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Abstract
Lumbar listhesis, is defined as a disorder that causes a vertebral body to slip over the one below it. Several
surgical decompression and augmented fusion techniques are available for treatment. Transforaminal
lumbar interbody fusion (TLIF) is a commonly used surgical technique for degenerative lumbar
spondylolisthesis in cases in which conservative care fails to achieve satisfactory spinal fusion. Although
TLIF is widely accepted because it is easy to perform and is very safe, cage migration is an important
complication, and posterior migration is a serious one. Cage migration can be classified as posterior,
anterior, or sagittal forms according to migration direction. An increasing number of the surgeons have
encountered cage migration; however, consensus on its cause is lacking. In this report, a case of intradural
cage migration with left leg pain is presented, and this complication is discussed in light of related studies.
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Listhesis is defined as a disorder in which one vertebral body slips over the one below
it [1]. Lumbar listhesis often results in both low back and leg pain related to spinal stenosis [2].
Indications for its surgical treatment include persistent or recurrent back pain and/or leg pain,
progressive neurological deficits, and neurogenic claudication [3]. Several surgical techniques
for decompression and augmented fusion can be performed, each of which has its own merits
and limitations [4]. Both Posterior lumbar and transforaminal lumbar interbody fusion (TLIF)
are two commonly used surgical techniques for treating degenerative lumbar spondylolisthesis
in cases in which conservative care fails to achieve spinal fusion [5]. TLIF is widely accepted
because it is easy to perform and very safe. However, cage migration is an important
complication as posterior migration, in particular, is quite serious since it can cause
compression of the nerve root or dura mater and intensify a patient’s neurological symptoms.
Cage migration can be classified as posterior, anterior, or sagittal according to its direction [6].
An increasing number of surgeons have encountered cage migration; however, no consensus
regarding this complication exists. In this study, a case of an intradural migrated cage with left
leg pain is presented, and this complication in light of the literature is discussed.
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Case presentation
A 36-year-old female patient had a 5-year history of
bilateral leg and back pain and neurogenic claudication. Medical
and physical treatments were unsuccessfully performed for five
years. She presented to our neurosurgical polyclinic as an
outpatient and underwent a neurological examination, standing
flexion and extension X-rays (Figure 1A–C), and lumbar
magnetic resonance imaging. According to the Meyerding
classification, Grade 1 isthmic listhesis, bilateral foraminal
stenosis, and subligamentous disc herniation were observed
between the third and fourth lumbar levels. The patient was
given the diagnosis, and surgery was recommended after which
an informed consent was obtained. During surgery, a
conventional midline incision was made, and a total
laminectomy, bilateral inferior facetectomy, and bilateral
discectomy were then performed. Before the TLIF was
performed, polyaxial screw fixation was performed at the third
and fourth bilateral lumbar pedicles after which the disc space
was expanded due to pedicle screw distraction. Thereafter,
bilateral discectomy was repeated, and a 6-mm TLIF filled with
patient bone was applied in the disc space. After TLIF
application, pedicle screw compression was performed. Four
days later, the patient was discharged with no complaints.
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then closed. The screw fixation system was re-established, a
closed suction drain system was placed, and the anatomical
layers were closed. On the first post-operative day, she had no
complaints and walked without assistance. On the fifth postoperative day, the patient was discharged with no complaints or
complications.
Figure 2: Three-month follow up anterior-posterior (2A) and lateral (2B) X-ray views
showed slight posterior transforaminal lumbar interbody fusion (TLIF) migration.

Figure 3: Six-month follow up anterior-posterior (3A) and lateral (3B) X-ray views showed
further posterior TLIF migration.

Figure 1: Pre-operative anterior-posterior X-ray view (1A), pre-operative flexion (1B) and
extension (1C) X-ray views show Grade 1 isthmic listhesis and foraminal stenosis

One month later, the patient returned for a follow-up
with no complaints. Three months later, a lumbar X-ray (Figure
2A, B) revealed slight posterior TLIF migration; however, it was
decided to continue following up. At six months post-surgery,
she returned to the hospital complaining of back pain, and
another lumbar X-ray (Figure 3A, B) revealed further posterior
TLIF migration. A second surgery was recommended, but the
patient declined in favor of continuing to follow only. Nine
months later (at 16 months post-surgery), the patient returned to
the hospital complaining of left leg pain. A lumbar X-ray (Figure
4A, B) and computed tomography (CT) revealed that the TLIF
migration had progressed further (Figure 5A, B). Revision
surgery was recommended for which the patient provided
informed consent. It was initially thought that the TLIF was in
the left foramina, butit could not be seen in that location.
Thereafter, the dissection was expanded toward the ventral
lumbar dura, and it was seen that the TLIF had migrated into the
posterior lumbar dura (Figure 6). An attempt was made to
withdraw the TLIF, but resistance was encountered in its anterior
portion. After pedicle screw distraction, and the TLIF was
withdrawn easily. The ventral and posterior dura (Figure 7) were

Figure 4: Sixteen-month follow up anterior-posterior (4A) and lateral (4B) X-ray views
showed progressed further TLIF migration
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Figure 5: Sixteen-month follow-up saggital (5A) and coronal (5B) computed tomography
(CT) sections showed progressed further TLIF migration and bilateral L3 and L4 screw
loosening.

Figure 6: Intradural cage migration

Figure 7: Closed ventral dura after withdrawing the TLIF
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Discussion
The popularity of TLIF has increased over the past
decade because fusion rates after TLIF application and bilateral
pedicle screw instrumentation are reportedly 90%–100% [7, 8].
Different surgical approaches have been developed for TLIF
placement. One such approach is an open technique that has been
performed thanks to posterior decompression and simultaneous
interbody fusion, while another involves minimally invasive
TLIF placement. Both techniques have advantages and
disadvantages. TLIF placement using the traditional method
requires a posterior midline approach in addition to retraction of
the thecal sac and nerve roots. Therefore, all complications
encountered during TLIF placement are related to this approach.
In the literature, many different studies have reported the
possible complications of the open surgical technique [5, 7, 9].
TLIF cage migration is a post-surgical complication that may
occur in the posterior, lateral, or anterior direction [6]. Although
cage migration may be asymptomatic in some cases, posterior
migration may be the most important because its symptoms may
appear soon after surgery.
Many possible factors related to TLIF migration, such
as excessive endplate abrasion, TLIF size and type, endplate type
(concave–concave or linear–linear), the presence of the scoliotic
curvature, greater posterior disc height, and TLIF performed
without or unilateral instrumentation have been identified [6, 10,
11]. In the light of our case and those in the related literature,
many reasons for TLIF migration can be suggested. However,
some reasons related to our case, such as excessive endplate
abrasion, greater posterior disc height, linear–linear endplate
type, scoliotic curvature, and TLIF performed without
instrumentation, can be separated from the others. Our patient
had the necessary endplate abrasion, a concave–concave
endplate, no scoliotic curvature, and TLIF was performed with
instrumentation. Therefore, cage type, size, and surgical
technique may have been factors in our case. In the literature,
rectangular-shaped and small cages have been reported to
migrate more frequently than kidney-shaped and large cages [6].
In our case, although a kidney shaped TLIF was used, another
important factor in the emergence of this complication might be
the size of the TLIF. At first, a 6 mm TLIF was freely tried
before expanding the distance with the screw system; however, it
did not stretch the distance. Therefore, it was thought that TLIF
above these dimensions would cause endplate abrasion. For this
reason, it was felt that a 6 mm TLIF would be sufficient. To
suggest a self-criticism in this situation, although the entrance of
TLIF was narrower than 6 mm, the concave–concave surface of
the intervertebral disc could also have allowed the application of
larger sizes of TLIF than the actual applied one since the middle
part of the intervertebral disc was higher.
In this surgical technique title, bilateral or unilateral
inferior facetectomy, inadequate discectomy or failure load, and
flexibility may be factors for the failure. In the literature, spinal
biomechanical studies have shown that the interface between the
endplate and the fusion cage is subject to extreme pressure [12,
13]. Therefore, excessive pressure, such as that exerted by
pedicle screw compression, may be a factor contributing to
endplate fracture or fragility. In this way, intervertebral disc
space may be expanded post-operatively, which can facilitate
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TLIF migration. Another factor is screw malposition, which can
cause inadequate loading and lead to an increase in the risk of
TLIF migration. Our case demonstrated neither excessive
loading nor screw malposition and inadequate discectomy. The
inferior facetectomy may have been a factor for TLIF migration
in our case. In the literature, Aoki et al. reported that a unilateral
facetectomy could cause TLIF migration because the pedicle
could have been mechanically injured prior to pedicle screw
fixation during the TLIF procedure. This resection could have
caused mechanical injury to the pedicle on the same side [10].
However, a bilateral inferior facetectomy was performed in our
case because of the patient’s reported bilateral radicular pain due
to midline disc herniation and facet instability. This state can be
a secondary factor contributing to mechanical injury of the
pedicles. Because of the technical implementation of TLIF, the
disk space needed to be widened and then compressed. These
distraction and compression movements may have caused
enlargement of the screw-inserted pedicle of the vertebral
segment whose cortex integrity was disrupted by inferior
facetectomy. In our case, the finding that supports our view is
loosening appearances around the screws in the bilateral L3
pedicles occurred as viewed on the coronal sections of the CT
scan. This screw loosening may have decreased the compression
force on TLIF, facilitating pseudo-union in the disc space and
then removal of the TLIF.
Conclusion
Intradural TLIF migration can occur, and surgeons must
remain alert to its possibility. The posterior dural approach can
be used to withdraw TLIF and reduce the risk of caudal fiber
injury. In addition, many reasons for TLIF migration exist.
Bilateral inferior facetectomy can be a factor, but how it affects
TLIF migration must be investigated in future mechanical
studies.
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