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ABSTRACT
Background: The management of recurrent lumbar disc herniation (rLDH) lacks a consensus. Consequently, the choice between repeat 
microdiscectomy  (MD) without  fusion,  discectomy with  fusion,  or  endoscopic discectomy without  fusion  typically  hinges on  the  surgeon’s 
expertise. This study conducts a comparative analysis of postoperative outcomes among these three techniques and proposes a straightforward 
classification system for rLDH aimed at optimizing management.

Patients and Methods: We examined the patients treated for rLDH at our institution. Based on the presence of facet resection, Modic‑2 
changes, and segmental instability, they patients were categorized into three groups: Types I, II, and III rLDH managed by repeat MD without 
fusion, MD with transforaminal lumbar interbody fusion (TLIF) (MD + TLIF), and transforaminal endoscopic discectomy (TFED), respectively.

Results: A total of 127 patients were included: 52 underwent MD + TLIF, 50 underwent MD alone, and 25 underwent TFED. Recurrence rates 
were 20%, 12%, and 0% for MD alone, TFED, and MD + TLIF, respectively. A facetectomy exceeding 75% correlated with an 84.6% recurrence risk, 
while segmental instability correlated with a 100% recurrence rate. Modic‑2 changes were identified in 86.7% and 100% of patients experiencing 
recurrence following MD and TFED, respectively. TFED exhibited the 
lowest risk of durotomy (4%), the shortest operative time (70.80 ± 16.5), 
the least blood loss (33.60 ± 8.1), and the most favorable Visual Analog 
Scale score, and Oswestry Disability Index quality of life assessment at 
2 years. No statistically significant differences were observed in these 
parameters between MD alone and MD + TLIF. Based on this analysis, 
a novel classification system for recurrent disc herniation was proposed.

Conclusion: In young patients without segmental instability, prior 
facetectomy, and Modic‑2 changes, TFED was available should 
take precedence over repeat MD alone. However, for patients with 
segmental instability, MD + TLIF is recommended. The suggested 
classification system has the potential to enhance patient selection 
and overall outcomes.
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INTRODUCTION

Recurrent lumbar disc herniation (rLDH) represents a 
complex and challenging clinical entity within the realm of 
spinal pathology. Characterized by the reemergence of disc 
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material through a previously operated site,[1] rLDH poses 
significant therapeutic dilemmas due to its elusive etiology, 
unpredictable presentation, and lack of universally accepted 
management strategies.[2,3] In the absence of a standardized 
classification system, the diversity of clinical manifestations 
and surgical outcomes further complicates decision-making 
for both clinicians and patients.

Despite the advancements in surgical techniques and imaging 
modalities, the optimal approach to managing rLDH remains 
controversial. As a result, clinicians are often confronted 
with the difficult task of selecting from an array of options 
that include conservative treatment, minimally invasive 
procedures, and revision surgeries.[1,3-5] This conundrum 
underscores the pressing need for comprehensive research 
aimed at elucidating the nuances of these interventions and 
their impact on patient outcomes.

This research paper seeks to address the existing void in 
the literature by conducting a comparative analysis of three 
distinct surgical approaches: Transforaminal endoscopic 
discectomy (TFED), repeat microdiscectomy (MD) 
alone, and MD with transforaminal lumbar interbody 
fusion (TLIF). By evaluating the efficacy, safety, and 
long-term outcomes of these interventions, this study 
aims to provide valuable insights into the management 
of rLDH. The primary goal is to facilitate evidence-based 
decision-making for clinicians while affording patients a 
clearer understanding of the potential benefits and risks 
associated with each approach.

PATIENTS AND METHODS

This retrospective study involves 127 patients managed at 
our institution for rLDH between 2019 and 2022. These 
patients had initially been treated for disc herniation at 
other institutions.

Recurrent intervertebral disc herniation was defined 
according to the criteria set forth by Yao et al.[5] Specifically, 
the patient must have previously undergone a successful 
discectomy without fusion surgery. Furthermore, the 
patient should have experienced a pain-free period of 
no <1 month following the initial surgery. In addition, the 
patient’s symptoms upon recurrence should be consistent 
with the affected level, substantiated by magnetic resonance 
imaging (MRI) confirmation of disc herniation recurrence 
at the same level as the prior discectomy surgery. Patients 
presenting with recurrent pain or the presence of a disc 
herniation within 1 month of their most recent surgery were 
excluded, as such instances are regarded as surgical failures 
rather than true recurrences. Furthermore, patients with 

herniation at a level different from the site of prior surgical 
intervention were also excluded.

Patients without segmental instability on flexion/extension 
X-rays or Modic-2 changes on preoperative MRI were typically 
managed with TFED when available. In the presence of 
Modic-2 changes without segmental instability, these patients 
underwent either MD alone. MD with TLIF (MD + TLIF) was 
typical performed in patients with segmental instability and 
bony stenosis. The three procedures were compared based on 
intraoperative blood loss, duration of surgery (defined as the 
time from skin incision to the placement of the final stitch), 
dura and nerve root injury, and postoperative hospitalization.

The patients were followed up for an average of 2 years. Early 
postoperative pain was evaluated using the Visual Analog 
Scale (VAS), with assessments conducted every 4 weeks for 
3 months, allowing for a comparison of the three procedures.

Postoperative quality of life was gauged using the Oswestry 
Disability Index (ODI), administered every 6 months 
over 24 months.

Patients experiencing recurrence during the follow-up period 
were subject to analysis through computed tomography (CT) 
scans to assess the extent of facet resection during the prior 
MD. This evaluation was conducted in tandem with MRI 
confirmation of recurrence at the same level, and functional 
X-rays were utilized to examine sagittal instability.

RESULTS

There were 127 patients included in this study, divided into 
three groups based on the surgical procedures performed: 
MD alone (50 patients), MD + TLIF (52 patients), and 
TFED (25 patients). The distribution of sex is presented and 
analyzed in Table 1.

Comparison of intraoperative parameters and postoperative 
duration of hospital stay
The recorded intraoperative parameters encompassed 
intraoperative blood loss and the duration of surgery, as 
outlined in Table 2.

Table 1: Analysis of sex in each study groups

Sex Total
Female Male

MD only 27 23 50
MD + TLIF 22 30 52
TFED 12 13 25
Total 61 66 127
MD ‑ Microdiscectomy; MD + TLIF ‑ MD + transforaminal lumbar interbody fusion; 
TFED ‑ Transforaminal endoscopic discectomy
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TFED exhibited a statistically significant lower blood loss 
of 33.6 ± 8.1 mL compared to the other two procedures, 
yielding a P = 0.002. Although MD + TLIF displayed a higher 
intraoperative blood loss of 110 ± 41 mL, no statistically 
significant difference was observed when compared to repeat 
MD alone with a blood loss of 85.4 ± 27 mL, resulting in a 
P = 0.057 [Figure 1].

Regarding the duration of surgery, no statistically significant 
difference was discerned between MD alone (104.60 ± 29.8 min) 
and MD + TLIF (103.85 ± 32.7 min), yielding a P = 0.45. 
Conversely, the duration of TFED was significantly lower when 
contrasted with MD alone and MD + TLIF, with values of 70.80* 
±16.5 min and a P = 0.00 [Figure 2].

Complications
There was no deterioration in the postoperative neurological 
status observed within the three study groups. The 
primary complication documented in this study was 
durotomy [Table 3]. Durotomy occurred in 4% (n = 1), 
5.8% (n = 3), and 10% (n = 5) of patients who underwent 
TFED, MD + TLIF, and MD alone, respectively.

Postoperative pain and quality of life
Immediate and early postoperative pain was assessed using 
the VAS. Discharge VAS scores were recorded as 4, 8, and 
8 for TFED, MD, and MD + TLIF, respectively. Subsequent 
improvement was observed across all three groups, with no 
significant difference at the 3-month mark [Figure 3]. Quality 
of life was evaluated using the ODI at discharge, 6 months, 
12 months, and 24 months [Figure 4].

Recurrence
Throughout the follow-up period, recurrence was identified in 
12% (n = 3) of patients who underwent TFED and 20% (n = 10) 

Table 2: Analysis of the intraoperative parameters and 
postoperative duration of hospitalization

Type of 
operation

Blood loss Duration of 
operation

Hospitalization 
duration

MD only 85.40±27 104.60±29.8 4.06±1.5
MD + TLIF 110.77±41 103.85±32.7 3.12±1.1
TFED 33.60±8.1 70.80±16.5 2.24±0.8
MD ‑ Microdiscectomy; MD+TLIF ‑ MD + transforaminal lumbar interbody fusion; 
TFED ‑ Transforaminal endoscopic discectomy

Figure  4: Mean Oswestry Disability  Index  in  each  study  group  at  the 
time of discharge, 6 months, 12 months and 24 months postoperatively. 
TLIF: Transforaminal lumbar interbody fusion

Figure  2:  Distribution  of  duration  of  surgery  in  each  study  group. 
TLIF: Transforaminal lumbar interbody fusion

Figure 3: Mean pain Visual Analog Scale at the time of discharge, 4 weeks, 
8 weeks  and  12 weeks  postoperatively.  TLIF:  Transforaminal  lumbar 
interbody fusion

Figure 1: Distribution of  intraoperative blood  loss  in each  study group. 
TLIF: Transforaminal lumbar interbody fusion
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of those who underwent MD alone. Conversely, no instances 
of recurrence were reported in the MD + TLIF group [Table 3].

Analysis of facetectomy, Modic‑2 changes, segmental 
instability, and recurrence
Postoperative CT scans were conducted on all patients 
with recurrence and 13 patients without recurrence during 
follow-up. Patients subjected to >75% facetectomy exhibited 
an 88.9% recurrence risk [Table 4].

Within the TFED group, Modic-2 changes were detected in 
100% of recurrence cases. Among patients with recurrence 
after MD alone, 86.7% displayed Modic-2 changes. Recurrence 
without Modic changes was observed in 13.3% and 0% for MD 
alone and TFED, respectively [Figure 5].

Recurrence was correlated with segmental translation >3 mm 
and angulation >8° in 100% (n = 3) and 100% (n = 10) of 
patients who underwent TFED and MD, respectively. 
However, sagittal segmental instability was associated with 
recurrence in only 4% and 8% of patients after TFED and MD, 
respectively [Figures 6 and 7].

DISCUSSION

The management of recurrent disc herniation remains a 
challenge in spinal surgery, with no universally accepted 
treatment algorithm or classification to guide patient 
selection. Repeat spine surgery is generally associated with 
various risk factors, including failed spine syndrome, the 
risk of spinal nerve and dural injury, as well as exposure 
to anesthetic agents.[6-9] This underscores the necessity for 
a treatment algorithm and classification for rLDH, aiming 

to standardize and optimize the selection of surgical 
intervention and enhance the patient outcomes.

Consistent with literature findings, MD + TLIF is linked to 
higher intraoperative blood loss and surgical duration in 
comparison to repeat MD alone and TFED.[5,10-12] However, the 
disparity between MD + TLIF and repeat MD alone did not 
attain statistical significance. Notably, TFED, being the least 
invasive of the three approaches, demonstrated significantly 
reduced blood loss and surgical duration.

Table 3: Analysis of durotomy and recurrence in the three 
study groups

Durotomy Recurrence
Absent Present Absent Present

MD only (n=50) 90% (n=45) 10% (n=5) 80% (n=40) 20% (n=10)
MD + TLIF 
(n=52)

94.6% 
(n=49)

5.8% 
(n=3)

100% 
(n=52)

0

TFED (n=25) 96% (n=24) 4% (n=1) 88% (n=22) 12% (n=3)
Total 118 9 114 13
MD ‑ Microdiscectomy; MD+TLIF ‑ MD+transforaminal lumbar interbody fusion; 
TFED ‑ Transforaminal endoscopic discectomy

Table 4: Analyzing the degree of facetectomy and associated 
risk of recurrence

Recurrence Degree of facetectomy
<50% 51%–75% 75%–100%

Yes 10% (n=1) 33.3% (n=1) 84.6% (n=11)
No 90% (n=9) 66.7% (n=2) 15.4% (n=2)
total(n) 10 3 13

Figure 5: Comparing the risk of recurrence in patients with and without 
Modic-2 changes

Figure 6: Association between recurrence and segmental translation. No 
recurrence was report with <3 mm translation

Figure  7: Association between  recurrence  and  segmental  angulation. 
Recurrence was reported with >8° angulation
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The presence of adhesions escalates the likelihood of 
complications across surgical interventions. Specifically, the 
hazards of durotomy and spinal nerve injury come to the 
forefront. Even when operating with the aid of a microscope, 
distinguishing and separating scar tissue from the dura 
and nerve root remains challenging, thereby heightening 
the potential for iatrogenic injury.[2,13-15] In cases of repeat 
MD alone, direct traversal through scar tissue elevates the 
risk of durotomy, aligning with existing literature.[16,17] In 
contrast, MD + TLIF and TFED, characterized by lateral 
approaches that circumvent scar tissue, exhibit a reduced 
risk of durotomy, at 5.8% and 4% respectively. It’s notable that 
our study did not observe any postoperative deterioration 
in neurological deficits.

Early postoperative pain control is superior following TFED 
in comparison to MD alone and MD + TLIF. However, there 
is no discernible difference in VAS scores at the 3-month 
postoperative mark. This outcome stems from the fact that 
MD alone and MD + TLIF, due to their heightened invasiveness 
and requisite bone resection, exhibit an augmented 
propensity for early postoperative pain manifestation.[18-20] 
Throughout the duration of the follow-up, TFED consistently 
manifests as a conduit for good quality of life. It is noteworthy 
that repeat MD alone was associated with more favorable ODI 
scores than MD + TLIF during the initial year of follow-up, 

although this distinction attenuates by the 2-year mark. 
This trend mirrors observations documented in existing 
literature.[5,21,22] The interplay of degeneration progression, 
herniation recurrence, and resultant instability in individuals 
subjected to repeat MD alone contributes to the diminution 
in quality of life over the long term.[23-25]

In select cases of repeat MD for rLDH, partial or total 
facetectomy is often pursued as a strategy to circumvent 
extensive adhesions.[26] While the predication of adhesion 
severity and the necessity for facetectomy elude precise 
preoperative anticipation, the act of facetectomy itself 
has been linked with the induction of instability.[27] Hafez 
et al. reported a staggering 77.7% incidence of instability 
progression following facetectomy, although without 
stratification based on the extent of facet resection.[28] 
Abumi et al. underscored that partial facetectomy ranging 
from one-third to half may precipitate notable lumbar spine 
instability.[26] In contrast, our study embarked on an evaluation 
of the risk of disc herniation recurrence subsequent to 
facetectomy, serving as a surrogate for instability assessment. 
Our findings unveiled that the hazard of recurrence escalates 
proportionally with 75%–100% facetectomy. In this subset, the 
incidence of recurrence stood at 84.6%. This starkly elucidates 
that patients presenting with recurrence alongside at least 
75% facet resection necessitate contemplation of fusion 

Table 5: Musa’s Classification of recurrent lumbar disc herniation (rLDH)

Description Treatment
Type I rLDH without high‑risk radiological signs of instability*. Transforaminal endoscopic discectomy 

Type II rLDH with Modic‑2 changes (orange arrows).
IIa < 40 or >60 years old Transforaminal endoscopic discectomy 

or repeat microdiscectomy

IIb 40‑60 years old Consider Microdiscectomy with TLIF
Type III rLDH with:

1. Facetectomy >75% or;
2. Bony spinal canal stenosis or deformity (A).
3. Segmental instability, i.e., translation 

>4 mm or angulation >9 degrees (B) on 
flexion‑extension radiographs.

Microdiscectomy with TLIF

*High risk radiological features: Modic‑2 changes, facetectomy >75%, segmental instability
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surgery, as this signifies a state of significant segmental 
instability.

The phenomenon of Modic-2 changes has been intrinsically 
associated with segmental instability and the proclivity for 
primary disc herniation.[29-31] However, few studies have 
analyzed their significance in recurrent herniation and 
possible role in management tactic selection. The presence 
of Modic-2 changes is strongly associated with recurrence 
of lumbar disc herniation, 88.9%. This is especially so in 
patients undergoing TFED[32] where all the patients with 
recurrence had Modic-2 changes in our study. However, 
some patients had Modic changes without recurrence. 
Whether the presence of Modic-2 changes alone requires 
fusion remains controversial but what is clear is that there 
is an increased risk of recurrence in these patients.[4,29,32] Our 
analysis underscored instability in 88% of patients featuring 
Modic changes and undergoing treatment for rLDH. Guided 
by these observations, our recommendation advocates for 
a strong consideration of fusion surgery in cases involving 
rLDH alongside Modic-2 changes.

Segmental instability, whether it serves as a causal factor or an 
outcome within the ambit of degenerative disc disease, remains 
a topic marked by contentious discourse. A number of authors 
including Atul Goel have expounded on the premise that spinal 
instability constitutes the principal pathological mechanism 
culminating in disc bulges.[33-39] Consequently, they advocate 
for fusion as the sole therapeutic recourse.[24,33-39] Within our 
study, dynamic flexion-extension radiographs were executed 
on patients who exhibited recurrence, with robust correlation 
outcomes being discerned. Notably, sagittal instability in the 
form of translation and angulation was universally present 
among patients experiencing recurrence. While primary disc 
herniation lies beyond the purview of our study, it is conceivable 
to infer that segmental instability assumes a pivotal role in the 
trajectory and genesis of rLDH. For this subset of patients, we 
advocate for fusion as the therapeutic intervention of choice.[40-46]

Grounded upon the findings and discourse elucidated above, 
we posit the ensuing classification for rLDH, poised to foster 
enhanced precision in both patient selection and surgical 
technique adoption [Table 5].

The study presented certain limitations that warrant 
acknowledgment. First, the retrospective nature of the research 
design may entail inherent biases and uncontrolled confounding 
variables, potentially affecting the accuracy of the findings. 
Second, the relatively limited sample size might limit the 
generalizability of the results to broader populations. Third, 
the absence of a standardized follow-up protocol and variations 

in follow-up intervals could influence the consistency of the 
collected data. Fourth, the study’s focus on a single institution 
introduces the potential for selection bias and restricts the 
diversity of patient demographics and surgical practices. Fifth, 
the lack of a comparative control group receiving conservative 
management restricts the scope of contrasting outcomes and 
treatment options. Finally, the absence of long-term outcomes 
data beyond the 2-year mark may not fully capture the dynamic 
trajectory of rLDH and its associated complications.

CONCLUSION

In young patients without segmental instability, prior 
facetectomy, and Modic-2 changes, TFED were available 
should take precedence over repeat MD alone. However, 
for patients with segmental instability, MD + TLIF is 
recommended. The suggested classification system has 
the potential to enhance patient selection and overall 
outcomes.
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