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ABSTRACT

AIM: To determine the feasibility and efficacy of full endoscopic interlaminar discectomy (FEID) for recurrent disc herniation.   
MATERIAL and METHODS: This retrospective single-center study included 60 patients. Among them, 36 who previously had 
microdiscectomy underwent revisional FEID (MD group), and 24 who previously had FEID underwent revisional FEID (FEID group). 
In addition to general parameters, the following measurement tools were used: visual analog scale (VAS) and Oswestry disability 
index (ODI) questionnaire.
RESULTS: No statistically significant difference was observed in length of hospitalization, time to return to work, complications, 
and recurrences between the two groups. Both the FEID and MD groups had a significant decrease in postoperative VAS and ODI 
scores. The mean operation time was shorter in the FEID group than in the MD group, and the result was significantly different (p < 
0.05). During the 36-month follow-up, no significant differences were observed in postoperative VAS and ODI scores between the 
two groups. Moreover, none of the patients developed complications correlated to surgery. However, three patients with a previous 
history of microdiscectomy or endoscopic discectomy had recurrence despite revisional endoscopic surgery.
CONCLUSION: Percutaneous revisional full endoscopic lumbar disc surgery is a safe and effective procedure that does not cause 
additional structural damage. Full endoscopic technique can be used safely for recurrent disc herniations regardless if a patient 
underwent microscopic or endoscopic surgery.
KEYWORDS: Endoscopic discectomy, Interlaminar discectomy, Recurrent lumbar disc herniation, Lumbar microdiscectomy, 
Minimally invasive spine surgery
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to an increased risk of injury to the dura or adjacent neural 
structures (15). Minimally invasive techniques can reduce 
tissue damage and its correlated complications (11,13). 
Nowadays, with the help of endoscopic technology, new 
endoscopic techniques are presented in the literature, which 
have similar clinical outcomes and less complication rates 
compared to conventional open and microscopic surgery 
(11,13,26). 

█    INTRODUCTION

The rate of recurrence after microdiscectomy ranges 
from 5% to over 20% (4,5). The success rate of 
revisional lumbar disc herniation surgery may be lower 

than that of the initial operation, which is primarily attributed 
to postoperative epidural scarring, progradient degeneration 
with stenosis, arachnoiditis, segmental instability, or 
additional tissue damage (6,15). Epidural scarring may lead 
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█    MATERIAL and METHODS 

After the study was approved by the institutional review 
board (Liv Hospital; Approval No: 15; 16.01.2019), 60 patients 
with clinically symptomatic recurrent disc herniation were 
retrospectively included. A total of 36 patients who previously 
had microdiscectomy as the initial surgery underwent 
revisional full endoscopic interlaminar discectomy (FEID; MD 
group), and 24 patients who previously had FEID as the initial 
surgery underwent revisional FEID (FEID group) between 2012 
and 2015. The indication for surgery was defined according 
to present-day standards based on radicular pain symptoms, 
existing neurologic deficits, and current lumbar magnetic 
resonance imaging findings (2,17). The pre- and postoperative 
visual analog scale (VAS)and Oswestry disability index (ODI) 
scores were used for pain assessment (12). Final follow-
up examinations were conducted 36 months after surgery. 
All patients answered the appropriate questionnaire via 
telephone after 3, 6, and 12 months. The final examinations 
were performed at the clinic during the 36-month follow-up 
visit. 

Operative Technique

All operations were performed under general anesthesia. The 
full endoscopic interlaminar operation was conducted with 
the standart technique previously described by Ruetten et al. 
(16,20-22). A dilator was inserted bluntly to the lateral edge 
of the interlaminar window, and an operating sheath, which 
has an oblique opening at the distal end, was directed toward 
the lateral aspect of the radix. The procedure was performed 
under visual control, and constant irrigation was carried out 
(Figure 1). The medial edge of the facet joint was identified 
and exposed.

Blunt dissection was performed on the floor of the spinal canal, 
and the ventral epidural space was prepared. Expanding the 

bone resection of the interlaminar window is usually required 
to enhance the visualization of the spinal canal.

In revisional disc surgery, the widening of the current 
hemilaminectomy defect particularly at the L4–5 segment 
and above that level is not always required. However, if the 
interlaminar range is narrow, partial dissection of the scar 
tissue from the medial margin facet joint with an annulotome 
and dissector may be required. The scar tissue was separated 
from the medial facet joint with the tip of the beveled working 
channel using a gentle forward twisting motion under 
direct visualization, and the soft tissue was removed via 
radiofrequency (RF) coagulation. While removing the dense 
scar tissue, the safest method was to start as far as possible 
from the lateral side and then to reach the medial side until the 
medial facet joint was visible. This maneuver facilitated the 
visualization of the root and related neural structures. Under 
constant irrigation, a gentle forward twisting motion to the 
medial side with the working channel was extremely effective, 
and it helped differentiate the disc level from the herniated disc 
fragment. The use of this maneuver facilitated the removal of 
the herniated disc fragments.

Statistical Analysis

Statistical analyses were performed using the Statistical 
Package for the Social Sciences software for Windows version 
21.0 (IBM SPSS Corp., Armonk, NY, the USA). Quantitative 
data were presented as mean ± standard deviation. Chi-square 
test was utilized for categorical data between the two groups 
and for comparison between preoperative and postoperative 
results. The Mann–Whitney U test and paired t-test were 
used to compare the preoperative and postoperative VAS 
scores and ODI parameters. A p value <0.05 was considered 
statistically significant.

Figure 1: As shown in these 
intraoperative endoscopic images, 
the scar tissue was separated from 
the medial facet joint with the oblique 
tip of the working channel using a 
gentle forward twisting motion under 
direct visualization, and the soft tissue 
of the medial facet was cleaned and 
expanded via radiofrequency.
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█    RESULTS
Baseline Characteristics of the Participants

Among the participants, 16 were women and 44 men who 
were aged between 25 and 80 (mean=46) years. The onset 
of pain from the time of operation ranged from 5 days 
to 3 months (mean=39 days). Twenty patients received 
conservative treatment for 2 weeks on average from the onset 
of pain. The duration from the initial surgery to revisional 
surgery was 28 months on average (5 days to 41 months). Of 
24 patients who had endoscopic surgery as the initial surgery, 
19 underwent primary surgery at our clinic. The other five 
patients underwent operation else where and were referred to 
our clinic for revisional surgery. According to our experience, 
in 857 patients who had endoscopic discectomy as the 
primary surgery, the recurrence rate was 2% (n=19) during 
the study period. Since our clinic has focused on endoscopic 
discectomy procedures for several years, all patients who 
had microscopic discectomy as the initial surgery from other 
clinics were referred to our clinic for revision surgery. Thus, we 
have no data about primary recurrence rate. According to the 
literature, the recurrence rate after microscopic discectomy 
increased from 5% to 15% (27).

Study Groups

Among 36 patients with a history of microdiscectomy (MD) 
as the initial surgery, 11 had surgery at the L5–S1 level, 19 at 
the L4–5 level, and six at the L3–L4 level. Among 24 patients 
with a history of FEID as the initial surgery, 17 had surgery at 
the L5–S1 level and seven at the L4–L5 level. In the MD group, 
30 of 36 patients had broad-based herniations. Mean while, 
in the FEID group, 19 of 24 patients had narrow-based disc 
herniations.

Outcome

As shown in Table I, patients from both the FEID and MD 
groups had similar clinical characteristics. No statistically 
significant differences were observed in terms of age, gender, 
duration of symptoms, and type of herniated discs between 
the two groups. 

The general outcome parameters are summarized in Table 
II. The mean operation times were 29.2 ± 9.0 minutes in the 
FEID group and 36.8 ± 11.4 minutes in the MD group, and the 
results were significantly different (p<0.05). The operation time 
was defined as the time from skin incision to the end of wound 
closure. No statistically significant difference was observed 
in the mean average length of hospital stay, average time to 
return to work, complications, and recurrences between the 
two groups (p>0.05).

The general preparation before and after the operation was 
similar in both groups. There was no measurable blood loss 
intraoperatively. Complete removal of the sequestered disc 
material was achieved in all patients. In 24 (66%) patients in 
the MD group, osseous resection of the medial facet joint was 
required. However, osseous resection was not required in the 
FEID group (Figures 2 and 3).

The preoperative and postoperative VAS scores for leg/back 
pain and the ODI scores of both groups are summarized in 
Table III. In the FEID group, the VAS scores for leg and back 
pain decreased from 8.7 ± 0.7 and 4.8 ± 2.2 preoperatively to 
0.2 ± 0.1 and 0.3 ± 0.6 postoperatively during the final follow-
up, respectively (p<0.05). The preoperative ODI score was 45.6 
± 19.3, which decreased to 12.7 ± 5.2 during the final follow-
up (p<0.05). In the MD group, the preoperative VAS scores 
for leg and back pain decreased from 8.5 ± 1.1 and 5.1 ± 1.6 
preoperatively to 0.3 ± 0.1 and 0.4 ± 0.8 postoperatively during 

Table I: Demographic Data of all Patients

Demographic data FEID Group MD Group p 

Number of patients 24 (40.0%) 36 (60.0%)  

Mean age (years) 46.6 ± 10.9 47.6 ± 8.6 >0.05

Sex (male/female) 16/8 27/9 >0.05

Mean duration of symptoms (months) 1.3 ± 06 1.3 ± 0.7 >0.05

Herniation type (extrusion/sequestered) 13/11 20/16 >0.05

FEID: Full Endoscopic Interlaminar Discectomy, MD: Microsurgical Discectomy

Table II: General Parameters of the Full Endoscopic Interlaminar Discectomy (FEID) and Microsurgical Discectomy (MD) Groups

General parameters FEID Group MD Group p

Mean operative time (minutes) 29.2 ± 9.0 36.8 ± 11.4 <0.05

Mean length of hospital stay (days) 15.1 ± 1.6 15.7 ± 1.4 >0.05

Mean time to return to work (day) 13.1 ± 2.8 13.9 ± 2.2 >0.05

Complications 1 (5.2%) 2 (5.6%) >0.05

Recurrences 1 (5.2%) 2 (5.6%) >0.05
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Figure 2: Preoperative (A, B) and 
postoperative (C, D), sagittal (A, C) and axial 
(B, D) T2 sequence magnetic resonance 
imaging findings of a patient who had 
endoscopic discectomy after a previous 
microdiscectomy on the left L5–S1 level. 

Figure 3: Preoperative (A, B) and 
postoperative (C, D), sagittal (A, C) and axial 
(B, D) T2 sequence magnetic resonance 
imaging findings of a patient who had 
endoscopic discectomy operation after a 
previous endoscopic discectomy on the left 
L5–S1 level.
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(5.2%) patient in the FEID group, recurrence was observed 
2 weeks after operation. These patients underwent revisional 
FEID again with the same technique. 

█    DISCUSSION
The standart treatment for lumbar disc herniation is micro-
scopic discectomy because of its favorable outcomes (3,10). 
Ruetten et al. have reported that full endoscopic discectomy 
and microscopic open discectomy have similar outcomes 
(16,19–21). Endoscopic discectomy has advantages, which 
include shorter recovery time, less opioid use due to less 
tissue damage, and less epidural scarring (21,24). For revi-
sional disc surgery, the standard surgical treatment has been 
microscopic discectomy with decompression. Recently, 

the final follow-up, respectively (p<0.05). The preoperative ODI 
score was 46.8 ± 17.9 points, which decreased to 12.5 ± 4.8 
during the final follow-up (p<0.05). No significant difference 
was observed in the mean preoperative and postoperative 
VAS and ODI scores between the two groups (Table III, Figure 
4). 

No dural injury was observed in any of the cases. None of 
the patients presented with serious neurologic deficits or 
complications, such as nerve root injury or cauda equina 
syndrome. However, three patients who underwent revisional 
FEID after an initial microdiscectomy operation had 
postoperative paresthesia. However, they recovered after 3 
weeks. In two (5.6%) patients in the MD group, recurrences 
were observed within 2 months after the operation. In one 

Figure 4: Mean visual analog scale scores for leg and back pain and Oswestry disability index scores of the Full Endoscopic Interlaminar 
Discectomy and Microsurgical Discectomy groups.

Table III: Clinical Outcomes of the Full Endoscopic Interlaminar Discectomy (FEID) and Microsurgical Discectomy (MD) Groups

Outcomes Postoperative follow-up

  Group Preoperative 3-month 
follow-up

6-month 
follow-up

1-year 
follow-up

Final 
follow-up

VAS leg pain score
FEID 8.7 ± 0.7 0.04 ± 0.2 0.3 ± 0.4 0.4 ± 0.49 0.2 ± 0.1

MD 8.5 ± 1.1 0.08 ± 0.3 0.4 ± 0.5 0.5 ± 0.51 0.3 ± 0.1

VAS back pain score
FEID 4.8 ± 2.2 1.5 ± 2.1 0.8 ± 0.7 0.5 ± 0.6 0.3 ± 0.6

MD 5.1 ± 1.6 1.6 ± 0.8 0.8 ± 0.8 0.6 ± 0.8 0.4 ± 0.8

ODI scores (%)
FEID 45.6 ± 19.3 20.5 ± 5.1 16.8 ± 5.1 13.8 ± 5.2 12.7 ± 5.2

MD 46.8 ± 17.9 20.8 ± 4.1 16.8 ± 5.0 13.6 ± 5.1 12.5 ± 4.8

No Significant Difference was Observed in Terms of the Preoperative Visual Analog Scale (VAS) and Oswestry Disability Index (ODI) Scores 
between the Full Endoscopic Interlaminar Discectomy (FEID) and Microsurgical Discectomy (MD) groups (p>0.05). The Preoperative VAS and ODI 
Scores Significantly Improved in both Groups (p<0.05). No Significant Differences were Observed in Terms of the Postoperative VAS and ODI 
Scores between the Two Groups (p>0.05).
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Shin et al. have reported a recurrence rate of 4.8% after 
revisional disc surgery (25). The recurrence rate in our study 
was slightly higher than that in previous studies (5.6% in the 
MD group and 5.2% in the FEID group). We believe that this 
result is attributed to the limited number of cases in our study.

Full endoscopic surgery is a sufficient alternative method to 
microsurgical procedures for revisional disc surgery. This is a 
minimally invasive surgical technique for discectomy, which 
has long been a validated and well-established standard 
procedure. 

█    CONCLUSION
The findings of this study demonstrates that all recurrent 
lumbar disc herniations can be treated with minimally invasive 
procedures. Full endoscopic interlaminar approaches can be 
used and are an effective alternative to conventional revisional 
discectomy.
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