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ABSTRACT

To evaluate the effectiveness of percutaneous endoscopic lumbar discectomy (PELD) in the treatment of recurrent lumbar disc herniation,
comparing it with conventional techniques with an emphasis on the improvement of radicular pain. Systematic review and meta-analysis of 6
studies with statistical analysis using the fixed-effect Mantel-Haenszel model and Cochran’s Q test for heterogeneity. Improvement in radicular
pain was assessed using the Visual Analog Scale (VAS), and recurrence rates were evaluated using relative risk (RR), adopting a significance
level of 0.05%. A total of 622 patients were included (55% male, 45% female) with a mean age of 46 years. The endoscopic technique reduced
VAS scores by more than 23% compared to traditional techniques. Disability scales, evaluated through measures of central tendency, showed
no significant differences between techniques. Recurrence rates in the experimental (endoscopic) group were 4.7%, with a pooled RR of 3.66
(95% Cl: 1.8-5.1) and high heterogeneity (12 = 95%). There was no significant difference in recurrence rates based on follow-up duration (mean
of 2 years). The endoscopic technique was effective in improving radicular pain in the surgical treatment of recurrent lumbar disc herniation,
and when compared to the conventional technique, this improvement was 23% greater based on the analysis of visual analog scale (VAS)
scores. Level of Evidence I; Systematic® reviewb of Level | RCTs (and study results were homogenous®)
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RESUMO

Avaliar a eficacia da discectomia endoscdpica percutanea (DELP) no tratamento de recidivas de hérnia de disco lombar, comparando-a
com técnicas convencionais com énfase na melhora da dor radicular. Revisao sistematica e metanalise de 6 artigos com analise estatistica
pelo modelo fixo de Mantel-Haenszel e teste Q de Cochran para heterogeneidade. A melhora da dor radicular foi avaliada pela escala
visual analégica (EVA) e as taxas de recidiva pelo risco relativo (RR), adotando-se um nivel de significdncia de 0,05%. Foram incluidos 622
pacientes (55% homens, 45% mulheres) com média de 46 anos, com a técnica endoscdpica reduzindo em mais de 23% a pontuagao
da EVA comparado as técnicas tradicionais. Escalas de incapacidade, avaliadas por medidas de tendéncia central, nao evidenciaram
diferencas entre as técnicas. As taxas de recidiva no grupo experimental (endoscépico) foram de 4,7%, com RR acumulado de 3,66
(IC 95%: 1,8-5,1) com alta heterogeneidade (I? = 95%). Nao houve diferenca significativa nas recidivas pelo tempo de acompanhamento
(média de 2 anos). A técnica endoscdpica foi eficaz na melhora da dor radicular no tratamento cirdrgico da recidiva da hérnia de disco
lombar e quando comparado com a técnica convencional, essa melhora foi 23% maior com base na analise das pontuagdes da escala
visual analdgica (EVA). Nivel de Evidéncia I; Revisao sistematica® de ECRC (Estudos clinicos randomizados e controlados) de Nivel |
(e resultados do estudo foram homogéneos®).

Descritores: Ortopedia, Cirurgia; Coluna Vertebral;, Hérnia de Disco; Procedimentos Cirdrgicos Minimamente Invasivos.

RESUMEN

Evaluar la eficacia de la discectomia endoscopica percutanea (DELP) en el tratamiento de recurrencias de hernia de disco lumbar,
comparandola con técnicas convencionales, con énfasis en la mejora del dolor radicular. Revision sistematica y metaanalisis de 6 articulos
con analisis estadistico mediante el modelo fijo de Mantel-Haenszel y la prueba Q de Cochran para heterogeneidad. La mejora del dolor
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radicular se evalué mediante la escala visual analdgica (EVA), y las tasas de recurrencia por el riesgo relativo (RR), adoptando un nivel de
significancia del 0,05%. Se incluyeron 622 pacientes (55% hombres, 45% mujeres) con una media de edad de 46 arios, observandose que
la técnica endoscopica redujo en mas del 23% la puntuacion de la EVA en comparacion con las técnicas tradicionales. Las escalas de
discapacidad, evaluadas mediante medidas de tendencia central, no evidenciaron diferencias entre las técnicas. Las tasas de recurrencia
en el grupo experimental (endoscépico) fueron del 4,7%, con un RR acumulado de 3,66 (IC 95%: 1,68-5,1) y una alta heterogeneidad
(2 = 95%). No hubo diferencia significativa en las recurrencias segun el tiempo de seguimiento (media de 2 afos). La técnica endoscopica
fue eficaz en la mejora del dolor radicular en el tratamiento quirirgico de la recurrencia de la hernia de disco lumbar y, en comparacién con
la técnica convencional, esta mejora fue un 23% mayor segtn el analisis de las puntuaciones de la escala visual analégica (EVA). Nivel de
evidencia I; Revision sistematica® de ECRC (Estudios clinicos randomizados y controlados) de Nivel | (y resultados del estudio

fueron homogéneos®).

Descriptores: Ortopedia; Cirugia; Columna; Hernia Discal; Procedimientos Quirdrgicos Minimamente Invasivos.

INTRODUCTION

Lumbar disc herniation is a highly prevalent condition that often
results especially in low back pain and neurological symptoms, signi-
ficantly impacting patients’ quality of life. Surgical treatment is indica-
ted in cases where conservative therapy does not provide adequate
symptom relief, preventing the patient from returning to their usual ac-
tivities, or in the presence of progressive neurological deficit. Among
the surgical options for disc herniation removal, microdiscectomy
remains the standard approach; however, currently, percutaneous
endoscopic lumbar discectomy (PELD) has gained prominence as a
minimally invasive technique for treating lumbar disc herniations. It is
known that PELD offers results comparable to traditional techniques,
with additional advantages such as shorter hospitalization time, mini-
mal tissue damage, little pain at the surgical site, virtually zero infection
rates, and a quicker return to work activities.!?

Some patients experience recurrence of radicular symptoms
after a symptom-free period, which may be due to postoperati-
ve recurrence of the primary disc herniation. A meta-analysis of
nine comparative studies aimed to investigate the epidemiological
prevalence of recurrent herniation in patients after percutaneous
endoscopic lumbar discectomy and analyze potentially related risk
factors found that surgery had a recurrence rate of 3.6%, usually
occurring within the first 6 months after the procedure. Additionally,
age over 50 years, obesity (BMI = 25), as well as the presence of
lumbar disc herniation at higher levels and with central location,
were independent risk factors, while surgical approaches (PETD
or PEID), lateral discs, migrated discs, and foraminoplasty do not
influence recurrence, contributing to better preoperative assessment
and patient selection.’

In the context of postoperative recurrence, when surgical treat-
ment is indicated, endoscopic techniques may provide the advanta-
ge of avoiding scar tissue from previous surgery, such as being able
to perform a transforaminal approach after a microdiscectomy or
after an interlaminar approach in an attempt to avoid complications
that this tissue may predispose.®

Recurrence of disc herniation remains a relevant clinical con-
cern that may require re-surgical intervention, whether after con-
ventional approaches or through minimally invasive techniques.
|dentifying risk factors for recurrence is essential to improve sur-
gical outcomes and guide patient selection, as revision surgeries
have higher complication rates and greater technical difficulty due
to adhesions and scar tissue. Factors such as the integrity of the
annulus fibrosus, atrophy of the paravertebral muscles, MODIC
changes, advanced age, high BMI, surgical technique employed,
and individual patient characteristics may influence recurrence
rates.*seguida de lombociatalgia e, finalmente, de dor ciatica pura.
A histéria natural da hérnia de disco é de resolugdo rapida dos
sintomas (quatro a seis semanas

Based on the above, this study aims to evaluate, through a
meta-analytical analysis, the effectiveness of percutaneous endos-
copic discectomy with an emphasis on improving radicular pain for
the treatment of recurrent lumbar disc herniation, comparing it with
conventional surgical techniques.

METHODOLOGY

A systematic review and meta-analysis was conducted to investi-
gate the degree of improvement of radicular pain in patients with re-
current lumbar disc herniation after surgical treatment. To this end, the
outcome evaluated was based on the scores of the visual analog scale
(VAS). In addition, we also analyzed the recurrence rates, which were
based on the relative risk (RR) concerning the incidence percentages
of recurrences resulting from this surgical approach, analyzed based
on the number of occurrences divided by the sample size of patients.
In the analysis, in addition to calculating the measures of association,
the fixed Mantel-Haenszel model was applied to evaluate the outcome.

The search strategy aimed to locate relevant published studies
that answered the guiding question of the review. With the collabo-
ration of a librarian, an initial search was conducted in the PubMed
database to identify articles on the topic and to check if other terms,
word variations, and keywords found in this search would be relevant
to be added to the final search strategy. The informational resources
for this review are the following databases and portals: PubMed,
Scopus, Web of Science, Embase, Cochrane Library.

Keywords [medical subject descriptors (MeSH) and free terms]
were used, which included: Endoscopy OR “Endoscopic Surgical Pro-
cedure” OR “Surgical Endoscopy” OR Endoscopic AND (“Lumbar Ver-
tebrae” OR “lumbar vertebra” OR “lumbar Vertebra”) AND (Recurrence
OR Recurrences OR Relapse OR Relapses OR Recrudescence OR
Recrudescences) OR (“disease recurrence” OR “periodic disease” OR
“relapsing disease” OR “symptom flare up” OR “recurrent disease”).

The titles and abstracts of the retrieved articles were imported
into the Rayyan QCRI tool (Qatar Computing Research Institute,
Doha, Qatar), being examined by two reviewers independently and
in a blinded manner for evaluation against the established inclusion
and exclusion criteria for the review. The articles included after the
analysis of titles and abstracts were retrieved in full text. The full
texts of the selected studies were evaluated in detail again by the
two reviewers, also independently. Any discrepancies that arose
at each stage of the selection process would be resolved through
discussion between the two evaluators.

The results of the search and the study inclusion process are
presented in the PRISMA flowchart (Figure 1).

Inclusion and exclusion criteria

Studies that analyzed the surgical treatment of postoperative
recurrence of lumbar disc herniation using the endoscopic techni-
que, including randomized and non-randomized clinical trials, cohort
studies, and case series with at least 50 patients were included. All
studies should have been published in the last 10 years and have a
minimum follow-up of 1 year, with no language restrictions.

Studies conducted in children and adolescents, literature re-
views, case reports, duplicate articles, comments, and interviews
were excluded. In addition, studies that did not include the use of
the endoscopic approach or that addressed other pathologies other
than recurrent disc herniation were also excluded.

Heterogeneity was examined using Cochran’s Q test, whose null
hypothesis posits that the studies included in the meta-analysis do not
exhibit heterogeneity regarding randomized analyses and proposed
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Figure 1. Organizational chart of the process of identification and exclusion of articles.

therapeutic interventions. The percentages of efficacy of the surgeries
were based on the hypothesis testing results and the association
measures reported in the articles, adjusted by the I2 index, according
to the methodology described by Thompson and Higgins.®

Descriptive statistical analyses of the selected articles were
performed, with hypothesis tests adopting a significance level of
0.05%. All statistical analyses were conducted using the software
JASP version 0.19.2 (2024).

The analysis of the DELP results in relation to the visual analog
scales (VAS) was performed using Pearson’s correlation coefficient,
based on the scoring and average variables between the tech-
niques. The disability scale, as well as variables associated with
surgical success, such as age, sex, surgery time, and complications
during and after the procedures, were evaluated considering the
differences in mean and confidence interval. In addition, hypothesis
tests were conducted according to the parametric distribution of the
data, using the Student’s t-test, adopting a significance level of 0.05.

RESULTS

After applying the exclusion criteria, 6 articles were included in
the statistical analyses, considering the description of the methodo-
logies applied to clinical trials associated with prospective cohorts

and sample robustness. The descriptive analysis of the selected
articles is represented in Tables 1 and 2.
The results related to disability scales, VAS, surgery time,

Table 1. Q Test values and the I2 test for the meta-analysis of the 6 articles
that evaluate recurrence rates with endoscopic surgical techniques between
2008 and 2015.

Q Test p Value 12
Coefficient 18.262 < 0.0001 95%
Heterogeneity residual test 54.12 < 0.0001 -

Table 2. Measures of association (RR), viewed regarding the analyzed
works and sample data.

Number | Number of | Mean
Parameters of studies patients RR Cl -lower | CI - Upper
Grouped results 6 622 3.6 1.8 5.1
Analysis date
Between 2008
0 0
and 2014 2 (33.3%) | 349 (56.1%) | 4.3 2.7 6.1
Between 2015
0 0,
and 2020 4 (66.6%) | 273 (43.9%) | 3.0 19 5.3

ClI = Confidence Interval (95%).
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complications, and hospital stay can be seen in Table 3 and Figure 2.
No differences were observed between the biological variables of
sex and age. Of the 622 patients, 342 (55%) were male and 280
(45%) were female (p-value = 0.07), with an average age of 46 years
in both sexes (p-value = 0.06).

Table 3. Comparison of variables between surgical techniques using the paired
t-test, with calculations based on the averages of the 6 analyzed articles.

Average

20.2 185

Parameters
Disability scale by endoscopic
technique
Disability scale by conventional
technique*®
Surgery time by endoscopic
technique
Surgery times by conventional
technique
Complications during surgery in
the endoscopic technique
Complications during surgery in
the conventional technique
Complications after surgery in
the endoscopic technique**

Cl -lower | Cl - Upper
22.4

p-value

> 0.0
24.0 211 27.2

58 min 37 min 94 min

>0.05

142 min | 85 min 189 min

5.2% 4.2% 6.4%

>0.05

7.1% 6.2% 8.0%

Regarding the analytical factors involving recurrences in the
experimental group, the incidence rates were 4.70% (geometric
mean), with a cumulative Relative Risk of 3.66 (Cl 1.8 - 5.1), as
presented in Table 2. In total, the 6 selected studies included 622
patients (mean of 103), with a range varying from 56 to 262 patients.

The characteristics involving the data collection of each evalu-
ated study and the recurrence time are described in Table 4. The
follow-up time of the groups (mean of 2 years) did not show a signifi-
cant difference regarding the recurrence rates between conventional
and endoscopic techniques, based on the results of the ¢ test of
Student (p > 0.05).

Figure 3 presents the Forest Plot gathering the articles that
performed the direct comparison between the incidence rates of
recurrences related to endoscopic surgical techniques. In this graph,
the respective relative risks (RR) are highlighted.

Values below 1.0 (to the left of the null line) show an effective
reduction in the risk of recurrence with the use of endoscopic tech-
niques, indicating them as a protective factor against this type of
unfavorable outcome.

Complications after surgery in
the conventional technique™*

Length of hospital stay in the
endoscopic technique
Length of hospital stay in the
conventional technique

12 days | 10 days 14 days

<0.05

14 days 9 days 19 days

*Not defined in all 6 articles observed. **Complications after surgeries were not defined in all 6
articles observed.

R?=0.5143

1 2 3 4 5 6
Articles

- Convemtional technique
— Linear (Convemtional technique)

— Endoscopic technique
— Linear (Endoscopic technique)

Goker and Aydin (2020)® ] 0.70 [-3.61,5.02]
Zhuhai et al. (2015)” —t 0.60 [-2.17, 4.13]
Hoogland et al. (2008)3 — i 0.50 [-1.85, 2.85]
Lee et al. (2018)° — 0.40 [-2.54, 3.34]
Yao et al. (2017)® — 0.40 [-1.76, 2.46]
Ruetten et al. (2009)° i 0.72[-0.28, 1.72)
Raksakietisak et al., 2015 = -1.20 [-6.69, 4.29]
Average ’ 0.22 [-0.71, 1.26]
NN E RN
Recidivism rates

Note: Average of 4.45 for the endoscopic technique and 5.79 for the conventional techniques (t-test:
p = 0.06), indicating a 23.6% reduction in score for endoscopic techniques.

Figure 2. Score rate of the VAS, compared between conventional and
endoscopic techniques, based on means and 95% confidence intervals (Cls),
as observed in the six articles analyzed by Pearson regression technique.

Figure 3. Forest plot regarding the measures of effect (Relative Risk - RR),
comparing recurrence rates.

DISCUSSION

Regardless of the positive clinical results, this meta-analysis
revealed that endoscopic techniques generally have lower recurren-
ce rates. The calculation of the average RR allowed us to infer that
patients operated on with endoscopic techniques had a recurrence
risk of 3.6 times, contrasting with the RR of conventional techniques,
which varied between 5 and 20 times. Despite the discrepancies in
the analyses of these percentages,® statistically significant differen-
ces were observed in all studies analyzed when the time variable
(2 years of follow-up) was considered.

The analyses conducted in this study did not show a signifi-
cant relationship between the scores obtained on the VAS and the

Table 4. Data collection and hypothesis testing for the difference between incidence rates regarding follow-up time between conventional and endoscopic

techniques.
Number of Difference between recurrences based on a mean
Authors and year atients Data source of 2 years of follow-up (between conventional and
p endoscopic techniques)
Hoogland et al. (2008) 262 Department of Spine Surgery, Alpha Klinik Munich, > 005
9 ’ Germany P )
Department of Spine Surgery and Pain Therapy,
Ruetten et al. (2009)8 87 Orthopedics and Traumatology Center, St. Anna-Hospital p>0.05
Herne, Herne, Germany
) Department of Orthopedics, Western China Hospital of
7
Zhuhai et al. (2015) 56 Sichuan University p>0.05
Department of Orthopedics, Xingiao Hospital, Third Military
8
Yao etal. (2017) /4 Medical University, Chongqing, China p>005
Lee et al. (2018)° 83 Department of Neurosurgery, Jooan Nanoori Hospital, ~ 005
) Seoul, South Korea P )
. Istinye University, Faculty of Medicine, Liv Ulus Hospital,
10
Goker and Aydin (2020) 60 Department of Neurosurgery, Istanbul, Turkey p>005

* Values of p observed by the t test of Student based on the mean rates of recurrence time.
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surgical technique employed. The linear relationships presented
moderate values of R2R2 (0.51 for conventional techniques and
0.41 for the endoscopic technique) (Figure 2). These confidence
intervals suggest, supported by the means and their results, the
absence of a significant difference between the scores. However,
an average reduction of over 23% in the VAS score was noted
among patients undergoing the endoscopic technique compared
to those undergoing traditional techniques. Regarding the disability
scales, these were not compared in all the analyzed articles, limi-
ting their evaluation to measures of central tendency, which in turn
also did not indicate significant differences between the evaluated
techniques (Table 3).

Although it is not the primary objective of this work, the results
of this systematic review and meta-analysis suggest that the use
of endoscopic techniques for the treatment of disc herniation re-
currences is associated with lower recurrence rates compared to
conventional surgical techniques. The average relative risk (RR) of
3.6 indicates a significant superiority of endoscopic approaches
in reducing recurrences, even considering the confidence interval
(C195%: 1.8 —5.1). These findings corroborate the literature related
to the topic, which points to minimally invasive techniques as a
promising alternative in terms of safety and efficacy, especially in
patients with an increased risk of postoperative recurrences.® '

Despite the observed benefits, the analysis of the follow-up time
(average of 2 years) did not demonstrate significant differences in
recurrence rates among the included studies. This may be attributed
to methodological variability and differences in patient inclusion
criteria, as discussed by Hoogland et al.® and Lee et al.. In addition,
the substantial heterogeneity among the studies (12 = 95%) reflects
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the diversity of study designs, sample sizes, and surgical approa-
ches adopted, which limits the generalization of the results.

Although the outcome favors endoscopic techniques, it is impor-
tant to consider that other factors, such as the surgeon’s experience,
appropriate patient selection, and postoperative management, can
significantly influence clinical outcomes, as evidenced in some stu-
dies that early ambulation may be responsible for recurrence after
DELP'? Recent studies indicate that the learning curve for endosco-
pic techniques is longer compared to open techniques, which may
impact the rate of complications and recurrences at the beginning
of clinical implementation. 34

Additionally, endoscopic techniques offer additional advantages,
such as shorter hospitalization time, reduced postoperative pain,
and quicker return to daily activities, which can improve patients’
quality of life.®>'* However, these benefits need to be balanced with
the costs associated with the technology and the specialized training
required, especially in healthcare systems with limited resources.

Finally, the robustness of the results of this meta-analysis sup-
ports the hypothesis that endoscopic techniques are an effective ap-
proach for improving radicular pain in the treatment of recurrent disc
herniation and also for reducing recurrences after primary surgery.

CONCLUSION

The endoscopic technique was effective in improving radicular
pain in the surgical treatment of recurrent lumbar disc herniation, and
when compared to the conventional technique, this improvement
was 23% greater based on the analysis of the visual analog scale
(VAS) scores.
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