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Three-column reconstruction through the posterior
approach alone for the treatment of a severe lumbar
burst fracture in Korea: a case report
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Generally, patients with severe burst fractures, instability, or neurological deficits require surgical
treatment. In most cases, circumferential reconstruction is performed. Surgical methods for
three-column reconstruction include anterior, lateral, and posterior approaches. In cases involving
an anterior or lateral approach, collaboration with general or thoracic surgeons may be necessary
because the adjacent anatomical structures are unfamiliar to spinal surgeons. Risks include vascular
or lumbar plexus injuries and cage displacement, and in most cases, additional posterior fusion sur-
gery is required. However, the posterior approach is the most common and anatomically familiar
approach for surgeons performing spinal surgery. We present a case in which three-column recon-
struction was performed using only the posterior approach to treat a patient with a severe lumbar

burst fracture.
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INTRODUCTION

Burst fractures of the thoracolumbar spine are usually caused by
high-energy traumas, such as traffic accidents and falls [1,2].
These fractures may result in severe neurological deficits or spi-
nal instabilities. Regardless of their neurological effects, unstable
burst fractures require surgical intervention. Spinal surgeons
have a variety of surgical options, including the posterior, anteri-
or, and lateral approaches [1-6]. Because each approach has its
advantages and disadvantages, there is no consensus regarding
the ideal method. To select an appropriate approach, the surgeon
must consider the degree of deformity, any neurological damage,
and the surrounding anatomy. We describe a case in which
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three-column reconstruction was performed by inserting an ex-
pandable cage and transpedicular screw fixation after corpecto-
my through a single posterior approach in a patient with a burst
fracture of the third lumbar vertebra and severe bodily deformity.

CASE REPORT

A 55-year-old man was admitted to Gachon University Gil Med-
ical Center for pain in both lower extremities and the lower back,
that occurred after he had fallen from the 10th story of a build-
ing. He was on medication for diabetes mellitus and major de-
pressive disorder and had a history of surgery for a left femur
fracture. Because the patient presented with right femoral subtro-
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chanteric, left femoral shaft, and left proximal fibula fractures
with accompanying damage, it was difficult to evaluate the lower
extremity motor score accurately during a physical examination,
but the sensory function was intact. However, sensation around
the perineum was somewhat reduced, and anal tone was dimin-
ished. A severe burst fracture of the third lumbar vertebra was
confirmed on whole-body computed tomography (CT) per-
formed in the emergency department. Other injuries included a
Jefferson fracture, a compression fracture of the fifth thoracic
vertebra, multiple transverse process fractures, multiple spinous
process fractures, right radioulnar midshaft fractures, a right
proximal humerus fracture, a right scapula glenoid fracture, a left
first metacarpal base fracture, and liver injuries.

Abdominopelvic CT findings showed that the burst fracture of
the third lumbar vertebra was very severe, resulting in severe du-
ral sac compression. In addition, a posterior ligament complex
injury was suspected because it was accompanied by a fracture of
the second lumbar spinous process (Fig. 1). Active bleeding due
to liver injury was observed; therefore, hepatic artery emboliza-
tion was performed. Next, bilateral traction procedures were per-
formed for both femur fractures by orthopedic surgeons in the
intensive care unit. After stabilization of the vital signs, spinal
magnetic resonance imaging (MRI) was performed on the sixth
day of hospitalization. Findings similar to those observed on CT
were confirmed by the lumbar spine MRI (Fig. 2), and surgery
was performed the following day. We selected the posterior sur-
gical approach for the following reasons. First, the operator felt
concerned because he had little experience with the lateral ap-
proach. Second, we concluded that it would be difficult to main-
tain a lateral position due to the traction pins applied to both
proximal tibias to stabilize the bilateral femoral fractures. Third,
the Jefferson fracture was an anterior arch fracture without liga-
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ment injury. In addition, the general surgery department con-
firmed that it would be possible to perform surgery in the prone
position despite the patient’s liver injury.

In the preoperative neurological examination, movements of
both hip and knee joints were difficult to examine due to trac-
tion. The motion scores of both ankle dorsiflexors, long toe ex-
tensors, and ankle plantar flexors were all poor. Sensation in both
lower extremities was intact except around the perineum. Sur-
gery was performed under general anesthesia. A midline skin in-
cision was made in the prone position, and periosteal dissection
was performed to expose the lamina from the 11th thoracic to
the first sacral vertebra. Pedicle screws were inserted into the
first, second, fourth, and fifth lumbar vertebrae under fluoro-
scopic guidance. After screw insertion, total laminectomy of the
third lumbar vertebral and partial laminectomy of the second
lumbar vertebra were performed using a high-speed drill and
laminectomy punch. Thereafter, both pedicles of the third lum-
bar vertebra were removed to ensure sufficient space for the cor-
pectomy and cage insertion. Both spinal nerves of the third lum-
bar vertebra passing through the intervertebral foramen were
subsequently exposed. Removal of both pedicles and exposure of
both spinal nerves provided an adequate field of view and space
to perform the corpectomy. Total disc resections were performed
between the second and third lumbar vertebrae, and between the
third and fourth lumbar vertebrae. While close attention was
paid to the spinal nerves, the vertebral body was removed using a
drill, pituitary rongeurs, and a laminectomy punch. During sur-
gery, we dissected the spinal nerves using a nerve hook and cu-
rettes and checked for sufficient decompression. To prevent the
cage from being displaced anteriorly, an additional corpectomy
was performed, leaving the anterior longitudinal ligament and
anterior portion of the vertebral body. When corpectomy had

Fig. 1. Abdominopelvic computed tomography performed in the
emergency room. (A) Sagittal image. (B) Axial image.
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Fig. 2. Preoperative lumbar magnetic resonance imaging. (A) Sagittal
image. (B) Axial image.
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been performed to accommodate the cage, the expandable cage
was carefully inserted and expanded while we protected the spi-
nal nerves and dural sac. Subsequently, the rods were bent to cre-
ate a lordotic curve and the space between the second and fourth
lumbar vertebrae was compressed and fixed. Then, meticulous
bleeding control was performed, drainage tubes were inserted,
and surgery was completed using layer-by-layer sutures (Fig. 3).
The findings of the neurological examination performed imme-
diately after surgery were not significantly different from the
findings of the examination performed preoperatively.

The patient received appropriate treatment for the accompany-

ing injuries, was transferred to a rehabilitation hospital on the

Fig. 3. Intraoperative fluoroscopic images. (A) Anteroposterior im-
age. (B) Lateral image.
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61st day of admission and had subsequent follow-up on an out-
patient basis. After being transferred, the patient did not receive
appropriate rehabilitation because he was confirmed to be posi-
tive for carbapenemase-producing Enterobacteriaceae at the hos-
pital and was isolated. When the patient visited the outpatient
clinic 6 months after spine surgery, he was able to stand unassist-
ed, but his ambulation was limited because of bilateral foot drop.
In both legs, the foot drops were due to peroneal nerve injury,
and the patient was receiving orthopedic follow-up. Both hip
flexors were assessed as fair. Both knee extensors, ankle dorsiflex-
ors, long toe extensors, and ankle plantar flexors were assessed as
poor. The patient complained of hypoesthesia along the sensory
distribution of both peroneal nerves, especially on the left side. In
addition, he still had difficulty voiding. Lumbar spine radio-
graphs taken immediately after surgery, 1 month, 3 months, and
6 months after surgery showed that the expandable cage and
screws were well maintained without instability (Fig. 4).

Ethics statement

This study was approved by the Institutional Review Board of
Gachon University Gil Medical Center (No. GDIRB2022-190).
Written informed consent for publication of the research details
and clinical images were obtained from the patient.

DISCUSSION

Circumferential reconstruction of the thoracolumbar spine can
be achieved by combining anterior and posterior approaches, or

Fig. 4. Postoperative plain radiographs. (A) Immediately postoperative lumbar lateral plain radiograph. (B) Lumbar lateral plain radiograph 1
month after surgery. (C) Lumbar lateral plain radiograph 3 months after surgery. (D) Lumbar anteroposterior plain radiograph 6 months after
surgery. (E) Lumbar lateral plain radiograph 6 months after surgery.
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lateral and posterior approaches. These anterior and lateral ap-
proaches show high fusion rates and can correct sagittal deformi-
ties [1,5]. They allow direct corpectomy, facilitate cage place-
ment, and allow plating to be performed [7]. Despite these ad-
vantages, the anterior and lateral approaches have several disad-
vantages. The most important point to consider in the anterior
approach is the possibility of damage to blood vessels (2%-15%);
large blood vessels such as the aorta, common iliac artery, and in-
ferior vena cava may be damaged during the process of exposing
the vertebral body [8-10]. In addition, complications such as
ureteral injury, hypogastric plexus injury, and incisional hernia
may occur [11]. In the lateral approach, the lumbar and sympa-
thetic plexuses may be injured during traction of the psoas mus-
cle and exposure of the vertebral body. Intraoperative monitoring
devices are needed to avoid these risks [8,12]. In the lower lum-
bar level, access via lateral approach is sometimes challenging be-
cause of the iliac crest [11]. Additional posterior support is re-
quired in the anterior and lateral approaches, as there is a risk of
displacement of the inserted cage [8].

The single-stage posterior approach has been successfully used
for circumferential decompression and reconstruction of thora-
columbar tumors [13]. However, it has several limitations. First,
long-segment fixation is required to provide adequate stability
[14]. There is also a risk of lower fusion rates owing to the inability
to insert a larger cage, unlike the anterior and lateral approaches
[6]. Meanwhile, the single-stage posterior approach also has sev-
eral advantages. First, it is the most widely used technique because
it is anatomically familiar to surgeons performing spinal surgery
[8]. Second, it eliminates the risks of vascular or lumbar plexus in-
jury [8-10,12]. In addition, since only one approach is used, it can
promote anterior and posterior fixation, and it has the advantage
of preventing cage displacement by preserving the anterior longi-
tudinal ligament and the anterior part of the vertebral body [8,13].

As mentioned above, there are various surgical approaches for
the treatment of burst fractures of the thoracolumbar spine. This
case demonstrates that the posterior approach alone is sufficient
for corpectomy and fusion. In a variety of cases, such as when
collaboration with general or thoracic surgeons is not feasible or
when equipment such as an intraoperative monitoring device is
not available, the single-stage posterior approach may be an ex-
cellent option.
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