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Abstract 
This review focuses on the recurrence of lumbar disc herniation after percutaneous endoscopic discectomy (PED) and the revision surgery options 

available for patients who require further treatment. PED is a minimally invasive surgical technique used to treat herniated discs in the lumbar 

spine. Although PED has many advantages over traditional open decompression and fusion surgery, recurrent herniation is a common complication 

that can lead to the need for revision surgery. It will provide insights into strategies for minimizing complications and improving outcomes of post-

endoscopic revision discectomy. The goal is to assist clinicians in selecting the most appropriate revision surgery option for their patients based on 

individual risk factors and other relevant factors. Ultimately, the review aimed to improve patient outcomes and reduce the need for repeat surgery 

in cases of recurrent herniation following PED. Various surgical techniques have been described for revision procedures, including repeated 

endoscopic discectomy, open discectomy, minimally invasive microdiscectomy, and fusion. The choice of technique depends on the specific 

indications and individual patient characteristics. The review will discuss common options for revision surgery, including minimally invasive 

transforaminal lumbar interbody fusion (MIS-TLIF), micro-endoscopic discectomy (MED), and PED. Factors that increase the risk of recurrence 

after primary PED surgery, such as advanced age, obesity, and Modic changes, will also be discussed. Further research and long-term follow-up 

studies are warranted to enhance our understanding of the optimal management strategies and outcomes of post-endoscopic discectomy revision. 

Keywords: Percutaneous; endoscopic; lumbar discectomy; endoscopic discectomy, Recurrent herniation; Revision surgery, complications, 

outcome. 

 

Introduction 

Endoscopic discectomy is a minimally invasive surgical technique 

used to treat herniated discs in the lower back (lumbar spine) as an 

alternative to open surgery [1]. Recently, in some cases, it can also be 

used to alleviate symptoms associated with lumbar spinal stenosis 

caused by a herniated disc [2-4].  

Percutaneous Endoscopic Discectomy (PED) can be used to 

remove not only disc herniations but also other spinal conditions 

such as hyperplastic (enlarged) facet joints, hypertrophic 

ligamentum flavum, and osteophytes. These conditions can lead to 

the compression of nerve roots and can cause pain, numbness, and 

weakness in the legs. Previous evidence showed that PED resulted 

in clinical outcomes comparable to traditional open decompression 

and fusion surgery. Additionally, PED has more advantages, 

including preservation of normal tissue, lower risk of complications 

(blood loss and degeneration of adjacent segments), speedy recovery 

time, in addition to lower postoperative care costs [5-7]. However, the 

recurrence of lumbar disc herniation following PED has raised the 

concerns of many researchers. Previous studies reported a 

recurrence rate of lumbar disc herniation after endoscopic 

discectomy of 3.6% within six months postoperatively and that 9.3% 

of patients underwent reoperation within eight years 

postoperatively[8]. 

When conservative treatment for PED recurrence fails to 

alleviate pain, revision surgery is often required for the majority of 

patients. However, there is currently no research to guide the 

selection of the appropriate revision surgery. Common options for 

revision surgery in cases of recurrent herniation include Minimally 

Invasive Transforaminal Lumbar Interbody Fusion (MIS-TLIF), 

micro-endoscopic discectomy (MED), and PED [9-11]. In this review, 

we will describe endoscopic lumbar discectomy and its associated 

complications and attempt to explore some helpful insights into the 

revision methods used after endoscopic lumbar discectomy. 

The aim of this review was to evaluate the current literature 

on revision surgery following post-endoscopic discectomy (PED) 

and to provide a comprehensive analysis of the surgical techniques, 

complications, and outcomes associated with revision surgery. 

Methods 

The goal of this review article was to evaluate the current literature 

on revision surgery following post-endoscopic discectomy (PED) 

and to provide a comprehensive analysis of the surgical techniques, 

complications, and outcomes associated with revision surgery. Thus, 

high-quality data that met the study objectives were included. In 

addition, comprehensive investigations on articles available in 

renowned databases like Google Scholar, PubMed, Research Gate, 

and PMC articles were considered for literature review. The key 

index words or phrases used during the literature search were 

percutaneous endoscopic lumbar discectomy; lumbar revision; 

Recurrent herniation; Revision surgery. 

Inclusion criteria: Scientific articles addressing the study objectives 

and written in the English language were included in the literature 

review. 
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Exclusion Criteria: literature dated before 2000 were excluded. 

Recurrence of lumbar disc herniation (LDH):  

PED is a surgical procedure used to remove herniated disc fragments 

and preserve the normal nucleus pulposus. However, recurrence of 

herniation can occur due to multiple associated factors such as aging, 

improper weight-bearing, and others. PED shares some risk factors 

for recurrence with other discectomy surgeries, such as being male, 

having a high Body Mass Index (BMI)of more than 25 (obese), 

being older, having a history of trauma, smoking, diabetes and 

having a central disc herniation. However, PED also has its unique 

risk factors for herniation recurrence, such as inexperienced 

surgeons who have performed fewer than 200 PED procedures and 

performed the surgery in the early stages of PED development 

before 2010 [12,13]. In order to minimize the risk of recurrence, 

surgeons should carefully study imaging examinations and plan the 

puncture route before surgery. Additionally, postoperative 

instructions such as lumbar muscle exercises, appropriate weight-

bearing, and proper sitting posture can help decrease the risk of 

herniation recurrence [14]. 

Clinical presentation: Leg pain in the same distribution that was felt 

during the index herniation is frequently present in the patient. After 

the main lumbar discectomy, individuals with rLDH experience a 

symptom-free interval, as was previously stated. The likelihood that 

the discomfort is caused by a new disc herniation increases the 

longer this time of no symptoms. Sometimes the clinical picture is 

not obvious or simple to diagnose. It's important to distinguish 

between post-discectomy back discomfort with leg pain transferred 

from actual radicular pain. In a post-discectomy patient who returns 

with new symptoms, the differential diagnosis includes scar tissue, 

epidural fibrosis, arachnoiditis, and infection. Leg discomfort may 

not be the same for patients with rLDH since the new recurrence 

herniation may vary in size, location, and migration. Moreover, the 

surrounding scarring may decrease the nerve root's mobility and 

modify the experience of pain. The patients might not always exhibit 

traditional root tension symptoms for similar reasons. It has not been 

demonstrated that neurological impairments occur more frequently 

in recurrent disc herniations than in original disc herniations.  

Table 1: Risk factors of recurrent Lumber Disc Herniation (LDH) 

Personal Factors Morphological/ Radiological Factors Surgical Technique 

Age, gender Level and type of herniation Fragmentectomy vs. aggressive discectomy 

Body Mass Index Size of annular defect Annular incision 

Smoking  Intervertebral disc height Saline lavage 

Diabetes  Lumbar lordosis  Post-operative activity or return 

Occupation like weightlifting or carrying 

heavyweight with extreme forward bending and 

LDH 

Segmental instability Lower Pfirmann 

degeneration Modic endplate changes 

 

LDH-Lumbar Disc Herniation 

Revision surgery rates and surgical techniques 

Patients who do not respond to conservative treatment may require 

revision surgery. However, there is currently no research to guide the 

selection of the appropriate revision surgery method for PED 

recurrence. The surgical technique used in the initial operation can 

affect the revision strategy. During revision surgery, surgeons must 

consider the presence of scar tissue and altered anatomical 

landmarks, such as bony defects. All surgical techniques, including 

endoscopic, micro- and macro-surgeries with and without fusion 

procedures, are considered for revision surgery. The choice of 

technique should be tailored to the surgeon's experience [15]. 

A previous study conducted by Kim et al. comparing 

percutaneous discectomy (301 cases in whom 28 experienced 

reoperations) and Microscopic Discectomy (MD) (614 in whom 38 

experienced reoperations) showed that there was no significant 

difference in reoperation rates between the two groups [16]. 

According to another study conducted by Cheng et al., the rate of 

reoperation within six months was highest for endoscopic 

decompression, followed by MD, and lowest for open surgery and 

the difference was significant (P < 0.01). However, over the course 

of 1 to 5 years, the rate of reoperation was highest for open surgery, 

followed by MED, and lowest for PED (P <0.01) [17]. The study's 

authors concluded that the long-term risk of reoperation after PED 

was relatively low. Minimally Invasive Transforaminal Lumbar 

Interbody Fusion (MIS-TLIF), MED, and PED are common surgery 

methods used for the revision of PELD. More recently, Yao et al. 

found that these three methods have similar long-term effectiveness. 

Compared to MIS-TLIF, MED and PED have the advantages of the 

shorter operation time, shorter hospital stay, and lower cost, but 

these methods also have a higher risk of recurrence [18]. Regarding 

clinical outcomes, the authors added that in comparison, MIS-TLIF, 

MED and PED were linked to greater pain relief one month after 

surgery. However, this difference was not present three months post-

surgery. 

Recurrent disc herniations after revision surgery can be 

difficult to accept. A recent study found that out of the patients who 

underwent Percutaneous Endoscopic Lumbar Discectomy (PELD), 

five experienced recurrences after the revision surgery [8]. The 

recurrence rate was considerably higher in the PELD group 

compared to the MIS-TLIF group, which had no cases of recurrence. 

Risk factors such as modic changes, obesity, and advanced age have 

been found to increase the risk of recurrence after PELD surgery. In 

the study, all five patients who experienced recurrence were either 

over the age of 60 or had a BMI greater than 25, indicating a higher 

risk for recurrent herniation after PELD. Factors that increase the 

risk of recurrence after the initial surgery can also predict recurrence 

after revision surgery. The artificial incision made in the annulus 

fibrosus during the primary PELD surgery may alter the interlaminar 

shear stress, making the residual nucleus pulposus more likely to 

prolapse, resulting in recurrence. Surgeons should inform high-risk 

patients about the possibility of fusion surgery and the risks of 

recurrent herniation after non-fusion surgery, whether it is the initial 

or revision surgery. 

Table 2: Studies with different modalities of treatment for recurrent LDH and their outcomes 

Author  Study design Sample 

size 

Mean duration 

of follow up 

Type of procedure 

undergone 

Outcome  

Ahmed et al[19] Prospective  30 2 years Transforaminal lumbar 

interbody fusion (TLIF) 

Satisfactory results 

Cho et al[20] Retrospective 244 2 years Fully endoscopic 

lumbar discectomy 

(FELD) 

The results were comparable to those 

obtained following FELD for main LDH. 
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nonetheless, reported greater incidence of 

complications for rLDH. 

Qiao et al[21] Retrospective  47 Nearly 1 year Transforaminal lumbar 

interbody fusion 

Lateral Lumbar Interbody Fusion(LLIF) and 

Posterior lumbar interbody fusion, (PLIF) had 

comparable results 

Kapetanakis et 

al[22] 

Prospective 45 1 year Fully endoscopic 

lumbar discectomy 

With notable improvement rates for physical 

function, physical pain, and role-emotional 

factors, FELD is linked to a positive impact. 

Li et al[23] Prospective 73 4 years Transforaminal lumbar 

interbody fusion 

The Japanese Orthopedic Association's 

average recovery rate was 89%. 

Sonmez et al[24] Prospective 20 2 years Transforaminal lumbar 

interbody fusion 

Similar outcomes 

TLIF- Transforaminal lumbar interbody fusion; FELD- Fully endoscopic lumbar discectomy; PLIF- Posterior lumbar interbody fusion; LLIF- 

Lateral Lumbar Interbody Fusion; LDH- Lumbar Disc Herniation 

There are very few accounts of how percutaneous endoscopic 

discectomy improves quality of life and the capacity to return to 

work, despite the fact that several researches have demonstrated its 

effectiveness with favorable clinical results. In assessing neurologic 

and spinal illnesses, patient-centered health-related quality of life 

assessments are crucial, especially because they have an impact on 

the patients' overall wellbeing. Even the idea that standardized 

health metrics can enhance clinical practice has been floated. 

Potential predictors for revision surgery 

 

Figure 1: Possible causes for revision surgery [25] 

Indirect decompression failure is the leading cause of revision 

surgery. However, patients' postoperative recovery and satisfaction 

were not adversely affected by the revision in the long-term follow-

up. IDF may occur due to a variety of reasons such as endplate 

collapse, osteoporosis, severe foraminal stenosis, inadequately 

restored disc, and bony lateral recess stenosis. 

We must select the appropriate revision mode in accordance 

with the IDF's root causes. Most of the earlier trials used posterior 

direct decompression as a complement to alleviate neurological 

problems. Minimally invasive decompression is an alternative to 

conventional posterior decompression. When the diagnosis is 

certain, intervertebral foramenoplasty is performed using an 

endoscope, and the lamina can also be decompressed using a 

Unilateral Biportal Endoscope (UBE). Moreover, after surgery, 

posterior pedicle screw fixation can stop additional intervertebral 

space compression brought on by osteoporosis and endplate damage. 

Less trauma, a quicker recovery period, and passage surgery 

may all contribute to the decreased incidence of infection. Those 

who are obese or diabetic are more likely to become infected. 

However, wound infections can be treated conservatively. Infection 

in the intervertebral space is seldom documented, nevertheless. The 

gastrointestinal system or blood can both indirectly or directly 

transmit an intervertebral space infection. Debridement via the first 

surgical incision is a superior option to stop the infection from 

spreading to the posterior column of the spine. Implants can be 

thought of as being conserved in the early stages of infection. Focal 

debridement, bone grafting, and internal fixation are required when 

the infection is difficult to treat and the focus of the infection is 

substantial. 

Vascular damage is simple to develop during OLIF if the 

distance between the psoas major muscle and vascular sheath is 

relatively small. When suspected vascular damage occurs during 

surgery, it is imperative to stop the bleeding completely since failing 

to do so might easily result in prolonged bleeding following the 

procedure. Early diagnosis is crucial to revision because it allows for 

the prompt application of appropriate bleeding control techniques 

once the incision becomes painful and blood pressure begins to 

decrease quickly. 

Obesity, getting out of bed too early, a short interbody fusion 

cage, aberrant vertebral body form, using the wrong bone graft 

material, osteoporosis, damage to the bony endplates, and 

inadequate opening of the contralateral annulus are the primary 

reasons for cage migration. After SA-LLIF, cage migration often 

takes place. Early stages of cage migration can be corrected by 
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adding posterior internal fixation alone because of little 

displacement and minimal symptoms (Fig. 3a-d). If cage prolapse 

happens, the protruded intervertebral gap will collapse and result in 

symptoms in the lower limbs as the prolapsed cage will push on the 

lumbar plexus. Thus, it is required to change the cage's position from 

its initial position before applying internal fixing. 

Unsatisfactory implant placement can be caused by a variety 

of circumstances, including a high iliac crest, psoas major 

hypertrophy, the development of a lumbar bridge, and others. 

Because it is challenging to straighten the channel, the cage and 

inferior screws are not perfectly vertical. By moving the implant's 

location and easing nerve compression with a two-stage procedure, 

instances with persistent neurological complaints can have positive 

outcomes. To avoid having to remove the cage in some 

circumstances where it was used with a fin device during revision, 

we used posterior decompression or symptomatic side 

Transforaminal Lumbar Interbody Fusion (TLIF), which eased 

compression under direct view. 

Incorrect surgery or installation choices frequently result in 

the failure of spinal internal fixation. It is obviously required to 

repair the internal fixation after removing it from the first posterior 

incision if it is loose or fractured. To avoid recurrence, revision 

should also take into account the stress direction and the curvature 

of the lumbar spine. In order to preserve spinal stability when lateral 

internal fixation is chosen for one-stage surgery, it is also required to 

take into account increasing posterior pedicle screw fixation in 

addition to removing the initial internal fixation. 

The stress that the implant can withstand in the body must 

thus be accurately estimated before surgery, and each implant 

component's installation method and intended use must be mastered. 

If a patient has severe osteoporosis, posterior internal fixation should 

be used to improve the therapy for osteoporosis and give better 

support. 

It is true to say that there is no established standard of care 

for the surgical management of recurrent disc herniations. A pure re-

discectomy is usually adequate and may be carried out safely and 

successfully with the use of a microscope. In cases of significant 

preoperative back pain with obvious radiological symptoms of disc 

degeneration or established instability, a simultaneous fusion with a 

re-discectomy in the index segment is recommended depending on 

the clinical and radiological results. In theory, revision indications 

can lead to effective therapeutic outcomes, but they will be less 

effective than initial treatments. 

Strategies for minimizing complications and improving 

outcomes 

While microdiscectomies for recurrent LDH are now a common and 

well-accepted treatment option, the development of minimally 

invasive methods for treating original disc herniations has generated 

curiosity in how well-suited these methods are for revision 

discectomies. Isaacs et al. conducted a study on ten patients 

undergoing Micro Endoscopic D iscectomy (MED) for recurrent 

herniation. During the mean follow-up of 13.1 months, all patients 

reported improvement in their sciatica, and 90% had satisfactory or 

outstanding results, with no significant changes in operating time, 

blood loss, length of stay, or surgical complications compared to 

those undergoing initial discectomies. Ahn et al. and Smith et al also 

reported favorable outcomes in their retrospective studies on 43 and 

16 patients, respectively, treated with MED for recurrent herniation, 

with significant improvements in VAS, ODI, and SF-36 scores. 

However, the small sample sizes and retrospective nature of these 

studies make direct comparisons between MED and open techniques 

challenging. 

One approach to minimize complications in Percutaneous 

Transforaminal Endoscopic Decompression (PERD) is to select 

appropriate candidates for the surgery carefully. Preoperative 

evaluation and risk stratification of patients can help identify those 

who are at a higher risk of complications. Factors such as advanced 

age, obesity, and Modic changes have been shown to increase the 

risk of recurrence after primary endoscopic discectomy. Therefore, 

these patients may benefit from alternative surgical options, such as 

fusion surgery. 

Another strategy to improve outcomes in PERD is to ensure 

adequate decompression and removal of all herniated disc material. 

This can be achieved by using advanced imaging techniques, such 

as intraoperative ultrasound, to identify residual disc fragments. 

Additionally, the use of more advanced endoscopic tools and 

techniques, such as laser-assisted endoscopic discectomy, may 

enhance the ability to achieve complete decompression. 

Intraoperative neuromonitoring (IONM) is also an effective 

strategy for minimizing complications in PERD. IONM can help 

detect early signs of nerve injury during surgery, allowing for timely 

intervention and minimizing the risk of permanent damage. 

Postoperative rehabilitation and follow-up care are also 

crucial for improving outcomes in PERD. Patients should undergo 

structured rehabilitation programs to optimize their recovery and 

prevent recurrent disc herniation. Long-term follow-up care should 

also be provided to monitor for potential complications and ensure 

that patients continue to experience lasting symptom relief. 

In summary, minimizing complications and improving 

outcomes in PERD can be achieved through careful patient 

selection, advanced imaging techniques, advanced endoscopic tools 

and techniques, intraoperative neuromonitoring, and structured 

rehabilitation programs. These strategies can help ensure optimal 

patient outcomes and reduce the need for further revision surgery. 

Future directions for research 

Regarding the quantity of recurrent herniations necessary before 

instrumented fusion at the afflicted level is taken into account, there 

is currently no clear agreement. Repeat discectomy is the most 

frequent surgical procedure for first-time recurrence in the absence 

of low back discomfort or radiological instability. Yet, as recurrent 

exposure frequently necessitates more extensive facetectomies and 

dissection for imaging of the neural foramen, the likelihood of 

introducing or exacerbating segmental lumbar instability grows with 

each successive operation.  As a result, the threshold for including 

instrumented fusion drops when more herniations occur repeatedly. 

Mroz et al. used an electronic survey that was distributed to 2560 

orthopedic and neurologic doctors across the United States to show 

this. Regardless of geography, specialty, fellowship training, or style 

of practice, the majority of surgeons said that they would only do 

revision microdiscectomy for the first recurrence. With a 69% risk 

of disagreement amongst surgeons, there was a considerable 

difference in preferred care for second-time recurrence previously 

treated with microdiscectomy. In particular, compared to surgeons 

conducting only 0 to 100 cases per year, those doing 201 to 500 cases 

per year had 3.47 more chances of selecting to treat using revision 

microdiscectomy with PLIF/TLIF as opposed to revision 

microdiscectomy alone. 

• Effectiveness comparison: Further study is required to 

assess the efficiency of different surgical procedures for 

revision surgery following endoscopic discectomy, 

including microdiscectomy, laminectomy, fusion, and 

repeat endoscopic discectomy. 

• Long-term effects: More study is required to determine 

the long-term effects of revision surgery following 

endoscopic discectomy. Examining the effects of revision 

surgery over time on pain alleviation, functional progress, 

and quality of life is a part of this. 

• Results as stated by the patient: More study is required to 

determine the results as reported by the patient following 

revision surgery following endoscopic discectomy. This 

involves gauging patient happiness, pain intensity as 

stated by the patient, and quality of life results. 
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• Danger factors: In the future, research may examine 

elements including patient demographics, comorbidities, 

and the specifics of the initial herniation as potential risk 

factors for revision surgery following endoscopic 

discectomy. 

• Technological developments: The use of robots, 

navigational systems, and intraoperative imaging can 

increase vision and accuracy, which can lead to better 

results and a reduced incidence of complications. 

• Alternative therapies: Patients who need revision surgery 

following endoscopic discectomy may have more 

alternatives thanks to the emergence of alternative 

therapies, including stem cell therapy and other 

regenerative methods. 

Conclusion 

Overall, the revision of post-endoscopic discectomy is a complex 

and challenging procedure that requires a high level of expertise and 

precision. Successful results include significant pain alleviation, 

increased functioning, and a satisfying recovery. Suboptimal results 

include infections, nerve damage, repeated disc herniations, and 

other surgical problems. Diagnostic tools such as imaging tests can 

help identify the underlying cause of the patient's symptoms, and 

treatment options may include a second endoscopic discectomy or a 

more extensive surgical procedure. By carefully evaluating each 

patient's individual case and using appropriate surgical techniques, 

surgeons can help to minimize the risk of complications and the need 

for revision surgery. 
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