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Abstract: The Removal of the internal fixation is an elective operation after the healing process and with the option
that all procedures have been performed in order to ensure that the fracture area is not further affected. In this
study aimed to demonstrate that, the explantation of the internal fixation is not associated with an increased risk
for the patients.

Objective: Patients with monosegemental traumatic / unstable fractures of the thoracic and lumbar spine have
been operated with an internal fixation. A retrospective evaluation of our cases between 2006 and 2011 were
performed due to the clinical course and follow-up after the removal of the internal fixation after approximately
12 months.

Methods: 51 cases: 28 thoracic, 23 lumbar have been treated, whereas performed a dorsal approach and
implantation of an internal fixateur have been performed. The removal of the internal fixation (second surgery)
was approximately after 12 months. The mean age of the patients was 42 years. 29 patients were males and 22
females.

Results: Prior to the second surgery 9 patients had pain > 50 on VAS, Motor deficits 6 prior and 5 after surgery. 8
Patients had sensory deficits prior, but just 6 after the 2. surgery. There were no signs of instability in 49 patients,
while 2 patients with fixation in the thoracic spine, a slight compression of the vertebral bodies without surgical
consequence and in 2 patients re-bleeding was noted requiring surgical evacuation on the day of surgery. The
recovery of these patients was unremarkable in the further clinical course. Infection was not noted.

Conclusions: The removal of the internal fixation in this patients was not associated with an increased risk for the
patients.

It appears to be particularly practicable in younger age groups up to 65 years. The long term effect of this
operation technique is unclear as of yet.

Keywords: Thoraco-lumbar fracture, implantation of transpedicular spondylodesis, internal fixation / fixateur,
elective operation, orthesis, removal of fixation hard-ware.

1. INTRODUCTION

Development of transpedicular screw fixation (see figure 3) has brought short-segment instrumentation (fixation of one
normal vertebra above and below an injured segment) into general clinical practice.(1) After King(2) initially reported
vertebral body screw fixation through the transfacettal approach to the lumbar spine in 1944, Boucher (3) introduced the
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way to place screws into the vertebral body through the pedicle in 1958. Since pedicle screw fixation became widespread,
as described by Roy-Camille et al. 1963, pedicle screws have been used widely in diseases of the lumbar spine. (4-5)

The optimal management of thoracic-lumbar fractures continues to be a matter of controversy, and the impairment scale
of the neurologic status can be an additional possibility for the decision making. (6-7). See Table 1 below.

Table 1: American Spine Injury Association Impairment Scale

Grade Description

A Complete: no motor or sensory function is preserved

B incomplete: sensory but no motor function is preserved below the neurclogical level
C Incomplete: motor function is preserved below the neurologic level, &

the majority of kevmuscles below the neurclogical level have
amuscle grade <3/5

D Incomplete: motor function is preserved below the neurological level,
& the majority of key muscles below the neurclogical level have
amuscle grade =3/5

E Normal: motor & sensory function is normal

To date, various unfavourable results have been reported with the method of pedicular screw fixation in patients with
injuries / fractures of thoracolumbar spine. (8-11) These patients, who suggest temporizing treatments insisted that they
could achieve satisfactory results only by treatments using postures and long-term relaxations. (11-14)

However, other surgeons, who suggested surgical treatment, the patients could be expected to become mobile early, and
they performed rehabilitative remedies, overcome anatomic fractures, and improve, in most cases, nervous functions by
using decompression and fixation.

The previously used management with immobilization and / or thoracolumbar orthesis is not as effective as the operative
invasive management, as described in the literature. See figure 1 below. (9, 15, 37, 50-53).

Figure 1: Immobilization and / or Thoracolumbar orthesis

Because of the increasing number of patients with surgically treated injuries of the spine (see table 2), it’s important to
answer the question of indication for hardware removal. (12-23, 49, 52-53).
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Table 2 above and figure 2 below (due to the AO-classification)

Al1.1 Endplate impaction
A1l Impaction fracture A1l1.2 Wedge impaction
A1.3 WVertebral body collapse
A2.1 Sagirttal split fracture
A Compression injury A2 Split fracture A2.2 Coronal split fracture
AZ2.3 Pincer fracture
A3.1 Incomplete burst fracture
A3 Burst fracture A3.2 Burst-split fracture
A3 3 Complete burst fracture
B1 Posterior ligamentary | Bl.1 With disc distuption
lesion B1l.2 With type A fracture
B B2.1 Transverse bicolumn
. . L. B2 Pogterlor osseons B2.2 With disc disruption
B Distraction injury lesion _
B2.3 With type A fracture
B3.1 With subluxation
B3 Anterior disc rupture | B3.2 With spondylolysis
B3.3 With posterior dislocation
C1.1 Rotational wedge fracture
C1 Twpe A with rotation C 1.2 Rotational split fracture
C 1.3 Rotational burst fracture
. L C2.1 B1 lesion with rotation
C Rotation injury . . > > >
C2 Twpe B with rotation C2.2 B2 lesion with rotation
C2.3 B3 lesion with rotation
C3 Rotational shear C3.1 Slice fracture
injury C3.2 Oblique fracture

-Comprehensive Classification, groups and subgroups

s 83
ligarmentous OSSeous Prosterior distraction
disruption distraction injury with anteriosr disruption

<1 c2 c3
rotation with rotation with rotation with
A-fracture B-fracture shear

. Comprehensive Classification: A type fractures (compression type). B type

fractures (distraction type) and C type fractures (rotation type)
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Figure 3: Dick’s internal fixator with transpedicular screws and rods in model (Hofmann et al, Orthopedics)

The most injured vertebral segments in the fractures of the thoracic and lumbar spine are T12, L1, and L2. Especially L1
is the most affected segment. (Modern Aspects of Spinal Traumatology, Maglio). See diagram 1 below.
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Diagram 1: Most injured vertebral segments in injuries of the thoracic and lumbar spine

The consolidation of the thoracic and lumbar fractures is achievable normally after 12 months. To avoid the possibilities
of complications of foreign body, the internal fixation has been removed, when the patient was totally free from any
injury related symptoms (22-34, 35, 38, 48-50, 52-53). If the consolidation of the fracture is in doubt, a preoperative CT
scan is useful. This study evaluates surgical outcome from the removal of the short segment pedicle screw fixation in 51
patients with thoracic and lumbar spine fractures, whereas until now in the literature this issue hasn’t been oftentimes
reported (36, 37, 39, 50-53).
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2. MATERIALS AND METHODS

Between 2005 and 2011, 51 cases of dorsal monosegmental fractures were reported (28 thoracic, 23 lumbar, see Table 3
below), 29 patients were males and 22 females. Age varied between 17 and 73 years. The mean age was 42 years,
whereas a dorsal internal fixation with transpedicular screws and rods was performed (Hamburg, Germany).

The removal of the internal fixation (second surgery) has been performed approximately after 12 months. Only patients,
who have been free from symptoms related to the initial fractures in the thoracic and lumbar spine have been included to
be treated with the second operation. An X-ray anterio-posterior and lateral and a CT-scan of the affected region were
performed regularly after the first operation and preoperatively for the second operation. The height of the fractured
vertebral body maintained postoperatively. After the second operation, patients were followed up for a period of time of
24-36 months.

Table 3: Levels of the thoracic and lumbar spinal fractures

Level
T9
T10
T11
T12
L1
L2
L3
Total

e D™ o we

In the following two cases were exemplary for the clinical course:

Case 1: Farmer, male, 67 years old, L1-fracture, fall from tree. Recognizable bony narrowing in plain lateral
radiographs. Follow-up 24 months after initial surgery after t= 0, and removal of the internal fixation after 9
months. The patient has no sensory motor deficits in the extremities, stable walking, no limitations in the daily life
activities (see X-ray after 24 months).

-7

=0 t=1 =9 =24

Case 2: 23-year-old female sustained a motor vehicle accident as an unrestrained passenger. Clinically, she
presented with an incomplete paraplegia (ASIA C) and an incomplete conus-cauda syndrome. The initial CT (a—d)
scan demonstrates an unstable complete burst fracture of L1 (Type A3.3). The 3D reconstruction (a, b) gives a
good overview of the degree of comminution and the deformity; the posterior fragment is best visualized in the
lateral 2D reconstruction (c) and the axial view (d). In an emergency procedure, the myelon was decompressed by
laminectomy and the fracture was reduced and stabilized with an internal fixator (e-h). Interestingly, the prone
position alone (e) reduced the fracture to a certain degree when compared to the CT scan taken with the patient in
a supine position. With the internal fixator (RecoFix), the anatomical height and physiological alignment was
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restored (f ) and the posterior fragment was partially reduced (g, h). After 12 months the patient could walk with
assistance, with weakness in the lower extremities of 3-4/5

. e

3. RESULTS

Prior to the second surgery nine patients had pain > 50 on visual analogue scale (VAS) and five patients postoperatively.
Motor deficits were noted in six patients prior to surgery and five patients after the surgery. Eight patients had sensory
deficits prior to the surgery and 6 patients after the second surgery. With regards to the ability to work after the second
surgery; 24 of them were working on full time basis, 12 part-time, seven were unable to work and seven retired from job.
Thus, the back to work percent was 86%.

About 29 out of 51 patients were available for reexamination and interview after 6-36 months of the explantation of the
internal fixation. 27 of the 29 (93.1%) patients were satisfied with the outcome. Radiological findings after the second
surgery showed no signs of instability in about 49 patients; however in two patients with fixation in the thoracic spine
slightly compression of the vertebral bodies without a surgical consequence was observed.

Complications: In two patients postoperative re-bleeding requiring surgical evacuation on the day of surgery and were
uneventful further recovery. No case of infection was reported.
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4. DISCUSSION

Because of the increasing number of patients with surgically treated injuries of the spine, we more often have to answer
the question of indication for hardware removal. In the cervical spine and after anterior instrumentations of the thoracic
and lumbar spine, hardware removal is only indicated as part of the management of postoperative complications (50-53).

Alanya, Vyas R, Shamie A et al. described the possibility for explantation of the fixateur interne in their study « Safety
and efficacy of implant removal for patients with recurrent back pain after a failed degenerative lumbar spine surgery” in
the Journal of Spinal Disord Tech 2007;20:271-77. According to them, the persistent pain is a strong indication for

The “Efficacy of Spinal Implant Removal After Thoracolumbar Junction Fusion” was reported by Seok Won Kim et al
(53). The purpose of the study was to evaluate the efficacy of spinal implant removal and to determine the possible
mechanisms of pain relief. Fourteen patients with an average of 42 years (from 22 to 67 years) were retrospectively
evaluated. All patients had posterior spinal instrumentation and fusion, who later developed recurrent back pain or
persistent back pain despite a solid fusion mass. Patients' clinical charts, operative notes, and preoperative x-rays were
evaluated. Relief of pain was evaluated by the Visual Analog Scale (VAS) pain change after implant removal. Clinical
outcome using VAS and modified Mac Nab's criteria was assessed on before implant removal, 1 month after implant
removal and at the last clinical follow-up. Radiological analysis of sagittal alignment was also assessed. Average follow-
up period was 18 months (from 12 to 25 months). There were 4 patients who had persistent back pain at the surgical site
and 10 patients who had recurrent back pain. The median time after the first fusion operation and the recurrence of pain
was 6.5 months (from 3 to 13 months). All patients except one had palpation pain at operative site. The mean blood loss
was less than 100ml and there were no major complications. The mean pain score before screw removal and at final
follow up was 6.4 and 2.9, respectively (p<0.005). Thirteen of the 14 patients were graded as excellent and good
according to modified Mac Nab's criteria. Overall 5.9 degrees of sagittal correction loss was observed at final follow up,
but was not statistically significant. It was concluded in this study, that for the patients with persistent or recurrent back
pain after spinal instrumentation, removal of the spinal implant may be safe and an efficient procedure for carefully
selected patients who have palpation pain and are unresponsive to conservative treatment.

In the patients of our study, who have been treated with the second operation, the management with explantation of the
hardware has been performed successfully; so far the patients were followed up during the first 12-36 months.

For this elective procedure, only the patients with a clinical unremarkable course have been selected. Further
investigations and studies concerning this management should be performed.
5. CONCLUSIONS

The explantation of the thoracic and lumbar monosegmental internal fixation in patients after thoracic and lumbar
fractures was not associated with an increased risk for this group as compared to not removal of this fixation and it
appeared to be particularly practicable and safe in younger age groups up to 65 years. The long term effect of this
operation technique and it’s indication is unclear as of yet.
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