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Introduction

The term of thoracolumbar spine (or thoracolumbar junction)
refers the area made up of T11 to L2 vertebrae as described by
Stagnara et al [1]. Thoracolumbar junction has unique anatomi-
cal and biomechanical features because of this segment is a
transition region from the rigid kyphotic cephalad thoracic seg-
ment (T1 — T10) to the mobile lordotic caudal lumbar segment
(L3 — L5); and for this is the region most commonly involved
with traumatic spinal fractures and/or dislocations [1-5]. As
the spinal cord ends at approximately the L1 — L2 level, and the
roots of the cauda equina fill the canal, a variety of neurologic
injury patterns can take place with a fracture and/or disloca-
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Abstract

Thoracolumbar junction is the transition segment
between the relatively stiff thoracic spine and the mobile
lumbar spine. This region especially predisposes for injury
due to absence of costovertebral structures that provide
additional supporter for vertebral column, and uncompleted
transition to the full lumbar lordosis; and it is considered
biomechanically the weakest point in the spine. The
management of thoracolumbar fracture dislocation is highly
controversial, and there is no generally accepted treatment
method. However, unstable fracture dislocation requires
either open or endoscopic internal fixation using either
posterior or anterior approach or a combination of both. We
report a particular case of a 32-year-old bank cashier who
sustained, following aggression, open rotational injuries
associating L1 — L2 dislocation and severe burst fracture of
L2 associated with neurologic deficits treated with llizarov
external fixator. The patient made an uneventful recovery
of all neurological functions, and returned to his full-time
employment. Seven years after surgery, the patient had
a kyphosis of 9° that did not affect his activities of daily
living.

tion at this level [6]. Despite the sophistication of modern injury
analysis schemes and modernized instrumentation techniques,
the main goals of treatment have not changed, that are, to
protect or recover neurologic function, prevent pathologic col-
lapse or deformity of the spinal column, and maximize clinical
outcomes [7-12]. However, the management of thoracolumbar
fracture dislocation is highly controversial, and controversies
exist regarding the appropriate radiological investigations, the
indications for surgical management and the timing, approach
and type of surgery [13-15]. Despite these advances, internal
fixation is not indicated for all patients. As in our case where the
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risk of infection was high; external fixation plays an important
role. External fixation in spine is being largely used for cervical
spine injuries [16-19]. The llizarov external fixator was devel-
oped in the 1970s and is widely used for spinal disease in Rus-
sia [2]. The purpose of this report is to present the case of a
32-year-old man who sustained, following aggression, a type-C
open rotational injuries associating L1 — L2 dislocation and se-
vere burst fracture of L2 associated with neurologic deficits
treated with an llizarov external spinal fixator. We aimed to de-
scribe the surgical technique used and long-term outcome.

Case report

A 32-year-old bank cashier was transferred to our hospital
from local clinic 7 days after a violent aggressive attack. He was
attacked by 4 aggressors who wanted to steal his money and se-
verely beaten with sticks. On arrival, he was lying in a stretcher;
healthy appearing but in severe pain; alert and oriented; re-
sponds appropriately; in no acute distress and his general sta-
tus was conserved. Foley’s catheter was in situ with clear urine.
Blood pressure measurement revealed a pressure of 135/75
mmHg, his pulse rate was 88 beats/minute and his respiratory
rate was 21 cycles/minute. On inspection, there were extend-
ed skin abrasions on both elbows; a clean sutured linear scalp
wound of 7 cm and 2 linear, dirty, soiled, bad smearing wounds
on the back measuring respectively 1 cm X2 cmand 1 cm X 3
cm (Figure 1). Urgent tetanus toxoid was given. Neurological ex-
amination revealed paraparesia; no motor function. There was
preservation of sensory only below L1 dermatomal distribution
including S4 — S5 segment. He was ASIA B on the American Spi-
nal Injury Association (ASIA) scaling system. Osteo-tendinous
reflexes of lower extremities (patellar and Achilles) were ab-
sent. Pathologic reflexes (Hoffman, Wartenberg, and Babinski)
were negative. Bulbocavernous reflex was Present. There was
no priapism. Rectal tone and continence were preserved.

Anteroposterior (AP) and lateral conventional radiographs of
the thoracolumbar spine showed rotational injury associating
L1 — L2 dislocation and burst fracture of L2 (Figure 2). Recon-
structed coronal, sagittal and 3D Computed Tomography (CT)
scans confirmed the rotational injury with L1 — L2 dislocation,
split burst fracture of L2 and fractures of bilateral transverse
processes of L3 and L4 (Figure 3). Reconstructed axial CT scans
of L2 showed rotational burst split fracture without retropulsion
of bony fragments into the spinal canal which has conserved
its normal height (Figure 4). Reconstructed axial CT scans of L1
and L3 showing the displacement of the splited fragments of L2
vertebra at the levels of L1 and L3 respectively, fracture of both
pedicles of L1, but the height of the spinal canal was preserved
at these levels (Figure 5). The lesion was classified according to
AO/Magerl C1.3.2 and the thoracolumbar injury classification
and severity score (TLICS) was 9.

Emergency surgery was planned to decompress the spine
on the basis of the incomplete nature of his spinal cord injury
and a TLICS of nine. Preoperative blood examination revealed
WBC 10200/ul, Hb 14.5 g/dl and C-Reactive Protein 42 mg/dl.
Due to the high risk of infection, an internal fixation was not
possible. We opted for an llizarov external spinal fixator. The
patient consented. Under general anesthesia, the patient was
in prone position on a translucent orthopedic table with tho-
racic and pubic support keeping the abdomen free and sciatic
nerve relaxed. After extensive debridement of two wounds in

the back, landmarks from T12 to L3 were made under fluoro-
scopic guidance. A posterior midline skin incision of 15cm was
made and subcutaneous tissues and the fascia were incised and
the spinous processes exposed. Lumbar paravertebral muscles
were detached, lamina and transverse processes were exposed.
The pedicular half pins were inserted in T12 — T11 proximally
and L3 — L4 distally under fluoroscopic guidance (Figure 6).

The reduction was made by traction on the pins and using a
spatula. L1 — L2 laminectomy was carried out. Intraoperatively,
we found that the spinal cord was folded but not transected.
No bone fragment was seen in the spinal canal. We performed
the spinal cord and foraminal decompression to enhance recov-
ery and restored anatomical alignment. We cleaned with warm
normal saline. Closure was made layer by layer and the wound
drainage system was inserted, and dry dressing was made. We
maintained the reduction by mounting the Ilizarov apparatus
(Figure 7). The duration of operation was 5 hours and blood loss
was 500 cc. Postoperative AP and lateral radiographs were satis-
factory (Figure 8). Postoperatively, he was under antibioprophy-
laxis, oral analgesic, anticoagulation therapy and methylpredni-
solone sodium succinate (MPSS) with 1.8 g as loading dose and
0.3 g hourly as the maintaining dose. The postoperative course
was uneventful; the wound drainage was removed after 73
hours, and started immediately sitting position. He was sched-
uled for intensive rehabilitation and recovered progressively all
his neurologic functions. He started walking with aids at day 12
postoperatively (Figure 9). The wound healed well and skin su-
tures were removed after 3 weeks. Pins were cleaned regularly
and once a week.

He was discharged at day 22 postoperatively. He contin-
ued weekly pedicle pin care and regular rehabilitation. At day
45 postoperatively, he was able to walk independently, and
do slight movement of the thoracolumbar spine (Figure 9). At
3-month-follow up, control radiographs showed a well-main-
tained llizarov apparatus with good sagittal alignment and bone
fusion. (Figure 10). He was pain-free. Thus, the llizarov appara-
tus was removed without anesthesia. He thereafter continued
rehabilitation program. At 8-month-follow up, he was satisfied
with the treatment made and was allowed to return to his full-
time employment.

At 7-year-follow up, the patient had a kyphosis of 92 that did
not affect his activities of daily living. He had no pain or tender-
ness and could walk without problems. He was able to perform
all movements of the thoracolumbar spine (flexion-extension,
internal and external rotation) without pain and any limitation
(Figure 11). His Health related quality of life (HRQoL) was as-
sessed using the Oswestry Disability Index (ODI) which com-
prises 10 dimensions (pain, self-care, lifting, walking, sitting,
standing, sleeping, sex life, social life, and traveling) with each
scored on six levels (ranging from: 0 no problems to 5 extreme
problems) and leading after summation to a five scale disability
index (ranging from minimal disability to bed-bound). His ODI
score was 6%. Using the EQ-5D health questionnaire comprised
of 5 dimensions (mobility, self-care, usual activities, pain/dis-
comfort, and anxiety/depression) with 3 levels (no problems;
some problems and extreme problems), he scored 0% (no prob-
lems for any of the five dimensions). Overall, his long-term func-
tional outcome was satisfactory as he could cope with all his
daily activities.

Neurology and Neurological Sciences: Open Access



MedDocs Publishers

Figure 4: Reconstructed axial CT scans of L2 showing rotational
burst split fracture without retropulsion of bony fragments into
the spinal canal which has conserved its normal height.

Figure 1: Preoperative image showing two linear wounds after
extensive debridement and removed debris.

Figure 5: Reconstructed axial CT scans of L1 and L3 showing the
displacement of the splited fragments of L2 vertebra at the levels
of L1 and L3 respectively, fracture of both pedicles of L1. The spinal
canal is preserved.

Figure 2: Preoperative AP and lateral radiographs of the thora- Figure 6: Intraoperative views showing an exposure of the pos-
columbar spine showing rotational injury associating L1 — L2 dislo- terior approach and pedicle pins placement in T12 — T11 proxi-
cation and severe burst fracture of L2. mally and L3 — L4 distally under C-arm guidance.

Figure 7: Operative views showing skin closure and mounting
of llizarov apparatus.

Figure 3: Reconstructed coronal, sagittal and 3D CT scans show-
ing the rotational injury with L1 — L2 dislocation, split burst fracture
of L2 and fractures of bilateral transverse processes of L3 and L4.
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Figure 8: Immediate postoperative AP and lateral radiographs
showing well positioned pedicle pins in T12 — T11 proximally and
L3 — L4 distally and well mounted llizarov apparatus. The anatomic
sagittal alignment of the spine is restored.

r

Figure 9: Images taken at day 12 (left) and 45 (right) postopera-
tively, showing respectively walking with aids and independently
walking with some range of motion of the thoracolumbar spine.

Figure 10: At 3-mont-follow up, control AP and lateral radio-
graphs showing a well-maintained llizarov apparatus with good
sagittal alighment and bone fusion. No secondary displacement.

Figure 11: At 7-year-follow up, images showing normal locomo-
tor function and neurological status with painless full range of mo-
tion in hyperextension, internal and external rotation, bending left
and right and hyperflexion.

Discussion

Thoracolumbar fractures and/or dislocations are common
injuries resulting from motor vehicle collisions (MVC, 40% to
45%), voluntary or involuntary falls from height (15% to 30%),
sport/leisure accidents (15% to 25%), work accidents and ag-
gressions [4-20,21]. Young patients are mainly male with high-
energy trauma, whereas falls are mainly implicated for older
victims [20-22]. Thoracolumbar traumatic spinal fractures and/
or dislocations are frequent as this region represents the tran-
sition zone between the relatively immobile thoracic kyphosis
and the more mobile lumbar lordosis [3-6,23]. The spinal cord
ends approximately at L1-L2 level, meaning that fractures
and/or dislocations at this level or below, generally displays as
cauda equina syndrome whereas above L1 can be associated
by spinal cord compression symptoms [5,24]. A full motor and
sensory examination should be performed and scored accord-
ing to the ASIA classification scheme. Rectal exams are done to
assess tone, voluntary control, and the bulbocavernous reflex
[25]. Plain radiographs, and especially if three dimensional (3D)
CT in modern trauma facilities is added, will demonstrate most
bone injuries. If the level of neurology and the apparent spinal
level of injury do not closely align, then a magnetic resonance
Imaging (MRI) of the entire spine should be obtained to try to
verify the actual cause of the deficit [26-29]. After clinical ex-
amination and imaging studies, the lesions have to be classified
and planned for accurate management [9]. In our case, it was
a 32-year-old man involved in violent aggression and sustained
an open L1-L2 fracture dislocation with incomplete spinal cord
injury (SCI) ASIA B. Plain radiographs and CT scan were suffi-
cient to analyze the lesions. MRI was not required. The lesion
was classified according to AO/Magerl C1.3.2 (rotational split
burst) and TLICS was 9. The literature about open thoracolum-
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bar injuries is scanty; thus our case presents uniqueness of be-
ing an open lesion.

Despite the sophistication of modern injury analysis schemes
and modernized instrumentation techniques, the main goals
of treatment have not changed, that are, (1) spinal cord and
foraminal decompression to enhance recovery, (2) restoring
sagittal balance, (3) early stabilization to allow rehabilitation
and gait, (4) prevention of progressive deformity with neuro-
logical manifestations and (5) preserve the spine functions by
achieving adequate fusion [3,21,30]. However, high degree of
controversy and wide variation in the treatment of traumatic
Thoracolumbar (TL) spine injuries exists; there is no universally
accepted algorithms to decide whether a patient needs surgical
intervention and if so what the appropriate surgical technique
should be [6,30]. Historically, the guidelines for operative treat-
ment included greater than 50% loss of vertebral body height,
greater than 50% canal compromise, greater than 30° of kypho-
sis, injury of the posterior ligamentous complex or the presence
of neurologic deficits [21,31,32]. There are numerous options
for the surgical treatment of unstable TL fractures and/or dislo-
cations or those with neurologic injury. They can be approached
through an anterior, posterior, or combined technique, and
using either open or endoscopic methods. The combined ap-
proach allows for the greatest stability, minimizes the number
of levels fused, and allows for a direct decompression of the
spinal canal. Unfortunately, this technique comes with a higher
morbidity, frequent ileus, and longer recovery times [21].

Newer techniques have attempted to use minimally invasive
techniques to decrease the associated morbidity. Whenever
possible, the endoscopic approach offers significant advantag-
es, mainly seen in lower pain postoperatively, esthetic results,
less morbidity and quicker return to daily activities. Reports
show less time with pain medication in 31% compared to open
42% [3]. These include: combining vertebral augmentation with
pedicle screw instrumentation [3]; transpedicular corpectomy
with expandable cage combined with pedicle screw fixation
[33,34]; minimally invasive anterior corpectomy and posterior
fixation technique [21]; endoscopically assisted simultaneous
postero-anterior reconstruction of the thoracolumbar spine
in prone position [35]; transpedicular fixation combined with
transpedicular cancellous bone graft and posterior fusion [36];
thoracoscopic transdiaphragmatic approach to thoracolumbar
junction fractures and pedicle screw instrumentation and bal-
loon assisted end plate reduction (BAER) [15].

Combination of techniques has been also reported in litera-
ture. Percutaneous augmented instrumentation (PAI) is a novel
approach, combining all three elements: (1) percutaneous SSPI
(posterior short-segment pedicle instrumentation) of one verte-
bra cranial and one vertebra caudal to the fracture; (2) balloon
kyphoplasty of the fractured vertebra; and (3) augmentation
of the pedicle screws with polymethyl methacrylate (PMMA).
However, certain concerns arise from this technique. The first
is the risk of PMMA leakage through the fracture lines into the
spinal canal or to adjacent soft tissue. The second concern is
PMMA emboli. PMMA can leak through segmental veins into
the inferior vena cava and reach the lungs. A third concern per-
tains to the use of PMMA in younger patients [38].

Controversy still exists over how many segments should be
fixed when treating a thoracolumbar fracture. Some studies
have shown that 2 vertebrae above and 2 below are best, giv-
ing adequate rigidity and consequently better stability. Other

studies have reported that a long instrumentation sacrifices un-
necessary segments that are not damaged, and fixing 1 above
and 1 below fractured vertebrae attains equal stability but less
rigidity and preserved healthy segments. Recently, there have
been reports that an intermediate screw in the fractured verte-
brae augments rigidity with higher fusion rates and less time in
achieving it. They also mention that it helps acquire better align-
ment [3]. The cross-link or transverse traction device has been
used to add rigidity to the instrumentation, having as main goal
to diminish the lever arm in the construct. This is why they are
very useful in long instrumentations or in kyphosis (thoracolum-
bar union). In short segment instrumentations, with or without
screw in the fractured vertebrae, reports have shown similar
results regarding fusion rates and stability with or without the
cross-link [3]. Despite these advances, internal fixation is not
indicated for all patients. As in our case where the risk of infec-
tion was high; external fixation plays an important role. External
fixation in spine is being largely used for cervical spine injuries
[16-19]. The llizarov external fixator was developed in the 1970s
and is widely used for spinal disease in Russia [2]. Use of exter-
nal fixation to treat thoracolumbar fractures and/or dislocation
has some disadvantages; it cannot decompress the spinal canal
and allow bone grafting, there is a risk of pin damage and a loss
of correction after hardware removal, and it causes discomfort
in activities of daily living (e.g. patients cannot lie on their back).
Some advise a bed with a hole. Nonetheless, the Ilizarov exter-
nal fixation is less invasive than the anterior or posterior proce-
dures, less damaging to soft tissue, allows easier removal of the
hardware (no anesthesia is needed), and is capable of correct-
ing the kyphosis after surgery. Patients can leave bed [2]. In this
report, we have largely presented the use of external fixation
using llizarov apparatus in management of open thoracolum-
bar injuries associated with neurologic deficits where internal
fixation could not be indicated. The overall long-term outcomes
were satisfactory.

Controversies also exist regarding the pharmacology of SCI.
If a SCl is tentatively identified, there exists literature to suggest
that high-dose steroids may have an effect on facilitating recov-
ery [20,39]. Its method of action has been attributed to anti-
inflammatory or antioxidant properties. Methylprednisolone
(MP) has been shown to improve oligodendrocyte survival and
decrease the extent of intramedullary spinal cord hemorrhage
in treated patients [40-44]. Our patient has received 1.8 g as
loading dose and 0.3 g hourly as maintenance dose of methyl-
prednisolone sodium succinate (MPSS).

In different studies conducted on treatment of traumatic
thoracolumbar fracture dislocation with neurologic deficits, ob-
jective outcome parameters such as EQ-5D and ODI pointed to
a favorable overall result. All patients remained neurologically
intact, fully ambulatory and all fractures fused with less residual
deformity at a minimum of 6-year-follow up. Combining EQ-5D
and ODI data showed that 21% of the patients had consider-
ably and consistently worse outcomes [14,15,45-49]. Mclain
reviewed 62 patients treated with instrumented fusions for un-
stable thoracolumbar fractures at 5 years and found that 70%
were able to return to work full time. Fifty-four percent were at
their previous level or work without restrictions, whereas 16%
were full time but with lighter jobs [50]. In our case, the ODI
score was 6% and the only limitation he complained is that he
felt slight pain while lifting heavy weights off the floor, but he
could manage if they were conveniently positioned (i.e. on a
table). Overall, he was his functional outcome was satisfactory
and had returned to his full-time employment.
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Conclusion

As well as the satisfactory global long-term outcomes, and
given the local and general surgical environment, one can agree
for taken option of llizarov external spinal fixator in the man-
agement of open thoracolumbar fracture dislocation with neu-
rologic deficits. Interestingly, the patient initially suffering ASIA
B paraparesia eventually fully recovered to ASIA E, and fixation
with llizarov device resulted in successful reduction and fusion.
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