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Introduction :

The management of instability of the thoracolumbar

spine remains controversial. A large number of

publications describe various surgical techniques for

the reduction and fixation of spinal fractures without

a consensus on the optimal treatment. In general,

surgical treatment of thoracolumbar fractures is

deemed necessary if the biomechanical stability of

the spine is severely compromised or if a neurologic

deficit is imminent or already present. Segmental

fixation systems decrease the need for postoperative

immobilization, bracing and facilitate early

rehabilitation and ambulation.8,13,16,19

Short-segment pedicle screw instrumentation is a well-

described technique to reduce and stabilize

thoracolumbar fractures. It has been increasingly

used over the past decade, with numerous reports of

good clinical results. It is a relatively easy procedure

but can indirectly reduce a fractured vertebral body,

and the means of augmenting the anterior column

are limited.6,7,11

And also because pedicle screw systems generally

require fewer instrumented segments, they are

advantageous in preserving motion segments, which

is particularly important in the mobile lumbar spine

and is shown to increase fusion rates. These

advantages have made transpedicular fixation a

mainstay of treatment for thoracolumbar fixation

procedures. Despite these advantages,

transpedicular fixation is associated with risks of screw

breakage; screw/rod disconnection; pseudoarthrosis;

and nerve root injury, dural laceration and pedicle

fracture during screw insertion.5,14,15,18,21
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Abstract

Background : The stabilization of the thoracolumbar spine was done due to trauma, tuberculosis,

spondylolisthesis, osteoporotic fracture and secondaries in the vertebral body. Failure of stabilization

in these groups of patients happened in several cases. This study observed those cases to find out

the probable causes and future prevention.

Objective: The objective of the study was to observe the efficacy of pedicle screw stabilization with

its failure rate to understand the probable cause of failure with further understanding to reduce

failure rates in such cases.

Methodology: Retrospectively, 127 patients with various disorders leading to instability of the

thoracolumbar spine were observed. The cases were treated via a posterior surgical approach with

pedicle screw and rod fixation. The accuracy of screw placement was assessed on intraoperative,

immediate postoperative, and follow-up radiographs.

Result: Among 127 cases 9 cases had stabilization failure and others improved in due courses

with time. In 9  cases, 7 were male and 4 were female. Among them breakage of screw was in 5

cases,  breakage of rod was in 2 cases and loosening of screw was in 2 cases.

Conclusion: Stabilization of thoracolumbar vertebra is an effective procedure in the management

of thoracolumbar instabilities and failure can be prevented meticulously.
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8Material and methods:

This is a retrospective analysis of the medical record

of the Neurosurgery Department of Dhaka Medical

College Hospital and some other private hospitals of

Dhaka city for patients who underwent surgical

treatment for  thoracolumbar stabilization. Between

January 2007 and December  2012 a total of 127

cases of stabilization were done, of which 9 (7% )

cases failed.

Demography:

The inclusion criteria included all patients in whom

short segmental instrumentation was done, one level

above and below the injured vertebrae. The indications

were traumatic fracture, osteoporotic fracture,

primary bony lesion, secondaries of the spine,

tuberculosis of the spine and spondylolisthesis.

Out of the 127 patients, there were 93 males and 34

females with a mean age of 37.6 years (range 16 -

60 years).

Operative technique:

The patients were treated with short-segmental

instrumentation consisting of pedicle screws applied

immediately above and below the fractured level. All

patients were operated upon in prone position with a

midline posterior incision. A marker was placed and

a lateral x-ray was taken, AP view was not available

in all the operative procedures either due to technical

difficulties or unavailability of the C-arm machine.

Spinal laminectomy opposite to the compromised

neural canal was performed, when required for neural

decompression or dural repair. No attempt was made

to reduce the displaced or retro pulsed fragment of

the broken vertebra. No neurophysiological monitoring

was conducted during the placement of

instrumentation. Different transpedicular screw

systems were used in this series of patients. Both

monoaxial and polyaxial pedicle screws had been

used. The posterior or posterolateral bone grafting

was used in most of our patients with a short segment

transpedicular technique.

Radiological assessment :

Anterioposterior and lateral radiographs were performed

in all patients. If one spinal fracture was detected, a

total spine x-ray was taken because noncontiguous

spine fractures occur in 10 - 30% of patients.16

Computed tomographic (CT) scan was done in

selected patients as CT has enhanced the

understanding of mechanisms of neurologic injury

and fracture morphology. The middle column and

subtle posterior injuries can easily be diagnosed with

CT. To allow accurate fracture classification and to

help direct treatment, we recommended 3D CT

examination.

Magnetic resonance imaging (MRI) was done to

demonstrate spinal cord pathology and the presence

of neural compression, other soft tissue injuries and

the state of the intervertebral disc can be identified.

Magnetic resonance imaging can predict neurologic

recovery in some cases based on T2-weighted

images. Magnetic resonance imaging was indicated

in patients with progressive neurologic deterioration,

incongruous neurologic, skeletal injury, and

unexplained neurologic deficit. Also, MRI can be used

to assess the status of the posterior ligamentous

complex.

Follow up :

All patients were mobilized as soon as possible. Each

patient wore an external orthosis (lumbosacral belt)

for 6 - 8 weeks. Serial postoperative radiographs

were obtained on follow-up; 6 months and one year.

Of the 173 patients, 78 (45%) patients were available

for follow-up until the end of the study and 90 patients

were followed-up for 6 months postoperatively. Implant

failure and radiological analysis done through plain

x-rays. The postoperative plain radiological studies

included the standard A/P and lateral views.

Successful fusion was determined by evaluating the

radiographs for the presence bridging bone between

the fused segments. The radiographs were interpreted

for manifestations of failure of fixation, the effect of

implant failure, the point of implant failure, screw

length and diameter, rod length and diameter and

status of the bone graft. The most common

complications were also observed in screw

misplacement, breakage of screws, breakage of rods,

loosening of screws and rods.

Results:

Nine patients with stabilization failure were identified

in 127 consecutive patients in whom short-segment

transpedicular instrumentation was placed. The

probable causes of failure were the absence of bone

graft, failure to bone fusion, poor surgical technique,

use of less diameter screws, poor quality of implants,

inadequate rest after surgery, trauma after surgery

and short segment fixation.
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9Table-I

Patient profile of failed cases.

Case No. Age Sex(Yrs) Indication Type of failure

1 F 46 Spondylolisthesis Breakage of screws

2 M 52 Fall from height Breakage of screws

3 F 43 Spondylolisthesis Loosening of screws

4 M 35 Fall from height Loosening of screws

5 M 25 RTA Breakage of screws

6 F 52 Osteoporotic fracture Breakage of screws

7 M 43 RTA Breakage of rods

8 M 32 Fall from height Breakage of rods

9 F 23 TB Spine Breakage of screws

Figure : Radiography of failed cases.

Case No. : 2Case No. : 1 Case No. : 3

Case No. : 4 Case No. : 5 Case No. : 6

Case No. : 7 Case No. : 8 Case No. : 9

Evaluation of stabilization failure for Thoracolumbar and Lumbosacral Spine instabilities Alam MS et al.
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10All the patients with partial neurological deficits

showed marked improvement postoperatively and

ambulated independently without assistance.

Discussion:

The technique of posterior instrumentation for

thoracolumbar fractures had been studied extensively.

Various methods have been described for identifying

the pedicle and placing the pedicle screws. Basic

steps include: cleaning the soft tissues, exposing the

cancellous bone of the pedicle by decortications at

the intersection of the base of the facet and the middle

of the transverse process, probing the pedicle, tapping

the pedicle and placing the screw. In the lower

thoracic levels, screw placement with a straightforward

direction may be safe. The incidence of pedicle wall

violation was significantly reduced when screws were

placed using the open-lamina technique through a

partial laminectomy.3,4,9,14,20

Routine use of pedicle screw has not been free of

complications.26 The rate of screw misplacement has

ranged from 10 - 25% and cortical violation up to

50% in some reports.3 The frequency of screw

breakage ranged from 2.6 - 9%. Screw pull out and

screw connector disengagements have been reported

both in vitro testing and in vivo. The variable angle

screws are most useful in multilevel constructs in which

several screw/rod connections are necessary. In this

regard, there is a greater “margin of safety” in both

the mediolateral and sagittal dimensions. The need

for rod contouring is lessened and each screw may

be placed on an axis parallel to the superior endplate,

reducing the chance of construct failures.3,5,12

In a clinical trial with 20 patients suffering from

traumatic thoracolumbar burst fractures, the balloon

vertebroplasty procedure (additional to a pedicle

screw construct) proved to be a feasible and safe

technique.1,4,10

In our series, 9 patients had implant failure. Among

them the breakage of screws was in 5 cases,

breakage of rods was in 2 cases and loosening of

screws was  in 2 cases.

Edwards et al, found excellent maintenance of

alignment in terms of kyphosis, vertebral body height

and translation in their review of 122 patients.9 The

spinal canal area was improved by 32% (from 55%

patency to 87%) if the rod sleeve construct was

inserted within 2 days of injury. Between 3 and 14

days, they found a 23% improvement in canal

deviance (range, 53 - 76%).  Little improvement was

found with surgery after 14 days. In our study, we

advised early surgical correction of spinal instability.

Short-segment fixation using Cotrel-Du-bousset (CD)

instrumentation has had poor outcomes, as reported

by McLain et al. They reviewed 19 patients and found

vertebral collapse, vertebral translation or hardware

failure in 10 patients.22 The primary cause for failure

was attributed to the fixation device. Good outcome

studies used a hybrid system using pedicular screws,

rods and laminar hooks.2,6,17,22

Conclusion:

Short-segment pedicle screw fixation is a common

and relatively simple method for treating

thoracolumbar instabilities. The failure of implanted

pedicle screws and rods are not unavoidable

complications. Failure to provide adequate

stabilization can necessitate additional surgical

procedures to achieve spinal fusion. Therefore, great

attention must be directed to maintain the coronal

and sagittal balance of the fractured spine by the

proper distraction of the implant, and early

reconstruction of the comminuted anterior column.

An understanding of fundamental  biomechanical

principles of the spine, fixation strategies and good

surgical technique is essential to avoiding

unnecessary subsequent failures.
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