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Recurrent Lumbar Disc Herniation: A Narrative Review
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Abstract

This narrative review aimed to identify various risk factors of recurrent lumbar disc herniation (rLDH) post-discectomy and its
management. The rLDH has remained a challenging problem for spine surgeons. The incidence of (LDH is reported widely from
1% to 21%. Many possible patient-related, disc-related, and surgery-related risk factors may predispose the patient to rLDH.
Moreover, the clinical and radiological diagnosis of rLDH can be challenging. Once the diagnosis is confirmed, and alternative
diagnoses for leg pain have been ruled out, a course of initial non-operative treatment can be attempted. Compared to primary
LDH, non-operative treatment is less likely to succeed in rLDH, possibly due to the associated epidural fibrosis and scarring.
Various surgical options can be considered, including revision discectomy and fusion. Revision discectomy is usually the primary

choice of surgery for the first recurrence. A fusion procedure can be chosen for those who have repeated reherniations or significant

associated back pain. Precise patient selection is amust to achieve excellent surgical outcomes.
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Introduction

Lumbar disc herniation (LDH) is one of the most common
spine disorders in the young population [1]. Patients who fail
to respond adequately to conservative treatment are usually
treated with a discectomy. Post-discectomy complications are
rare, and one of them is a recurrent Lumbar disc herniation
(rLDH) [2]. The incidence of rLDH is reported widely from
1% to 21%. This wide variation is primarily secondary to the
vague definition of what constitutes as a rLDH. However, the
most commonly accepted rate is around 5% [3, 4]. Apart from
rLDH, post-operative disc herniation symptoms can be caused
by epidural fibrosis, hematoma, infection, iatrogenic
instability, nerve root injury, or arachnoiditis. This narrative
review aims to give a general overview of rLDH and discuss
various associated risk factors and treatment for rLDH.

Definitionof rLDH

The diagnosis of rLDH is clinical and should be supported by
imaging evidence. Furthermore, the herniated disc material
should be at the same level, ipsilateral, or contralateral, in a
patient who reports a pain-free interval of at least 6 months
since the primary surgery. The clinical syndrome of radicular
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pain should be concordant with rLDH, as identified on the
magnetic resonance imaging (MRI) [S]. The 6-month time
interval should not be considered a strict limit as tLDH could
occur within this period. Some authors also put an upper limit
to the diagnosis of '(LDH as 18 months, suggesting that leg pain
beyond this time is more likely due to a de novo herniation [6].

Risk Factors

The pathogenesis of rLDH is unclear [3, 4, S]. Many risk
factors are thought to contribute to rLDH. There is a lack of
consensus regarding the relative importance of these risk
factors, and many are unsubstantiated. However, the factors
contributing to rLDH seem to be multifactorial.

Patient-related factors

Ageandgender

There is a controversy in the literature regarding the effect of
age and gender on rLDH. Keskimaki et al. reported a
significantly higher risk for young patients aged <50 years
compared with the older group [6]. In contrast, Jansson et al.
reported a lower risk of reoperation than those young (<40
years) [9]. Shimia et al. [8] and Kim et al. [10] reported that a
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higher incidence of rLDH exists in males. Overall, the
individual contribution of these unmodifiable risk factors does
notseem to be significant.

Bodymassindex (BMI)

A high BMI is a risk factor for tLDH. Meredith et al. reported
that patients with BMI > 30 were 12 times more likely to have
an rLDH and require surgery compared to patients with a low
BMI[11].

Smoking

Detrimental effect of smoking on the health of the
intervertebral disc is well reported in the literature [12].
Smoking has a negative effect on the healing of annulus, leading
to a higher risk of rLDH [13]. Miwa et al. reported that the
incidence of rLDH is 18.5% in smokers compared to non-
smokers [14].

Diabetes

The intervertebral disc of diabetic patients has low sulfate
integration into the glycosaminoglycan molecules and low
proteoglycans. Both the sulfation and proteoglycans are known
to strengthen the disc. A reduction of these molecules may
predispose to rLDH [15]. Mobbs et al. reported higher rates of
rLDH and reoperation in people with diabetes compared to
non-diabetics (28%vs. 3.5%) [16].

Occupation

Shimia et al. found in their study that there was a statistically
significant relationship between the cumulative exposure to
weight lifting or carrying heavyweight [8] and also with
extreme forward bending,and LDH [17].

Morphology ofthe primary disc herniation

Level ofherniation

The most common affected levels for primary and rLDH were
L4/5andL5/S1. Theliterature does not suggest a specificlevel
asapredictor forrLDH [8,18].

Type

The type of the previous disc herniation affects the risk of
rLDH. Patients with disc protrusion do not have a discrete
defect in the annulus, but rather a thinned out and stretched
annulus. On the contrary, the disc extrusion defect is limited
and can probably heal more effectively. Morgan-Hough et al.
[19] suggested that disc protrusion is more significant as a
predictor forrLDH compared to disc extrusion.

Size of annular defect

Annular defectactsas a path foraloose fragment to come out of
the disc. There is a high chance of rLDH in significant annular
defects [6].

Otherradiological features

Intervertebral discheight

Larger disc height before discectomy could lead to ahigher disc
height decrease after nucleus removal and increased segmental
mobility, influencing rLDH [1, 20]. Yaman et al. reported a
significant correlation between disc height and the prevalence
ofrLDH[18].

Lumbarlordosis

Post-discectomy decreased lumbar lordosis was associated
with the rLDH. Suboptimal lumbar lordosis disturbs normal
biomechanics of the spine, sagittal spinal alignment, and body
weight distribution, and this may increase disc degeneration
and theriskofrLDH [20,21].

Segmental instability

Post-discectomy instability may increase rLDH. Patients with
an intervertebral motion of >10 had a higher recurrence rate
(26.5%) compared with those with <10 (4.1%) [1].

Lower Pfirrmann degeneration grades

Incidence of rLDH was lower in discs with Pfirrmann
degeneration Grades I, II, and VI than in discs with GradesIII,
IV,and V[10,20,22].

Modicendplate changes

Endplate changes may also contribute to decreased collagen
fiber attachment to the annulus and is theorized to explain the
increased risk of ’LDH [ 10,20].

Surgical technique

Fragmentectomy versus aggressive discectomy

The fragmentectomy is the removal of an extruded disc with
the preservation of normal disc material and requires little or
no annular incision for fragment removal. Conventional
aggressive discectomy is a removal of an extruded disc with
normal disc material. Fragmentectomy or controlled
discectomy has more chances of rLDH. Carragee et al. [S]
showed that the aggressive removal of remaining disc material
might decrease the risk of reherniation, but the overall
outcome was less satisfactory due to higher back pain.

Annularincision

McGirtetal. [3] and Kim etal. [10] proved that the outer layer
of the annulus has a minor capillary network with the potential
to heal annular defects instead of the completely avascular
inner annulus. Hence, a “slit-like incision” versus a “rectangular
box annulotomy,” has a higher likelihood for annular
membrane healing and maintenance of some annular integrity

[23].
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Salinelavage

Saline lavage through annular opening may deliver loose disc
fragments for removal out of the disc. Ellenbogen et al.
demonstrated that disc space lavage with normal saline was
associated withalowrLDH rate [24].

Post-operative activity orreturn

There is a fear that early return to work may predispose to an
rLDH. However, there is no evidence of his effect. Instead,
studies have shown that post-discectomy early return to regular
activity is beneficial rather than harmful [25,26]. Post-
operative restriction of activity should be advised only until the
wound has healed.

Evaluation of rLDH

Clinical presentation

The patient typically presents with leg pain in the same
distribution as experienced during the index herniation. As
discussed above, patients with rLDH have a symptom-free
period after the primary lumbar discectomy. The longer this
symptom-free period, the more likely the pain is due to new
disc herniation. The clinical picture is not always clear and easy
to diagnose. Post-discectomy back pain with referred pain into
the leg needs to be differentiated from true radicular pain. The
differential diagnoses in a post-discectomy patient who returns
with recurrence of symptoms include scar tissue, epidural
fibrosis, arachnoiditis, and infection.

Patients with rTLDH may not experience the same leg pain as
previously experienced as the new recurrence herniation may
differ in size, location, and migration. Besides, the surrounding
scarring may reduce the nerve root’s mobility and alter the
sensation of pain. For similar reasons, the patients may not
always have classical root tension signs. Recurrent disc
herniations have not been shown to have a higher rate of
neurological deficits than primary disc herniations (Fig. 1).

A 3 B - ' ] . D

Figure 1: A 55 years old with right leg pain presented 9 months
after L3-4 laminectomy. L4-S recurrent disc herniation on the
right side (white arrow) is noted on these T1-WI fat-suppressed
post-contrast images. In these images, contrast enhancement of
the scar is easily distinguished from epidural fat which is
suppressed. Note the peripheral enhancing rim around the disc
materialin Figure A. The disc materialitselfis hypointense.

Radiographs

X-rays are the only radiographic investigation that can be done
under physiological loading to assess instability. They can be
useful to reveal occult instability secondary to iatrogenic
spondylosis oraccelerated disc degeneration.

Computed tomography (CT) scan

CT scans with intravenous contrast are less accurate than MRI
in differentiating rLDH from fibrosis. It is also not sensitive
enough to detect other pathologies such as root inflammation,
arachnoiditis, or infection that can also cause leg pain. CT scan
can be useful in chronic herniation with superimposed spinal
stenosis to evaluate bony compression.

MRI

The gadolinium-enhanced MRI is the investigation of choice
for rLDH. Interpreting postoperative MRI scans can be
challenging, especially in the acute post-operative period. The
sequence best suited to differentiate rLDH from peridural
fibrosisis a fat-suppressed T1-WI (pre- and post-Gadolinium).
Other sequences recommended in the protocol are sagittal and
axial T1-WIand T2-WIimages.

Natural evolution of MRI changes post-lumbar discectomy
One must be aware of the natural course of evolution of post-
operative MRI features following lumbar discectomy to
distinguish rLDH from post-operative changes. Early (<2
months) MRI features post-discectomy should be interpreted
with caution, as they can mimic pre-operative disc herniation
image, especially if the MRI is without contrast. The surgical
disruption of the annulus and the collection of hematoma,
edema, granulation, and possibly Gelfoam pieces mimic the
appearance of a space-occupying lesion like a disc herniation.
Contrast-enhanced images show a robust homogenous
enhancement of this mass, indicating that the “mass” is nothing
but inflammatory tissue. However, some studies have detected
rLDH in 24% of asymptomatic patients within 6 weeks of
surgery [27]. The same group of investigators has
demonstrated that asymptomatic patients following
discectomy almost always show a mass effect with a
deformation that is usually never more than 25% of the thecal
sac area [28]. In the acute period, the disc shows a high signal
intensity band extended to the site of the annulotomy. The
endplates may show enhancement for 6-18 months in 20% of
patients after surgery [29]. Usually, MRI starts showing a
healing response 6 months after discectomy. The signal in the
disc becomes low-intensity. The acute inflaimmatory mass
effect shrinks but may persist as a scar that occupies space.
However, scarring tends to pull the dura toward it compared to
an rLDH that tends to push the dural sac away. Scar shows a
weaker enhancement to contrast compared to the acute
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inflammatory mass [31]. Asymptomatic patients detected to
have rLDH in the post-operative scans may regress
spontaneously by phagocytosis induced by the surrounding
inflammatory tissue. Nerve root enhancement, commonly
detected in the acute postoperative period, resolves by 6
months.

rLDH versus epidural fibrosis

The distinction between rLDH and epidural fibrosis is crucial
as the revision surgery for scar is rarely successful. In fact, more
surgery begets more scars. The difficulty in differentiating the
two is exemplified by the discordant intraoperative findings in
18-33% of surgically proven cases [7]. On unenhanced images,
scar and rLDH may appear similar as both can have a mass
effect displacing the thecal sac. The difference becomes
apparent in contrast-enhanced images (Fig. 1). An rLDH does
not enhance as the disc material has no blood supply. The
periphery of the rLDH may show rim enhancement, which
represents either scarring or inflammation surrounding the
disc material. However, delayed scans can enhance the disc as
the contrast diffuses inside, which can be mistaken for a scar.
Delayed contrast enhancement of extruded disc is more
commonly seen in chronic rLDH as the surrounding
inflammation progressively creeps inside the disc. Hence, it is
imperative to scan the patient within 5 min of contrast
injection. In contrast, scars show moderate uniform
enhancement as they have vascular supply. The difference
between rLDH and epidural fibrosis is enumerated in Table

(Table1).

disc herniation

Table 1: Differentiating features on MRI Epidural scar versus recurren

MRI features Fibrosis Recurrent disc herniation
T1-WI [sointense Hypointense
T2-WI [sointense Hypointense
[mmediate . .
Disc material shows no enhancement,
T1-WI+Gad  homogeneous .
But may enhance peripherally
enhancement
Diffuse enhancement if post-contrast
imaging is delayed (>10 min)
Margins [rregular Smooth
Dura looks retracted Dura looks displaced
May be present but
Mass effect y 'p. Present
minimal
Ventral or lateral to the dura but also
: Lateral recess, :
Location . . can have a migrated or sequestered
posterior to anterior
fragment
MRI: Magnetic resonance imaging

Diagnosticinjection

Patients with atypical pain and controversial MRI findings may
be subjected to diagnostic nerve root blocks. However, the
success of the nerve block frequently depends on the expertise
of the clinician. Therefore, it is imperative that the
documentation of the needle position and the radiographic
contrast spread before the steroid injection is available for
interpreting the post-injection symptoms. If the needle
placement is anatomically accurate with a good spread of the
contrast and the patient informs of more than 80% pain relief
after the procedure for about 4-6 h, then it can be reasonably
concluded that the pain’s origin is the level that is injected. This
may help the surgeon choose a surgical plan.

Management ofrLDH

Conservative treatment

As with primary LDH, conservative treatment is the mainstay
in the early stages of radicular pain due to r(LDH. NSAIDS, oral
steroid taper, or neuropathic medications can be used for pain
relief. Similarly, physical therapy can be attempted. However,
neither the medications nor physical therapy has been shown
to alter the natural history of radicular pain due to disc
herniation. Therapeutic nerve root blocks also can be offered
to the patient, but compared to steroid injections for primary
discherniations; theyare lesslikely to be effective.

A meta-analysis found that the incidence of reherniation
(5.5%) was similar to the incidence of reoperation for the
rLDH (5.2%), suggesting that the majority of the symptomatic
rLDH lead to surgery [8, 31]. Thus, it can be interpreted that
the natural history of -tLDH is not as favorable as primary LDH.
The scar may surround the nerve roots and cause symptoms
through neural tension, decreased axoplasmic transport,
restriction of blood flow, or venous return. This scar is
hypothesized to be the reason for suboptimal outcomes of
conservative therapyin rLDH.

Despite this, conservative treatment is always offered to
patients who present with symptomatic rTLDH without
significant neurological deficits. However, the conservative
treatment duration need not be quite as prolonged, especially if
the patient complains of increasing pain despite medications
and nerve blocks. The traditional recommendation of 6 weeks
of conservative therapy may not be strictly followed in rLDH,
knowing that the natural history is not as favorable as primary
herniation.

Surgical treatment

The decision to operate an rLDH should not be made in haste.
Patients with unusual and imprecise symptoms should be
approached with caution. MRI tends to over-diagnose rLDH,
and correlating the imaging findings with the clinical picture is
not always straightforward. The ability to predict a good
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response to reoperation depends on choosing the right patient
for the procedure, rather than the surgical technique. A patient
with classical radicular pain pattern with root tensions signs
and a reasonable symptom-free period after index procedure
can be offered a reoperation if the MRI shows concordant
compressive disc herniation. The choice of surgery is a repeat
lumbar discectomy or instrumented fusion [20, 32]. In the
literature, the majority reoperations for rLDH are reported as
revision discectomies, and only 5% are fusions [19]. The
second recurrence, however, is more likely to be treated with
fusion.

Revision discectomy

The options available are conventional microdiscectomy or
minimally invasive tubular discectomy, and they seem to have
similar outcomes. However, epidural scarring due to the

Al B

Figure 2: A 51-year-old man with the left leg pain due to a
recurrent disc herniation after 2 years of primary discectomy
as diagnosed on these sagittal and axial T2-WIimages. On the
left parasagittal T2-WI magnetic resonance imaging (B) the
disc herniation appears to have migrated inferiorly (white
arrow). Fibrosis and scarring generally will not be noted with

this pattern of migration.

previous surgery can make minimally invasive surgery
challenging, with a steep learning curve being required to
achieve comparable results. Alternatively, percutaneous
endoscopic discectomy has been reported to have some
advantages over interlaminar approaches such as fewer
complications, blood loss, and shorter hospital stay [33].
However, there are some reports of a higher re-recurrence rate
of up to 7% following PELD [34]. Nevertheless, the outcomes
of revision discectomy have been found to be inferior to
primary discectomy in many studies [35]. Others have
reported similar outcomes [21,32,36].

Fusion

Fusion is usually considered for a second or a third recurrence.
It may also be considered in patients with significant low back
pain, especially if they have radiographicinstability. The choice
offusion also depends on the extent of bone removal during the
primary discectomy. If the index surgery was a wide
laminectomy, then during a revision, it is likely that further
bone removal will compromise the stability of the motion
segment. The surgeon may choose to perform fusion in this
situation. If the decompression of the nerve root involves
sacrificing the motion segment’s stability, then it is prudent to
fuse. Several options for fusion are available (PLF-

"=

Continued — The radiographs of the patient

Figure 3:
showed calcification at the previously operated L4-S level
(black arrow). This prompted a computed tomography scan
which showed a centrally calcified disc (white arrow). The
disc fragment was found to have extruded from an annular tear

on theinferior edge of this disc calcification.

Figure 4: Continued — Patient failed conservative treatment
including epidural injections and subsequently underwent
an L4-S TLIF in view of the calcification of the disc. A
facetectomy was necessary to achieve removal of the
centrally calcified disc avoiding excessive retraction of the
nerve root. Hence, TLIF was performed even though this
was the patient's first recurrence. The patient was relieved of
the leg pain after the surgery. These are 2-year follow-up
radiographs showing fusion.
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Pasterolateral Fusion, PLIF- Posterior Lumbar Interbody
Fusion, TLIF- Transforaminal Lumbar Interbody Fusion,
ALIF- Anterior Lumber Interbody Fusion, XLIF- lateral
Lumber Interbody Fusion etc.), and none have proven to be
superior to the other.

Choosing a fusion procedure for the first recurrence is
controversial. While a fusion procedure carries a lesser risk for
reherniation and post-operative back pain, the decision needs
to be weighed carefully against complications that can arise
secondary to instrumented fusion [37]. Mroz et al. conducted
asurvey and concluded that experienced surgeons with higher

patient load preferred revision microdiscectomy to treat
rLDH, while young surgeons preferred interbody fusion [38].
A surgeon may choose from a myriad of procedures, which
depends on their training and experience. From the available
evidence, it can be surmised that different surgical procedures
to treat recurrent disc herniation yield similar functional and
pain improvement. Studies with different modalities of
treatment for rLDH and their outcome are enumerated in
Table2 (Table2).

Table 2: Studies with different modalities of treatment for rLDH and their outcome

Author Year Study design Sal‘nple Mean Surgery done for rLDH Outcome
size follow-up

Smith et al. [19 2010  Retrospective 16 14.7 month M1cr.oendoscoplc excellent in more than 50%

discectomy
Transforaminal full
. . d ic di t 9); .
Shin [4] 2011  Retrospective 41 16 month .en oscop ic discectomy ( .) excellent in 80%
interlaminar full endoscopic
discectomy (32)
Ahsanet al . [32] 2012 Prospective 416 1-4 year Open Discectomy Satisfactory
Kimet al. [34] 2012 Prospective 10 14.4 month PELD Good to excellent in 60%
Junget al . [48] 2012  Retrospective 54 1-5 year Open discectomy Excellent in 50%
Sonmezet al . [43] 2013 Prospective 20 24 month e G en iRl Both had same outcome
MIS-TLIF
El Shazlyet al .[44] 2013 s 45 37 month Discectomy versus TLIF TLIF and PLIF had comparable

versus PLIF result

Houer al . [21] 2015 Prospective 25 3 year Endoscopic discectomy Good to excellent in 96%

Mean recovery rate of Japanesd
Liet al . [37] 2015 Prospective 73 4.1 year TLIF Orthopedic Association
score=89%
Albayraket al . [36] 2016 Prospective 70 ! n;g:;ilﬂ Microdiscectomy Good in 100%

FELD is associated with a

il Grdteseasie Tl favorable impact with significant

Kapetanakis et al. [46] 2019 Prospective 45 12 month . improvement rates for physical
discectomy . . .
function, bodily pain, and role-
emotional parameters
Zhang and Chen [49] 2019 45 45 24-60 MIS TL;F versus TLIF MIS-TLIF has more satisfactory
month paraspinal approach outcomes
+
Qiaoet al . [45] 2020 Retrospective 47 13.3%3.5 TLIF versus LLIF R CRE IS Com el
month result
The outcomes were similar to
. Fully endoscopic lumbar those achieved after FELD for
ChoJ [47 2020 Retr t 244 242 th
Cho ) [47] SHEEERE fmon discectomy primary LDH. But had higher
complication rates for rLDH
. Both have satisfactory results.
Ahmedet al . [50] 2020 Prospective 30 24 UPSF VS BPSF TLIF

BPSF had more ASD

rLDH: Recurrent lumbar disc herniation, LDH: Lumbar disc herniation, TLIF: Transforaminal lumbar interbody fusion, PLIF: Posterior
lumbar interbody fusion, UPSF: unilateral pedicle screw fixation, BPSF: bilateral pedicle screw fixation, FELD: Fully endoscopic lumbar
discectomy, PELD: Percutaneous endoscopic lumbar discectomy
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Illustrative case

A Sl-year-old male was treated with an L4-5 TLIF for a
recurrent disc herniation 2 years after discectomy. The clinical
presentation, imaging findings, and treatment are described in
Figs.2-4.

Prevention

Annularrepair

Researchers are attempting to develop techniques and devices
to repair the annular defect to restrict the disc material from re-
herniating. Recently, innovative technologies such as annular
closure devices and annular repair techniques have been
investigated for reducing the incidence of reherniation
following primary discectomy.

The suture-based device

A suture wire is used to close the annular defect, which is
relatively less invasive. The biomechanical strength is doubtful
in large annular defects and patients with poor annular quality
[39,40].

a. Xclose technique: Bailey et al. demonstrated a 45% risk
reduction of reoperation due to re-herniation [41]

b. Fiber wire sutures and PushLock implants technique
c.Jetting suture technique.

Annular closure device

a. Barricaid: Implanted in the disc space post-discectomy and it
is anchored into one of the adjacent vertebral bodies. Parker et
al. demonstrated a zero re-herniation rate, no complications,
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