
1028 www.e-neurospine.org

Original Article
Corresponding Author
Christoph Hofstetter 

 https://orcid.org/0000-0002-5324-950X

Department of Neurological Surgery, 
University of Washington, 325 Ninth Ave, 
Box 359924, Seattle, WA 98104, USA
Email: chh9045@uw.edu; respub2@uw.edu

Received: April 30, 2022
Revised: August 20, 2022 
Accepted: October 12, 2022

Full Endoscopic Ligamentum Flavum 
Sparing Unilateral Laminotomy for 
Bilateral Recess Decompression: Surgical 
Technique and Clinical Results
Woo-Keun Kwon1, Katherine A. Kelly2, Malia McAvoy2, Sananthan Sivakanthan2, 
John Ogunlade2, Natalie Kai Yi Yap2, Sharon Durfy2, Christoph P. Hofstetter2

1Department of Neurosurgery, Korea University Guro Hospital, Korea University College of Medicine, Seoul,  
 Korea  
2Department of Neurological Surgery, University of Washington, Seattle, WA, USA

Objective: Interlaminar endoscopic spine surgery has been introduced and utilized for lum-
bar lateral recess decompression. We modified this technique and utilized it for bilateral lat-
eral recess stenoses without significant central stenosis. Here we present the surgical details 
and clinical outcome of ligamentum flavum sparing unilateral laminotomy for bilateral re-
cess decompression (ULBRD).
Methods: Prospectively collected registry for full-endoscopic surgeries was reviewed retro-
spectively. One hundred eighty-two consecutive cases from a single center between Sep-
tember 2015 and March 2021 were reviewed and 57 of them whom underwent ULBRD 
were enrolled for analysis. Basic patient demographic data, perioperative details, surgery-
related complications, and clinical outcome were reviewed. The detailed surgical technique 
is presented as well.
Results: Among the 57 patients enrolled, 37 were males while the other 20 were females. 
The mean age was 58.53 ± 14.51 years, and a bimodal age distribution at the age of mid-fif-
ties and mid-sixties or older was noted. The later age-peak was related to coexistence of de-
generative scoliosis. The average operative time per lamina was 70.34 ± 20.51 minutes and 
mean length of stay was 0.56 ± 0.85 days. Four perioperative complications were reported 
(7.0%) and the overall reoperation rate at the index level within 1 year was 8.8%. The pre-
operative back/leg visual analogue scale scores and functional outcome scales including Eu-
roQol-5 dimension questionnaire, Oswestry Disability Index presented significant improve-
ment immediately after surgery and were maintained until final follow-up.
Conclusion: ULBRD for bilateral lateral recess stenoses without significant central stenosis 
resulted in good clinical outcomes with acceptably low perioperative complications rates. 
Sufficient decompression was achieved with the central ligamentum flavum being preserved.

Keywords: Endoscopic spine surgery, Lateral recess stenosis, Radiculopathy, Minimally in-
vasive spine surgery, Interlaminar endoscopic lateral recess decompress 

INTRODUCTION

Radiculopathy of the lumbar spine is one of the most com-
mon pathologic conditions that spine physicians encounter in 
their daily practice. Lumbar spine diseases presenting with ra-
diculopathy exert an enormous socioeconomic burden with in-

creasing numbers of patients and costs associated with this dis-
ease.1 Radiculopathy can be a consequence of various patho-
logic changes of the lumbar spine such as herniated interverte-
bral discs, lateral recess stenoses (LRSs), spondylolistheses, and 
rarely may be due to tumors or infections.

Diagnosis of symptomatic LRS is occasionally controversial, 
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given that radicular symptoms often correlate poorly with im-
aging findings on magnetic resonance imaging (MRI).2 The lat-
eral recess is a distinct anatomic area located ventral to the su-
perior articular process (SAP) of the lower lumbar vertebrae, 
and is delineated by the intervertebral disc (IVD) ventrally and 
the facet joint dorsally. Since it was first reported in the early 
1980s,3,4 LRS defines a degenerative condition resulting in sub-
sequent neural compression characterized by significant com-
pression of the traversing root at the entry zone of the foramen 
of lumbar roots. While the majority of lumbar central canal ste-
noses are seen in older patients due to the degenerative nature 
of the disease,5,6 LRS without central canal stenosis can be seen 
in the early stage of degeneration. Unlike the central stenoses 
which clinically present with neurogenic claudication, LRS usu-
ally present clinically very similar to herniated IVDs, making 
LRS a distinct pathology. For LRS patients not responding to 
thorough conservative treatment, surgical decompression of 
the lateral recess is recommended,7-9 and open laminectomy is 
widely accepted as a safe and cost-effective surgical approach 
for these intractable LRSs.10,11 However there are significant 
drawbacks to traditional open laminectomies, including possi-
ble surgical injuries to the paraspinal structures. In addition, a 
certain amount of bony resection is necessary to create a path 
to the lateral recess and to achieve optimal bony decompres-
sion. Since the lateral recess is adjacent to the facet joint, there 
is a risk of iatrogenic segmental instability, which in some cases 
require arthrodesis surgeries.12-14 Thus, various minimally inva-
sive spine surgery techniques, including tubular retractor sur-
geries and endoscopic surgeries, which minimize approach-re-
lated injuries to the adjacent structure have been introduced.15-19 
Among these, full-endoscopic decompression for various lum-
bar degenerative lesions has gained popularity because of several 
advantages over open surgery, including lesser paraspinal inju-
ry, lesser blood loss, and rapid return to work and daily activi-
ties.7,17,19-21 The use of full-endoscopic technique in the field of 
spine surgery has undergone considerable evolution,22 and sci-
entific evidence is mounting regarding favorable clinical and 
radiologic outcomes, specifically for lateral recess decompres-
sions.7,17,18,23-26 However, previous research has focused primarily 
on unilateral decompressions, or lateral recess decompressions 
accompanied by central stenosis decompression for cases of bi-
lateral decompression. These reports do not address the subset 
of LRS cases, often associated with a younger population, which 
require bilateral decompression of the lateral recess, but do not 
require decompression of the central canal. The objective of our 
research was to use our prospectively collected endoscopic 

spine surgery database to determine complication and clinical 
outcomes for patients at our institution who underwent unilat-
eral laminotomy for bilateral recess decompression (ULBRD).

MATERIALS AND METHODS

1. Patient Cohort and Clinical Data Measures
A prospectively collected database of consecutive endoscopic 

interlaminar lumbar surgeries by a single surgeon was retrospec-
tively screened and queried for ULBRD between September 
2015 and March 2021. The University of Washington Human 
Subjects Division reviewed and approved this study and all pa-
tients provided informed consent for participation. Patients en-
rolled included those with history of more than 6 weeks of con-
servative nonsurgical treatment including systemic medication 
(analgesics, nonsteroidal anti-inflammatory drugs). Patients with 
significant instability, grade C and D central stenosis,27 or signifi-
cant disc herniation at the index level were excluded from analy-
sis. Demographic information and clinical variables were ob-
tained from the medical record, including preoperative imaging 
study results, clinical outcomes, intraoperative estimated blood 
loss (EBL), length of stay (LOS), underlying comorbidities, 
American Society of Anesthesiologists (ASA) physical status 
(PS) classification grade, perioperative complications, preopera-
tive preparation time for anesthesia, positioning and drape, and 
incision to closure operative time. Clinical outcomes were mea-
sured by visual analogue scale (VAS) for both back and leg pains, 
Oswestry Disability Index (ODI) scores, and EuroQol-5 dimen-
sion (EQ-5D) self-reported questionnaires at preoperative, 
2-week postoperative, 3-month postoperative, chronic (6-month 
to 1-year postoperative) and final postoperative follow-up. Fol-
low-up clinical data was available for 52 of 57 patients (91.2%); 5 
patients were lost to follow-up immediately after surgery and an 
additional 4 patients were lost to follow-up after the 2-week fol-
low-up. Mean follow-up duration for the remaining 48 patients 
(84.2%) was 26.5± 18.7 months (range, 3–54 months).

2. Preoperative Image Data Collection
All patients underwent routine imaging evaluation including 

radiographs and MRI. Preoperative radiographs consisted of 
plane anteroposterior and lateral and flexion/extension images. 
Instability at the index level was defined as excessive motion 
more than 3 mm on flexion/extension images.28 MRI included 
multiple sequences of T1 and T2 weighted images. The pres-
ence of central canal stenosis and LRS was graded as previously 
described.17,27
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3. Surgical Technique–ULBRD
1) Preparation for surgery

Under monitored general endotracheal anesthesia, the pa-
tient is positioned on surgical table with a Wilson frame. Simi-
lar to most endoscopic spine surgery techniques, ULBRD is fa-
cilitated with maximum flexion of the lumbar spine, resulting 
in maximized size of the interlaminar window for approach. 
Once the patient is positioned, an intraoperative C-arm fluoro-
scopic image is taken to check the level for surgery and to de-
termine an optimal entry point for the endoscopic procedure. 
The endplate view of the lower vertebral body is found, and then 
by tilting the C-arm caudally, the maximized view of the inter-
laminar window can be achieved. At this fluoroscopic view, the 
point for skin incision is marked at the point where the caudal 
margin of the target lamina meets the upper endplate line of the 
caudal vertebral body. This point is the exact point of the lateral 
recess which is the target for decompression. This step can be 

done either before or after the patient is prepped and draped.

2) Approach
A vertical 0.7-cm-sized incision is made at the marked point, 

penetrating the skin, subcutaneous layer, and the lumbar fascia 
simultaneously. Step-by-step serial dilators are advanced through 
the incision and the inferomedial margin of the rostral index 
level lamina is palpated. Intraoperative fluoroscopy is taken to 
confirm the level and to assure that the dilators are located on 
the target area. Then a tubular retractor is placed with the bevel 
initially facing medially to avoid creep of the paraspinal muscles. 
Radiofrequency cautery and endoscopic surgical equipment are 
utilized to control any bleeding and remove any remnant soft 
tissue or debris, optimizing the endoscopic surgical view at the 
caudal margin of the index lamina and the medial aspect of the 
facet joint.

Fig. 1. (A) For unilateral laminotomy for bilateral recess decompression, bony decompression is carried out along the bony in-
sertion of the ligamentum flavum (LF) (principal anatomical landmark) from ipsilateral to contralateral superior articular pro-
cess (SAP) (blue arrow). (B) Upon minimal resection of inferomedial aspect of the ipsilateral inferior articular process the SAP 
is seen. The green dotted line shows the border of the LF and SAP. (C) The medial aspect of the SAP is resected and the travers-
ing nerve root is decompressed and mobilized. Using the diamond burr the LF attachment on the rostral edge of the caudal in-
dex level lamina is followed to the contralateral side. (D) The asterisks show bilateral opening of the LF for lateral recess decom-
pression. (E) The contralateral recess is decompressed using the burr and Kerrison rongeur. (F) The contralateral traversing nerve 
root (white arrow) is decompressed and mobilized. SP, pinous process.
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3) Decompression
Surgical decompression is performed following the yellow 

ligament attachment along the rostral edge of the caudal index 
level lamina (Fig. 1A). First, minimal the resection or the infer-
omedial inferior articular process is carried out with the high-
speed burr until the SAP is exposed (Fig. 1B). The medial as-
pect of the SAP is resected to achieve decompression of the lat-
eral recess. After adequate bone work, the traversing nerve root 
is decompressed spanning from the tip of the SAP to the mid-
portion of the caudal index level pedicle (Fig. 1C). The lateral 
aspect of the yellow ligament overlying the nerve root can be 
removed as necessary. The nerve root is then mobilized, any 
adhesions are resected with microscissors and decompression 
of the nerve root beyond the rostral and caudal aspect of the 
lateral recess is confirmed. After the ipsilateral decompression 
is completed, the working channel and endoscope is gradually 
tilted towards the contralateral side. Using the diamond burr 
the yellow ligament attachment on the rostral edge of the cau-
dal index level lamina is followed to the contralateral side (Fig. 
1D). Once the contralateral facet joint and lateral recess are vi-
sualized, the medial and ventral part of the SAP are undercut 
using a combination of high-speed drill and Kerrison rongeurs 
(Fig. 1E). The amount of ligamentum flavum removal at the bi-
lateral lateral recesses depend on the severity of traversing root 
compression, but generally only the ligament overlying and com-
pressing the nerve roots are removed and the central ligamen-
tum flavum overlying central thecal sac is preserved. Finally, 
the contralateral traversing nerve root is mobilized with the 
blunt dissector and any adhesions are lysed (Fig. 1F). Typically, 
unless there is an accompanied significant disc herniation, there 
is no need for disc removal. The overall surgical procedure is 
also presented as a Supplementary videoclip 1.

4) Wound closure and discharge
Meticulous hemostasis should be performed prior to with-

drawal of the endoscopic system and closure. Hemostasis can 
be assisted by radiofrequency cautery and/or use of hemostatic 
agents. Wound closure proceeds in layer-by-layer sutures. Steri-
strips can be applied or skin sealing bonds may be used. Wound 
drains are not routinely placed unless required due to intraop-
erative issues. Patients are encouraged to ambulate immediately 
after surgery and discharged the same day if their medical sta-
tus permits.

4. Statistics
Demographic information, radiologic information, and clini-

cal outcome measures were analyzed using descriptive statistics. 
Continuous variables are presented as mean± standard devia-
tion, while categorical variables are shown by frequency and 
percentage equivalence. Statistical analyses comparing clinical 
results pre- and postoperatively were carried out by indepen-
dent Student t-test; p< 0.05 was defined as statistical significance. 

Table 1. Patient demographic and clinical characteristics

Characteristic Value

Sex 

   Male 37 (64.9)

   Female 20 (35.1)

Age (yr) 58.53 ± 14.51

BMI (kg/m2) 29.85 ± 6.18

Scoliosis

   Total 5 (8.8)

   Age < 65 yr 0 (0)

   Age ≥ 65 yr 5 (20.9)

Comorbidities

   Hypertension 26 (45.6)

   Diabetes mellitus 6 (10.5)

   Obesity (BMI > 30 kg/m2) 23 (40.3)

Prior surgery

   Yes 19 (33.3)

   No 38 (66.7)

Follow-up duration (mo) 26.5 ± 18.7

   Range 3–54

Level of surgery

   1 Level 46 (80.7)

   2 Levels 11 (19.3)

Index levels (n = 68)

   L1/2 3 (4.4)

   L2/3 3 (4.4)

   L3/4 10 (14.7)

   L4/5 40 (58.8)

   L5/S1 12 (17.6)

ASA PS classification

   I 5 (8.8)

   II 29 (50.9)

   III 23 (40.4)

   IV 0 (0)

Values are presented as number (%) or mean ± standard deviation 
unless otherwise indicated.
BMI, body mass index; ASA PS, American Society of Anesthesiolo-
gists physical status.



ULBD for Bilateral Lateral Recess StenosisKwon WK, et al.

https://doi.org/10.14245/ns.2244344.1721032 www.e-neurospine.org

IBM SPSS Statistics ver. 23.0 (IBM Co., Armonk, NY, USA) was 
used for analysis.

RESULTS

1. Patient Enrollment and Characteristics
A total of 57 of the 182 patients in our database had ULBRD 

for bilateral LRS and met the inclusion criteria (Table 1). All 
patients had clinical and radiologic evidence of radiculopathy 
associated with bilateral LRS. The average age at time of surgery 
was 58.53± 14.51 years; 37 were male (64.9%) and 20 were fe-
male (35.1%). The age of patients who underwent surgery ap-
pear to cluster in a bimodal distribution, at the age of 40-mid 

50 years and at > mid-60 years (Fig. 2). There were 5 patients 
with accompanying degenerative scoliosis of the lumbar spine 
(8.8%), and all were ≥ 65 years (20.9%, red circles in Fig. 2). A 
total of 26 patients had underlying hypertension (45.6%), 6 had 
diabetes mellitus (10.5%), and 23 had obesity with body mass 
index (BMI) higher than 30 (40.4%). The overall mean BMI 
was 29.85± 6.18 kg/m2. Preoperative back VAS was 7.04± 2.36, 
leg VAS was 6.31± 2.78, EQ-5D was 0.574± 0.182, and the ODI 
was 50.12± 15.01.

2. Perioperative Surgical Details and Complications
A total of 46 cases were single level decompressions and 11 

were 2-level decompressions; There were no 3 or more level 
surgeries in this cohort (Table 1). Among the 68 levels of sur-
geries in all 57 patients, the L4/5 level was the most prevalent 
level with 40 levels (58.8%) and the L5/S1 level was the 2nd most 
prevalent level with 12 cases (17.6%) (Table 1). Higher levels 
such as L1/2 or 2/3 were less than 10% of the overall number of 
levels. There were 23 patients with an ASA PS classification of 
III (40.4%) while the other 34 had ASA PS classification of I or 
II. All endoscopic procedures were completed without any an-
esthesia- or surgery-related intraoperative morbidities or deaths. 
As shown in Table 2, average preoperative preparation time was 
68.02 ± 15.88 minutes per patient and the operative time per 
operated lamina was 70.34± 20.51 minutes. EBL was 8.34± 15.11 
mL per level and the mean postoperative LOS was 0.56± 0.85 
days. There were 2 intraoperative complications (3.5%) which 
were both iatrogenic dural tears and subsequent cerebrospinal 
fluid leakages. One case resolved spontaneously while the sec-
ond case required lumbar drainage and a longer hospital stay. 

Fig. 2. Graph depicting the age distribution of our patient co-
hort. A bimodal age distribution was observed with one pa-
tient cluster at the age of 40-mid 50 years and the other one at 
> mid-60 years. Red circles demarcate patients with accompa-
nied degenerative lumbar scoliosis.
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Table 2. Perioperative surgical details

Variable Value Details

Preparation time (min) 68.02 ± 15.88 Anesthesia, positioning, level confirmation, draping, OR setting up

Operative time (min) 70.34 ± 20.51 Per operated lamina

Estimated blood loss (mL)   8.34 ± 15.11 Per operated level

Length of stay (day) 0.56 ± 0.85

Complications

   Intraoperative 2 (3.5) 2 Iatrogenic dural tear and subsequent CSF leaks

   Perioperative 4 (7.0) Transient urinary retention, short-term recurrence ( < 1 mo), DVT of leg, EDH

Index level reoperations 5 (8.8) 2 Disc herniations occurred at index level
1 Synovial cyst recurrence
2 MISS TLIFs for instability at index level

Values are presented as mean ± standard deviation or number (%).
OR, operating room; CSF, cerebrospinal fluid; DVT, deep vein thrombosis; EDH, epidural hemorrhage, MISS, minimally invasive spine sur-
gery, TLIF, transforaminal lumbar interbody fusion.
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There were 4 perioperative complications during the immedi-
ate postoperative period (7.0%) which included transient uri-
nary retention, recurrence within a month, deep vein thrombo-
sis of the leg and a case of postoperative epidural hematoma 
which required hematoma removal. Representative pre- and 
postoperative T2-weighted MRI axial images are shown in Fig. 3.

3. Clinical Outcomes
The back VAS, leg VAS, EQ-5D, and ODI scores at final fol-

low-up were 4.28± 2.87, 2.31± 2.89, 0.724± 0.170, and 32.44±  
22.81 respectively. The detailed clinical pain outcome and func-
tional outcome scores by different follow-up time points after 

surgery (2 weeks, 3 months, chronic 6–12 months, > 1-year, 
and most recent follow-up) are presented in Table 3 and Fig. 4. 
The postoperative VAS, EQ-5D, and ODI scores at each time 
point were all statistically significantly improved compared to 
the preoperative data (p< 0.05). These clinical outcome mea-
sures demonstrated an overall trend toward improvement until 
the chronic follow-up time point. The final follow-up VAS, 
EQ-5D and ODI scores presented a slight worsening, however 
this was not statistically significant. The overall rate for reoper-
ation at the index level within 1-year was 8.8%, and the de-
tailed information of the causes for reoperation are presented 
in Table 2.

Table 3. Preoperative and postoperative functional evaluation

Time period

Functional outcome

VAS score
EuroQol-5D ODI

Back Leg

Preoperative 7.04 ± 2.36 6.31 ± 2.78 0.574 ± 0.182 50.12 ± 15.01

Postoperative

   2 Weeks 4.48 ± 2.89 2.68 ± 3.08 0.682 ± 0.194 34.17 ± 19.86

   3 Months 4.12 ± 2.79 2.46 ± 2.80 0.738 ± 0.184 28.08 ± 21.08

   Chronic (6 to 12 months) 3.84 ± 3.07 2.05 ± 2.68 0.737 ± 0.167 28.50 ± 24.91

   Last follow-up 4.28 ± 2.87 2.31 ± 2.69 0.724 ± 0.170 32.44 ± 22.81

p-value (vs. preoperative) < 0.001 < 0.001 < 0.001 < 0.001

Values are presented as mean ± standard deviation.
VAS, visual analogue scale; EuroQol-5D, Euro-Quality of Life-5 Dimension; ODI, Oswestry Disability Index.

Fig. 3. Pre- and posteroperative magnetic resonance imaging (MRI) following unilateral laminotomy for bilateral recess decom-
pression. (A) Preoperative T2-weighted MRI depicts bilateral lateral recess stenosis. (B) Postoperative imaging confirms bilateral 
recess decompression while midline structures including paraspinal muscles, lamina, and yellow ligament are spared.

A B
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DISCUSSION

Increased utilization of endoscopy in spine surgery is evidenced 
by a recent global survey by Lewandrowski et al.29 Despite a steep 
learning curve for the acquisition of endoscopic spine surgery 
skills,30 the endoscope is emerging as an essential component of 
the armamentarium of the modern spine surgeon. Full-endo-
scopic spine surgery allows favorable functional outcomes, fast-
er recovery, earlier rehabilitation, less utilization of opioid med-
ication while minimizing approach-related morbidity compared 
with open and conventional minimally invasive techniques.7,30-32

Favorable clinical outcomes of unilateral lateral recess decom-
pression using full-endoscopic technique have been described 
by several groups.7,17,18,23-26 For our study, we were interested in 
better understanding the demographics, and clinical outcomes 
for our patients who require bilateral recess decompression, in 
the absence of central stenosis.

About 3 quarters of the spinal levels treated in our cohort were 
located at the 2 most caudal lumbar levels, reflecting the ana-
tomic nature of the lateral recess. The lateral recess becomes 
narrower at the caudal lumbar segments compared with rostral 
levels. A previous anatomic study revealed that nonpathologic 
anteriorposterior measurements for the lateral recess decrease 
in a caudal-direction from 9.1 mm at L1 to 6.0 mm at L4, and 
the height of the anteriorposterior lateral recess at L5 is approx-
imately 6.1 mm.33 While the physical space of the lateral recess 
becomes smaller in caudal levels, the nerve roots traverse more 
horizontally rather than vertically compared with rostral levels, 
rendering the lateral recess even more vulnerable to possible 

compressions by adjacent structures.
Traditionally, decompression of the lateral recess for patients 

suffering from LRS utilized an open microsurgical approach. 
However, more recently, a broad range of surgical approaches 
for this type of decompression have been used, ranging from 
standard open laminectomies to endoscopic approaches using 
minimally invasive techniques.34-36 Our group described a series 
of patients with symptomatic unilateral LRS who were treated 
successfully using interlaminar endoscopic decompression tech-
niques.17 Additional studies have demonstrated favorable clini-
cal results comparing full-endoscopic with microsurgical tech-
niques and highlighted the reduced approach-related morbidity 
afforded by a full-endoscopic approach.7,21,37 Aforementioned 
studies and the current cohort underwent interlaminar full-en-
doscopic approach for decompression of the lateral recess. An-
other endoscopic approach, the trans-SAP approach for lateral 
recess decompression, provides an alternative option for expos-
ing the exiting nerve root while avoiding inadvertent injury, 
particularly in cases where degenerative changes have distorted 
a patient’s anatomy.38 While transforaminal or trans-SAP appro-
aches cannot decompress the bilateral LRSs, our technique of 
ULBRD provides bilateral decompression via single approach, 
also providing a safe surgical corridor to access both lateral re-
cesses in endoscopic decompression surgery. Considering the 
novelty of these techniques, additional research is warranted to 
further analyze the advantages provided by each approach for 
various patient populations.

The surgical approach for patients requiring bilateral recess 
decompression but lacking central stenosis, consists of a single 

Fig. 4. Postoperative (preop) back and leg pain following unilateral laminotomy for bilateral recess decompression (ULBRD). 
Both the visual analogue scale (VAS) for back pain (A) and the VAS for leg pain (B) improved significantly following ULBRD. 
Functional outcome scales including EuroQol-5 dimension (EQ-5D) self-reported questionnaires (C) and Oswestry Disability 
Index (ODI) (D) scores presented statistically significant improvement after ULBRD. *p< 0.05, statistically significant differences.
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approach for bilateral decompression preserving the central lig-
amentum flavum. In traditional open surgery or classical mini-
mally invasive techniques, 2 different surgical approaches from 
each side are needed. Alternatively, with a unilateral approach, 
the midline structures, including the ligamentum flavum, must 
be sacrificed. There are consequences for this injury to the cen-
tral structures, including the possibility of iatrogenic instability 
or post-laminectomy spondylolistheses,14 particularly in cases 
with no central stenosis, such as the cohort described here. The 
importance of preserving midline structures has led to develop-
ment of less invasive normal structure preserving techniques. 
Minimizing medial facetectomies and preserving the midline 
ligamentous structures can cause a significant difference in lum-
bar stability compared to traditional decompressive laminecto-
mies.39,40 These results support leaving the medial border of the 
facet and preserving normal ligamentum flavum when a less 
destructive bilateral decompression is sufficient. Driven by this 
impetus, various minimally invasive techniques (open, tubular, 
and endoscopic) have been developed and evolved with the goal 
of maximally preserving midline structures from unnecessary 
removal and have shown promising results.15,16,41-43 Our tech-
nique can provide another alternative by fully preserving the 
supraspinous and interspinous ligaments, and the ligamentum 
flavum, with minimal risks and excellent clinical outcomes.

Another potential advantage to preserving the ligamentum 
flavum during laminectomy is that epidural scarring can be 
minimized. Epidural scarring after a laminectomy surgery is 
known to serve as a possible factor inducing postoperative pain. 
Excessive production of fibrosis at the postoperative epidural 
bed can cause neural irritation or stretching, and sometimes 
even mass effects, resulting in radicular symptoms.44-46 There-
fore, avoiding or at least minimizing epidural scarring can im-
prove postoperative clinical outcomes. Although it is impossible 
to completely prevent epidural scarring, efforts made to mini-
mize this phenomenon in laminectomies47,48 have demonstrat-
ed the clinical significance of ligamentum flavum preservation 
and support the use of endoscopic spine surgeries to minimize 
epidural scarring through minimizing the extent of laminecto-
mies and ligamentum flavum resection. Further research is nec-
essary to determine if surgical approaches preserving the liga-
mentum flavum benefit patients, including those in our cohort, 
by minimizing postoperative epidural fibrosis.

In our cohort of patients with bilateral LRS without central 
stenosis, age exhibited a bimodal distribution. The majority of 
patients were 40 to mid-50 years, with a second cluster at ≥ mid- 
60-years. Central lumbar stenosis is a very common condition; 

it is the most common indication for surgical decompression 
with or without fusion in the elderly.49 The occurrence of cen-
tral spinal stenosis is associated with advanced age, typically 
occurring in those > 65-years,50 consistent with our observation 
that the majority of our cohort was in the age range of 40’s–50’s. 
While patients in our cohort had not developed central steno-
ses, they may be experiencing the beginning stages of spine ag-
ing, resulting in their symptomatic LRSs. In our cohort, there 
were no cases of scoliosis in the younger subgroup, while > 20% 
of the older subgroup had accompanying scoliosis by diagnos-
tic criteria, and additional patients exhibited subclinical (not 
meeting the diagnostic criteria) indications of scoliosis. Coro-
nal imbalance of the lumbar spine can result in possible LRSs. It 
is possible that accompanying degenerative scoliosis-related cor-
onal deformities are an explanation for the bimodal age distri-
bution in this cohort; further research should aim at understand-
ing asymptomatic LRS in older patients without central stenosis.

The current study has several limitations. It is a single-center 
series and describes a small patient’s cohort. Moreover, given 
that this is the first description and analysis following ULBRD, 
we are planning to further study patient selection criteria in or-
der to identify patients who require additional foraminal de-
compression or stabilization and might be better suited for al-
ternative procedures. Further studies are needed to provide the 
scientific/clinical evidence of beneficial effect of ligamentum 
flavum sparing to counteract epidural fibrosis.

CONCLUSION

In this study cohort, patients receiving ULBRD for bilateral 
LRSs without significant central stenosis obtained good clinical 
outcomes with acceptable perioperative complications rates. 
ULBRD enabled sufficient decompression of bilateral lateral re-
cesses via a single endoscopic incision without sacrificing cen-
tral structures such as the midline ligamentum flavum. Further 
research is needed to understand long-term outcomes in large, 
diverse patient populations, with the ultimate goal of providing 
recommendations for the use of ULBRD under various clinical 
scenarios.

NOTES

Supplementary Materials: Supplementary videoclip 1 can be 
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Supplementary Videoclip 1. The overall step-by-step video for unilateral laminotomy for bilateral recess decompression is pre-
sented.


