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Abstract

Study design Case report.

Introduction Instrumented posterior fusion using pedicle screws has been the mainstay of the surgical correction of adoles-
cent idiopathic scoliosis since it was popularised by Roy-Camille in the 1970s. The aim of this case report is to describe the
occurrence and salvage of an L1 chance fracture occurring through the lower instrumented vertebra following pedicle screw
placement for posterior spinal instrumented fusion in the treatment of adolescent idiopathic scoliosis (AIS).

Case report A 15-year-old female patient underwent T2-L1 posterior instrumented fusion for a Lenke 1b deformity. The
selection of fusion levels was made based upon standing and bending radiographs which showed a non-structural lumbar
curve. Early recovery was uneventful. At 6 months post-operatively, the patient reported new deformity and pain. A chance
fracture at L1 was diagnosed and subsequent extension of instrumentation to L3 was carried out. Final post-operative recovery
was uneventful and the patient returned to an active lifestyle.

Conclusion Several factors can contribute to the occurrence of a fracture through an instrumented pedicle. This case shows
that there must be due consideration of the small pedicle at .1 when it is chosen as the LIV.
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Introduction treated with posterior spinal fusion for AIS who sustained
a Chance fracture at L1 following T2-L1 posterior instru-
Instrumented posterior spinal fusion with pedicle screws is ~ mented fusion for AIS.
the most commonly employed surgical treatment for ado-

lescent idiopathic scoliosis (AIS) [1-7]. In Lenke type 1

or 2 curves, L1 is commonly the lowest instrumented ver-
tebra (LIV); however, the L1 vertebra has small pedicles
which challenges its safe instrumentation [8—13]. Fractures
following pedicle screw placement have been described in
up to 14% of cases [14-16]. If the distal anchor point of a
construct is compromised, the consequences can necessi-
tate revision surgery. Here we present the case of a patient
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Case report

A 17-year-old female patient presented with a 56° Lenke 1b
deformity complaining of back pain and a feeling of leaning
to the right (Fig. la—d). Examination showed an elevated
right shoulder, right trunk shift and normal neurology. A
diagnosis of AIS and a recommendation for posterior spinal
fusion of T2-L.1 was made based upon bending radiographs.
No pre-operative CT scan was carried out. The patient was
advised of the risks of construct failure and the potential for
revision surgery.

Legacy titanium (Medtronic Minneapolis, MN) instru-
mentation was used with fixed angle screws placed at T3—L1,
and polyaxial screws placed at T2. The L1 pedicle measured
5 mm by 12 mm in the coronal plane on plain radiographs
and was instrumented with a 5.0 mm by 35 mm pedicle
screw. The location of each screw was confirmed with
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Fig.1 a Anteroposterior and b lateral pre-operative standing radio-
graphs showing a proximal thoracic curve of 29.4°, main thoracic
of 56.3° and thoracolumbar curve of 32.1° with normal sagittal bal-
ance. The pelvic incidence is 48° with an inflection point at T12/L1
(indicated by the red line). ¢ the Left bending radiograph showing a

electromyography. Periapical osteotomy was not deemed
necessary. A 5.5-mm cobalt-chrome rod was secured to the
proximal and distal anchors and the apical screws were then
reduced with a translational manoeuvre. There were no intra-
operative concerns with pedicle screw position or size, and
no fracture or perforation of the pedicle was noted.
Post-operative radiographs showed a residual main tho-
racic coronal curve of 20° and satisfactory sagittal alignment
(Fig. 2a, b). The rod contour was considered to be optimal
in restoring the patient’s sagittal contour and inflexion point
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Fig.2 a Anteroposterior and b lateral post-operative standing radio-
graphs showing a residual proximal thoracic curve of 8.0°, main tho-
racic of 19.6° and thoracolumbar curve of 9.8° with normal sagittal
balance. ¢ Anteroposterior and d lateral standing radiographs show-
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proximal thoracic curve of 47.2°, main thoracic curve of 59.6° and
thoracolumbar curve of 10.6°. d the right bending radiograph show-
ing proximal thoracic curve of 34.4°, main thoracic curve of 48.1°
and thoracolumbar curve of 63.5°

based upon their pelvic incidence of 48°. There were no
immediate or early complications.

At 6 months post-operatively, the patient complained of
pain in the lower back and an associated bump. Radiographs
showed new lumbar kyphosis between T12 and L2 consist-
ent with a Chance fracture at L1 (Fig. 2c, d). The patient
recalled no trauma or antecedent symptoms.

The patient underwent extension of fusion to L3 and made
an uneventful recovery (Fig. 2e, f). At 5-year follow-up, the
patient is well and participating in unrestricted sports.

ing acute kyphosis at L1 indicating a Chance fracture (e) anteropos-
terior and (f) lateral post-operative standing radiographs showing
the extension of fusion to L3 with a C7-sagittal vertical distance of
14 mm
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Discussion

This case highlights the importance of understanding the
variable anatomy of the pedicle when instrumenting the
spine, and a potential consequence of anchor failure [15].
In this case, we have observed that the size of the pedicle
screw relative to the pedicle may have led to an unnoticed
intraoperative fracture or later fatigue of the pedicle lead-
ing to failure of the construct.

Previous case reports describing fracture through pedi-
cles following instrumentation have focussed on adults,
with the exception of Kato and Lewis who described a
Chance fracture through L4 in the paediatric population
[17]. Both Lattig and Levine describe fractures through the
LIV following deformity correction, each with mitigating
comorbidities [18, 19]. Despite its small dimensions, the
selection of L1 as the LIV in Lenke 1b curves is supported
by long-term follow-up from Lonstein, and Takashi et al.
explained that the selection of L1 as the LIV is acceptable
when this is either the end or stable vertebra as in this case
[20, 21]. Lowe et al. showed that ending the construct at
the end vertebra or failing to restore normal sagittal con-
tour at the thoracolumbar junction contributed to distal
junctional failure; however, we do not believe that either
was the case here [22].

In our experience of similar curves, the technique of
screw insertion has not previously led to fracture, and the
principles used in rod contouring have not led to similar
failures. It may be that an undetected pedicle perforation
or fracture occurred, and as such the patient may have
been left vulnerable to a complication that could have
been avoided if a narrower screw or alternative anchor
was placed. This is supported by the patient not recalling
any activity that may have caused the Chance fracture.
The evidence does not support the use of further distal
anchors in preventing this outcome, and this strategy
would have led to an excessively long construct [22]. The
use of a cobalt-chrome rod is standard in our practice and
we have not observed fractures before. Although stiffer
than alternative materials, the cobalt-chrome rods were
appropriately contoured and we suggest were unlikely to
contribute to the subsequent fracture. Similarly, there has
been an increased prevalence of osteopenia in patients
with AIS which may have a role in the aetiology of frac-
tures [23, 24]. This patient did not undergo investigation
for bone density; however, no abnormal bone consistency
was noted intraoperatively and no fracture following revi-
sion has been seen.

This report is limited by the absence of 3-dimensional
imaging to confirm an intact pedicle post-operatively;
however, it does show that instrumentation of the L1 can
be associated with fracture in the medium term following

deformity correction despite meeting the requirements of
sagittal alignment. Careful consideration of the anatomy
of the LIV is essential to prevent this unusual outcome.
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