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Abstract
Introduction: CL, aged 12 years and 4 months, suffered multiple thoracic spine fractures in an accident as a rider in motorbike competition reporting T7 body fracture 
with anterior wedging associated with displaced left pedicle fracture at level of vertebral body- pedicle union, pedicle was displaced inside vertebral canal completely 
obliterating sub arachnoid space. There were associated T5, T6, T8, T9, T10 body wedge fractures. Imaging shown no sign of spinal cord lesion. Clinical exam shown 
no nervous deficits.
Material and Methods: Treatment strategy had two goals, initial T7 fracture stabilization and nervous structures decompression. After initial stabilization with 
pedicle screws inserted in T5, T6, T8 and T7 vertebras, and only right-side rod mounted, we performed T6 and, partially, T7 left laminotomy: this manoeuvre 
allowed the direct visualization of left pedicle fragment with facet joint dislocated in the vertebral canal and compressing lateral surface of dural sac. The fragment was 
accurately isolated from sac surface and removed; no dural lesion showed after fragment removal, the dural sac regained its original dimension. Left rod is inserted, we 
performed transverse left side T6-T7-T8 arthrodesis and posterior right side T6-T7-T8 arthrodesis. Intra operatory neurophysiologic monitoring is performed during 
all operation, with continuous normal signal passage. After surgery patient neurologic exam was unchanged.
Patient is braced by cast and set up three days after surgery. 30 days after surgery cast is substituted by custom brace that patient wears continuously for 2 months.
Nine months after surgery T6-T7-T8 arthrodesis is complete on x-rays exam and instrumentation is removed 
One year after stabilization patient has regained all his previous life activities, even motorbike competitions, with new motorbike accident and left tibial plate fracture.
Discussion: As children motorbike use and competitions are becoming more and more diffuse, motorbike accidents with resulting lesions are more common, 
including severe spine fractures. The patient of this case report is included in a cohort of 6 cases of thoracic fractures caused by injuries during young riders’ motorbike 
competitions in patients under 15 years of age. Two of them have been treated by surgery and the other 4 patients have been treated by cast/bracing without surgery.

Introduction
Spine injuries in children are rare, and thoracolumbar spine 

fractures account for 1 to 2% of all paediatric fractures [1–4]. The 
most common cause of thoracolumbar paediatric spine trauma is 
motor vehicle accidents, which account from 33 to 58% of all fractures 
[3,5,6]. The increasing diffusion of the use of all-terrain vehicle (ATV) 
for leisure or competition for very young driver is a major cause of 
paediatric thoracolumbar spine injury [7,8]. Children and adolescent 
under 16 years of age represent a large percentage of all-terrain 
vehicles (ATV) accidents victims (25 to 31%) in United States statistic 
[9]. Children and adolescent driver are often improperly taught and 
lack the appropriate knowledge to ride safely [10], in addition, they 
are often not physically strong enough to avoid injury and may not 
have fully developed motor skills and ability for reasonable judgment 
[11]. Spine injuries in paediatric patients account for 7.4% of all ATV 
accidents injuries and the number of children who sustained ATV-
related injuries increased 476% between 1997 and 2006 [8]. Thoracic 
spine is interested in 39% of spine fractures related to ATV accidents 
in children [9].
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Material and methods
CL, aged 12 years and 4 months, amateur motocross rider, fell from 

his AT bike during an organized motocross race, reporting thoracic 
spine injury. On accident scene he complained of dorsal pain, his 
neurologic exam was completely normal. He has been placed on spine 
axis and transported to first treatment hospital, where he has been 
studied by plain x rays, CT scan and MRI of spine, revealing T7 vertebra 
body fracture with anterior wedging, associated to dislocated fracture 
of left pedicle united with left facet joint: the pedicle was separated from 
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Figure 1. CL a, b, c: MRI showing T7 burst fracture, T5,T6, T8, T9, T10 anterior wedging with bone edema, no ischemic compression on nervous structures; d, e: MRI showing T7 left 
pedicle dislocated inside vertebral canal; f: Lateral X-ray before surgery showing T7 anterior body wedging

vertebral body at level of vertebral body-pedicle union and dislocated 
inside vertebral canal, completely obliterating sub arachnoid space 
(Figure 1); RMN shown no signs of spinal cord injury or compression 
by displaced fragment.

There were associated T5, T6, T8, T9, T10 vertebral body 
compression fractures with anterior wedging. The patient still had no 
nervous impairment.

The patient has been referred to our Spine Unit where treatment 
strategy had two goals: initial T7 fracture stabilization and nervous 
structures decompression. After initial stabilization with pedicle 
screws inserted in T5, T6, T8 and T7 vertebras, and only right-side 
rod mounted, we performed T6 and, partially, T7 left laminotomy 
(Figure 2): this manoeuvre allowed the direct visualization of left 
pedicle and facet joint fragment dislocated in the vertebral canal and 
compressing dural sac. The fragment was accurately isolated from sac 
surface and removed “en bloc” (Figure 2); no dural lesion showed after 
fragment removal, the dural sac regained its original dimension. Left 
rod is inserted: we performed transverse left side T6-T7-T8 arthrodesis 
and posterior right side T6-T7-T8 arthrodesis. Instrumentation is 
completed by two transverse connectors to increase rigidity. Intra 
operatory neurophysiologic monitoring is performed during all 
operation, with continuous normal signal passage. After surgery 
patient neurologic exam was unchanged.

Patient is braced by cast and set up three days after surgery and 
begin walking without aid. 30 days after surgery cast is substituted by 
custom brace that patient wears continuously for 2 months. After this 
period the brace is discontinued, and patient is encouraged to restart 
light physical activity, like swimming. Patient did not complain of any 
spine pain, except a vague harassment in the arthrodesis area, due to 
slightly protruding instrumentation.

Nine months after surgery T6-T7-T8 arthrodesis is complete on 
x-rays exam and instrumentation is removed (Figure 3).

One year after stabilization patient has regained all his previous life 
activities, even motorbike competitions, with new motorbike accident 
and tibial plate fracture (Figure 3). He has no pain at all and does not 
complain any stiffness or limitation in spine movements.

Discussion
Paediatric spine anatomy is peculiar: compared with adults, 

children have greater ligamentous flexibility and elasticity, more 
horizontal articular facets, and relative paraspinal muscles immaturity 
[5]. As in adults, ribs help to prevent significant dislocations in the 
thoracic spine [3]; however, young patients have less protection from 
overlying muscles and bony structures. In compression injuries, a 
preponderance of multilevel injuries in children may be attributable 
to increased flexibility and small vertebral bodies allowing only small 
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Figure 2. a, b: T7 left pedicle dislocated fragment removed from vertebral canal; c: Initial stabilization with pedicle screws inserted in T5, T6, T8 and T7 vertebras, and only right-side rod 
mounted T6 and, partially, T7 left laminotomy dural sac decompressed after T7 pedicle removal; d: X-rays after surgery

Figure 3. CL 9 months follow up a: T6-T7-T8 arthrodesis is complete on X-rays exam; b: instrumentation is removed; c: clinical appearance; d-g: six months after instrumentation removal, 
the patient has patella and tibial plated fracture in another motorbike race accident
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surface areas for contact with high forces. Immature vertebral bodies are 
also wedge shaped, thus creating a natural kyphosis and predisposition 
to compression fractures [12].

The definition of vertebral burst fracture is derived from 
Denis’ description [13] including fracture of one or both endplates, 
disruption of the osteoligamentous anterior and middle column and 
bony retropulsion into the spinal canal. These injuries are the result 
of a flexion-axial load placed on the spinal column. Multiple studies 
have been conducted to investigate operative versus non operative 
management indications [14,15], the relationship between canal 
compromise and neurologic deficit [16–20] and long term outcomes 
of different treatments [21]. The majority of these studies are limited to 
adult patients, while studies on adolescent and paediatric patients are 
sporadic [22,23]. Although the literature provides general guidelines 
for treating adult patients with thoracic burst fracture, the choice of 
treatment remains controversial; this is moreover true in the young 
patients, as there is little evidence supporting best treatment options 
[24]. After Denis classification the burst fractures have been divided 
into “stable” and “unstable”: in the “stable” burst fractures the centrum 
of the vertebra is compressed and the posterior wall is fractured, but 
the remaining posterior structures, such as the articular processes and 
the intact ligaments, function as a posterior tension band and resist the 
compression forces; the “unstable” burst fractures are characterized by 
lesion of the posterior column [22].

Denis [13] asserted that neurologically intact patients with unstable 
burst fractures require surgical stabilization to prevent neurologic 
deterioration or worsening kyphosis. 

The fracture of our patients was unstable as left pedicle and facet 
joint complex was completely separated from the body of the vertebra 
by a fracture of its base of implant and is dislocated inside vertebral 
canal, posing a potential treat of compression lesion on spinal cord. 
This fracture pattern with a pedicle and facet joint displaced inside the 
canal has never been described before in a paediatric patient, to our 
knowledge.

Treatment strategy was stabilizing T7 fracture while removing the 
displaced fragment from vertebral canal avoiding the risk of secondary 
spinal cord injury. 

Instrumentation was extended 2 levels above and 2 levels below 
T7 fracture to obtain effective stabilization. Short instrumentation, 
extended only one level above and below unstable lesion, is unable to 
prevent progression of deformity in children and adolescents, as well 
as in adults [22,25].

After surgery we keep the patient braced with cast and then with 
a brace for a period of three months, according to our experience 
with instrumented arthrodesis in spine deformities correction surgery 
[26], to assure complete posterior spinal fusion, and to grant anterior 
support to posterior instrumentation, as T7 lesion was associated with 
T5, T6, T8, T9, T10 vertebral body compression fractures. T6 and T7 
laminotomy seems have no effect on stabilization, as after 9 months 
arthrodesis was complete without increase of dorsal kyphosis. 

Magnus et al. [27] found that in vertebral fractures in patients 
younger than 16 years at follow up there was no reduced disk height 
and no increased scoliosis or kyphosis. Younger children have also 
a modelling potential, restoring the height of the fractured vertebral 
body with growth. 

Similar favorable outcome is reported by Parisini et al. [22] in a case 
mix of 20 patients younger than 16 years with compression fractures 

or two-column burst fractures without neurological deficits that did 
not developed kyphosis or scoliosis over 10° Cobb in 18 years follow 
up.  Moller et al. [14] found that in a late adolescence (16-18 years old 
patients) thoracic and lumbar vertebral fractures with no or minor 
neurological deficits have favorable long-term outcome, even if no 
modelling capacity of the fractured vertebral body remains in this age.

Conclusions
As children motorbike use and competitions are becoming more 

and more diffuse, motorbike accidents with resulting lesions are more 
common, including severe spine fractures. The patient of this case 
report is included in a cohort of 6 cases of thoracic fractures caused 
by injuries during young riders motorbike competitions in patients 
under 15 years of age. Another one with burst fracture has been treated 
similarly, the other 4 patients have been treated by cast/bracing without 
surgery for a mean period of 3 months (3-5 months). Even if thoracic 
vertebral burst fractures incidence in paediatric patients is reported low 
in literature, this occurrence is not rare [9] in case of  spine injuries in 
young motorbike riders. There are no defined guidelines for treatment 
of thoracic spine fractures in children: priority is treating associated 
nervous lesions and stabilizing unstable fractures, even without 
associated nervous deficits, and in these cases,  surgery is almost 
mandatory. Stable thoracic fractures in children are effectively treated 
by bracing.

Thoracic fractures with no or minor nervous impairment in 
paediatric patients seems to have a predominantly favorable long-term 
outcome.
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