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Abstract

Study Design: Systematic review and meta-analysis.

Objectives: We performed this meta-analysis to evaluate whether endoscopic discectomy (ED) shows superiority compared
with the current gold standard of microdiscectomy (MD) in management of lumbar disc disease.

Materials and Methods: We conducted independent and duplicate electronic database search including PubMed, Embase, and
Cochrane Library from 1990 till April 2020 for studies comparing ED and MD in the management of lumbar disc disease. Analysis
was performed in R platform using OpenMeta[Analyst] software.

Results: We included 27 studies, including 11 randomized controlled trials (RCTs), 7 nonrandomized prospective, and 9 ret-
rospective studies involving 4018 patients in the meta-analysis. We stratified the results based on the study design. Considering
the heterogeneity in some results between study designs, we weighed our conclusion essentially based on results of RCTs. On
analyzing the RCTs, superiority was established at 95% confidence interval for ED compared with MD in terms of functional
outcomes like Oswestry Disability Index (ODI) score (P ¼ .008), duration of surgery (P ¼ .023), and length of hospital stay
(P < .001) although significant heterogeneity was noted. Similarly, noninferiority to MD was established by ED in other outcomes
like visual analogue scale score for back pain (P ¼ .860) and leg pain (P ¼ .495), MacNab classification (P ¼ .097), recurrences
(P ¼ .993), reoperations (P ¼ .740), and return-to-work period (P ¼ .748).

Conclusion: Our meta-analysis established the superiority of endoscopic discectomy in outcome measures like ODI score,
duration of surgery, overall complications, length of hospital stay and noninferiority in other measures analyzed. With recent
advances in the field of ED, the procedure has the potential to take over the place of MD as the gold standard of care in
management of lumbar disc disease.

Keywords
endoscopic discectomy, microdiscectomy, lumbar disc disease, disc herniation, gold standard, PROM

Introduction

Lumbar disc herniation is a common cause of low back pain

and radicular symptoms of patients presenting to any spine

outpatient department.1,2 Compression of nerve root by the

herniated nucleus pulposus of the disc and associated inflam-

matory reaction are the 2 crucial factors that result in disabling

lumbosacral radicular syndrome.3 Although conservative trial

relieves the pain in most of the cases, around 15% to 20% fail to

improve necessitating surgical management.4 Among the array

1 Government Hospital, Karur, Tamil Nadu, India
2 Orthopaedic Research Group, Coimbatore, Tamil Nadu, India
3 Madras Medical College, Chennai, Tamil Nadu, India
4 Rajiv Gandhi Government General Hospital, Chennai, Tamil Nadu, India
5 Ganga Hospitals, Coimbatore, Tamil Nadu, India

Corresponding Author:

Sathish Muthu, Government Hospital, Velayuthampalayam, Karur, 639117,

Tamil Nadu, India.

Email: drsathishmuthu@gmail.com

Global Spine Journal
1-17

ª The Author(s) 2020
Article reuse guidelines:

sagepub.com/journals-permissions
DOI: 10.1177/2192568220948814

journals.sagepub.com/home/gsj

Creative Commons Non Commercial No Derivs CC BY-NC-ND: This article is distributed under the terms of the Creative Commons Attribution-Non
Commercial-NoDerivs 4.0 License (https://creativecommons.org/licenses/by-nc-nd/4.0/) which permits non-commercial use, reproduction and distribution of the
work as published without adaptation or alteration, without further permission provided the original work is attributed as specified on the SAGE and Open Access
pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).

https://orcid.org/0000-0002-7143-4354
https://orcid.org/0000-0002-7143-4354
mailto:drsathishmuthu@gmail.com
https://sagepub.com/journals-permissions
https://doi.org/10.1177/2192568220948814
http://journals.sagepub.com/home/gsj
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://us.sagepub.com/en-us/nam/open-access-at-sage
http://crossmark.crossref.org/dialog/?doi=10.1177%2F2192568220948814&domain=pdf&date_stamp=2020-09-16


of methods available microdiscectomy(MD) has been consid-

ered as the gold standard in surgical management of lumbar

disc disease.5

With the gaining popularity of the endoscopic approach in

the management of lumbar disc disease, endoscopic discect-

omy (ED) has also become one of the common methods of

surgical management.6 Although ED had limited indications

in the earlier days, with the advancement in the technology and

tools used, the domains of its use have been extended. More-

over, with its advantages like surgery under local anesthesia,

less damage to the bone and paraspinal musculature, and fast

postoperative recovery ED is taking over the place of MD in

the management of lumbar disc disease.7,8 Despite many

reviews and meta-analysis being available in literature compar-

ing both the surgical procedures, they were limited by the

number and the quality of evidence available, which prevented

them to give a conclusive evidence on the superiority between

the procedures. Hence, there is a need for a systematic review

and meta-analysis with high-quality evidence currently avail-

able to establish the superiority of ED compared with the exist-

ing gold standard procedure MD in the management of lumbar

disc disease.

We performed this meta-analysis to comprehensively ana-

lyze whether ED shows superiority compared with MD in the

management of lumbar disc disease.

Materials and Methods

This meta-analysis was conducted following the guidelines of

Back Review Group of Cochrane Collaboration9 and reported

based on the Preferred Reporting Items for Systematic Reviews

and Meta-Analyses (PRISMA) statement.10

Search Strategy

Two reviewers performed an independent electronic literature

search for studies comparing ED and MD for surgical manage-

ment of lumbar disc disease. We searched the following data-

bases: PubMed, Embase, and the Cochrane Library up to April

2020. No language or date restrictions were applied. Keywords

used for search were as follows: “lumbar disc herniation,”

“microdiscectomy,” “endoscopic discectomy,” “minimally

invasive discectomy,” “transforaminal discectomy,”

“interlaminar discectomy,” along with Boolean operators

“AND,” “OR,” and “NOT.” The reference lists of the selected

articles were also searched to identify studies not identified in

the primary search. As per the inclusion and exclusion criteria,

eligible studies were included in the meta-analysis. Discre-

pancy between the authors was resolved through discussion

until a consensus was obtained. A detailed study selection flow

diagram is given in Figure 1.

Inclusion Criteria

Studies were included if they met the following PICOS criteria.

Population includes patients with lumbar disc disease while

intervention is endoscopic discectomy and comparator group

is microdiscectomy. Outcomes measured were visual analogue

scale (VAS) score, Oswestry Disability Index (ODI), MacNab

classification, overall complication rate, recurrence rate, reo-

peration rate, operation time, length of hospital stay, and

return-to-work period. We included any study design satisfying

the above PICO criteria, but we planned to stratify the results

based on the study design to increase the robustness of the

results arrived out of analysis.

Exclusion Criteria

Trials were excluded if they had the characteristics such as

studies involving nonendoscopic procedures, studies using lit-

erature comparator group, studies involving animal models or

anatomical studies.

Data Extraction

Two reviewers retrieved independently relevant data from arti-

cles included for analysis. Study characteristics such as study

type, year of publication, authors, country, number of patients

enrolled, and follow-up duration were extracted. Baseline char-

acteristics such as mean age, gender proportions, preoperative

pain and functional scores were also extracted. Primary out-

come measures such as VAS score and ODI at final follow-up

and MacNab classification along with secondary outcome mea-

sures such as overall complication rate, recurrence rate and

reoperation rate and other outcome measures such as duration

of surgery, length of hospital stay, and return-to-work period

were the outcome data extracted.

In the case of studies with multiple comparator groups, only

data of the MD and ED groups was taken for analysis. For

missing data, we tried to contact the original author first. If it

failed, we calculated the missed values from other available

data using formulas in the Cochrane Handbook for Systematic

Reviews of Interventions. Any disagreement in data collection

was resolved until a consensus was attained by discussion.

Risk of Bias and Quality Assessment

The methodological quality of the included studies was

assessed independently by 2 reviewers using The Cochrane

Collaboration’s RoB 2 tool for randomized controlled trials

(RCTs) and ROBINS-I tool for nonrandomized studies, which

has 5 and 7 domains of bias assessment, respectively.11,12

Statistical Analysis

Meta-analysis was conducted in R platform with OpenMeta

[Analyst].13 For dichotomous variable outcomes, odds ratio

(OR) with 95% confidence interval (CI) was used and for con-

tinuous variable outcomes, weighted mean difference (WMD)

with 95% CI was used. Superiority or noninferiority was estab-

lished based on the overall estimate of the ED group for every

outcome analyzed and its 95% CI distribution in the logarith-

mic scale compared with the MD group. Heterogeneity was
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assessed using I2 test.14 If I2 < 50% and P > .1, we used a fixed-

effects model to evaluate, otherwise, a random-effects model

was used. Sensitivity analyses were performed to explore the

source of heterogeneity when it existed. Publication bias was

analyzed using funnel plot and Egger regression test.

Results

Search Results

Electronic database search resulted in 2544 articles which after

initial screening for duplicate removal gave a total of 2137

articles. Title and abstract screening were done in those 2137

articles and 2099 of them were excluded. A total of 38 articles

qualified for full-text review of which 11 were excluded.

Finally, 27 studies, including 11 RCTs,15-25 7 nonrandomized

prospective studies,26-32 and 9 retrospective studies33-41 with a

total of 4018 patients were included in our analysis. List of

studies excluded from full-text review is given in the Supple-

mentary File 1. PRISMA flow diagram of study selection is

given in Figure 1. The general characteristics of the studies

included in our review are given in Table 1. We stratified the

results of the meta-analysis by analyzing the results of included

RCTs, nonrandomized prospective, and retrospective studies

individually to know the effect of study design on the outcome

measured in the included studies.

Quality Assessment

The methodological quality of the included randomized and

nonrandomized studies are given in Figures 2 and 3,

respectively.

Primary Outcomes

VAS Score: Back Pain at Final Follow-up. We analyzed 16 studies

involving 1718 patients that reported VAS score for back pain

at the final follow-up. The average VAS score for leg pain of

the ED and MD groups was 1.82 and 2.18, respectively. ED

group and MD group showed a reduction of 3.47 and 3.02 in

the VAS scale, respectively, compared with the preoperative

values. Significant heterogeneity existed between the studies

(I2 ¼ 99.47%, P < .001). Hence, a random-effects model was

used. On analyzing the results of 5 RCTs, we did not find any

significant reduction in the VAS score for back pain in the ED

group compared with the MD group (WMD¼�0.064, 95% CI

Figure 1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flow diagram of the included studies.
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[�0.771, 0.643], P ¼ .860) as shown in Figure 4. Similar

results were noted on analyzing the results of nonrandomized

prospective studies (WMD¼�0.598, 95% CI [�1.438, 0.242],

P ¼ .163), whereas retrospective studies showed a significant

reduction in the VAS score for back pain in the ED group

compared to MD group (WMD ¼ �0.353, 95% CI [�0.658,

�0.048], P ¼ .023) with significant heterogeneity (I2 ¼
95.426%, P < .001) as shown in Figure 4.

VAS Score: Leg Pain at Final Follow-up. We analyzed 17 studies

involving 1824 patients that reported VAS score for leg pain at

the final follow-up. ED group and MD group showed a reduc-

tion of 5.6 and 5.7 in the VAS scale, respectively compared

with the preoperative values. The average VAS scores for leg

pain at final follow-up for the ED and MD groups were 1.67

and 1.95, respectively. Significant heterogeneity existed

between the studies (I2 ¼ 99.52%, P < .001). Hence, a

random-effects model was used. On analyzing the results of

6 RCTs, we did not find any significant reduction in the VAS

score for leg pain in the ED group compared with the MD

group (WMD ¼ �0.064, 95% CI [�0.771, 0.643], P ¼ .860)

as shown in Figure 5. Similarly, on analyzing the results of

nonrandomized prospective and retrospective studies also we

did not find any significant reduction in the VAS score for leg

pain in the ED group compared with the MD group (WMD ¼
�0.241, 95% CI [�1.078, 0.596], P ¼ .573) and (WMD ¼
�0.226, 95% CI [�0.560, 0.108], P ¼ .184), respectively, as

shown in Figure 5.

ODI Score at Final Follow-up. We analyzed 17 studies involving

2566 patients that reported ODI scores at the final follow-up.

The average ODI score of the ED and MD groups was 12.17%
and 14.72%, respectively. Significant heterogeneity existed

between the studies (I2 ¼ 96.73%, P < .001). Hence, a

random-effects model was used. On analyzing the results of

6 RCTs, we found a significant reduction in the ED group

compared with the MD group (WMD ¼ �1.677, 95% CI

[�2.907, �0.447], P ¼ .008) as shown in Figure 6. Similar

results were noted on analyzing the results of retrospective

studies (WMD ¼ �1.408, 95% CI [�2.176, �0.641],

P < .001), whereas nonrandomized prospective studies did not

show a significant reduction in the ODI score postoperatively

in the ED group compared with the MD group (WMD ¼
�2.568, 95% CI [�6.018, 0.881], P ¼ .144) as shown in

Figure 6.

Table 1. General Characteristics of the Included Studies.

Study
No. Authors Year Country Study design

Sample
size, n

Gender
(male), n

Mean age
(years)

Follow-up
period
(years)

Lost to
Follow-up,

n
ED

group
MD

group
ED

group
MD

group

1 Ding et al15 2017 China Randomized controlled trial 100 27 30 43.9 41.3 1 0
2 Franke et al16 2009 Germany Randomized controlled trial 100 NR NR NR NR 1 NR
3 Garg et al17 2011 India Randomized controlled trial 112 44 36 38 37 1 NR
4 Gibson et al18 2016 United Kingdom Randomized controlled trial 143 40 30 39 42 2 10
5 Hermantin et al19 1999 United States Randomized controlled trial 60 17 22 40 39 2.6 NR
6 Hussein et al20 2016 Egypt Randomized controlled trial 80 21 20 31.9 30.5 2.1 7
7 Mayer et al21 1993 Germany Randomized controlled trial 40 14 12 42.7 39.8 NR NR
8 Meyer et al22 2020 Brazil Randomized controlled trial 47 16 14 45.2 47.2 1 NR
9 Pan et al23 2016 China Randomized controlled trial 106 31 26 42.8 39.5 1.3 NR
10 Righesso et al24 2007 Brazil Randomized controlled trial 40 13 10 46 42 3.1 NR
11 Ruetten et al25 2008 Germany Randomized controlled trial 200 NR NR NR NR 2 22
12 Akcakaya et al26 2016 Turkey Prospective study 30 NR NR NR NR NR NR
13 Hsu et al27 2012 Taiwan Prospective study 123 45 38 50.4 44.2 2 22
14 Kim et al28 2018 Korea Prospective study 146 24 37 54.2 46.6 1.2 5
15 Rieger et al29 2019 Germany Prospective study 740 119 101 78 76 2.7 190
16 Schizas et al30 2005 Switzerland Prospective study 28 6 9 41.5 43 1 NR
17 Shin et al31 2008 Korea Prospective study 30 5 7 48.1 42.7 NR NR
18 Yoon et al32 2012 Korea Prospective study 72 13 16 56.4 45.8 1.6 23
19 Ahn et al33 2015 Korea Retrospective cohort study 178 32 34 22.1 22.4 1.2 NR
20 Ahn et al34 2019 Korea Retrospective cohort study 298 94 85 40.4 38.7 5 0
21 Choi et al35 2016 Korea Retrospective cohort study 44 14 13 38 33.9 0.5 1
22 Jeong et al36 2006 Korea Retrospective cohort study 47 16 14 56 56.4 1 NR
23 Kim et al37 2007 Korea Retrospective cohort study 915 392 188 44.4 34.9 2.2 13
24 Lee et al38 2017 Korea Retrospective cohort study 83 30 25 50.1 50.2 2.3 NR
25 Lee et al39 2009 Korea Retrospective cohort study 54 22 16 47.7 42 2.8 NR
26 Lee et al40 2006 Korea Retrospective cohort study 60 22 22 39.6 39.3 3.1 NR
27 Teli et al41 2010 Italy Retrospective cohort study 142 48 45 40 39 2 NR

Abbreviations: ED, endoscopic discectomy; MD, microdiscectomy; NR, not reported.
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MacNab Classification at Final Follow-up. We analyzed 8 studies

involving 2432 patients that categorized their outcomes

based on MacNab classification. To make the ordinal data

into dichotomous data for meta-analysis, excellent or good

were defined as clinical success, while fair and poor cate-

gories were defined unsuccessful. All the included studies

had minimum follow-up period of 1 year (range: 1-5

years). A total of 80.4% (801 of 996) patients in the ED

group and 78.6% (1129 of 1436) patients in the MD group

were successful. There was no significant heterogeneity

between individual studies included in the analysis (I2 ¼
11.86%, P ¼ .338). On analyzing the results of 3 RCTs,

we did not find a significant difference between the groups

(OR ¼ 1.975, 95% CI [0.884, 4.412], P ¼ .097) as shown

in Figure 7. Similar results were noted between the groups

in nonrandomized prospective (OR ¼ 1.198, 95% CI

[0.891, 1.612], P ¼ .232) and retrospective studies

(OR ¼ 1.027,95% CI [0.743, 1.418], P ¼ .873) as shown

in Figure 7.

Secondary Outcomes

Overall Complication Rate. We analyzed 22 studies involving

3618 patients that reported their complications. Complications

were noted in 5.7% (90 of 1575) patients in the ED group and

6.3% (129 of 2043) patients in the MD group. There was no

Figure 2. Risk of bias evaluation of the randomized controlled trials using the RoB 2 tool.
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significant heterogeneity between individual studies included

in the analysis (I2 ¼ 18.8%, P ¼ .211). On analyzing the

results of 10 RCTs, we found the ED group to have a

significantly lesser overall complications compared with the

MD group (OR ¼ 0.531, 95% CI [0.329, 0.856], P ¼ .009)

as shown in Figure 8. While analyzing the results of non-

randomized prospective studies and retrospective studies we

did not find significant difference between the groups

Figure 3. Risk of bias evaluation of the nonrandomized studies using the ROBINS-I tool.
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(OR ¼ 1.170, 95% CI [0.688, 1.988], P ¼ .563) and (OR ¼
0.910, 95% CI [0.568, 1.458], P ¼ .696), respectively, as

shown in Figure 8.

Recurrence Rate. We analyzed 18 studies involving 2575

patients that reported their recurrence of symptoms. Recur-

rences were noted in 4.8% (54 of 1119) patients in the ED

group and 3.9% (58 of 1456) patients in the MD group. There

was no significant heterogeneity noted among the studies

included in the analysis (I2 ¼ 0%, P ¼ .952). On analyzing the

results of 4 RCTs we did not find any difference between the

groups (OR ¼ 0.996, 95% CI [0.385, 2.576], P ¼ .993) as

shown in Figure 9. Similar results were noted on analysis of

retrospective studies (OR ¼ 1.1641, 95% CI [0.714, 1.899],

P ¼ .542) as shown in Figure 9.

Reoperation Rate. We analyzed 13 studies involving 2056

patients that reported their total reoperations in both groups.

A total of 7.8% (68 of 864) patients in the ED group and 5.8%
(70 of 1192) patients in the MD group required reoperation.

There was no significant heterogeneity noted among the studies

included in the analysis (I2 ¼ 0%, P ¼ .902). On analyzing the

results of 7 RCTs, we did not find any difference between the

groups (OR ¼ 1.131, 95% CI [0.547, 2.335], P ¼ .740) as

shown in Figure 10. Similar results were noted in retrospective

studies concerning reoperation rates (OR ¼ 1.484, 95% CI

[0.939, 2.346], P ¼ .091) as shown in Figure 10.

Other Outcomes

Duration of Surgery. We analyzed 22 studies involving 23 524

patients that reported the duration of surgery in both the groups.

Figure 4. Forest plot of randomized controlled trials (RCTs) and nonrandomized prospective and retrospective studies comparing visual
analogue scale (VAS) score for back pain between the endoscopic discectomy (ED) group and the microdiscectomy (MD) group.

Muthu et al 7



The average duration of surgery for ED and MD was 63.37 and

73.19 minutes, respectively. Significant heterogeneity existed

between the studies (I2 ¼ 97.55%, P < .001). Hence, a random-

effects model was used. On analyzing the results of 7 RCTs, we

found a significant reduction in operative time in the ED group

compared with the MD group (WMD ¼ �10.173, 95% CI

[�18.938, �1.407], P ¼ .023) as shown in Figure 11. Similar

results were given by retrospective studies (WMD ¼ �19.954,

95% CI [�30.921,�8.988], P < .001), whereas nonrandomized

prospective studies did not show any significant difference

between the groups (WMD ¼ 3.818, 95% CI [�11.449,

19.085], P ¼ .624) as shown in Figure 11.

Length of Hospital Stay. We analyzed 17 studies involving 1600

patients that reported the length of hospital stay in both the

groups. The average length of hospital stay for ED and MD

was 2.84 and 5.74 days, respectively. Significant heterogeneity

existed between the studies (I2 ¼ 98.9%, P < .001). Hence, a

random-effects model was used. On analyzing the results of 7

RCTs, we found a significant reduction in the length of hospital

stay in the ED group compared with the MD group (WMD ¼
�2.567, 95% CI [�3.646, �1.487], P < .001) as shown in

Figure 12. Similar results were given by nonrandomized pro-

spective studies (WMD ¼ �1.952, 95% CI [�3.795, �0.109],

P ¼ .038) and retrospective studies (WMD ¼ �4.008, 95% CI

[�6.566, �1.449], P ¼ .002) as shown in Figure 12.

Return-to-Work Period. We analyzed 11 studies involving 1188

patients that compared the duration for return to work after

surgery between the groups. The average duration for return

Figure 5. Forest plot of randomized controlled trials (RCTs) and nonrandomized prospective and retrospective studies comparing visual
analogue scale (VAS) score for leg pain between the endoscopic discectomy (ED) group and the microdiscectomy (MD) group.
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to work in ED and MD was 4.75 and 6.19 weeks, respectively.

Significant heterogeneity existed between the studies (I2 ¼
99.34%, P < .001). Hence, a random-effects model was used.

On analyzing the results of RCTs also we did not find a sig-

nificant difference between the groups (WMD ¼ �0.308, 95%
CI [�2.180, 1.565], P ¼ .748) as shown in Figure 13. Whereas

on analysis of retrospective studies, we found a significant

reduction in return-to-work duration in the ED group compared

with the MD group (WMD ¼ �4.399, 95% CI [�7.121,

�1.676], P ¼ .002) as shown in Figure 13.

Sensitivity Analysis. A sensitivity analysis was performed in each

analysis. All the results (VAS score, ODI score, MacNab clas-

sification, complications, recurrences, reoperations, duration of

surgery, length of hospital stay) were not significantly altered

by sequentially omitting each study in the meta-analysis within

each study design. On the other hand, consistency of the results

was maintained after reanalysis by changing to the random-

effects model.

Publication Bias Analysis. Publication bias was analyzed using

funnel plot and Egger regression test for the meta-analysis

on complication rate between the ED and MD groups.

There was no evidence of publication bias by the Egger

regression test (P ¼ .528) and funnel plot as shown in

Figure 14. All the studies lay within the 95% CI and were

distributed evenly about the axes, implying minimal pub-

lication bias.

Figure 6. Forest plot of randomized controlled trials (RCTs) and nonrandomized prospective and retrospective studies comparing Oswestry
Disability Index (ODI) scores between the endoscopic discectomy (ED) group and the microdiscectomy (MD) group.
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Discussion

Main Findings

We comprehensively and systematically reviewed all the avail-

able literature comparing endoscopic discectomy with micro-

discectomy for lumbar disc disease and stratified the results

based on the study designs. Considering the discrepancy in the

meta-results in some of the outcomes analyzed between study

designs, we derived our conclusions essentially based on the

meta-results of the RCTs. We found that superiority was estab-

lished at 95% CI for ED compared with MD in terms of func-

tional outcomes like ODI score (P ¼ .008), duration of surgery

(P ¼ .023), overall complication rate (P < .009), and length of

hospital stay (P < .001) from analyzing RCTs as shown in

Figures 6, 11, 8, and 12, respectively. Although, significant

heterogeneity was noted among the included studies. More-

over, noninferiority to MD was established by ED in other

outcomes like VAS score for back pain (P ¼ .860), VAS score

for leg pain (P ¼ .495), MacNab classification (P ¼ .097),

recurrences (P ¼ 0.993), reoperations (P ¼ .740), and return-

to-work period (P ¼ .748) considering the RCT results exclu-

sively as shown in figures 4, 5, 7, 9, 10, and 13, respectively.

Comparison With Other Meta-Analyses. Qin et al42 did a meta-

analysis including 9 studies (2 RCTs, 1 prospective study, and

6 retrospective studies) with 1585 patients comparing ED and

MD procedure for lumbar disc disease. Although the analysis

was underpowered with limited studies, a statistically signifi-

cant difference was noted for ED compared with MD regarding

hospital stay and return-to-work period. They concluded that

ED could be an alternative to MD considering the more mini-

mally invasive nature of the procedure. The major limitation of

the analysis was limited high-quality evidence to establish the

robustness of their results.

Kim et al43 did a meta-analysis on the Korean population

from 7 retrospective studies comparing ED and MD. Although

they found significant differences favoring ED from their meta-

analysis on VAS score, ODI score, duration of surgery and

hospital stay, they could not establish the superiority of the

procedure considering the study designs taken under analysis

and suggested for a large RCT to verify their findings. Our

meta-analysis involving 11 RCTs has demonstrated that ED

was superior to MD on various outcome measures taken for

analysis. Zhang et al44 in their meta-analysis of 9 studies

involving 1527 patients found ED superior to MD only in the

length of hospital stay. The major limitation of their study is the

limited number of studies available for analysis of different

outcomes. Barber et al45 in their meta-analysis comparing the

outcomes of ED with MD from 26 studies noted similar find-

ings as that of our study but they failed to analyze the duration

Figure 7. Forest plot of randomized controlled trials (RCTs) and nonrandomized prospective and retrospective studies comparing McNab
classification between the endoscopic discectomy (ED) group and the microdiscectomy (MD) group.
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of surgery and their functional outcomes based on MacNab

classification. Moreover, our analysis included 3 more stud-

ies22,29,34 published after their analysis, which added to the

number and quality of the evidence synthesized from our study

with 1085 additional patients.

Chen et al46 did a network meta-analysis on the compli-

cation rates of different discectomy techniques for the man-

agement of lumbar disc herniation. In their analysis, they

found that both MD and ED were the safest of other pro-

cedures for lumbar discectomy like tubular discectomy or

percutaneous laser disc decompression. Our study compared

the 2 safest procedures and established the superiority of ED

in various outcome measures. Our results were further

strengthened by the network meta-analysis by Feng et al47

comparing 7 different surgical interventions for lumbar disc

herniation. They concluded ED to be the procedure of

choice to increase the success rate and decrease the compli-

cation rate.

Our analysis of 27 studies including 11 RCTs, 7 nonrando-

mized prospective studies, and 9 retrospective studies involv-

ing 4018 patients is the largest of all meta-analyses done so far

on the subject to establish the superiority of the endoscopic

discectomy as an upgrade to the current gold standard micro-

discectomy procedure. We had 8 to 22 studies being involved

for every outcome analyzed making the results more robust.

Functional Outcome. Parker et al,48 in their study on long-term

functional outcomes of the surgical procedures for lumbar disc

disease, reported that 32% of the patients suffered above

moderate back pain after microdiscectomy procedure.

Both MD and ED were considered minimally invasive com-

pared with traditional open lumbar discectomy. However,

Figure 8. Forest plot randomized controlled trials (RCTs), nonrandomized prospective and retrospective studies comparing overall compli-
cation rate between the endoscopic ED group and the microdiscectomy (MD) group.

Muthu et al 11



Figure 9. Forest plot of randomized controlled trials (RCTs) and retrospective studies comparing recurrence rates between the endoscopic
discectomy (ED) group and the microdiscectomy (MD) group.

Figure 10. Forest plot of randomized controlled trials (RCTs) and retrospective studies comparing reoperation rates between the endoscopic
discectomy (ED) group and the microdiscectomy (MD) group.
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Akcakaya et al26 in their study analyzed the muscle injury

between ED and MD for lumbar disc disease and found a

significant rise in the serum creatinine phosphokinase levels

at 6, 12, and 24 hours postoperatively in MD compared with

ED (P < .004). This substantiates the superiority of ED over

MD in being the least invasive of all the procedures with

significantly less ODI score as seen in our analysis. ED was

usually performed under local anesthesia enabling the surgeon

to confirm adequate decompression before the patient leaves

the operating room.7,8 This ensures shorter hospital stay and

early return to work as established in our analysis. Cochrane

review by Rasouli et al49 compared the efficacy of minimally

invasive discectomy procedures including endoscopic

discectomy and open/microdiscectomy. They found minimally

invasive discectomy procedures to have a lower risk of

complications and lesser hospital stay as seen in our analysis.

Complications. Since the gold standard MD procedure involves

partial resection of ligamentum flavum and lamina with retrac-

tion of dura and root, chances of complications like a dural tear,

dysesthesia and infection were found to be higher in MD com-

pared with ED.46 Besides, the problems due to epidural scar and

hematoma need to be solved along with postoperative lumbar

instability.47 On the other hand, with the advances in endoscopic

devices with greater maneuverability, the incidence of such

complications are limited in ED. This was reinforced by

Figure 11. Forest plot of randomized controlled trials (RCTs) and nonrandomized prospective and retrospective studies comparing duration
of surgery between the endscopic discectomy (ED) group and the microdiscectomy (MD) group.
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Chen et al46 and Feng et al47 based on the results of their network

meta-analysis on complications of different discectomy

techniques for lumbar disc herniation. Both the network meta-

analyses considered ED as the safest of all discectomy proce-

dures with maximum success rate. Our meta-analysis established

the noninferiority of ED compared with MD in terms of overall

complications or recurrences or reoperation rates.

Approach Selection. Apart from concentrating on the method of

discectomy, the underlying pathology of disc degeneration and

the patient’s clinical symptoms should guide us toward the

approach selection process.6 Although there are 2 different

approaches in ED, the choice of approach either interlaminar

or transforaminal route is based on the localization of the

pathology to be addressed.25 Paracentral and lateral recess disc

herniation can be addressed in interlaminar approach whereas

foraminal and far lateral herniations can be better addressed via

transforaminal route.8,25

However, in earlier days, considering the limitations of each

procedure based on the clinical scenario, the treatment plan was

devised to help us efficiently achieve the surgical goals. But

nowadays, procedure-based barrier walls have become more

porous due to the advancement in imaging technology and

minimally invasive surgical tools. Endoscopic procedures can

perform on par with open procedures, including interbody

fusion, apart from discectomy and decompression, without any

significant damage to paravertebral muscles and ligaments.20,23

Moreover, the ability to perform under local anesthesia with

minimal sedation as a day care procedure helps us to achieve

faster recovery with preserved stability. This makes the

Figure 12. Forest plot of randomized controlled trials (RCTs) and nonrandomized prospective and retrospective studies comparing length of
hospital stay between the endoscopic discectomy (ED) group and the microdiscectomy (MD) group.
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procedure to establish an upgrade in the current standard of

care in the management of lumbar disc disease.

Limitations

The only limitation of the current meta-analysis was the sig-

nificant heterogeneity that existed among the outcomes mea-

sures between the studies included. In order to address the role

of study designs as a source of heterogeneity, we stratified the

individual results based on the study design to look into the

discrepancy between their individual meta-results. It was noted

that, in parameters like VAS for leg pain, McNab classification,

recurrence rate, reoperation rate and length of hospital stay

similar conclusion was achieved irrespective of the study

designs. Retrospective studies differed from the meta-results

of RCTs and nonrandomized prospective studies in outcomes

like VAS for back pain, ODI score, and return-to-work period.

It was mainly due to the clinical heterogeneity of the included

population such as type of surgery (primary/revision), surgical

indications, treatment prior to surgery and varied duration of

follow-up which resulted in inconsistency. Whereas nonrando-

mized prospective studies also differed from the meta-results of

RCTs in outcomes like overall complication rate and duration

of surgery. Another possible reason for the heterogeneity could

be the variability of the surgical expertise of the authors which

significantly alters the outcomes in endoscopic procedures.27

Hence, we weighed our conclusion essentially based on the

meta-results of the RCTs to uphold its quality.

Conclusion

Our meta-analysis established the superiority of endoscopic dis-

cectomy in outcome measures like ODI score, duration of surgery,

overall complications, length of hospital stay and non-inferiority in

other measures analyzed. With recent advances in the field of ED,

the procedure has the potential to take over the place of MD as the

gold standard of care in the management of lumbar disc disease.
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