha angle
p

Ort ±SD Median
Preop 15.44±8.06 12.0

0.779
Postop 15.48±7.19 16.0

Paired Samples Test

Figure 6: In the lumbar functional graphy of the late postop period, segmental movement is still observed during flexion and extension.
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Sometimes, the pain can spread to the groin or upper front 
leg. The pain begins slowly and insidiously (18,20,22,28).

The major cause of lumbosacral degenerative disc disease 
pathogenesis is repetitive or continuous axial loading. Among 
other causative factors are morbid obesity, genetic factors, 
occupation, intense and vigorous athletic activities (such 
as weight-lifting and gymnastics), and smoking (2,26,23). 
There are a variety of MRI findings that are indicative of 
degenerative disc disease. However, patients should always 
be examined with clinical findings in mind, as it is impossible 
to trust MRI alone in distinguishing between symptomatic 
and incidental syndromes. In MRI images, T2-weighted 
sections characteristically show decreased signal intensity 
in the nucleus pulposus when compared with the adjacent 
discs. The nucleus pulposus becomes disordered at the edges, 
and disc height decreases. A dense, point-like signal intensity 
on the posterior annulus is a sign of annular tears (Figure 7A-
D). Cortical endplate and bone marrow undergo a three-step 
change, as described by Modic. Chronic disc disease results 
in dense sclerosis of the vertebral endplates and adjacent 
vertebrae corpuses (Type III change). The period between 
Type I and Type III changes is usually a few years (2,8,22,28).

Reduced intervertebral distance, which is the source of 
discogenic pain, appears as a black disc in the sagittal T2 
MRI image. The advantages of MRI in this diagnosis are now 
unequivocally accepted. However, the identification of which 
disc is the source of pain remains a problem in cases with 
more than one degenerative disc (2,8,22,28). Therefore, dis-
cography represents a good secondary diagnostic method, as 
it is a dynamic diagnostic method involving the initiation of 
pain in relation to the disc distance and providing information 
on the annulus-nucleus structure. Although changes in disc 
structure can be radiologically visualized using noninvasive 

Since its first identification in 1934 by Mixter and Barr, disc 
rupture accompanied by monoradiculopathies has been 
recognized as a pathology requiring surgery. However, 
patients presenting with lower back pain but with minimal or 
no radicular pain were not accepted as suitable for surgery.

With more recent developments, the anatomic, physiological, 
and biochemical properties of intervertebral disc tissue 
causing pain have become much better understood 
(1,8,11,33). 

Our understanding of the symptoms of discogenic pain has 
deepened with the increased resolution available in MRI, the 
development of new techniques in lumbar disc surgery, the 
emergence of new concepts regarding the ability to use bone 
morphogenetic proteins, and detailed research on the results 
of lumbosacral fusion (1,2,4,7,15-17,20,22,23,25-27,29, 30,33).

Discogenic pain syndrome is mainly an adult disease, and its 
cardinal symptom is low back pain. Low back pain is usually 
described as a midline or belt-like aching, deep pain, radiating 
to the buttocks or upper thighs. It is a mechanical pain 
worsening with motion, decreasing when in supine position.

Even if it appears at first to be a diffuse lower back pain based 
on patient description, when the patient is questioned in 
detail and asked to point to the location where the maximal 
pain is felt, pain localization in 80% of the cases is consistent 
with the pathology identified by MRI imaging (13,15,18,28,29). 
This observation may be related to the segmental innervation 
of the annulus, which is the most pain-sensitive region of 
the disc. Pain is described mechanically, and it increases 
when sitting, standing up, pushing, pulling, bending down, 
or turning around and decreases when lying down. Lower 
back pain can spread to the sacroiliac region, the hips, upper 
back, or the legs but does not usually reach further down. 

Figure 7: (A) Preoperative axial and (B) sagittal T2-weighted MRI showing the annulus fibrosus tear (high-intensity zone); (C) late 
postoperative period sagittal and (D) axial T2 MRI images showing healing of the annulus fibrosus tear.

A B C
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related to laxity development in the artificial ligaments and 
compression forces lead to pain because of root irritation due 
to foraminal narrowing.

To overcome the disadvantages of the Graf ligament system, 
The Dynesys Stabilization System (DSS) (Zimmer Spine Inc. 
Warshow, IN) was developed. This system was thought to 
overcome risks of foraminal stenosis and annular protrusion 
of Graf system, and for this purpose, the system used a spacer 
on the posterior tension band. Biomechanical data from 
these studies showed that posterior tension band application 
decreases resistance at the anterior annulus (1,18). Several 
clinical reports support the positive role of DSS in the 
treatment of DDD (3,30,32), whereas some other studies 
showed no benefit of the system for these patients. The most 
important argument is the system forced flatback deformity 
particularly when it is applied in multisegment instability 
(4,13).

Considering the unsatisfactory effects of these dynamic 
systems, in 1999 Strempel constructed a dynamic screw with 
a hinge placed between the head and body of the screw 
(Cosmic, Ulrich AG, Germany). Hinged and calcium phosphate-
coated screws allow for a free anterior column with limited 
flexion and extension capability during stabilization. They 
share the axial load with the posterior column via a rigid rod 
[43]. This system provides sufficient stabilization with less 
stress shielding and greater ROM compared to standard rigid 
systems.

These systems are suitable for the treatment of instability in 
each of the three columns and can also be used prophylacti-
cally in cases that can develop instability or in the treatment 
of instability as a result of painful black disc, degenerative 
spondylolisthesis, recurrent disc herniation, and lumbar canal 
stenosis treatment (11,16,20,23,26,29,32). It has low compli-
cation risks, and its revision is easy. Because the screw heads 
remain mobile with this procedure, they adapt to the physi-
ological movements of the spine. As a result, complications 
such as screw pull-out or screw breakage are extremely rare. 
Posterior dynamic stabilization accomplishes the distribution 
of a mobile load by dividing it.

Other important advantages of the technique are the 
following: the surgical intervention can be performed 
with bilateral paramedian incisions without retracting the 
paravertebral muscles, thus preventing their possible atrophy 
during the postop period; the surgery is brief; and the surgery 
involves less bleeding than fusion surgery. 

Posterior dynamic screw stabilization system is free of 
the above-mentioned limitations and eliminates the risks 
associated with anterior approach.

Dynamic systems share the load between the anterior and 
posterior spinal columns. The dynamic posterior stabilization 
technique (with hinge screw) offers load sharing and load 
bearing features, while preserving physiological motion. They 
don’t permit abnormal translational movement. Thus, they 
can unload the disc and also prevent instability. This helps 

MRI, the level of symptomatic disc distance can be described 
by discography, a partially invasive method. Discography al-
lows for the diagnosis of the acute and chronic degeneration 
of disc structures (such as annulus tears and posterior longi-
tudinal ligament tears) by increasing intradiscal pressure and 
provoking pain (2, 20,22, 26). 

A conservative first approach is preferred in the treatment of 
lumbar degenerative disc disease. Exercise programs, physical 
therapy, epidural injections, a corset if the patient is active, 
nonsteroidal anti-inflammatory drugs, muscle relaxants, and 
short-acting narcotic agents can be administered. Patient 
lifestyle changes should also be implemented. 

Surgery should be considered if three to six months of 
treatment does not produce the desired response (20,28,29). 
Corrective spinal surgery aims at restoring these pathological 
processes to as physiological a state as possible. Traditionally, 
stabilization of the lumbar spine was accomplished by fusion. 
Fusion surgery of the spine is accomplished by stimulating 
bone to grow between two or more adjacent spinal segments, 
thus preventing future motion. To allow for continued mobility 
at the level that the patient is accustomed to in daily life, the 
load from immobilized segment angles is distributed to the 
other segments (2,11,13,16). This in turn results in accelerated 
degeneration, especially in the adjacent vertebrae, as shown 
by several studies. During the long-term follow-up period, the 
occurrence of further degeneration and instability as a result 
of increased mobility in the segments adjacent to fused spinal 
segments is an undesirable outcome. As a result, stabilization 
systems have become more physiological overtime (7, 11, 15, 
16,18, 20, 22, 23, 28,32).

Dynamic stabilization is the modern alternative to fusion. The 
instrumentation used in dynamic stabilization is designed to 
control the amount of motion between adjacent vertebrae, 
but it does not completely eliminate this movement. Poste-
rior dynamic stabilization is an ideal technique for providing 
stabilization in cases of chronic instability (4,7,11,15,16,18,20,
22,23,29,30). The goals of the dynamic stabilization procedure 
are to control the neutral posture of the segment, control 
sagittal plane bending of the treated vertebra, unload the 
intervertebral disc at the treated level, and modify the distri-
bution of loads within the segment, in particular within the 
intervertebral disc. Unloading the disc, therefore, may create 
a favorable environment for disc rehydration, self-repair, or 
possibly regeneration due to the presence of stem cells or 
bone morphogenetic proteins (13,15,18,25,27,29,30,33). 

Graf posterior artificial ligament system was the first used 
posterior dynamic stabilisation system (12). This system was 
designed to diminish lumbar facet movements placed under 
compression forces. This system limits flexion movements 
and eliminates abnormal rotational motions that might be 
the origin of chronic low back pain. Graf’s system is thought 
to induce a sharing of the axial load between the painful disc 
and posterior structures, by providing a posterior tension 
(9,12,24). However, 2-year follow-up results using this method 
were unsatisfactory (14). The poor outcomes were probably 
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to eliminate the pain originating from either degenerative 
disc disease (discogenic pain) and/or segmental instability 
(10,21,31).

CONCLUSION

Based on our results, posterior dynamic transpedincular screw 
stabilization system is a good choice for patients diagnosed 
with lumbar degenerative disc disease and complaints 
of pain for a long period (one year or longer) who are not 
improving despite medical treatment and physical therapy 
and rehabilitation. Our results show a satisfactory surgical 
method in the treatment of DDD. Posterior dynamic screw 
implantation technique is significantly minimally invasive 
compared to other dynamic implantation and traditional 
fusion surgical techniques and an important alternative to 
fusion in patients with degenerative disc disease. A larger 
series study, with longer follow-up periods and with control 
groups, is needed to determine the success and safety of 
posterior dynamic stabilization in the surgical treatment of 
degenerative disc disease.

Considerable clinical improvements were observed in our 
group of patients. There was a significant decrease in the 
VAS and ODI scores during the postop period compared with 
the preop period. In one patient, screw breakage occurred 
at postop third year. Nevertheless, during the subsequent 
follow-up period, clinical improvements continued in all 
patients, and the late postop period VAS and ODI scores 
were relatively good. This situation led us to postulate that 
the segments undergoing dynamic stabilization improved 
by time; in fact, the disappearance of annulus fibrosus tears 
in the postop late period MRI findings is an evidence of the 
improvement. All patients were shown to retain segmental 
movement during the late postop period.
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