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ABSTRACT

Obijective: To evaluate the preliminary results of the surgical treatment through minimally invasive fixation technique in patients with thoraco-
lumbar spinal fractures. Methods: Retrospective study of 17 patients with fractures of thoracolumbar vertebrae who underwent surgery with
percutaneous fixation in the period of 2009 to 2011. The clinical evaluation of the results was performed using the SF-36 and Oswestry ques-
tionnaires. The radiographic parameters evaluated were: fracture classification according to Magerl’s criteria, wedge angle of the fractured
vertebrae and bisegmental Cobb angle. These measurements were made in the preoperative, immediate postoperative and 1 year after surgery.
Other data such as associated injuries, neurological deficit, post-surgical infection, loosening and breakage of implants were also considered.
Results: The data revealed average scores above 80% in all domains of the SF-36 questionnaire while in Oswestry Questionnaire, 79% of
patients had minimal or absent physical limitations with a mean score of 12.4+11.89%. The average Cobb angle for preoperative kyphosis
was 5.53°+13.80°, 2.18°+13.38° in the early postoperative period and 5.26°+13.95° one year after surgery. The average correction obtained
after surgery was 3.35° and the average correction loss was 3.19°. No complications such as post-surgical infection, permanent neurological
deficits and implant loosening and breakage were observed. Conclusion: The surgical treatment of fractures of thoracolumbar vertebrae using
a minimally invasive technique provides satisfactory clinical and radiographic results with low complication rates.
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RESUMO

Objetivo: Avaliar os resultados preliminares do tratamento cirdrgico pela técnica de fixagado minimamente invasiva em pacientes portadores de
fraturas toracolombares da coluna vertebral. Métodos: Estudo retrospectivo de 17 pacientes com fraturas de vértebras toracolombares subme-
tidos a tratamento cirdrgico com fixagdo percutanea no periodo de 2009 a 2011. A avaliagéo clinica dos resultados foi realizada através dos
questionarios SF-36 e Oswestry. Os parametros radiograficos avaliados foram: classificagéo das fraturas segundo critérios de Mager!, &ngulo
de acunhamento da vértebra fraturada e o &ngulo de Cobb bissegmentar do segmento afetado. Estas medidas foram feitas nos periodos pré-
-operatdrio, pés-operatodrio imediato e 1 ano apos a cirurgia. Outros dados como lesdes associadas, déficit neuroldgico, infeccao pds-cirdrgica,
soltura e quebra de implantes também foram considerados. Resultados: Os dados obtidos revelaram médias acima de 80% em todos o0s
dominios do Questionario SF-36 enquanto que no Questionario de Oswestry, 79% dos individuos apresentaram limitagées fisicas minimas ou
ausentes com escore medio de 12,4%+11,89. O valor médio do angulo de Cobb pré-operatdrio foi de 5,53°+13,80° de cifose, o pds-operatério
imediiato de 2,18°+13,38° de cifose e o pds-operatdrio tardio de 5,26°+13,95° de cifose. A média de corregdo foi de 3,35° e a perda média
de corregédo, de 3,19°. Nao foram observadas complicagbes como infecgao pos-cirtrgica, déficit neuroldgico permanente, soltura ou quebra
de implantes. Conclusdo: O tratamento cirdrgico das fraturas de vértebras toracolombares com a utilizagao de técnica minimamente invasiva
proporciona resultados clinicos e radiograficos satisfatérios, com baixos indices de complicagbes.

Descritores: Coluna vertebral; Traumatismos da coluna vertebral, Fraturas da coluna vertebral, Fixacao de fratura.

RESUMEN

Objetivo. Evaluar los resultados preliminares de la técnica de tratamiento quirdirgico para la filacidn minimamente invasiva en pacientes con frac-
turas de la columna toracolumbar. Métodos: Estudio retrospectivo de 17 pacientes con fracturas de vértebras toracolumbares fueron sometidos
a cirugia con fijacion percutanea en el periodo de 2009 a 2011. Se realizd la evaluacion clinica de los resultados utilizando los cuestionarios
SF-36 y Oswestry. Se evaluaron los paréametros radiograficos: clasificacion de fracturas segun criterios de Magerl, angulo de acuriamiento de la
vértebra fracturada y el angulo de Cobb bissegmentar del segmento afectado. Estas mediciones se realizaron en el preoperatorio, postoperatorio
inmediato y 1 ano después de la cirugia. También se consideraron otros datos, tales como lesiones asociadas, déficit neuroldgico, infeccién
post-quirdrgica y aflojamiento y rotura de los implantes. Resultados: Los datos indican promedios superiores al 80% en todos los dominios
del cuestionario SF-36, mientras que en cuestionario Oswestry, el 79% de los pacientes tenian limitaciones fisicas minimas o ausentes con
una puntuacion media de 12,4+11,89%. El angulo de Cobb preoperatorio promedio fue 5,53°+13,80° de cifosis, el postoperatorio inmediato
2,18°+13,38° de cifosis y el postoperatorio tardio 5,26°+13,95 de cifosis. La correccion media fue de 3,35° y la pérdida media de correccion
fue de 3,19°. No se observaron complicaciones postoperatorias tales como infeccion postoperatoria, déficit neurolégico permanente o aflo-
jamiento y rotura de los implantes. Conclusion: El tratamiento quirdrgico de las fracturas de vértebras toracolombares utilizando una técnica
minimamente invasiva ofrece resultados clinicos y radiograficos satisfactorios con bajas tasas de complicaciones.

Descriptores: Columna vertebral; Traumatismos vertebrales; Fracturas de la columna vertebral; Fijacion de Fractura.
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INTRODUCTION

Surgical treatment of thoracolumbar fractures of the spine is
usually necessary when there is impaired biomechanical stability,
or existing or imminent neurological deficit, compression of the
vertebral canal, or associated injuries that prevent conservative
treatment.! However, there is still controversy surrounding the
instability criteria, the need for an anterior approach in injuries
with fragmentation of the vertebral body, and arthrodesis following
posterior fixation.??

Current treatment options include conservative treatment with
or without the use of ortheses,* conventional open approaches with
the use of instrumentation and arthrodesis,® and more recently, mini-
mally invasive posterior fixation techniques,®'° kyphoplasty, and ver-
tebroplasty."" However, there is insufficient evidence in the literature
to determine which of the different treatment methods is the best.?

Conservative treatment of thoracolumbar spine fractures re-
quires prolonged restriction of activities, which often means absence
from work and even bed rest, with its inherent complications. Other
challenges are difficulty in controlling resulting deformities, and lack
of patient understanding and cooperation.®?

Conventional surgical techniques using internal fixation and ar-
throdesis may be associated with significant morbidity, such as
denervation of the paraspinal muscles, increased intramuscular
pressure, muscle ischemia, pain, loss of function, blood loss, and
an increased rate of infection.27%'6 One surgical treatment option,
minimally invasive fixation, has been used for spine fractures, and
the initial results have yielded lower complication rates.5”

The obijective of this study was to evaluate the preliminary out-
comes of surgical treatment using a minimally invasive fixation tech-
nique in patients with thoracolumbar spine fractures.

MATERIALS AND METHODS

We conducted a retrospective study of patients diagnosed with
thoracolumbar spinal fractures who underwent spine surgery using
a minimally invasive technique during the period from 2009 to 2011
and who are included in a prospective database. Patients diagnosed
with pathological fractures, osteometabolic diseases, and infections
were excluded from the study.

All the patients were operated on by the same team, with fixa-
tion surgery indicated by the Head Professor of the Spine Surgery
Discipline. The implants used were the Sextant® system (Medtronic
Sofamor Danek USA, Inc.,Memphis, TN, USA) following the tech-
nique described for the implant or Basis® (Medtronic) polyaxial
pedicle screws via a transfascial incision following a medial skin
incision. Postoperative mobilization was permitted depending on
the patient’s pain, without any limitations except those related to
associated injuries.

The study included clinical and radiographic criteria. The clini-
cal parameters evaluated included age, trauma mechanism, the
presence of associated injury, and the occurrence of complications
such as infection or neurological deficit. The SF-36' and Oswestry®
questionnaires were applied between 6 months and 1 year after sur-
gery, to assess quality of life, general health, and functional capacity.

The radiographic evaluation included classification of the frac-
tures according to the criteria of Magerl et al,'® the measurement of
the angle of the wedging of the fractured vertebra and the kyphosis
of the affected segment (bisegmental Cobb angle),? (Figure 1) as
well as the occurrence of complications such as the loosening or
breakage of the implants. The parameters were studied in the pre-
operative period, immediate postoperative period and 1 year after
surgery. (Figure 2)

The data analysis was performed with the assistance of SAS®
9.0 software, using PROC MEANS and PROC MIXED to perform
an exploratory analysis of the data in order to summarize a series
of values of the same nature, organizing and describing the data
in two ways: by means of descriptive measurements, and in the
form of charts.
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Figure 1. Measurements of the wedging angle of the vertebra (A) and the
bisegmental Cobb angle (B).

Figure 2. Twenty-one-year-old patient, victim of a traffic accident, diag-
nosed with a fracture of L4 (Patient 13). A and B: anteroposterior and
profile radiograph views showing the fracture of L4. C and D: preoperative
computed tomography. E and F: two months after fixation and stabilization
with a minimally invasive technique, Sextant (Medtronic). G and H: one
year after surgery.

Coluna/Columna. 2014;13(4):310-4



312

RESULTS

Sixteen male patients (94.12%) and one female patient (5.88%)
aged between 16 and 60 years (29.1 = 12.28) were included in the
study. (Figure 3) Nine patients (52.95%) underwent surgery with the
Sextant® fixation system (Medtronic), and eight patients (47.05%)
underwent the minimally invasive technique with the insertion of
Basis® polyaxial pedicle screws (Medtronic) via transfascial incision.
Sixteen patients (94.12%) were treated with fixation of the vertebrae
one level above and one level below the fracture. In one patient
(5.88%) with a fracture of two adjacent vertebrae (T11-T12), the fixa-
tion was performed in the fractured levels (Patient 1). One patient
underwent a complementary anterior approach for decompression
and arthrodesis with an iliac graft (Patient 16). (Table 1)

The trauma mechanisms responsible for the fractures were au-
tomobile accidents in 11 patients (64.70%) and falls from heights
in six (35.30%). (Figure 4) Topographically, fractures were observed
in the thoracolumbar transition (T11 to L2) in 12 patients (70.60%),
with eight in L2 (47.06%), two in L1 (11.76%), one in T12 (5.88%),
and one patient with a fracture associated with T11 and T12 (5.88%).
The fractures occurred in the lumbar region (L3 to L5) in five pa-
tients (29.40%): two in L3 (11.76%), two in L4 (11.76%), and one in
L5 (5.88%). (Figure 5) Using Magerl’s criteria,® the fractures were
classified as follows: six as type A (35.29%), five as type B (29.41%),
and six as type C (35.29%). (Table 1)

In terms of associated injuries, nine patients (52.94%) had other
secondary injuries from the trauma: three patients (17.64%) with
fractures of the distal third of the radius, two (11.76%) with frac-
tured clavicles, while the other injuries were one-off occurrences,
including one patient with a traumatic amputation of the lower left
limb. Only one case of neurological deficit was observed during
the preoperative period (Patient 16), with reduced strength at the
L4 level. The patient recovered fully within the month after surgery.
(Table 1) No cases of infection were observed and no reoperations
were performed.

SF-36 questionnaire scores ranged from 75% to 100% (0.96 =
0.08) for social aspects and from 35% to 100% (0.80 + 0.19) for
functional capacity. Scores ranged from 31% to 100% for the as-
sessment of pain (0.80 = 0.20), from 70% to 100% (0.90 = 0.10)
for the assessment of general health, from 25% to 100% (0.82 =
0.23) for physical limitations, from 33% to 100% (0.88 + 0.25) for
emotional limitations, from 32% to 100% (0.85 = 0.19) for mental
health, and from 50% to 100% (0.81 + 0.15) for vitality. (Figure 6,
Table 2) The evaluation of the results obtained from the Oswestry'
questionnaire yielded an average incapacitation of 12.47% (= 11.89)
related to low back pain, with 79% of the patients reporting minimal
or no incapacity. (Figures 7 and 8)

The radiographic analysis revealed spinal wedging ranging from
0° to 29° of kyphosis (mean of 13.06° = 7.55°). The preoperative
Cobb angle varied from 28° of kyphosis to 22° of lordosis (5.53° =
13.80° of kyphosis), from 27° of kyphosis to 20° of lordosis (2.18° =
13.38° of kyphosis) in the immediate postoperative period, and from
30° of kyphosis to 24° of lordosis (5.26° = 13.95° of kyphosis) in the
late postoperative period. (Figures 9 and 10) The average correction
(calculated between the preoperative and immediate postopera-
tive periods) was 3.35°, the average loss of correction (calculated
between the immediate postoperative period and one year after
surgery) was 3.19°, and the average correction sustained (between
the preoperative period and one year after surgery) was 0.27°. There
was no difference between the preoperative Cobb angle measure-
ments and those taken one year after fixation (p=0.89), despite
the significant correction observed in the immediate postoperative
period (p=0.0075). A comparison between the measurements of
the immediate and late (one year after surgery) postoperative peri-
ods had statistical significance (p=0.0123). (Figure 10) No signs of
loosening of the material or implant failure were observed.

Regarding losses from the original sample, three patients had
incomplete evaluations. In one case (Patient 11), due to the amputa-
tion of the lower limb and subsequent poor evolution of the stump,

D Men
D Women

94%

Figure 3. Distribution of patients by sex.

Table 1. Location and classification of fractures, levels fixated, and asso-
ciated injuries.

Patients | Topography | Classification | Levels fixated | Associated injuries
Patient 1 T11-12 B2.1 T11-T12 -
Patient 2 T12 B1.1 T11-L1 -
Patient 3 L1 A3.2 T12-L.2 # radius
Patient 4 L1 A3.3 T12-L.2 -
Patient 5 L2 B2.1 L1-L3 -
Patient 6 L2 A33 L1L3 fbilateral radius
and heel
Patient 7 L2 C11 L1-L3 -
Patient 8 L2 B12 L1-L3 # clavicle
Patient 9 L2 A2.3 L1-L3 # radius
Patient 10 L2 B1.1 L1-L3 -
Patient 11 L2 C1.1 L1-L3 Transfemoral
amputation
Patient 12 L2 C2.2 L1-L3 -
Patient 13 | L4 Ca.1 LaLs | metatarsals and
navicular
Patient 14 L3 C1.1 L2-L4 -
Patient 15 L3 A3.3 L2-14 # femur
Patient 16* L4 C1.2 L3-Lb # tibia
Patient 17 | L5 AL2 s |* o 'ﬁ'ﬁeri‘g‘fﬁ;

* Patient with reduced strength at the neurological level of L4, who underwent anterior approach
decompression. Key: L = lumbar; T = thoracic; # = fracture.

|| 0% to 20% - minimal
incapacity

|| 21% to 40% - moderate
incapacity

. 41% to 60% - intense
incapacity

Figure 4. Distribution of trauma mechanisms involved.

functional and quality of life assessments were difficult to make and
the patient was excluded from the evaluation using the question-
naires. Two other patients (Patient 8 and Patient 15) who failed to
attend the stipulated return visits, were not able to be located for
the interview, and therefore did not respond to the questionnaire
within the determined timeframe, were also excluded from the
functional evaluation.
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Figure 5. Topography of the fractured vertebrae.
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Figure 6. The average scores for the SF-36 questionnaire.'®

Table 2. SF-36 scores by patient.®

Figure 7. Percentage of incapacity based on the Oswestry questionnaire.!”

|| 0% to 20% - minimal
incapacity

D 21% to 40% - moderate
incapacity

. 41% to 60% - intense
incapacity

Figure 8. Distribution of patients from the interpretation of the Oswestry
questionnaire.'”

Patient F:::::i:yal Iﬁﬁ'zgln Pain Gt;r;e;:lalstt: te Vitality Social aspects IIiEnTi(t):alt?::l Mental health
1 100% 75% A% 92% 85% 8750% 100% 100%
2 90% 100% 80% 100% 70% 100% 100% 88%
3 95% 100% 100% 80% 95% 100% 100% 92%
4 95% 100% 62% 100% 95% 100% 100% 100%
5 70% 50% 62% 87% 50% 87.50% 33.30% 32%
6 90% 100% 80% 97% 90% 100% 100% 96%
7 35% 25% 31% 70% 65% 875% 33.3% 96%
9 100% 100% 100% 100% 95% 100% 100% 92%
10 95% 100% 100% 100% 100% 100% 100% 100%
12 70% 75% 4% 92% 85% 100% 100% 92%
13 90% 100% 80% 92% 80% 100% 100% 80%
14 60% 75% 80% 70% 80% 100% 100% 92%
16 65% 75% 100% 92% 60% 75% 66,6% 60%
17 70% 75% 100% 87% 85% 100% 100% 68%
DISCUSSION wedging of the fractured vertebra are common findings during

The minimally invasive posterior approach has been identified
as an option for the treatment of thoracolumbar fractures.®”° With
its dissemination, the need to submit the patient to the limitations
of conservative treatment or to the risks of conventional surgical
techniques becomes questionable.?' This technique may be a good
option in cases of patients with stable fractures who have constraints
to conservative treatment, avoiding “overtreatment” and the addi-
tional morbidity of conventional techniques.® Extension of the use
of this technique to patients with unstable fractures may benefit
those with restrictive clinical conditions requiring surgical treatment.

No surgical method has proven to be able to maintain the cor-
rection achieved by the procedure.? The loss of correction and the

Coluna/Columna. 2014;13(4):310-4

postoperative follow-up.82%24 In our study, the surgical correction
observed in the immediate postoperative period was not sustained
in the long term. Like Palmisani et al,” we believe that the structure
of the polyaxial pedicle screws contributes to this loss of correction.
The absence of movement in the head-body interface of the mono-
axial pedicle screw could contribute to lower losses of correction,
and studies to evaluate its role in minimally invasive spine surgery
are necessary. We do not think that fixation without arthrodesis,
achieved using a minimally invasive technique, is a decisive factor in
the loss of the correction observed, because it was shown that there
is no significant difference in the radiographic and clinical param-
eters between patients treated by means of instrumented arthrodesis
and those treated only by means of fixation without arthrodesis.?
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Figure 9. Cobb angle measurements in the radiographic evaluations of
the patients.

Despite the results described, this study is limited by the fact
that the questionnaires were administered only once, during the
postoperative period, which does not allow an evaluation of recovery
or a comparison with the prior quality of life of the patients. Work-
-related issues may also be related to some of the outcomes. There
is insufficient information in the literature about the application of
these questionnaires following fixation using a minimally invasive
method,?' however, most patients showed satisfactory results, with
few physical limitations and little pain.
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