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Background: Thoracolumbar corpectomies require adequate anterior column spinal reconstruction, often achieved
through a single static or expandable cage. Patients with larger vertebrae, or those who require a larger footprint
of reconstruction placed via a posterior approach are technically challenging. The aim of this report was to
describe a novel approach for reconstruction using two smaller expandable cages following corpectomy, in the
setting of tumor and trauma.

Methods: These technical reports illustrate a novel intraoperative technique with reconstruction via dual expand-
able cages implanted posteriorly from a bilateral costotransversectomy and transpedicular approaches. Due to
the smaller size of each cage, implantation in the vertebral column was achieved with minimal retraction of the
spinal cord.

Results: Two patients underwent urgent corpectomy in the thoracolumbar spine using this technique. Clinical
improvement was evident post-surgery and adequate spine stabilization was confirmed radiographically without
cage migration or subsidence, at up to one year of clinical follow up. No iatrogenic neurological deficits were
reported in each case as well.

Conclusion: To the authors’ knowledge, this is the first report of a corpectomy where this surgical technique
was implemented in the thoracolumbar spine. This technique created a large footprint of reconstruction with less
retraction on the spinal cord during surgery, reducing the potential for neurological complications. An alternative
strategy is to place a larger footprint reconstruction through an anterior or lateral approach; however, these
techniques also have potential morbidity which require consideration.

Introduction bral body and allow for considerable anterior column manipulation with

less risk of spinal cord injury [1]. The lateral extracavitary approach pro-

Corpectomy of the thoracolumbar spine is indicated for a multitude
of reasons including trauma, tumor, deformity, advanced degenerative
disease and infection which may manifest in cord compression, neuro-
logic impairment and/or spinal instability [1,2].

Corpectomies may be accomplished through a multitude of ap-
proaches. Posterior approaches have been associated with less intraop-
erative blood loss, complications, shorter operative time, and better pul-
monary function post-operation compared to anterior approaches [3].
Alternatively, anterior approaches create the most access to the verte-

vides good visualization and circumferential reconstruction; however,
early literature reported significant complication rates, long operative
times, prolonged hospitalizations post-surgery and concerns for subsi-
dence with expandable cages [4]. Ultimately, the approach chosen will
be dictated by patient-specific anatomical considerations and surgeon
preference.

Following successful corpectomy, conventional vertebral body re-
construction options include use of mesh cages, expandable cages, static
spacers, strut grafts, plates and screw/rod fixation. While mesh cages
were initially the mainstay for reconstruction, expandable cages now
have become popularized as they help reduce subsidence, correct sagit-
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tal deformity, are often technically less challenging and create a tighter
fit during posterior approaches [1,5].

If a posterior approach corpectomy is performed and an expandable
cage is utilized for vertebral replacement, the use of a single cage is cur-
rently considered standard of care. The cases presented here highlight
a novel posterior-approach surgical technique involving bilateral im-
plantation of two mini expandable cages to optimize stabilization while
potentially minimizing iatrogenic injury.

Materials and methods

We present two cases of vertebral body destruction with signifi-
cant retropulsion requiring corpectomy with bilateral expandable cage
implantation for vertebral canal reconstruction from the posterior ap-
proach. These two cases represent a novel surgical technique for patient
care and consent from the institutional review board was not necessary.
We evaluate the potential advantages and limitations of the technique,
and the clinical presentation and radiographic data of both cases prior
to the surgery in this report. We also describe the surgical technique
completed in each individual case.

Results
Surgical techniques

Case 1: Oncology

A 48-year-old male with a history of acute on chronic low back pain,
erythrocytosis and obstructive sleep apnea was evaluated for acute on-
set left-sided abdominal paresthesias and backache after an exertion in-
jury a week prior. Screening cervical, thoracic, lumbar MRI and cervical
CT scan revealed an expansile lytic lesion involving the T10 vertebral
body and posterior elements with pathologic fracture (Figs. 1 and 2).
Chest, abdomen, and pelvis CT revealed no solid tumor or metastasis.
A CT-guided core biopsy of the T10 vertebral body was performed at
the behest of the oncology team to guide treatment, with final pathol-
ogy revealing solitary bone plasmacytoma (SBP). On spine evaluation,
a Spinal Instability Neoplastic Score (SINS) of 13 out of 18, near total
destruction of the vertebral body, and retropulsion of the posterior ver-
tebral body with epidural compression warranted surgical intervention
to restore spinal stability.

The patient was taken to the operating room where he underwent a
single stage, posterior approach for T10 corpectomy, T9 — T11 laminec-
tomy and anterior spinal fusion, and T8 — T12 posterior pedicle fixation.
With neuromonitoring established with baseline somatosensory evoked
potentials (SSEPs) and motor evoked potentials (MEPs) obtained with-
out deficit, a standard subperiosteal dissection was carried out over T8-
T12. Pedicle screws were inserted bilaterally into T8, T9, T11 and T12
and were augmented with cement vertebroplasty due to plans for post-
operative adjuvant radiotherapy. Laminectomy was performed to excise
the intraspinal extradural component of the neoplasm at the T10 level,
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Fig. 1. Sagittal (a) and Axial (b) T1 Post Gadolinium MRI:
Expansile lytic lesion involving the T10 vertebral body and
posterior elements with pathologic fracture and epidural com-
pression.

4.78cm

Fig. 2. Axial T1 MRI Thoracic Spine Post-Gadolinium: superior endplate of the
caudal T11 vertebral body indicating larger footprint of reconstruction required
during VBR.

which was collected and sent for pathology analysis. Next, the left T10
nerve root was ligated and divided to access the vertebral body. Verte-
brectomy was completed via bilateral costotransversectomies and again
sent to pathology. Discectomies of T9-10 and T10-11 were performed
and endplates were prepared. Two 12mm inner diameter core expand-
able cages with 14mm diameter footprints were then placed adjacent to
each other to reconstruct the anterior column. The cages were expanded
to approximately 275mm. No temporary rods were placed. The anterior
column was then prepared for bone grafting and fusion. Compression
was performed across the T9-T11 segment secure the cage reconstruc-
tion and increase stability. Screws were final tightened. Allograft fibula
struts were placed across the zones of decortication along the posterior
column. The fibulas were then locked with cross-links and more bone
graft placed across T8-T12 (Fig. 3). Final x-rays were obtained (Fig. 4).
A standard multilayer closure was then achieved. The patient tolerated
the procedure well and without complication.

At the one year follow-up, adequate thoracic spine stabilization was
maintained without cage migration or subsidence observed radiograph-
ically (Fig. 5). No neurological deficits were reported at that time.

Case 2: Trauma

A 46-year-old female was involved in a motor vehicle collision, sus-
taining an L1 burst fracture with significant retropulsion (Figs. 6 and 7).
Her presenting spine evaluation was concerning for an incomplete spinal
cord injury as she had 0/5 strength throughout her right lower extrem-
ity, while her left lower extremity demonstrated 2/5 S1 function. She
had limited pinprick sensation along the L1-S1 distributions bilaterally.
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Fig. 3. Intra-operative view of the posterior approach for vertebral body recon-
struction.

Her rectal tone and squeeze were markedly diminished and otherwise
did not show any pathological reflexes.

The patient was taken to surgery with concern for conus medullaris
syndrome. Neuromonitoring was established and baseline signals
showed motor activity only to the left tibialis anterior intact within the
bilateral lower extremities. After careful prone positioning, no changes
were noted with neuromonitoring. A standard approach to the thora-

(@) (b)

Fig. 5. Coronal (a) and axial (b) CT Thoracic Spine Without IV Contrast at 6-
month follow up showing arthrodesis across the corpectomy defect

Fig. 4. AP (a) and lateral (b) radiographs of the thoracic spine
showing bilateral expandable cage placement during vertebral
body reconstruction.
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columbar spine was carried out, centered on T11-L3. Freehand bilateral
pedicle screws were placed at the T11, T12, L2 and L3 levels and subse-
quently confirmed with fluoroscopy. Laminectomies of T12 and L1 were
then performed, and the T12 and L1 nerve roots were identified bilat-
erally. The dura appeared to be intact without a traumatic tear or leak,
but there was tear of the left L1 dural root sleeve. The L1 pedicles were
then subtracted bilaterally, and the retropulsed fragment was visualized
directly and resected. Neuromonitoring immediately showed improved
SSEPs and MEPs. The T12-L1 and L1-L2 intervertebral discs were also
resected and the inferior endplate of T12 and superior endplate of L2
were prepared for fusion. At this time, the decision was made to place
bilateral expandable cages (14mm diameter footprint, 12mm inner di-
ameter cage core, expanded to approximately 340mm). No temporary
rods were placed. After fluoroscopy confirmed excellent centered posi-
tioning on AP and lateral views, bone morphogenic protein and bone
graft were placed anterior and lateral to the cages. Longitudinal rods
were placed within the tulips of the pedicle screws and locked in place
with set screws. Compression was performed across the corpectomy to
enhance lordosis. Cross links were placed. Set screws were final tight-
ened. An extensive posterolateral fusion bed was prepared and grafted.
Final x-rays were obtained (Fig. 8). A standard multilayer closure was
then achieved. The patient tolerated the procedure well and without
complication, subsequently being discharged to an inpatient rehabilita-
tion facility by postoperative day six.

At the five-month post-operative follow-up, the patient demon-
strated return of motor function to the right lower extremity from the L1-
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Fig. 6. Representative mid-sagittal (a) and axial (b) CT cuts
of L1 burst fracture with significant bony retropulsion.

Fig. 7. Representative mid-sagittal STIR MRI (a) and T2 se-
quence MRI (b) of L1 burst fracture demonstrating cord com-
pression.

S1 nerve distributions with intact sensation. Radiographs did not show
any hardware failure or subsidence at that time (Fig. 9).

Discussion

Vertebral body reconstruction (VBR) has been described for several
etiologies in which anterior column support has been significantly com-
promised. This has conventionally been accomplished through an ante-
rior approach with or without supplemental posterior instrumentation
[6-9]. However, posterior-only approaches have been gaining traction
recently, as they have been seen as reproducible, less morbid and equally
efficacious [10-13].

In tumor surgery, posterior reconstructions previously involved the
use of polymethylmethacrylate and Steinmann pins [6,14], and has
since evolved to the use of cages due to concern for exothermic heat
causing tissue and neural injury [10,13,15-17]. Shen et al. used a
posterior-only extracavitary approach to address anterior vertebral body
tumors to implant a large expandable cage for reconstruction of the an-
terior column [10]. In their technique, a large collapsed cage was im-
planted 90 degrees from the axial plane of the spine and in between
nerve roots, and then turned 90 degrees to expand parallel to the ver-
tebral endplates, to avoid neural injury [15]. This technique has been
since modified by various surgeons with similar effectiveness [16,17].

In our case series, we were able to circumvent some of the challeng-
ing aspects of these previously-described techniques with use of our own
novel method. Due to the extensive three-column involvement of the
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SBP rendering the spine unstable in our patient, VBR was indicated. We
report a successful posterior-approach corpectomy of our patient, who
had a height of 188.8 cm and a BMI of 32.6. Fig. 2 shows the anatomy of
the patient’s superior endplate of the caudal T11 vertebral body. Because
of this patient’s anatomy, minimizing spinal cord retraction on cage im-
plantation was paramount, while still attempting to maximize footprint
of reconstruction. While use of a single cage with large footprints was a
reconstructive option, we alternatively elected to sequentially implant
two mini expandable cages bilaterally at T10 to achieve our goals of
reducing neural manipulation while maintaining a substantial surface
area for reconstruction (Fig. 4).

Single-stage posterior-only approaches have also been used to treat
traumatic injuries to the thoracolumbar spine, reconstructing with large
titanium mesh cages [18] and expandable cages [12]. The burst fracture
presented in this report resulted in severe retropulsion, compromising
the spinal cord and neurologic function. In order to adequately decom-
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Fig. 8. Final intraoperative AP (a) and lateral (b) radiographs
for L1 vertebral body reconstruction with bilateral expandable
cages.

Fig. 9. Standing AP (a) and lateral (b) radiographs of Patient
#2 at five-month follow-up outpatient visit, demonstrating no
evidence of hardware failure or subsidence of dual cage con-
struct.

press the spinal cord and evacuate the retropulsed bone, a significant
amount of the fractured vertebral body was excised, rendering the re-
maining body unviable and unstable. The decision was made to proceed
with VBR. Again, to avoid the difficulties and potential morbidities with
inserting larger, previously described implants, dual mini expandable
cages were utilized to provide greater stability without provoking even
more damage to an already-injured spinal cord.

Maximizing cage reconstruction should be carefully weighed against
the amount of potential iatrogenic injury that can be caused during im-
plantation. In both cases, retraction of the spinal cord was necessary
bilaterally; however, the cumulative magnitude of retraction in each di-
rection was less compared to installation of a single larger cage, which is
an especially important consideration when operating at cord-level. Ad-
ditionally, when larger cages are implanted, nerve roots are often ligated
and sacrificed in order to obtain adequate exposure for the cage [19]. An
alternative to placing a larger cage requiring manipulation of the dura
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and nerve roots would be through a lateral or anterior approach; how-
ever, those techniques are inherently morbid as well and cannot achieve
other objectives such as wide posterior decompression during the same
exposure [1].

Overall, bilateral implantation of two cages may help reduce poten-
tial complications of VBR - implant migration, cage subsidence and pseu-
doarthrosis [20]. Risk of developing spinal instability, impingement of
the spinal cord and vascular structures, or continued pain after surgery
are theoretically reduced. Additionally, as implantation of two smaller
expandable cages results in less cumulative retraction of the spinal cord
and nerve roots in each direction, risk of damage to neurological struc-
tures or dural tear may be expectantly lower [17,21]. As a result, per-
sistent pain, loss of sensation or function from iatrogenic injury would
be potentially reduced.

There are certain limitations to this report. First, this technique was
only performed on two patients. The technique itself of bilateral ex-
pandable cage implantation for VBR may also have some limitations.
Surgeons and hospital administration may scrutinize the additional cost
associated with a second cage as opposed to a single one. Additionally,
while retraction of the neural elements is theoretically less overall and
less forceful with this novel technique, the total magnitude is not easily
quantified and may not be significantly less when compared with other
posterior techniques. Bidirectional cord retraction is necessary and may
be associated with bilateral functional or sensory deficits during implan-
tation, and this technique may, in theory, double the risk of cord injury
in the hands of less-experienced surgeons.

Conclusion

Bilateral expandable cage implantation for vertebral column recon-
struction from the posterior approach should be considered in patients
who require significant anterior column stabilization while minimizing
thecal sac manipulation. Of the patients presented here, follow up re-
vealed radiographic films confirming stabilization without cage migra-
tion or subsidence and no evidence of neurological deficit in both pa-
tients. In cases of similar complexity or with similar patient profiles, this
technique has been shown to be a viable option and should be consid-
ered when planning reconstruction.
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