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Abstract Objective To evaluate the clinical and functional results of transforaminal endoscopic
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lumbar discectomy.

Materials and Methods From August 2015 to January 2017, 101 patients with lumbar
disc hernia refractory to clinical treatment underwent endoscopic discectomy.
Through clinical evaluation by the Visual Analogue Scale and functional evaluation
by the Oswestry Disability Index questionnaire, the patients were analyzed in the
preoperative period, the immediate postoperative period, at 1 month, 3 months,
6 months and 1 year after surgery.

Results The mean age of the participants was 48.1 years. The most affected disc
levels were L4-L5 and L5-S1. A total of 29 patients were treated at 2 disc levels. After
1 month of postoperative follow-up, the mean scores on the questionnaires (VAS and
ODI) decreased significantly (p < 0.001).

Conclusion Transforaminal endoscopic Lumbar discectomy has been shown to be a
safe, effective and minimally-invasive alternative for the treatment of lumbar disc
herniation. The procedure has advantages, such as short hospital stay, surgery
performed under local anesthesia and sedation, early return to daily activities, and
low rate of complications.

Objetivo Avaliar os resultados clinicos e funcionais da discectomia endoscépica
transforaminal lombar.

Materiais e Métodos De agosto de 2015 a janeiro de 2017, 101 pacientes portadores
de hérnia de disco lombar refrataria ao tratamento clinico foram submetidos a
discectomia endoscopica. Por meio de avaliacdo clinica pela Escala Visual Analégica
e analise funcional pelo questiondrio Oswestry Disability Index, os pacientes foram
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analisados no periodo pré-operatdrio, no pds-operatério imediato, com 1 més, 3
meses, 6 meses e 1 ano apo6s a cirurgia.
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Introduction

About 60% to 80% of adults may experience low back pain at
some point during their lifetime.! At age 30, nearly half of
adults have experienced a significant episode of lower back
pain.? Lumbar disc herniation is a common cause of low back
pain and sciatica, with an annual incidence of 5 cases per one
thousand people.3 Currently, lumbar disc herniation is the
condition that most leads to spine surgery, especially in men
around 40 years of age.*

In 1934, Mixter and Barr> were the first to describe the
open conventional discectomy technique, which could
relieve pain and improve nerve function. In 1989, Hijikata6
performed a nucleotomy through a cannula inserted into the
intervertebral disc core using a posterolateral approach. He
reported satisfactory postoperative results in 64% of his
patients. Kambin and Schaffer,” in 1989, used an arthroscope
for disc visualization and excision. Foley e Smith,® in 1997,
and Jhala and Mistry,® in 2010, introduced the endoscopic
discectomy technique, and reported satisfactory clinical out-
comes in 100 patients. Yeung'® has developed a rigid endo-
scopic working channel for percutaneous endoscopic lumbar
discectomy.

Endoscopic lumbar discectomy has been developed as a
minimally-invasive technique for disc herniations, and it has
several advantages, including lower rates of tissue damage,
with paravertebral musculature preservation, shorter hos-
pitalization time, lower morbidity and early return to
activities.!’

The present study evaluated the clinical and functional
results of transforaminal endoscopic discectomy in patients
with lumbar disc herniation.

Materials and Methods

Atotal of 101 patients underwent transforaminal endoscopic
lumbar discectomy between August 2015 and January 2017
due to lumbar disc herniation refractory to clinical treat-
ment. The present study was submitted and approved by the
Ethics Committee of Faculdade de Medicina do ABC (CAAE
85551418.0.000.0082). All patients signed an informed con-
sent form.

Resultados A média de idade dos participantes foi de 48.1 anos Os niveis discais mais
acometidos foram L4-L5, sequidos de L5-S1. Um total de 29 pacientes foram abordados
em 2 niveis discais. Apds 1 més de seguimento pos-operatério, a média das pontuagoes
nos questiondrios (EVA e ODI) diminuiu significativamente (p < 0.001).

Conclusao A discectomia endoscépica transforaminal lombar mostrou ser uma
alternativa segura, eficaz e minimamente invasiva para o tratamento de hérnia de
disco lombar. O procedimento possui vantagens, como curto periodo de internacao
hospitalar, cirurgia realizada sob anestesia local e sedacdo, retorno precoce as
atividades diarias, e baixa taxa de complicagGes.

Patients with disc herniation confirmed by magnetic
resonance imaging associated with a positive nerve root
tension test on the physical examination and persistent
sciatica for more than six weeks of adequate conservative
treatment (physical therapy, pain relief, rest) were included.

Severe lumbar stenosis, instability (over 3 mm slip to
adjacent vertebra during flexion and extension radiographs),
tumor, trauma, and infection were the exclusion criteria.

The patients were evaluated regarding the pain clinical data
using the Visual Analogue Scale (VAS), and as for the functional
findings, by the Oswestry Disability Index (ODI). These data
were obtained preoperatively, in the immediate postoperative
period, and one month, three months, six months and one year
after surgery. Magnetic resonance imaging was repeated at the
postoperative follow-up in patients who developed persistent
or new symptoms of root pain.

A significance level of 5% (0.050) was adopted for the
statistical tests, that is, a statistically significant difference or
relationship was observed when the calculated significance
value (p) was lower than 5%; on the other hand, a statistically
non-significant difference or relationship was identified
when the p-value was higher than 5%. An Excel spreadsheet,
part of the Office 2013 package (Microsoft Corp., Redmond,
WA, US), was used for data organization, and the Statistical
Package for Social Sciences (SPSS, IBM Corp., Armonk, NY, US)
software, version 24.0, was used to obtain the results. The
Mann-Whitney test verified possible differences between
the first lines (operated cases) and the last 30 lines for
variables of interest. The Wilcoxon signed-rank test identi-
fied which observation moments differed from the others.

For the surgical technique, the patient is placed in prone
position on a radiolucent table, with the hip and knees flexed,
under conscious sedation. After proper asepsis, skin marking is
performed under fluoroscopy visualization. Then, local anes-
thesia with xylocaine 1% without vasoconstrictor is applied at
the established puncture site. An 18-gauge needle is introduced
in the lateral portion of the facet, and then in the posterior
surface of the fibrous annulus for an additional injection of
anesthetic solution. At this moment, through the image inten-
sifier, the tip of the needle is observed at the medial pedicular
line in an anteroposterior view, and at the vertebral posterior
edge at a lateral projection (~Figure 1).
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Fig. 1 Anteroposterior and lateral views of the inserted needle.

Discography is performed with a non-iodinated contrast
solution and methylene blue. Next, the guidewire, dilator
and working cannula are introduced, and a 30-degree
endoscope with continuous flow irrigation is installed. In
case of bleeding, hemostasis is achieved with a bipolar
coagulator. The herniated disc fragment is identified with
a blue color and carefully removed with special clamps
(=Figures 2 and 3). It is usually possible to observe nerve
root release with the fluctuating irrigation pressure. The
patients are allowed to ambulate as soon as they have fully
recovered from sedation.

Fig. 2 Image of the disc clamp at the disc space.
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Fig. 3 Removal of the extruded disc fragment.

Results

Of 107 operated patients, a total of 101 (94.4%) individuals
were included in the study, while 6 patients were lost at
follow-up and, therefore, excluded. The average age of the
participants was 48.1 years (ranging from 20 to 78 years). A
total of 55 patients were male, and 46 were female. ~Table 1
shows patient demographics. The most affected disc levels
were L4-L5, followed by L5-S1. In total, 29 patients were
approached on 2 disc levels.

The procedure lasted from 36 to 126 minutes (average:
54 minutes). A total of 82 patients were discharged on the
same day; however, 19 patients underwent surgery at night,
being discharged the next morning. No patient was hospital-
ized for more than one day. In total, 91% of the procedures
were performed under local anesthesia and sedation, and 5%

Table 1 Demographic and clinical characteristics

Variables Values
Number of patients 101
Age (mean) 48.1
Male/Female 55/46
Body mass index (kg/m?) (mean) 28.2
Surgical disc level

L3-L4 2

L4-L5 19

L5-51 11
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Table 2 Visual Analogue Scale (VAS) and Oswestry Disability
Index (ODI)

Period Evaluation
VAS pr* oDl p

Preoperative 16.37 15.51

1 week 6.15 < 0.001 7.62 < 0.001
1 month 5.42 < 0.001 5.77 < 0.001
3 months 4.00 < 0.001 3.82 < 0.001
6 months 3.81 < 0.001 3.74 < 0.001
12 months 3.76 < 0.001 3.46 < 0.001

Note: ***p < 0.05 = statistically significant difference (in comparison
with the preoperative period).

of the patients reported fear of maintaining conscience
during the procedures, opting for general anesthesia. In these
patients, surgery was not performed under neurophysiolog-
ical monitoring; however, we chose to include them in the
study because these cases involved disc hernias at levels with
wide foraminal spaces (L3-L4 and L4-L5) and lower risk of
emergent nerve root injury.

The preoperative and postoperative clinical and function-
al results are shown in =Table 2. One month after surgery,
the mean scores (VAS and ODI) decreased significantly
(p < 0.001). This decrease was sustained twelve months after
surgery compared to the initial score (p < 0.001), but with no
statistical difference compared to the scores obtained one
month after the procedure.

=Table 3 portrays the clinical and functional results
twelve months after the procedure of the first thirty patients
operated compared to the last thirty patients.

The clinical and functional results 12 months after the
procedures involving disc levels L3-L4 and L4-L5 compared
to the procedures involving disc level L5-S1 are described
in =Table 4.

Table 3 Comparison of clinical and functional findings 12 months
after the procedure of the first 30 patients and the last 30 patients

Variable Category n Mean p*
value
Visual First 30 patients 30 6.00 0.444
Analogue
Scale
Last 30 patients 30 2.90
Total 60
Oswestry First 30 patients 30 5.4 0.830
Disability
Index
Last 30 patients 30 2.83
Total 60

Note: **p < 0.05 = statistically significant difference.

Table 4 Comparison between the clinical and functional
findings 12 months after disc level procedures that included
the L5-S1 level and those that did not

Variable Category n Mean pr
value
Visual Not including 40 3.93 0.997
Analogue L5-S1
Scale
Including L5-S1 61 3.66
Total 101 3.76
Oswestry Not including 40 3.63 0.950
Disability L5-S1
Index
Including L5-S1 61 3.34
Total 101 3.46

Note: **p < 0.05 = statistically significant difference.

Discussion

For many years, conventional open surgery has been consid-
ered the gold standard for the treatment of intervertebral
disc herniation. Microdiscectomy significantly reduced open
surgery morbidity, length of hospital stay and blood loss.'?
Even so, microdiscectomy has some disadvantages also
observed in open surgery, such as paravertebral muscle
retraction, postoperative pain and bone resection, in addi-
tion to the risk of long-term complications (recurrence,
epidural fibrosis, spinal instability), which are challenges
for an experienced surgeon.13 Lumbar microdiscectomy out-
comes in recurrent disc prolapses are not good compared to
those of the primary cases.'

Given these limitations, transforaminal percutaneous
endoscopic discectomy is an alternative for lumbar disc
herniation treatment. Advances in instruments have enabled
direct endoscopic visualization for safe removal of disc
material.®

Yeung and Tsou,'® in 2002, described disc excision out-
comes in 307 patients, and observed 89.7% of satisfactory
results after 1 year of follow-up. The complications were deep
infection in two individuals, thrombophlebitis in two patients,
dysesthesia in six subjects, and dural injury in one patient.

In 2008, Ruetten et al'’ performed a prospective random-
ized controlled trial comparing microdiscectomy and endos-
copy in 178 patients. The results were similar, with 96% of
satisfactory outcomes. However, the endoscopic procedure
had significant advantages over microdiscectomy in terms of
surgical time, cost, rehabilitation, low back pain, healing,
early revision and complications.

Chae et al'® reported 94.77% of satisfactory outcomes using
percutaneous endoscopic discectomy in 153 patients with
extruded lumbar disc herniation. These authors obtained
96% of good to excellent results and an extremely low compli-
cation rate, with no cases of surgical wound infection.

Jhala and Mistry,? in 2010, reported endoscopic discec-
tomy results in 100 patients, achieving good and excellent
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outcomes in 91%. These authors observed seven dural inju-
ries, one nerve injury and four patients with recurrence, four
cases of discitis, and five facet removals. Four patients
required a reoperation.

In 2012, Kaushal and Sen'® reported satisfactory results in
90% of the patients after endoscopic discectomy in 300 cases.
The complications included five dura-mater injuries, five cases
of discitis, and two nerve-root injuries. In 2014, Kulkarni et al'>
observed endoscopic discectomy results in 188 patients, and
found 5% of cases of dural injury, 2.1% of cases of residual disc
herniation, 1.5% of recurrence, 0.5% of cases of wrong level and
0.5% of infection.

A meta-analysis?? comparing endoscopic discectomy and
open microdiscectomy observed a higher satisfaction rate in
patients undergoing the former. In addition, the percutane-
ous approach was associated with lower blood loss and
shorter hospitalization time, although there was no statisti-
cal difference regarding surgical time, recurrence or compli-
cation rates.?®

In a retrospective review of 10,228 single-center cases,
Choi et al?! studied the cause of transforaminal endoscopic
discectomy failure in lumbar disc herniation treatment. They
observed a failure rate of 4.3%, mainly due to incomplete
removal of disc material (2.8%), followed by disc herniation
recurrence (0.8%) and pain persistence after complete frag-
ment removal (0.4%).21

The main disadvantage of endoscopic discectomy is the
long learning curve. In 2013, Wang et al?? recommended
practicing transforaminal epidural infiltration prior to the
performance of an endoscopic procedure.22 Wu et al,?? in
2016, compared the first 60 cases of transforaminal endo-
scopic discectomy at level L4-L5 (group I) with the first 60
cases at level L5-S1 (group II). These authors found that the
learning curve at the L5-S1 level was more difficult due to
anatomical features, including the iliac crest height, broad
facet joint, transverse L5 process, narrow disc space, and
smaller foraminal space. In addition, they observed a statis-
tical difference when comparing the surgical time of the first
20 cases with the last 20 cases in both groups. Hsu et al?*
demonstrated that the learning curve for the transforaminal
approach was easier compared to the interlaminar access.
Although spine surgeons are more familiar with the posteri-
or anatomy, the transforaminal procedure requires less
surgical time on average than the interlaminar procedure.

In the present study, no incidental dural injury, permanent
neurological injury and disc or surgical site infection were
observed. The low rate of infection can be explained by
minimal damage to normal tissue, lower bleeding, short
operative time, continuous saline irrigation, and surgical
technique. There were three cases of disc hernia recurrence
at the same level after a period of expressive symptom
improvement. These cases included only one patient, who
required a new endoscopic discectomy. Conversion to open
microdiscectomy was not required in any case, nor in cases of
herniated disc recurrence. Tolerable sciatica was observed in
five patients with good improvement after an average period
of four weeks of conservative treatment. This complication
rate is similar to those reported in the literature. We observed
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that complications occurred in the first 30 cases, but with no
statistical difference when compared to the last 30 cases. In
addition, we did not identify any statistical difference regard-
ing the operated disc level.

Since the clinical and functional results were considered the
most important after discectomy, postoperative disc hernia-
tion was not studied by magnetic resonance imaging; this
modality was reserved for persistent cases or new onset of
sciatica. Randomized controlled trials with larger numbers of
patients and longer follow-up intervals are required to objec-
tively assess the impact of endoscopic discectomy.

Conclusion

Transforaminal endoscopic lumbar discectomy has been
shown to be a safe, effective and minimally-invasive alterna-
tive for the treatment of lumbar disc herniation. Although it
requires a long learning curve, the technique has advantages,
including minimal soft-tissue damage, short surgical and
hospitalization times, low complication rate, and early
return to work.
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