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INTRODUCTION

□Lumbar disc herniation (LDH) is highly associated with inflammation in the context of low
back pain.

Dlt is a common disease in spine surgery and a primary cause of sciatica, which affects l
2% of the general population in the USA annually.

□Approximately, 5% of men and 2.5% of women will experience sciatica at some point in
their lives.

□Conservative treatment as a first-line treatment can benefit most patients with LDH.

□Surgical treatment is considered a more effective way for rapid pain relief and nerve
decompression.

□Surgical methods including traditional discectomy and minimally invasive techniques have
become more popular in recent years.
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TETRAD CRITICAL ISSUES PERTAINING TO SURGICAL TREATMENT OF LDH
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0PEN DISKECTOMY (0D)

□Open discectomy (OD) has been considered the standard surgical treatment
for lumbar disc herniation since 1929.

Din the vast majority of cases there is not any superiority for surgical
treatments of LDH in comparison to conservative techniques.?

% Weinstein JN, Tosteson TD, Lurie JD, Tosteson AN, Hanscom B, Skinner JS, Abdu WA, Hilibrand AS, Boden SD, Deyo RA. Surgical vs
nonoperative treatment for lumbar disk herniation: the Spine Patient Outcomes Research Trial (SPORT): a randomized trial. JAMA. 2006
Nov 22,296(20):2441-50. doi 10.1001/jama.296.20.2441. PMID: 171191 40, PMCID: PMC2553805.
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□Recurrent lumbar disk herniation is the most common complication following primary
open diskectomy. It is defined as recurrent back and/or leg pain after a definite pain-free
period lasting at least 6 months from initial surgery.

OIt is important to differentiate recurrent disk herniation from postoperative epidural scar
because the latter may not benefit from reoperation.

□Surgical techniques include conventional open diskectomy, minimally invasive open
diskectomy, and open diskectomy with fusion.

Lee JK, Amorosa L, Cho SK, Weidenbaum M, Kim Y. Recurrent lumbar disk herniation. J Am Acad Orthop Surg. 2010
Jun;18(6):327-37. doi: 10.5435/00124635-201006000-0000S. PMID: 20511438.
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AUTOMATED PERCUTANEOUS LUMBAR DISCECTOMY (APLD)

OAPLD was reported in 1 985 using a new aspiration probe.

DAPLD is a minimally invasive treatment modality for LDH, and Dekompressor
(Stryker, Kalamazoo, Ml, USA), a utilized high revolutions-per-minute
mechanical instrument, has been identified as a novel device for APLD.*

%Kim, Jang Hun MDa,b,c; Lee, Junki MDa,b; Lee, Won Jae MDa; Shin, Dong-Won MDa; Lee, Seong-Jong MDa; Roh,
Haewon MDb,c; Jeong, Hyung Jun MDd; Lee, Tae Hoon MD, PhDd; Kwon, Woo-Keun MD, PhDb,c,d,* Efficacy of
automated percutaneous lumbar discectomy for lumbar disc herniation in young male soldiers, Medicine: November
201 9 - Volume 98 - Issue 46 - p e 1 8044. doi: 1 0.1 097/MD.000000000001 8044
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UiffllJ:IM The Nucleotome® probe has a blunt, rounded tip. Internal irrigation and cutting functions are incorporated. The aspirated nucleus pulposus enters the side port, and is resected by a
pneumatically driven 'guillotine blade', which has a reciprocal, not rotary movement.
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MJ:fW The conect path of the devices from the skin entry point to the center of the disc is anteriorly tangent to the superior articular facet (A, axial view; B, oblique view; C, lateral view).
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MICROENDOSCOPIC DISCECTOMY (MED) TECHNOLOGY

OMED technology introduced by
Foley in 1 997.

□MED is displayed by
microendoscope performing by a
transmuscular approach and has less
damage to soft tissues and muscles
than MD.

---
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DMicroendoscopic discectomy, which requires a demanding learning curve, may be a safe and
effective alternative to conventional open discectomy for patients with lumbar disc herniation.

□Compared with the open group, the microendoscopic group resulted in less blood loss, shorter
length of hospital stay, and longer operation time.

□With advanced surgical instruments, dural tear, root injury and recurrence in the two
techniques are similar.

□Recurrence of LDH in the microendoscopic technique is more than open diskectomy.

□Difficulty to suture the dural tear properly in the limited room, a higher demanding learning
curve and higher cost of microendoscopic technique are its defects.

He J, Xiao S, Wu Z, Yuan Z. Microendoscopic discectomy versus open discectomy for lumbar disc herniation: a meta
analysis. Eur Spine J. 2016 May;25(5):1373-1381. doi: 10.1007/s00586-016-4523-3. Epub 2016 Mar 21. PMID:
27001138.
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PERCUTANEOUS ENDOSCOPIC SURGERY (PELD)
Transverse view Sagittal view

Endoscopic staining with methylene blue injection

Protrusive NP with blue stained is removed with forceps
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MED VS PELD FOR LDH

Although PELD has a longer surgical duration than MED, it should
still be considered superior to MED because it involves less
intraoperative hemorrhage and a significantly shorter
hospitalization time.%

%Abudurexiti T, Qi L, Muheremu A, Amudong A. Micro-endoscopic discectomy versus percutaneous endoscopic surgery
for lumbar disk herniation. J Int Med Res. 201 8 Sep;46(9):391 0-3917. doi: 1 0.1177/030006051 8781 694. Epub
2018 Jun 14. PMID: 29900752; PMCID: PMC6136013.
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TUBULAR DISCECTOMY (TD) SYSTEM

TD system is a muscular split tubular
approach that was proposed in
1997.

Dlt allows surgeons to work with two
hands through a small-diameter,
operating table-mounted tubular
retractor.
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with the aim of smaller surgical trauma and thereby faster recovery

□Percutaneous Laser Disc Decompression (PLDD)

□Percutaneous Endoscopic Lumbar Discectomy (PELD)

□Chemonucleolysis (CN)
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3941
Potentially relevant studies identified through initial searches of electronic databases

, 2359
Potentially relevant studies after duplicates removed

2286
Studies excluded after screening of title and abstract

73-,
Full text studies and corresponding supplementary materials extracted for detailed assessment

44
Studies failure to meet the inclusion criteria

29 (all RCT)
29 articles (including 27 randomized controlled trials) included in network meta-analysis

FIGURE 1 I Flowchart of study selection and design.
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APLD
(79)

Tubular Diskectomy
(248)

PLOD
(150)

FIGURE 21 Network plots of comparisons based on network meta-analysis (NMA). Each circular node represented a type of treatment. The circle size is proportional
to the total number of patients. The width of lines was proportional to the number of studies performing head-to-head comparisons in the same study.
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COMPLICATIONS

OAll minimally invasive technologies (PELD, TD, MED, and MD) are safe
surgeries and has lower complication rates than traditional open surgery.

□PELD and TD have the lowest incidence of complications compared with
other interventions, whether it is intraoperative, post-operative, or overall
complications (However, the differences were not statistically significant).

D PLDD is with the lowest post-operative complication rate.

□TD, PLDD, CN, and PELD are with the lowest overall complication rates.

DAPLD is with a higher incidence of complications.
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REOPERATION

□TD has the lowest incidence of reoperation.

DCN has higher reoperation rates than MD, MED, OD, PLED, and
TD with statistical significance.
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BLOOD LOSS

OMED has the least amount of blood loss.

D PELD was the winner of this match in previous studies!
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OPERATION TIME

DOD takes the shortest time.

□With the advancement of PELD technology, the operation time is
gradually shortened.
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□Whether PELD is better than TD and PLDD still needs to be
confirmed in head-to-head randomized trials.

DPELD and PLDD were the safest procedures for LDH with minimal
intraoperative and post-operative complications, respectively.

□TD, PELD, PLOD, and MED were the safest procedures for LDH
according to complications, reoperation, operation time, and
blood loss.
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Overview of treatment groups

Cons
OD
MD
TD
AUTD
PED
AFrep
OD_d

Conservative treatment
Open discectomy
Microdiscectomy, with assistance from a loupe or operation microscope
Tubular discectomy, using tubular retractor and a transmuscular approach either microscope or micro-endoscope
Percutaneous discectomy, automated, Laser, thermal coblation, or nucleoplastry
Percutaneous endoscopic discectomy, foraminal or translaminar
Annulus fibrosus repair, including: Xclose, Barricaid, and cryopreserved amniotic membrane
Open surgery with dynamic stabilization: unilateral non-fusion internal fixation, DIAM spinal stabilization system, or

Wallis Posterior Dynamic Stabilization System

DR. REZA AMINNEJAD



Percutaneous discectomy and conservative treatment consistently
performed worse than the other treatments (Pain. Disability).

2153
References Imported for

screening

•1477
Studies screened against title

and abstract

¥
199

Studies assessed for full-text
eligibility

•32
Studies included

676 Duplicates removed

1272 Studies excluded

161 Studies excluded
96 Wrong study design
16 Wrong patient population
12 Wrong intervention
9 Wrong outcomes
28 Duplicate
5 language

Fig. J. PRISMA flowchart for searching and selecting eligible studies.
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PAIN SCORE

AFrep, OD_ds, and PED are slightly better, but also without
significant difference.

□Cons is significantly inferior to all other treatments, and that it is
clinically importantly different when comparing to OD_ds.

DAUTD is performing significantly worse than AFrep, MD, OD, and
OD ds.
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DISABILITY SCORE

DAUTD is the worst!

DOD & Cons aren't welcome!

□Others are the same!
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REOPERATION RATE
□Reoperation rates showed no significant differences for all comparisons
(Compatible with Li et al.). %

□There was a trend of OD_ds, Cons, and OD performing best.

]Annulus repair reduces the risk of reoperation (Barricaid device). % %

□There should also be a cost-effectiveness evaluation as a basis for decision
making.

OThere isn't one single treatment as the best.
%Li WS, Yan Q, Cong L. Comparison of Endoscopic Discectomy Versus Non-Endoscopic Discectomy for Symptomatic
Lumbar Disc Herniation: A Systematic Review and Meta-Analysis. Global Spine J. 2022 Jun; 12(5}:101 2- 1 026. doi:
1 0.1177/21925682211 020696. Epub 2021 Aug 17. PMID: 34402320.

**Miller LE, Allen RT, Duhon B, Radcliff KE. Expert review with meta-analysis of randomized and nonrandomized
controlled studies of Barricaid annular closure in patients at high risk for lumbar disc reherniation. Expert Rev Med
Devices. 2020 May;17(5).461-469. doi: 10.1080/17434440.2020.1745061. Epub 2020 Apr 1. PMID: 32237917.
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□Surgery provides early pain relief.

□The focus has shifted towards improving the outcome and
reducing the number of complications.
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□Endoscopic discectomy with non-endoscopic discectomy can be both considered sufficient to
achieve good clinical outcomes.

□Percutaneous endoscopic lumbar discectomy and full-endoscopic discectomy have the
advantage of limiting intraoperative damages (operative time, intraoperative blood loss,
hospital stay and complication rate).

D Percutaneous endoscopic transforaminal discectomy (PETD) and percutaneous endoscopic
interlaminar discectomy (PEID) are able to achieve similar results but the learning curve of
PETD was steeper. The only advantages of PETD over PEID are shorter fluoroscopy and
operative times.

□Micro-endoscopic discectomy is superior to open discectomy in controlling the amount of
intraoperative blood loss but in expense of longer operative time (& postoperative adverse
events?).

□Reoperation rates showed no significant differences for all surgical techniques.
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A systematic review of full endoscopic versus micro
endoscopic or open discectomy for lumbar disc
herniation
Rohit Aiyer ', Selaiman Noori °, Frank Schirripa °, Michael Schirripa , Sameer Jain °, Talal Aboud °,
Neel Mehta ', Eric Elowitz °, Markian Pahuta °, Sukdeb Datta "
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PMID: 34420416 DOI: 10.2217/pmt-2021-0037

Abstract
Aim: Endoscopic discectomies provide several advantages over other techniques such as traditional
open lumbar discectomy (OLD) including possibly decreased complications, shorter hospital stay and
an earlier return to work. Methods: An electronic database search including MEDLINE/PubMed,
EMBASE, Scopus, Cochrane Database of Systematic Reviews and Cochrane Controlled trials (CENTRAL)
were reviewed for randomized controlled trials (RCTs) only. Results: A total of nine RCTs met inclusion
criteria. Three showed benefit of endoscopic discectomy over the comparator with regards to pain
relief, with the remaining six studies showing no difference in pain relief or function. Conclusion:
Based on review of the nine included studies, we can conclude that endoscopic discectomy is as
effective as other surgical techniques, and has additional benefits of lower complication rate and
superior perioperative parameters.

Keywords: chronic pain; low-back pain; nociceptive pain; pain management.
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□Endoscopic discectomy is superior 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.

DR. REZA AMINNEJAD



frontiers
in Cell and Developmental Biology

REVIEW
published: 03 March 2022

doi: 10.3389/fcell.2022.857164

Chec k tor
updates

OPEN ACCESS

Edited by:
Zhen Sun,

Fourth Military Medical University,

The Role of IL-17-Mediated
Inflammatory Processes in the
Pathogenesis of lntervertebral Disc
Degeneration and Herniation: A
Comprehensive Review
Kaori Suyama', Daisuke Sakaiand Masahiko Watanabe°
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It has been reported that degenerated and herniated lumbar intervertebral discs show
high expression of IL-17, suggesting that local immune reactions occur in patients with
low back pain. While clinical sample analyses from different laboratories confirm this, it
is not deeply not known on how IL-17 is induced in the pathology and their interactions
with other inflammatory responses. This conscience review organizes current
laboratory findings on this topic and present trajectory for full understanding on the
role of IL-17 in pathology of intervertebral disc disease.

China Keywords: interleukin-17, intervertebral disc, nucleus pulposus, disc herniation, cytokine
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TAKE HOME MESSAGES

··TD, PELD, PLDD, and MED were the safest procedures for LDH.

•!•APLD is with a higher incidence of complications.

•!•CN has higher reoperation rates.

•!• MED has the least amount of blood loss.

•!•Endoscopic discectomy has the potential to take over the place of
MD as the gold standard of LDH management.
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