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Abstract 
Background: Surgical treatment of lumbar disc herniation is a widely debated 
topic, with several techniques available. Percutaneous endoscopic discectomy 
(PELD) has gained popularity due to its lower invasiveness compared to con-
ventional techniques such as microdiscectomy/open lumbar microdiscectomy 
(OLMD)/tubular microdiscectomy (TMD). However, evidence on the effec-
tiveness, recovery time and complications of these techniques is not yet clearly 
established. This systematic review aims to compare the preoperative and post-
operative outcomes of both techniques. Methods: A comprehensive search was 
performed in databases including PubMed and Cochrane, following strict in-
clusion and exclusion criteria. Comparative studies and narrative reviews on 
PELD and OLMD/TMD published between 2019 and 2024 were included. Key 
outcomes considered were pre- and postoperative Visual Analogue Scale 
(VAS), hospitalization time, time to return to work, and postoperative com-
plications. Results: The reviewed studies indicated that PELD is associated with 
a greater reduction in postoperative pain compared to OLMD/TMD, with a sig-
nificant decrease in VAS, according to the study by Priola et al. (2019). The 
hospital stay was also shorter for patients undergoing PELD, averaging 2 days 
compared to OLMD/TMD. Furthermore, PELD favored a faster return to 
work and had a lower rate of postoperative complications, such as dural tears 
and reoperations, compared to OLMD/TMD. Conclusions: PELD demon-
strates clear advantages over OLMD/TMD in terms of pain reduction, shorter 
hospital stay, faster return to work, and fewer postoperative complications. 
However, the implementation of this technique requires a significant learning 
curve, suggesting that its effectiveness may vary depending on the surgeon’s 
experience. PELD should be considered a preferred option in the resection of 
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lumbar disc herniations, especially in patients seeking a quick and less invasive 
recovery. 
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1. Introduction 

Lumbar disc herniation (LDH) is a common medical condition with a pathologi-
cal process that leads to spinal surgery. The annulus fibrosus of an intervertebral 
disc fracture and allows the soft central portion, the nucleus pulposus, to protrude 
beyond the damaged annulus fibrosus [1]. Lumbar disc herniation is a major cause 
of low back pain and sciatica [2]. Advances in surgical techniques have provided 
minimally invasive approaches for its treatment, including percutaneous endo-
scopic discectomy (PELD) and microdiscectomy [3]. The most common compli-
cations within this procedure are dural tears, epidural hematoma, transient dyses-
thesia, and incomplete decompression [4]. This article aims to compare clinical 
outcomes, complications, and recovery between both techniques. 

2. Methods 

Embase databases until October 2024, using terms such as “percutaneous endo-
scopic lumbar discectomy”, “lumbar microdiscectomy”, “lumbar disc herni-
ation”, and “minimally invasive spine surgery”. Studies were included that com-
pared both techniques in terms of efficacy, recovery times, complications and her-
nia recurrence, where discectomy and microdiscectomy were used. A revision of 
articles published between 2019 and October 2024 was considered. Complete 
studies accessible in full text were included. Inclusion criteria were patients with 
symptoms of lumbar radiculopathy or disabling low back pain, patients who un-
derwent percutaneous endoscopic discectomy (PELD) or open microdiscectomy 
(OLMD), patients with Modic changes 1 - 3 and studies with a minimum follow-
up of 6 months. Exclusion criteria were those who received other types of spinal 
surgeries not related to discectomy or microdiscectomy, as well as those including 
patients with spinal tumor surgeries, spinal fusion, or severe scoliosis. (Figure 1) 

3. Results 

The systematic review included six studies that compared the postoperative out-
comes of lumbar disc herniation resection using percutaneous endoscopic discec-
tomy (PELD) versus microdiscectomy (OLMD) or micro endoscopic tubular re-
section (TMD). The studies presented outcomes in terms of Visual Analogue Pain 
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Scale (VAS), hospital stay, time to return to work, and postoperative complica-
tions. 
 

 
Figure 1. Flow diagram of the search and selection criteria for inclusion. 

3.1. Preoperative and Postoperative VAS 

The only study that reported specific preoperative VAS values was that of Priola 
et al. [5], in which patients undergoing both percutaneous endoscopic discectomy 
(PELD) and microdiscectomy (OLMD) presented a value of 8.5 on the pain scale 
before surgery. This data is relevant since it provides a quantitative reference of 
the initial state of the patients before undergoing either technique, allowing a 
more objective comparison regarding the effectiveness of the interventions in re-
ducing pain. Regarding postoperative VAS, studies showed a significant reduction 
in pain in patients treated with PELD, going from an initial value of 8.5 to 3 years 
after the intervention. [5]-[8] Other studies also reported that the PELD technique 
resulted in better results in terms of postoperative pain reduction, although exact 
values were not provided in those studies. [5]-[8] These findings highlight the su-
periority of PELD in the long-term improvement of pain compared to micro-
discectomy. (Table 1) 
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Table 1. Systematic review (preoperative and postoperative VAs). 

Author Type of Study Technique Preoperative VAS Postoperative VAS 

Teles et al. (2024) Comparative study PELD vs. TMD Not specified. 
Not specified, but there are 
no significant differences 
between PELD and TMD. 

Jung et al. (2023) Narrative Review PELD/OLMD Not specified 
Not specified, but high 

efficacy in both techniques. 

Lee & Ahn (2021) Narrative Review PELD/OLMD Not specified 
Not specified, but significant 

improvement in PELD is 
mentioned. 

Bombieri et al. (2022) Systematic Review PELD/OLMD Not reported Best for PELD 

Wei et al. (2021) 
Systematic Review 

(NMA) 
PELD/OLMD Not reported Significant improvement 

Priola et al. (2019) Pilot study (Cohort) PELD/OLMD 8.5 0.5 (3 years) 

Note: PELD = Percutaneous endoscopic discectomy. OLMD = Microdiscectomy. TMD = Discectomy tubular microendoscopic. 
VAS = Visual analogue pain scale. 

3.2. Hospitalization Time 

Discectomy (PELD) was consistently associated with shorter hospital stays com-
pared to microdiscectomy (OLMD) and tubular discectomy (TMD) in all re-
viewed studies. Similarly, confirmed that PELD significantly reduces hospital stay, 
standing out as a minimally invasive option that allows for faster recovery and a 
reduction in hospital resources used. [5]-[8] 

3.3. Time to Return to Work 

In all reviewed studies, percutaneous endoscopic discectomy (PELD) favored a 
faster return to work compared to microdiscectomy (OLMD) or tubular discec-
tomy (TMD). It was highlighted that patient undergoing PELD returned to their 
work activities in a significantly shorter time than those treated with OLMD, un-
derlining the advantage of this minimally invasive technique in functional recov-
ery (Table 2). [5]-[8] 
 

Table 2. Systematic review (Hospitalization time and time to return to work). 

Author Type of Study Technique 
Hospitalization time 

(days) 
Return to Work Time 

(weeks) 

Teles et al. (2024) Comparative study PELD vs. TMD 
Similar between PELD 

and TMD 
Similar between PELD 

and TMD 
Jung et al. (2023) Narrative Review PELD/OLMD Shorter in PELD PELD favored 

Lee & Ahn (2021) Narrative Review PELD/OLMD Shorter in PELD Faster in PELD 

Bombieri et al. (2022) Systematic Review PELD/OLMD 
Comparable, but better in 

PELD 
PELD: Faster than 

OLMD 

Wei et al. (2021) 
Systematic Review 

(NMA) 
PELD/OLMD PELD: Shorter 

PELD: Faster than 
OLMD 

Priola et al. (2019) Pilot study (Cohort) PELD/OLMD 2 Not specified 
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These findings suggest that PELD not only reduces hospital stay time but also 
allows for an earlier return to work, benefiting both patients and the healthcare 
system. The studies indicate that patients undergoing PELD had a faster recovery, 
with shorter hospital stays and an earlier return to work (on average, 4.5 weeks 
versus 6.6 weeks for microdiscectomy). Regarding complications, percutaneous 
endoscopic discectomy (PELD) showed a lower incidence of postoperative com-
plications compared to microdiscectomy (OLMD) or tubular discectomy (TMD). 
Studies reported that PELD had fewer intraoperative and postoperative complica-
tions, such as dural tears. Likewise, other authors did not record any complica-
tions in patients undergoing PELD, while some studies indicated a lower rate of 
reoperations in patients treated with this technique. [5]-[8] highlighting its safety 
profile and the lower invasiveness of the procedure. The reoperation rate was sim-
ilar in both groups, although PELD showed a greater tendency to minor recur-
rences related to incomplete resection of disc material in the early learning of sur-
geons. [5]-[8] (Table 3) 
 

Table 3. Systematic review (complications). 

Author Type of Study Technique Complications 

Teles et al. (2024) Comparative study PELD vs. TMD 
Comparable, similar 

reoperations 

Jung et al. (2023) Narrative Review PELD/OLMD 
Less in PELD, but more 

studies are needed 

Lee & Ahn (2021) Narrative Review PELD/OLMD 
Except in PELD, significant 

learning curve 

Bombieri et al. (2022) Systematic Review PELD/OLMD Fewer reoperations in PELD 

Wei et al. (2021) Systematic Review (NMA) PELD/OLMD Less complications in PELD 

Priola et al. (2019) Pilot study (Cohort) PELD/OLMD No complications in PELD 

Note: PELD = percutaneous endoscopic discectomy. OLMD = microdiscectomy. TMD = discectomy tubular microendoscopic. 

4. Discussion 

Both techniques are safe and effective for the treatment of lumbar disc herniation, 
offering pain relief and improved function. PELD has the advantage of being a 
minimally invasive technique that allows for faster recovery and lower initial com-
plication rates, but requires a steeper learning curve. On the other hand, micro-
discectomy remains the gold standard in terms of complete herniation resolution 
and a slightly lower reoperation rate. The results of this systematic review suggest 
that percutaneous endoscopic discectomy (PELD) offers several advantages over 
open microdiscectomy (OLMD) and microendoscopic tubular discectomy 
(TMD), particularly in terms of hospitalization time, return to work, and compli-
cation rate. Although the reviewed studies did not always present specific data on 
preoperative and postoperative VAS values, most agree that PELD tends to be 
more effective in reducing pain, with faster postoperative recovery. Furthermore, 
the lower incidence of complications in PELD, as observed in several studies, sup-
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ports the use of this minimally invasive technique as an effective alternative to 
OLMD, especially in patients seeking faster recovery and fewer complications. 
However, studies such as those by Jung et al. [8] and Lee & Ahn [9] pointed out 
the need to consider the learning curve of PELD, which may affect outcomes in 
less experienced centers. The reviewed studies indicated that while both tech-
niques are effective in reducing pain and improving function, PELD appears to be 
superior in terms of shorter hospital stay, shorter recovery time and fewer com-
plications. However, further research is required to assess the long-term benefits 
and reduce variability between studies in terms of the accuracy of results. PELD 
represents a promising surgical option for patients with lumbar disc herniation, 
with significant pain reduction, shorter hospital stay and faster return to work com-
pared to OLMD or TMD, and with a favorable complication profile. The results of 
this review support the use of percutaneous endoscopic discectomy (PELD) as an 
effective and safe technique for the resection of lumbar disc herniations, with sev-
eral advantages over microdiscectomy (OLMD) and tubular discectomy (TMD). 
Reduced postoperative pain, shorter hospital stay, faster return to work, and lower 
incidence of complications make PELD a superior option for many patients. The 
PELD learning curve, mentioned by Lee & Ahn [9], is an aspect to consider as it 
may influence the results, but the potential benefits of this minimally invasive 
technique are evident. Both techniques are effective, with PELD demonstrating 
significant clinical advantages in terms of postoperative recovery, suggesting that 
it could be the preferred option in many clinical settings, especially in centers with 
experience in endoscopic procedures. 

5. Conclusions 

Discectomy (PELD) has been shown to be significantly effective in reducing post-
operative pain compared to microdiscectomy (OLMD/TMD). In studies such as 
that of Priola et al. [5], a remarkable decrease in long-term pain was observed, 
confirming its effectiveness in the management of low back pain resulting from 
disc herniation. These results underline the ability of PELD to provide sustained 
relief in patients. Regarding hospitalization time, PELD consistently showed a re-
duction in hospital stay days compared to OLMD and TMD. All the reviewed 
studies agreed that PELD offers a faster recovery, positively impacting the effi-
ciency of the health system by requiring fewer hospital resources. In addition, pa-
tients undergoing PELD also showed a faster return to work, as pointed out by 
studies such as those by Wei et al. [6] and Bombieri et al. [7], which reinforces the 
idea that this technique accelerates the functional recovery of patients. Addition-
ally, PELD was associated with a lower complication rate compared to OLMD/TMD. 
This includes fewer reoperations and fewer intraoperative complications, suggest-
ing that PELD is a safer and less invasive option. However, PELD presents a con-
siderable learning curve, implying that outcomes may vary depending on the sur-
gical experience available and that specialized training is required to maximize the 
benefits of the technique. PELD offers multiple advantages over OLMD and TMD, 
mainly in terms of faster recovery, shorter hospital stay, and fewer complications 
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[10]. However, its success is highly dependent on surgical experience [11]. There-
fore, PELD should be considered a first-line option in lumbar disc herniation re-
section, especially in patients seeking a less invasive procedure with accelerated 
recovery [12]-[14]. 
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