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Introduction

Lower back pain (LBP) is a frequently reported health problem
worldwide, accounting about 80% of people experiencing it at least
once during their life. This condition is highly prevalent and can
cause significant disability, resulting in an annual cost of over $100
billion in the United States alone. Degenerative disc disease and
lumbar disc herniation (LDH) are the leading causes of LBP,
accounting for a large proportion of cases. The lumbar area's L4-L5
and L5-S1 regions are the most commonly affected locations, with
approximately 95% of disc herniations occurring there ],

Previous large-scale studies have shown that surgical
treatment of LDH can provide short-term benefits, but the value of
this approach in the medium to long term is uncertain 1>, A study
conducted in Finland compared non-operative treatment with
microdiscectomy for LDH “l. It revealed no significant difference
between the two groups regarding 2-year measurements such as
Oswestry Disability Index ODI score and health-related quality of
life HRQoL. However, the study did find that leg pain improved
significantly after six weeks, and patients reported higher treatment
satisfaction after two years. The most noteworthy finding of the
study was that microdiscectomy for L4-5 LDH led to better patient-
reported outcomes compared to non-operative treatment, including
subjective work ability, ODI, and HRQOL scores, as indicated by
subgroup analysis 4],

Recent studies have defined multiple factors associated with
successful outcomes following discectomy for LDH. Several factors
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were found to impact preoperative outcomes, including more severe
leg pain before surgery, improved mental health condition, shorter
duration of symptoms, younger age, higher levels of physical
activity before surgery, and severe LBP before surgery. However, the
study did not find any significant association between postoperative
outcomes and the presence of motor deficit, vertebral level or side
of herniation, gender, or type I modic changes 57!, When compared
to open discectomy, there was an association between an endoscopic
discectomy and reduced operation duration and lower blood loss.
However, there is no significant increase in overall complications,
reoperation rates, or wound infection among patients who undergo
endoscopic discectomy as a group [#1,

Discectomy for LDH is linked with several significant
complications. The incidence of dural tears after LDH was between
1 and 17%, with a higher risk in older patients, those who are obese,
and those undergoing revision procedures [°l. Additional
complications that may arise include postoperative infection
(occurring in 1-5% of cases), deterioration of functional status (seen
in 4% of cases), and nerve root injury (occurring in 0.2% of cases)
110,111 Numerous factors have been recognized as risk factors for
recurrent herniation, such as disc sequestration, disc height index
before surgery, disc protrusion, advancing age, trauma, smoking,
longer sick leave duration, workers' compensation, more severe
preoperative symptoms, and the presence of diabetes 1213l
Minimizing the risk factors for recurrence is crucial as there is a
considerable rise in perioperative complications associated with
revision LDH discectomy. The present narrative review aimed to

135


http://www.ijirms.in/

International Journal of Innovative Research in Medical Science (IJIRMS)

examine research investigating the recurrence of LDH and to
identify factors and features linked to this condition.

Methodology

To identify all relevant studies on the effectiveness of surgical
interventions for recurrent LDH, a comprehensive search was
conducted using MESH terms in three electronic databases,
including PubMed, Google Scholar, and Medline. In addition,
reference lists were manually searched of the extracted articles to
ensure that all relevant studies were included. We used keywords and
Boolean operators. The search strategy included terms such as
"recurrent lumbar disc herniation," "surgical interventions,"
"microdiscectomy,” "laminectomy," "discectomy," "fusion," and
"artificial disc replacement".

The inclusion criteria included papers published in English
comparing surgical interventions for recurrent lumbar disc
herniation conducted in the last 15 years, while exclusion criteria
were studies that do not involve human participants or a comparison
of at least two different surgical interventions in addition to
editorials, or letters to the editor. Title and abstract screening,
followed by full-text screening.

Recurrent lumbar disc herniation

The definition of recurrent lumbar disc herniation (rLDH) varies in
literature, with some defining it as the appearance of a herniation at
the same primary herniation level (same or opposite side),
accompanied by a painless interval of six months at least following
the initial intervention. Others consider recurrent herniation to be
(although less commonly defined) the occurrence of herniation at a
different level after the initial surgery 4151,

Previous literature has shown that the LDH recurrence rate
ranges from 5- 15% !/, Numerous studies have attempted to
identify the cause of this recurrence, which is thought to be linked to
various surgical techniques. The most commonly known surgical
technique is a discectomy, which offers several approaches,
including simple one discectomy, percutancous endoscopic
discectomy (which may be interlaminar, transforaminal, or
minimally invasive transforaminal interbody fusion). Moreover, the
recurrence of LDH is closely related to the learning curve for
specialists 1317191,

Several risk factors were found to be associated with disc
herniation recurrence. A recent systematic review examined the
existing literature concerning the risk factors linked to rLDH.
Various potential risk factors for rLDH have been studied, such as
gender, age, presence or not of diabetes, body mass index (BMI),
smoking status, type of LDH, and occupational work, among others.
Nevertheless, pooled estimates from the systematic review revealed
that among these factors, only being a smoker, having disc
protrusion, and having diabetes were predictors of rLDH. Regarding
gender, a detailed examination of various study locations revealed
that Asian males had a higher probability of experiencing rLDH.
Furthermore, when the subgroup analysis was conducted based on
surgical procedures, it was found that male patients who underwent
minimally invasive surgery were more susceptible to developing
rLDH. The authors speculated that smokers undergoing minimally
invasive surgery were more at risk of rLDH 31, In addition to these
factors, it is important to consider possible complications after
surgery and other relevant issues 5201,

Recurrent herniation can cause severe pain and disability
and often require additional surgery following the initial operation,
making it a crucial factor in determining the success of postoperative
care. Moreover, this complication imposes a considerable burden on
the healthcare system. Studies show that the cost of managing
patients with rLDH varies significantly, with the mean cost per
patient requiring revision surgery being $39,386. In contrast, those
managed conservatively cost, on average $2315 in each case 1>,
Therefore, identifying patients at higher risk of recurrent herniation
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and adopting the best management activities are essential to reduce
disease-related costs and health problems.

Discectomy

McGirt et al. discovered that intraoperative debulking might also
play a role in rLDH. Specifically, a correlation was discovered
between a higher probability of re-herniation and larger annular
defects and a smaller percentage of disc removal during the primary
surgery. In contrast, more aggressive removal resulted in accelerated
disc height loss. The researchers' systematic review indicated that
although limited discectomies may result in shorter operation
duration, faster functional recovery, and similar functional status
after six months, they were associated with higher rates (8.7%) of
recurrent herniation compared to aggressive discectomy (3.3%). The
task, therefore, is to strike a balance between preserving disc height
and lowering re-herniation risk 121-22],

Percutaneous endoscopic lumbar discectomy (PELD)

This has recently gained significant popularity as a substitute for
open lumbar discectomy (OLD) in managing LDH. PELD offers
several advantages over OLD, such as performing surgery under
local anaesthesia and its ability to cause minimal harm to adjacent
muscle and bone tissues, thereby promoting speedy recuperation in
patients. Although the scope of PELD was initially restricted to
specific lesions, based on their location and advancement, recent
technological advances and the development of new tools have
helped to overcome these limitations **l. A recent meta-analysis
found similar reoperation and recurrence rates between the two
surgical methods [?*!, This result is consistent with two earlier reports
124251 However, one study suggested that PELD had a higher
recurrence and reoperation rate than the alternative procedure 126/,
Typically, in cases of recurrence or reoperation, there is a residual
disc fragment or accompanying stenosis 1?7, Therefore, determining
appropriate indications and developing surgical skills proficiency is
crucial to minimize such complications.

Microendoscopic discectomy (MED)

Is a minimally invasive surgical procedure used to treat LDH?
However, the advantage of this method may be outweighed by the
risk of early postoperative recurrence. In a study conducted on 344
patients who underwent MED, 10.8% of the cases reported rLDH.
The study's authors reported that the recurrence and reoperation
ratios for LDH following MED were similar to those of traditional
discectomy. In addition, over 50% of the recurrence instances were
observed during the initial postoperative period. Individuals with
LDH that had migrated caudally experienced a considerably higher
recurrence rate than those with non-migrated or rostrally migrated
LDH 281, Previous evidence reported a 1-21% recurrence rate at one
year when utilizing the MED approach ?°!. It is crucial to prevent a
second surgery for patients undergoing MED, as repeated
decompression increases the risks and complications compared to
decompression/fusion "33, An earlier study demonstrated that
higher BMI and elevated post-surgery Oswestry disability index
ODI following microdiscectomy were significantly linked to a
higher rLDH risk within a year 1?!.

Management of rLDH

Managing postoperative recurrent LDH is a matter of debate among
surgeons due to multiple factors, resulting in considerable
disagreement between 22 - 69%. While the literature on this topic
mainly comprises case series or reviews with limited evidence,
comprehensive data analysis suggests that repeat surgery is currently
considered the standard treatment for recurrent LDH. Various
surgical options for treating rLDH, including repeat discectomy,
using conventional or minimally invasive techniques. Additionally,
instrumented spinal fusion can be performed in conjunction with
these procedures. Surgeon's preference, presence of symptoms or
axial LBP, instability or deformity in radiographic images, and the
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number of previous herniations should all be considered when
determining the best approach 311,

Revision discectomy

The outcomes of revision surgery for rLDH were the subject of
various investigations, with varying results. Although some recent
reports have demonstrated results similar to primary discectomies,
earlier evidence showed no significant difference and even worse
outcomes after revision discectomy ?!l. In an early prospective
analysis conducted by Cinotti et al., comparing 26 revision
microdiscectomies  for ipsilateral rLDH versus primary
discectomies. The authors evaluated patient-reported outcomes
using a non-validated 100-point clinical outcome assessment and
showed that after revision discectomies results were comparable to
those following primary discectomies (85% and 88%). Yet, it should
be noted that the sample had patients with comorbidities (epidural
fibrosis and foraminal stenosis), which might have influenced the
findings 1*?l. To control for these mixed populations, Suk et al.
defined rLDH as disc herniations confirmed by MRI at the same
level after a period of pain-free intervals exceeding six months. The
study included 28 patients who had undergone revision OLD
following an index open discectomy. Both procedures yielded
similar outcomes as there were no significant differences observed
in the pain-free interval, length of stay, or clinical improvement
measured by the visual analog scale (VAS) scores. However, the
authors noted that the length of surgery for revision surgeries was
longer than that for primary surgeries 131,

According to Patel et al., outcomes after primary discectomy
and revision surgery were comparable in a sample of 30 cases who
underwent both procedures for single-level LDH. Both primary and
revision surgeries significantly improved outcome scores for all
patients, with both having similar results **/. Numerous authors
suggest that repeat discectomies can be a suitable treatment option
for an rLDH causing radicular symptoms. However, the following
section will explore the need for instrumented fusion in patients.

Revision discectomy without fusion raises several concerns.
One concern is the possibility of underlying instability that caused
the rTLDH in the first place. Concerns are rising also that revision
discectomy may further contribute to instability. During revision
discectomy, surgeons may need to remove extra lamina and facets to
obtain a clear view of normal tissue planes and avoid accidental
durotomy and neural damage *5.

A systematic review evaluated the effectiveness of PELD for
rLDH. According to controlled studies in the review, PELD requires
less time and blood loss during surgery than OLD, as the need to
remove muscle, ligament, and lamina is significantly reduced.
Furthermore, avoiding epidural scarring in the previous OLD access
site may result in a longer surgical procedure and increased blood
loss. These observations imply that PELD is a less invasive surgical
option for treating rLDH. Shorter operative times, less blood loss,
and shorter hospital stays may benefit patients in multiple ways.
There are two potential benefits of a shorter hospital stay and a faster
return to work for patients with rLDH. While the economic impact
of these benefits has not been assessed, they could still provide
advantages. Additionally, rLDH patients tend to be older and have
more medical conditions, making shorter operation times and
reduced blood loss beneficial in reducing postoperative
complications and promoting a faster recovery 1%/,

The Oswestry Disability Index ODI improvement was found
to be 60.9% (40.7% to 75%), and the MacNab score was 75.77%
(60% to 95%). A meta-analysis concluded that both PELD and OLD
methods achieved similar functional recovery at final follow-up,
indicating that both procedures effectively treat rLDH by achieving
adequate decompression and removing recurrent herniated disc
materials. One prominent reason PELD is preferred by spine
surgeons is its lower complication rate of 4.89% (with a range of 0
to 9.76%). The risk of dural injury during repeat discectomy is
primarily influenced by the surgical approach, the techniques
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employed to manage scar tissue, and the surgeon's experience with
the procedure. Percutaneous endoscopic transforaminal discectomy
(PETD) was found to have the lowest incidence of dural injury at
0%, while percutaneous interlaminar endoscopic discectomy PEID
had a range of 0 to 4.9%. PETD involves a posterolateral approach
to reach the disc while avoiding the scarred area from previous
surgeries. This technique minimizes the risk of nerve root injury or
dural tear and reduces the chances of cerebrospinal fluid (CSF)
leakage. Moreover, even in cases of dural tears during the procedure,
the transmuscular working channel collapses after the removal of the
instrument, further reducing the risk of CSF leakage [*°I.

Instrumented Fusion

Although some surgeons recommend repeating discectomy alone,
others advocate fusion procedures with or without minimally
invasive techniques. Current guidelines suggest that repeat
discectomy is appropriate for individuals with rLDH, whereas fusion
may be considered for those with substantial deformity, instability,
or concomitant axial LBP [*7, Incorporating instrumented fusion can
potentially increase stability and counterbalance segmental
movement at the level that is affected 1. According to Dower et al.,
patients who underwent discectomy alone (79.5%) and those who
received discectomy with fusion (77.8%) demonstrated similar rates
of satisfactory outcomes 1*°!. However, patients who underwent
fusion (60.1%) showed significant improvements in back pain
scores compared to those who underwent isolated discectomy
(47.2%), underscoring the potential advantages of fusion in cases
suffering from back pain before the surgery.

Posterolateral fusion (PLF) is the primary method of
achieving fusion in cases of rLDH. In a retrospective study by Fu et
al., patients with isolated rLDH who underwent simultaneous disc
excision and PLF achieved excellent or good clinical outcomes in
83.3% of cases. In comparison, 78.3% of those undergoing revision
discectomy alone had similar outcomes. The study found no
significant differences in intraoperative blood loss, surgery duration,
or length of stay between the two groups, indicating comparable
outcomes for discectomy with or without fusion in patients without
associated pathology or instability '],

Chen et al. investigated the effectiveness of transforaminal
lumbar interbody fusion (TLIF) in managing rLDH. TLIF offers
several advantages, such as minimal dissection of the dural sac and
low risk of postoperative radiculitis, due to the dissection through
unscarred tissue “!l. In a recent study, two groups of patients were
compared: those who received revision discectomy alone (Group A)
and those who underwent revision discectomy with TLIF and
instrumentation (Group B). In Group A, complications occurred in
32.73% of cases, whereas Group B had a lower rate of 28%. Further
analysis revealed that Group A had eight cases of re-recurrence
(7.27%) and three instances of postoperative instability (2.73%). In
contrast, Group B did not experience any re-recurrence or
postoperative instability. However, the two groups had no significant
statistical difference regarding dural tear, disc space infection, and
superficial wound infection. Although there was a slightly higher
incidence of neurological deficit in Group A, it was not statistically
significant. In Group B, a single patient with persistent pain and
mobility issues required additional surgery because of disc space
infection. Group A experienced significantly higher postoperative
low back and radicular pain than Group B (P < 0.05). Conversely,
the fusion group necessitated significant blood transfusions in 44%
of cases. The two groups differed significantly regarding
intraoperative blood loss, duration of operation, postoperative
hospital stay, and total procedure cost, with Group A having
significantly lower values than Group B [#2I.

At present, no unanimous agreement was made concerning
the number of repeat herniations required before considering
instrumented fusion at the affected level. Repeating discectomy is
the most common surgical intervention for the first-time recurrence
if LBP or radiographic instability is absent. As the number of
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surgeries increases, the chances of inducing or exacerbating
segmental lumbar instability also rise due to the need for more
aggressive facetectomies and dissection to visualize the neural
foramen 18, As the frequency of recurrent herniations increases, the
willingness to include instrumented fusion declines. In a survey
conducted by Mroz et al. with 2560 Orthopedic and neurological
surgeons, most surgeons preferred to use revision microdiscectomy
alone for a first-time recurrence, regardless of region, specialty,
fellowship training, or practice type. When managing a second-time
recurrence previously treated with a microdiscectomy, there was
considerable disagreement in the preferred approach among
surgeons. According to the survey conducted, there was a 69%
probability of disagreement between surgeons *!l.

Conclusion

Recurrent lumbar disc herniation is a frequent complication after
initial discectomy. Various reported risk factors include modifiable
patient-related, surgical, and biomechanical factors. While
identifying the optimal surgical technique and candidate has been
emphasized. Although there is contradictory evidence regarding the
factors that actually elevate the risk of recurrence, repeat discectomy
seems to be a reliable and efficient surgical option for patients with
recurrent lumbar disc herniation (rLDH) who did not respond to non-
operative treatment. However, the challenge now is to determine the
appropriate surgical intervention, such as endoscopic or
conventional discectomy, with or without instrumented fusion,
based on factors such as presenting symptoms, history of previous
surgeries or re-herniations, radiographic instability, sagittal or
coronal deformity, and surgeon experience. Further comparative
trials are required to identify the most suitable surgical treatment.
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