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Objective. To perform comparative analysis of long-term clinical and radiological results of conservative therapy and surgical treatment
of patients with uncomplicated fractures of the AOSpine type A3 vertebrae in the thoracolumbar junction.

Material and Methods. The research is a prospective comparative non-inferiority study with historical control. The inclusion criteria were
patient age over 18 years, acute or subacute injury, uncomplicated AOSpine type A3 fracture at the T10—L2 level, and spinal canal stenosis
of less than 50%. The conservative therapy group (CoT) received fracture immobilization with a rigid frame brace, followed by a two-phase
rehabilitation course starting on the first or second day after diagnosis. The surgical treatment group (ST; n = 23) included patients who
underwent anterior fusion or transpedicular fixation without decompression. The CoT group was followed for 12 months. The primary
endpoint was the quality of life according to the Oswestry scale (ODI), secondary endpoints were the level of pain according to the VAS,
the dynamics of the Cobb angle, spinal stenosis, as well as degenerative changes in the facet joints and intervertebral discs.

Results. Patients in the CoT group were on average 10 years older than those in the ST group upon admission (p = 0.049); other demo-
graphic and radiographic parameters did not differ significantly between the groups. At the follow-up, the median VAS pain scores in the CoT
and ST groups were 0 and 2 points, (p < 0.001) and the ODI value was 4 and 12 (p < 0.001), respectively. The ST group demonstrated
a smaller increase in the Cobb angle compared to the CoT group (0.7° and 4.9°, respectively) due to surgical correction of kyphosis and its
maintenance using metal implants, as well as a twofold greater restoration of the spinal canal lumen (#-test; p = 0.007). However, the final
spinal stenosis indices did not differ significantly between the groups. Ankylosis of the facet joints and intervertebral discs, both at the level
of injury and in adjacent segments, was significantly more frequent after surgical treatment (32 test; p < 0.001 and p = 0.001, respectively).
Fracture union as a result of treatment was detected in 91.3% of patients in the ST group and in 88.2% in the CoT group (y2 test; p = 0.193).
Conclusion. Long-term treatment outcomes of uncomplicated AOSpine type A3 fractures at the thoracolumbar junction demonstrate that
conservative therapy is comparable to surgical treatment for kyphotic deformity less than 14.9° relative anterior vertebral body height
greater than 51.8%, vertebral body index greater than 0.54, and spinal stenosis less than 43.9%. Rehabilitation should begin within 24 hours
of diagnosis and continue in a rehabilitation center. Surgical treatment allows for better correction of kyphotic deformity and spinal canal
stenosis, but it also promotes degenerative changes both in the fractured vertebra and in adjacent segments. The final decision regarding
the choice of treatment method (surgical or conservative) should be made in consultation with the patient, taking into account the com-
parable clinical outcome, the need for deformity correction and the likelihood of complications.
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In Russia, spinal cord and vertebral inju-
ries account for 0.7-8.0% of all trauma
cases and 6.3-20.3% of all skeletal frac-
tures. The majority of patients with spi-
nal fractures are diagnosed with thora-
columbar junction (TLJ) injuries, with
more than 50% of cases presenting
without neurological deficit. Moreover,
the majority of patients with such
injuries are working-age men (25-45

years old), underscoring the high social

significance of this type of trauma [1, 2].

The integration of advanced implants
and minimally invasive techniques in
spine surgery enhances clinical outcomes
in patients with traumatic spinal cord
and vertebral injuries. However, the
necessity of open surgety in patients with
uncomplicated TLJ burst fractures and
minor spinal canal compromise remains
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a subject of debate. On the one hand,
surgical intervention facilitates early
mobilization and an expedited return to
work [3]. On the other hand, it may be
associated with certain complications,
and the fixation of two or more spinal
motion segments can accelerate the
development of degenerative processes
[4, 5]. Conservative treatment helps
avoid complications associated with
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surgical treatment; a 2024 meta-analysis
[6] demonstrated the high efficacy of
conservative therapy in selected patients
with uncomplicated TLJ fractures.

At the time of planning this study in
2023, according to the ClinicalTrials.gov
database, two multicenter cohort stu-
dies comparing conservative and surgi-
cal treatment outcomes in patients with
uncomplicated humeral shaft fractures
were ongoing, while three others had
been terminated at the beginning of the
COVID-19 pandemic. This fact under-
scores the critical relevance of this issue
and the growing attention it receives
from the surgical community.

The aim of this study is to compare
the long-term clinical and radiological
outcomes of conservative treatment vet-
sus surgical treatment in patients with
uncomplicated AOSpine type A3 frac-
tures of the TLJ.

Material and Methods

Study design

This is a prospective, comparative, non-
inferiority study utilizing a historical con-
trol group. The prospective (main) cohort
comprised patients who received con-
servative therapy (CoT group), while the
retrospective control group consisted of
patients who had previously undergone
surgery at the N.V. Sklifosovsky Research
Institute for Emergency Medicine (SuT
[group]). During the study planning,
protocol design, and study registration
phases, it was intended to enroll patients
with types A2 and A3 thoracolumbar and
TLJ fractures. During the first year, due
to an insufficient number of patients
with type A2 fractures, the protocol
and inclusion criteria were revised and
modified to include patients with type A3
fractures at TLJ in the final comparison.

Eligibility criteria
Inclusion criteria:

— patients aged >18 years;

— acute or subacute phases of injury,

— AOSpine Type A3 fracture;

— absence of clinical evidence of nerve
root or spinal cord compression at the
level of the injury,

— spinal canal stenosis of less than 50%
according to CT data; and

- informed Consent Form.
Non-inclusion criteria:

— severe polytrauma;

— severe concomitant diseases;

— verified osteoporosis;

— the CT attenuation of the TLJ is
below 100 Hounsfield units (HU)

— previous spinal surgery;

— ASA Physical Status IV or V;

- inability to comply with the 1-year
post-operative follow-up schedule;

— participation in other clinical studies
related to the treatment of spine diseases
or injuries.

Exclusion criteria:

— withdrawal of informed consent;

— patient non-attendance at scheduled
follow-up visits; and

- development of complications or
other diseases requiring a change in the
chosen treatment strategy.

Methods of treatment

In patients of the CoT group upon
admission to the Sklifosovsky Research
Institute of Emergency Medicine follow-
ing fracture verification, the initial stage
of rehabilitation involved a standardized
therapeutic exercise protocol based on
the Gorinevskaya—Dreving method, com-
bined with early patient mobilization.
The therapeutic exercise program was
aimed at reducing pain, improving tis-
sue trophic function, and preventing bio-
mechanical sequelae. Verticalization was
performed on days 2-4 using a hyper-
extension frame orthosis. On days 7-10
post-injury, the patient was transterred
to the second stage of medical rehabili-
tation at the inpatient department of the
Spasokukotsky Moscow Research and
Clinical Center for Medical Rehabilita-
tion, Restorative and Sports Medicine.
The subsequent rehabilitation program
comprised compliance with the ortho-
pedic regimen, individualized therapeu-
tic exercises focused on strengthening
the back extensors and lower extremi-
ties, as well as corrective, dynamic, and
respiratory exercises, pain-contingent
ambulation, and a course of physiother-
apy aimed at pain reduction, localized
trophic enhancement at the fracture
site, and the stimulation of osteorepair
processes. The duration of treatment at
the medical rehabilitation center ranged
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from 10 to 14 days. Subsequently, the
patient was discharged for outpatient
treatment. All patients wore the brace
for 3 months.

The SuT group included patients who
underwent interventions that did not dis-
rupt the integrity of the posterior column
(transpedicular fixation without decom-
pression and anterior spinal fusion). All
procedures were performed according to
standard, generally accepted methodolo-
gies. Video-assisted endoscopy was used
in anterior and combined interventions
[7]. Immobilization with a rigid orthosis
was performed for 1 to 3 months post-
operatively. The patients did not receive
specialized inpatient rehabilitation fol-
lowing surgery.

Endpoint evaluation

Endpoints in the prospective group
were assessed 12 months post-injury.
Patients in the SuT group were recalled
for follow-up examinations between 2023
and 2025. The primary endpoint was the
change in the Oswestry Disability Index
(ODI) score. The ODI questionnaire was
used in its version adapted for the Rus-
sian Federation [8] and includes 10 sec-
tions with 6 statements each. Depend-
ing on the response, a score (from 0
to 5) was assigned, with a maximum
total score of 50, which was then con-
verted into percentages (from 0 to 100%).

Visual Analog Scale (VAS) for pain and
a number of radiographic parameters
were used as secondary endpoints.

All patients underwent CT of the TLJ
at admission and during follow-up exam-
inations. CT scans evaluated the biseg-
mental Cobb angle, heights of the ante-
rior and posterior vertebral body walls,
and spinal canal area at the fracture and
adjacent levels. In addition, the mean
vertebral body density was calculated in
the adjacent superior and inferior seg-
ments (HU1 and HUZ2). The following
variables were subsequently calculated:

A g

1) AVBH = ((A1+£z>/2> % 100 %,
where AVBH is the anterior vertebral
body height ratio; A, — anterior verte-
bral body height of the fractured verte-
bra (mm); A; and A, — anterior vertebral
body heights of the immediately superior
and inferior vertebrae (mm);
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— AO
2) VBl =p"

where VBI - the vertebral body index,
A, — anterior vertebral body height (mm),
and P, — posterior vertebral body height

(mm).
Sriko

3) CTnk (1 Gt S x 100 %,
where CTnk — spinal canal stenosis sever-
ity (%); Sy — spinal canal area at the
fracture level (cm?); Sy and Sy, — Spi-
nal canal area at the levels above and
below (cm?).

For all patients, the differences
between the final follow-up and base-
line values of CobbA, CTyyy,, and Sy were
calculated.

CT analysis also included grading
the severity of facet joint degenerative
changes according to the Pathria et al.
criteria [9]: grade I — normal; grade II —
joint space narrowing with potential cyst
formation and small osteophytes; grade
III - minimal joint space, marked joint
hypertrophy, and osteophytes; grade IV —
bony ankylosis of the joint.

The degree of intervertebral disc
(IVD) degeneration on CT was evalu-
ated based on the tendency toward
ankylosis formation: grade I — IVD with
normal or reduced height, absence of
osteophytes, and no signs of ankylo-
sis formation; grade II — distinct osteo-
phytes of adjacent vertebrae without
fusion; grade III — bony ankylosis in the
area of formed osteophytes or any other
part of the IVDs.

The radiological results of the treat-
ment were divided into three groups
(Table 1) [10, 11]. In patients after sur-
gery who showed no signs of bone
fusion or ankylosis in the fixed segment,
functional radiography was additionally
performed to assess the stability of the
pseudoarthrosis.

Statistical data processing

All radiological parameters were cal-
culated using Radiant DICOM Viewer,
version 2025.2. Statistical data process-
ing was performed using the PC STATIS-
TICA program (version 10).

Data normality was assessed using the
Shapiro-Wilk test. Parameters with a nor-
mal distribution were compared using
Student’s t-test. In clinical studies, when

comparing continuous data between
groups that were not normally distrib-
uted, the Mann-Whitney U test was
used. For categorical and dichotomous
variables, differences between groups
were assessed using the  test or Fisher’s
two-tailed exact test. Statistical hypoth-
eses were tested at a significance level of
P <0.05.

Ethical considerations

The study was performed in accor-
dance with the World Medical Associ-
ation Declaration of Helsinki. Written
informed consent to participate was
obtained from all patients. This multi-
center study was conducted at two sites:
N.V. Sklifosovsky Research Institute of
Emergency Medicine (Moscow) and the
S.I. Spasokukotsky Moscow Research
and Practical Center for Medical Reha-
bilitation, Restorative and Sports Medi-
cine. The study was approved by the local
biomedical ethics committee of the Skli-
fosovsky Research Institute of Emergen-
cy Medicine (Minutes No. 5-23 dated
20.09.2023).

Results

General characteristics of patients
Between 2022 and 2025, a prospective
study referred 46 patients to a reha-
bilitation center, with 17 subsequently
enrolled in the study (Fig. 1). The histori-
cal control group comprised 23 patients
operated on between 2009 and 2022,
When comparing the CoT and SuT
groups, no statistically significant dif-
ferences were found in baseline demo-
graphic and radiographic characteris-
tics, except for the mean age (Table 2).
Patients in the main group (CoT) were,
on average, 10 years older, which could
have negatively impacted treatment out-
comes. However, given the non-inferi-
ority design of the study, if no signifi-
cant differences are found between the
groups in the primary endpoint, the age
difference factor may be mitigated. Con-
sequently, the study was extended and
further statistical analysis of the data was
performed.

The median time to treatment ini-
tiation in the CoT group was 3.0 days
[Q1-Q3: 0.3-10.0]. In the SuT group,
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this parameter was 8.0 days [Q1-Q3:
5.5-21.0]. The majority of control group
patients (n = 15; 65.2%) underwent
bisegmental anterior spondylodesis. In
12 of these patients, interbody fusion was
performed using autograft or allograft
bone, whereas a distractable cage filled
with fragments of the fractured vertebra
was used in three cases. The remaining
third of the patients received transpe-
dicular fixation without decompression,
including three cases of short 4-screw
fixation and five cases of long 6- or
8-screw fixation. There were no statis-
tically significant differences between
the subgroups regarding demographic
and radiological parameters (Table 3).
The follow-up periods were 13.2 = 1.1
months in the CoT group and 67.7 £ 52.3
months in the SuT group.

Radiographic outcomes comparison

between conservative and surgical

Ireatment

Both study groups demonstrated
nearly identical final Cobb angle val-
ues (Table 4). Although the SuT group
showed less progression of the angle due
to intraoperative kyphosis correction
and its stabilization with metal implants,
this difference was not statistically sig-
nificant (0.7° and 4.9°, respectively; #-test,
p = 0.133). The advantages of the SuT
group were noted in the restoration of
the spinal canal lumen, with a twofold
greater increase in its area compared to
the CoT group (i-test, p = 0.007); how-
evet, the final spinal canal stenosis rates
did not differ significantly between the
study groups (Fig. 2).

Regarding degenerative changes in
the traumatized and adjacent segments,
a benefit was identified in the CoT group.
Despite the significantly higher mean age
in this group, ankylosis of the facet joints
and IVDs was significantly more frequent
in the surgical treatment group (y° test,
p <0.001 and p = 0.001, respectively).

Following treatment, fusion was
achieved in 91.3% of patients in the SuT
group and 88.2% in the CoT group (y°,
p =0.193). In two cases within the CoT
group, stable pseudoarthrosis was iden-
tified, which required no further medi-
cal intervention. Patients experienced
no complications associated with the
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injured area after conservative treat-
ment. Within the SuT group, one patient
experienced failure of the anterior fixa-
tion system 1 year postoperatively. This
structural failure was accompanied by
progressive kyphotic deformity and
clinical manifestations of spinal insta-
bility, ultimately necessitating surgi-
cal revision. In one patient presenting
with osteolysis around the lower pedi-
cle screws, the treatment outcome was
interpreted as stable pseudoarthrosis. In
two cases, a subsidence of the prosthe-
sis through the vertebral body cortical
layer was observed, resulting in progres-
sive kyphotic deformity, while another
case involved a fracture of the two lower
pedicle screws. Nevertheless, target block
was achieved in these three cases, and
the observed changes were likely inci-
dental radiological findings. There were
no superficial or deep surgical site infec-
tions in either the early or late postopera-
tive periods.

Comparison of clinical outcomes

between conservative and surgical

Ireatment

When analyzing the clinical outcomes
of the treatment, the CoT group demon-
strated the following advantages:

— one-year post-injury, patients ex-
perienced a near-total absence of pain
at the fracture site, which was reflected
in their quality of life; the median pain
score on the VAS in this group was 0 [Q1-
Q3: 0-1], compared to 2 points [Q1-Q3:
1-3] in the SuT (p < 0.001);

— the ODI score in the CoT group was
also significantly lower compared to the
SuT group, at 4% [Q1-Q3: 0-4] and 12%
[Q1-Q3: 6-26]; p < 0,001, respectively.

Discussion

The decision regarding conservative
treatment for patients with uncompli-
cated thoracolumbar burst fractures
at TLJ remains controversial. Russian
clinical guidelines for spinal cord
injury either recommend surgical
treatment exclusively [14] or lack clear
recommendations regarding conservative
treatment [15]. According to the
guidelines of international neurosurgical
societies, conservative treatment is

considered feasible in patients with mild
compression and kyphotic deformity
[16, 17]. Unfortunately, such ambiguous
wording in clinical guidelines restricts
the options available to surgeons and
patients, rendering surgery inevitable.
This situation is largely due to the lack
of unequivocal results published from
prospective studies (Table 5). Specifically,
the only aspect on which the authors
relatively agree is the advantage of
surgery in correcting kyphotic deformity
and maintaining the achieved effect
in the long-term post-injury period.
Simultaneously, studies with Level 2
evidence demonstrated completely
different clinical results: a lack of
significant difference [18], an advantage
of conservative treatment [19], and
better outcomes of surgical treatment
[20]. Three prospective studies found
no significant difference in the time
to return to work [18, 19, 24]. The lack
of clear guidelines from neurosurgical
societies, combined with heterogeneous
data in published studies, prompted the
present study.

Thus, superior results were achieved
in the CoT group regarding the pri-
mary endpoint. Quality of life assessed
using the ODI was significantly higher in
patients undergoing conservative thera-
py. Nevertheless, the difference between
the median values was 8%, which is less
than the MCID of 17.5% [12]. Therefore,
this advantage of the CoT group is sta-
tistically but not clinically significant.
Despite this, we demonstrated that con-
servative treatment achieved non-inferi-
or clinical efficacy compared to surgical
intervention, which we attribute to two
main factors.

First, all patients in CoT group under-
went a course of rehabilitation starting
as early as the second day of hospitaliza-
tion. It totaled 24 days, including the stay
at the rehabilitation center. Among the
published literature, only two studies [20,
21] indicate that patients in the conser-
vative treatment group underwent reha-
bilitation or were transferred to a reha-
bilitation facility, a factor that could have
definitively impacted the final results.

Secondly, we limited the sample to
patients with AOSpine type A3 fractures

Table 1

Radiographic outcome criteria

Criterion CoT

Fusion

fracture lines

Stable pseudoarthrosis

to osteolysis, without clinical

or radiological signs of insta-

bility at this level

Pseudarthrosis with clin- Nonunion or absence of bone block with segmental instability, progres-

ical and/or radiographic

evidence of instability tural collapse

Fusion of vertebral body

Nonunion of fracture lines up

sion of kyphotic deformity and vertebral compression fracture amid struc-

SuT

Multiple bony bridges between
the graft and the vertebrae, or ankylo-
sis of the fixed segment in the area

of the vertebral bodies or facet joints

Nonunion in the operated segments
without progression of kyphotic
deformity, vertebral compression,

or clinical signs of instability;
peri-screw osteolysis within the fixa-

tion system may be present

40

SPINE INJURIES



KHIRURGIYA POZVONOCHNIKA (RUSSIAN JOURNAL OF SPINE SURGERY) 20206;23(2):37-47

AA GRIN ET AL. COMPARISON OF CONSERVATIVE THERAPY AND SURGICAL TREATMENT OUTCOMES IN PATIENTS WITH UNCOMPLICATED FRACTURES

only. Virtually all comparative studies
included all burst fractures (A3 and A4).
Due to the involvement of the inferior
vertebral endplate, type A4 injuries are
more severe; consequently, we believe
their inclusion in the primary group
could compromise both radiological and
clinical outcomes. Unfortunately, none of
the previously published studies stratified
by subgroups A3 and A4. Of note, that
the historical control group included
two treatment methods. This is due to
the fact that pedicle screw fixation with-
out decompression and anterior fusion
yields no significant difference in long-
term clinical outcomes, which is largely
attributed to the preservation of the pos-
terior column [20]. Given the selected
primary endpoint, we decided to pool
these two groups, especially since they
did not differ significantly in terms of
baseline demographic and radiological
characteristics. We also grouped patients
with varying spans of pedicle screw fixa-
tion together, because the fixation length
exerted no significant influence on late
clinical outcomes [27].

When evaluating the secondary end-
points of the study, it was also found that
the correction of kyphotic deformity and
the maintenance of the achieved effect

were slightly better in the SuT group,
which is consistent with previously pub-
lished studies (Table 5).

Despite the advantages of surgical
methods for spinal canal decompression,
the degree of residual stenosis did not
differ significantly between the groups
post-treatment. This fact, combined with
the available meta-analysis findings, dem-
onstrates that in patients with moderate
spinal canal stenosis, bone fragment lysis
during external immobilization yields
outcomes comparable to those of surgi-
cal treatment in select patients.

Along with traditional radiographic
indicators, we evaluated the severity of
degenerative changes involving both the
fractured vertebral level and the adja-
cent motion segments. Of note, that pri-
or to treatment, patients in both groups
showed no significant differences in the
severity of degenerative changes in either
the facet joints or the IVDs. As a result
of rigid internal immobilization, only
10.8% of facet joints at the fracture level
remained intact in the SuT group, com-
pared to 72.7% in the CoT group. Addi-
tionally, surgical treatment was associ-
ated with a significantly higher incidence
of adjacent-segment ankylosis, affecting
both the disc level and the facet joints.

Referred to a rehabilitation center
(n = 46)

\

Completed a course of conservative therapy
and were available for follow-up
evaluation (n = 28)

Excluded from the analysis:
« an alternative AOSpine fracture type (n = 9);
« fracture localization at the T1—T10
and L3—L3 levels (n = 7);
« discontinuation of conservative treatment
and subsequent surgical intervention (n = 2)

\

Enrolled in the final comparative
evaluation (n = 17)

Excluded during follow-up:

* Failure to attend the final follow-up visit
(n=2);

* Non-traumatic death (n = 1);

« with a follow-up period of less than 12 months
(n=5);

* Verification of osteoporosis based on bone
densitometry data (n = 3)

Fig. 1
Prospective group selection algorithm
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Thus, we obtained visual evidence of cer-
tain apparent drawbacks of surgical treat-
ment, further supporting the necessity
of hardware removal after pedicle screw
fixation.

Thus, the study revealed that conser-
vative treatment is non-inferior in clin-
ical efficacy to standard surgical treat-
ment in a specific cohort of patients with
A3 fractures at TLJ. The authors of this
study do not advocate for the complete
abandonment of surgical treatment in
these patients, but rather suggest con-
sidering conservative therapy as a non-
inferior alternative. Furthermore, based
on the findings, patients can make an
informed treatment choice after receiv-
ing appropriate counseling from their
physician.

Study limitations

The main limitation of this study is
the use of historical controls. The inclu-
sion of a prospective control group
would improve the study’s level of evi-
dence. Nevertheless, we believe that sev-
eral factors can partially mitigate this
limitation. First, both groups were com-
parable in all baseline demographic and
radiological parameters upon admission.
Second, the surgical treatment sample
was continuous and sequential, compris-
ing all patients who met the inclusion cri-
teria, underwent surgery at the N.V. Skli-
fosovsky Research Institute of Emergency
Medicine over a long-term period, and
were available for follow-up evaluation.

Conclusion

The performed study indicates that in
patients with uncomplicated AOSpine
type A3 fractures at TLJ, long-term
clinical outcomes of conservative
treatment are comparable to those
of surgical treatment, provided that
kyphotic deformity is <14.9°, anterior
vertebral body height (AVBH) is >51.8%,
vertebral body index (VBI) is >0.54, and
spinal canal stenosis is <43.9%. Early
rehabilitation should be initiated within
1-2 days of diagnosis and maintained
in a specialized rehabilitation facility.
Surgical treatment provides superior
correction of kyphotic deformity
and spinal canal stenosis; however, it
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Table 2

Baseline characteristics of patients in the study groups at admission

Parameter CoT SuT b
(n=17) (n=23)
Demographic data
Male / Female, n 6/11 11/12 0.525"
Age, years 52.4+15.2 429 +139 0.049™"
Radiographic outcomes
Cobb angle, degrees (min—max) 7.8+43 10.1 £ 5.5 0.182™"
(0.4—14.9) (-3.0—21.1)
Anterior vertebral body height ratio, % (min—max) 73.4+ 8.9 69.2 +13.1 0.273™"
(51.8—88.1) (44.1-94.3)
Vertebral body index (range, min—max) 0.77 £ 0.10 0.74 +0.14 0.518™"
(0.54—1.01) (0.44—1.01)
Spinal canal stenosis, % (min—max) 20.1 +14.2 27.2+12.5 0.103™"
(0.2—43.9) (0.0—-48.9)
Superior adjacent segments, NU 152.5 + 36.2 175.8 + 40.6 0.079™"
Inferior adjacent segments, NU 147.5 + 329 166.4 + 46.8 0.176™"
Degenerative changes of the facet joints at the level of the fractured vertebra, n
Grade I 49 61 0.215""
Grade 11111 17 10
Grade IV 2 3
Degenerative changes of the adjacent facet joints, n
Grade I 51 67 0.447"""
Grade 11111 12 14
Grade IV & 1
Degenerative changes in the intervertebral discs at the level of the fractured vertebra, n
Grade I 31 41 0.152"""
Grade 11111 2 0
Grade IV 1 0
Degenerative changes in the adjacent intervertebral discs, n
Grade I 29 43 0.064"""
Grade II-1I1 3
Grade IV 1
* Two-tailed Fisher’s exact test; ** Student’s I-test; *** 2 test.
Table 3
General characteristics of subgroups upon admission based on the surgical method
Parameter Transpedicular fixation Anterior spinal fusion b
(n=28) (n=15)
Male / Female, n 4/4 7/8 1.000"
Age, years 40.3 + 16.6 44.4+12.5 0.511™"
Cobb angle, degrees 123+ 54 GLIl = 5.5 0.252""
Anterior vertebral body height ratio, % 66.4 + 17.6 70.4+11.3 0.541™"
Vertebral body index 0.68 +0.18 0.77 £ 0.12 0.205™"
Superior adjacent segments, NU 178.4 +41.2 174.7 + 42.0 0.861""
Inferior adjacent segments, NU 173.5 + 28.0 163.1 + 51.5 0.666""
Spinal canal stenosis, % 27.2 +10.0 275 4 1589 0.982""

* Two-tailed Fisher’s exact test, ** /-test.
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Table 4

Comparison of radiological parameters and treatment outcomes between the study groups

Parameter CoT SuT b
(n=17) (CE25))

Changes in radiographic parameters

Cobb angle (final), degrees 12.8 £9.2 116 +75 0.678"
Change in Cobb angle, degrees 49+8.3 0.7 £ 8.3 0.133"
Spinal canal stenosis (final percentage), % 9.3+8.9 6.7 + 8.9 0.377"
Progression of spinal stenosis, % 10.7 + 8.8 21.0 + 14.0 0.012"
Changes in spinal canal cross-sectional area, cm? 04+0.3 09 +0.7 0.007"
Dynamics of degenerative changes in the facet joints at the fracture level, n
No 48 7 <0.001""
Progression to grade I1—II1 7 12
Ankylosis 11 46
Progression of degenerative changes in adjacent facet joints, n
No 50 54 0.163""
Progression to grade II—II1 13 17
Ankylosis 2 9
Progression of degenerative changes in the adjacent intervertebral discs, n
No ES 27 0.001""
Progression to grade II—II1 — 7
Ankylosis — 7
Radiographic findings, n
Fusion 15 21 0.480™"
Stable pseudarthrosis 2 1
Unstable pseudarthrosis 0 1

* t-test; **y2 test.

accelerates degenerative changes both | between surgical and conservative | patient, taking into account comparable
within the fractured vertebra and in the | treatment for such fractures should | clinical outcomes, the need for deformity
adjacent segments. The definitive choice | be a shared decision made with the | correction, and the risk of complications.

Table 5

Comparative studies demonstrating the advantage of conservative versus surgical treatment in long-term outcomes

Source Level of evidence Change in Cobb Progression of spinal VAS Clinical Return

angle stenosis outcome to work

Shen et al. [18] 3 SuT = NS NS NS
Wood et al. [13] 3 NS NS NS CoT NS
Siebenga et al. [20] 2 SuT = SuT SuT SuT
Postetal. [21] 3 = = NS NS =

Landi et al. [22] 3 = = = SuT SuT
Mohamadi et al. [23] 2 SuT = = = SuT
Pehlivanoglu et al. [24] 3 SuT = NS NS NS
Gonzales-Portillo et al. [25] 3 NS = NS = =

SuT — surgical treatment; CoT — conservative treatment; NS — not statistically significant advantage of conservative over surgical treatment.
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Fig. 2

CT scans of a fractured vertebra following conservative (a, b) and surgical (¢, d)
treatment: (a) baseline CT scan of the T12 vertebra post-injury demonstrating
32.3% spinal canal stenosis; (b) follow-up CT scan of the T12 vertebra post-therapy
demonstrating 10.6% spinal canal stenosis and a 0.523 cm? increase in the spinal
canal cross-sectional area; (c¢) baseline CT scan of the L1 vertebra at admission
demonstrating 22.2% spinal canal stenosis; (d) follow-up CT scan post-pedicle screw
fixation demonstrating 0.0% spinal canal stenosis and a 0.967 cm? increase in the spinal
canal cross-sectional area
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