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Objective. To analyze the results of staged preoperative correction of uncomplicated comminuted fractures in the thoracolumbar spine.

Material and Methods. Retrospective study included data from 51 patients (33 men and 18 women) 17–35 years old with type A3 spinal 

injuries without urgent indications for surgery. In preparation for a possible operation, patients received a corset treatment with reclina-

tion pneumopelot for 2–3 days.

Results. The results were evaluated based on clinical, radiological and CT data. The result after reclination corset treatment was con-

sidered good if a restoration of the vertebral height was achieved with its residual deficit of less than 10 % or local wedge shape not more 

than 10°; satisfactory – with a residual decrease in vertebral body height from 10 to 30 % or in kyphotic deformity from 10 to 20°; and un-

satisfactory – with a decrease in body height of more than 30 %, and in kyphotic deformity of more than 20°. With an average decrease in 

the height of the fractured vertebral body before surgery by 45 % and the local kyphosis magnitude of 27.0° ± 5.5°, the staged reclination 

provided complete correction of kyphosis in all cases and restoration of the height of the compressed vertebra to a residual deficit of less 

than 10 % in 78 % of cases. Neurological disorders were not noted.

Conclusion. In case of incomplete burst vertebral fractures not complicated by compression of the spinal cord, the method of early (in the 

first 7 days after the injury) corset treatment with staged fracture reclination by a pneumatic chamber can be effectively used to eliminate 

local kyphotic deformity and restore the height of fractured vertebra.
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Spinal fractures account for 4–8 % of 
all injuries of the musculoskeletal sys-
tem, with the percentage of uncomplicat-
ed vertebral body fractures in the lower 
thoracic and lumbar spine amounting to 
85 % of the spinal fractures [1, 2]. In this 
case, the variety of injuries complicates 
diagnosis and making optimal decisions 
about conservative or surgical treatment 
[3]. Conservative treatment of uncom-
plicated comminuted fractures of the 
thoracolumbar spine, being biomechan-
ically sound [4], is not always supported 
by long-term outcomes [5]. On the oth-
er hand, modern tactical classifications 
of spinal fractures, which recommend 
surgical stabilization for mechanically 
totally unstable injuries [6–8], are not 
always unambiguous in the indications 
for urgent surgery for uncomplicated A2 
(split), A3 (incomplete burst), and A4 
(complete burst) fractures [9].

Elimination of the kyphotic deformity 
and restoration of anterior spinal column 
support in the treatment of these frac-
tures are pathogenically substantiated. 
Even when interventions based on the 
damage control principle are performed 
only through the posterior approach, 
which is achieved in 82.6 % of patients, 
postoperative complications occur in 
18 % of cases, and the loss of correction 
in the long-term period ranges from 6 
to 24 % [6, 10, 11]. Apparently, the sur-
geon’s main goal in an emergency situ-
ation is to improve the treatment out-
come by means of minimally traumatic 
stabilization: if anterior reconstruction is 
necessary, patients can be transferred to 
specialized departments for elective sur-
gery, especially because less than 15 % of 
surgeons actively operating on the spine 
are familiar with both (anterior and pos-
terior) approaches to the spine [1, 2, 6].

The choice of delayed surgical treat-
ment for a conditionally unstable 
mechanical fracture of the spine can be 
related to both objective and subjective 
causes, including technical readiness of 
the clinic for a complete radiographic 
examination of the patient and the pres-
ence of a surgeon familiar with these 
interventions. In some cases, the organi-
zation of such surgery, including transfer 
of the patient to a specialized hospital, 
may take several days within which sim-
ple conservative measures can not only 
simplify subsequent stabilization surgery 
but also raise the question of its reason-
ability. Corset reclination of the fracture 
can be used as this treatment option.

The purpose of this study was to ana-
lyze the outcomes of corset reclination in 
uncomplicated comminuted fractures of 
the thoracolumbar spine used in staged 
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preparation for surgical stabilization of 
the spine.

Material and Methods

The study was performed at the Navoi 
Regional Hospital (Uzbekistan). We stud-
ied the long-term treatment outcomes 
in 51 patients (33 males and 18 females) 
aged 17–35 years with an injury duration 
of 1 to 7 days who were hospitalized in 
2016–2017. Criteria for inclusion in the 
study were as follows:

– T11–L3 vertebral fractures as the 
functionally most mobile, with a poten-
tial risk of neurological complications 
due to the spatial relationship between 
this level and the lumbar spinal cord 
enlargement;

– classification of the fracture accord-
ing to the morphological component as 
type A3 with an intact ligamentous appa-
ratus and the absence of neurological 
disorders [8, 9];

– single-level spinal fracture;
– injury duration of less than 7 days;
– CT examination of the spine in the 

course of treatment.
Mandatory exclusion criteria were as 

follows: injury to the ligamentous spinal 
structures, pathological vertebral frac-
tures due to metastatic lesions, patients 
over 60 years of age (due to the possibili-
ty of an osteoporosis-associated fracture).

A feature of preoperative manage-
ment of patients was local anesthesia 
according to the Schneck procedure 
with admission of 0.5 % S. Novocaini 
(100–150 mL), followed by (on the 2nd 
day) placing a corset with a posterior 
frame and gradual reclination for 2–3 
days by increasing the height of a reclina-
tor (pneumatic chamber) located at the 
fracture level. Given the lack of a correla-
tion between pressure in the pneumatic 
chamber and the severity of subjective 
complaints and degree of deformity cor-
rection (this is associated with individual 
anatomical features and patient toler-
ance of the procedures), the following 
technique was used: the reclinator was 
filled with air under pressure control up 
to 30–40 mm Hg until moderate pain 
appeared in the compression area. After 
this, the procedure was stopped, with 

the pressure being maintained until pain 
relief, which usually occurred within 
5–7 h. After relieving the pain, the pheu-
matic chamber was re-filled using the 
same procedure, repeating the proce-
dure 3–4 times a day for 2–3 days. An 
indirect indicator for cessation of the 
manipulation was the absence of back 
pain upon blowing air into the chamber, 
which indicated achieving reclination of 
the vertebra [12, 13].

The outcome was evaluated based 
on clinical and radiographic indicators 
and CT data. Radiographic studies were 
performed with the patient in the prone 
position, without removing the corset. 
There were no significant differences 
between the prone position and only 
under extension in the corset (p < 0.05). 
The outcome was considered good if cor-
set reclination resulted in restoration of 
the vertebral height with a residual loss 
of not more than 10 % or local wedg-
ing of not more than 10°. In the satisfac-
tory outcome, a residual decrease in the 
vertebral body height was from 10 to 
30 %, and kyphotic deformity was from 
10 to 20°. In the unsatisfactory outcome, 
a decrease in the body height was more 
than 30 %, and a kyphotic deformity 
exceeded 20°.

The efficacy of surgery is not the study 
objective and is not addressed in this 
paper. However, it should be clarified 
that in the case of subsequent surgery, 
the corset was removed on the operating 
table with the patient in the prone posi-
tion. In this case, the achieved complete 
restoration of the vertebral body height 
allowed transpedicular fixation without 
additional reduction of the fracture dur-
ing instrumentation.

Results

The distribution of patients by the ver-
tebral injury level is presented in Table 1.

The mean height of a fractured ver-
tebral body on the first examination 
of patients was 45 % compared to the 
mean height of neighboring vertebrae; 
the mean local kyphotic deformity (ver-
tebral wedging) was 27.0° ± 5.5°.

The results of staged conservative cor-
rection were assessed based on the num-

ber of patients who achieved changes 
in the vertebral body height and local 
kyphosis (Table 2). It is seen that staged 
reclination in the corset enabled elimi-
nation of local kyphosis in all patients, 
which allocated most of the patients 
(78.4%) to the group with a minimal 
decrease in the vertebral body height.

Clinical case (Fig.). A 42-year-old male 
patient S. was admitted to the clinic with 
a closed uncomplicated comminuted 
fracture of the L1 vertebra (type A3) on 
November 01, 2019. Low quality X-ray 
(before hospitalization) was presented. 
The presence of a fracture was obvious, 
and an examination at the hospital was 
limited to CT. Features of the fracture 
detected during the radiographic exami-
nation included a decrease in the anterior 
L1 body height by 45 % and local kypho-
sis of 23°; T12 wedging without a trau-
matic component, which was confirmed 
by CT data. The patient underwent anes-
thesia of the fracture site (according to 
Schneck) with 0.5 % S. Novocaini (100 
mL) and placement of an orthosis, after 
which reclination was performed accord-
ing to the described procedure for 3 days. 
An X-ray examination confirmed elimi-
nation of the kyphotic deformity and 
almost complete restoration of the frac-
tured vertebra height (residual loss of the 
anterior vertebral height was 10 %). Giv-
en the patient’s desire to return to active 
life as quickly as possible, he underwent 
two-segmental transpedicular fixation. 
The patient was verticalized on the 4th 
day after surgery. The outcome was fol-
lowed-up after 6 months: the patient had 
a lifestyle consistent with that before the 
injury and had no complaints.

Discussion

Since introduction of the first tactical 
classification of spinal fractures, which 
was based on assessment of angulometric 
and linear indicators [14], there has been 
a discussion on the features of choosing 
a method for surgical stabilization of the 
spine based on these criteria [2, 6–10, 
15]. In this case, it has been proved that 
restoration of the fractured vertebral 
body height and indirect decompression 
of the spinal canal contents due to 
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ligamentotaxis in the case of potentially 
unstable vertebral fractures in the 
thoracolumbar spine can be effectively 
achieved only within the first 7–10 days 
after injury [2, 5, 16].

Due to various causes, such urgent 
surgery is not always possible, but the 
available time can be used quite effec-
tively. Our study has demonstrated that 
early corset reclination in incomplete 
burst fractures (type A3), which starts 
in the first days after injury, reduces the 
number of patients with a vertebral body 
height loss of more than 10% from 84.6 % 
to 21.6 % and with compression of more 
than 30 % from 42.3 % to 5.9 %, which is 
more optimistic than the data on restora-
tion of height of a compressed vertebra 
in only 9.3 % of operated patients [10]. 
This is also true with regard to correc-
tion of local kyphosis, which has been 
achieved in 87 % of patients undergoing 
surgery [17] and in all cases in our series.

It should be noted that selection of 
patients for corset correction requires 
a clear tactical classification of injuries 
with observance of two mandatory con-
ditions: the absence of neurological dis-
orders and preserved stability of the pos-
terior spinal column [6, 8, 14, 15]. In this 
case, an incomplete burst fracture with 
linear injury to the vertebral arch can 
correspond to conditionally unstable 
injury when surgical management is not 
always unambiguous [9].

In our opinion, corset reclination for 
uncomplicated vertebral fractures should 
be considered as one of the effective 
options in the arsenal of a traumatolo-
gist and a neurosurgeon. Probably, for 
this reason, interest in conservative treat-
ments of these fractures has remained so 
far despite the rapid development of spi-
nal surgery [18].

Conclusion

In the case of incomplete burst ver-
tebral fractures not complicated by 
compression of the spinal cord, a 
technique of early (within the first 7 days 
after injury) corset treatment with staged 
reclination of the spine using pneumatic 
chamber can be effectively used to 
eliminate local kyphotic deformity and 

Table 1

Distribution of patients according to vertebral injury levels, n (%)

Injury level Patients

T11 6 (11.5)

T12 22 (42.3)

L1 17 (34.6)

L2 4 (7.7)

L3 2 (3.8)

Total 51 (100.0)

Table 2

Distribution of patients according to the efficacy of preoperative deformity correction, n (%)

Stage Vertebral body height loss Local kyphotic deformity

<10 % 10–30 % >30 % <10º 10–20º >20º

At admission 6 (11.5) 24 (46.2) 21 (42.3) 8 (15.3) 39 (77.0) 4 (7.7)

After 

reduction

40 (78.4) 8 (15.7) 3 (5.9) 51 

(100.0)

– –

restore the height of fractured vertebral 
body.

The presented technique can be used 
to prepare a patient for a possible sur-
gical intervention and (in the case of a 
patient’s refusal of surgical treatment) 
as an independent method for treat-
ment of uncomplicated vertebral frac-
tures (type A3).

Potential limitation on the reliability 
of results. In this study, the fracture type 
was assessed only on the basis of X-ray 
and CT data. In this case, the patients 
included in the analysis did not have any 
convincing signs of potential injury to 

the ligamentous apparatus, which does 
not exclude the possibility of these find-
ings if MRI were performed, the routine 
use of which in the absence of neurologi-
cal complications is not always indicated 
and possible.
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Fig. 
A 42-year-old male patient S. with a L1 vertebral fracture (type A3): a – a lateral X-ray 
and a CT scan at admission; local kyphosis = 23°, anterior vertebral height loss = 45 %; 
b – an X-ray at the stage of reduction using a device for treatment of the spine; the 
deformity is completely eliminated; height of fractured vertebra is partially restored; the 
residual loss of anterior vertebral height is 10 %; c – appearance of the patient before 
placing in the prone position; d – an X-ray of the spine (two projections) after two-
segmental transpedicular fixation and posterior spinal fusion
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