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Abstract

Introduction: Minimally invasive percutaneous surgery of the spine is used to treat thoracolumbar junction and lumbar spine
fractures by percutaneous fixation. Once fusion has been obtained, it is possible to remove the percutaneous instrumentation after
6 - 12 months. We report the case of an obliged removal of the fixation system at 12 months following operation in a patient with a
pre-existing compensated and asymptomatic idiopathic scoliosis.
Case Presentation: A 48-year-old patient affected by a compensated asymptomatic idiopathic scoliosis with an L3 type A3 fracture.
The patient underwent a percutaneous short fixation L2 - L4. In the following months the patient presented progressive worsening
of the low back pain and walking difficulties. The percutaneous fixation system was then removed using the same surgical access.
Conclusions: This particular case explains well the importance of biomechanical balance when a spinal fixation should be perform,
and demonstrate how an underestimation of this aspect may cause a worsening of symptoms even if the surgical procedure was
correctly performed. It is evident that the removal procedure can lead clinical benefit to a patient, in which the fixation system
created a decompensation of the curvature of the spine, thus causing biomechanical alterations and generating pain. In these
cases, it may be opportune to limit the fracture reduction during the surgical procedure to modify the least possible the pre-existing
scoliosis and to increase the patient’s comfort after the operation. The biomechanical behaviour of the spine is specific for each
patient so only a careful detection of it could lead to an optimal therapeutic result.
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1. Introduction

Minimally invasive percutaneous surgery of the spine
was initially created in the 90’s to treat degenerative disc
disease using endoscopic means. It subsequently has been
used to treat thoracolumbar and lumbar spine fractures.
Once fusion has been obtained, it is possible to remove the
percutaneous instrumentation after 6 - 12 months. How-
ever, often patients refuse this procedure because they do
not complain any problems derived from the system. Per-
cutaneous fixation is not free from risks but these are well
known and therefore foreseeable. Complications are rare;
among these is the biomechanical decompensation of a
pre-existing idiopathic scoliosis. We report the case of an
obliged removal of the fixation system at 12 months fol-
lowing operation in a patient with a pre-existing compen-
sated and asymptomatic idiopathic scoliosis. This partic-
ular case explains well the importance of biomechanical
balance when a spinal fixation should be perform, and
demonstrate how an underestimation of this aspect may
cause a worsening of symptoms even if the surgical proce-
dure was correctly performed.

2. Case Presentation

A 48-year-old patient affected by a compensated asymp-
tomatic idiopathic scoliosis (Cobb’s angle 23°- Figure 1),
reached the emergency department for a 4 metres fall on
the sacrum with consequent L3 fracture, definable as an A3
burst fracture according to the Magerl classification. The
patient didn’t complain any neurological deficit.

According to the algorithm of treatment proposed by
our institute [1] the patient underwent a percutaneous
short fixation L1 - L3 using Pathfinder Zimmerspine instru-
mentation implemented with a slight intra-operative dis-
traction and ligamentotaxis to reduce the fracture.

A post-operatory X-ray showed a partial realignment of
the pre-existing scoliosis (Cobbs’ angle 15°- Figure 2), re-
duction of the fracture and the correct positioning of the
system. Moreover he underwent TC scan that showed no
radiological evidence of neurological compression, break-
age or dislocation of the system.

In the following months the patient, at 1, 3 and 8
months, underwent clinical and radiological follow-up
through radiological and clinical examination. The X- ray
controls (1, 3 and 8 months) showed complete ossification
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Figure 1. X-Ray Showing the Compensated Asymptomatic Idiopathic Scoliosis
(Cobb’s Angle 23°)

Figure 2. Post Operatory X-Ray Showing a Partial Realignment of the Pre-Existing
Scoliosis (Cobbs’ Angle 15°)

of the fracture even though the patient still referred con-
stant back pain. Clinically he presented progressive wors-
ening of the low back pain and walking difficulties eval-
uated by the VAS score and ODI scale. Clinical and radio-
logical findings together with the patient’s wish made us

decide to remove the percutaneous fixation system using
the same surgical access. The patient was discharged after
3 days.

One month after the procedure the patient reported
back pain relief (decrease of the VAS score and ODI value)
and an X-ray evidenced the return to the pre-exiting scolio-
sis curvature (Cobb’s angle 21° - Figure 3) confirmed on an
X-ray made after 6 months. At six months were symptoms
free.

Figure3. The X-Ray Performed After the Removal of the System Evidenced the Return
to the Original Scoliosis Curvature (Cobb’s Angle 21°)

3. Discussion

Percutaneous stabilization is performed in case of tho-
racolumbar junction or lumbar trauma. In the case re-
ported the patient presented an A3 type fracture accord-
ing to the Magerl classification, and it was not necessary
to perform a postero-lateral fusion because of the integrity
of the posterior tension band [2]. For this type of fracture
the gold standard treatment is the use of a surgical or the-
sis [3], even if the functional improvement takes more time
and the management of pain and mobility is less satisfying
[4, 5].
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In case of percutaneous stabilization, removal of the
system is indicated once fusion has taken place with the
goal to re-establish the correct range of movement of the
area involved. However, some patients refuse this proce-
dure because of the resolution of the symptoms. It is possi-
ble that in patients with lumbar column dysmorphia, the
stabilization may alter the biomechanics of the column
causing pain.

In case of mild scoliosis, as in our patient, the reduc-
tion and distraction of the fracture and the realignment of
the segment can correct the scoliosis. This procedure re-
lieves the pressure on the joint but overcharges the con-
tralateral causing excessive stress on this one during ab-
normal solicitation. Furthermore the short fixation leads
to the block of two motor units: L2 - L3 and L3 - L4. Nor-
mally, the range of movement of the immobilized seg-
ments can cause increased movements of the adjacent su-
perior and inferior segment [6] as mechanism of compen-
sation. In the case of our patient the realignment of the
scoliosis caused an axial overload that caused an increased
range of motion of the segment. This process brings to a
greater stress on the articular joint, on the disc, on the adja-
cent segment and on the posterior ligamentous structures,
causing edema of the interspinous ligament. In addition,
such overload can lead to capsule-ligament looseness, in-
crease of the intra-articular fluid and micro-instability. All
these events can represent the beginning of a degenerative
cascade [7].

In some cases the correction of the scoliosis leads to
new compensation, the spine assumes a correct posture
and the axial, rotational and dynamic load are equally dis-
tributed on all the structures responsible for the motion
control, which brings to the resolution of the symptoms.

In other cases, when conservative treatment fails,
the only way to re-establish the biomechanical balance,
to reduce the symptoms and to prevent the onset of
plurimetameric degeneration, is to re-establish the pre-
existing physiological curvature and so re-set the scoliosis
compensation. In these cases, the removal of the system af-
ter consolidation of the fracture can lead to resolution of
the symptoms, as in the case described. Furthermore, the
removal procedure is extremely simple and has few risks
through the same surgical access.

Clearly this is only a report of a personal experience. To
validate this theory a well-designed control trial to explain
its effectiveness should be made. With a longer follow- up
for pain relief to confirm its benefit.

3.1. Conclusion

The clinical advantage of the removal of percutaneous
fixation system in traumatic pathology, as opposed to its

maintenance in the patient, is still not clear. From a biome-
chanical aspect it is important to re-set the physiological
motility of the motor unit involved. The importance of
biomechanical balance when a spinal fixation should be
perform, must always be taken in to consideration because
an underestimation of this aspect may cause a worsening
of symptoms even if the surgical procedure was correctly
performed. It is evident however that this removal proce-
dure can lead clinical benefit to a patient in which the fixa-
tion system created a decompensation of the curvature of
the spine, thus causing biomechanical alterations and gen-
erating pain. In these cases, it may be opportune to limit
the fracture reduction during the operation to modify the
least possible the pre-existing scoliosis and to increase the
patient’s comfort after the operation. The biomechanical
behaviour of the spine is specific for each patient so only a
careful detection of it could lead to an optimal therapeutic
result.
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