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Failed Back Surgery Syndrome
(FBSS)

• This condition has been defined as persistent
back and/or leg pain despite having completed
spinal surgery.

• Post-lumbar laminectomy syndrome, otherwise
known as failed back surgery syndrome (FBSS),
describes the postsurgical patient population
with suboptimal outcomes, such as persistent
pain and functional compromise.



• Failed back surgery syndrome (FBSS) is a subcategory 
of a broader group of pain conditions referred to as 
chronic back and leg pain (CBLP).

• Use of the term FBSS has provoked controversy and 
confusing meaning;  replacement terms:

• “Postlaminectomy syndrome” 

• “rebound radicular syndrome” 

• “postoperative persistent pain syndrome” 

• “chronic postsurgical pain” 



Failed Back Surgery Syndrome
(FBSS)

• FBSS has a profound impact on patients 
quality of life and represents a major clinical 
challenge and a significant economic burden 
on society.



Failed Back Surgery Syndrome

• Incidence: Failed back surgery syndrome (FBSS) is a 
frequently encountered disease entity following 
lumbar spinal surgery.

• Incidence may be as high as 80,000 cases per year. 
(around 20% )

• Despite the name, FBSS does not necessarily define a 
failed surgical procedure; rather, the implication is a 
technically successful operation that has not been able 
to produce improved, long term clinical outcomes.

•

• The exact Pathophysiology remains unknown



Failed Back Surgery Syndrome

• Surgical results may be measured as pain 
reduction, functional increases, and 
improvements in QoL (quality of life) or 
(activities of daily living)ADLs. 

• Remarkably, the rate of success drops 
exponentially with each subsequent surgery.



Factors Affecting FBSS

• Improper patient selection

• Unattainable patient expectations

• Inappropriate surgical planning during the 
preoperative stage.

• Complications during the intraoperative stages 
(suboptimal outcome)



• Patient factors:
• Psychosocial
• Worker’s compensation
• Smokers
• Obesity

• Operative factors:
• Prior spinal surgeries
• Wrong level decompression
• Intra-operative errors
• New segmental instability
• Neural impingement
• Loss of sagittal balance



Factors affecting FBSS

• Postoperative factors:

• 1-Early: hematoma, abcess, 
pseudomeningocele, Nerve injury

• 2-Late:

• Altered biomechanics….. Transition syndrome

• Degeneration in segments adjacent to lumbar 
fusion (36% of patients)

• Recurrent disc herniation



• A study by Krishna et al. found that if neuropathic pain 
is noted within 48 hours after posterior lumbar 
interfusion surgery, it may be attributable to a 
misplaced screw, loose spinous process, conjoint nerve 
root, or bony fragments. 

• If the pain is noted after 48 hours, then it may be 
attributable to nerve swelling or graft subsidence.



Etiologies of FBSS:

• 1- Residual lateral recess stenosis or foraminal
stenosis

• 2- Epidural fibrosis

• 3- Recurrence of herniated nucleus pulposus

• 4- Disc degeneration

• 5- Adhesive arachnoiditis

• 6- Neuropathic pain

• 7- Psychological risk factors (depression or
worker’s compensation)







• FBSS continues to be a significant outcome 
despite improved surgical techniques, better 
patient selection, and advance in surgical tools 
and technology.

• The complexity of FBSS suggests that a 
multidisciplinary strategy to patient 
assessment, treatment, and therapy.



Chronic Back and Leg Pain Network 

To address the challenges and barriers in the management of patients 
diagnosed with FBSS, an international panel of clinical specialists with 
a specific interest in FBSS established the CBLP network in 2012.

Main goals of the network: to provide consensus on
(1) a definition of FBSS
(2) recommendations for validated tools to improve FBSS 
patient assessment and evaluation of treatment outcomes
(3) a proposal for a standardized care pathway to support 
clinicians in their decision-making on how to manage patients 
with FBSS.



Key elements for definition of FBSS 
according to CBLP network

• It can be summarized in 4 aspects:
•

(1) Back and/or leg pain that persists for at least six months following the 
most recent spinal surgery

•
(2) patient has undergone a thorough clinical and radiological assessment

•
(3) there is no clear surgical target on clinical examination and imaging that is 
concordant with presenting symptoms

•
(4) there is interdisciplinary agreement that additional surgical intervention 
(decompression and/or fusion) is not appropriate



Multidisciplinary Approach in the 
Management of FBSS.

• CBLP network recommends that a FBSS-oriented MDT should include five 
types of health professionals:

• 1- One or several “pain physician(s)” focusing on optimizing medical and 
interventional management within the FBSS care pathway
2- One or several rehabilitation physicians, physiotherapist(s

• 3-One or several psychologist(s) and/or psychiatrist(s) 
• 4- One or several “spine surgeon(s)” (i.e., neurosurgeon and orthopaedic

surgeon) to making sure that no further surgery is required helping to 
characterize the pathophysiology of pain generators
5- One or several member(s) of a “neuromodulation team” to evaluate 
the eligibility for neurostimulation/intrathecal drug delivery (IDD) 
therapies in the context of a refractory patient



• It is important to ensure that the temporal 
relationship between the most recent surgery 
and the presentation of pain is explored 
adequately:

• So that complications that are known to occur 
within the first six months of surgery (e.g., 
hardware failure, recurrent herniation, and 
infection, including discitis and abscess) can be 
identified and taken care of promptly.



Initial MDT Evaluation:

• (a) Pain history to confirm the occurrence of 
prior spinal surgeries

• (b) Physical examination
• (c) Diagnostic tools to assess pain severity and 

functional incapacity
• (d) Psychosocial evaluation
• (e) Radiological assessment.



• Pain history: 

• New pain, persistent pain, and/or recurrent pain? (if
yes, free interval needs to be quantified)
(ii) Circumstances, positions, and movements that
improve or exacerbate the symptoms.
(iii) Any clinical sign that might be suspicious of 
underlying infection, neoplasm, and fracture, called
“red flag” by the COST B13 group in available
European guidelines 



Physical examination

• Clinical signs that are predictive of a particular type of lesion (facet joint and discogenic
or muscle pain, for example), taking into account pain typology 
(mechanical/neuropathic).

• Pathophysiological segmentation might be used to predict the quality and the 
magnitude of response to the various treatments.

• Chronic leg pain persisting despite a surgical decompression:  neuropathic
pain component,

•

• while the pain characterization becomes much more complex when trying to interpret 
axial pain, where biomechanical and neuropathic components appear to be inseparable 
or difficult to isolate.

•



Leg Pain Component. 

• The presence of sensory dysfunction (hypoesthesia, anesthesia, or allodynia) in 
the painful territory and/or motor deficit is suggestive of a nerve lesion and thus a 
neuropathic pain.

• Diagnostic tools: DN4 ( score>4/10), LANSS,….
• A positive DN4 questionnaire is a powerful predictor of spine (re)surgery failure.

• The presence of mechanical signs of disc-nerve root conflict (impulse pain, 
Lasegue’s sign) suggests a physical conflict at the level of the `disc (disc herniation 
recurrence and residual conflicting elements) or at the level of the foramen 
(foraminal stenosis and segmental spine instability)

• Hip, knee, and sacroiliac joints examination are important to avoid the classical 
diagnostic traps associated with pain of the anterior surface of the thigh 

• A vascular examination has to be performed in case of intermittent claudication on 
walking piriformis syndrome at the gluteal region

•



Back Pain Component. 

• Meticulous dissection of all potential mechanical triggers that could be a 
source of the nociceptive pain characteristics.

• Global posture and stability of the spine in the different planes. 

• Meticulous palpation aims to identify a possible vertebral or paravertebral 
pain trigger point. 

• The key potential spinal pain generators: 

• Myofascial syndrome
• Facets
• Disc complex



Back Pain Components

• Muscle pain: the muscle trophicity may be compromised by chronic 
degeneration related to the initial spine pathology, by physical 
hypoactivity, and by repeated surgery, leading to potential and progressive 
instability of the vertebral column.( Increased impulse activity of muscle 
and tendon nociceptors )

• Facet joint pain and spinal instability: changes in the biomechanical loads 
on all surrounding structures muscles, ligaments, discs, facet joints, fat 
tissues, and fascia(particularly in adjacent spinal segments, around the 
anterior or posterior instrumentation)

• Foraminal residual stenosis can be responsible for persistent nerve 
entrapment, as mentioned above: anteriorly from vertebral spurs and 
posteriorly from facet arthritic changes. 

• Discogenic pain: deep midline low back pain with a bilateral metameric 
irradiation. Mechanical and positional in nature, the pain is generally 
worse when upright rather than supine

•



• Intervertebral discs, facet joints, sacroiliac 
joints, ligaments, fascia, muscles, and nerve 
root and dura are proven pain generators in 
the spine. 



Assesment

• History:

• Physical examination: (red flags!!)

• Investigation:
• X-ray: 
• MRI(gold standard)
• CT(?)
• Diagnostic injection







Validated Tools for Assessment of Pain and 
Functional Parameters

• For pain severity scales, there is a choice of the visual 
analogue scale (VAS) or the numeric pain rating scale (NPRS).

• To assess pain-specific disability/function,
either the Oswestry Disability Index (ODI)

• Psychosocial Assessment: Minnesota Multiphasic Personality 
Inventory 2 Restructured (MMPI-2-RF)



FBSS Treatment

• It is difficult to determine which therapeutic 
approach will be effective as no specific reasons 
for FBSS are found in many patients

• This review will focus on treatment options for 
pain not associated with:

• spinal instability or neural compromise

• psychosocial comorbidities



Degree of evidence





Recommendation grade:



Failed Back Surgery Syndrome
(FBSS)

• Management: 
• Begins with a systematic evaluation of common FBSS 

etiologies such as
• New-onset stenosis
• Recurrent herniated nucleus pulposus (HNP)
• Epidural fibrosis
• Pseudarthrosis
• Others….
• History and physical may be supplemented by imaging 

including X-ray, magnetic resonance imaging, or 
computed tomography myelography.



FBSS Treatment

• English publications on human subjects between 1990 and 2017

• Methods: A literature review was performed for FBSS treatments. The 
review focused on studies with at least 20 FBSS patients and 6-month 
follow-up. The search queries returned 2046 articles that were 
subsequently filtered by title and abstract. Full-text articles for 162 
manuscripts were reviewed, of which 41 were deleted due to lack of 
substantial evidence. The level of evidence for the remaining 121 research 
papers and systematic reviews were classified

• Focus on persistent nociceptive and neuropathic pain generators located 
in the spine 



Treatment options for FBSS

• Exercise physical therapy, and behavioral 
rehabilitation (three Level II studies and one systematic 

review ) [Active forms of exercise are more effective than passive 
modalities]

• Medication management (one Level I study, one 
Level II study, and one systematic review)

• Interventional procedures

• Neuromodulation and implantable technologies

• Reoperation



Medication

• Acetaminophen

• Non-steroidal anti-inflammatory drugs (NSAIDs);

• Cyclooxygenase-2 (COX-2) inhibitors;

• Tramadol;

• Muscle relaxants;

• Antidepressants;

• Gabapentinoids;

• Opioids (short and long-acting formulations)

• Overall, the evidence for the use of medications in FBSS is weak to 
moderate with the exception of one Level I study.



Medication

• There is no ‘‘gold standard’’ for medication treatment of FBSS.
• Clinicians must weigh adverse events and individual patient 

responses when selecting specific medications or 
combination.

• Anticonvulsants and antidepressants are frequently
recommended for FBSS with a neuropathic pain component, 
despite inconclusive evidence for their efficacy.

• Opioids: The risks also include addiction, overdose 
complications including death, and analgesic failure due to 
intolerable side effects.

• there is no Level I or II evidence in support of any such 
medication utilization for FBSS



Interventional Procedures



Interventional Procedures

• Optimal outcomes for individual patients paired with certain 
procedures, Interventions aimed at a specific and responsible 
sub-etiology of the syndrome

• The choice of procedure depends on the history (radicular vs. 
axial symptoms) and on the physical examination and 
diagnostic findings.

Epidural adhesiolysis directed to that level epidural fibrosis of 
the lateral recess 

• Denervation of facet joints( those with painfulfacet arthrosis
at an adjacent level)



Interventional Procedures

• Epidural Injections: 
• Three main approaches to epidural steroid injection include 

the interlaminar (midline and paramedian) and 
transforaminal approaches at the lumbar, cervical, and 
thoracic levels.

• Facet joint proceduresand,  SIJ  block —intra-articular joint 
steroid injection, medial branch block, and radiofrequency 
ablation. 

• Adhesiolysis.
• Disc Interventions.
• Spinal Cord Stimulation.





Interventional Procedures

• Level I evidence suggested that caudal epidurals 
were similar or less expensive than reoperation, 
manipulation, and medical management.

• Percutaneous adhesiolysis may be more 
beneficial than epidural steroid injections (ESIs)

• The use of hyaluronidase was more effective 
than steroid alone.

• Level II evidence supported epiduroscopy as part 
of the treatment algorithm.



Interventional Procedures

• In addition, a two-needle approach for ESI was better than a 
single-needle approach.

• combination of selective nerve root blockade and ESI was 
superior to either injection alone.

• Level II evidence was also found forforceful ESI over normal 
ESI, and epidurography with adhesiolysis was superior to 
adhesiolysis alone.

• Systematic reviews also supported caudal epidural injections 
with limited evidence for transforaminal epidural injections 
and intrathecal drug delivery.

• Weak systematic review evidence existed for endoscopic 
adhesiolysis and strong for percutaneous adhesiolysis.



Implantable Technologies

• The strongest evidence for FBSS treatment with implantable 
technology exists for SCS (level 1). 

• More promising result in radicular(neuropathic pain)

• High-frequency SCS at 10 kHz resulted in superior pain relief 
compared with traditional SCS. 

• When SCS does not provide adequate relief and systemic 
medications lack efficacy or cause intolerable side effects, 
IDDS may be effective by placing low doses of medication 
directly at the spinal target of interest (Level II).



• Before the implementation of any therapeutic 
option, all patients have a comprehensive 
evaluation to assess treatment options in the 
context of the S.A.F.E. principles where the 
most effective, safe, appropriate, and
fiscally neutral therapy is implemented.











Successful outcome after spine surgeries

• Primary spine surgery: More than 50% 

• Secondary: 30%

• Third: 15%

• Fourth: 5%



• Results: Evidence is weak for medications and reoperation, 
but strong for active exercise and interventional procedures 
such as adhesiolysis.

• The strongest evidence for long-term treatment is for spinal 
cord stimulation (SCS), showing favorable Level I RCT results 
compared with conventional medical management and 
reoperation. In addition, high-frequency SCS at 10 kHz has 
demonstrated superiority over traditional, low-frequency SCS 
for treating low back and leg pain in a recent Level I RCT.



2014



• It would be reasonable to begin treatment by identifying 
potential causes of FBSS, with a particular emphasis on the 
most common causes, such as new onset stenosis, 
recurrent HNP, epidural fibrosis, and pseudarthrosis.

• A multidisciplinary, comprehensive approach to
FBSS treatment that involves exercise or physical therapy, 
psychological counseling, medication, and interventional 
procedures appears to be most effective.



• A comprehensive literature search was conducted using 
PubMed, EMBASE, and Cochrane library from 1980 to 
February 2016



• Results: Twenty-three articles were finally identified and 
reviewed. Based on our analysis, epidural adhesiolysis
showed a short-term (6 to 24 months) effect (grade A) and 
spinal cord stimulation showed a mid-term (2 or 3 years) 
effect (grade B). Epidural injections showed a short-term 
(up to 2 years) effect (grade C). However, other treatments 
were recommended as grade D or inconclusive.

• Conclusions: Epidural adhesiolysis or spinal cord 
stimulation can be effective in order to control chronic 
back pain or leg pain due to FBSS, and its recommendation 
grades are A and B, respectively. Other treatments showed 
poor or inconclusive evidence.



Outcome Measures

• The primary outcome of this study was pain 
relief (e.g., the percentage of at least 50% or 
more pain reduction) at various points in time. 

• The secondary outcomes:

• Improvement of functional status

• Health-related quality of life

• Return to work

• Reduction in opioid use.



• Epidural adhesiolysis or spinal cord stimulation can be effective in 
order to control chronic back pain or leg pain due to FBSS, and its 
recommendation grades are A and B, respectively

• Other measures:
• Epidural Injection: short-term effect (up to 24 months) and its 

recommendation grade was C.
• Surgical Treatment: partial effect (its recommendation grade was 

D).
• Oral medications: gabapentinoids??
• Dorsal root rhizotomy or ganglionectomy: 
• Epiduroscopy
• Subcutaneous stimulation combined with SCS
• Intrathecal infusion of opioids
• Dynamic back exercises (level 3)
• Psychotherapy



• An international panel of spine surgeons, neurosurgeons, and pain specialists with 
a particular interest in FBSS established the chronic back and leg pain (CBLP) 
network with the aim of addressing the challenges and barriers in the clinical 
management of FBSS patients. 

• Recommendations on the management of patients with FBSS utilizing a 
multidisciplinary team (MDT) approach.

• Concise recommendations for assessment, treatment, and outcome evaluation 
using a MDT approach





Review Article

• Effectiveness of Epiduroscopy for Patients with 
Failed Back Surgery Syndrome: A Systematic 

Review and Meta-analysis
• Matthijs W. Geudeke MD, Annelot C. Krediet MD, PhD, Süleyman Bilecen MD, PhD, 

Frank J.P.M. Huygen MD, PhD, Mienke Rijsdijk MD, PhD

• First published: 04 December 2020 https://doi.org/10.1111/papr.12974

• Conclusion:

• Current literature demonstrates a clinically relevant reduction in pain and disability 
scores at 6 to 12 months after mechanical adhesiolysis in FBSS patients. The 
quality of evidence is moderate, and the level of recommendation is weak. 
Practitioners should consider the benefits of epiduroscopy after weighing the risks 
for individual patients with FBSS.

https://doi.org/10.1111/papr.12974


• Prospective Cohort Analysis of DRG Stimulation for 
Failed Back Surgery Syndrome Pain Following Lumbar 
Discectomy

• Jan Willem Kallewaard MD, Harold Nijhuis MD, Frank Huygen MD, PhD, Frank Wille MD, Xander
Zuidema MD, PharmD, Johan van de Minkelis MD, Adil Raza MPH

• First published: 30 September 2018

• 13 patients underwent a trial of DRG stimulation; 11 (84.6%; 95% 
confidence interval = 57.8% to 95.7%) had good outcomes and underwent 
permanent device placement. Pain was reduced from a score of 8.64 
(±0.92) at baseline to 2.40 (±2.38; n = 9) after 12 months.

• These results suggest that DRG stimulation induces pain relief in subjects 
diagnosed with FBSS. 

•

https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Kallewaard,+Jan+Willem
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Nijhuis,+Harold
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Huygen,+Frank
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Wille,+Frank
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Zuidema,+Xander
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Minkelis,+Johan
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Raza,+Adil


2019
In conclusion, in this international multicenter RCT, adding SCS 
with a multicolumn lead to OMM provided statistically significant 
improvements in pain relief, HRQoL, and function compared with 
OMM alone in a traditionally difficult-to-treat FBSS patient 
population with predominant LBP. These improvements were 
sustained in the SCS group at 12 and 24 months.



• Real-World Analysis: Long-Term Effect of Spinal 
Cord Stimulation With Different Waveforms for 
Patients With Failed Back Surgery Syndrome

• Thoai T. Do MD, Iris Smet MD, Ali Jerjir MD, Katrien Vandamme MSc, PhD, Marieke Devos
MSc, Jean-Pierre Van Buyten MD, PhD

• First published: 22 September 2020

• https://doi.org/10.1111/papr.12952

• Conclusion

• This study of SCS showed significant long-term improvement in pain, disability, and quality of life
in a large dataset of patients with FBSS. Strict selection procedures and a strong opioid policy 
contributed to the high success rate and low unanticipated explantation rate. There was no 
difference in pain reduction between tonic and HF10 stimulation. Further investigation is 
necessary to detect any difference between other waveforms of SCS.

https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Do,+Thoai+T
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Smet,+Iris
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Jerjir,+Ali
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Vandamme,+Katrien
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Devos,+Marieke
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=van+Buyten,+Jean-Pierre
https://doi.org/10.1111/papr.12952


• Subcutaneous Stimulation as an Additional Therapy to Spinal Cord 
Stimulation for the Treatment of Low Back Pain and Leg Pain in 
Failed Back Surgery Syndrome: Four-Year Follow-Up

• Tanja E. Hamm-Faber MA-ANP, Hans Aukes MD, Eric-Jan van Gorp MD, Ismail Gültuna MD

• First published: 06 May 2015

• https://doi.org/10.1111/ner.12309

• Discussion

• This is the first prospective report on the combined use of SCS and SubQ with a follow-
up period of four years. These data show that SCS and/or SubQ provide persistent long-
term pain relief for leg and back pain in patients with FBSS. One should also take into 
account that new back/leg pain problems may evolve over time and increase the pain 
score which impact overall pain treatment.

• Conclusion

• SCS combined with SubQ can be considered an effective long term treatment for low 
back pain in patients with FBSS for whom SCS alone is insufficient in alleviating their 
pain symptoms.

https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Hamm-Faber,+Tanja+E
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Aukes,+Hans
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Gorp,+Eric-Jan
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=G%C3%BCltuna,+Ismail
https://doi.org/10.1111/ner.12309


• The Role of Adding Hyaluronidase to Fluoroscopically 
Guided Caudal Steroid and Hypertonic Saline Injection 
in Patients with Failed Back Surgery Syndrome: A 
Prospective, Double-Blinded, Randomized Study

• Ayman Abd Al-Maksoud Yousef MD, Ali Seif EL-deen MD, Ali Ead Al-deeb MD

• Pain PracticeVolume 10, Issue 6First published: 29 October 2010

• Conclusion: The addition of hyaluronidase to fluoroscopically guided caudal 
epidural steroid and hypertonic saline combination improved long-term pain relief 
in patients with FBSS.

https://onlinelibrary.wiley.com/doi/10.1111/j.1533-2500.2009.00357.x
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Yousef,+Ayman+Abd+Al-Maksoud
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=EL-deen,+Ali+Seif
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Al-deeb,+Ali+Ead
https://onlinelibrary.wiley.com/journal/15332500
https://onlinelibrary.wiley.com/toc/15332500/2010/10/6




• Chronic spinal pain is the most prevalent chronic 
disease across the globe, negatively impacting the 
quality of life (QoL) and function, impacting individuals, 
their families, communities, businesses, and health
systems.

• Chronic persistent spinal pain lasting longer than
one year is reported in 25% to 60% of patients .



• Results: Homogeneity was shown at baseline between the groups. The ODI and VAS scores were
significantly better one and 10 years in the lysis group vs the control group. The ODI in the lysis
group improved from 55.3 ± 11.6 to 9.6 ± 9.3 after one year and to 11.7 ± 14.2 after 10 years.
The placebo group also improved from 55.4 ± 11.5 to 30.7 ± 14.2 after one year and to 24.8 ±
12.0 after 10 years. The VAS improved from 6.7 ± 1.1 to 1.2 ± 1.1 after one year and to 1.5 ± 1.4
after 10 years in the lysis group and from 6.7 ± 1.1 to 2.8 ± 1.5 after one year and to 2.9 ± 1.3
after 10 years after placebo intervention. The statistical difference of the ODI and VAS between
the treatment and control groups remain significant up to 10 years. No treatment-related severe
adverse effects occurred within the 10 years, but minor transient neurological effects were seen
directly after the intervention.

imitations: The long-term effects of single treatment components cannot be specified as
no imaging examination was performed at 10 year follow-up. A large variety of unanalyzed
noninvasive treatments were done within the 10 years. Some patients did not clearly remember
the intervention after 10 years. Uncontrolled effects such as higher in homogeneity of biometric
properties, concomitant therapies, pain tolerance level, or just social effects could occur, but were
not analyzed in the trial.



• Conclusion: This is the first 10 year follow-up report of a placebo-
controlled RCT showing  efficacy of the minimally invasive percutaneous 
adhesiolysis procedure for patients with chronic lumbosacral radicular 
pain. No alternative evidence-based treatment modality with 10 year 
followup is available to be recommended. This procedure should be 
considered as the first treatment option for patients with chronic 
lumbosacral radicular pain.







با تشکر از توجه شما


