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ABSTRACT

Background: A section of the spine most often affected
by trauma is located between the T10 and L2 segments.
In this paper, we present a patient who suffered injury
at the 14-15 level, as well as dissection of the infrarenal
aorta and perforation of the small intestine.

Case study: A 39-year-old woman was injured in a
car accident as a passenger, restrained by a seat belt.
After resuscitation and diagnostic procedures, the
injuries were treated in three stages. First, explorative
laparotomy, resection, and T-T anastomosis of the
small intestine were done. Repair of infrarenal aorta
dissection with the CERAB technique followed. Finally,
open reduction and stabilization of the lumbar spine,
with exploration of the spinal canal and repair of
the dural sac, were performed. In the postoperative
period, normal function of the gastrointestinal tract,
normal blood flow in the lower extremities, and normal
alignment of the lumbar spine were restored, associated
with partial recovery in the neurological status of the
lower extremities.

Conclusion: The possibility of abdominal aortic rupture
associated with lumbar spine fracture should always be
considered in blunt force trauma. Endovascular stent-
graft repair techniques, including the CERAB method,
are a valid method for treating these patients. Vascular
repair needs to be followed by early spinal stabilization
to further diminish mortality and complications rate.

Keywords: spine injury, spine dislocation, traumatic
aortic dissection, CERAB
INTRODUCTION

We present a case of traumatic dislocation of the L4
vertebra, associated with perforation of the small
intestine and dissection of the infrarenal aorta.
Furthermore, we describe our experiences with the
surgical treatment of this complicated injury.

CASE STUDY

A 39 years old woman was transferred to our
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Emergency Department after initial resuscitation in
another hospital. She was injured the same evening
in a car accident as a passenger, restrained by a seat-
belt. On initial physical examination she demonstrated
normal consciousness (GCS 15), painful left shoulder,
thorax and abdomen, with haematoma consistent
with seat-belt injury, and total paraplegia below L1
level. A polytrauma-protocol computed tomography,
consisting of a native CT-scan of the head and cervical
spine, followed by contrast-enhanced CT-scan of
chest, abdomen and pelvis, revealed: perforation of
small intestine with pneumoperitoneum, dissection of
infrarenal aorta with retroperitoneal haematoma, and
dislocation of L4 vertebra (traumatic spondylolisthesis
grade 5, i.e. spondyloptosis) (Fig.1).

The patient was immediately taken to OR, where
emergency laparotomy was performed. Multiple
contusions and lacerations of the small intestine were
found, and resection with T-T anastomosis was done.
Following short stabilization of the patient in the ICU,
she was again transported to the OR, where aortic injury
was treated by Covered Endovascular Reconstruction
of the Aortic Bifurcation technique (CERAB) through
bilateral transfemoral approach (Fig.2). After stent
graft position and patency check, the patient was
turned in a prone position and lumbosacral spine
was approached through standard midline incision.
Transpedicular screws were inserted in L3, L4, L5, and
S1 vertebrae. Screws were connected with longitudinal
rods, and with limited distraction, full reposition of
dislocation was accomplished (Fig.3). Laminectomies
of L4 and L5 vertebrae and exploration of the spinal
canal followed. Multiple dural lacerations and avulsions
of cauda equina nerve roots were encountered. After
repositioning of neural structures in the dural sac, dura
was reconstructed with polyester urethane patch and
monofilament sutures.

In postoperative period, the patient went through
remarkable recovery. Normal function of the
gastrointestinal tract was restored. Control doppler-
sonography verified bilateral normal patency of
AFC, AFS, AP, ATP, and ADP, regular three-phase flow
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spectrum and velocity, without haemodynamic
irregularities. Wound on the back healed normally,
without signs of CSF leakage. Control radiography
showed normal alignment of lumbar spine and good
position of pedicular screws. Gradually, neurological
status of lower extremities also improved: at the two-
weeks’time after injury, when she was released from the
hospital, the patient could demonstrate active flexion
in the right hip and active extension in the right knee.

DISCUSSION

Severe spinal injuries occur in around 10% of
polytraumatized patients [1]. Majority of these are
caused by accidental falls (58.9%) and traffic accidents
(20.9%) [2]. However, a section of spine which is the
most often affected by trauma is located between T10
and L2 segments - an area known as the thoracolumbar
junction [3]. The thoracic spine is relatively rigid due to
coronal orientation of its facet joints and to bilateral
costovertebral attachments. Conversely, sagittally
oriented facets and lack of additional stabilization by
thoracic cage, enable a considerably higher degree of
motion in lumbar spine. The transitional zone between
these two areas is a site of accumulation of kynetic
energy transferred by trauma to other sections of spine,
which makes the thoracolumbar junction particularly
vulnerable to injury [4].

In this paper we present a patient who, unusually,
suffered injury in L4-L5 level. We speculate this to
be associated with seat-belt restrainment, which
presumably acted as a fulcrum in flexion-extension
movement of body during impact.

Spinal cord injury (SCI) is present in 26% of patients
with thoracolumbar spine fracture [5]. Patients with
lesion above the conus predominantly have symptoms
of upper motor neuron dysfunction. Injuries below
the conus caracteristically cause lower motor neuron
function deficit [3].

Our patient presented herself primarily with signs of
lower motor neuron lesion. This was caused by avulsion
and entrapment of cauda equina nerve roots, which
was intraoperatively verified. Neural structures were
decompressed and repositioned in the dural sac. The
dura was reconstructed with polyesterurethane patch
and non-absorbable monofilament sutures.

The role of timing of surgery in long-term neurological
recovery of patients with SCI remains unclear [6-
8]. However, most studies agree that early surgery
(typically within 72 hours of injury) is associated with
significantly less complications and with shorter
duration of hospitalization [9-11].

Our patient was transferred to our Emergency
Department approximately four hours after injury. The
first surgical procedure was initiated 30 minutes later.

All surgical interventions were completed within 24
hours of injury, therefore, we met the criteria for early
surgery.

Intraabdominal injuries are present in 7.6% of patients
with thoracolumbar fractures after blunt force trauma
[5]. However, this percentage is predictably much
higher in more severe types of fractures — up to 38.7%
in flexion-distraction injuries [12-15].

In our case, three perforations of the small intestine
were found during exploration of the abdominal cavity.
They were treated with resection and T-T anastomosis.
No lesions of solid organs were encountered.

Aortic rupture has a very low occurrence in non-
penetrating abdominal trauma with fracture of
thoracolumbar spine [16]. However, it is a very
dangerous condition, with a total mortality rate of 90%,
and estimated prehospital mortality of 85% [17-20].

Furthermore, traumatic aortic rupture is usually located
on the level of isthmus - just distal to the origin of left
subclavian artery [19]. Ruptures of subdiaphragmatic/
abdominal aorta associated with a spinal fracture, as
seen in our patient, are extremely rare, with only several
cases described in literature [16, 17,21-24].

Open surgery was traditionally considered a golden
standard in treatment of aortic ruptures. However,
its grave complications (risk of renal failure and
neurological  deficit, pulmonary  complications,
prolonged intubation and mechanical ventilation)
have encouraged development of endovascular repair
technique [19]. Studies have demonstrated decrease
of mortality rate from 35-45% in open surgery to 9%
in endovascular stent-graft repair of thoracic aortic
ruptures [24-27]. Further improvement in treatment of
aortic bifurcation pathologies have been achieved by
development of Covered Endovascular Reconstruction
of the Aortic Bifurcation (CERAB) technique [28]. The
goal of this procedure is to improve stent patency rate
by imitating physiologic and anatomical characteristics
of aortic bifurcation [29-30].

In our patent, we successfully repaired abdominal
aortic rupture by using the CERAB method. Dimensions
of aortic stent graft were 14x49 mm, and of iliac grafts
8x57 mm on right side, and 7x57 mm on left side.
Postoperative doppler-sonography has shown normal
patency of grafts with regular hemodynamic flow
parameters.

CONCLUSION

Despite its relatively rare incidence, the possibility of
abdominal aortic rupture associated with lumbar spine
fracture should always be considered in blunt force
trauma.ltis extremely high mortality rate can be reduced
by urgent and precise diagnostic work-up, primarily in
the form of contrast-enhanced whole-body CT scan,
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and prompt surgical treatment. Endovascular stent-
graft repair techniques, including the CERAB method,
are burdened with less complications than classic open
surgery. Vascular repair needs to be followed by early
spinal stabilisation, as it further diminishes mortality,
complications rate, and duration of hospitalization.
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FIGURES

Figure 1. Preoperative polytrauma- Figure 2. Repair of aortic dissection using CERAB technique
protocol computed tomography

vd
Figure 3. Surgical reduction and transpedicular fixation of L4 vertebral
dislocation



