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ABSTRACT

Objective: The thoracolumbar spine trauma represents 30% of spinal diseases. To compare the minimally invasive technique with
the open technique in lumbar fractures. Method: A prospective, cross-sectional, comparative observational study, which evaluated the
following variables: surgery time, length of hospital stay, transoperative bleeding, postoperative pain, analyzed by SPSS software using
Student’s t test with statistical significance of p = 0.05, with 24 patients with single-level thoracolumbar fractures, randomly treated with
percutaneous pedicle screws and by open technique with a transpedicular system. Results: The surgery time was 90 minutes for the
minimally invasive technique and 60 minutes for the open technique, the bleeding was on average 50 cm?® vs. 400 cm?. The mean visual
analogue scale for pain at 24 hours of surgery was 5 for the minimally invasive group vs. 8 for the open group. The number of fluoroscopic
projections of pedicle screws was 220 in the minimally invasive technique vs. 100 in the traditional technique. Quantified bleeding was
minimal for percutaneous access vs. 340 cm? for the traditional system. The hospital discharge for the minimally invasive group was at 24
hours and at 72 hours for those treated with open surgery. Conclusions: It is a technique that requires longer surgical time, with reports
of less bleeding, less postoperative pain and less time for hospital discharge, reasons why it is supposed to be a procedure that requires
a learning curve, statistical significance with respect to bleeding, visual analogue scale for pain and showed no significant difference in
the variables of surgical time.
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RESUMO

Objetivo.: O trauma da coluna toracolombar representa 30% das doencas de coluna. Comparar a técnica minimamente invasiva
com a técnica aberta em fraturas lombares. Método: Estudo prospectivo, transversal, comparativo e observacional, que avaliou as
sequintes variaveis: tempo de cirurgia, tempo de internagdo, sangramento transoperatorio, dor pos-cirirgica, analisadas pelo software
SPSS usando o teste t de Student com significancia estatistica de p = 0,05, com 24 pacientes com fraturas toracolombares em um
s6 nivel, tratados randomicamente com parafusos pediculares por via percutanea e por técnica aberta com sistema transpedicular.
Resultados: O tempo de cirurgia foi 90 minutos para a técnica minimamente invasiva e 60 minutos para a técnica aberta, 0 san-
gramento foi em média 50 cm?® vs. 400 cm?®. A escala visual analégica média para dor as 24 horas da cirurgia foi de 5 para o grupo
minimamente invasivo vs. 8 para o grupo aberto. O numero de proje¢ées fluoroscdpicas de parafusos pediculares foi de 220 na
técnica minimamente invasiva vs. 100 na técnica tradicional. O sangramento quantificado foi minimo para o acesso percutaneo vs.
340 cm? para o sistema tradicional. A alta hospitalar para o grupo minimamente invasivo foi as 24 horas e as 72 horas para os tratados
com cirurgia aberta. Conclusées: E uma técnica que exige maior tempo cirdrgico, com relatos de menor sangramento, menos dor
pds-operatéria e tempo menor para alta hospitalar, motivos pelos quais se supbde que é um procedimento que requer uma curva
de aprendizagem, significancia estatistica com relacdo ao sangramento, escala visual analégica para dor e ndo mostrou diferenca
significante nas variaveis de tempo cirdrgico.

Descritores: Fraturas da coluna vertebral, Procedimentos cirdrgicos operatorios; Procedimentos cirdrgicos minimamente invasivos.

RESUMEN

Objetivo: El trauma de la columna toracolumbar representa un 30% de las enfermedades de la columna. Comparar la técnica minima-
mente invasiva contra la técnica abierta en fracturas lumbares. Método: Estudio prospectivo, transversal, comparativo y observacional, que
evalud las siguientes variables: tiempo quirdrgico, tiempo de internacion, sangrado transquirtirgico, dolor posquirdrgico, analizados por
el software SPSS utilizando la prueba t de Student para significacién estadistica p = 0,05, con 24 pacientes con fracturas toracolumbares
de un nivel, tratados de forma aleatoria mediante tornillos pediculares por via percutanea vs. técnica abierta con sistema transpedicular.
Resultados: El tiempo quirdrgico fue de 90 minutos para la técnica minimamente invasiva y de 60 para la técnica abierta; el sangrado fue
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en un promedio de 50 cm?® vs. 400 cm?®. La escala visual analdgica promedio del dolor a las 24 horas del tratamiento quirdrgico fue de 5
para el grupo minimamente invasivo vs. 8 para el grupo abierto. El nimero de proyecciones fluoroscdpicas de tornillos pediculares fue de
220 en la técnica minimamente invasiva vs. 100 en la técnica tradicional. El sangrado cuantificado fue minimo para el acceso percutaneo
vs. 340 cm?® para el sistema tradicional. El egreso hospitalario para el grupo minimamente invasivo fue a las 24 horas, y a las 72 horas para
los tratados con cirugia abierta. Conclusiones: Es una técnica que requiere mayor tiempo quirirgico, con reportes de menor sangrado,
menor dolor postoperatorio y un tiempo de egreso hospitalario menor, por lo que se asume que es un procedimiento que requiere una
curva de aprendizaje, significacion estadistica en cuanto al sangrado, escala visual analégica del dolor y no mostré diferencia significativa

en las variables de tiempo quirdrgico.

Descriptores: Fracturas de la columna vertebral; Procedimientos quirdrgicos operativos; Procedimientos quirtrgicos minimamente invasivos.

INTRODUCTION

Dorsal and lumbar vertebrae are frequently the sites of fractures
produced by high-energy accidents that occur in the economically
active population.’

They have an incidence of from 15 to 29% among males, with 52%
involving the thoracolumbar junction (T11 to L1) and 32% involving
L2 to S1. The primary injury mechanism, in 45% of patients, is being
run over, followed by falling from heights in 35%.

However, geriatric patients also suffer thoracolumbar fractures,
but they generally result from low-energy accidents (osteoporosis).

Thirty percent of polytraumatized patients suffer persistent pain
from hidden vertebral fractures following high-energy trauma.’?3

In the evaluation of spinal injuries, 50% go unnoticed and 25%
can develop neurological deterioration.*

Compression fractures reach in incidence of almost 60%, many
of them treated conservatively.®

Surgical treatment is indicated when there is vertebral collapse
greater than 50% and kyphosis greater than 20°, as this situation
can lead to mechanical instability, with a risk of progression of the
vertebral collapse, sagittal imbalance, neurological damage, etc.®

The use of pedicle screws to achieve stability, as well as to restrict
movements in all planes, has increased in recent years and is safe
and effective for this type of pathology.”

The usual techniques for osteosynthesis with pedicle screws
require extensive tissue dissection associated with greater blood
loss, increased postoperative pain, longer hospitalizations, and
higher costs.”

The use of percutaneous or minimally invasive techniques offers
an option that meets the requirements for stabilization of the fractures,
improving postoperative pain, trans- and postsurgical bleeding, and
time in the hospital.®

Thoracolumbar fractures are a frequently occurring pathology, with
a high demand for economic, hospital, hematological, and physical
resources, and a complication rate of between 5 and 20%. With the
advent of minimally invasive techniques to treat these fractures, these
factors are reduced, one of the reasons for which the realization of
this study is justified.

Problem approach

Research question

* |s there less bleeding with the minimally invasive technique as
compared to the open technique?

* |s surgical time shorter with the minimally invasive technique in
comparison to the open technique?

* Isthere less pain in the immediate postoperative period with the
minimally invasive technique as compared to the open technique
according to the numeric analog pain scale?

* Do patients who undergo minimally invasive surgery spend fewer
days in the hospital than those who are operated on using the
open technique?

* |sthe number of transoperative radiographic exposures (fluoroscope)
lower with minimally invasive techniques as compared to the open
technique?

This study compares the minimally invasive technique with the
open technique in type A and B1 lumbar fractures treated in the spine
unit of a high-concentration trauma center of the Instituto Mexicano
del Seguro Social (HTOLV).

Its objectives are: to show that there is less bleeding with the
minimally invasive technique as compared to the open technique; to
determine whether surgical time is shorter with the minimally invasive
technique than with the open technique; to determine whether there
is less pain in the immediate postoperative period with the minimally
invasive technique as compared to the open technique; to quantify
whether the number of hospital days is less for patients undergoing
the minimally invasive technique than for those operated on using
the open technique; and to count the number of transoperative radio-
graphic exposures (fluoroscope) with minimally invasive techniques
as compared to the open technique.

METHODS

This observational, cross-sectional, comparative, and prospective
study was conducted at the Instituto Mexicano del Seguro Social, in
the Spine Unit of the Hospital de Traumatologia y Ortopedia Lomas
Verdes, from 1 October 2014 to 1 October 2015.

It was approved by the Institutional Review Board of the Hospital
Traumatologia y Ortopedia Lomas Verdes

Study group: Patients covered by the Instituto Mexicano del
Seguro Social with type A (A2, A3, A4) and B1 lumbar fractures who
were admitted for emergencies to the Hospital de Traumatologia y
Ortopedia Lomas Verdes and later hospitalized in the Spine Unit.

Inclusion criteria

Male patients between 18 and 60 years of age, who have type A
(A2, A3, and A4) and B1 type fractures. Beneficiaries of the Instituto
Mexicano del Seguro Social who have suffered a high-energy accident
and present a type A or B1 lumbar fracture (pincer, incomplete burst,
complete burst).

Surgical fracture according to the Vaccaro criteria. Surgical
treatment on average within the first 7 days (time range 4-10 days)
following the occurrence of the fracture.)

Exclusion criteria

Patients with fractures at other levels of the musculoskeletal
system. Patients with cranioencephalic trauma, uncontrolled diabetics
who cannot undergo surgery in a range greater than 10 days.

Twenty-four patients, 12 in the group managed using the mi-
nimally invasive technique and 12 in the group managed with the
open technique.

Independent variables: Fixation of the fracture treated with the
open or minimally invasive technique. One level above and one below
the fractured vertebra.

Conceptual and operational definition of the variables.

Dependent variables: Surgical time, quantification of bleeding,
visual analog scale (VAS) for pain, days in the hospital, number of
radiographic exposures (fluoroscope).

Having previously documented and classified the type of lumbar
fracture, the surgical treatment was randomly proposed for each
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patient. The objectives of the study, the scope, the benefits, and the
possible complications were explained via informed consent.

At the end of the surgical procedure, the duration of the surgery
and the bleeding were quantified with the assistance of the atten-
ding anesthesiologist. The number of radiographic exposures was
documented. The next day, the numeric analog scale was used to
document pain intensity. The general conditions of the patient were
evaluated for discharge 24 hours following the surgical procedure.
If not possible, they were reevaluated for discharge every 24 hours.
The Student’s t test was used for statistical analysis and a significant
difference of p<0.05 was used.

RESULTS

There were 24 male patients between 25 and 60 years of age,
divided into 2 groups with average bleeding of 50cc and 600cc,
respectively (Figure 1).

Patients who underwent minimally invasive surgery were dischar-
ged after 24 hours and those who underwent open surgery after 72
hours (Figure 2).

The surgical time was 90 minutes for the minimally invasive tech-
nique and 60 minutes for the open technique (Figure 3).

The number of radiographic projections was 220 versus 100,
respectively (Figure 4), that showed burst-type fracture of the first
lumbar vertebra, with a Vaccaro score of more than 5 points and
without neurological lesion.

The visual analog scale for pain score was 5 for the minimally
invasive group and 8 for the open surgery group.
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Figure 1. Quantity of bleeding in both techniques.
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Figure 3. Quantity of bleeding in both surgicals techniques.
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Figure 2. Number of days in the hospital.

Figure 4. Number of radiographic exposures in both surgical techniques.

DISCUSSION

Minimally invasive surgery is a new technique in our hospital
that with experience acquired over time will reduce surgical time
significantly. The patients who underwent the minimally invasive
technique evolved with less pain in the perioperative period and
did not require blood transfusions. There is greater exposure to
radiation for the placement of the percutaneous screws and more
technical and economic resources are needed for the use of minimally
invasive systems, costing up to 40% more than the open technique.
Radiographic exposure and surgical time for the procedures also
were gradually reduced by 55% and 42%, respectively, for the last
patients managed via the minimally invasive technique. This reduction
implies better mastery of the surgical technique. The minimally inva-
sive procedure is increasingly used in the orthopedic and traumatic
treatment of spine surgery.

CONCLUSION

According to the study results, the minimally invasive technique
has several advantages over the open technique. Surgical time is a
variable that increased because of its technical difficulty and recent
introduction to our hospital and represents a long-term risk to the
safety of the surgeon. However, more studies of radiation doses are
required to be able to evaluate their effect on the surgical person-
nel. The statistical analysis shows that the variables with significant
differences were the quantity of bleeding, less postoperative pain,
and the time to discharge from the hospital, all significantly lower
for the minimally invasive technique, which translates into an effec-
tive technique for treatment of thoracolumbar fractures at a single
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level. A reduction in surgical time and in the number of fluoroscopic
projections was observed as compared to the first patients treated
with the minimally invasive technique, because it is a procedure that
requires a learning curve. In addition, from the postoperative results,
we conclude that it is a safe surgery, although we cannot rule out
the possibility of extremely destructive complications due to the
characteristics of the surgery.

However, we should not consider that all these injuries should
be treated using this surgical technique. Treatment should

always be guided by a focus on the intrinsic characteristics of
the fracture, the classification, the technical resources, and the
skill of the surgeon.

The global trend in healing fractures is moving towards minimally
invasive techniques.
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