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Background: Transforaminal lumbar endoscopic discectomy is a minimally invasive surgical procedure 
that can be performed in awake patients through an incision less than 1 cm. The procedure requires very 
little bony removal to access the herniated disc material because the approach is through the foramen, and 
only a small amount of the superior articulating process is removed to access Kambin’s triangle. This study 
describes our experience with transforaminal endoscopic lumbar decompression (TELD) for the treatment 
of lumbar disc herniation. We evaluate the risk for reherniation in the first year after surgery and the 
characteristics of the patients who experience reherniation.
Methods: We describe the technique for the transforaminal endoscopic approach to treat lumbar disc 
herniations. Retrospectively, a series of 141 consecutive patients, who were operated on with lumbar 
radiculopathy, was analyzed. We excluded patients who had previous surgery at the lumbar level, surgeries 
done for disease adjacent to a fusion, and surgeries done for spondylolisthesis. A total of 84 consecutive 
patients were included who had single level lumbar non-revision surgery and at least 1-year follow up.
Results: A series of 46 consecutive male and 38 female patients with an average age of 57.4 years (range, 
28–87 years old) who underwent transforaminal endoscopic treatment for lumbar disc herniations between 
2014 and 2016 is presented. Four patients required microdiscectomy due to reherniation at 5 months,  
8 months, 9 months, and 10 months postoperatively. All the patients in the series improved immediately 
following their endoscopic procedures, and no patients presented with symptoms suggestive of reherniation 
until 5 months after their initial endoscopic surgery. Patients with reherniation tended to be young: 31, 45, 
48, and 49 years of age: all less than the average patient age who underwent endoscopic surgery. 
Conclusions: Transforaminal endoscopic surgical access to lumbar disc herniations is an ultra-minimally 
invasive approach for the treatment lumbar degenerative disc disease. It allows for neural decompression by 
removing disc and foraminal pathology with minimal bone removal. This minimal bone removal prevents 
iatrogenic destabilization. However, the 1-year reherniation rate presented here is 4.7%. This suggests that 
the benefit of this technique may be that it is ultra-minimally invasive, but it may only be equal, not superior 
to microdiscectomy in its rate of reherniation.
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Introduction

Surgical treatment of disc disease and foraminal pathology 
has evolved over time from traditional open spine surgery 
to minimally invasive approaches including transforaminal 
endoscopic surgery. The traditional open interlaminar 
approach has been described since the early 20th century (1).  
In the early 1970s, percutaneous surgical approaches 
were introduced (2,3). Surgical approaches utilizing a 
microscope started being utilized in the late 1970s (4). In 
1983, Kambin and Gellman introduced the transforaminal 
endoscopic lumbar discectomy (5). Then, in the 1990s, 
the full endoscopic approach with posterolateral access 
was developed (6-9). Lateral access in full endoscopic 
transforaminal surgery has been performed since the late 
1990s (10). 

The surgical procedure of transforaminal endoscopic 
lumbar decompression (TELD) has the benefits of an ultra-
minimally invasive spine surgery including small incision, 
faster recovery, less need for pain medications, and lower 
blood loss while still achieving equally effective pain 
reduction compared to traditional open surgical techniques 
(11-15). TELD does not affect spinal stability and forms 
minimal scar adhesions (13,16). This technique has gained 
increasing popularity as patient demand for more minimally 
invasive approaches has grown. Furthermore, advances 
in endoscopic visualization and instrumentation have 
contributed to this technique. 

Methods

Patients

After Institutional Review Board Approval, charts were 
obtained and reviewed from 84 consecutive patients who 
underwent transforaminal endoscopic lumbar discectomy 
between 2014 and 2016. This group consisted of 46 male 
and 38 female patients with a mean age of 57.4 years. 
Data on patient characteristics and time to recurrence are 
presented primarily. 

Operative technique

For positioning, patients were placed prone on a Wilson 
frame. The surgery was performed utilizing local and 
intravenous sedation. Anesthetic was titrated to the level 
that the patient was still able to communicate throughout 
the surgery. We utilized the Joimax TESSYS endoscopic 
system was used for the surgery. A 25-cm 18-gauge needle 

was percutaneously inserted through the skin 12–16 cm 
lateral to the midline of the back. Intermittent fluoroscopy 
was used, alternating between lateral and anterior-posterior 
(AP) view, to guide the needle through Kambin’s triangle 
and into the disc space. Making sure to avoid the exiting 
and traversing nerve roots. AP fluoroscopy view was utilized 
to ensure that the needle was past the medial border of the 
pedicle before the disc space was entered.

To enlarge the neural foramen, sequential reamers 
were utilized to remove the ventral aspect of the superior 
articulating process. To unroof the traversing nerve root, 
an oblique angle was taken to endoscopically drill the 
junction between the superior articulating process and 
the pedicle (Figure 1). Straight-, upgoing-, and bendable-
graspers were utilized to perform the discectomy. A 
360-degree visualization of the annulus including the 
exiting and traversing nerve roots was possible because 
of the rotating, beveled cannula working channel and 
endoscope. The foraminotomy procedure complete when 
there was visualization of the exiting and traversing nerve 
root and when a ball probed dilator could freely pass 
under the exiting nerve root and over the pedicle of the 
caudal level (Figure 1). After adequate decompression was 
achieved through the discectomy and foraminotomy, the 
patient was asked prior to terminating the procedure the 
status of her/his radicular symptoms. Once acceptable 
results were achieved, the working channel and scope 
were removed. Pressure was applied on the 5 mm incision 
for 5 minutes. Once hemostasis had been obtained, the 
incision was reapproximated with a single, interrupted 
suture.

Results

A series of 84 consecutive patients who underwent TELD 
between 2014 and 2016 was studied. The minimum follow-
up was 1 year. This group consisted of 46 male and 38 
female patients with a mean age of 57.4 years (range, 28– 
87 years). 

In regards to the types of disc herniations in the treated 
group, 25 were far lateral, 59 were paracentral, and none 
were central disc herniations. In regards to treated levels, 
the majority were at the L4–5 (32 patients) and L5–S1  
(31 patients) disc levels (Table 1). The other levels in the 
group were L3–4 (16 patients) and L2–3 (5 patients). 

Of the 84 patients in the series, 4 patients required 
a microdiscectomy surgery due to reherniation. The 
reherniation occurred at 5, 8, 9, and 10 months post-
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operatively (Table 2). All four of these patients had 
improved immediately following their initial endoscopic 
procedures with no signs of symptoms of residual disc 
immediately post-operatively. No patients presented 
with symptoms suggestive of disc reherniation until  
5 months after their initial endoscopic surgery. Patients 
who experienced reherniation tended to be young: 31, 
45, 48, and 49 years of age: all less than the average 
pat ient  age  who underwent  endoscopic  surgery,  
57.4 years old. 

Discussion

Multiple studies in the literature have shown that 
endoscopic spine surgery is effective in treating lumbar 
spinal pathologies including lateral, paracentral, central, 
extruded and contralateral disc herniations in addition 
to lateral recess stenosis (12,17,18). Several studies have 
demonstrated that full endoscopic technique discectomies 
are able to achieve equally effective outcomes as 
microdiscectomies but with the added benefit of quicker 
postoperative recovery with lower complication rates 
reported (11,19).

The overall frequency of same-level recurrent disc 
herniation requiring reoperation is reported to be about 
6% reported in the literature regardless of the technique 
(i.e., microdiscectomy or endoscopic techniques) (20). 
Microdiscectomy reherniation rates range from 2.3–11.8% 
in the literature (21). In this series, disc reherniation 
occurred in 4 of the 84 patients (4.76%). The recurrent disc 
herniation rate experienced in this study is similar to other 
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Figure 1 Left lumbar 4–5 foraminal disc herniation in a patient with left L5 radicular symptoms. (A) Axial T2 MRI shows the  
L4–5 foraminal disc herniation; (B) lateral fluoroscopic view shows the beveled tubular retractor positioned in the L4–5 foramen; (C) AP 
fluoroscopic view shows the beveled tubular retractor in the left L4–5 foramen with a ball probe over the pedicle of L5; (D) endoscopic view 
of the L5 nerve root and L4–5 foraminal disc herniation (a portion of the SAP has been removed with reamers to expose the nerve and disc 
pathology); (E) endoscopic view of the ball probe under the nerve and over the L5 pedicle as pictured in (C); (F) endoscopic view of the 
Joimax semi-bendable grasper underneath the L5 nerve root removing the disc herniation.

Table 1 Distribution of patients according to disc levels treated

Level No. of patients

L2–3 5

L3–4 16

L4–5 32

L5–S1 31
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studies in the literature which have reported reherniation 
rates of 6–12.5% after TELD (22,23). Some recent studies 
assessing the transforaminal endoscopic technique have 
reported reherniation rates as low as a 0.5% (16,24). 

This study attempts to analyze characteristics of patients 
who had experienced recurrent disc herniations after 
TELD. Younger age may contribute to higher chances 
of recurrence of disc herniation as all the patients who 
experienced reherniation were younger than 50 years old. 
This is in concordance with other literature examining 
reoperation rates in general for all recurrent disc herniations 
from surgery (25). Our study differs from that of Yao  
et al. who did a retrospective analysis of 116 patients who 
had a successful initial percutaneous endoscopic lumbar 
discectomy via a transforaminal route but who experienced 
a disc reherniation (26). They concluded that older age  
(≥50 years old), central disc herniation, and obesity 
(body mass index ≥25) contributed to higher risk of disc 
reherniation (26). Our study, in contrast observed that 
younger age and paracentral disc reherniation had higher 
rates of disc recurrence. 

Limitations of this study include that it is a small 
retrospective analysis based on the experience of a single 
institution. Furthermore, this study analyzes reherniation 
rates up to one year. Future studies will include larger 
numbers of patients with longer follow-up available. 

Conclusions

Endoscopic approaches in spine surgery are rapidly gaining 
attention with a growing amount of literature being 
published (27). As the instrumentation and visualization 
continue to improve, endoscopic spine surgery is expected to 
be utilized at an increasing rate (28). This study represents a 
retrospective analysis of reherniation rates in transforaminal 
endoscopic discectomies and the characteristics of those 
patients who experienced them. Younger patients appeared 
to be more likely to experience disc reherniation requiring 

a microdiscectomy. Furthermore, there was a trend for 
paracentral discs to be more likely than far lateral discs for 
reherniation. 
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