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ABSTRACT

Background: Lumbar spondylolisthesis usually requires surgical management for the stabilization of the spine
and to relieve patients of their symptoms. This study aims to provide anatomical insights and evaluate the efficacy
of single bypass fixation in the surgical treatment of lumbar spondylolisthesis. This technique aims to stabilize
the spine with minimal manipulation of the slipped vertebra, thereby reducing potential complications and
improving clinical outcomes.

Methods: This is a retrospective study carried out at a neurosurgical hospital in Baghdad, Iraq, including
35 cases of lumbar spondylolisthesis subjected to single bypass fixation treatment between December 2012 and
December 2019. The procedure involves stabilizing the lumbar spine by fixing the vertebrae above and below the
affected segment using pedicle screws and rods, guided by fluoroscopy to ensure accurate placement and avoid
neurovascular injury. Laminectomy was performed as needed to decompress the spinal cord and nerve roots.
Autograft or allograft bone was used to promote fusion around the stabilized segment. Pre- and postoperative
clinical and radiological assessments were conducted. Pre- and postoperative clinical and radiological assessments
were done.

Results: There have been enormous gains in terms of pain relief, neurological status, and spinal stability, with the
achievement of high fusion rates and low complication rates.

Conclusion: Single-level bypass fixation proves efficacy for lumbar stabilization in spondylolisthesis patients,
with the best clinical result and less complication for patients.
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INTRODUCTION

Lumbar spondylolisthesis is a type of condition where one vertebra slips over the one below it,
causing back pain and possible neurological deficits. This leads to several manipulations of the
spine and, hence, more trauma and complications in many of the old fixation techniques.

The single-level bypass fixation is an innovative alternative technique designed to provide
stabilization above and below the affected segment, thereby bypassing the instability or fracture.
Again, the essence of this procedure is to reduce the potential complications and to produce an
improved clinical result.™”
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Thus, for example, the lumbar spine - again, remember its
weight-bearing role and related angle of movement - forms a
potential site for spondylolisthesis, in particular at levels L5-
S1and L4-L5. Bypass fixation ensures fixation using the strong
structures of the pedicles and laminae so that direct handling
occurs without affecting the structures of the slipped vertebra.
Spinal alignment is preserved, and normal biomechanical
behavior is therefore also restored. Further, this is performed
with a relatively low chance of trauma to surrounding tissues
and nerves, spinal repositioning problems, or implant failure,
which would entail future surgical site operations to recover a
postoperative stable spine® effectively.

The paper aims to provide anatomical insights and a technical
note on single bypass fixation for lumbar spondylolisthesis,
demonstrating its efficacy in stabilizing the spine with
minimal manipulation of the slipped vertebra.

METHODS
Study participants

From December 2012 to December 2019, 35 patients
with lumbar spondylolisthesis (20 females, 15 males)
were treated using the single bypass fixation technique
at a neuroscience hospital in Baghdad, Iraq. The patients
included 20 cases of degenerative spondylolisthesis, 10 cases
of isthmic spondylolisthesis, and five cases of traumatic
spondylolisthesis. The affected levels were L5-S1 in 20 cases,
L4-L5 in ten cases, and L2-L3 in five cases.

Surgical procedures involved L4-S1 fixation with L5
laminectomy for L5-S1 spondylolisthesis. L3-L5 fixation
with L4 laminectomy for L4-L5 spondylolisthesis, and L2-
L4 fixation with L3 laminectomy for L2-L3 spondylolisthesis
were also performed, with the objective of decompressing
the neural elements, reducing vertebral slippage, and
stabilizing the affected spinal segments. L1-L5 fixation with
L2-L3 laminectomies for cases with both L3 and L4 slipped
forward. Postoperative mobilization began on the second
postoperative day, with follow-up periods ranging from
12 months to 4.5 years, averaging 3.4 years.

The surgical technique

The one-bypass fixation technique stabilizes the lumbar
spine by fixing the vertebrae above and below the affected
segment [Figure 1]. This involves pedicle screws and rods
for structural support. The surgery begins with the patient
under general anesthetic, prone on a radio translucent table
for possible intraoperative imaging. A midline incision will
be made over the spinal segment with the problem. The
paraspinal muscles are then reflected to expose the posterior
elements of the vertebrae. Spinal nerves and dura should
be carefully avoided. Pedicle screws are inserted into the
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Figure 1: Preoperative depiction of lumbar spondylolisthesis with
vertebral slippage highlighted.

vertebrae above and below the spondylolisthesis segment.
The placement is guided by fluoroscopy to ensure accurate
positioning and to avoid neurovascular injury. For cases
requiring decompression, a laminectomy is performed at the
level of the slipped vertebra [Figures 2 and 3]. This involves
removing the lamina and ligamentum flavum to relieve
pressure on the spinal cord and nerve roots.

Furthermore, pre-contoured rods are placed through the
heads of the pedicle screws to stabilize the spine. The rods
are secured with locking caps, ensuring a rigid construct.
The screws and rods bypass the unstable segment, providing
stability without directly manipulating the slipped vertebra.
Autograft or allograft bone is placed around the stabilized
segment to promote fusion. This may involve placing bone
graft material in the interbody space, poster laterally, or both.
The incision is then closed in layers, focusing on achieving a
watertight closure to prevent postoperative infection.>*!

RESULTS

Preoperative symptoms included local pain, tenderness,
and limited backward Twenty patients
experienced radiculopathy, while the remaining did not.
Flexion-extension X-rays assessed the degree of vertebral
slippage, ranging from 25% to more than 50% [as depicted
in Figure 3].1°]

extension.
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Figure 2: Lateral view showing the placement of pedicle screws and
rods in single bypass fixation for lumbar stability.

Postoperatively, 15 patients reported complete relief from
local pain and tenderness, 15 reported diminished symptoms,
and five continued to experience local pain. Radiculopathy
resolved in 90% of cases, though 10% of patients continued
to experience sensory paresthesia and anesthesia”’ [Table 1].

Radiological assessments indicated significant improvements
in vertebral alignment and stability. The average degree
of slippage reduction was substantial, with most patients
achieving near-complete realignment of the affected
vertebrae.!!

The overall fusion rate was high, with most patients showing
successful integration of the fixation hardware and bone
grafts. The incidence of hardware-related complications was
minimal, with only a few cases of minor screw loosening that
did not require further surgical intervention. In addition,
no major complications, such as infection or significant
neurological deficits, were reported, indicating the safety and
reliability of the technique."

The radiographical follow-up of the patients showed
excellent fusion rates with maintained alignment and
disc height. In general, the functional outcomes, assessed
by standard clinical scales, found in a high percentage of
patients an improvement in the quality of life. Only 2% of
the latter patients had to be further intervened because they
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Figure 3: Single bypass fixation with pedicle screws and rods
providing stability without manipulating the slipped vertebra.

Table 1: Patient demographics, spondylolisthesis types, levels
treated, and outcomes.

Section Details
Study period December 2012-December 2019
Total cases 35 patients
Sex 20 females
15 males

Types of spondylolistheses Degenerative: 20 cases

Isthmic: 10 cases

Traumatic: 5 cases

L5-S1: 20 cases

L4-L5: 10 cases

L2-L3: 5 cases

The pain disappeared in 15 cases
The pain diminished in 15 cases.

The pain remained in 5 cases

Levels treated

Outcome

continued with symptoms or some complications from the
intervention.

DISCUSSION

This technical note highlights the efficacy of the bypass
fixation in providing stable and durable relief in patients
with lumbar spondylolisthesis. The procedure also does not
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require much handling of the slipped vertebra, thus lowering
the possibility of more trauma and related complications. In
fact, the clinical follow-up shows remarkable improvement in
pain and neurological symptoms, with high rates of patient
satisfaction.!!

The results of the study have substantiated the fact that
bypass fixation not only eliminates symptoms but also
maintains long-term spinal stability. Probably, the most
important advantage of the technique is that it can result
in minimum postoperative pain and early mobilization.
Furthermore, the high rate of fusion and low incidence of
complications help in further substantiating the use of the
technique as the first preferred line of treatment in lumbar
spondylolisthesis. This is further of the usage of the bypass
fixation anatomical approach because the procedure saves
the integrity of the spinal column without interfering with
the surrounding soft tissues and nerve structures and
because there is ensured no permanent neurological deficit
that could arise with this condition. The patient also attains
quick recovery.?

Those patients who have undergone treatment through
this technique are reported to have good performance in
terms of less blood loss, time in the operation room, and
hospital stay without having their fusion and alignment
rate affected. However, clinical and radiological long-term
follow-up studies of these patients have shown progressive
improvement. The technique is of great help per se for such
conditions where the conventional method carries higher
risk coupled with poor success rates.

CONCLUSION

Fixation with bypass for lumbar spondylolisthesis is an
emerging technique that offers effective stabilization
symptom relief and minimizes complications. It exploits the
lumbar spine’s strengths, resulting in high fusion rates and
low complications. Further research is needed to establish
this technique and apply it to all spinal pathologies, making it
a useful addition to current surgical treatments.
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