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Abstract
Purpose  To share long-term clinical outcomes and our experience with full-endoscopic interlaminar decompression (FEI) 
for lateral recess stenosis (LRS).
Methods  We included all patients who underwent FEI for LRS from 2009 to 2013. VAS for leg pain, ODI, neurological 
findings, radiographic findings, and complications were analyzed at one week, one month, three months, and one year post-
operation. The telephone interview for local patients with simple questions was done approximately ten years after the opera-
tion. International patients receive an email with the same questionnaire as local patients during the same follow-up period.
Results  One hundred and twenty-nine patients underwent FEI for LRS with complete data during 2009–2013. Most of the 
patients (70.54%) had LRS radiculopathy for less than one year, mainly L4-5 (89.92%), followed by L5-S1 (17.83%). Early 
outcomes three months after surgery showed that most patients (93.02%) reported significant pain relief, and 70.54% reported 
no pain at their ODI scores were significantly reduced from 34.35 to 20.32% (p = 0.0052). In contrast, the mean VAS for leg 
pain decreased substantially by 3.77 points (p < 0.0001). There were no severe complications. At ten years of follow-up, 62 
patients responded to the phone call or email. 69.35% of the patients reported having little or no back or leg pain, did not 
receive any further lumbar surgery, and were still satisfied with the result of the surgery. There were six patients (8.06%) 
who underwent reoperation.
Conclusion  FEI for LRS was satisfactory at 93.02%, with a low complication rate during the early follow-up period. Its effect 
seems to decline slightly in the long term at a 10-year follow-up. 8.06% of the patients subsequently underwent reoperation.
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Introduction

Lateral recess stenosis is a common form of spinal stenosis. 
Its main characteristics are degeneration of the surround-
ing structures, from the intervertebral disc to the facet joint 
and the ligamentum flavum. Sciatica is the most common 

presentation, which can be initially managed with medica-
tions and physical therapy [1, 2]. When conservative treat-
ments fail in some patients with severe stenosis and/or motor 
weakness, surgical management to free the nerve from com-
pression by surrounding structures is essential [1, 2].

To date, there is no consensus on surgical technique for 
lateral recess stenosis [3–8]. The most widely used approach 
is a microscope-assisted partial facetectomy. Other tech-
niques include lumbar fusion, as well as laser-assisted [9] 
and full-endoscopic [10, 11] decompression, which showed 
less tissue traumatization, shorter surgery duration, and bet-
ter patient acceptance [12].

Full-endoscopic interlaminar decompression (FEI) for 
lateral recess stenosis (LRS) uses a 7.9-mm-diameter probe 
that contains a working channel of 4.2 mm inside with a 
25-degree angled lens at the tip of the probe [12]. All surgi-
cal instruments are used through this working channel. The 
decompression can be done using an interlaminar approach. 
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High-speed burr and cutting instruments cut the bone and 
ligament that compress the nerve. Continuous irrigation with 
water and a 25-degree angle lens allows the surgeon to have 
a clear vision of the nerve and surrounding tissue.

The early evidence was based on a prospective, rand-
omized, controlled study conducted in Germany [11]. Of 
161 patients, 95% reported a significant improvement in 
improvement in pain [11], comparable to the conventional 
technique, but with less operative time, surgical complica-
tions, postoperative pain level, and analgesic requirement 
[11]. However, the steep learning curve of this technique 
must be noted [12–15].

Long-term studies that use the same technique have not 
yet been conducted. Using our database, this study aimed 
to share long-term clinical outcomes and reoperation rates.

Materials and methods

Our local institutional review board approved the study. 
One hundred and twenty-nine patients were treated with 
FEI for LRS during 2009–2013. Study variables such as 
the Oswestry Disability Index (ODI), Visual Analog Scale 
(VAS), neurological findings, and complications of all 
patients with complete records were analyzed.

The clinical and imaging criteria for offering FEI for LRS 
at our institution are radicular symptoms for more than three 
months without improvement with a conservative approach 
or weakness of the muscle supplied by the entrapped nerve 
root without apparent spinal instability in the flexion and 
extension films. MRI of the lumbar spine showed lateral 
recess stenosis with nerve root compression. This procedure 
was not offered to patients with gross spinal instability or 
predominant mechanical back pain. All patients have unilat-
eral radicular symptoms. Those with bilateral leg symptoms 
of central canal stenosis will be studied in another study 
(Figs. 1 and 2).

Both patients and clinicians measured clinical out-
comes. The patient's leg and back pain self-assessment 
was performed using VAS and ODI in the clinic before 
the patient met with their doctors. Neurological functions 
were assessed by clinicians who may or may not partici-
pate in the study. Our institute is an international hospi-
tal serving both local patients and international patients 
who fly in for treatment and fly out after treatment is over. 
The follow-up examination was performed one week, one 
month, three months, and one year after the operation. 
International patients received an online questionnaire 
by email during the same follow-up period. At approxi-
mately ten years after surgery (mean follow-up dura-
tion 10.05 years (95%CI 9.79–10.32)), 66 local patients 
received a telephone interview, while 63 international 
patients received an email with a questionnaire containing 

the same set of questions as the telephone interview. For 
simplicity, we asked whether they currently have leg or 
back pain, whether the pain disturbs their quality of life, 
and whether they have undergone further fusion or decom-
pression surgery in the lumbar spine or not, if not already 
indicated in medical records.

Fig. 1   Preoperative picture showing lateral recess stenosis

Fig. 2   Postoperative picture showing much improved epidural space 
at the lateral recess
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Surgical technique and instruments

1. 	 Instruments

We used the Vertebris endoscope set from Richard-Wolf 
GmBH, Germany. The endoscope is a 7.9-mm single por-
tal with a working channel and two channels for the fiber 
optic lens and the water irrigation system. The lens is at 
a 25-degree angle to facilitate viewing of the area inside 
the spinal canal. The water outflow is five times more than 
the inflow. This feature prevents the accumulation of water 
inside the spinal canal.

2.	 Patient positioning

After general anesthesia, the patient is positioned prone 
on a flexible surgical table or a Jackson table to facilitate 
positioning. Care is taken to avoid compression of the 
abdominal organs, eyes, and bony prominences.

3.	 Operating theatre setting

The surgeon and the assistants stand on the ipsilateral 
side of the decompression with the endoscope workstation 
and the C-arm on the opposite side. We always stand on a 
raised platform to make our stance and shoulder as relaxed 
as possible.

4.	 Soft tissue preparation

The interlaminar window of the indexed level is verified 
with a C arm. A small incision in the skin is made slightly 
lateral to the midline. A blunt probe is used to dissect the 
soft tissue down to the level of the ligamentum flavum before 
the working sleeve, and the endoscope is introduced, respec-
tively. Soft tissue and muscle are removed to identify bony 
structures, such as the descending facet, ascending facet, and 
caudal and cranial lamina. The clear view of these structures 
gives us an idea of the extent of the decompression.

5.	 Bone work

For effective and safe bone resection, the tip of the burr 
should be visible at all times. Various drills are available and 
can be chosen according to the specific situation. Among all 
types, we most frequently use the oval-shaped burr. Smooth 
bone resection surfaces facilitate hemostasis of cancellous 
bone, particularly the lamina. Periodic fluoroscopy can be 
performed to check the extent of decompression. In cases of 
severe facet hypertrophy, thinning the ascending facet with a 
drill before using the Kerrison Rongeur provides additional 
safety. This minimizes the chance of nerve injury from the 
foot plate of the Kerrison Rongeur. To determine adequate 

bone resection without inducing spinal instability, we rec-
ommend resecting only a few millimeters of the descending 
facet, enough to expose the medial aspect of the ascending 
facet’s tip. This is where the deep layer of the ligamentum 
flavum inserts into the ascending facet and is also the usual 
location of the shoulder of the traversing nerve root.

6.	 Flavum resection

In the case of thick ligamentum flavum, endoscope rota-
tion can provide an additional viewing angle to the undersea 
neural structures. The flavum and ascending facet is removed 
to enlarge the lateral recess until the nerve is free from com-
pression and pulsates along with water irrigation.

7.	 Adequate nerve decompression

We must see the nerve from its shoulder along its path to 
the lower pedicle to ensure adequate decompression.

8.	 How to avoid complications

To avoid a dura tear, the tip of any instrument must be 
always seen before cutting. Create a safe dissection plane 
using a blunt probe to avoid pulling the dura when cutting 
the flavum. Keep the surgical field free of too many bleed-
ing points. Minimal bleeding in endoscopic surgery does 
not cause problems for the patient but can make the surgical 
area cloudy and unpleasant.

9.	 Postoperative care

Patients can walk as soon as they return to the ward and 
are discharged the following morning. Rehabilitation is 
scheduled as an outpatient as needed. The antibiotic is given 
only once, 30–60 min before surgery. Pain medications are 
prescribed at the patient's request.

Results

Demographics of the patients and clinical 
characteristics

One hundred twenty-nine patients underwent FED for 
LRS. The mean age of the patients was 58.47 years (95%CI 
56.21–60.72), and 48.84% were men. They were generally 
overweight (mean BMI 27.23; 95%CI 26.36–28.09). Most 
of the patients (70.54%) had radiculopathy of LRS for less 
than one year, mainly from L4-5 (89.92%), followed by 
L5-S1 (17.83%) (Table 1). The average operation time was 
82.50 min (95%CI 70.52–94.48). Of 129, there are 113 cases 
of single-level decompression and 16 cases of two-level 
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decompression (Table 2). There were 66 local patients and 
63 international patients who flew in to receive the treatment 
and returned when it ended. All patients had MRI findings 
of LRS (i.e., thickened ligamentum flavum, facet arthrosis, 
disc desiccation). Eleven out of 129 cases had a stable grade 
1 spondylolisthesis (8.52%).

Clinical outcomes

Of 129 patients receiving FEI for LRS with complete data, 
93.02% reported significant pain relief, and 70.54% reported 

no pain. All patients could stand and walk immediately after 
the anesthesia effect wore off, and 97.67% stayed in the hos-
pital for less than 24 h. At month three after surgery, their 
ODI scores were significantly reduced from 34.35 to 20.32% 
(p = 0.0052), while the mean VAS for leg pain decreased 
significantly by 3.77 points (p < 0.0001). No patients dem-
onstrated worsening motor weakness. One case reported 
temporary numbness after surgery. The incidental durotomy 
encountered in one case was treated conservatively with bed 
rest. No neurological sequelae were observed during the 
2-year clinical follow-up (Table 3).

Sixty-three patients responded to telephone follow-ups 
or emails approximately ten years after surgery (Table 4). 
69.35% of the patients (43/62) reported having no or occa-
sional leg and back pain that did not affect their quality of life. 
They had not undergone any lumbar surgery since their first 
surgery. A patient passed away four years after the surgery at 
96 due to unrelated matters to a spinal condition. There were 
six reoperations (Table 5), four of which were fusion. Two of 
the fusion cases had progression of spondylolisthesis at two 
years and five years (Fig. 3). One did it due to residual radicu-
lar symptoms. One had a disc herniation at the operating level 
9 months after the first surgery. Two patients received another 
decompression at another hospital. One did it a few months 
and another four years after the first surgery.

Discussion

Few studies reported long-term outcomes of minimally inva-
sive decompression for spinal stenosis with a follow-up of 
more than ten years [16]. Most long-term studies followed 
the patient for 2—5 years [17–21]. To our knowledge, this 
study is the first study to report long-term outcomes of full-
endoscopic uniportal decompression for lateral recess ste-
nosis with a mean follow-up period of 10 years.

Table 1   Patient follow-up

Thai (66) Non-Thai (63) Overall (129)

1 week 61 62 123
1 month 51 15 66
3 months 48 10 58
6 months 27 8 35
1 year 27 3 30
10 years (telephone 

interview or email)
60 2 62

Table 2   Stenosis & level of operation

N

Decompression level Number of cases (129)
1 level 113
2 levels 16
Stenosis level
L1-2 0 (0%)
L2-3 1(0.78%)
L3-4 5 (3.88%)
L4-5 116 (89.92%)
L5-S1 23 (17.83%)

Fig. 3   Progression of spon-
dylolisthesis at 5 years postop-
eration
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The initial results showed favorable results with a low 
complication rate (Tables 5 and 6). Most patients reported 
having no leg pain, and ODI and VAS scores dropped sig-
nificantly at the initial follow-up. The advantages of FEI-
LRS include fewer tissue traumatizations, a short hospital 
stay, and results comparable to the standard microsurgical 
technique [11]. Our institute is an international hospital 
that serves both domestic and international patients. The 
international patients flew in for treatment and returned 
home after treatment. Clinical follow-up is challenging 
for this group as they rarely respond to follow-up emails 
or phone calls. We saw this as an opportunity to develop a 
new platform to collect data from these patients for future 
research and to improve the quality of care. Although our 

sample size is relatively small, approximately two-thirds 
of the patients reported having little or no back or leg 
pain for a very long time and were still satisfied with the 
results.

The reoperation rate in our group is similar to the previ-
ous rate reported in other long-term studies [22–27]. Two 
out of 4 cases who underwent fusion surgery underwent it 
because there was the progression of the spondylolisthesis. 
Radicular and back pain recurred after two years in one case 
and after five years in another. On the other hand, out of the 
8 cases that were documented for stable grade 1 spondylolis-
thesis and responded to the follow-up call at ten years, six 
patients reported having little or no back or leg pain and 
still had a good quality of life. We selectively perform post-
operative scans on individuals who experience back pain 
or leg pain. We diagnose postoperative spinal instability 
if the patient develops new mechanical back pain after the 
FEI-LRS procedure. Similar to most spinal conditions, the 
patient will undergo a period of conservative treatment and 
will opt for surgical stabilization only if conservative meas-
ures prove unsuccessful. Although many long-term stud-
ies showed promising results from decompression without 
fusion in a group of lumbar stenosis with stable spondylolis-
thesis [22–27], more studies with a minimum follow-up 
period of 10 years could be needed to confirm this finding. 
One case had a new herniated disc after a traumatic event. 
Since it happened at the decompressed segment, we offered 
him a fusion even without spondylolisthesis. Two patients 
received another decompression surgery a few months and 
four years after the first surgery at another institute. These 
two patients did not return to our institute for investigations 
when pain recurred. This, again, is another challenge in 
developing a systematic and proactive follow-up measure 
for quality improvement.

Conclusions

FEI for LRS is an effective procedure for patients with 
predominant unilateral radicular symptoms. Its benefit can 
be seen through the 10-year follow-up. A systematic and 
proactive follow-up strategy should be developed for inter-
national patients to increase the follow-up rate.
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Table 3   Complications from 129 cases

Durotomy 1 (0.77%)
Temporary paresthesia 1 (0.77%)
Surgical site infection 0 (0%)

Table 5   Reoperation at 10 years 
postsurgery

Number of 
cases (Total 
62)

Fusion 4 (6.45%)
Decompression 2 (3.22%)

Table 6   Outcomes at 10 years from 62 patients

Number of patients

No or occasional leg and back pain 43 (69.35%)
Frequent back or leg pain, not affecting quality 

of life
10 (16.12%)

Frequent back and leg pain, affecting quality of 
life

3 (4.83%)

Table 4   Patient characteristics

Overall Thai Non-Thai

Number of patients 129 66 (51.16%) 63 (48.84%)
Age (years) 58.41 ± 12.97 59.55 ± 13.35 57.22 ± 12.58
Male 63 (48.84%) 29 (46.03%) 34 (53.97%)
Female 66 (51.16%) 37 (56.06%) 29 (43.93%)
Asian 90 (69.77%) 66 (51.16%) 34 (48.84%)
Caucasian 25 (19.38%) – –
African 2 (1.55%) – –
Middle-Eastern 12 (9.30%) – –
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