E ’ '.) Check for updates

Anales Médicos PERMANYER

ORIGINAL ARTICLE

Measurement of surgical incisions after lumbar spine surgery
by posterior approach

Medicion de incisiones quirurgicas después de realizar cirugia
lumbar con abordaje posterior
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Abstract

Background: Advantages of minimally invasive surgery (MIS) compared to traditional surgery (TS) are described in the litera-
ture; however, there is no established measure regarding the size of the wound in TS. The size of surgical wounds is not esta-
blished in traditional posterior lumbar approaches. Objectives: To compare the size of surgical incisions between different
approaches. Methods: This was an observational, cross-sectional, retrospective study. Measurement of surgical wounds in cli-
nical photographs of 182 patients undergoing traditional technique from 2015 to 2017 Results: The average obtained for one
level of fixation and arthrodesis was 6.64 cm with a sample of 51.09% of the population. If the surgery was only decompressi-
ve, it was 3 cm on average. Two levels, 8.5 cm, with 32.4%, three levels 9.34 cm with 9.8%, four levels 13.1cm with 4.39%, and
five levels 15 cm. The size of the wound is related to the diagnosis (r = 0.392) p = 0001, and the size of the wound is related
to the segments operated (r = 0.695) p = 0001. Conclusions: The size of the wound obtained in TS does not act as a disad-
vantage compared to multiple MIS incisions, considering that various procedures are performed through a single incision.
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Resumen

Antecedentes: Las ventajas de la cirugia minimamente invasiva debido a las incisiones pequefias en comparacion con la cirugia
tradicional estan descritas en la literatura, sin embargo, no existe una medida establecida en cuanto al tamafio de la herida en ciru-
gia tradicional. Objetivo: Comparar el tamafio de las incisiones quirdrgicas entre distintos abordajes. Método: Estudio observacional,
transversal, retrospectivo. Medicion de incisiones quirdrgicas en fotografias clinicas de 182 pacientes operados con técnica tradicio-
nal de 2015 a 2017 Resultados: E/ promedio obtenido para un nivel de fijacion y artrodesis fue de 6.64 cm con una muestra del
51.09% de la poblacion. Con cirugia solo descompresiva es de 3 cm en promedio. Dos niveles, 8.5 cm, con 32.4%, 3 niveles 9.34 cm
con 9.8%, 4 niveles 13.1 cm con 4.39% y para 5 niveles 15cm. El tamafio de la herida esta relacionado con el diagndstico (r = 0.392)
p = 0001, mientras que el tamafio de la herida estd relacionado con los segmentos operados (r = 0.695) p = 0001. Conclusiones:
El tamafio de la incision obtenida en cirugia tradicional no actua como desventaja en comparacion con multiples incisiones realiza-
das en cirugia minimamente invasiva, considerando que varios procedimientos se realizan a través de una sola incision.

Palabras clave: Cirugia de columna lumbar. Discectomia. Laminectomia. Instrumentacion.
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Introduction

The posterior approach to the lumbar spine, at the
level of the midline, is the best-known technique and
the one that is most frequently used since it achieves
the exposure of the spinous processes, the laminae,
the facet joints, and the pedicles, as well as the spinal
canal with its elements and intervertebral disc with the
possibility of approaching the lateral portion of the
vertebral bodies’?. The ideal size is 1.5 inches per
level?, and the length of the incision depends on the
number of spaces to be explored’. In 1916, Esberg
describes the lumbar approach without specifying the
size of the incision on the wound: “the incision is made
over the spines and rapidly deepens on one side of
the spinous processes, and it is generally necessary
to remove the arches at least over three vertebrae to
obtain sufficient exposure. As we have seen, the size
of the wound in traditional approaches of spinal sur
gery is not at a disadvantage as MIS techniques have
been made known, it can be considered in relation to
the benefit over the vision that it offers for surgeons,
as well as shorter radiation exposure time”. To reduce
the size of the wound, muscle trauma, bleeding, post-
operative pain, and shorter hospital stay, new tech-
niques have been developed*®. In 1977, Williams
described lumbar microdiscectomy for the treatment of
herniated disc, in which he reported a reduction of the
incision of the approach to 2.5 cm per level with the
use of a microscope®. Gotfryd et al. performed a
meta-analysis, in which the advantages of the mini-
mally invasive, endoscopic, and standard techniques
were compared, in terms of hospital stay, bleeding, and
surgical efficacy’; however, the size of the wound has
not been considered.

For this reason, a search was made from the medical
literature in classic books, PubMed, Ovid, Cochrane,
and Google Scholar; With the terms “posterior lumbar
approach + wound size + incision” and “posterior lum-
bar approach + incision wound size”, only 3 references
were found, which do not establish the size of surgical
wounds in posterior lumbar approaches.

By conducting this study, it is possible to standardize
the size of the wound according to the vertebral levels
of intervention.

Considering that hypothetically the surgical wounds
in the lumbar spine will be 3.5-4 cm per operated level,
our general objective was to know the size of the sur-
gical wounds in conditions operated by the posterior
lumbar approach.

Objective

To compare the size of surgical incisions between
different approaches.

Methods

It was a retrospective study, in which the digital
records of patients operated by the spine surgery
department using a posterior lumbar approach from
2015 to 2017 were analyzed.

Samples of post-operative clinical photographs of
patients operated through a posterior lumbar approach
were obtained. This included a visible measurement
scale (ruler in centimeters). The patients were
grouped by diagnosis, type of surgery, and levels of
intervention.

Data collection was carried out by an orthopedist who
was not directly involved with the patient’s surgical pro-
cedures. The data were analyzed with the SPSS ver-
sion 21 statistical package. Descriptive statistics
analysis was performed for quantitative variables
through measures of central tendency (mean, median,
and mode) and dispersion (standard deviation, maxi-
mum values, minimum, and ranges). Qualitative vari-
ables were measured in percentages. For data with
normal distribution, the comparison of means between
related data was performed with the paired t-test.
Qualitative variables were analyzed with Chi-square
and t-test for independent samples. To contrast the
differences between groups, the ANOVA test p < 0.05
was used as a significant difference. The correlation
with Pearson was assessed.

We included patients of any gender and age, with
BMI < 30, and with visible digital photographs of the
surgical wound that had a measurement scale in cm.
We excluded patients with previous lumbar spine
surgery.

Results

A total of 182 patients were included. The mean age
was 52.5 years (SD = 18.5); 52.75% were male and
47.25% were female patients (Fig. 1). The main diag-
nosis operated by posterior lumbar approach was
degenerative spondylolisthesis (DS) at 24.72%, fol-
lowed by narrow lumbar canal (NLC) with 20.3% and
herniated disc (HD) 15.4% (Fig. 2). The wound size for
an HD level was 3.00 cm and lytic spondylolisthesis
(LS) was 7.89 cm. (Fig. 2). For two levels, the diagnosis
of degenerative disc disease (DDD) was the lowest
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Figure 1. Sex and age.

mean with 6 cm and the highest mean was for thoracic
fracture (T-Fc) with 10.3 cm. (Fig. 2). In the category of
three intervened levels, the lowest mean was obtained
with the diagnosis of LS with 9.02 cm and HD with
12 cm was the highest mean (Fig. 2). In the four-level
group, the lowest mean was obtained with the diagno-
sis of intramedullary tumor (IMT) with 8 cm and verte-
bral destruction (VD) was the highest mean with
15.75 cm. (Fig. 2). For five levels, only two diagnoses
were obtained VD with 14.5 cm and congenital scoliosis
(CS) with 16 cm (Graph 2). When analyzing the main
result, the mean wound size was obtained in cm per
level, and for an operating level, it was 6.64 cm with a
sample of 51.09% of the population, where the main
operated segment was L4-L5 (Fig. 3). For two levels, a
mean size of 8.5 cm was obtained, with a sample of
32.4%, where the main segment was L4-L5 L5-S1
(Fig. 3). For three levels, the mean obtained was
9.34 cm with 9.8%, and the main segment was L3-L4
L4-L5 L5-S1 (Fig. 3). In four levels, the mean was
13.1 cm with 4.39% of the sample, with the segment
L1-L2-L2-L3-L3-L4 (Fig. 3). For five levels, the mean
was 15 cm of the wound size with a sample of 1.6%
(Fig. 3).

When observing these results, it was considered to
perform an analysis on the group of an operating level,
with instrumented and non-instrumented procedures,
because the mean obtained for an intervened level
could be increased by this variable, for which a mean
of 6.64 cm (SD = 2.083) was obtained through an N of
94, in which normal distribution was observed through
a Gaussian bell (Fig. 4).

Discussion

Currently, minimally invasive surgery systems report
the size of their incisions in 2.5 cm in length per ped-
icle and screw?, it should be considered that this
length is per side and vertebra, for which an instru-
mented level of L4-L5. We must consider that it is
required to make four wounds of 2.5 cm each to have
the same number of screws. Ulutas refers to this sit-
uation because minimally invasive systems (MIS) usu-
ally require more than one incision®. Pannu et al. refer
to the 1-2 cm incision for the placement of pedicle
screws per screw'?. Considering, the total of incisions
made, we have an approach of 4-8 cm, to this, we
must consider that these systems require the use of
fluoroscopy, which according to the surgeon’s experi-
ence can become excessive and has repercussions
on the health status of both the surgical team and the
patient.

The trend of MIS techniques is based on obtaining
results with complications, shorter surgical time, short
hospital stays, and less bleeding sacrificing more radi-
ation exposure time for the surgeon and less visibility
of anatomical structures. Lee et al. refer'" to a clear
disadvantage of MIS in increasing radiation exposure.
In 2018, Lee et al. published a study where he made
a comparison between the minimally invasive versus
traditional open technique in the posterior lumbar
approach in the TLIF technique', where they mention
a length of 2.5 cm for the MIS approach, in the same
way as its predecessors, the length of the traditional
open surgery approach is not mentioned, which casts
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Figure 2. Wound size by diagnosis.

EL-DEG: degenerative spondylolisthesis; CLE: narrow lumbar canal; HD: herniated disc; FXL: lumbar fracture;
ESC-DEG: adult degenerative scoliosis; EL-LIT: lithic spondylolisthesis; FX-T: thoracic fracture; DV: vertebral

destruction; TIM: intramedullary tumor; EDD: degenerative disc disease; ESC-CNG: congenital scoliosis;
ID: idiopathic scoliosis.
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Figure 3. Mean wound length in cm by level.

doubt on the advantage of one over the other. The
size of the wound of the traditional approaches,
according to the results obtained in this study, can be

considered in relation to the benefit that it offers on
the direct vision of the anatomical structures for the
surgeons, as well as less time of radiation exposure.
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Figure 4. Gauss curve for wound length. The group
that had a treated level was analyzed in relation to the
instrumented and non-instrumented procedures, and
the results showed a Gaussian curve with a normal
distribution with a trend toward the mean.

Tian et al.™ carried out the radiation exposure doubled
compared to MIS vs. open due to the need for fluoro-
scopic guidance.

The mean obtained for the size of the wounds in one
level surgeries was 6.64 cm, for surgeries with instru-
mentation; however, only for decompression, it was
3 cm. In surgeries of two or more levels, the proposed
hypothesis is confirmed since the mean obtained for
two levels was 8.5 cm, which gives a length of 4.25 cm
for each level, in the case of three levels the mean
obtained is 9.34 cm, which gives a length per level of
3.11 cm, in the case of four levels with an average of
13.1 cm, a wound size of 3.27 cm per level is obtained
and for five levels with an average of 15 cm, the size
is obtained per 3 cm level.

We must consider that these results are based on
a single approach, for which various procedures
were performed in the same incision, such as instru-
mentation, arthrodesis, ligamentoplasty, vertebro-
plasty, laminectomy, discectomy, recalibration,
placement of interbody cages, among others. In this
study, due to the limited literature, we only sought to
obtain an average of the size of the wounds of
patients operated on using the posterior lumbar
approach in spinal pathologies. In perspective, the
results obtained can be considered to carry out a
comparative study with minimally invasive tech-
niques and thereby establish differences between
techniques.

One of the limitations of this work is considered in
the lack of reference publications, to make a compar-
ative analysis with the results obtained.

Similarly, since it is not an experimental study, it is
limited to the description, and a cause—effect relation-
ship is not established.

Conclusion

According to the results obtained, the size of the
wound in traditional approaches of spinal surgery is not
at a disadvantage as MIS techniques have been made
known, it can be considered in relation to the benefit
over the vision that it offers for surgeons, as well as
shorter radiation exposure time.

In the traditional approach, only a single incision is
obtained, in which most of the procedures can be per-
formed for the spine surgeon with small surgical wounds
with an adequate direct vision of work.
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