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ABSTRACT

Objective: To evaluate radiographically the stability of the thoracolumbar junction comparing the two types of thoracolumbosacral orthosis
(TLSO) most used in our environment, the Jewett and the Boston braces. Methods. After approval by the institutional review board, nine
participants were submitted to X-rays in the profile view, with the beam focused on T12, in the orthostatic position, maximal flexion without
brace and maximal flexion with the Jewett and the Boston braces. The Cobb angle of the thoracolumbar junction (T10-L2) was measured
and the values compared using the student T test (p <0.05). Results: The Boston brace promoted greater stabilization of the thoracolumbar
junction during flexion of the trunk compared to the Jewett brace (p <0.05). In addition, there was no statistical difference in the Cobb
angle of the thoracolumbar junction in the orthostatic (neutral) position and in flexion using the Boston brace. Conclusion: The Boston brace
presented greater stabilization of the thoracolumbar region during flexion of the trunk compared to the Jewett brace. Level of Evidence II;
Prospective comparative study.
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RESUMO

Obijetivo: Avaliar radiograficamente a estabilidade da transicao toracolombar comparando os dois tipos de orteses toracolombosacras
(OTLS) mais utilizadas em nosso meio: o colete de Jewett e o colete de Boston. Métodos: apds aprovagéo do comité de ética, nove
participantes foram submetidos a radiografias em perfil, com raios centrados em T12 na posigéo ortostatica, flexdo maxima sem colete e
flexdo méxima com a 6rtese de Jewett e com a de Boston. Foi realizada a medida do angulo de Cobb da transigao toracolombar (T10-L2)
e os valores comparados utilizando o teste T de Student (p<0,05). Resultados: O colete de Boston promoveu maior estabilizagao da
transigao toracolombar durante a flexado do tronco em relagéo ao colete de Jewett (p<0,05). Aléem disso, ndo houve diferenga estatistica
do angulo de Cobb da transi¢ao na posigéo ortostatica (neutro) e na flexéo utilizando o colete de Boston. Concluséo: O colete de Boston
apresenta maior estabilizagéo da regiao toracolombar durante a flexdo do tronco em relagéo ao colete de Jewett. Nivel de Evidéncia Il;
Estudo prospectivo comparativo.

Descritores: Aparelhos ortopédicos; Traumatismos da coluna vertebral; Radiografia; Resultado do tratamento.

RESUMEN

Objetivo: Evaluar radiogréficamente la estabilidad de la transicién toracolumbar comparando los dos tipos de drtesis toracolumbosacras
(OTLS) mas utilizadas en nuestro medio, corsé de Jewett y corsé de Boston. Métodos: Después de la aprobacion del comité de ética,
nueve participantes fueron sometidos a radiografias laterales con radios centrados en T12 en posicion ortostética, con flexion maxima sin
y con corsé de Jewett y de Boston. Se llevé a cabo la medida del angulo de Cobb de la transicién toracolumbar (T10-L2) y los valores se
compararon con la prueba t de Student (o < 0,05). Resultados: El corsé de Boston produjo mayor estabilizacion de la transicion toraco-
lumbar durante la flexion del tronco con respecto al corsé de Jewett (p < 0,05). Ademas, no hubo diferencia estadistica en el angulo de
Cobb de la transicién en la posicién ortostatica (neutra) y en flexion con el corsé de Boston. Conclusiones: El corsé de Boston proporciona
mayor estabilizacion de la region toracolumbar durante la flexion del tronco con relacion al corsé de Jewett. Nivel de evidencia Il; Estudio
prospectivo comparativo.

Descriptores: Aparatos ortopédicos; Traumatismos vertebrales; Radiografia; Resultado del tratamiento.

INTRODUCTION Although used for several centuries since the time of Hippocra-

The thoracolumbar junction (T10-L2) is the region most prone  tes,? the conservative treatment of transitional fractures was only sys-
to thoracic and lumbar spine fractures’ and the treatment of these  tematically described by Bedbrook® in the 1970s, when bed rest was
fractures is still controversial. recommended for 6 to 8 weeks, followed by gradual mobilization.
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RADIOGRAPHIC EVALUATION OF THORACOLUMBAR STABILIZATION USING TWO DIFFERENT ORTHOSIS SYSTEMS

Thoracic Lumbar Sacral Orthoses (TLSO) became popular in the
1980s, and several authors reported good results with this approach
in the treatment of burst fractures.*5

The good results of conservative treatment were confirmed in
the 1990s, and some authors began to advocate earlier patient
mobilization.®” At the same time, there was growing enthusiasm for
the surgical approach, seeking a more anatomical reduction of the
fracture in an attempt to achieve better clinical results. However,
Wood et al.,8 in a prospective, randomized study in the early 2000s,
demonstrated that patients with burst fracture without neurologic de-
ficit presented better results with conservative treatment (orthoses)
when compared to surgical treatment.

More recently, a number of authors have proposed an even less
invasive approach, questioning the use of the brace in more stable
thoracolumbar spine injuries.®'® However, the use of orthoses for
the conservative treatment of thoracolumbar junction fractures is still
common practice in our field, and there is no consensus regarding
the best brace to be used.

The aim of this study is to perform a radiographic evaluation of
the stability of the thoracolumbar junction, comparing the two types
of TLSO used most often in our specialty, the Jewett brace, and the
Boston brace.

METHODS

Following approval by the Institutional Review Board (IRB)
(50271015.1.0000.0023) we selected nine healthy male volunteers
with no history of spinal pathologies. These volunteers, who were all
employees or physicians of the institution where the research study
was conducted, filled out an informed consent form.

All the participants were taken to the orthopedic workshop
(which is licensed to operate by the Brazilian Ministry of Health under
ministerial directive No. 793 of April 24, 2012) where two types of
custom-made TLSO were produced:

Jewett: orthosis in hyperextension with support in the anterior
region of the sternum and pubis, and posterior support at the tho-
racolumbar junction.'" (Figure 1)

Boston: custom made orthosis in rigid polypropylene (Figure 2)

These models were chosen because they are the most used
in our field for the treatment of thoracolumbar junction fractures.'

Once the braces had been produced, the research subjects
underwent spine x-rays with the central beam targeted on T12, in the
lateral view, in the neutral orthostatic position, in maximum flexion
without brace, and in maximum flexion with the Jewett and Boston
braces. Prior to the tests in flexion, the participants were instructed to
perform five cycles of flexion and extension of the trunk to familiarize
themselves with movement wearing the brace. All the tests were
supervised and positioned by one of the authors of the work (VNN)
to ensure correct positioning of the patient, uniformity of the test,
and correct adjustment of the braces. The tests were performed

Figure 1. Jewett Brace.
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Figure 2. Boston Brace.

at a constant distance of 1.8 m using Polymat Plus radiography
equipment (Siemens Medical System, Inc, Iselin, NJ) and scanned
in CR (Computed Radiography, Fujiflm Medical Systems, USA).
Lead protective garments were worn in the area of the thyroid and
gonads, and goggles were also worn.

The Cobb angle of the thoracolumbar junction (upper plateau of
T10 and lower plateau of L2) was measured, and the values were
compared with the patient in the orthostatic position without a brace,
in flexion without a brace, and in flexion wearing either the Jewett
brace or the Boston brace. Extension radiographs were not taken,
in order to minimize exposure to radiation, as the main function of
the orthosis is to avoid kyphotic deformities.

In addition, all the participants were asked the following ques-
tions: Which brace gave you a sense of greater stability? Which
brace did you feel most comfortable wearing?

The data were collected and recorded in a spreadsheet (Excel -
Microsoft Office 2013) and subsequently transferred to SPSS - IBM
software version 23 for statistical analysis. Quantitative variables
were presented with their means and standard deviations. Compari-
son of means was performed using the paired sample t-test. All tests
were applied accepting a 5% probability of error and considering a
95% confidence interval.

RESULTS

The study participants were 9 volunteers with an average age of
28.8 years (+2.1) and mean Body Mass Index of 26.5 Kg/m? (+3.0).

The Cobb angles are described in Table 1.

There was no association between mobility of the thoracolumbar
junction and BMI using either brace.

Comparison of thoracolumbar junction angulation is described in
Table 2. Kyphotization with the Boston brace was significantly lower
than that permitted with the Jewett brace. In addition, there was no
statistical difference between the neutral position and wearing the
Boston brace.

All participants reported that the Boston brace gave them a sen-
se of greater stability, except for one who was indifferent. In addition,
7 participants said that the Jewett brace was more comfortable,
although one participant said there was no difference, and one found
the Boston brace more comfortable.

Table 1. Cobb angles of the thoracolumbar junction (T10-L2).

Evaluation Mean (Standard Deviation)
Neutral orthostatic 7.0° (5.7)
Maximum flexion without brace 28.0° (6.1)
Flexion with Boston 7.9° (6.5)
Flexion with Jewett 12.3° (7.4)
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Table 2. Comparison of the degree of kyphosis with and without the use
of the braces.

Evaluation Mean (.Stfmdard p

Deviation)

Flexion with Boston 7.9° (6.5) 0.021*
Flexion with Jewett 12.3° (7.4)

Maximum flexion without brace 28.0° (6.1) <0.001*
Flexion with Boston 7.9° (6.5)

Maximum flexion without brace 28.0° (6.1) <0.001*
Flexion with Jewett 12.3° (7.4)

Orthostatic in neutral position 7.0° (5.7) 0.626*
Flexion with Boston 7.9° (6.5)

Orthostatic in neutral position 70° (5.7) 0.044*
Flexion with Jewett 12.3° (7.4)

*Student-t test for paired samples

DISCUSSION

Adequate treatment of thoracolumbar junction fractures is still a
controversial issue. Although there are more recent studies showing
that some fractures can be treated with early ambulation and without
a brace, this practice is not yet the most common.®'0

In the study by Bailey et al.,® only patients with burst fractures
with segmental kyphosis below 35° were included in the sample. The
patients were randomized to wear the brace or not, and the clinical
and radiographic results were compared. Although the main evalua-
tion, performed at 3 months of follow-up, did not show any functional
difference between the groups, in the earlier evaluation the group
that wore the brace experienced less pain and less kyphosis of the
segment, but did not achieve statistical significance. In addition, this
study used post-cast orthoses, with a design similar to that of the
Jewett brace, which was the orthosis with the least ability to stabilize
the thoracolumbar segment in our study.

The study by Ohana et al.’%is a retrospective cohort study
that assessed patients treated with and without a brace. Although
the lack of a standard indication of brace usage was mentioned,

non-use of orthosis in fractures with a more stable aspect (initial
kyphosis of 9.7° in the group treated with a brace and 5.7° in the
group treated without a brace, with no statistical difference) is usu-
ally recommended. Only wedge fractures (type A1 according to
the AO classification),'? which are very stable fractures, in which
brace stabilization may lose its function, were treated. Moreover,
the assessment was only radiographic after one year of follow-up,
not allowing evaluation of the potential pain relieving action of the
brace in the early phase of the treatment.

In view of all these factors, use of the brace is still a very common
practice in the treatment of patients with thoracolumbar junction
fractures. Despite several reports of good results,>® little is known
about the best orthesis to be used at this time.

The Jewett or hyperextension orthesis is one of the most used.
Although American literature predominantly uses prefabricated and
adjustable orthoses, in our field this is not the most common practice
due to the high cost of these devices.

Our study demonstrated that the Boston brace provides greater
stabilization of the thoracolumbar junction during flexion than the
Jewett brace. It has also been shown that even during forced flexion
with the Boston brace, there is no kyphotization of this region in
relation to the neutral position, which did not happen during flexion
with the Jewett brace.

These results suggest that the Boston brace is a better treatment
option for thoracolumbar spine fractures than the Jewett brace, es-
pecially in cases requiring greater stability (e.g., burst fractures with a
lower degree of kyphotization than necessary for surgical indication).

Our study has several limitations, such as sample size and
evaluation of the intact region (without the presence of a fracture).
However, it was the only study found in the literature that assessed
the radiographic mobility of the region most affected by fractures,
comparing the two main types of orthosis used in our field.

CONCLUSION

The Boston brace provides greater stabilization of the thora-
columbar region during flexion of the trunk than the Jewett brace.
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