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Abstract
Purpose of Review Recurrent lumbar disc herniation (RLDH)
is the most common indication for reoperation after a lumbar
discectomy. The purpose of this manuscript is to review the
incidence, risk factors, and treatment for RLDH.
Recent Findings Patients who require revision surgery for
RLDH improved significantly compared to baseline; howev-
er, the magnitude of improvement is less than in primary
discectomy patients. Treatment with either repeat discectomy
or instrumented fusion has comparable clinical outcomes.
Repeat discectomy patients, however, have shorter operative
times and length of stay. Hospital charges are dramatically
lower for repeat discectomy compared to instrumented fusion.
Summary The incidence of RLDH is somewhere between 5
and 18%. Risk factors include younger age, lack of a sensory
or motor deficit, and a higher baseline Oswestry Disability
Index (ODI) score. Available evidence suggests that some
patients may respond to nonoperative interventions and avoid
the need for reoperation. For those that fail a trial of conser-
vative management or present with neurologic deficit, both
repeat lumbar discectomy and instrumented fusion appear to
effectively treat patients with similar complication rates and
clinical outcomes.
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Introduction

The surgical treatment of lumbar herniated discs has advan-
tages over nonoperative treatment. Two randomized clinical
trials have demonstrated that those receiving operative inter-
vention have faster resolution of pain and regain function
more rapidly than those managed nonoperatively [1, 2]. The
long-term clinical outcomes of lumbar discectomy remain su-
perior to nonoperative outcomes [3] despite reoperation rates
as high as 25% [4]. Leven et al. reported that recurrent lumbar
disc herniationwas the indication for reoperation after primary
discectomy in 62% of cases [5]. Thus, recurrent disc hernia-
tion is the primary cause of surgical failure and morbidity in
patients treated with a lumbar discectomy. Despite RLDH
being a relatively common complication, there is a paucity
of high-quality evidence regarding the optimal treatment.
The absence of level I evidence to support decision-making
has led to a lack of treatment uniformity [6]. The purpose of
this manuscript is to review the incidence, risk factors, and
treatment for RLDH.

Incidence

Recurrent lumbar disc herniation is defined as the occurrence
of herniated disc material at the same level in a patient who
has undergone discectomy. The rate of reherniation reported
in the literature varies from 5 to 18% [7–9]. This large range
may reflect surgical technique, variability in follow-up, and
different definitions of RLDH (i.e., including ipsilateral and/or
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contralateral reherniations). In regard to timing, nearly half of
all recurrent herniations occur within the first year of the index
operation [10, 11]. However, reherniation may occur as long
as 8 years after the initial discectomy [12•].

Risk Factors

Recent analysis of data from Spine Patient Outcomes
Research Trial (SPORT) identified younger age, lack of a
sensory or motor deficit, and a higher baseline Oswestry
Disability Index (ODI) score as risk factors for recurrent disc
herniation [12•]. Thus, the highest risk patients for
reherniation are young patients with high disability and with-
out a neurological deficit. Suk et al. found that 32.1% of pa-
tients with RLDH described a traumatic event preceding the
onset of recurrent symptoms [13]. One possible explanation
for this is that the annulotomy performed during disc resection
makes the operative level more susceptible to sudden prolapse
with highmechanical demand [14]. This may partially explain
the higher incidence of RLDH in the young, more active
population.

While the SPORT analysis did not find tobacco use to be a
significant risk factor [12•], several other studies found a sig-
nificant correlation of smoking with the incidence of RLDH
[13, 15]. Nicotine has been proven to induce intervertebral
disc degeneration through a vasoconstrictive process and
may inhibit the annular healing process after discectomy
[16, 17]. The prolonged time to healing may make the disc
more susceptible to reherniation despite the resolution of the
original presenting symptoms.

Among radiologic risk factors, Kim et al. found that disc
height and range of motion positively correlate with risk of
recurrence. They reported that a sagittal range of motion (at
the disc level) of more than 10 degrees resulted in a recurrence
rate of 26.5% compared to a recurrence rate of 4.1% with a
range of motion of less than 10 degrees. Advanced disc de-
generation and decreased disc height were significant risk fac-
tors for RLDH. The authors hypothesized that this was sec-
ondary to an impaired healing process of the annulus in
degenerated discs [15]. This study suggests that the preopera-
tive biomechanics of the spine and the intrinsic healing prop-
erties of the disc space contribute to the pathogenesis of
RLDH.

The importance of operative technique, during the initial
discectomy, in mitigating the risk of RLDH was studied by
Watters et al. Their meta-analysis of the literature compared
aggressive disc removal with large annulotomy and curettage
of the disc space to conservative removal of the disc fragment
and little disc space invasion (sequestrectomy). The RLDH
incidence was greater with the sequestrectomy compared to
the aggressive technique [18]. However, this study was pub-
lished prior to the results of a randomized clinical trial

comparing the two techniques. Barth et al. reported results
of a prospective study comparing discectomy to
sequestrectomy in patients with lumbar disc herniation and
radiculopathy. The SF-36, VAS, reherniation rates, self-rated
sensory and motor deficit, and impairment in activities of dai-
ly living were assessed at 2 years. Forty-two patients were
randomized into each group. Patient groups were similar in
regard to age, gender, body mass index, preoperative disc
desiccation, disc height, and modic changes. No significant
difference was found in reherniation rates between the two
groups with a 10.5% incidence with discectomy and a
12.5% incidence with sequestrectomy. Sequestrectomy
yielded superior results in physical and social functioning,
use of analgesics, and overall outcome at 2 years [19–21].
This provides Level II therapeutic evidence that there is no
signif icant difference in reherniat ion rates af ter
microdiscectomy or sequestrectomy, but long-term functional
outcome after sequestrectomy is superior.

Treatment

The role of nonoperative treatment in the management of
symptomatic RLDH remains unclear. Symptomatic patients
without neurologic deficit certainly warrant consideration for
nonoperative interventions. Ambrossi et al. reported that 6 of
17 (35%) patients with RLDH avoided an operation with con-
servative treatment. Furthermore, the mean cost was markedly
less for patients responding to conservative treatment ($2315)
compared with those requiring revision surgery ($39,836)
[22•]. As the USA moves towards a value-based health care
system, mitigating the costs of treatment will continue to be
emphasized. While this study is limited by its small number of
patients, it demonstrates that some symptomatic RLDH may
avoid surgery with nonoperative measures at a fraction of the
financial cost.

Operative interventions are appropriate for those patients
with neurologic deficits or symptoms refractory to conserva-
tive measures. There are multiple surgical treatment options
for RLDH with the main two options consisting of revision
lumbar discectomy and instrumented fusion. Determining the
optimal surgical intervention is often challenging as there is no
level I evidence demonstrating superiority of one approach
over another. There are several concerns regarding revision
discectomy without fusion. One concern is that there is some
inherent instability that led to the RLDH. Another concern is
that revision discectomy may lead to more instability.
Additional lamina and facet is resected to identify normal
tissue plains in an effort to avoid incidental durotomy and
neural injury.

The most recent lumbar fusion guidelines state that fusion
is reasonable for treatment of RLDH in the setting of instabil-
ity, spinal deformity, or chronic low-back pain [23]. However,
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for patients without those indications, the decision to perform
a recurrent discectomy versus instrumented fusion is a com-
plicated one.

A recent study by Guan and colleagues compared the clin-
ical outcomes of repeat discectomy versus instrumented fu-
sion in patients with RLDH without radiographic instability.
Both groups had similar ODI scores, visual analog scale
(VAS) scores, and quality-adjusted life years (QALY) mea-
sures at 3 and 12-month follow-up. There were no significant
differences in rates of complications between the discectomy
and the fusion groups. The instrumented fusion group, how-
ever, required significantly longer hospitalizations (3.7 vs
1 day), longer operative times (229.6 vs 82.7 min), and were
more likely to be discharged to inpatient rehab. Furthermore,
financial costs were found to be drastically higher in the fusion
group ($54,458.29 vs $11,567.05) [24•]. Thus, repeat
discectomy may offer the same short-term clinical outcomes
as instrumented fusion with quicker recovery and less finan-
cial strain on the patient and healthcare system.

Fu et al. performed a retrospective study comparing the
long-term outcomes of repeat discectomy versus instru-
mented fusion for the treatment of RLDH. Short-term
findings were similar to the study by Guan [24•], with
intraoperative blood loss, length of surgery, and length
of hospitalization significantly less in patients undergoing
discectomy alone. There was no difference in complica-
tion rates between the two techniques with a 13%
durotomy rate in the repeat discectomy group and an
11% rate in the fusion group. Clinical symptoms were
assessed based on the Japanese Orthopedic Association
Back Scores with a mean follow-up of 88.7 months. No
significant difference was found with excellent or good
clinical outcomes at last follow-up in 78.3% of patients
undergoing discectomy alone and 83.3% of patients with
instrumented fusion [25].

While these studies show similar clinical outcomes be-
tween the repeat discectomy vs instrumented fusion groups,
they do not compare how patients requiring revision surgery
compare in the long term to those that did not have
reherniated discs. Abdu et al. performed an analysis of the
SPORT data to compare outcomes of those requiring revi-
sion surgery to those without RLDH. The primary outcomes
they measured included ODI, the sciatica bothersomeness
index (SBI), and Short Form 36 (SF-36) at 6 weeks,
3 months, 6 months, and yearly to 4 years. The results of
the study were that time-adjusted mean improvement from
baseline to 4-year follow-up was significantly less for the
reherniation group on all outcome measures. At 4 years,
the only significant difference between the two groups was
less improvement on the SBI for the reherniation group
[12•]. Patients may therefore be counseled that they will
improve significantly with revision surgery but perhaps not
as much as with primary surgery.

In the above-mentioned studies, instrumented fusion for
the treatment of RLDH was performed predominantly via a
transforaminal interbody fusion (TLIF) or posterior lumbar
interbody fusion (PLIF) [13, 24•, 25]. This is largely due to
the perceived need for direct decompression via discectomy.
Anterior lumbar interbody fusion (ALIF) may be a viable
fusion alternative in the setting of RLDH and allows for both
direct and indirect decompression without having to traverse
the dense scar tissue and adhesions via a posterior discectomy.
Mamuti et al. reported their series of 35 patients with RLDH
that were treated via an ALIF. They found that radicular pain
improved significantly compared with pre-operation in all the
patients and none of them required reoperation for decompres-
sion [26]. Further studies are needed to compare this technique
to the traditional posterior discectomy and fusion in the setting
of RLDH. The lateral lumbar interbody fusion (LLIF) is a
technique that may also be utilized for RLDH. However, di-
rect decompression is not possible with this technique alone
and there are no studies in the literature that evaluate the effi-
cacy of indirect decompression for RLDH.

Conclusion

There is no high-quality evidence to provide optimal manage-
ment guidelines for patients with RLDH. Available evidence
suggests that some patients may respond to nonoperative in-
terventions and avoid the need for reoperation. For those that
fail a trial of conservative management or present with neuro-
logic deficit, both repeat lumbar discectomy or instrumented
fusion appear to effectively treat patients with similar compli-
cation rates and clinical outcomes. However, patients with
repeat discectomy appear to have a quicker recovery with
drastically lower financial costs as compared to patients that
undergo instrumented fusion. Regardless of the treatment
method, patients undergoing revision surgery for RLDH im-
prove significantly compared to baseline.

Compliance with ethical standards

Conflict of Interest Randall J. Hlubek declares that he has no conflict
of interest.

GregoryM.Mundis Jr. reports personal fees fromNuvasive, K2M and
Allosource, a patent Nuvasive with royalties paid, and a patent K2Mwith
royalties paid.

Human and Animal Rights and Informed Consent This article does
not contain any studies with human or animal subjects performed by any
of the authors.

Curr Rev Musculoskelet Med (2017) 10:517–520 519



References

Papers of particular interest, published recently, have been
highlighted as:
• Of importance

1. Weinstein JN, Tosteson TD, Lurie JD, et al. Surgical vs nonopera-
tive treatment for lumbar disk herniation: the Spine Patient
Outcomes Research Trial (SPORT): a randomized trial. JAMA.
2006;296:2441–50.

2. Peul WC, van Houwelingen HC, van den Hout WB, et al. Surgery
versus prolonged conservative treatment for sciatica. N Engl J Med.
2007;356:2245–56.

3. Weinstein JN, Lurie JD, Tosteson TD, et al. Surgical versus nonop-
erative treatment for lumbar disc herniation: four-year results for the
Spine Patient Outcomes Research Trial (SPORT). Spine (Phila Pa
1976). 2008;33:2789–800.

4. Atlas SJ, Keller RB, YAW, et al. Long-term outcomes of surgical
and nonsurgical management of sciatica secondary to a lumbar disc
herniation: 10 year results from the Maine Lumbar Spine Study.
Spine (Phila Pa 1976). 2005;30:927–35.

5. Leven D, Passias PG, Errico TJ, et al. Risk factors for reoperation in
patients treated surgically for intervertebral disc herniation: a
subanalysis of eight-year SPORT data. J Bone Joint Surg Am.
2015;97:1316–25.

6. Mroz TE, Lubelski D, Williams SK, et al. Differences in the surgi-
cal treatment of recurrent lumbar disc herniation among spine sur-
geons in the United States. Spine J. 2014;14:2334–43.

7. Crock HV. Observations on the management of failed spinal oper-
ations. J Bone Joint Surg Br. 1976;58:193–9.

8. Ebeling U, Kalbarcyk H, Reulen HJ. Microsurgical reoperation
following lumbar disc surgery. Timing, surgical findings, and out-
come in 92 patients. J Neurosurg. 1989;70:397–404.

9. Law JD, Lehman RA, Kirsch WM. Reoperation after lumbar inter-
vertebral disc surgery. J Neurosurg. 1978;48:259–63.

10. McGirt MJ, Eustacchio S, Varga P, et al. A prospective cohort study
of close interval computed tomography and magnetic resonance
imaging after primary lumbar discectomy: factors associated with
recurrent disc herniation and disc height loss. Spine (Phila Pa 1976).
2009;34:2044–51.

11. Vik A, Zwart JA, Hulleberg G, et al. Eight year outcome after
surgery for lumbar disc herniation: a comparison of reoperated
and not reoperated patients. Acta Neurochir. 2001;143:607–10.

12.• Abdu RW, AbduWA, Pearson AM, et al. Reoperation for recurrent
intervertebral disc herniation in the Spine Patient Outcomes
Research Trial: analysis of rate, risk factors, and outcome. Spine
(Phila Pa 1976). 2017;42:1106–14. This post-hoc subgroup anal-
ysis of the SPORT data identified incidence and risk factors for
RLDH. The authors found that patients requiring revision sur-
gery for RLDH improved significantly compared to baseline;
however, the magnitude of improvement is less than in primary
discectomy patients.

13. Suk KS, Lee HM, Moon SH, et al. Recurrent lumbar disc hernia-
tion: results of operative management. Spine (Phila Pa 1976).
2001;26:672–6.

14. Cinotti G, Roysam GS, Eisenstein SM, et al. Ipsilateral recurrent
lumbar disc herniation. J Bone Joint Surg Br. 1998;80:825–32.

15. Kim KT, Park SW, Kim YB. Disc height and segmental motion as
risk factors for recurrent lumbar disc herniation. Spine (Phila Pa
1976). 2009;34:2674–8.

16. Akmal M, Kesani A, Anand B, et al. Effect of nicotine on spinal
disc cells: a cellular mechanism for disc degeneration. Spine (Phila
Pa 1976). 2004;29:568–75.

17. Iwahashi M, Matsuzaki H, Tokuhashi Y, et al. Mechanism of inter-
vertebral disc degeneration caused by nicotine in rabbits to expli-
cate intervertebral disc disorders caused by smoking. Spine (Phila
Pa 1976). 2002;27:1396–401.

18. Watters WC 3rd, McGirt MJ. An evidence-based review of the
literature on the consequences of conservative versus aggressive
discectomy for the treatment of primary disc herniation with
radiculopathy. Spine J. 2009;9:240–57.

19. BarthM, Diepers M,Weiss C, et al. Two-year outcome after lumbar
microdiscectomy versus microscopic sequestrectomy: part 2: radio-
graphic evaluation and correlation with clinical outcome. Spine
(Phila Pa 1976). 2008;33:273–9.

20. Barth M, Weiss C, Thomé C. Two-year outcome after lumbar
microdiscectomy versus microscopic sequestrectomy: part 1: eval-
uation of clinical outcome. Spine (Phila Pa 1976). 2008;33:265–72.

21. Thome C, Barth M, Scharf J, et al. Outcome after lumbar
sequestrectomy compared with microdiscectomy: a prospective
randomized study. J Neurosurg Spine. 2005;2:271–8.

22.• Ambrossi GL, MJ MG, Sciubba DM, et al. Recurrent lumbar disc
herniation after single-level lumbar discectomy: incidence and
health care cost analysis. Neurosurgery. 2009;65:574–8. There
are several important findings from this retrospective review
that evaluated the health care cost of RLDH.A subset of RLDH
patients responded to nonoperative interventions (6/17) and
avoided surgical intervention. The health care cost for RLDH
patients responding to conservative treatment ($2315) were
lower than those requiring revision surgery ($39836).

23. Wang JC, Dailey AT, Mummaneni PV, et al. Guideline update for
the performance of fusion procedures for degenerative disease of
the lumbar spine. Part 8: lumbar fusion for disc herniation and
radiculopathy. J Neurosurg Spine. 2014;21:48–53.

24.• Guan J, Ravindra VM, Schmidt MH, et al. Comparing clinical
outcomes of repeat discectomy versus fusion for recurrent disc
herniation utilizing the N2QOD. J Neurosurg Spine. 2017;26:39–
44. This retrospective series compared the clinical outcomes of
repeat discectomy versus instrumented fusion in patients with
RLDH without radiographic instability. Clinical outcomes
were similar between the two treatments. However, repeat
discectomy patients had shorter operative times and length of
stay, and hospital charges were dramatically lower.

25. TS F, Lai PL, Tsai TT, et al. Long-term results of disc excision for
recurrent lumbar disc herniation with or without posterolateral fu-
sion. Spine (Phila Pa 1976). 2005;30:2830–4.

26. Mamuti M, Fan S, Liu J, et al. Mini-open anterior lumbar interbody
fusion for recurrent lumbar disc herniation following posterior in-
strumentation. Spine (Phila Pa 1976). 2016;41:E1104–14.

520 Curr Rev Musculoskelet Med (2017) 10:517–520


	Treatment for Recurrent Lumbar Disc Herniation
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Incidence
	Risk Factors
	Treatment
	Conclusion
	References
	Papers of particular interest, published recently, have been highlighted as: • Of importance



