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The issue of surgical treatment of neu-
rologically intact fractures of the tho-
racolumbar junction (TLJ) remains a 
relevant to this day. Despite extensive 
research, the selection of the optimal 
treatment option is a subject of debate. 
The most actual treatment protocol for 
neurologically intact spinal fractures in 
the Russian Federation was updated by 
the Association of Traumatologists and 
Orthopedists in 2023 [1]. The update 
reveals that certain fractures necessitate 

fusion and/or corporodesis, while 
others do not. The criteria for choosing 
a surgical technique are unclear in the 
guidelines, and even an experienced 
surgeon cannot always determine the 
treatment strategy. The Clinical Guideline 
for Neurologically Intact Spinal Cord 
Injury by the Russian Association of 
Neurosurgeons [2], on the other hand, 
provides rather clear guidelines for each 
type of fracture according to AO Spine, 
including specific treatment techniques; 

however, it was published in 2013 and, 
despite subsequent revisions, is now 
outdated. The recommendations of the 
Congress of Neurological Surgeons (CNS) 
also do not provide clear guidance on the 
choice of a specific surgical technique [3]. 
The most recent consensus of the World 
Federation of Neurosurgical Societies 
(WFNS) leans in favor of standard 
transpedicular fixation (TPF) [4]. At the 
same time, however, the question of the 
necessity of decompression in cases of 

Objective. To analyze long-term radiological and clinical outcomes of treatment of neurologically intact burst fractures of the thoraco-

lumbar junction and to determine the optimal method of surgical treatment.

Material and Methods. A single-center retrospective cohort study was conducted. Inclusion criteria were: AOSpine type A3 or A4 fracture 

at the T11–L2 level; absence of spinal cord and its nerve root injury; patient availability for a follow-up examination 12 months or later  

after surgery. Surgical treatment methods were divided into six groups depending on surgical approach (posterior, anterior, or combined) 

and whether decompression was performed. Standard radiological parameters were evaluated at admission, immediately after surgery, 

and at the final examination. Clinical outcomes were assessed using the Visual Analogue Scale (VAS) and the Oswestry Disability In-

dex (ODI).

Results. A total of 57 patients (50.9% female, 49.1% male; mean age 41.1 ± 14.6 years) were included in the study. The median follow-up 

period was 57.6 months [28.9–110.4]. The study groups were homogeneous in terms of sex, age, and most radiological parameters. The dy-

namics of radiological parameters did not differ significantly between the groups, with the exception of spinal canal stenosis (SS), which 

was significantly lower (p = 0.008) in the groups without decompression upon admission. Among patients who underwent stabilization 

procedures, a separate subgroup of patients with stenosis of more than 30% (n = 10, Me 34.8% [32.6–48.8]) on admission was identi-

fied. This subgroup showed the greatest reduction in stenosis over time, with a median decrease of –28.9% [–31.3; –13.6]. The  overall 

incidence of Grade Ia complications according to Landriel-Ibañez classification was 26.3%. Grades IIb and IIIa were detected in four pa-

tients (7.0%), predominantly from groups with decompression (p = 0.025). Bony fusion was detected in the majority of patients (n = 50, 

87.7%), including stable pseudarthrosis in four patients (7.0%) and unstable pseudarthrosis in three cases (5.3%). There were no signifi-

cant differences in radiological outcomes between the groups (χ² test, p = 0.535), however, decompression was found to be a significant 

risk factor for pseudarthrosis (p = 0.039). Pseudarthrosis developed significantly more often in cases involving bilateral facet joint resec-

tion (p = 0.010). When assessing the clinical results, the pain severity at the surgical site did not differ significantly between the groups 

(p = 0.944). The lowest ODI scores were observed in the group of transpedicular fixation without decompression.

Conclusion. Short-segment posterior pedicle screw fixation without laminectomy could be an effective treatment option for patients 

with neurologically intact burst fractures of the thoracolumbar junction with kyphotic deformity up to 21.5°, a decrease in the vertebral 

body anterior height down to 53.2%, and a vertebral body index over 0.53. In cases of spinal canal stenosis up to 49%, spontaneous bone 

fragment lysis with partial or complete canal remodeling can occur without decompressive surgery, provided rigid internal immobiliza-

tion of the segment is achieved. Further prospective studies with a high level of evidence are necessary to determine the optimal surgical 

approach for treating neurologically intact thoracolumbar junction fractures.
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neurologically intact fractures remains 
open. 

Systematic studies of neurologically 
intact spinal fractures indicate a grow-
ing tendency to avoid any decompres-
sion surgeries, even in cases of signifi-
cant spinal stenosis (SS) grade, and to 
favor TPF over anterior procedures [5, 
6]. At the same time, the Russian litera-
ture contains just few studies detail-
ing the long-term treatment outcomes 
for neurologically intact fractures of 
TLJ. This is proved by the lack of Rus-
sian studies in the latest meta-analysis 
on the immediate and long-term out-
comes of TPF use in uncomplicated 
injury [6].

The objective is to analyze long-
term radiological and clinical outcomes 
of treatment of neurologically intact 
burst fractures of the thoracolumbar 
junction and to determine the optimal 
technique of surgical treatment.

Material and Methods

This study is a single-center retrospec-
tive cohort study and was conducted 
in accordance with the Declaration of 
Helsinki adopted by the World Medical 
Association. All patients gave their 
consent to participate in the study.

The material for the study included 
medical records and radiological data 
of patients who underwent surgery 
between 2009 and 2022. Inclusion cri-
teria: 1) A3 or A4 fracture according to 
AO Spine [7] at the T11–L2 vertebrae; 
2) no spinal cord and nerve root inju-
ry; 3) patient availability for follow-up 
examination 12 months or more after 
surgery. All patients who met these crite-
ria were called to the in-patient depart-
ment for a clinical examination and CT 
scan of the surgical site.

Surgical treatment techniques 
Depending on the approach and 

whether spinal decompression was per-
formed, all the surgeries were classified 
into 6 groups: 

1) TPF without decompression;
2) TPF with laminectomy, resection 

of one or two facet joints, and anterior 
decompression through the posterior 
approach (decTPF); 

3) an anterior spinal fusion without 
decompression;

4) an anterior spinal fusion with bone 
fragment removal from the spinal canal;

5) a combined spinal fusion without 
decompression;

6) a combined spinal fusion with 
decTPF.

Assessment of long-term 
treatment outcomes
When analyzing radiological results, 

the bisegmental Cobb angle (CobbA), the 
height of the anterior and posterior ver-
tebral walls, and the spinal canal area at 
the level of the fracture and in the adja-
cent segments were measured. 

After measurements, the following 
indicators were calculated: 

1)                                       , 

where AVBH is the relative height of the 
vertebral body along the anterior con-
tour; A0 is the height of the anterior edge 
of the fractured vertebral body (mm); A1 
and A2 are the heights of the anterior 
edges of the adjacent and subjacent ver-
tebral bodies (mm); 

2) VBI = A0   , 
               P0

where VBI is the vertebral body index, A0 
is the height of the vertebral body along 
the anterior contour (mm), and P0 is the 
height of the vertebral body along the 
posterior contour (mm). 

3)                                                , 

where SS is the spinal canal stenosis 
degree (%), SSC0 is the spinal canal area 
at the fracture site (cm2); SSC1 and SSC2 
are the spinal canal areas at higher and 
lower levels (cm2).

For all patients, ∆CobbAprsurg and 
∆CobbAfinal were calculated represent-
ing the values of CobbA intraoperative 
correction and its progression from sur-
gery to the final follow-up, respectively. 
∆AVBH was calculated only for TPF and 
decTPF approaches, since other tech-
niques involved discectomy or corpec-
tomy, which could have affected this 
parameter. ∆SS was calculated as the 
overall progression from the moment 
of injury to the final examination, since 
some patients underwent follow-up radi-

ography immediately after surgery, which 
prevented the calculation of the interme-
diate value of the spinal canal area. 

Radiological results were divided into 
three groups [8, 9]:

1) fusion – multiple bone bridges 
between the graft and the vertebrae or 
ankylosis of a fixed segment in the area 
of the vertebral bodies or facet joints 
(Fig. 1);

2) stable pseudoarthrosis – no fusion 
in the operated segments without progres-
sion of kyphotic deformity, degree of ver-
tebral compression, and clinical manifesta-
tions of instability; osteolysis around the 
screws of the fixation system is possible; 

3) pseudoarthrosis with clinical and 
radiological signs of instability (no bone 
block with instability in the segment), 
with progression of kyphotic deformity 
and degree of vertebral body compression 
induced by instrumentation failure.

Complications arising in the long-term 
period after injury were evaluated accord-
ing to the scale developed by Ibañez et al. 
[10]. The VAS was used to evaluate back 
pain syndrome at the time of the follow-
up examination. Quality of life was assessed 
using the Oswestry questionnaire.

Statistical analysis
All radiological indicators were calcu-

lated using Radiant DICOM Viewer, version 
2024.1. Statistical data processing was per-
formed using PC STATISTICA (version 10).

The normality of data distribution was 
verified using the Shapiro–Wilk test. Data 
with non-normal distribution were dis-
played as median values; interquartile range 
was shown in square brackets. For compari-
son of continuous data between the groups, 
the Mann–Whitney U test (M–W test) or 
Kruskal–Wallis test (K–W test) was used. 
For categorical and dichotomous variables, 
differences between the groups were evalu-
ated using the chi-squared test (also the 
χ2 test) or Fisher’s exact two-tailed test 
(F-test). Statistical hypotheses were tested 
at a significance value of p = 0.05.

Results

General profile of patients
A total of 57 patients were included in 
the study; 29 (50.9%) were women and 
28 (49.1%) were men. The mean age at 



Spine injuries

49

Khirurgiya  Pozvonochnika (russian Journal of spine surgery) 2025;22(3):47–56 

A.A. Grin et al. Surgical treatment of patients with neurologically intact burst fractures of the thoracolumbar junction

the time of surgery was 41.1 ± 14.6  years. 
The distribution of patients in  the 
study groups was as follows: decTPF – 
15 people; TPF – 11; anterior fusion with 
or without decompression – 9 and 11, 
respectively; combined fusion with 
or without decompression – 5 and 6, 
respectively. No significant differences 
in age and gender were found in these 
groups (K-W test; p = 0.676 and χ2 test; 
p = 0.876, respectively).

It should be noted that up to 2016 
including, anterior and combined sur-
geries with decompression were more 
commonly used in the surgical treat-
ment of burst fractures of the TLJ. Since 
2017, TPF has been predominantly used, 
as well as anterior and combined sur-
geries without decompression (χ2 test; 
p = 0.002), while decTPF has been per-
formed twice less frequently. 

The follow-up period median for 
patients was 57.6 months [28.9–110.4].

Analysis of radiological indicators 
The main radiologica l  indica-

tors and their changes are given in 
Tables 1 and 2. The higher CobbA val-
ue at admission in the TPF group was 
statistically insignificant (K–W  test; 
p  =  0.248). AVBH and VBI did not 
differ between the study groups; the 
only significant factor for choosing 
the type of surgery (with or without 
decompression) was spinal steno-
sis (M–W test; p = 0.008). Thus, the 
SS median for posterior decompres-
sion with resection of one or two facet 
joints was 37.0% [28.6–53.3%], while 
for all patients without decompression 
it was 24.4% [13.5–33.9%]. It should 
be noted that the SS in groups with 
resection of one or both facet joints 
did not differ significantly (M–W test; 
p = 0.914). The grade of SS after sur-
gery decreased on mean from 13.6% to 
22.5% (Fig. 2) in all observations without 
decompression, depending on the tech-
nique of surgery (K–W test; p = 0.551).

Among patients who underwent stabi-
lization surgeries without decompression, 
a subgroup of patients with the SS upon 
admission of more than 30% (n = 10) 
should be highlighted. The median of 
this value in the subgroup was 34.8% 
[32.6–48.8%]. The overall progression of 

the SS in these patients was the highest, 
amounting to –28.9% [–31.3; –13.6%]. 

CobbA intraoperative correction was 
lowest in the groups of anterior and 
combined approaches without decom-
pression, however it was not statistically 
significant (K–W test; p = 0.519). The 
increase in CobbA at the time of the final 
examination was the smallest in the TPF 
group and amounted to a median of 1.0°, 
while for the others it was significantly 
greater (K–W test; p = 0.011), the medi-
an ranging from 4.1° to 14.9° depending 
on the technique.

The overall progression of AVBH 
from admission to final examination 
for TPF and decTPF did not differ sig-
nificantly (M–U test; 0.776). The medi-

ans of ∆AVBH were –2.1 and –3.3%, 
respectively.

Analysis of complications 
The overall frequency of implant-

associated complications (Table 3) that 
did not require repeated surgery (grade 
Ia according to Ibañez) was 26.3%. 
Despite this, in most cases (11 people; 
19.3%), a bone block formed, and all 
complications were incidental findings 
on follow-up images. Meanwhile, only 
5.3% of patients were diagnosed with sta-
ble pseudoarthrosis.

Complications of grades IIb and IIIa 
were identified in 4 (7.0%) patients, pre-
dominantly from the groups with spinal 
canal decompression (F-test; p = 0.025). 
The treatment outcomes for some of 

Fig. 1 
Control CT images demonstrating fusion variants: a – interbody fusion with an allograft; 
b – interbody fusion with a graft filled with auto- and allobone; c – formed (T12–L1) 
and forming (L1–L2) interbody ankylosis in transpedicular fixation; d – fusion in the 
area of the facet joint

а

c

b

d
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these patients were considered to be 
pseudoarthrosis with progression of 
kyphotic deformity, vertebral disloca-
tion, and clinical deterioration, requir-
ing repeated surgeries in the long-term 
follow-up period.

Long-term treatment outcomes
The CT scan data showed that in 

most cases (50 patients; 87.7%), fusion 
was verified in the operated segments 
(Table 4). The incidence of unstable 
pseudoarthrosis at the follow-up exami-
nation was 5.3% (3 patients). General-
ly, when comparing surgical techniques, 
there were no significant differences in 
radiological results (χ2 test; p = 0.535). 
Nevertheless, decompression of the spi-
nal canal was a relevant factor in the 
development of pseudoarthrosis (F-test; 
p = 0.039). Meanwhile, if decompres-
sion laminectomy during combined sur-
gery or decTPF was performed, pseudo-
arthrosis developed more frequently after 
bilateral facet joint resection (χχ2  test; 
p = 0.010). Thus, preservation of facet 
joints on at least one side resulted in 
fusion in the operated segments in four 
patients after decTPF. There were six out 
of nine cases where fusion in TPF was 
achieved through joint ankylosis. Also, 

in one patient after a combined surgery, 
even though there was no consolidation 
in the area of the grafts, ankylosis in the 
facet joints provided a reason to consider 
the outcome as fusion.

The severity of pain in the surgical 
site did not differ significantly between 
the study groups when evaluating clini-
cal outcomes (K–W test; p = 0.944). The 
lowest Oswestry scores were achieved 
in the group of patients with TPF with-
out decompression. This difference was 
significant compared to anterior spine 
fusion with decompression (M–W 
test; p = 0.031), and there was a trend 
toward a higher value compared to dec-
TPF (M–W test; p = 0.08). In compari-
son with other fixation techniques, this 
advantage was not statistically significant 
(K–W test; p = 0.707). 

Comparison of a short and extended
TPF without decompression
We divided the group of TPF with-

out decompression into two subgroups 
depending on the length of the fixa-
tion system: a short TPF (4-screw sys-
tem with fixation of two vertebrae adja-
cent to broken one) and an extended 
TPF (fixation of three or more spinal 
motion segments). Radiological indica-

tors of fractures upon admission to the 
hospital in these groups (CobbA, AVBH, 
VBI, and SS) did not differ significantly 
(M-W test; p = 0.556, 0.413, 0.412, and 
0.903, respectively). ∆CobbAprsurg, ∆Cob-
bAfinal, ∆AVBHprsurg, ∆AVBHfinal, and ∆SS 
also did not differ significantly in these 
two subgroups (M–W test; p = 0.136, 
0.868, 0.371, 0.175, and 0.903, respec-
tively). The frequency of implant-associ-
ated complications that did not require 
repeated surgery (grade Ia according to 
Ibañez) was the same for both subgroups 
(χχ2 test; p = 0.658). Clinical outcomes 
according to VAS and Oswestry also 
did not differ significantly (M–W test; 
p = 0.905 and 0.769, respectively).

Discussion                                                                    

The choice of surgical treatment for neu-
rologically intact fractures of TLJ remains 
a matter of debate. A large number of stu-
dies, as well as regular meta-analyses and 
systematic reviews, indicate that there 
is no consensus on such aspects as the 
choice of optimal approach and the need 
for spinal canal decompression in cases 
of significant grade of spinal stenosis 
[6]. The sample of patients included in 

Table 1

Radiological parameters (median and interquartile range) of patients in the study groups after decompression and stabilization surgeries

Parameters Type of procedure after decompression (Dec+) р

transpedicular fixation anterior fusion combined fusion

CobbA upon admission, 

degrees

11.1

[6.6–7.9]

6.5

[4.6–12.8]

8.8

[5.0–20.3]

0.518

∆CobbAprsurg –6.4

[–21.3–1.4]

–3.0

[–9.5; –1.1]

–6.8

[–8.6; –3.6]

0.894

∆CobbAfinal +8.4

[3.7–17.2]

+4.1

[1.1–5.7]

+14.9

[11.2–17.3]

0.128

AVBH upon admission, % 66.8

[58.8–75.7]

69.8

[60.8–84.5]

69.0

[63.0–85.6]

0.699

∆AVBHprsurg +17.0

[2.6–21.2]

– – –

∆AVBHfinal –22.1

[–29.1; –5.5]

– – –

VBI upon admission 0.76

[0.57–0.78]

0.78

[0.69–0.91]

0.79

[0.69–0.96]

0.575

SS upon admission, % 36.7

[28.6–53.3]

32.2

[22.6–42.0]

41.5

[33.3–43.1]

0.597
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the article is conditionally divided into 
two time groups: up to 2016 including, 
patients were treated in strict accordance 
with the guidelines of the Association of 
Neurosurgeons of the Russian Federation, 
and therefore, in cases of burst fractures, 
preference was given to anterior or 
combined fusion [2, 11]. Spinal canal 
decompression was usually performed 
in patients suffering from spinal stenosis 
exceeding 20%. Since 2017, the hospital 
has started to use percutaneous TPF 
techniques more widely, which has 
led to a significant decrease in the 
number of decompression procedures. 
This provided the basis for forming 
comparison groups for the six main 
surgical options currently available for 
treating TLJ fractures.

It should be noted that no significant 
differences in CobbA, AVBH, and VBI 
were found between the study groups 
upon admission to the hospital; the only 
relevant difference was in SS, which was 
significantly higher in patients undergo-
ing decompression surgery. Meanwhile, 
10 patients in the group without decom-
pression had SS exceeding 30%, with 
three of them having it above 49%. At 

the same time, no cases of neurological 
deficit progression were recorded, and 
control images detected lysis of frag-
ments restoring the spinal canal lumen 
to values of Me greater than 28% (Fig. 2). 
These findings, along with the results of 
meta-analyses [5], suggest that in the lack 
of neurological deficit and SS with bone 
fragments less than 49%, anterior or pos-
terior decompression may be optional in 
some patients. Furthermore, immobiliza-
tion using standard TPF without anterior 
corpectomy may be sufficient for signifi-
cant lysis of bone fragments in the long-
term posttraumatic period.

Another significant aspect of our 
study is the clear demonstration of the 
need to preserve the posterior support 
column during orthopedic surgeries in 
patients with neurologically intact TLJ 
fractures. We did not find any studies in 
the literature specifically determining the 
role of spontaneous fusion in the area of 
facet joints in the interpretation of radio-
logical results in spinal injury. Meanwhile, 
this fusion may be biomechanically com-
parable to the anterior bone block [12]. 
Therefore, in our study, complications 
resulting in repeated surgery in the long-

term period developed significantly more 
often in patients after decompression 
laminectomy. The development of vari-
ous forms of pseudoarthrosis also corre-
lated with bilateral resection of the facet 
joints. On the one hand, resection of the 
facet joints significantly simplified pro-
cedures and allowed for better correc-
tion of kyphosis. On the other hand, in 
11 (19.3%) of 57 patients, fusion in the 
facet joint area was crucial to the treat-
ment outcome. Their more frequent 
ankylosis is noted in cases of TPF since 
most surgeries were open, and during the 
skeletonization of the posterior struc-
tures, injury to the joint capsule occurred, 
which could have aggravated the pro-
gression of degenerative changes in the 
facet joint. Simultaneously, more fre-
quent interbody ankylosis was detected 
in the group of decTPF, which we associ-
ate with anterior decompression through 
the posterior approach. One patient in 
the combined approach group did not 
show consolidation in the graft area, but 
ankylosis in the facet joints also prevent-
ed the development of pseudoarthrosis. 
All this indicates the importance of pre-
serving facet joints on at least one side 

Table  2

Radiological parameters (median and interquartile range) of patients in the study groups after stabilization surgeries

Parameters Type of procedure without decompression (Dec–) р

transpedicular fixation anterior fusion combined fusion

CobbA upon admission, 

degrees

16.0

[10.3–21.5]

14.3

[12.0–18.2]

12.4

[11.8–14.0]

0.738

∆CobbAprsurg –8.0

[–13.3; –3.6]

–1.0

[–8.5–1.7]

–0.9

[–4.8; –0.7]

0.180

∆CobbAfinal +1.0

[–0.15–4.0]

+7.0

[6.3–12.6]

+4.1

[1.4–5.3]

0.015

AVBH upon admission, % 64.3

[53.2–77.4]

66.7

[58.2–70.8]

73.2

[61.9–74.0]

0.881

∆AVBHprsurg –0.8

[–8.2–12.4]

– – –

∆AVBHfinal +1.4

[–9.3–7.2]

– – –

VBI upon admission 0.66

[0.53–0.75]

0.67

[0.64–0.71]

0.72

[0.62–0.85]

0.692

SS upon admission, % 22.2

[17.4–28.4]

18.7

[7.9–32.6]

33.7

[31.3–49.0]

0.086

∆SS -17.4

[–22.2; –10.1]

-13.6

[–28.9; –7.9]

–22.5

[–31.3; –21.0]

0.416
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when performing decompression lami-
nectomy. In any case, further study of 
the issue of degenerative changes in facet 
joints after various surgical techniques 
for treating TLJ is required to determine 
their role in the formation of bone block 
in the operated segment.

Regarding clinical outcomes in the 
long-term period after injury, the severity 
of pain syndrome did not differ signifi-
cantly between the groups. The best qual-
ity of life indicator in the late period after 
injury was observed in the TPF group.

Therefore, the treatment groups 
under study did not differ significantly 
regarding demographic and most radio-
logical parameters. Analysis of long-term 
treatment outcomes showed that the 

standard TPF technique without lami-
nectomy in patients, even with signif-
icant spinal canal compression, can 
manifest clinical and radiological out-
comes similar to those of combined and 
anterior surgeries. Considering the fact 
that we did not find any significant dif-
ferences in all parameters between the 
extended and short TPF subgroups, as 
well as the data from available systematic 
reviews and meta-analyses [5], the use of 
extended fixation instrumentation may 
be unnecessary in some patients with 
neurologically intact TLJ fractures.

Study limitations 
The main limitations of the study are 

its retrospective nature and relatively 
small patient samples. Nevertheless, their 

sizes are sufficient for statistical analysis. 
The available data provide an opportu-
nity to demonstrate the main tendencies 
concerning the techniques under study, 
as well as to emphasize the necessity for 
surgeons to limit invasive and destructive 
surgeries in a number of patients with 
neurologically intact fractures of TLJ.

A prospective randomized study with 
large patient groups would provide clear 
guidelines with a high level of evidence.

Conclusion

1. A short TPF without laminectomy 
may be an effective technique for treating 
patients with neurologically intact burst 
fractures of TLJ with kyphotic deformity 
up to 21.5°, reduction of vertebral body 
height along the anterior contour up to 
53.2%, and VBI greater than 0.53. 

2. In case of the spinal stenosis by up 
to 49% and rigid internal immobiliza-
tion of the segment, spontaneous lysis of 
bone fragments with partial or complete 
restoration of its lumen is expected with-
out decompression surgery. 

3. Preservation of facet joints can be 
important for bone block formation in 
the operated segment, including in ante-
rior and combined procedures. 

4. Bilateral facet joint resection pro-
vides better correction of kyphotic defor-
mity and decompression; nevertheless, it 
is associated with a higher incidence of 
complications and pseudoarthrosis in 
the operated segment. 

5. Further prospective studies with 
a high level of evidence should be per-
formed in the future to determine the 
optimal surgical option for patients with 
neurologically intact fractures of TLJ.
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Fig. 2 
CT data demonstrating lysis of bone fragments after anterior fusion without spinal 
canal decompression (a, b) and transpedicular fixation (c, d): a – T12 fracture, type 
A3; b – control images 10 years after surgery, ∆SS = 34%, a fragment of the metal plate 
is visualized in the area of the left edge of the vertebral body; c – L1 fracture, type A3; 
d – CT data 1.5 years after surgery, ∆SS = 21%
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Table 4

Long-term treatment outcomes of patients in the study groups

Indicators Transpedicular fixation Anterior fusion Combined fusion Total   

(n = 57)Dec+ 

(n = 15)

Dec– 

(n = 11)

Dec+ 

(n = 9)

Dec– 

(n = 11)

Dec+ 

(n = 5)

Dec– 

(n = 6)

Radiological outcomes, n (%)

Fusion 12 (80) 11 (100) 8 (88.9) 10 (90.9) 3 (60.0) 6 (100) 50 (87.7)

– in implants area – – 6 9 2 5 22

– interbody ankylosis 8 3 2 1 1 - 15

– in joints area only 4 6 – – – 1 11

– of fracture only with 

instrumentation removal

– 2 – – – – 2

Stable pseudoarthrosis 2 (13.3) – – 1 (9.1) 1 (20) – 4 (7.0)

Pseudoarthrosis with signs of 

instability

1 (6.7) – 1 (11.1) – 1 (20) – 3 (5.3)

Clinical outcomes, Me [Q1–Q3]

VAS 3 [1–3] 3 [1–4] 2 [1–3] 2 [1–3] 2 [1–4] 2 [1–2] –

Oswestry 6 [4–11] 3 [1–5] 11 [6–13] 5 [2–15] 4.5 [2–8] 5 [4–8] –

Dec+ – anterior and/or posterior decompression; Dec– – without decompression.

Table 3

Implant-associated complications identified in the long-term posttraumatic period, n

Complications Transpedicular fixation Anterior fusion Combined fusion Total

Dec+ Dec– Dec+ Dec- Dec+ Dec–

Grade Ia according to Ibañez

Increase in kyphosis + osteolysis 1 – – – – – 1

Increase in kyphosis + screw breakage – – – – 1 – 1

Increase in kyphosis + end plate fracture by 

prosthesis

– – – – 1 – 1

Increase in kyphosis + implant migration – – – 1 – – 1

End plate fracture caused by implant – – 1 2 – – 3

End plate fracture caused by implant + screw 

migration

– – 1 – – – 1

Osteolysis around a screw 2 1 – 1 – – 4

Screw breakage – 1 – – – – 1

Allobone lysis – – – – 1 1

Implant migration – – 1 – – – 1

Total 3 2 3 4 2 1 15

Grades IIb and IIIa according to Ibañez

Implants suppuration 1 – – – 1 – 2

Screw breakage + increase in kyphosis 1 – – – – – 1

Implant migration + increase in kyphosis 1 – – – – – 1

Total 3 – – – 1 – 4

Dec+ – anterior and/or posterior decompression; Dec– – without decompression.
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