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Abstract

Background: In surgical treatment of thoracolumbar burst fractures, most authors try to lower the number of vertebrae involved
during the surgery.
Objectives: The aim of this study was to evaluate the outcome of a medium-segment posterior spinal fixation in these patients.
Patients and Methods: We retrospectively reviewed 27 patients (18 male, 9 female) with mean age of 39.4 ± 15.0 years old in a
before-and-after study. The mean follow-up period was 38.4 ± 15.6 months. We involved 2 intact above vertebrae and one intact
below vertebra, inserting a pedicular screw at the fractured level and supplemented the construct with contralateral infralaminar
hook. Clinical and radiologic characteristics were assessed with American spinal injury association (ASIA) scale, oswestry disability
index (ODI), visual analogue scale (VAS), and plain radiography. Data analysis was carried out by SPSS version 11.5 software.
Results: Mean post traumatic kyphosis was + 15.7° ± 3.3° that was changed to - 8.5° ± 4.3° and +1° ± 4.4° at immediate and last visit
after surgery, respectively. Mean loss of correction (LOC) was 9.5°± 1.9° (P < 0.001). At the most recent follow-up visit, mean ODI and
VAS were 15.0 ± 14.4 and 2.4 ± 2.5, respectively and 24 cases (88.9%) declared excellent or good clinical results. At the last follow-up
visit, LOC had no significant correlation neither with VAS nor ODI.
Conclusions: In surgical treatment of thoracolumbar burst fractures, a medium-segment posterior spinal fixation, although can-
not maintain the radiologic reduction of the fractured vertebrae efficiently, is not only associated with acceptable clinical outcome
but also spare one lower intact lumbar segment and therefore recommended.
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1. Background

Thoracolumbar area is the most common location for
spinal fracture and its optimal management comprises
one of the most controversial areas in spine surgery [1-3].
Although some authors believe that in more stable thora-
columbar burst fractures associated with normal neuro-
logic examination, nonoperative treatment provided the
same long-term advantages as surgery, in the patients with
more severe injuries and neurologic deficit, early fusion
and instrumentation can promote earlier mobilization
and neurologic rehabilitation [4-7]. In spinal surgery of
lumbar area, literature reveals that spondylodesis of the
freely moving lumbar vertebrae is strongly correlated with
functional disability in activities of daily living [8]. There-
fore, in surgical treatment of thoracolumbar burst frac-
tures, most authors try to lower the number of lumbar ver-
tebrae involved during the surgery. In order to do this, sev-
eral proposals have been tried including anterior fusion

and instrumentation, or short posterior instrumentation
with or without anterior reconstruction and fusion [9-12].
Each of these surgical options has its own cons and pores.
In this study, we tried to spare one inferior lumbar vertebra
by inserting one pedicular screw at the level of injury and
supplementing it by a contralateral infralaminar hook at
the inferior intact lumbar vertebra.

2. Objectives

The aim of this study is to evaluate the clinical and radi-
ologic outcome of those patients who have been treated by
this kind of posterior spinal fusion and instrumentation
for thoracolumbar burst fractures.

3. Patients and Methods

After local institutional review board approval (Code
number 920630) we arranged a before-and-after study and
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retrospectively reviewed our patients with thoracolumbar
burst fracture who had been surgically treated by unilat-
eral pedicle fixation at the level of fracture associated with
contralateral supplementary laminar hook. From Septem-
ber 2008 to October 2013, 34 cases with unstable thora-
columbar burst fracture were operated in our orthopedic
department. Our inclusion criteria were burst fractures oc-
curring from T10 to L2 with a post-traumatic kyphosis >
15°, canal compromise > 50%, vertebral height loss > 50%,
or three column vertebral failure [13-16]. Those cases with
significant neurologic deficit associated with severely dis-
placed anterior bony retropulsion were treated from an-
terior approach and these patients were excluded from
our study. We also excluded fracture age more than three
weeks, follow-up period less than two years, and signifi-
cant underlying disease like uncontrolled diabetes melli-
tus, osteoporosis, hemorrhagic diathesis, and pathologic
fractures. Ultimately, 27 patients were found eligible and
entered the study. The fractures’ morphology and the pa-
tients’ neurologic status were classified according to Den-
nis and American spinal injury association (ASIA) scale, re-
spectively. [17, 18]. Post-traumatic kyphosis was assessed
by drawing the lines parallel with superior and inferior
endplates of the intact adjacent upper and lower verte-
brae, respectively. At the last follow-up visit, disability and
pain were separately evaluated. oswestry disability index
(ODI) questionnaire version 2.1 was used to estimate the
disability, while back pain was measured on a numeri-
cal scaling line (visual analogue scale; VAS) from zero to
ten. These questionnaires were already translated and val-
idated for Iranian patients [19-21]. All the patients signed
the informed consent and were aware from pros and cons
of this surgical procedure by the surgical team. Through-
out this period, all surgical procedures were carried out by
the senior author (Farzad Omidi-Kashani) with the same
instrument system (Xia Stryker Corporation, US) and sim-
ilar fusion technique (a mixture of local bone graft and
freeze dried cortical cancellous matchstick allograft taken
from tissue regeneration corporation; TRC, Kish, Iran).

3.1. Surgical Technique

In all of the patients, primary closed reduction before
skin incision was carried out by gentle trunk hyperexten-
sion while the patient placed in prone position. Gentle
intraoperative distraction and regional lordosis restora-
tion were also performed. In this modified technique, we
instrumented two intact upper vertebrae but spared one
intact lower lumbar vertebra with inserting one pedicu-
lar screw into the fractured vertebra and adding one con-
tralateral infralaminar hook at the intact inferior adjacent
vertebra (Figure 1). We used neither laminectomy nor di-
rect fracture reduction in this study. Transverse connec-

tors were uniformly added at the level of the fractured ver-
tebra in all the cases. Postoperatively, the patients were
ambulated as soon as possible (usually one or two days
after surgery) while worn a soft thoracolumbar orthosis
for added support. The patients usually discharged from
the hospital on the day 2 or 3, after they were able to walk
and void independently. They were followed-up postop-
eratively at 4 weeks, 3, 6, 12, and 24 months with careful
clinical and radiological assessment. All significant intra-
and postoperative complications were also recorded. Com-
puted tomography was not used routinely except in the pa-
tients with suspicious pseudoarthrosis or screw malposi-
tioning. At the most recent follow-up visit, patients’ satis-
faction with surgery was assessed according to criteria de-
rived from the North American spine society low back out-
come instrument and rated as excellent, good, fair, or poor
[22].

3.2. Statistical Analysis:

Data analysis was carried out by SPSS (statistical pack-
age for social sciences) Chicago, IL, US, version 11.5. Normal
distribution of the data was confirmed by Kolmogorov-
Smirnov test. Independent T test or ANOVA (analysis of
variance) and paired T test were used to compare quantita-
tive and dependent variables, respectively. Correlation be-
tween the variables was analyzed by Pearson test. Level of
significance was set as P < 0.05.

4. Results

Seven patients were excluded from the study due to
lack of necessary criteria. Demographic data of the both
groups of patients were shown in Table 1. No signifi-
cant intra- or postoperative complication occurred in our
patients. Screw breakage, loosening or pull-out necessi-
tated revision surgery did not happen. We had no patient
with suspicious pseudoarthrosis necessitated computed
tomography scanning. Superficial wound infection oc-
curred in two patients that were treated with local wound
care and oral antibiotics. Radiologic and clinical charac-
teristics of the patients at the time of presentation, imme-
diately after surgery, and at the last follow-up visits were
also depicted in detail in Table 2. Mean follow-up period
was 38.4 ± 15.6 (ranged; 25 - 72) months. Loss of correc-
tion (LOC) throughout this follow-up period was 9.5 ± 1.9
(ranged 6 - 14) degrees. This amount of LOC was signifi-
cant statistically (P < 0.001) without any different between
male and female patients (P = 0.477). At the last follow-up
visit, LOC had no significant correlation neither with VAS
nor ODI (P = 0.254, r = 0.228 and P = 0.139, r = 0.299, respec-
tively). None of our patients had poor surgical outcome
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Figure 1. A, a 29 years old woman with L2 burst fracture, on Primary radiography; B, significant vertebral body collapse was observed due to three columns failure, significant
height restoration was achieved on immediate postoperative view; C and D, remained relatively constant throughout the follow-up period of 41 months

and 24 (88.9%) declared either excellent or good clinical re-
sults.

5. Discussion

Our study showed that posterior fusion and instru-
mentation with unilateral fracture site screw insertion and
contralateral infralaminar hook, although could not main-
tain the radiologic reduction efficiently, it was associated
with good or excellent clinical outcome. Literature de-
clares that the term of “short segment posterior fixation”
is usually applied for pedicle screw fixation from only one
level above to one level below the fractured segment. In
the study we carried out, a medium-segment posterior fix-
ation was really performed. In surgical treatment of tho-
racolumbar burst fractures, loss of correction is the main
concern of the surgeons dealing with short segment pos-
terior fixation. This loss of correction may be attributed to
implant failure (bending or breakage of the screw or rod),
underlying pathology (like osteoporosis), inappropriate
instrumentation (incorrect screw insertion, small screw

Table 1. Demographic Data of Our Treated Patients at the Time of Presentation

Characteristics Values

Number 27

Age, mean ± SD (range) 39.4 ± 15.0 (19 - 68)

Gender, male/female 18/9

Height, cm, mean ± SD (range) 169.4 ± 8.1 (150 - 184)

Weight, kg, mean ± SD (range) 73.8 ± 10.3 (51 - 110)

Fracture level

-T10 1

-T11 2

-T12 6

-L1 10

-L2 4

-T12 & L1 2

-L1 & L2 1

-T11 & T12 1
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Table 2. Radiologic and Clinical Characteristics of Our Treated Patients

Index Preoperative Immediate Postoperative Final Follow-Up

Clinical

ASIA scale

-D, No. (%) 5 (18.5) 4 (14.8) 1 (3.7)

-E, No. (%) 22 (81.5) 23 (85.2) 26 (96.3)

ODI, %, mean ± SD (range) - - 15.0 ± 14.4 (0 - 68)

VAS, mean ± SD (range) - - 2.4 ± 2.5 (0 - 6)

Radiological

PTK (Degree) +15.7 ± 3.3 (ranged; +8 to + 20) -8.5 ± 4.3 (ranged; - 16 to + 1) + 1 ± 4.4(ranged; -8 to + 10)

Patient satisfaction:

Excellent - - 13 (48.1%)

Good - - 11 (40.7%)

Fair - - 3 (11.1%)

Abbreviations: ODI, oswestry disability index; PTK: post traumatic kyphosis; VAS; visual analogue scale.

diameter or length), and deficient anterior column sup-
port (score > 6 according to McCormack load sharing clas-
sification) [23, 24]. Biomechanics’ studies have confirmed
that screw insertion at the fracture level provide greater
construct stability and more resistance to loss of correc-
tion [25, 26]. Eno et al. in a retrospective study reviewed 25
patients with thoracolumbar burst fracture who had been
treated with short same segment screw fixation without
any supplementary hook [11]. They had two patients (8%)
with revision surgery and reported a LOC of 11.51° at the 21.6
months follow-up. Mean disability score at the last follow-
up visit was 5.5% (ranged 0-16%). They concluded that with
short same segment spinal fixation, long-term kyphosis
correction was not maintained but this LOC did not cor-
related with clinical pain and disability. In comparison,
we not only involved one more spinal segment in thoracic
side of the construct but also used a supplementary in-
fralaminar hook. In our study, no patient required revision
surgery and LOC was somewhat lower (9.5± 1.9°) although
disability index was higher (15%). Similar to this study, we
also could not find a relationship between LOC and clini-
cal outcome. One of the reasons for the low rate of revi-
sion surgery or implant failure in our study is probably due
to excluding the patients with more severe injury accord-
ing to our strict criteria previously mentioned. Tezeren
and Kuru in another study on 18 patients with thoracolum-
bar burst fracture, compare short-segment pedicle fixation
with long-segment (two levels above and two levels be-
low) instrumentation [16]. They found that long-segment
group had a better outcome at last follow-up visit although
there was no difference according to Low Back outcome

Score. Short-segment group had a failure rate of 55% but
shorted operative time and decreased blood loss. Radio-
logically, long-segment spinal fixation was a more effective
treatment, but clinically, surgical outcome was compara-
ble. Similar to our study, these authors could not find an
association between clinical outcome of surgery and ra-
diological findings. In order to avoid hard failure com-
plications commonly occur in the patients treated with
short segment spinal fixation, Leduc and co-authors tried
to use supplementary laminar hooks at both intact up-
per and lower adjacent vertebrae [27]. In their retrospec-
tive study, they have reviewed 25 patients with single level
thoracolumbar burst fracture and followed them up for
at least one year. Mean LOC at recent follow-up visit was
4° that was significant for local kyphosis. Similar to our
study, instrument failure or pseudoarthrosis did not oc-
cur in any patient. Due to short nature of spinal fusion
and low rate of surgical complications, the authors recom-
mended this type of surgery for treatment of thoracolum-
bar burst fractures. Our study had some drawbacks need
to be mentioned. First, its retrospective nature inherently
carried some faults. Second, we could not compare our
results with a long-segment posterior fixation (two levels
above and two levels below screw fixation) commonly used
by most spinal surgeons. Third, we did not perform com-
puted tomography routinely in our patients to exactly de-
tect any pseudoarthrosis and relied on clinical and radio-
logical evidence. In conclusion, in surgical treatment of
thoracolumbar burst fractures, a medium-segment poste-
rior spinal fixation with unilateral same segment pedicle
fixation with contralateral infralaminar hook, although
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cannot maintain the radiologic reduction of the fractured
vertebrae efficiently, is not only associated with acceptable
clinical outcome but also spare one lower lumbar segment
and therefore recommended.
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