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Abstract

Total en bloc spondylectomy (TES) is a surgical technique that removes the tumor in a margin-free surgical resection of
an entire vertebral body in primary malignant tumors, which can be used by multiple approaches to surgery and is
beneficial in reducing complications and totally removing the vertebral column. Although the primary technique requires
maximally exposed normal anatomy, our technique can be applied to many lesions in the lumbar area. We reported the
first case in Vietnam with a single malignant spinal tumor that was successfully treated with TES surgery. The patient
was admitted to our hospital with the primary complaint of back pain that had not responded to conventional treatment
as well as neurogenic bowel dysfunction. He was treated with preoperative embolization and underwent TES in L1 by
only one posterior approach. Postoperative histological examination revealed myeloid sarcoma. This technique still has

many challenges with lumbar vertebrae lesions due to the complex neuroanatomy and vascular structure.
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Introduction

TES is an invasive surgery to remove the entire vertebral
body and the posterior components of the vertebral
body in primary cancers of the spine, locally invasive
tumors such as giant cells, and vertebral body
metastases [1,2]. Early and complete surgery reduces
recurrence rates, improves quality of life, and is widely
accepted by cancer surgeons. With advances in
technology, TES 1is increasingly being indicated,
including in patients with invasive lesions outside the
vertebral body or multiple vertebral bodies [3].
However, this technique still carries certain risks of
complications such as spinal cord injury, pleural
effusion, and cerebrospinal fluid leakage after surgery
[4]. Furthermore, the complication rate associated with
the fusion device has been reported to be approximately
40% after this surgery [5].

In the lumbar spine, total vertebral body resection is a
real challenge for surgeons due to the unique
anatomical features of this region. The relationship
between the vertebral body and the structures of the
abdominal cavity increases the risk of vena cava,
paravertebral plexus, or bladder injury [6]. Unlike the
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thoracic spine, where a total vertebral body resection is
combined with a nerve root resection, it is necessary in
the lumbar spine to expose a wide dissection and
remove the nerve roots to preserve lower extremity
function. Therefore, with injuries to the lumbar
vertebrae, surgeons often use two-stage surgical
approaches, anterior or lateral, and posterior access, to
completely cut the whole vertebral body [6].

For the first time in Vietnam, we have successfully
performed "en block" resection of the lumbar vertebral
body on a patient with an L1 vertebral body tumor

invading the surrounding soft t.

Case Presentation

A 37-year-old male patient was admitted to our hospital
six months ago with symptoms of low back pain.
Patients present with urinary retention, straining to
urinate, and needing to have a urinary catheter. On
magnetic resonance imaging (Figure 1) and computed
tomography, there are images of L1 vertebral body
resorption lesions with cortical destruction and
invasion of the soft tissue adjacent to the right vertebral
body. The patient was biopsied at L1 under computed
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tomography, and histopathology suspected lymphoma
or an X-cell tumor.
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The patient underwent vertebral body embolization
and was operated on one day later.

Figure 1: Magnetic resonance imaging shows lesions in the vertebral body L1 that destroy the cortical bone and invade the
surrounding soft tissue. The patient underwent preoperative embolization.

The patient lies prone with a neural operation
monitoring system installed. The skin incision follows
the midline, interspinous after the vertebrae from T11
to L3. Fix the spine with screws through the two side
pedicles (T11, T12, L2, L3). Open the facet joint and
part of the T12 posterior arch; completely remove the
yellow ligament; expose the dural matter between T12
and L1; do the same with the L1 and L2.

Place the fixed rod on one side; on the opposite side,
thread the saw tool from the outside of the T12 L1
foramina through the inner edge of the L1 pedicle
down to the L1 L2 foramina out (Figure 2A). Gently
unfold the dura sac and place the L1 root protector on
both sides. Put the saw wire under the transverse
process, down to the base of the L1 pedicle, and then
cut the L1 pedicle on one side (Figure 2A). Place the

rod on the working side, remove the original rod, and
do the same with the remaining pedicle.

Remove the L1 and L2 facet joints on both sides. Lift
off the posterior arch with the L1 pedicle on both sides.
Dissect close to the L1 body on both sides to the
anterior surface of the vertebral body, dissect to the
anterior margin of the anterior longitudinal ligament,
and separate the abdominal artery and vena cava from
the anterior aspect of the L1 vertebral body (Figure 2B).
Remove the posterior longitudinal ligament of the
T12L1 and L1L2 disc surfaces, remove the disc capsule,
remove the disc, prepare the bone graft from both sides,
and remove the anterior longitudinal ligament attached
to the anterior surface of the disc (Figure 2C). Mobilize
and push the L1 body to the side and remove the entire
vertebral body (Figure 2D), while carefully protecting
the nerve roots and spinal cord.

Figure 2A: The technique of threading the saw wire through the upper and lower foramina and cutting off the pedicles on
both sides; 2B: Dissection of structures around the vertebral body, separation of major blood vessels, and bilateral control
of the anterior border of the vertebral body. 2C: Cut the disc above and below the injured vertebrae; 2D: Rotate and
remove the entire vertebral body.

After that, the patient was placed in a titanium cage
after pedicle screw insertion. The surgery lasted six
hours with an intraoperative blood loss of 500 ml. In
the process of extracting the spinal cord, there was a
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tear of the anterior dura, causing a leak of cerebrospinal
fluid, but after following the drainage and incision,
there was no recurrence of the leak. The patient stood
up to walk 48 hours after surgery, was discharged from
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the hospital after 5 days, and no postoperative
complications were recorded. Histopathological results
of myeloid sarcoma (myeloid sarcoma).

Discussion

Liefvre and Stener were the first two surgeons to
describe the technique of vertebral resection in cancer
(7,8], then Roy Camille popularized it in the 1990s [9].
The term "TES" was described by Tomita and, unlike
previous techniques, involves resection of the vertebral
body at the level of the pedicle and then resection of
the anterior wall and en bloc back wall, minimizing the
risk of tumor cell spreading [10]. This surgery is chosen
for the treatment of spinal tumors such as vertebral
body tumors, osteosarcoma, giant cell tumors, and
others because it helps control the tumor, prolonging
the mean survival time [9-11].

Our patient's case has an L1 vertebral body tumor in
the lumbar spine region. Around the world, the reports
of lumbar vertebral discectomy are mostly clinical cases
or small patient numbers [12]. The technician
performed the procedure using anterior and posterior
approaches, especially for lesions below L2, to avoid
damaging the nerve roots and removing the nerve roots
in this area [13].

The rate of postoperative complications is still high; the
most common is the problem of wound healing
because the patient has a history of chemotherapy,
radiation therapy, or both; the incision is often long;
and the soft tissues next to the incision are often
damaged. Hypotrophic, the space left after vertebral
body removal [14]. Long operative time is also
associated with infection rates and delayed wound
healing and is often due to multiple vertebrae
involvement, previous surgery, radiation therapy to the
previous surgical site, and the need for surgical
reconstruction in some patients. With the single
posterior incision, it is possible to reduce the time of
surgery as well as postoperative complications. The TES
reduces the local recurrence rate and prolongs the
patient's survival time [9,10].

Conclusion

The TES of the lumbar spine is a very special and
challenging technique due to the difficulty of
controlling the lumbar anatomy. Therefore, it requires
very high skill from the surgeon, and selecting the right
patient as well as predicting the complications related
to surgery will help increase the success rate of the

surgery.
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