Case Report

Transdural retrieval of retropulsed transforaminal lumbar

interbody fusion cages

ABSTRACT

Transforaminal lumbar interbody fusions (TLIFs) are performed for various lumbar spine pathologies. Posterior migration of an interbody cage
is a complication that may result in neurologic injury and require reoperation. Sparse information exists regarding the safety and efficacy of a
transdural approach for cage retrieval. We describe a surgical technique, in which centrally retropulsed cages were safely retrieved transdurally.
A patient with prior L3-S1 posterior lumbar fusion and L4-S1 TLIFs presented with radiculopathy and weakness in dorsiflexion. Imaging revealed
posterior central migration of TLIF cages causing compression of the traversing L5 nerve root. Cages were removed transdurally; the correction
was performed with an all-posterior T10-pelvis fusion. Aside from temporary weakness in right-sided dorsiflexion, the patient experienced
complete resolution in their radiculopathy and strength returned to its presurgical state by 3 months. The transdural approach for interbody
removal can be safely performed and should be a tool in the spine surgeon’s armamentarium.
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INTRODUCTION

The transforaminal lumbar interbody fusion (TLIF) procedure
is commonly performed to address a variety of lumbar
pathologies and is widely used for lumbar stabilization.
Posterior migration of the interbody cage is a complication
associated with high morbidity, occurring in up to 4%
of patients.I"l Presenting symptoms include paraparesis,
severe radicular pain, and incontinence with a potential for
permanent neurological damage.” Lateral, oblique, or anterior
approaches have been suggested for removal of extruded
cages.P! In our literature review, only one report describing
a transdural approach for this pathology was found.* We
demonstrate the efficacy of this approach when operative
anatomy complicates removal through other approaches.

CASE REPORT

This report was deemed exempt from our institution’s
internal review board approval. The patient was granted

‘ Video available on: www.jcvjs.com ‘

permission to describe their case, and we have removed
critical patient identifiers.

A 65-year-old male with a 10-pack year smoking history
and without other significant past medical history
presented 1'% years after undergoing an open L3-S1
posterior lumbar fusion with L4-5 and L5-S1 TLIFs at
another institution. The patient reported initial complete
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resolution of his preoperative low back pain and
radiculopathy for 5 months but suffered from a dense foot
drop, progressive low back pain, and severe right lower
extremity radiculopathy.

Standing lateral and AP plain radiographs of the lumbar
spine demonstrated retropulsed TLIF cages at L4-5 and
L5-S1 [Figure 1]. On CT scan at L4-5, the retropulsed interbody
was compressing the right traversing L5 nerve root while at
L5-S1, the retropulsed interbody obliterated the spinal canal
centrally [Figure 2a and b]. As a surrogate to bone mineral
density, the average Hounsfield units were measured to be
in the range of 60-80 at the uninstrumented levels.’! There
was lucency visible in the region around the bilateral S1
pedicle screws as well as a ventral cortical breach of the left
S1 pedicle screw concerning for violation of the left common
iliac vein [Figure 3].

After clearing a multidisciplinary presurgical conference for
medical optimization, the decision was made to proceed with
surgical correction. Given the severely calcified vasculature
and concern for left common iliac vein violation by prior
instrumentation, the approach surgeon recommended
against an anterior lumbar approach. With active progressive
distal lower extremity weakness, the case was deemed
urgent and was performed while the patient was still actively

Figure 1: Preoperative anterior—posterior and sagittal scoliosis X-rays
showing failure of previous lumbar fusion and migration of interbody cages

smoking. The catastrophic failure of the prior lumbar fusion
in the setting of proximal adjacent level disease at L2-3, a
lumbar scoliotic curve with an apex at L2, and a distal failure
at S1 suggested the need for extension of the fusion both
proximally and distally. The patient underwent a revision
all-posterior spinal fusion from T10 down to the pelvis with
a transdural approach to remove the retropulsed interbody
cages at L4-5 and L5-S1 [Figure 4]. The vascular surgery team
was available in case of venous injury during the S1 pedicle
screw removal. After opening the dura posteriorly, the
nerve roots were freed from their arachnoid adhesions and
separated into left-sided and right-sided roots to access the
centrally retropulsed TLIF cages. The ventral dura was opened
sharply several millimeters rostral to the L4-5 cage and the
ventral incision was extended caudal to the L5-S1 cage.
With nerve roots and dura retracted, the TLIF inserter was
reconnected to each cage and removal was completed with
the use of a slap-hammer. The remaining disc material was
removed, and each disc space was packed with morselized
allograft. A fat graft was placed anterior to the dura and
the ventral and dorsal dura were closed using a 6-0 prolene
suture [Video 1].

DISCUSSION

Despite the benefits of TLIF surgery with spinal stability and
pain reduction, there are several potential complications
associated with the procedure including nerve root injury,
dural tears, infection, and implant-related complications
and failure.® While the specific risk of cage migration was
not reported in the meta-analysis, another recent review by

Figure 2: (a and b) Sagittal and axial computed tomography images of the
lumbar spine
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Figure 3: Circle: Marked haloing around the time of the right S1 pedicle
screw indicating pseudoarthrosis. Arrow: Tip of the left S1 pedicle screw
in contact with the traversing left common iliac vein

Kimura et al. of 1070 TLIF cases over 4 years reported cage
migration to be < 1%.” Other studies have reported a cage
migration rate between of up to 4%.I"" Meticulous surgical
technique is paramount to preventing cage migration.
The risk of cage migration is increased in patients with an
increased posterior disc height undersized graft choice for
the disc space, or when using bullet-shaped rather than
“banana-shaped” anterior grafts.!®!

Given the catastrophic failure of the prior lumbar fusion and
the overall radiographic situation, extension of the fusion
both proximally and distally was indicated. The patient
underwent a revision all-posterior spinal fusion from T10
down to the pelvis with a transdural approach to remove
the retropulsed interbody cages at L4-5 and L5-S1. Surgical
options for the retrieval of the retropulsed TLIF cages were
limited due to anatomy, malposition of prior hardware,
and the degree of cage retropulsion. While this transdural
approach has previously been described for the treatment of
herniated or calcified discs as well as the reduction of bone
fragments in burst fractures, there is a paucity of information
regarding the efficacy in the retrieval of retropulsed interbody
cages.”! Only one other case report describes the transdural
approach for removal of retropulsed TLIF cage.” In that
report, the authors describe a patient who had previously
undergone L4-S1 fusion with [4-5 TLIF who presented 3 years
after fusion with sudden-onset bilateral lower extremity
weakness and left-sided foot drop (2/5 strength) secondary
to a centrally retropulsed L4-5 TLIF interbody. The authors
chose a transdural approach to minimize the retraction
that would be necessary for a transforaminal retrieval or
the documented 57% risk of vascular injury associated with

Figure 4: Postoperative anterior—posterior and sagittal scoliosis XRs showing
postoperative T10-pelvis construct with lucencies of bilateral T10 pedicle
screws

an anterior approach for TLIF cage removal."” The patient
experienced immediate resolution of radicular pain and
the left ankle dorsiflexion strength improved. No studies
have described the transdural approach to remove multiple
interbody devices as performed in this study.
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