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CORRELATION BETWEEN THE SCHANZ SCREW INSERTION ANGLE
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ABSTRACT

Objective: To compare the Schanz screw insertion angle and the loss of the regional kyphosis correction in thoracolumbar burst
fractures following posterior short instrumentation surgery. Methods: Patients with a thoracolumbar burst fracture between levels T11-L2
were divided into two groups (parallel and divergent) according to the angle formed between the Schanz screw and the vertebral plateau.
Regional kyphosis was evaluated in preoperative, immediate postoperative and last follow-up radiographs. Results: Of the 58 patients
evaluated, 31 had a parallel assembly and 27 had a divergent assembly. When we analyzed the angle of kyphosis, no statistical difference
was observed between the pre- and postoperative radiographs. However, a statistical difference in the last follow-up radiographs and in
the final loss of the kyphosis correction was confirmed. Conclusion: The insertion of Schanz screws with a divergent assembly presents
better radiographic results with less loss of kyphosis correction angle when compared with the parallel assembly technique. Level of
Evidence llI; Retrospective cohort study.

Keywords: Thoracolumbar Fractures; Short-Segment Fixation; Posterior Fixation; Kyphosis.

RESUMO

Objetivo: Comparar 0 dngulo de inser¢do do pino de Schanz e os resultados da perda de corregédo da cifose regional nas fraturas
toracolombares do tipo exploséo apds tratamento cirdrgico com instrumentacdo curta por via posterior. Métodos: Os pacientes com
fratura toracolombar do tipo exploséo entre os niveis de T11-L2 foram divididos em dois grupos (paralelo e divergente) de acordo com o
angulo formado entre o pino de Schanz e o platé vertebral. Foi avaliada a cifose regional nas radiografias pré-operatoria, pds-operatdria
imediata e do Ultimo acompanhamento. Resultados: Dos 58 pacientes avaliados, 31 apresentaram uma montagem paralela e 27 uma
montagem divergente. Ao analisarmos o angulo da cifose, ndo se observou diferenga estatistica nas radiografias pré- e pds-operatoria
imediata. Porém, verificou-se uma diferencga estatistica nas radiografias do ultimo acompanhamento e na perda final de corregéo da
cifose. Conclusées: A inser¢do do pino de Schanz com uma montagem divergente apresenta melhores resultados radiograficos com
menor perda do angulo de corregcéo da cifose quando comparada com a técnica de montagem paralela. Nivel de Evidéncia IlI;
Estudo de coorte retrospectivo.

Descritores: Fratura Toracolombar; FixaCao Curta; Fixagao Posterior; Cifose.

RESUMEN

Objetivo: Comparar el angulo de insercién del tornillo de Schanz y los resultados de la pérdida de correccién de la cifosis regional en
las fracturas toracolumbares del tipo explosién después del tratamiento quirtirgico con instrumentacion corta por via posterior. Métodos: Los
pacientes con fractura toracolumbar del tipo explosién entre los niveles de T11-L2 fueron divididos en dos grupos (paralelo y divergente)
de acuerdo con el angulo formado entre el tornillo de Schanz y la meseta vertebral. Fue evaluada la cifosis regional en las radiografias
preoperatoria, posoperatoria inmediata y del Ultimo acompanamiento. Resultados: De los 58 pacientes evaluados, 31 presentaron un
montaje paralelo y 27 un montaje divergente. Al analizar el angulo de la cifosis, no se observd diferencia estadistica en las radiografias pre y
postoperatoria inmediata. Sin embargo, se verificé una diferencia estadistica en las radiografias del ultimo acompariamiento y en la pérdida
final de correccion de la cifosis. Conclusiones: La insercion del tornillo de Schanz con un montaje divergente presenta mejores resultados
radiograficos con menor pérdida del angulo de correccion de la cifosis cuando comparada con la técnica de montaje paralelo. Nivel de
Evidencia lll; Estudio de cohorte retrospectivo.

Descriptores: Fracturas Toracolumbares; Fijacion Corta, Fijacion Posterior; Cifosis.
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INTRODUCTION

A high incidence of spinal fractures occurs in the thoracic
or lumbar region.! Most of these injuries are between segments
T10-L2, which comprise the thoracolumbar junction.” The objec-
tive of surgical treatment of unstable thoracolumbar fractures is
to restore the alignment and stability of the spine and to achieve
decompression of neural elements if necessary, allowing the early
mobilization of the patient.2® The ideal treatment for these fractures
is still a matter of debate, motivating studies over the last few deca-
des that have enabled the development of new concepts and more
efficient procedures for the early rehabilitation of patients.

Posterior instrumentation is often used in surgeries for unstable
thoracolumbar fractures.*® Transpedicular short segment fixation
became popular after the introduction of pedicle screws by Roy-
-Camille et al. and the internal fixator by Dick et al.®'® The internal
fixator stands out for being an injury stabilization and reduction
assembly system made up of screws, rods, and connectors that
enables the correction of deformity in the different planes, acting
as a tension band, a buttress, or a neutralization system.'"'? With
the use of the internal fixator, it became possible to achieve better
correction of kyphotic deformity, greater initial stability, early painless
mobilization, and indirect decompression of the vertebral canal, with
decreases in interoperative bleeding and surgical time.''® However,
the correction obtained in the sagittal plane may be lost in long-term
follow-up and in some cases reconstruction of the anterior spine is
required to prevent collapse due to kyphosis.'61°

The Schanz screw insertion angle can influence the final stability
of the system. The biomechanical study proposed by Ouellet et al.?°
analyzed the difference between the resistance of divergent and
parallel assemblies and observed that the former offered greater
stability. However, this study on cadavers did not evaluate the effect
of prolonged mechanical stress. To date, no study has comparatively
evaluated the results of these two assemblies in vivo.

The objective of this study is to evaluate the correlation betwe-
en the Schanz screw sagittal plane insertion angle in short instru-
mentations and the loss of kyphotic correction in the respective
long-term follow-ups.

METHODS

Patients with thoracolumbar burst fractures of a single segment
between levels T11-L2 without neurological deficit who underwent
short posterior instrumentation without arthrodesis using the AO
internal fixator at the Hospital Sao Paulo of the Universidade Federal
de Séo Paulo, during the period from January 2008 to July 2015
were evaluated. The study was approved by the Institutional Review
Board as protocol number CAAE: 73689716.5.0000.550 and all the
patients agreed with and signed the informed consent form (ICF).

The fractures were classified according to the AO Spine?! criteria
for traumatic thoracolumbar spinal fractures. Unstable burst fractures
(A3 and A4) with a loss of vertebral body height greater than 50% or
with regional kyphosis of 25° were included in the study. All patients
underwent posterior stabilization within the first three days following
the injury with transpedicular Schanz screws inserted in the vertebrae
above and below the level of the fractured bone, without arthrodesis.
The reduction of the kyphosis angle was achieved using the technique
recommended for use of the AQ internal fixator®? (Universal Spine
System, DePuy Synthes, West Chester, PA). The implants were not
routinely removed and no patient required an additional approach.

Radiographs of the thoracolumbar spine in the preoperative
period, immediately following surgery, and at the last follow-up were
used. The configuration of the internal fixator system assembly was
categorized according to the angle formed between the Schanz
pedicle screws and the terminal plate of the vertebra. (Figure 1) The
patients were divided into two groups: Group 1, parallel assembly
in which the sum of angles | and S is less than 10° and Group 2,
divergent assembly in which the sum of these angles is greater
than10°. Regional kyphosis was calculated by the Cobb method,
one vertebra above and one vertebra below the fracture. (Figure 2)

Figure 1. Schanz screw insertion angle.

Cobb Angle

Figure 2. Regional kyphosis calculated using the Cobb method.

The loss of correction of the kyphosis angle at the end of follow-up
in relation to the immediate postoperative period, as well as its
correlation with the configuration of the system assembled was
analyzed using the ANOVA test. A probability value less than 0.05
was considered statistically significant.

RESULTS

Of the 58 patients treated with the Schanz screw technique,
40 were men and 18 were women, with a mean age of 41.6 years
(15-61 years). The mean follow-up time was 62 months (16-108
months). Six patients had a fracture in T11, nine in T12, 23 in L1,
and 20 in L2. Groups 1 and 2 were similar in terms of age, sex, and
follow-up time (Table 1). Thirty-one patients presented a parallel
assembly (<10°) and 27 patients a divergent assembly (>10°).

Table 2 shows the distribution of the preoperative, immediate
postoperative, and most recent follow-up regional kyphosis angles,
as well as the loss of correction of kyphosis. Figure 3 shows the
comparison of the kyphosis angle values between the groups.

There was an improvement between the preoperative and im-
mediate postoperative angles of kyphosis of 16.54° in Group 1 and
15.89° in Group 2. There was no statistical difference when this
value was compared between the groups (p = 0.47). The difference
between the mean angles in the immediate postoperative period
and at the last follow-up (loss of kyphosis correction) was 12.26°
(4-18°) in Group 1 and 8.59° (2-18°) in Group 2, indicating a statis-
tical difference (p=0.001).

DISCUSSION

The thoracolumbar junction constitutes a transitional zone be-
tween the rigid thoracic spine and the mobile lumbar spine. Fractu-
res in this region can be unstable, evolving with significant kyphotic
deformity.32* Conservative treatment is recommended for stable

Coluna/Columna. 2020;19(3):209-12



CORRELATION BETWEEN THE SCHANZ SCREW INSERTION ANGLE AND THE LOSS OF KYPHOSIS CORRECTION IN THORACOLUMBAR FRACTURES

Table 1. Demographic distribution.

Mean Min Max P-value
Group 1| 39.81 19 59
A 0.762
9e Group 2 | 4086 | 15 61
Group 1| 59.65 15 108
Follow- 0.811
orowup Group 2| 5770 | 16 106
Group 1 Group 2 P-value
Sex
N % N %
Female 8 | 258% | 10 | 37.0%
0.356
Male 23 [ 742% | 17 | 63.0%
Table 2. Comparison of the kyphosis angle values.
Mean | St@ndard | i Max | c1 |P-value
Deviation
Preoperative Group 1119.06 551 8 29 1.94 0.609
Angle Group 2 | 18.37 | 4.64 10 | 28 |1.756|
Postoperative Group 1| 2.23 3.52 -3 10 [ 1.24 0776
Angle Group 2 | 2.48 3.24 -4 8 [122] 7
) Group 1| 14.48 4.39 6 23 [ 1.54
Final Angl 0.002
MEANGE  Group 2 [11.07| 350 | 5 | 18 | 132
) Group 1| 12.26 3.92 4 18 | 1.38
C t L 0.001
Orrecton £088 e ouwp 2| 859 | 373 | 2 | 18 | 1.41
25
20 19,06
18,37 14,48
15
10 11,07
5 2,48
0 2,23
Pre Post Final
Group 1 Group 2

Figure 3. Evolution of the regional kyphosis angle.

fractures without neurological changes,? but it does not always have
an adequate and predictable outcome.?82” Surgical treatment of
these fractures can be performed by posterior, anterior, or combined
approach. Posterior approach short segment instrumentation was
introduced by Roy-Camille?® in 1998 and has the advantage of less
bleeding, a smaller area of muscle dissection, and it incorporates
fewer levels of arthrodesis.?*!

Studies that evaluate anterior instrumentation®233 and compare
it with the posterior approach cite late correction loss as the major
disadvantage of the posterior approach. In the case of a single
approach, there is a preference for the posterior approach for its te-
chnical advantages, however, when the anatomy of the injury clearly
demonstrates failures of the anterior and middle spine, the anterior
approach should be performed to complement the posterior proce-
dure. Yu et al.,3* in their retrospective study of 20 patients submitted
to short arthrodeses, reported a high failure rate (breakage of the
implant and/or pseudoarthrosis), also stating the need for comple-
mentation by anterior approach with grafting and instrumentation to
ensure a more satisfactory outcome. On the other hand, Verlaan3®
conducted a systematic review of the last thirty years, evaluating
all the methods: anterior approach, posterior approach with short
and long arthrodeses, and combined approaches and did not find
significant differences among the proposed techniques regarding
maintenance of the correction.

Short instrumentation is considered a viable option for the
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treatment of thoracolumbar fractures.®6%” The comparison between
long and short fixation is a highly debated topic and each type of
instrumentation is associated with specific advantages and disad-
vantages. Tezerem et al.®® prospectively evaluated the clinical and
radiographic results of two groups of patients treated with short or
long instrumentation for thoracolumbar fractures. Measuring the
local kyphosis, sagittal index, and vertebral height showed that the
long instrumentation group had better radiological results at the end
of follow-up. However, there was no statistical difference between
the clinical results of the two groups.

Much is said about the need for arthrodesis in patients under-
going posterior short instrumentation. In their prospective, randomi-
zed study, Wang et al.* divided the patients treated with posterior
short instrumentation into two groups: with and without arthrodesis.
They observed that arthrodesis is not itself necessary; both groups
evolved with a loss of correction during follow-up with no statistical
difference between them. They saw the fact that complications (pain,
fracture of the iliac crest, paresthesia, and infection) could be avoi-
ded by the removal of the graft as an advantage of the technique
with arthrodesis, in addition to its shorter surgical time.

The biomechanical study conducted by Ouellet et al 2 analyzed
the difference between parallel and divergent Schanz screw insertion
assemblies. In all the models the divergent assembly was observed
to be more rigid and stable than the parallel. This greater rigidity of
the divergent assembly is due to the greater strength that exists in
the interface between the point of the screw and the subchondral
bone, as opposed to the parallel assembly, in which the interface is
with spongy bone. Another factor that contributed to its greater resis-
tance is that the divergent assembly decomposes the compressive
force vector, reducing the load on the anterior spine.

This study was composed of patients with thoracolumbar burst
fractures (T11-L2) classified as A3 or A4 by the AOSpine classifica-
tion.2! The mean regional preoperative kyphosis of the 58 patients
evaluated in the study was 18.74°, correcting for a mean value of
2.37°, which presented a mean loss of correction of 10.55° during
follow-up. These values are like those of previous studies that repor-
ted a loss of kyphosis correction during follow-up in patients treated
with short instrumentation.

When we divided the patients into two groups according to the
Schantz screw angulation, one being a parallel assembly and the
other divergent, we observed a statistically significant difference
between the two groups in loss of correction at the final follow-up:
12.26° in Group 1 and 8.59° in Group 2, (p<0.05). These data cor-
roborate the biodynamic findings of Ouellet et al.,?° who observed
greater resistance of the Schanz screws to compression forces in
the divergent system assembly.

One of the limitations of this study was that it did not evaluated
the quality of life indices in the pre- and postoperative periods.
In this respect, the work of Sanderson and Fraser*® showed that,
despite the loss of kyphosis correction, there was no correlation
with patients’ physical function, pain, or quality of life. A prospective,
randomized study comparing these two forms on Schanz screw
insertion assemblies may be necessary to accurately determine
the best technique for preventing the loss of kyphosis correction
in patients with thoracolumbar fractures treated with short fixation.

CONCLUSION

Based on the results obtained in this study, we conclude that
Schantz screw insertion with a divergent assembly presents better
radiographic results, with less loss of the kyphotic correction angle
in long-term follow-up, when compared to the parallel assembly
technique in patients with thoracolumbar fracture treated with short
instrumentation.

All authors declare no potential conflict of interest related to
this article.
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