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Discogenic pain is closely related to degenerative 
disc disease (DDD). 

The source of low back pain is internal disrup-
tion of the lumbar intervertebral disc. 

Chronic segmental instability, mechanical irrita-
tion of sensory nociceptive terminals and biochemi-
cally activation of inflamatory mediators are thought 
as causes of discogenic low back pain. 

Acute and chronic spinal instability are known 
as important causes of low back pain.

Chronic instability is usually associated with de-
generative disease or the long term sequale of trauma, 
tumor or infection. Chronic instability is accepted as 
the main problem in lumbar DDD but its clinical and 
radiological festures are poorly defined. 

The lumbar instability can be divided into two 
groups as a clinical (functional) and biomechanical 
(radiographic) instability. 

Clinical instability is defined that the degener-
ation of disc is caused to pain depending on the in-
stability. However there is no radiological findings 
as angulation or certain degree of listhesis. Degen-
eration is the disruption of the stable structure of 
disc which leads to the back pain. 

The definition of biomechanical instability is used 
when the disc degeneration, translation and angula-
tion are found on radiologic studies of patients.

If there is an intervertebral angulation greater 
than 15* and a vertebral translation greater than 4 
mm on dynamic radiographs, an instability should 
be thought.

1)  Clinical findings and differential diagnosis

The main clinical manifestation of lumbar degener-
ative disc disease is low back pain. 

Pathologies that cause to low back pain must be 
known and similar clinical findings should be car-
refully assessed.

The correct diagnosis and choosing the right 
treatment can be made by this means. 

Discogenic Pain
The discogenic low back pain is occured or in-
creased by flexion position. Discogenic pain is de-
creased by lying on the bed when spine is not com-
pressed. Severe locked style low back pain occurs 
while transition from bending forward to stand-
ing position. There may be pain going into back of 
thighs or buttocks.

The differential diagnosis of low back pain; facet 
joint, hip and sacroiliac joints, muscle-ligament, glu-
teus medius muscle and intervertebral disc can be 
the source of pain. 

2)  Indications for spinal fusion in degenerative 
disc disease

If spontaneous fusion is not demonstrated on ra-
diologic studies of patients with lumbar instability, 
fusion surgery may be considered for patients with 
biomechanically instability.

After the decompression is made for neural tis-
sue in spondylolisthesis surgery, abnormal mobilty is 
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increased by surgical trauma. For this reason spinal 
instrumentation and fusion should be performed. 

If iatrogenic instabilty is made intraoperatively, 
fusion should be made.

If there is severe low back pain in any chronic 
degenerative disc disease, fusion must be consid-
ered for the prevention of abnormal mobility of the 
disc. Spinal instrumentation and fusion is known 
as a classical preventive method for recurrence disc 
herniation after the discectomy in the same motion 
segment that is slack. 

Fusion may be applied to patient with severe me-
chanical back pain from one or more lumbar segment 
even if there is not radiculopathy findings. 

When facetectomy is performed for severe facet 
hypertrophy resulting in spinal stenosis, degenera-
tive disc disease or discectomy operation, spinal in-
strumentation and fusion are required. 

Fusion is made for patients that has biomechan-
icaly instability accompanying the clinical findings. 
Pathological instability is clearly seen in these pa-
tient’s radiologic studies. 

It is difficult to choose of a patient for fusion sur-
gery in the absence of obvious instability. For this 
reason diagnostic tests and studies should be made 
for patient selection as following;

-Character of pain should be examined (type, 
spreading and localization) 

-Conservative treatment approaches should be 
used at least 6 months but no improvements with 
this measures.

-MR imaging should be used to determine of 
the presence of degeneration and to evaluate of the 
lumbar disc.

-If there is multiple segmental degenerative disc 
disease, discography should be performed to deter-
mine which disc is the pain generator. 

3)  Treatment options of degenerative disc 
disease

A treatment decision is made with considering the 
clinical and radiological findings of patient but treat-
ment options may be contraversial for some patients. 

Therefore advantages and disadvantages of treat-
ment options should be clearly discussed with pa-
tient. 

Treatment options are listed as following:
Conservative (nonsurgical) treatment options in-

clude physical therapy, nonsteriodal anti-inflamatory 
medications, limited activity and treating pain. 

Surgical treatment options include fusion sur-
gery and surgery without fusion. 

3a)  Fusion surgery
Initially fusion was performed without spinal in-
strumentation but pseudoarthrosis was higher, 
therefore surgical morbidity was seen often in op-
erated patients.

Restoration of lumbar curve and the reduction of 
listhesis are not possible with fusion surgery with-
out spinal instrumentation. 

If fusion surgery is performed with spinal instru-
mentation, both fusion rates is increased and correc-
tion of lumbar anatomy is provided . 

3b) Surgery without fusion
If stabilization surgeries are performed while in mo-
tion of waist, pseudoarthrosis is not seen.

Surgical morbidity and mortality rates is decreased 
because of these surgical operations takes less time, 
the risk of surgical bleeding is low and adjacent seg-
ment disease is observed more less. 

In this chapter, fusion surgery from treatment 
options will be explained.

4)  Fusion surgery in lumbar degenerative disc 
disease

4a)  Fusion surgery types in lumbar disc disease
Type of the fusion surgery is denominated according 
to where the graft is inserted: Anterior interbody fu-
sion (ALIF), posterior interbody fusion (PLIF), trans-
foraminal interbody fusion (TLIF), posterior fusion 
(lamina, facet joint and transverse process) and com-
bined as anterior and posterior. 

4b)  Fusion with anterior approach
Intervertebral graft can be inserted by anterior ap-
proach (ALIF) or posterior approach (PLIF, TLIF). 
Each of approaches has advantages and disadvan-
tages according to its (Figure 1). Choice of surgical pro-
cedure should be decided according to qualification 
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of operation room, general status of patient and ex-
perience of surgeon. 

Join with general surgeon can be prevented com-
plications caused by an inexperienced surgeon for 
anterior approaches. 

4c)  Combined (anterior and posterior) approaches
The main disadvantage of combined approaches is 
that two different surgical region is created. Ante-
rior fusion and posterior instrumentation (PLIF and 
TLIF) is usually possible with posterior approach 
therefore posterior approach is preferred. 

Anterior lumbar interbody fusion provides a 
wide fusion area after discectomy, but it is must be 
supported by posterior instrumentation to increase 
the fusion rate (3).

In the anterior approach when transpedicular in-
strumentation is considered, a second surgical pos-
terior approach is needed. 

Anterior interbody fusion with posterior transpedıcular 
instrumention increases fusion rates whether the ap-
proach is anterior or posterior. 

Intervertebral fusion is most appropriate tech-
nique as biomechanically for degenerative disc 

disease since this is compatible for axial loading of 
spine and maximal compressive load. 

Posterior approaches (PLIF, TLIF) should be pref-
ered more than anterior approach because it gives 
the possibilty of fusion of both anterior and poste-
rior vertebral columns in the same session. 

Posterior approach techniques known as PLIF and 
TLIF, have several advantages and disadvantages: 

Technically TLIF requires less dural sac and nerve 
root retraction compared to PLIF, 

and this decreases possible dural, neural and also 
anatomical damage because facet and lamina of the 
other side is protected.

However, the advantage of PLIF techniques is 
that a wide fusion area is created besides an effec-
tive compression (4,5). 

In posterior approach; neural element damage, 
due to rectraction endoneural fibrosis and chronic 
radiculopathy can occur. Also pseudoarthrosis may 
develop, and an excessive instability may be ob-
served postoperatively after posterior element de-
compression. 

Figure 1: Options of fusion surgery in lateral radiograph; a) Anterior interbody fusion (ALIF), 
b) Posterior interbody fusion (PLIF), c) Combine fusion is seen. 
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5)  Evaluation of lumbar fusion

Computerize tomography (CT), dynamic and direct 
radiography are used in the assessment of lumbar fu-
sion (Figure 2a). The resorption of bone graft, hypoden-
sity at the vertebral junction and excessive bone scle-
rosis are defined as pseudoarthrosis. 

Detection of motion at the site of fusion with the 
dynamic radiography should be tought as failure of 
fusion and pseudoarthrosis. Because the formation 
of bone fusion takes at least three months and the 
radiological confirmation takes more long time, the 
control radiography should be taken at least within 
four months considering the age of the patient, an-
tiinflamatory medications, smoking or accompany-
ing systemic disease.

Additionally any hardware problems as screw 
breakage, relaxation and rod stripping are shown 
with CT and radiography. 

In case of pseudoarthrosis development, the 
screws inside the bone tissue mobilize and begins 
to create a space around them. This is observed as 
a lucent sclerotic halo and a hypodens area on CT 
and an direct radiography (Figure 2b). 

MRI is known as not to be good as CT for im-
aging of bone structures and especially fusion, also 
metal artifacts caused by screws and intervertebral 
cages significantly reduce image quality. There-
fore MR images can not give detailed information 
about fusion. 

The radiological evaluation of fusion is shown in 
table 1 (1). According to these results, rate of misplacement 

of pedicle screw is 2-5%, and the rate of screw break-
age or relaxation is %2-6 (1) . 

The rate of solid fusion in fusion operation with 
instrumentation is reported to be 90 % (5-6). 

Severe low back pain can be seen in patients 
with chronic instability caused by lumbar degen-
erative disc disease. In these patients, as previously 
mentioned, instability cannot be seen on dynamic 

Figure 2: a) In direct radiograph, sagittal and axial CT radiolucent zones are seen around the screw 
that is depend on relaxation of screw. 

Figure 2: b) Quality and continuity of fu-
sion are seen in direct lumbar radiography
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radiography but the absence of this radiologic find-
ing does not mean the absence of instability. This 
concept of “invisible instability” or previously stated 
“clinical instability”, was named by Tsuji (7).

According to Bridwell (8), vertebral translation is 
seen in nearly half of patients with the lumbar degen-
erative spondylolisthesis but it does not progress. 

Whether only spinal fusion was sufficient or not 
for patients with slippage and especially the neces-
sity of instrumentation in terms of pseudarthrosis 
was discussed in literature (9,10). In these patients, pain 
is observed to diminish significantly, especially in 
vertical and standing position in the back and lower 
limbs (11). Some researchers reported, the fusion rate 
of patients with rigid transpedicular instrumenta-
tion was more than the fusion rate of patients with 
only intervertebral fusion (3). 

A lot of studies has shown that, if anterior fusion 
(TLIF, PLIF) is performed via posterior approach 
combined with transpedicular instrumentation, fu-
sion rates and clinical success are increased.

According to one study, the clinical success rate 
of patients who underwent uninstrumented fusion 
is 72,4%, fusion rate is 82,8%; the clinical success rate 
for patients who underwent instrumented fusion is 
82,1%, and fusion rate is 92,8 % (12). 

Since fusion surgeries are the oldest method that 
is still used for treatment of degenerative disc dis-
ease, many clinical and experimental studies was 
made. For this reason, spinal fusion is accepted as 
the “gold standard”. 

Table 1: Evaluation of anterior and posterior fusion (1). 

Grade Fusion Anterior Posterior

1 Certain Remodelling and transpedicular fu-
sion

Bilateral solid trabeculated transverse 
processes and facet fusion

2 Probable Graft is stable, no evidence of remod-
elling or fusion, radiolucency is ab-
sent in corpus. 

A thick fusion mass on one side, dem-
onstration of fusion is difficult on 
other side.

3 Unprobable Graft is stable but radiolucency on the 
upper or lower side of graft.

The suspicions of lucency or defect in 
the fusion mass

4 No fusion There is definitely no fusion, bone graft 
is reabsorbed and collapsed 

-

5 can not be evaluated - -

Nowadays dynamic stabilization concept is 
emerged as a new approach for treatment of patients 
with chronic, especially clinical instability (16,17). 

As the clinical results of success and failures 
of dynamic stabilization are reported, both surgi-
cal technique is developed and more clinical expe-
rience is gained. 

Graf ligament system are followed by Dynesys 
system and afterward hinged head pedicle screws 
have been used for dynamic stabilization (17,18). 

In our country, dynamic stabilization is started 
with utilization of hinged head screw, and clinical 
series have been reported (13-15). 
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