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Abstract

Background: Dorsolumbar fractures are unstable mostly which requires surgical spinal stabilization to maintain anatomical
reduction and stability and also to promote early bony fusion and mobilization. Posterior short-segment pedicle screw fixation is
usually done for burst fractures. Even though early clinical results of this surgery are usually satisfactory, a high failure rate and
progressive kyphosis remain a concern. To overcome this, in addition to short-segment fixation, the pedicle screw is inserted
at the fracture site. Long-segment fixation is usually done for fracture dislocations.

Materials and Methods: A total of 25 patients with dorsolumbar spinal injuries admitted in Government Rajaji Hospital and
Madurai Medical College were selected for the study and followed for a period of 24 months. Of these, four patients were lost
follow—up, and hence, 21 cases were included in the study and followed for a period of 2 years.

Results: A total of 25 patients were selected for the study. Our results showed good to excellent in long segment, 72.7% of the
patients were good (eight cases), and in short segment, 70% of the cases were good (seven cases). In long segment, 27.7%
of the patients were fair (three cases), and in short segment, 30% of the cases were fair (three cases). In our study, the mean
of Oswestry Disability Index in long segment is 32.31 and mean in short segment is 31.99. In our study, only one patient had
rod breakage, but the patient had no pain and no neurological deficit, and functional outcome is good.

Conclusion: We conclude that short-segment fixation with index vertebra fixation provides as good results as long-segment
fixation with reduction in cost and time of surgery in the treatment of thoracolumbar spinal injuries.
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INTRODUCTION

Fractures in the thoracic and lumbar spine account for
90% of all spinal fractures. The dorsolumbar junction is
unique due to its anatomy and biomechanical environment.
Dorsolumbar spine fractures are the most common cause
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of traumatic paraplegia.! They are most commonly seen
in younger patients. It involves most commonly in the
region between T11 and L1. Injuries are mostly due to fall
from height, motor vehicle accidents, and injuries related
to occupation and recreational activities. The treatment
usually is either conservative or surgery. Surgery involves
either posterior reduction and instrumentation or antetior
decompression and instrumentation or combined.* Most
commonly done procedure is posterior instrumentation.
Most important aim of the management is to mobilize
the patient early and rehabilitation. Conservative treatment
was used until 1970. Hippocrates was the first to treat the
spinal fractures in the form of bed rest, postural reduction,
mobilization, ambulatory bracing, and combination of
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these.”! The main goal was to mobilize the patient with ot
without brace early. Dorsolumbar burst fractures are unstable
mostly which requires surgical spinal stabilization to maintain
anatomical reduction and stability and also to promote eatly
bony fusion and mobilization. Now, most of the dorsolumbar
fractures are treated surgically to allow early mobilization and
to avoid the complications of prolonged bed rest. For the
past 20 years, spine surgery has seen a dramatic increase in
the operative management. Posterior short-segment pedicle
screw fixation is usually done for burst fractures. Even though
early clinical results of this surgery are usually satisfactory, a
high failure rate and progressive kyphosis remain a concern.
To overcome this, in addition to short-segment fixation,
pedicle screw is inserted at the fracture site. Long-segment
fixation is usually reserved for fracture dislocation.>!

Aim

This study aims to compare the analysis of functional
outcome in thoracolumbar fractures and dislocations fixed
with long-segment spanning fixation and short segment
with index vertebra fixation, this study was undertaken.

MATERIALS AND METHODS

A total of 25 patients with dorsolumbar spinal injuries
admitted in Government Rajaji Hospital and Madurai Medical
College were selected for the study and followed for a period
of 24 months. Of these, four patients were lost follow-up, and
hence, 21 cases were included in the study and followed for a
period of 2 years. The prospective study was done in patients
with post-traumatic dorsolumbar fractures and dislocations in
the Department of Orthopaedics, Madurai Medical College
and Government Rajaji Hospital, Tamil Nadu. 25 patients
were treated surgically between August 2015 and September
2017 and followed for a period of 12 months. Of these,
four patients were lost follow-up, and hence, 21 cases were
included in the study and followed for a period of 1 year.

The first assessment of a patient included the history of
injury, the mode of injury, a thorough clinical and neurological
examination, and status of the stability. Then, priorities
included resuscitation of patient and treatment of life-
threatening injuries before stabilization of the spinal injuries.

The skeletal system was examined to rule out associated
injuries. The patient’s spine was examined for any swelling,
contusion, tenderness, hematoma, gibbus, or step off.
Protection of the spinal column was given immediately.
Anteroposterior and lateral plain X-rays, computed
tomography computerised tomography (CT) scans, and
magnetic resonance imaging (MRI) were taken to identify
all injuries and to assess the severity and nature of the injury.
Neural canal and pedicle were identified in CT scan. Soft

tissue injuries and cord changes were identified in MRI. The
level and type of fractures were classified according to AO
Magetl classification and thoracolumbar injury classification
score (TLICS) was calculated. The indications for surgical
intervention were TLICS score > 4. The patient and his/her
relatives were explained in detail about the nature of injury,
severity of injuty, the possible outcomes of non-surgical/
surgical management, and the importance of rehabilitation.

The patients under the effect of general anesthesia were
positioned on the prone position and anteroposterior and
lateral c-arm views were taken to determine the direction
of the pedicles, end plates, and disc spaces. All patients
underwent either short-segment posterior stabilization with
index vertebra fixation or long-segment spanning fixation
using Moss-Miami rods and pedicle screws.

Surgical Technique

All patients were placed in prone position over radiolucent
table. A standard posterior midline approach was used for
exposure. For short segment with index vertebra fixation,
pedicle screws were inserted into the vertebra one level
above and below the fractured vertebra and pedicle screw
inserted at the fracture site under fluoroscopic control
at the intersection point of transverse process and facet
joint. For long-segment spanning fixation, pedicle screws
were inserted into the vertebra two levels above and two
levels below the fractured vertebra under fluoroscopic
control at the intersection point of transverse process
and facet joint. End-on view is obtained under image
intensifier to verify that the screw is within the pedicle.
After connecting the rods and screws, distraction force
was applied using distractor forceps to restore lordosis
and anterior body height. Decompression was done in
all cases with neurological deficit; wound closure was
done in layers.

For functional assessment, modified Macnab’s criteria
and Oswestry Disability Index used in all patients
preoperatively, immediate post-operative, 3™ month,
6™ month, and 12 months follow-up.

RESULTS

A total of 25 patients were selected for the study. In our
study, almost 88% of the cases (22 patients) were male and
only 3 patients (12%) were female. We evaluated all patients
with modified Macnab’s criteria. Our results showed good
to excellent in long segment, 72.7% of the patients were
good (eight cases), and in short segment, 70% of the cases
were good (seven cases). In long segment, 27.7% of the
patients were fair (three cases), and in short segment, 30%
of the cases were fair (three cases). In our study, the mean
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Figure 2: Clinical photo on follow up

Figure 3: Preoperative xray

of Oswestry Disability Index in long segment is 32.31 and
mean in short segment is 31.99. In our study, calcaneal
fractures were most commonly seen. In our series, patients
underwent either posterior short-segment fixation with
inclusion of fractured vertebra or long-segment spanning
fixation with two levels above and below the fracture.
Ligamentotaxis was done in all fractures and dislocations
utilizing the partially intact posterior ligamentous complex.
In our study, we have not encountered loss of kyphotic
correction in any of the cases. Radiologically, mean

Figure 6: Post operative xray

kyphotic angle in long-segment group preoperatively was
26.8° which was reduced to 5.84° postoperatively, and
mean kyphotic angle in short-segment group preoperatively
was 21.4° which was reduced to 4.75°. However, there
was loss of kyphotic correction in long-segment group
during follow-up. In our study, operative time and amount
of blood loss are increased in long-segment fixation well
comparable to the above study.
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Figure 7: Clinical photo on follow up
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Figure 8: Oswestry disability index

DISCUSSION

The dorsolumbar injuries of the spine are the most
common in whole of spinal trauma. The anatomy of the
dorsolumbar spine makes it highly vulnerable to high-
energy trauma associated with motor vehicle accidents and
falls. Main objectives of initial evaluation and diagnosis
include injury characterization. The goal of treatment is
to obtain pain-free stable spine and maximum restoration
of function. Thoracolumbar junction is the most common
site of the spinal injuries with 52% occurring between T11
and L1 (Burgos ez al, 1988; Kraus ¢# al., 1975).%

Spinal injuries are more common in younger individuals.
They are most commonly caused by fall from height
and motor vehicle accidents (Carpenter, 1991). Spinal
injuries was also common in sports activities in adolescents
(Hubbatd 1974).I" Four-fold increased risk is seen in males
than females in many of the studies. Depending on the type
of spinal injury, associated spinal and non-spinal injuries
occur in up to 50% of patients (Cotler ez al, 1986).I"
Transpedicular screws and rod system are currently the
standard in fixation of thoracolumbar spine. Long-segment

spanning fixation with two levels above and below the
fracture is a method which provides good stability, but
motion between adjacent segments cannot be preserved.
Posterior surgery with a short-segment stabilization allows
carly mobilization. Posterior surgery corrects deformity
but post-operative vertebral collapse common, which
leads to post-surgical kyphosis. To prevent this, inclusion
of fractured vertebra in short-segment fixation is done.

Posterior transpedicular screw fixation initially was reported
by Boucher, in 1959.1"* Since then, modern instrumentation
systems have been developed. These systems control
segmental motions in three dimensions, preserve motion
segments, avoid long fusions, and provide a more stable
construct. Short-segment posterior fixation is the most
common and simple treatment, offering the advantage
of incorporating fewer motion segments in the fusion.
A review of literature showed that short-segment posterior
fixation alone led up to 54% incidence of implant failure
and rekyphosis in the long-term follow-up, and 50% of
the patients with implant failure had moderate-to-severe
pain. To prevent this, several techniques have been
developed such as short segment with inclusion of fracture
vertebra, long-segment spanning posterior fixation, and
bone grafting. Altay ez all" reported that the use of four
pairs of screws (two above and two below) to lengthen
the lever arm of the construct would probably not only
enhance the stability but also allow effective reduction of
kyphotic deformity. Tezeren and Kuru," in their study
comparing short-segment versus long-segment fixation in
thoracolumbar burst fractures, demonstrated that long-
segment instrumentation is an effective way to manage
thoracolumbar burst fractures. However, long-segment
instrumentation prolonged the operative time and increased
the amount of blood loss significantly. Catl ez a/!" also
reported that segmental transpedicular fixation two levels
above the kyphosis should be used at the thoracolumbar
junction where compressive forces act more anteriorly.
Therefore, they preferred to put the pedicle screw two
levels above the fracture site to prevent progressive
kyphosis as well as hardware failure. On the other hand,
preferring one level fixation distal to fracture site was to
preserve the motion segment as much as possible in the
lumbar level.

Butt ez al. reported success of short-segment pedicle screw
fixation in thoracolumbar burst fractures; however, 40%
hardware failure rate that they reported is worrisome. Gurr
and McAfee (1988)!'! found that two levels above and
below the injured level in an unstable calf spine model
provided more stiffness than the intact spine. In the present
study, long posterior fixation significantly improved stability
compared to intact and injured conditions in all loading
modes. Katonis ¢z al. (1999)!'" found that one level above
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and one level below the fracture in the lumbar area formed
a rigid construct with no correction loss. In this study, we
compared patients treated with posterior approach using
short-segment pedicle screw with index vertebra fixation
with those treated with long-segment spanning fixation
to study the effectiveness of fixation in preventing post-
operative development of kyphosis and hardware failure
and also for evaluation of functional outcome. To the best
of our knowledge, this is one of the study comparing short
segment with index vertebra fixation and long-segment
spanning fixation for the treatment of thoracolumbar
fractures and dislocations. The most important purpose
of the surgical management of thoracolumbar fractures
is to minimize the change in the patients’ lives. Pain relief
and radiological correction are major outcome criteria
for surgical treatment of thoracolumbar burst fractures
from the patients’ perspective. Modified Macnab’s scale
and Oswestry Disability Index were used to assess the
improvement of back pain in posterior short-segment
fixation and long-segment fixation treated patients during
the follow-up periods which ranged from 6 months to
1 year. Long-term pain relief significantly improved in
both treatment groups in all studies. Among the included
studies, the results showed that there was no significant
difference in pain reduction between the two groups. Our
study suggests that there was no significant difference
in kyphosis between short-segment fixation and long-
segment fixation groups at last follow-up, no progression
of kyphosis occurs in both groups. Implant breakage was
found in one case with long-segment fixation, but patient
is able to do his activities and his functional outcome was
good. Superficial infection was observed in one case in long
segment, but it settled well with 1.v antibiotics and regular
dressing. In long-segment fixation, the duration of surgery
is prolonged and the amount of blood loss is also more
when compared to short-segment fixation. No significant
difference in functional outcome in short-segment group
with index vertebra fixation when compared to long-
segment spanning fixation.

CONCLUSION

Advantages of surgical stabilization of the unstable
dorsolumbar fractures in terms of restoration or
preservation of neurological function, achievement of
pain-free fracture site, early mobilization, and, thereby,
fewer complications associated with prolonged bed

rest. Radiological loss of kyphosis was very less in short
segment with index vertebra fixation when compared to
long-segment spanning fixation; however, the study period
is short to draw conclusion. In long-segment spanning
fixation, even though the amount of blood loss is more,
operating time is prolonged, and complications rate
was high; there is no significant difference in functional
outcome between short-segment pedicle screws with index
vertebra fixation when compared to long-segment spanning
fixation. However, considering the operating time, blood
loss, and neurological recovery, short segment with index
vertebra fixation is a better alternative to long-segment
spanning fixation in treating thoracolumbar fractures and
dislocations.
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