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Objective: This study aimed to evaluate the surgical outcomes of 24 patients with lumbar spinal stenosis (LSS) treated by full-endoscopic 
interlaminar bilateral decompression using a unilateral approach.
Materials and Methods: Twenty-four patients (seven males and 17 females) treated for LSS by the senior author and followed up for 18 
months were included in the study. The pre-operative and postoperative clinical statuses were assessed using a neurological examination, 
a visual analog scale (VAS) score, and the Oswestry disability index (ODI). Preoperative lumbar magnetic resonance imaging, computed 
tomography (CT), and postoperative lumbar CT were performed. 
Results: Eight patients had isolated lateral recess stenosis, six had central lumbar stenosis, and 10 had both. A total of 31 spinal levels were 
treated using full endoscopic percutaneous interlaminar decompression. In patients undergoing a single-level procedure, the pre-operative 
mean VAS score was 9 and the postoperative mean VAS score was 2.5. The mean ODI was 43.5 before surgery and decreased to 11 after 
surgery. In patients with multi-level intervention, the mean VAS score was 8.5 and the mean ODI was 40 before surgery. Postoperatively, both 
decreased to 3.5 and 14.5, respectively. All pre- and postoperative values were significantly different.
Conclusion: Full-endoscopic interlaminar bilateral decompression using a unilateral approach provided adequate decompression in selected 
patients. It also prevents unnecessary surgical trauma and tissue damage and enables better preservation of spine stability, even in patients 
operated on at multiple spinal levels.
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INTRODUCTION

Lumbar spinal stenosis (LSS) is characterized by sensory 
dysfunction, gait disturbance, and pain, mostly due to 
degenerative alterations around the spinal canal and 
compression of the thecal sac and nerve roots(1,2). The 
prevalence of degenerative LSS is approximately 25% and 
the incidence rate increases after age 50(3). Moreover, LSS 
is the most common cause of spinal surgery over the age of 
65(4). This intervention aims to relieve the compression of 
neural structures, which constitutes the actual purpose of the 
intervention. Although several surgical techniques have been 
developed, a laminectomy with partial or total facetectomy, 
usually followed mainly by spinal stabilization and fusion, 
remains the traditional approach(5-7). 

In patients who have not yet developed segment instability, the 
traditional surgical method may cause instability of the spinal 
structure. Many surgeons prefer minimally invasive procedures 
to avoid increasing the risk of significant complications and to 
decrease the need for spinal stabilization. Different laminotomy 
techniques have been introduced to prevent destabilizing the 
level operated(5-10). Various authors have advocated bilateral 
microscopic decompression using a unilateral approach as 
a less invasive technique(11-16). As endoscopic tools for spinal 
surgery are becoming more prevalent, different endoscopic 
methods for spinal decompression have been described to 
minimize surgical complications(1,17,18). 
With technical advances and increased experience, spinal 
endoscopic procedures have become a promising method for 
primary interventional treatment. The endoscopic technique 
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allows the exploration of both sides of the spinal canal through 
undercutting with minimal skin incision and muscle retraction. 
Visual control, supported by a high-definition camera and 
constant irrigation, enables a minimally invasive intervention 
for sufficient bone and ligament resection. Additionally, the 
surrounding joint structures can be protected(1,17,18). Therefore, 
we considered that the endoscopic technique provides 
favorable short and long-term benefits for decompression in 
patients with LSS. Our study presents the clinical outcomes of 
patients with LSS treated with bilateral decompression using a 
unilateral full-endoscopic interlaminar approach.

MATERIALS AND METHODS

The study was approved by İstanbul University, İstanbul Faculty 
of Medicine, and the Ethics Committee for Clinical Trials 
(reference no: 655, date: 15.04.2014). Informed consent was 
obtained from each patient and their parents. It included 24 
patients with LSS subjected to bilateral decompression using 
the unilateral endoscopic interlaminar approach by a surgeon 
having experience more than five years of full-endoscopic 
spinal surgery. The patients were followed up for 18 months. 
Demographic data were collected, and physical, neurological, 
and radiological investigations were conducted for all patients. 
A computed tomography (CT) scan and magnetic resonance 
imaging (MRI) were used preoperatively to identify the lumbar 
region pathology. Patients with clinical or radiological instability 
revealed during their preoperative assessment were excluded 
from the study. Additionally, all patients were evaluated using 
the visual analog scale (VAS) and the Oswestry disability index 
(ODI). After surgery, all patients underwent lumbar CT, and spinal 
stability was evaluated clinically and radiologically (Figure 1). 
The physical, neurological, and radiological examination data, 
VAS score, and ODI obtained postoperatively were noted and 
compared with the preoperative findings. 

Surgical Procedure

The patient was placed in the prone position using thorax and 
pelvis support pillows. Endoscopic and optical instruments 
were set. A C-arm was required for the procedure. All operations 
were performed using a Vertebris Spine and Endoscopy System 
produced by Richard Wolf GMHB, Knittlingen, Germany. The 
intended interlaminar space was determined using the C-arm 
(Figure 2). The entry point had to be close to the midline to 
achieve lateral visualization. A deep 8 mm incision was made 
through the fascia of the paraspinal muscle. The dilator was 
placed just above the ligamentum flavum, toward the facet joint, 
using the C-arm (Figure 3). The working sleeve was inserted 
over the dilator with the beveled edge facing medially. The 
C-arm was fixed laterally to check the position of the working 
sleeve in the craniocaudal axis (Figure 4). Then, the dilator 
was removed, and the endoscope was introduced through the 
working sleeve. The operation was performed under visual 
control and continued irrigation with a physiological saline 
solution. Paravertebral muscles and soft tissues were removed 
using a rongeur and a bipolar radiofrequency device to expose 
the ligamentum flavum and the inferior tip of the descending 
facet (Figure 5). Bone was removed from the medial side of the 
inferior tip of the descending facet up to the cranial lamina 
using an oval burr with lateral protection (Figure 6). Then, the 
ascending facet and its superior tip were exposed. A round burr 
and an oval burr with lateral protection were used for thinning 
the ascending facet. Then, the flaval ligament was resected 
with a punch starting from the midline. The resection of the 

Figure 1. Preoperative (A) and postoperative (B) CT scans showing 
bone resection for unilateral access for bilateral recess stenosis Figure 3. Positioning of the dilator under C-arm guidance

Figure 2. Detection (A) and marking (B) of the interlaminar space
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ligamentum flavum was performed in the towards the lateral 
and caudal directions to access the lateral recess (Figure 7). 
A Kerrison punch was used to further remove the ascending 
facet toward the lateral portion. A resection from the tip of the 
ascending facet to the caudal pedicle and the caudal lamina is 
recommended. The contralateral facet joint was accessed under 
the spinous processes. The same procedure for removing bone 
and ligamentum flavum was performed on the contralateral 
side. Then, decompression was completed (Figure 8). After 
hemostasis, the procedure was terminated by removing the 
endoscopic system. A single suture without any drainage was 
sufficient for closure.

Statistical Analysis

IBM SPSS Statistics version 28.0 was used for statistical 
analysis. The normality of the distribution was assessed 
using kurtosis and skewness tests. Non-parametric tests were 

conducted because the number of patients was limited. The 
Mann-Whitney U test was used to analyze the preoperative and 
postoperative pain scores. A value of p<0.05 was considered 
statistically significant.

RESULTS

Twenty-four patients (seven males and 17 females) underwent 
surgery for LSS. The mean age of the patients was 61, and the 
age range was 44-85. At admission, all patients experienced 
leg pain and gait disturbance. Four patients also described 
paresthesia in their lower extremities. All patients had 
neurological claudication, and four presented paresis in distal 
myotomes of the lower extremities on clinical examination. 
The femoral nerve stretch test results of two patients were 
positive. One patient also had spasticity due to a previous 
cervical spondylosis operation. Lumbar MRI revealed isolated 
lateral recess stenosis in eight patients, central lumbar stenosis 
in six patients, and both entities in 10 patients.
A total of 31 spinal levels were targeted using the full-
endoscopic percutaneous interlaminar approach. The number 
of endoscopic decompression procedures was two for the L2-
L3 level, 10 for the L3-L4 level, 17 for the L4-L5 level, and two 
for the L5-S1 level. A decompression on two levels occurred 
in five patients, and one underwent the procedure on three 
levels. The average skin-to-skin operation time was 62 min 
for patients treated at a single level (51-74 min), 96 min for 
patients undergoing a two-level procedure (83-110 min) and 

Figure 5. Exposure of the ligamentum flavum and facet joint. (Lig. 
Flavum: Ligamentum flavum, Proc. A. I.: Inferior articulating pro-
cess, Proc. A. S.: Superior articulating process)

Figure 6. Bone resection. (Lig. Flavum: Ligamentum flavum, Proc. 
A. I.: Inferior articulating process, Proc. A. S.: Superior articulating 
process)

Figure 7. Completion of the ipsilateral bone resection. (Lig. Flavum: 
Ligamentum flavum, Proc. A. I.: Inferior articulating process, Proc. A. 
S.: Superior articulating process)

Figure 8. Contralateral bone and ligament resection. (Lig. Flavum: 
Ligamentum flavum, Proc. A. I.: Inferior articulating process)

Figure 4. Positioning (A) and manipulation (B) of the working 
sleeve
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163 min for the patient treated at three levels. No complication 
or neurological deterioration was observed after surgery. In one 
of the four patients with preoperative paresis, the neurological 
status improved during the early postoperative period. One 
patient who underwent a single-level surgery and another 
subjected to a multi-level intervention reported pain in both 
legs of the same severity as before surgery. No evidence of spinal 
instability was detected during the postoperative assessments.
The comparison between pre- and postoperative pain scores 
revealed a significant decrease in pain levels after treatment 
of patients with endoscopic interlaminar decompression at 
single or multiple spinal levels. In patients subjected to a 
single-level intervention, the preoperative mean VAS score was 
9, and the postoperative score was 2.5. Their mean ODI was 
43.5 and decreased to 11 in the postoperative evaluation. The 
difference between both scores was statistically significant 
(p=0.001). Before surgery, the mean VAS score was 8.5, and the 
mean ODI score was 40 for patients subjected to a multilevel 
resection. Both scores were significantly decreased to 3.5 and 
14.5, respectively (p=0.002), after surgery. At an individual 
level, the pain scores of two patients who did not report any 
postoperative improvement remained similar to those before 
surgery. After clinical and radiological evaluation, we proposed 
to perform a second operation, but both patients declined an 
additional intervention.

DISCUSSION

Although the most common surgical treatment for LSS is 
laminectomy, frequently accompanied by stabilization, less 
invasive surgical options have become popular recently. 
Classical decompression surgeries require extensive soft 
tissue dissection and bone removal. Because excessive bone 
and facet removal leads to instability, even in cases without 
preoperative instability, stabilization usually complements 
classical decompression procedures. This may cause additional 
morbidity and chronic persistent low back pain in patients with 
LSS, particularly older ones. Low patient satisfaction has been 
reported after these surgeries due to persistent or recurrent 
pain(19-32). For example, Amundsen et al.(19) evidenced the positive 
outcomes of the surgical management of lumbar stenosis and 
mentioned a certain dissatisfaction of some patients during the 
early postoperative period. Another study found that surgical 
intervention was more effective than conservative treatment, but 
the relative benefit faded with time(20). Iguchi et al.(23) suggested 
spinal fusion after adequate decompression by laminectomy 
to avoid long-term deterioration in neurological status. 
Mayer et al.(32) proposed that paravertebral muscle dissection 
and retraction cause atrophy in traditional decompression 
procedures. Electromyographical anomalies and chronic 
denervation can also be observed after extreme decompressing 
operations(33). Young et al.(6) were among the first surgical teams 
to perform bilateral microscopic laminotomy. They treated 32 
patients and aimed to cause as little damage as possible while 

preserving stability by protecting the spinous process and 
interspinous and supraspinous ligaments(6). However, a study by 
Thomas et al.(26) showed that laminotomy was insufficient to 
decompress the spinal canal, as spondylolisthesis rates were 
similar to those of laminectomy. On the other hand, Aryanpur 
and Ducker(5) observed no complications after laminotomy 
in their lateral stenosis study. Additionally, a few reports on 
less invasive procedures indicated that these procedures also 
caused instability despite the minimal tissue damage and bone 
removal(34,35). However, most studies on bilateral laminectomy 
and unilateral or bilateral decompression have not described 
any instability(16,36-41).
Weiner et al.(16) suggested bilateral microdecompression 
using a unilateral route to successfully treat lower back pain 
by causing minimal tissue damage. Orpen et al.(42) published 
a similar study in 2010. Four patients developed symptomatic 
instabilities in their two-year follow-up of 100 patients with 
“grade 1” spondylolisthesis and no instability symptoms. 
Thomé et al.(35) compared bilateral decompression using 
bilateral laminotomy, unilateral laminotomy, and laminectomy 
in patients without disc herniation and instability symptoms. 
Although all three methods effectively treated symptoms and 
resulted in greater distances walked by patients, the bilateral 
laminotomy seemed superior to the other methods. Instability 
symptoms were reported in three out of 40 patients treated 
with laminectomy and two out of 40 patients treated with 
unilateral laminotomy and bilateral decompression(35).
In 2005, Ikuta et al.(18) compared microendoscopic and 
traditional microscopic laminectomy methods. Short-term 
analysis showed that the microendoscopic approach was 
better at treating lower back pain and restoring functionality. 
Additionally, the microendoscopic method prevented blood 
loss and the excessive administration of painkillers. Ikuta et 
al.(18) reported a longer operation time for the microendoscopic 
method than that of the traditional method; however, they 
attributed this difference to the novelty and lack of mastery of 
the approach. Wada used a single tubular retractor to perform 
bilateral decompression. Although they stated that this method 
achieved adequate decompression, working through a narrow 
tube is disadvantageous. Moreover, in his study, they reported 
only one surgical field hematoma as a complication(43).
Here, we treated all patients using a full-endoscopic 
percutaneous interlaminar approach. This method was first 
described by Ruetten in 2006 and modified for spinal stenosis 
in 2009. The comparison of full-endoscopic and microscopic 
decompression methods in 161 patients with unilateral single-
level lateral recess stenosis revealed that the full-endoscopic 
approach resulted in an increased walking distance and 
less pain. Moreover, the full-endoscopic approach allowed 
better surgical field vision, shorter operation time, and faster 
rehabilitation. Because of minimal tissue damage, there was 
less scar tissue and a lower need for blood transfusion. The 
only reported disadvantage of the full-endoscopic method is 
the long and arduous learning process(1). In a study by Komp 
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et al.(17), 74 patients, including those with radicular pain and 
single-level stenosis, underwent unilateral full-endoscopic 
surgery. The authors reported an average operation time 
of 44 min (35-61 min) and no significant blood loss. They 
listed transient dysesthesia, transient urinary retention, dural 
injury, and motor deficit as possible complications. They also 
observed an increased kyphotic angle at the operated level 
in three patients (4.2%) and decreased intervertebral disc 
space height in eight patients (11.1%). Additionally, grade 1 
spondylolisthesis progressed to grade 2 in one patient. No 
additional instability findings were reported(17). Siepe et al.(44) 
used the endoscopic interlaminar over-the-top technique for 
bilateral decompression of both nerve roots. 
McGrath et al.(45) compared the outcomes of minimally 
invasive and endoscopic unilateral laminotomies for bilateral 
decompression. They showed that the operation time was 
significantly longer for the endoscopic group, but the hospital 
stay was shorter. At the first-year follow-up, the VAS scores for 
leg pain and back pain disability index scores were significantly 
lower in the endoscopic group. The endoscopic technique was 
the first to introduce a tubular retractor and replace the trocar 
with an endoscope(45). A similar study by Chen et al.(46) compared 
full-endoscopic and microscopic unilateral laminotomies for 
bilateral decompression of LSS at the L4-L5 level. A 9-mm 
endoscope with a 5.7-mm working channel was used (Vertebris 
stenosis, RIWOSpine, GmbH, Knittlingen, Germany). There 
were no significant differences in postoperative disc height, 
translational motion, or facet preservation rate. No findings of 
instability were reported for both groups. The use of analgesics, 
blood loss, and hospitalization time were significantly lower in 
the endoscopic group. Furthermore, the endoscopic group had a 
lower VAS score for back pain, whereas there was no significant 
difference in leg pain and ODI(46). A study by Lee et al.(47) on 
213 patients (232 lumbar levels) subjected to decompression 
for treating spinal canal and lateral recess stenoses reported 
significantly lower VAS scores for leg and back pain and mean 
ODIs. Kim et al.(48) included 48 patients in their study, showing 
that full-endoscopic bilateral decompression for LSS decreased 
the VAS score and ODI. Macnab outcome grade was good to 
excellent in 96% of patients. Kim et al.(48) used an iLESSYS 
Delta Endoscopic System (Joimax GmbH, Karlsruhe, Germany). 
This system has a working cannula with a 13.7-mm outer 
diameter and a 10.2-mm inner diameter. The endoscope has a 
10-mm outer diameter and a 6-mm working channel. Dural tear 
occurred in 3 patients (6.25%), and 2 patients (4.17%) required 
a transforaminal interbody fusion procedure. There were no 
findings of instability during the follow-up period(48). In another 
study, 450 patients with single- and multiple-level lumbar 
stenosis were operated on using a full-endoscopic approach 
with a single-entry point. No evidence of instability was found in 
the postoperative dynamic imaging modalities(49). However, most 
of the aforementioned studies involved patients with single-
level pathologies. In our study, all patients had neurological 
claudication, and none presented spinal instability, even those 

subjected to a multilevel resection. Postoperative decreases 
in the ODI and VAS scores were statistically significant. There 
was a poor outcome for two patients, one undergoing a two-
level intervention and one undergoing a single-level resection. 
One of these patients had previously undergone surgery after 
a diagnosis of acromegaly. Postoperative evaluation of both 
patients suggested insufficient decompression, and the patients 
were offered a second intervention that they declined.
In the present study, four patients had neurological deficits 
before surgery. The neurological deficit improved in one of 
these patients, whereas the condition of the other three patients 
remained unchanged during the early postoperative period. 
No additional neurological deficits or complications were 
encountered. Contrary to many other studies(19-31,35), no spinal 
instability was detected in patients after a one-year follow-up. 
The mean operation time was 62 min in cases of single-level 
intervention, which was longer than that reported by Komp et 
al.(17). Because of constant irrigation, the actual bleeding could 
not be quantified, but the hemoglobin levels of patients were 
not significantly decreased. 

Study Limitations

The retrospective nature of the study, limited patient 
population, and inability to compare microscopic spinal 
decompression and endoscopic technique of the same surgeon 
were some of the study’s limitations.

CONCLUSION

Endoscopic procedures are increasingly used for spinal 
surgery, and the application areas of endoscopy are also 
expanding. Endoscopic treatment of LSS is relatively new, but 
its advantages are increasingly reported. Persistent pain and 
instability are severe problems occurring after decompression 
surgeries, and endoscopic approaches might allow for avoiding 
the complications encountered after traditional interventions. 
Lesser tissue damage and lower blood loss seem to be definite 
advantages of endoscopic surgeries, and operation time 
shortens as experience increases. Moreover, the endoscopic 
approach enables better preservation of the spine’s stability, 
even in patients operated on at multiple spinal levels. 

Ethics

Ethics Committee Approval: The study was approved by 
İstanbul University, İstanbul Faculty of Medicine, and the 
Ethics Committee for Clinical Trials (reference no: 655, date: 
15.04.2014). 
Informed Consent:  Informed consent was obtained from each 
patient and their parents.
Peer-review: Internally peer-reviewed.

Authorship Contributions

Surgical and Medical Practices:  İ.D., A.G.Y., A.S., Concept:  İ.D., 
T.C.Ü., A.G.Y., P.A.S., A.A., Y.A., A.S., Design:  İ.D., T.C.Ü., A.G.Y., 
P.A.S., A.A., Y.A., A.S., Data Collection or Processing:  İ.D., A.G.Y., 



194

Dolaş et al. Full-Endoscopic Lumbar Bilateral Decompression

J Turk Spinal Surg 2023;34(4):189-195

Analysis or Interpretation:  İ.D., T.C.Ü., A.G.Y., D.D., O.Ö., P.A.S., 
A.A., Y.A., A.S., Literature Search: İ.D., A.G.Y., D.D., O.Ö., C.İ.G., D.Ş., 
Writing: İ.D., C.İ.G., D.Ş.
Conflict of Interest: No conflict of interest was declared by the 
authors.
Financial Disclosure: The authors declared that this study 
received no financial support.

REFERENCES

1.	 Ruetten S, Komp M, Merk H, Godolias G. Surgical treatment for 
lumbar lateral recess stenosis with the full-endoscopic interlaminar 
approach versus conventional microsurgical technique: a prospective, 
randomized, controlled study. J Neurosurg Spine. 2009;10:476-85. 

2.	 Issack PS, Cunningham ME, Pumberger M, Hughes AP, Cammisa FP. 
Degenerative lumbar spinal stenosis: evaluation and management. J 
Am Acad Orthop Surg. 2012;20:527-35. 

3.	 Kalichman L, Cole R, Kim DH, Li L, Suri P, Guermazi A, et al. Spinal 
stenosis prevalence and association with symptoms: the Framingham 
Study. Spine J. 2009;9:545-50. 

4.	 Deyo RA, Mirza SK, Martin BI, Kreuter W, Goodman DC, Jarvik 
JG. Trends, major medical complications, and charges associated 
with surgery for lumbar spinal stenosis in older adults. JAMA. 
2010;303:1259-65.

5.	 Aryanpur J, Ducker T. Multilevel lumbar laminotomies for focal spinal 
stenosis: Case report. Neurosurgery. 1988;23:111-5. 

6.	 Young S, Veerapen R, O’Laoire SA. Relief of lumbar canal stenosis 
using multilevel subarticular fenestrations as an alternative to wide 
laminectomy: preliminary report. Neurosurgery. 1988;23:628-33.

7.	 Nakai O, Ookawa A, Yamaura I. Long-term roentgenographic 
and functional changes in patients who were treated with wide 
fenestration for central lumbar stenosis. 1991;73A:1184-91. 

8.	 Kleeman TJ, Hiscoe AC, Berg EE. Patient outcomes after minimally 
destabilizing lumbar stenosis decompression: the ‘Port-Hole’ 
technique. Spine. 2000;25:865-70.

9.	 Tsai RY, Yang RS, Bray RS Jr. Microscopic laminotomies for degenerative 
lumbar spinal stenosis. J Spinal Disord. 1998;11:389-94.

10.	Yamazaki K, Yosida S, Ito T, Toba T, Kato S, Shimamura T. Postoperative 
outcome of lumbar spinal canal stenosis after fenestration: correlation 
with changes in intradural and extradural tube on magnetic 
resonance imaging. J Orthop Surg. 2002;10:136-43. 

11.	Guiot BH, Khoo LT, Fessler RG. A minimally invasive technique for 
decompression of the lumbar spine. Spine. 2002;27:432-8. 

12.	Mariconda M, Roberto F, Gatto A, Longo C, Milano C. Unilateral 
laminectomy for bilateral decompression of lumbar spinal stenosis: a 
prospective comparative study with conservatively treated patients. J 
Spinal Disord Tech. 2002;15:39-46. 

13.	Palmer S, Turner R, Palmer R. Bilateral decompression of lumbar 
spinal stenosis involving a unilateral approach with microscope and 
tubular retractor system. J Neurosurg. 2002;97:213-7. 

14.	Poletti CE. Central lumbar stenosis caused by ligamentum flavum: 
unilateral laminotomy for bilateral ligamentectomy: preliminary 
report of two cases. Neurosurgery. 1995;37:343-7. 

15.	Spetzger U, Bertalanffy H, Naujokat C, Keyserlingk DGV, Gilsbach 
JM. Unilateral laminotomy for bilateral decompression of lumbar 
spinal stenosis. Part I: Anatomical and surgical considerations. Acta 
Neurochir. 1997;139:392-6. 

16.	Weiner BK, Walker M, Brower RS, McCulloch JA. Microdecompression 
for lumbar spinal canal stenosis. Spine. 1999;24:2268-72. 

17.	Komp M, Hahn P, Merk H, Godolias G, Ruetten S. Bilateral operation 
of lumbar degenerative central spinal stenosis in full-endoscopic 
interlaminar technique with unilateral approach: prospective 2-year 
results of 74 patients. J Spinal Disord Tech. 2011;24:281-7. 

18.	Ikuta K, Arima J, Tanaka T, Oga M, Nakano S, Sasaki K, et al. Short-
term results of microendoscopic posterior decompression for lumbar 
spinal stenosis. Technical note. J Neurosurg Spine. 2005;2:624-33. 

19.	Amundsen T, Weber H, Nordal HJ, Magnaes B, Abdelnoor M, Lilleås 
F. Lumbar spinal stenosis: conservative or surgical management?: A 
prospective 10-year study. Spine. 2000;25:1424-36. 

20.	Atlas SJ, Keller RB, Wu YA, Deyo RA, Singer DE. Long-term outcomes 
of surgical and nonsurgical management of lumbar spinal stenosis: 
8 to 10 year results from the maine lumbar spine study. Spine. 
2005;30:936-43. 

21.	Caputy AJ, Luessenhop AJ. Long-term evaluation of decompressive 
surgery for degenerative lumbar stenosis. J Neurosurg. 
1992;77:669-76. 

22.	Getty CJM. Lumbar spinal stenosis: the clinical spectrum and the 
results of operation. J Bone Joint Surg Br. 1980;62-B:481-5. 

23.	Iguchi T, Kurihara A, Nakayama J, Sato K, Kurosaka M, Yamasaki 
K. Minimum 10-year outcome of decompressive laminectomy for 
degenerative lumbar spinal stenosis. Spine. 2000;25:1754-9. 

24.	Lee CK. Lumbar spinal instability (olisthesis) after extensive posterior 
spinal decompression. Spine. 1983;8:429-33. 

25.	Lombardi JS, Wiltse LL, Reynolds J, Widell EH, Spencer C. Treatment 
of degenerative spondylolisthesis. Spine. 1985;10:821-7. 

26.	Thomas NWM, Rea GL, Pikul BK, Mervis LJ, Irsik R, McGregor JM. 
Quantitative outcome and radiographic comparisons between 
laminectomy and laminotomy in the treatment of acquired lumbar 
stenosis. Neurosurgery. 1997;41:567-75. 

27.	Shenkin HA, Hash CJ. Spondylolisthesis after multiple bilateral 
laminectomies and facetectomies for lumbar spondylosis. Follow-up 
review. J Neurosurg. 1979;50:45-7. 

28.	Silvers HR, Lewis PJ, Asch HL. Decompressive lumbar laminectomy for 
spinal stenosis. J Neurosurg. 1993;78:695-701. 

29.	Tuite GF, Stern JD, Doran SE, Papadopoulos SM, McGillicuddy JE, 
Oyedijo DI, et al. Outcome after laminectomy for lumbar spinal 
stenosis. Part I: Clinical correlations. J Neurosurg. 1994;81:699-706. 

30.	Tuite GF, Doran SE, Stern JD, McGillicuddy JE, Papadopoulos SM, 
Lundquist CA, et al. Outcome after laminectomy for lumbar spinal 
stenosis. Part II: Radiographic changes and clinical correlations. J 
Neurosurg. 1994;81:707-15. 

31.	Turner JA, Ersek M, Herron L, Deyo R. Surgery for lumbar spinal stenosis. 
Attempted meta-analysis of the literature. Spine. 1992;17:1-8. 

32.	Mayer TG, Vanharanta H, Gatchel RJ, Mooney V, Barnes D, Judge L, et 
al. Comparison of CT scan muscle measurements and isokinetic trunk 
strength in postoperative patients. Spine. 1989;14:33-6. 

33.	See DH, Kraft GH. Electromyography in paraspinal muscles following 
surgery for root compression. Arch Phys Med Rehabil. 1975;56:80-3. 

34.	Costa F, Sassi M, Cardia A, Ortolina A, de Santis A, Luccarell G, et 
al. Degenerative lumbar spinal stenosis: analysis of results in a series 
of 374 patients treated with unilateral laminotomy for bilateral 
microdecompression. J Neurosurg Spine. 2007;7:579-86. 

35.	Thomé C, Zevgaridis D, Leheta O, Bäzner H, Pöckler-Schöniger C, 
Wöhrle J, et al. Outcome after less-invasive decompression of lumbar 
spinal stenosis: a randomized comparison of unilateral laminotomy, 
bilateral laminotomy, and laminectomy. J Neurosurg Spine. 
2005;3:129-41. 

36.	Çavuşoğlu H, Türkmenoğlu O, Kaya RA, Tuncer C, Çolak İ, Şahin Y, et 
al. Efficacy of Unilateral Laminectomy for Bilateral Decompression in 
Lumbar Spinal Stenosis. Turk Neurosurg. 2022;17. 

37.	Nyström B, Weber H, Amundsen T. Microsurgical decompression 
without laminectomy in lumbar spinal stenosis. Ups J Med Sci. 
2001;106:123-31. 

38.	Ji YC, Kim YB, Hwang SN, Park SW, Kwon JT, Min BK. Efficacy of 
Unilateral Laminectomy for Bilateral Decompression in Elderly 
Lumbar Spinal Stenosis. J Korean Neurosurg Soc. 2005;37:410-5.



195

Dolaş et al. Full-Endoscopic Lumbar Bilateral Decompression

J Turk Spinal Surg 2023;34(4):189-195

39.	Yücesoy K, Ozer E. Inverse laminoplasty for the treatment of lumbar 
spinal stenosis. Spine. (Phila Pa 1976). 2002;27:E316-20. 

40.	Won Kim S, il Ju C, Gue Kim C, Myung Lee S, Shin H. Minimally 
Invasive Lumbar Spinal Decompression : A Comparative Study 
Between Bilateral Laminotomy and Unilateral Laminotomy for 
Bilateral Decompression. 2007;27:120-7.

41.	Postacchini F, Cinotti G, Perugia D, Gumina S. The surgical treatment 
of central lumbar stenosis. Multiple laminotomy compared with total 
laminectomy. J Bone Joint Surg Br. 1993;75:386-92. 

42.	Orpen NM, Corner JA, Shetty RR, Marshall R. Micro-decompression 
for lumbar spinal stenosis: the early outcome using a modified 
surgical technique. J Bone Joint Surg Br. 2010;92:550-4. 

43.	Wada K, Sairyo K, Sakai T, Yasui N. Minimally invasive endoscopic 
bilateral decompression with a unilateral approach (endo-BiDUA) 
for elderly patients with lumbar spinal canal stenosis. Minim Invasive 
Neurosurg. 2010;53:658. 

44. Siepe CJ, Sauer D, Michael Mayer H. Full endoscopic, bilateral over-
the-top decompression for lumbar spinal stenosis. Eur Spine J. 
2018;27:563-5. 

45.	McGrath LB, White-Dzuro GA, Hofstetter CP. Comparison of clinical 
outcomes following minimally invasive or lumbar endoscopic 
unilateral laminotomy for bilateral decompression. J Neurosurg 
Spine. 2019;30:491-9. 

46.	Chen KT, Choi KC, Shim HK, Lee DC, Kim JS. Full-endoscopic versus 
microscopic unilateral laminotomy for bilateral decompression 
of lumbar spinal stenosis at L4-L5: comparative study. Int Orthop. 
2022;46. 

47.	Lee CW, Yoon KJ, Jun JH. Percutaneous Endoscopic Laminotomy with 
Flavectomy by Uniportal, Unilateral Approach for the Lumbar Canal 
or Lateral Recess Stenosis. World Neurosurg. 2018;113:e129-37. 

48.	Kim HS, Paudel B, Jang JS, Oh SH, Lee S, Park JE, et al. Percutaneous 
Full Endoscopic Bilateral Lumbar Decompression of Spinal Stenosis 
Through Uniportal-Contralateral Approach: Techniques and 
Preliminary Results. World Neurosurg. 2017;103:201-9. 

49.	Lim KT, Wi Nam HG, Kim SB, Kim HS, Park JS, Park CK. Therapeutic 
Feasibility of Full Endoscopic Decompression in One- to Three-Level 
Lumbar Canal Stenosis via a Single Skin Port Using a New Endoscopic 
System, Percutaneous Stenoscopic Lumbar Decompression. Asian 
Spine J. 2019;13:272. 




