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ANNULAR CLOSURE

Designed to prevent
reherniation 
Publication Synopsis
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The Barricaid® Annular Closure Device is an implantable device 
designed to prevent reherniation following limited discectomy in 
patients with large annular defects, who are at the highest probability 
of recurrent herniation if treated with just a lumbar discectomy without 
annular closure.

This document was developed to provide the reader with a synopsis 
of relevant published clinical data as it pertains to the clinical need for 
annular closure treatment, the patient population and prevalence, as 
well as to the safety and effectiveness of the Barricaid implant.

This document is not intended to be an exhaustive listing of all 
relevant publications, but rather an attempt to provide the reader 
with a condensed yet comprehensive overview of relevant published 
literature.

For a complete literature overview, see MLT64 Published Evidence 
Overview.

The Barricaid is indicated for reducing the incidence of reherniation 

and reoperation in skeletally mature patients with radiculopathy 

(with or without back pain) attributed to a posterior or posterolateral 

herniation, and confirmed by history, physical examination and 

imaging studies which demonstrate neural compression using MRI to 

treat a large anular defect (between 4-6 mm tall and between 6-10 mm 

wide) following a primary discectomy procedure (excision of herniated 

intervertebral disc) at a single level between L4 and S1.

Please refer to the package insert and other labeling for a complete 

list of indications, contraindications, precautions and warnings (www.

barricaid.com/instructions).

Introduction

INDICATIONS 

https://26896m19kryh1mk1kq4bix9m-wpengine.netdna-ssl.com/wp-content/uploads/2020/06/LT64-A-EN-Rev.-D_Published-Evidence-Overview.pdf
https://26896m19kryh1mk1kq4bix9m-wpengine.netdna-ssl.com/wp-content/uploads/2020/06/LT64-A-EN-Rev.-D_Published-Evidence-Overview.pdf
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Study Summary
•	 10 year Washington State registry: 29,529 patients mean age 47.5 years

•	 13.8% of patients have at least 1 reoperation at 4 years after discectomy

•	 25.7% of reoperations involve a fusion surgery  

•	 Large variation in reoperation rates across hospitals and surgeons  after lumbar discectomy for a 
relatively simple procedure  

Clinical Need
1 Lumbar discectomy outcomes 

are great in 80% of the patients

Study Highlight

Fig. 1 Eleven-year cumulative incidence of reop-
eration after decompresson surgery for herniated 
disc in Washington State (solid line). The figure 
is annotated with point estimates for reopera-
tion rates from other studies on decompression 
surgery (clinical and administrative). CHARS, Com-
prehensive Hospital Abstract Reporting System; 
RCT, randomized control trial.

Source: CHARS 1997-2007
Based on Kaplan Meier hazard estimates

KEY TAKEAWAYS
•	 Population based studies show 

	· significantly lower patient satisfaction:  75% at one year 2

	· high reoperation:  ~20% reoperation at 10 years

•	 Female gender, comorbidity, and workers compensation were associated with higher risk for 

reoperation. 3

Literature References
1.	 Martin et al, Repeat Surgery After Lumbar Decompression for herniated disc: the quaity implications of hospital and surgeon 

variation. Spine J.  2012 Feb;12(2):89-97. doi: 10.1016/j.spinee.2011.11.010. Epub 2011 Dec 21.

2.	 Stromqvist et al, One-Year Report From The Swedish National Spine Registry, Acta Orthopaedica (suppl 319) 2005; 76

3.	 Leven et al,  Risk Factors for Reoperation in Patients Treated Surgically for Intervertebral Disc Herniation (SPORT *year 
analysis), J Bone Joint Surg Am. 2015;97:1316-25 
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30% of patients have large annular 
defects and account for 70% of all 
reoperations

Study Summary
•	 Defects that are at least as wide as than a number-1 Penfield probe (6mm) are classified as large defects.

•	 7 comparative studies involving 1,653 lumbar discectomy patients showed 30% of patients having large 
annular defects.

•	 The risk of reoperation was 2.3x greater in patients with large versus small annular defects.

Study Highlight

Patient Population
2

Risk in patients with large vs. small annular defects

Odds Ratio (OR) 95% Confidence Interval (CI) P-value

Symptom Recurrence 2.5 1.3 - 4.5 p=0.004

Reoperation 2.3 1.5 - 3.7 p<0.001

KEY TAKEAWAYS
•	 Discectomy patients with large annular defects have the highest failure rate by recurrence (27%) 

and reoperation (21%) – while small defects have the lowest failure rate (1.1%).5

•	 Multicenter RCT provides level 1 evidence and confirms large defects being a prognostic 
biomarker of risk recurrence of 25% at 2 years.6

Literature References

4.	 Miller et al, Association of Annular Defect Width After Lumbar Discectomy With Risk of Symptom Recurrence and 

Reoperation. Spine (Phila Pa 1976). 2018 Mar 1;43(5):E308-E315.

5.	 Carragee et al, Clinical Outcomes After Lumbar Discectomy for Sciatica: The Effects of Fragment Type and Anular 
Competence, J Bone Joint Surg Am. (2003) Jan;85-A(1):102-8. 

6.	 Thome et al, Annular closure in lumbar microdiscectomy for prevention of reherniation: a randomized clinical trial., Spine 
J. 2018 Dec;18(12):2278-2287

Association of Annular Defect Width After
Lumbar Discectomy With Risk of Symptom
Recurrence and Reoperation

Systematic Review and Meta-analysis of Comparative Studies

Larry E. Miller, PhD,� Matthew J. McGirt, MD,y Steven R. Garfin, MD,z and Christopher M. Bono, MD§

Study Design. Systematic review and meta-analysis of compar-

ative studies.
Objective. To characterize the association of annular defect

width after lumbar discectomy with the risk of symptom

recurrence and reoperation.
Summary of Background Data. Large annular defect width

after lumbar discectomy has been reported to increase risk of

symptom recurrence. However, this association has not been

evaluated in a systematic manner.
Methods. A systematic literature search of MEDLINE and

EMBASE was performed to identify comparative studies of large

versus small annular defects following lumbar discectomy that

reported symptom recurrence or reoperation rates. Main out-

comes were reported with pooled odds ratios (OR) and 95%

confidence intervals (CIs). Sensitivity analyses were performed to

assess the robustness of the meta-analysis findings.
Results. After screening 696 records, we included data from 7

comparative studies involving 1653 lumbar discectomy patients,

of whom 499 (30%) had large annular defects and 1154 (70%)

had small annular defects. Methodological quality of studies was

good overall. The median follow-up period was 2.9 years. The risk

of symptom recurrence (OR¼2.5, 95% CI¼ 1.3–4.5, P¼0.004)

and reoperation (OR¼ 2.3, 95% CI¼1.5–3.7, P<0.001) was

higher in patients with large versus small annular defects. Publica-

tion bias was not evident. The associations between annular defect

width and risk of symptom recurrence and reoperation remained

statistically significant in all sensitivity analyses.
Conclusion. Annular defect width after lumbar discectomy is

an under-reported modifier of patient outcome. Risk for symp-

tom recurrence and reoperation is higher in patients with large

versus small annular defects following lumbar discectomy.
Key words: annulus, comparative studies, disc herniation,
discectomy, f ragment type, lumbar, meta-analys is ,
microdiscectomy, reherniation, systematic review.
Level of Evidence: 2
Spine 2018;43:E308–E315

L
umbar discectomy is performed on nearly 500,000
patients per year in the United States.1 While this
procedure is successful in most patients, symptom

recurrence related to reherniation is reported in7%to18%of
patients.2–4 Recurrent symptomatic herniation is associated
with poor clinical outcome and often requires a technically
demanding reoperation.5Commonly reported risk factors for
recurrence include disc degeneration,6 age,7 sex,6 and body
mass index.8 However, the influence of surgery-related
factors on recurrence risk is unclear. Carragee et al9 identified
postsurgical annular defect size as a risk factor for symptom
recurrence. In this study, patients with large versus small
annular defects had higher rates of symptom recurrence
and reoperation. However, the association of postsurgical
annular defect width with symptom recurrence risk has not
been evaluated in a systematic manner. The purpose of this
systematic review and meta-analysis was to characterize the
association of annular defect width after lumbar discectomy
with the risk of symptom recurrence and reoperation.

MATERIALS AND METHODS

Study Selection
This study was performed according to the guidelines speci-
fied in the Preferred Reporting Items for Systematic Reviews
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Preventing Disability
3

Study Summary
•	 At 2 years of follow-up, the rate of reoperated vs non-reoperated patients who did not achieve clinically 

significant improvement was 2.9 times higher based on ODI and 3.6 times higher based on VAS leg.

•	 Greater morbidity among the reoperated patients implied greater indirect cost:  2.5x more missed 

work & 37x more inpatient hospital days.

•	 These results are devastating from a patient and societal perspective.

Discectomy reoperations are inferior 
to primary with 3 times the disability

Study Highlight
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KEY TAKEAWAYS
•	 Current level 1 evidence demonstrates that, in appropriately selected patient populations, 

implantation of a bone-anchored annular closure device (ACD) reduces the risk of symptom 
recurrence and revision surgery compared to discectomy alone (ISASS Guideline).8 

•	 Reoperations have greater disability and higher use of opioids.3, 9

•	 Revision patients  at higher risk of reherniation and subsequent reoperation.9

Literature References

7.	 Klassen et al, Post-lumbar discectomy reoperations that are associated with poor clinical and socioeconomic outcomes 
can be reduced through use of a novel annular closure device:. Clinicoecon Outcomes Res. 2018; 10: 349–357.

8.	 Lorio et al,  ISASS Spine Surgery Policy 2019 – Surgeocal Treatment of Lumbar Disc Hernaition with 
Radiculopathy,  Intl J Spine Surgery Vol 14, No 1, 2020 pp 1-17

9.	 Ahn et al, Primary versus revision single-level minimally invasive lumbar discectomy, Spine (2015); 40:E1025-E1030

Data from ClinicoEconomics 
and Outcomes Research 
2018:10 349-357

Reoperated

Non-reoperated
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Barricaid cuts reherniation & reoperation 
rates by 50-60% in patients with large defects

Study Highlight

Study Summary
•	 Level 1B Randomized Controlled Trial involving 554 patients with large annular defects demonstrates 

Barricaid to be superior to limited discectomy alone starting at 90 days through 2 years and beyond

•	 The risk of symptomatic reherniation was 52% lower with Barricaid (12% vs. 25%, p<0.001) 

•	 The risk of reoperation for reherniation was 62% lower with Barricaid (5% vs. 13%, p=0.001)

Study Summary
•	 Level IA paper: clinical study results (50+ publications involving 801 studied patients) further supported by 

several real-world prospective case series with symptomatic reherniation rates ranging from 1.4% to 3.2% at 
2 years.11

•	 ISASS professional societal recommendation supporting the adoption of bone-anchored annular closure 
for use in properly selected patients12 

Annular Closure Treatment
4

Symptomatic reherniation

25%

12%

Reoperation for reherniation

13%

5%

p=0.0001 Log rank test p=0.0015 Log rank test

No Implant
Implant

Literature References
10.	 Thome et al, Annular closure in lumbar microdiscectomy for prevention of reherniation: a randomized clinical trial., Spine J. 2018 

Dec;18(12):2278-2287

11.	 Miller et al, Expert review with meta-analysis of randomized and nonrandomized controlled studies of Barricaid annular closure, 
Expert Review of Medical Devices (2020)

12.	 Lorio at al, ISASS Policy Guideline– Surgical Treatment of Lumbar Disc Herniation with Radiculopathy, www.isass.org

13.	 Nanda et al, Annular Closure device lowers reoperation risk 4 years after lumbar discectomy, Medical Devices:  
Evidence and Research 2019:12 327–33

KEY TAKEAWAYS
•	 PMA approval of Barricaid by FDA led to professional society (ISASS) review of the evidence 

supporting use of Barricaid in well-indicated patients.

•	 Long term Outcomes are durable – follow up through 4 years13
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Barricaid does not compromise  
or complicate revision options 

Study Summary
•	 Among 550 patients, reoperation risk was significantly lower with Barricaid compared to discectomy 

alone

•	 The types of reoperations and operative time were similar in each group, and Barricaid did not 
interfere with surgical planning or operative technique 

•	 Perioperative complications equivalent in both groups (22% vs 19%)

•	 Fusion success equivalent in both groups (87% vs 85%) 

Study Highlight

Burns No Bridges
5

KEY TAKEAWAYS
•	 In patients undergoing post-discectomy reoperation, patients with a Barricaid reported comparable clinical 

outcomes versus those without.14 

•	 Vertebral endplate changes did not present an additional risk factor for patients implanted with 
Barricaid.15

•	 Reoperated Barricaid patients fare no worse than reoperated discectomy patients.

Literature References

14.	 Klassen et al,  Reoperation After Primary Lumbar Discectomy with or without Implantation of a Bone-Anchored Annular Closure 
Device: Surgical Strategies and Clinical Outcomes. World Neurosurgery Volume 130, October 2019, Pages e926-e932

15.	 Kursumovic et al, Clinical implications of vertebral endplate disruptions after lumbar discectomy: 3-year results from a 
randomized trial of a bone-anchored annular closure device, Journal of Pain Research 2020:13 1-7

Patient- reported outcomes after fusion Patient- reported outcomes after non-fusion
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®Registered trademarks of Intrinsic Therapeutics, 
Inc. ©2020 Intrinsic Therapeutics, Inc. All Rights 
Reserved.

WARNING: This product has labeling 
limitations. See package insert for additional 
warnings, precautions and possible adverse 
effects. CAUTION: USA law restricts this 
device to sale by or on the order of physician. 
All medical devices have associated risks. 
Please refer to the package insert and other 
labeling for a complete list of indications, 
contraindications, precautions and warnings 
(www.barricaid.com/us-en/instructions).  For 
further information on Barricaid, contact your 
Intrinsic representative.

MLT63-A-EN Rev. C

Intrinsic Therapeutics, Inc.
30 Commerce Way  
Woburn, MA 01801 USA 
+1 781 932 0222 
info@barricaid.com 
www.barricaid.com

The Evidence-Based 
Annular Closure Treatment
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Lumbar discectomy outcomes are great 
in 80% of the patients

30% of patients have large annular defects and 
account for 70% of all reoperations

Discectomy reoperations are inferior to 
primary with 3 times the disability

Barricaid cuts reherniation &
reoperation rates by 50-60% in 
patients with large defects

Barricaid does not 
compromise or 
complicate revision 
options

Barricaid has been used to improve 
outcomes in 7500+ patients over 
more than 10 years.


