Journal of Biosciences and Medicines, 2019, 7, 77-83
http://www.scirp.org/journal/jbm
ISSN Online: 2327-509X
ISSN Print: 2327-5081

Combining Posterolateral Lumbar Fusion and
Posterior Lumber Interbody Fusion Surgery for
Treating Three-Level Lumber Spondylolysis
and Single-Level Spondylolisthesis: Case Report
Yazhong Zhang, Yijie Liu, Jie Chen, Xuefeng Li, Heng Wang, Genlin Wang, Huilin Yang,
Weimin Jiang*
Department of Orthopaedic Surgery, The First Affiliated Hospital of Soochow University, Suzhou, China

How to cite this paper: Zhang, Y.Z., Liu,
Y.J., Chen, J., Li, X.F., Wang, H., Wang,
G.L., Yang, H.L. and Jiang, W.M. (2019)
Combining Posterolateral Lumbar Fusion
and Posterior Lumber Interbody Fusion
Surgery for Treating Three-Level Lumber
Spondylolysis and Single-Level Spondylolisthesis: Case Report. Journal of Biosciences
and Medicines, 7, 77-83.
https://doi.org/10.4236/jbm.2019.78006
Received: March 28, 2019
Accepted: August 18, 2019
Published: August 21, 2019
Copyright © 2019 by author(s) and
Scientific Research Publishing Inc.
This work is licensed under the Creative
Commons Attribution International
License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/
Open Access

Abstract
Lumbar spondylolysis is a relatively common condition that can cause a variety of clinical manifestations related to the lumbar spine. However, multilevel lumbar spondylolysis is rare and accounts for less than 6% of lumbar
spondylolysis. We report a case of three-level lumbar spondylolysis with single-level spondylolisthesis. A 47-year-old woman presented to us with low
back pain for 9 years that progressively worsened and the pain was exacerbated with standing and walking. She was diagnosed with three-level lumbar
spondylolysis at L3-5 and spondylolisthesis at L4. We performed posterolateral lumber fusion (PLF) and posterior lumbar interbody fusion (PLIF) surgery for her. During the same period, pain recovery and fusion rate of the patient were evaluated after surgery. The results were favorable and proved the
efficacy of combining PLF and PLIF technique for treatment for three-level
lumbar spondylolysis and single-level spondylolisthesis.
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1. Introduction
Isthmic spondylolisthesis (IS) is the condition where a defect in the pars
interarticularis (spondylolysis) of a lumbar vertebra leads to anterior translation
of a superior vertebra upon an inferior vertebra. The incidence of lumbar sponDOI: 10.4236/jbm.2019.78006 Aug. 21, 2019
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dylolysis in the adult population is approximately 6% [1] and in more than 90%
of cases involves the L5 level [2]. However, multilevel lumbar spondylosis is rare
and multilevel isthmic spondylolisthesis is even rarer [3] [4]. Most young patients with lumbar spondylolysis can be properly managed with conservative
treatment, but a small number of patients do not respond effectively to conservative treatment and eventually require surgical treatment.
Surgical treatment of multilevel spondylolysis varies between fusion, direct
isthmic repair, and combined management associating two procedures at different levels [5]. Although direct repair surgery preserves the motion in the
affected segment and has gained popularity for young patients with spondylolysis, it is suitable in case without spondylolisthesis and could not correct the degree of the slip. Arthrodesis using a pedicle screw system is the most popular
spinal fusion technique to treat isthmic spondylolisthesis. The patient presented
in this article is a very rare case of three-level lumbar spondylolysis with single-level spondylolisthesis.

2. Case Report
A 47-year-old woman presented to us with low back pain for 9 years. The pain
was worse in the standing position, with flexion and extension and less in sitting
and supine status. Physical examination revealed no significant finding. The
standard anteroposterior, lateral views and computed tomography (CT) reconstructions showed three-level lumbar spondylolysis at L3-5 with spondylolisthesis at L4 (Figure 1 and Figure 2). In the lumbar dynamic films, we found apparent instability at level of L4-5 and L5-S1 (Figure 3). The lumbar MRI found

Figure 1. Preoperative computed tomography (CT) sagittal reconstructions showed L3,
L4 and L5 isthmic spondylolisthesis.
DOI: 10.4236/jbm.2019.78006
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Figure 2. Preoperative computed tomography (CT) transversal reconstructions showed
bilateral spondylolisthesis.

Figure 3. Preoperative flexion-extension
views showed apparent instability at level of
L4-5 and L5-S1.

the L3-L4 discs intact with no nerve root compression and L4-S1 disc with early
signs of discopathy. Medical treatment with analgesics, anti-inflammatory medications, and myorelaxants did not improve the situation. It was noted that the
patient had complete relief of back pain after blocking L3, L4, and L5 pars. As
the patient had symptomatic spondylolisthesis at L4 and apparent instability at
L4-S1, we decided to conduct posterolateral lumber fusion (PLF) at L3-L4 and
posterior lumbar interbody fusion (PLIF) at L4-S1 surgery for her.
The patients were carefully placed prone, a skin incision was made in the midline. After spinous processes, laminae, and the bilateral facets were exposed,
transpedicular screws were inserted in the L3, L4, L5 and S1 to ensure stability
and consolidation. Lateral fluoroscopy was used to confirm the screw placement
and assess the slippage reduction. Then, the patients underwent complete removal of the bilateral floating laminae and decompression of nerve root far distally and laterally. The rods were contoured and provisionally secured to the
caudal screws, leaving a gap between the cephalad pedicle screws. The cephalad
screws were drawn back onto the rods with reduction system, achieving the correction of the spondylolisthesis. Then, cleared out the disk space contents bilaterally and removed the cartilaginous end plates. A PEEK cage, filled with bone
chops taken from posterior elements, was inserted to the disk space for interbody fusion. Intertransverse fusion was performed by using bone chips from
resected lamina and spinous. Finally, the pedicle screws were compressed to restore the lumbar lordosis.
DOI: 10.4236/jbm.2019.78006
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3. Discussion
Lumbar spondylolysis is a relatively common condition that can cause a variety
of clinical manifestations related to the lumbar spine. However, multilevel lumbar spondylosis is rare and accounts for less than 6% of lumbar spondylolysis.
Most previous studies were conducted for patients with multilevel spondylolysis
and most treatments of that were direct repair. Zhang et al. [6] reported that the
PLIF allows for adequate interbody height restoration and neural decompression
while maintaining posterior support structures for double-level lumbar spondylolysis and spondylolisthesis. Liu et al. [7] found the same result that the pedicle
screw fixation could significantly improve pain and disability in patients with
multilevel lumbar spondylolisthesis and achieve good mid-term prognosis.
Although the exact pathophysiologic mechanism of lumbar spondylolysis still
remains unknown, it is considered two factors might explain isthmic lysis, both
genetic and mechanical. Some studies stated that no specific genetic variation
was identified, but it would seem that a genetic predisposition to this pathology
may exist [8]. From a mechanical point of view, heavy work and repeated was
associated with the appearance of spondylolisthesis through isthmis lysis. Lots of
studies have described the association of sports activities with spondylolysis, and
IS is considered to represent a fatigue fracture of pars interarticularis of the
neural arch [2] [9].
Treatment of multilevel spondylolysis has not met with consensus. A brace
can be proposed but seems to provide little improvement [10] [11]. When it
does cause back pain and can’t be controlled with conservative treatment, surgical intervention is indicated. Several surgical options have been introduced,
including direct repair (DR) and fusion surgery at the affected lumbar level, such
as PLIF and PLF [12] [13] [14]. DR surgery has become a notable surgical option
for young patients with lumbar spine spondylosis, which can preserve the motion in affected segment and avoid problems in adjacent segment [15] [16].
However, existence of signs of disc degeneration or spondylolisthesis in imaging
studies is a contraindication of this strategy. The basic principle of surgical
treatment for disc degeneration or spondylolisthesis is decompression and stabilization. Instrument-assisted PLIF and instrument-assisted PLF are the two most
common techniques for the surgical treatment of IS.
PLIF was first attempted by Cloward in 1950s and later modified and extensively used. The interbody fusion immediately produces a biomechanically stable
postoperative spine, thus enhancing the opportunity for arthrodesis [17]. Some
researchers believe that once the unstable segment is successfully fused, mechanical back pain due to a pars defect or facet arthropathy can be reduced,
which may contribute to good functional outcomes [18] [19]. However, it is
suggested that the goals of surgical treatment of spondylolisthesis were fusion of
as few motion segments as possible, restoration of the sagittal balance of lumber
spine. PLF could achieve fusion without the need to decompress nerve roots.
When patients only have symptom of back pain without nerve root compression
DOI: 10.4236/jbm.2019.78006
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and spondylolisthesis, the posterolateral lumber fusion may be a better option.
Our case was unique in that there were three-level lumbar spondylolysis at L3-5
and single-level spondylolisthesis at L4. Dynamaic film showed apparent instability at level of L4-5 and L5-S1 and there have been early signs of discopathy at
L4-S1 with no nerve root compression. So we performed posterolateral lumber
fusion (PLF) at L3-4 and posterior lumbar interbody fusion (PLIF) at L4-S1 surgery for her. Our case had undergone a follow-up of 2 years, and her low back
pain was almost completely disappeared. The anteroposterior and lateral X-rays
showed a satisfactory position of instrumentation (Figure 4) of 1-year follow-up
and the flexion-extension X-rays showed good stability and excellent fusion
(Figure 5).

Figure 4. Postoperative anteroposterior and lateral views showed
a satisfactory position of instrumentation.

Figure 5. The flexion-extension views of 1-year follow-up showed
good stability and excellent fusion.
DOI: 10.4236/jbm.2019.78006
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4. Conclusion
We reported a case of three-level lumbar spondylolysis at L3-5 and single-level
spondylolisthesis at L4, which is very rare. The result was favorable and proved
the efficacy of combining PLF and PLIF technique for treatment for three-level
lumbar spondylolysis and single-level spondylolisthesis.
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