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ABSTRACT

Background: There is some controversy about which is the best approach, decompression technique and number
of fixed levels in the surgical treatment for burst thoracolumbar fractures. Without a neurological injury, correcting
thoracolumbar kyphosis and preventing mechanical failure should be the main concerns. The two-segment short fusion
with screws at fractured vertebra by posterior approach was performed in 64 patients. Although a significant increase of

postoperative kyphosis was observed, there were not clinical consequences, nor was there reintervention for mechanical
failure.

Methods: Patients with unstable T11–L2 burst fractures and a two-level fusion including screws at the injured

vertebra between 2000 and 2015 were included in the study. Demographic, clinical, and radiological variables were
analyzed. Thoracolumbar, segmental, and vertebral kyphosis and anterior and posterior vertebral height were measured
preoperatively, postoperatively, at one-year, and at the end of follow-up in the radiological study. The statistical

analysis consisted of a descriptive analysis, and we used the t test to compare the preoperative, postoperative, one-year,
and end-of-follow-up radiographs to observe a thoracolumbar T10–L2 kyphosis increase. Significance level was
established at P , .05.

Results: Fifty-four patients were included. A statistically significant increase of vertebral, segmental, and
thoracolumbar kyphosis (P , .05) was observed during follow-up, without clinical consequences.

Conclusions: Two-segment fusion is an effective technique and allows initial deformity kyphotic correction after
thoracolumbar burst fracture. The thoracolumbar kyphosis increased during the follow-up, without pain, disability, or

mechanical failure.
Level of Evidence: 2a
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INTRODUCTION

Thoracolumbar vertebral fractures represent a
challenging treatment, with initial instability and
secondary deformity, neurological injury, or both
being the main concern. The majority of the injuries
are found in the thoracolumbar area (T10–L2) due
to the anatomical characteristics of the region,
which is a transition zone from rigid thoracic
kyphosis to mobile lumbar lordosis.1

The deforming forces caused by flexion, com-
pression, distraction, and rotation create lesions
that can be identified in imaging studies. The
morphological pattern of the lesion is viewed in
the radiological study and is more detailed in

computed tomography (CT).2 Injuries in the poste-

rior ligament complex, disc changes, and spinal cord

injuries, which have an impact on stability and

neurological function, can be evaluated more

precisely through magnetic resonance (MR) imag-

ing.3

Classification systems have been based on the

mechanism and the morphological patterns of the

injury through radiological study and CT2,4,5 and

more recently on the status of the ligament complex

by MR,6–8 which allow us to establish injury

severity. However, there is a great variability in

treatment options, as there are few studies that

establish treatment guidelines or recommendations.9
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If a neurological lesion is present, direct decom-
pression of neural elements by the anterior ap-
proach, indirect decompression by ligamentotaxis,
direct decompression via transpedicular by the
posterior approach or by the combined approach
should be performed, with no significant differences
regarding to the approach and type of decompres-
sion.10 When there is no neurological impairment,
surgical treatment has been proposed in order to
relieve pain and disability, prevent post-traumatic
kyphosis and secondary deformity through correct-
ing the vertebral height.11 However, previous studies
have shown differences in the correction and
maintenance of kyphosis based on injury character-
istics and individual or institutional preferences.12

The pedicle screw offers a rigid fixation and has
become the gold standard device that allows
stabilization and reduction techniques.13,14 Short-
segment constructs provide more advantages of
preserving motion segments compared with long-
segment fixation.15 However, there have been
failures described with the short two-segment fusion
of the upper and lower segment to the fractured
vertebra.16 Posterior fixation including screws at the
fractured vertebra has significant biomechanical
advantages over conventional short-segment fixa-
tion and could prevent mechanic failure in burst
fractures.17,18

The aim of this study is to evaluate the
advantages of short fusion including screws at the
fracture level in type A burst fractures, as few
studies have evaluated the results of two-segment
short fusion of the fractured vertebra and its long-
term evolution.

MATERIALS AND METHODS

Study Design and Participants

We performed a longitudinal observational ret-
rospective study of patients with a vertebral burst
fracture between 2000 and 2015 in the spinal surgery
unit at our hospital. Patients with unstable types
A2, A3, and A4 vertebral burst fractures located in
the thoracolumbar region (T11–L2) and using short
fusion with screws placed on the fractured vertebra
were included in the study. Patients with patholog-
ical fractures, lesions in lumbar and thoracic
locations, incorrect radiological study, or loss of
follow-up by address change or death, were
excluded from the study. The mean follow-up
period was at least two-years.

Patients were operated on under general anesthe-
sia and positioned in prone decubitus with the lower
limbs extended in order to recover lordosis and
achieve an indirect initial reduction. We took a
midline posterior approach with subperiosteal
dissection of the paravertebral musculature at the
injured level and upper and lower segments,
preserving the posterior ligamentous complex su-
praspinous and interspinous ligament, facet capsule
and inferior facet of the superior vertebra. Pedicle
preparation was performed using a straight awl and
ball tip feelers. A 2-mm K-wire was placed
bilaterally into pedicles in the upper, lower, and,
when possible, fractured vertebra, and a 5-mm
cannulated drill was used. Adequate placement was
confirmed by C-arm fluoroscopy. The vertebrae
above and below the fractured one were instru-
mented with side-connecting screws (SCS) (Colo-
rado 2, Medtronic Sofamor/Danek, Memphis,
Tennessee) or top-loading screws (TLS) (Legacy
Medtronic and Expedium, De Puy Synthes, Rayn-
ham, Massachusetts) being parallel to the end plate.
The fractured vertebra was instrumented with
screws on both pedicles on the center of the
vertebral body (A2 and A4 burst type) or toward
the intact caudal vertebral body (A3 burst type),
thereby checking its adequate position under image
intensifier in anteroposterior (AP) and lateral (L)
views. The rod was placed straight into the T10–T12
injuries and slightly bent in lordosis in the L1–L2
levels. Depending on the screw used, level of injury
and grade of correction desired, final correction was
achieved through combined lordosis and distraction
maneuvers that contributed to improved lordosis
and vertebral body height (Figures 1 and 2). Finally,
2-segment posterolateral arthrodesis using autolo-
gous cortico-cancellous bone obtained from the
surgical field and posterosuperior iliac spine was
performed in every case.

Data Management and Follow-Up

The minimum follow-up period was at least two-
years with radiological and clinical evaluation to
check pain and neurological and functional status
(returned to work).

The information was collected through the
patient’s history and surgical register, both in
paper and digitalized. Later, it was included in a
database for analysis and the data were treated
confidentially.
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Study Variables

The following variables were studied: (1) Demo-

graphics: age, gender, injury mechanism (casual,

work related, traffic, autolysis, sportive). (2) Clinical

data: neurological lesion or intact, location of the

fractured vertebra, and associated lesions. (3)

Intraoperative data: time elapsed until the interven-

tion was classified as urgent (,24 hours), early (24–

72 hours), or late (.72 hours); duration; and type of

instrumentation, which can be SCS or TLS and

surgical complications. (4) Follow-up period. (5)

Imaging studies: (a) radiology: location (T11, T12,

L1, L2) and AO classification; (b) CT study:

classification according to McCormack’s load-shar-

ing classification11 based on regional kyphosis,

degree of communication, and fragment dispersion

(score ,6 vs �7); and (c) MR study (posterior

elements lesion and medullary compression).

To evaluate the degree of correction of the initial

deformity and follow-up in the long term, the

following measures were implemented in the radio-

logical study,12 preoperatively, one month postop-

erative, and at the end of the follow-up period:

1. Postoperative vertebral kyphosis (VK) evalu-

ated through a tangential line to the superior

and inferior end plate of the fractured

vertebra.

2. Regional kyphosis (RK) evaluated through a

tangential line in the superior edge of the

superior vertebra and a tangential line at the

inferior edge of the inferior vertebra to the

fractured one.

Figure 1. (A) Measurement technique of vertebral, regional and thoracolumbar kyphosis on x-ray. VK (198): angle based on a tangential line to the superior and

inferior end plate of fractured vertebra. RK (78): angle based on a tangential line at the superior edge of the superior vertebra and a tangential line at the inferior edge of

the inferior vertebra. TLK (128): angle based on a tangential line at the superior edge of T10 and a tangential line at the inferior edge of L2. (B, C) Axial and sagittal CT

images that suggest a type A2 burst fracture according to AO classification. We can also perform the measurement technique on sagittal CT images. (D) Indirect initial

reduction with patient positioned in prone decubitus. (VK 88, RK 48). (E) Fractured vertebra instrumented with cannulated screws on both pedicles toward the lower

vertebral plate. (F, G) The placement of the slightly molded bars in lordosis and its union to the screw allowed for an adequate correction with indirect reduction of its

deformity (VK 48, RK 18). (H) X-ray image at the end of follow-up (8 years after surgery). A long-term progression of VK, RK, and TLK is observed (TLK 228, RK 168,

and VK 138). VK indicates vertebral kyphosis; RK, regional kyphosis; TLK, thoracolumbar kyphosis; CT, computed tomography.
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3. Thoracolumbar kyphosis (TLK) evaluated

according to Cobb’s method using a tangen-

tial line traced on the superior edge of the

T10 vertebra and a tangential line in the

inferior edge of L2.

4. Anterior body height (ABH) of the fractured

vertebra, expressed as a percentage and

obtained through the formula ABH ¼ A/

([superior vertebra ABH þ inferior vertebra
ABH]/2) 3 100.

5. Posterior body height (PBH) of the fractured
vertebra expressed as a percentage and

obtained using the formula PBH ¼ B/([supe-

rior vertebra PBHþ inferior vertebra PBH]/2)

3 100.

The measures were registered in the radiological

study by an independent observer by using the

linear and angular measuring tools of the image

visor available in our hospital (Raim-Java).

Statistical Analysis

We performed a descriptive study of the quanti-

tative variables as the median and interquartile

Figure 2. (A) Sagittal CT view of 25-year-old man with an L1 A3 burst fracture and preoperative T12–L2 kyphosis of 238. (B) Axial CT views, where we can see a

significant posterior fragment compressing the spinal cord that is neurologically intact. (C) Sagittal intraoperative view following polyaxial screw instrumentation with a

TLK of 68. (D–F) Sagittal view at 1 month (108), 3 months postoperative (118), and 5-year follow-up (128) with a slight increase of TLK kyphosis. (G, H) Sagittal and axial

CT images. The pedicle screws were well placed at upper and lower levels, and canal clearance was observed at the L1 level. CT indicates computed tomography;

TLK, thoracolumbar kyphosis.
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range when they did not meet the normality

condition and as a mean and SD if the variable
was normal. The qualitative variables are exposed

through absolute and relative frequencies.

Comparisons between quantitative variables (2

groups to compare) were carried out using the
Student’s t test given its normal distribution, both

its version for paired samples and that for indepen-
dent samples for the group comparisons. To

compare three or more groups, ANOVA was
implemented, enforcing the Bonferroni correction.

All contrasts used were two-tailed considering a P
value of 5% or lower to be statistically significant.

The data was analyzed through the statistical
program SPSS version 23.

RESULTS

Demographic Data: Patients Characteristics,
Intervention, and Radiological Measures

A total of 64 patients with burst thoracolumbar

fractures (T11–L2) fulfilled the inclusion criteria,
and 10 patients were excluded from the study: five

patients after the surgery returned to their origin
cities/countries, two could not be found with the

available data, and three of them passed away.

From a total of 54 patients, 35 (64.8%) were

male, and 19 (35.2%) were female, with a mean age
of 44.07 years (SD 16.15). The most frequent

production mechanism was a casual fall (46.3%),
followed by traffic accidents (25.9%) and work-
related accidents (18.5%). Two patients with

thoracolumbar fractures related to sports were also
included and three after an autolysis attempt.

Among all patients, 49 did not have neurological
lesions (90.7%), and only 5 (9.3%) presented a

lesion degree after the accident. Other lesions were
not associated in 37 patients (68.5%), and the

remaining 17 (31.5%) presented as follows: 12
(70.6%) suffered another skeletal lesion, such as

rib fractures or long bone fractures; 4 (23.5%) had
more than 1 vertebral lesion; and only 1 had a

visceral lesion.

In terms of the time elapsed until the interven-

tion, an urgent surgery was performed in seven
patients (13%), early in 17 patients (31.5%), and

late in 30 patients (55.6%). The mean length of the
procedure was 191.85 minutes.

The instrumentation used in the fractured verte-
bra and in the upper and lower vertebra consisted of

SCS in 38 patients (70.4%) or TLS in the remaining
16 (29.6%).

No surgical complications were observed in 45
patients. In nine patients (16.7%), there was some
surgical complications: one infection of surgical
wounds and three needed blood transfusion due to
postsurgical severe anemia. In the 5 patients with
neurological preoperative neurological lesion, the
same degree of lesion was maintained in the
immediate postoperative period. The mean of
follow-up period was 8.03 years (SD 3.75).

In the radiological study, the fractured vertebra
that was observed most frequently was L1 in 32
patients (59.3%) and T12–L2 fusion, followed by L2
in 12 patients (22.2%) and L1–L3 and T12 in 10
patients (18.5%) with T11–L1. From the 54 studied
patients, 45 (83.3%) had a preoperative radiogra-
phy. In 52 patients (96.3%), the study was extended
with the performance of a thoracoabdominal CT.
Through the CT study, the type of fracture was able
to be stratified according to the AO classification:
the most frequent fracture type was A3 with 55.6%
(30 patients), followed by A4 with 29.6% (16
patients), A2 with 13.0% (7 patients), and A1 with
only 1 case collected. According to McCormack’s
load-sharing classification, 43 patients (79.6%)
obtained a punctuation �6 points, and 11 patients
(20.4%) had �7 points (Table 1).

Descriptive Analysis of Radiological Variables

The RK, VK, and TLK as well as the ABH and
PBH measurement results of each patient were
collected in the preoperative, postoperative, one-
year and end-of-follow-up periods are shown in
Table 2. Graphic representations are given in Figure
3.

Comparative Analysis

Through the Student’s t test for paired samples,
we compared each kyphosis in every moment of the
follow-up period in the preoperative and postoper-
ative periods without analyzing subgroups.

First, we looked at the differences between
kyphosis (TLK, RK, and VK) in the preoperative
and postoperative, one-year, and end-of-follow-up
periods. Postoperative kyphosis was also compared
after one year and at the end of the tracking period
(Table 2). In the same manner, we made compar-
isons between ABH loss and PBH loss in each of the
periods (Table 2). Every comparison of the differ-
ences was significant (P , .05), except for the
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comparison of thoracolumbar kyphosis between the

preoperative and end-of-follow-up periods (P .

.05).

Second, a comparative study took place accord-

ing to McCormack’s load-sharing classification in

which significant differences were not observed in

correction loss of postoperative kyphosis in thora-

columbar, vertebral, and regional angles between

both groups (�6 vs �7) (Table 3 and Figure 4).

Significant differences were observed (P , .05) in

the increase in posterior height in the fractured

vertebra between the preoperative and postopera-

tive periods, but there were no differences during the

follow-up.

Third, using the same Student’s t test for

independent samples, significant differences were

observed according to the type of screw, as were

differences of regional kyphosis between the post-

operative and preoperative periods but not in the

follow-up (Table 4 and Figure 5). No significant
differences were observed according to the type of
screw in the other comparisons.

Finally, ANOVA was used to compare the 3
types of lesion (burst fractures) according to the AO
classification in each of the different measures
(Table 5 and Figure 6). In the separate analysis of
each type of fracture according to the AO, we only
observed significant differences in PBH loss between
the postoperative and preoperative periods. To find
out which of the groups had differences between
them, ANOVA was used for multiple comparisons
and applying the Bonferroni correction, we ob-
served significant differences in PBH loss in the
measurements taken in the preoperative and post-
operative periods from patients with type A4
fractures compared to patients with type A2
fractures.

DISCUSSION

The frequent location of vertebral fractures in the
thoracolumbar area T10–L2 has been related to
anatomic characteristics: the transition from a rigid
thoracic to a mobile lumbar region, the change in
the orientation of the facet joints (coronal facet
joints of thoracic column and sagittal facet joints of
lumbar column) and the change of loading bearing,
from anterior loading in thoracolumbar area to the
posterior loading in lumbar region.1

The choice between conservative and surgical
treatment for burst fractures remains controversial.
For Wood et al19, surgical treatment for patients
with stable vertebral thoracolumbar fractures with
neurologically intactness does not result in any
substantial benefit compared to conservative treat-
ment with a brace. However, in patients with an
initial preoperative kyphosis .308 and a vertebral
body loss .50%, surgical treatment has been
considered the best option to recover vertebral body
height and associated kyphosis and to prevent
secondary posttraumatic kyphosis, which can occa-
sionally be severe and cause pain, disability or

Table 1. Demographic data: fractured vertebra frequency, AO classification,

and load-sharing classification (LSC).

Parameter Value

Gender, n (%)
Male 35 (64.8)
Female 19 (35.2)

Age, mean (SD) 44.07 (16.1)
Level, n (%)
T11 0 (0)
T12 10 (18.5)
L1 32 (59.3)
L2 12 (22.2)

AO type, n (%)
A1 1 (1.9)
A2 7 (13.0)
A3 30 (55.6)
A4 16 (29.6)

LSC
,6 43 (79.6)
�7 11 (20.4)

Neurological lesion, n (%)
No 49 (90.7)
Yes 5 (9.3)

Associated lesions, n (%)
Yes 37 (68.5)
No 17 (31.5)

Screws, n (%)
Side-connecting screws 38 (70.4)
Top-loading screws 16 (29.6)

Table 2. Regional, vertebral, and thoracolumbar kyphosis and anterior body height and posterior body height loss evolution during the follow-up period.

Preoperative,

Mean (SD)

Postoperative,

Mean (SD)

After 1 y,

Mean (SD)

Final Tracking,

Mean (SD) P Value

Thoracolumbar kyphosis T10–L2, 8 17.26 (6.64) 8.91 (4.75) 12.17 (5.56) 15.11 (7.98) ,.05 (except TLK pre vs TLK follow-up)
Regional kyphosis, 8 14.98 (7.14) 7.50 (4.45) 9.83 (5.25) 12.11 (6.81) ,.05
Vertebral kyphosis, 8 18.85 (7.03) 7.57 (4.10) 9.44 (4.30) 11.80 (5.46) ,.05
Loss in ABH, mm 41.69 (13,24) 15.47 (9.81) 20.05 (11.32) 22.29 (10.38) ,.05
Loss in PBH, mm 20.45 (9.09) 8.35 (5.21) 10.98 (6.53) 12.31 (6.50) ,.05

Abbreviations: ABH, anterior body height; PBH, posterior body height, TLK, thoracolumbar kyphosis.
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neurological impairment, which could potentially

result in surgical treatment.11.

Achieving realignment and stability of the spine

should be an objective when considering surgical

treatment for unstable burst fractures. The anterior,

posterior, or combined approach and using anterior

direct or posterior transpedicular decompression

have been considered.20 To preserve fusion levels

and avoid complications in the proximal union

related to long fixations, short fusion segments,

including the immediate superior and inferior

vertebra to the fractured one, have been proposed,

although previous studies report mechanical failure

due to them being insufficient biomechanically.16,21

Short-fusion with screws in the superior or inferior

level combined with augmentation techniques at the

injured vertebra with graft, tricalcium phosphate22

Figure 3. Evolution of the different measurements of preoperative kyphosis until the end of treatment (mean treatment 8 years).

Table 3. Kyphosis evolution according to load-sharing classification (LSC) score.

LSC, points

TLK (T10–L2), Mean (SD) SK (UV–LV), Mean (SD) VK, Mean (SD)

P ValueaPreoperative Postoperative 1 y Preoperative Postoperative 1 y Preoperative Postoperative 1 y

,6 16.56 (6.46) 8.58 (4.28) 11.65 (5.02) 14.00 (6.47) 7.09 (4.31) 9.35 (4.92) 18.23 (7.26) 7.32 (4.36) 9.30 (4.27) ..05*
�7 20.00 (6.91) 10.18 (6.35) 14.18 (7.25) 18.82 (8.58) 9.09 (4.84) 11.72 (6.27) 21.27 (5.69) 8.55 (2.84) 10.00 (4.58)

Abbreviations: LV, lower vertebra; SK, segmental kyphosis; TLK, thoracolumbar kyphosis; UV, upper vertebra; VK, vertebral kyphosis.
*Statistically significant differences between both groups of postoperative and preoperative kyphosis after one year were not observed.

Table 4. Kyphosis evolution according to instrumentation type.

Screws

TLK (T10–L2), Mean (SD) SK (UV–LV), Mean (SD) VK, Mean (SD)

Preoperative Postoperative 1 y Preoperative Postoperative 1 y Preoperative Postoperative 1 y)

SCS 16.37 (6.52) 8.18 (5.19) 10.87 (5.84) 11.75* (4.93) 6.50* (4.16) 8.06 (5.25) 17.44 (7.24) 6.50 (2.87) 8.94 (4.26)
TLS 17.63 (6.74) 9.21 (4.59) 12.71 (5.43) 16.34* (7.53) 7.92* (4.55) 10.57 (5.13) 19.45 (6.94) 8.03 (4.48) 9.66 (4.35)

Abbreviations: LV, lower vertebra; SCS, side-connecting screw; SK, segmental kyphosis; TLK, thoracolumbar kyphosis; TLS, top-loading screw; UV, upper vertebra;
VK, vertebral kyphosis.
*Statistically significant differences between regional kyphosis in the preoperative and postoperative comparing both groups (P , .05).

Table 5. Kyphosis evolution according to the type of burst fracture.

AO Burst-Type

TLK (T10–L2), Mean (SD)
a

SK (UV–LV), Mean (SD)
a

VK, Mean (SD)

Preoperative Postoperative 1 y Preoperative Postoperative 1 y Preoperative Postoperative 1 y

A2 14.57 (4.23) 7.14 (4.70) 9.71 (5.98) 11.71 (4.95) 5.71 (4.82) 7.00 (6.00) 14.43 (4.03) 6.00 (3.21) 7.57 (4.35)
A3 17.50 (6.97) 9.60 (4.65) 12.50 (5.08) 14.46 (7.30) 7.83 (4.51) 9.60 (4.98) 18.57 (7.02) 7.30 (4.82) 9.47 (4.93)
A4 18.00 (7.10) 8.19 (5.03) 12.50 (6.46) 17.50 (7.42) 7.56 (3.89) 11.37 (5.32) 21.63 (7.33) 8.63 (2.60) 10.00 (2.80)

Abbreviations: LV, lower vertebra; SK, segmental kyphosis; TLK, thoracolumbar kyphosis; UV, upper vertebra; VK, vertebral kyphosis.
aStatistically differences were not found in regional kyphosis evolution according type of fracture in the preoperative and postoperative comparing both groups (P . .05).
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or polymethylmethacrylate23 have been described to

prevent mechanical failure.

Short-fusion with screws placed on the fractured

vertebra (six-screw construct) has been proposed to

provide more mechanical stability and to prevent

mechanical failure, such as breakage of implants

and loss of correction. Mahar et al17 found in a

cadaveric model that resistance remains unchanged

only in flexion-extension and lateral bending;

however, resistance to axial torsion doubles in the

construct with screws on the fractured vertebra

compared to the intact vertebra. Norton et al18 refer

to a 31% increase in rigidity of the construct with

the addition of two screws in L1 (6 screws) and an

increase in the tension of the rod with the 6-screw

construct in L1 and L2 compared to four-screw

constructs. However, McDonnell et al23, in another

cadaveric study, does not show an increase in

rigidity in short fixation screws in the fractured

vertebra.

In previous studies, the validity of the study is

described, analyzing in radiological studies the

thoracolumbar regional and vertebral kyphosis

angle as well as the loss of anterior and posterior

height of the fractured vertebra with different

follow-up periods. Also, the initial severity of the

lesion evaluated through McCormack’s load-shar-

ing classification,24 type of burst fracture, type of

pedicular instrumentation (monoaxial vs polyaxial

screws), and follow-up period could influence the

results.

Post-traumatic kyphosis got better in the imme-

diate postoperative period, and a loss of kyphosis

correction during the follow-up period was ob-

served. Pellisé et al25 referred to a loss of regional

and thoracolumbar kyphosis at six months of 2.908

and 2.788, respectively, and Gelb et al26, in ten

Figure 4. Representation of thoracolumbar, regional, and vertebral kyphosis evolution during the first tracking year according to LSC �6 to �7. LSC indicates load-

sharing classification.

Figure 5. Regional, vertebral, and thoracolumbar kyphosis evolution depending on the type of instrumentation used (side-connecting screws or top-loading screws)

during the first year of tracking time.
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patients with type A fractures, observed a mean loss
of correction of 6.38 after 12 months. Guven et al27,
with a follow-up period of 50 months, found that
short fusion screws on the fractured vertebra
achieve a better correction and a lower correction
loss of kyphosis compared to short fixation without
screws and allow saving levels compared to long
fusions. The results of our study show a significant
postoperative correction of thoracolumbar, verte-
bral, and regional kyphosis, with a slight initial loss
in the first 12 months. In other studies, this loss is
maintained constant during a maximum period of
two years; in our study, with an eight-year follow-up
period, this loss in correction of kyphosis increases
slowly, with a type I post-traumatic focal sagittal
deformity being well tolerated.

Patients with a load-sharing classification punc-
tuation �7 are exposed to a higher risk of loss in
postoperative correction and during follow-up,28

even though in our study this fact has not shown
significant differences. As to the type of instrumen-
tation, other authors refer to a higher correction
degree with SCS to help through indirect reduction.
Regarding this point, we have not found significant
differences in correction loss according to screw
type ever since the intraoperative position itself
maximizes lordosis so that the instrumentation type
would maintain the achieved reduction.

Finally, fracture type could also be a factor
affecting correction loss. The study by Farrokhi et
al28 analyzed the technique’s results without taking
into account that the fracture type could create a
potential confusion factor.28 In our study, only type
A burst fractures have been evaluated, even though

we have not found significant differences in correc-
tion loss according to the fracture subtype.

This study has the limitations of a retrospective
study and the absence of MRI in every single case,
which has prevented evaluating the lesion of the
posterior ligamentous complex. The advantages of
our study were that every patient was intervened by
the same surgeons through the same surgical
technique. Also, type A burst fractures are evaluat-
ed in a homogeneous manner versus the heteroge-
neity of other studies that compare different types of
lesions, in addition to a long follow-up that has
allowed monitoring changes in the long term.

The short fixation technique with screws on the
fractured vertebra allows the reduction and main-
taining of kyphosis in the immediate postoperative
period. If a progressive loss during follow-up is
observed, it is well tolerated by the patient without
clinical repercussion or need for revisions.
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20. Sasani M, Özer AF. Single-stage posterior corpectomy

and expandable cage placement for treatment of thoracic or

lumbar burst fractures. Spine (Phila Pa 1976). 2009;34(1):E33–

E40.

21. Tezeren G, Kuru I. Posterior fixation of thoracolumbar

burst fracture short-segment pedicle fixation versus long-

segment instrumentat ion. J Spinal Disord Tech .

2005;18(6):485–488.

22. Marco RA, Meyer BC, Kushwaha VP. Thoracolumbar

burst fractures treated with posterior decompression and

pedicle screw instrumentation supplemented with balloon-

assisted vertebroplasty and calcium phosphate reconstruction.

J Bone Jt Surg Am. 2010;92(1):67–76.

23. McDonnell M, Shah KN, Paller DJ, et al. Biomechanical

analysis of pedicle screw fixation for thoracolumbar burst

fractures. Orthopedics. 2016;39(3):e514–e518.

24. McCormack T, Karaikovic E, Gaines RW. The load

sharing classification of spine fractures. Spine (Phila Pa 1976).

1994;19(15):1741–1744.

25. Pellise F, Barastegui D, Hernandez-Fernandez A, et al.

Viability and long-term survival of short-segment posterior

fixation in thoracolumbar burst fractures. Spine (Phila Pa

1976). 2015;15(8):1796–1803.

26. Gelb D, Ludwig S, Karp JE, et al. Successful treatment

of thoracolumbar fractures with short-segment pedicle instru-

mentation. Clin Spine Surg. 2010;23(5):293–301.

27. Guven O, Kocaoglu B, Bezer M, et al. The use of screw

at the fracture level in the treatment of thoracolumbar burst

fractures. J Spinal Disord Tech. 2009;22(6):417–421.

28. Farrokhi MR, Razmkon A, Maghami Z, et al. Inclusion

of the fracture level in short segment fixation of thoracolumbar

fractures. Eur Spine J. 2010;19(10):1651–6.

Disclosures and COI: The authors declare no
conflict of interest.

Corresponding Author: Francisco José Mar-
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