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Abstract

Study Design: Retrospective cohort study and systematic review.

Objectives: Endoscopic decompression offers a minimally invasive alternative to traditional, open laminectomy. However,
comparison of these surgical techniques has been largely limited to small, single-center studies. In this study, we perform the first
international, multicenter comparison of both with regard to their associated rates of mortality, complications, readmissions, and
reoperations.

Methods: The 2017 American College of Surgeons’ National Surgical Quality Improvement Program (ACS-NSQIP) database,
containing data from over 650 hospitals internationally, was queried to evaluate the effect of endoscopic guidance on adverse
events. Operative time, length of stay, readmission and reoperation rates, as well as the incidence of peri- and postoperative
complications, were compared between endoscopic and open groups. The PubMed/MEDLINE database was queried for studies
comparing the techniques.

Results: A total of 10 726 single-level lumbar decompression patients were identified and included in this study, 34 (0.32%) of
whom were operated upon endoscopically. Apart from 2 (5.88%) readmissions, among which only 1 was unplanned, there were no
reported surgical complications within the endoscopic group. The mean length of stay for these patients was 0.86 + 1.44 days,
with procedures lasting an average of 91.89 + 46.72 minutes. However, these endpoints did not differ significantly from the open
group. On literature review, 16 studies met the inclusion criteria, and largely consisted of single-center, retrospective analyses.

Conclusions: Endoscopically guided approaches to single-level lumbar decompression did not reduce the incidence of adverse
events, length of stay or operative time, perhaps due to advances among certain nonendoscopic techniques, such as microsurgery.
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Introduction

Lumbar spinal stenosis is the most common indication for back

surgery in adults older than 65 years and is characterized by the

narrowing of the spinal canal with subsequent impingement

upon neural structures by surrounding bone and soft tissue.1-3

The pathophysiologic development of stenosis is complex and

multifactorial, most commonly resulting from degenerative

changes to spinal structures, including hypertrophy of the liga-

mentum flavum, bulging of the intervertebral disc, and facet

joint arthropathy.2 Clinically, this often manifests in the fifth

and sixth decades of life as generalized lower back pain,

radicular leg pain, and/or sensorimotor deficits in the lower

extremities.3-5
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Open lumbar laminectomy has long been considered the

conventional surgical intervention for decompression of lum-

bar stenosis.1,2,6 However, this technique involves extensive

muscle dissection and detachment in order to adequately expo-

sure and resect posterior spinal elements, consequently result-

ing in potentially significant blood loss, postoperative pain, and

generalized weakness.2,6 Additionally, disruption of patients’

native anatomy due to paraspinous soft tissue injury and

removal of midline ligaments can lead to significant pain and

muscular atrophy.7 Thus, the performance of microendoscopic

procedures has surged in recent years, in an effort to provide

adequate decompression through smaller incisions while pre-

serving midline musculotendinous structures and soft tis-

sues.1,6,7 More specifically, 2 “portal” incisions are rendered

laterally—one for the endoscope and the other for instruments,

with additional portals added per subsequent vertebral level.8

However, concrete evidence supporting the use of these mini-

mally invasive, endoscopic techniques over traditional, simple

open laminectomy without instrumentation remains to be seen.

Relatively few studies have directly compared surgical out-

comes, operative metrics, complications, readmissions, and

reoperations between endoscopic and nonendoscopic decom-

pression, and those that have tend to be underpowered. Here,

we conduct the first international, multi-institutional compari-

son of these 2 techniques with regard to their associated

adverse events, operative time, length of stay, readmissions,

and reoperations.

Methods

Patient Selection

A retrospective cohort analysis was conducted using de-

identified patient-level data queried from the American College

of Surgeons’ National Surgical Quality Improvement Program

(ACS-NSQIP, or simply NSQIP) database for the 2017 calendar

year. The program contains data from over 680 hospitals across

at least 14 countries around the world.9-11 Only 2017 data was

utilized due to the fact that a new Current Procedural Terminol-

ogy (CPT) code for endoscopic lumbar decompression—

62380—was introduced during that year, allowing us to differ-

entiate between endoscopic and “open” (simple nonendoscopic)

approaches, with the latter categorized under the code 63030.12

Patients whose primary CPT code was either of the 2 aforemen-

tioned were included in our study, and separated into endoscopic

and nonendoscopic groups accordingly.

Data Acquisition

All relevant baseline patient characteristics provided by NSQIP

were collected, including age, sex, race/ethnicity, height,

weight, admission status (ie, outpatient vs inpatient), primary

diagnosis (ie, disc disease, osteophytes, ligamentum flavum

hypertrophy, etc), and past history of comorbidities such as

diabetes, smoking, chronic obstructive pulmonary disease

(COPD), congestive heart failure, hypertension, renal failure

requiring dialysis, disseminated cancer, open wound/wound

infection, chronic steroid use, ventilator dependence, bleeding

disorders, preoperative blood transfusions, sepsis, and signifi-

cant weight loss. The endpoints of our study were 30-day

reported reoperation, readmission, death, and surgical compli-

cations, as well as total length of hospital stay and operative

time. Complications recorded by NSQIP include surgical site

infection, wound disruption, unplanned intubation, prolonged

ventilator support, renal insufficiency, pneumonia, pulmonary

embolism, deep vein thrombosis, urinary tract infection, myo-

cardial infection, cardiac arrest, bleeding requiring transfusion,

and sepsis. Reasons for readmission were also collected and

categorized.

Statistical Analysis

Chi-square and Student t tests were performed to assess the

effect of endoscope use on categorical and numerical variables

respectively, and to detect significant baseline differences, if

any, between endoscopic and open groups. Baseline variables

(eg, age, sex, race, comorbidities), as well as primary listed

diagnosis (indicating cause of lumbar stenosis, eg, idiopathic,

degenerative, ligamentum flavum hypertrophy, etc), were then

factored into a multivariate analysis using propensity score

matching in order to assess 2-tailed P values for primary end-

points (ie, death, reoperation, readmission, complications,

length of stay, and operative time). Statistical significance was

set at P < .05, and analysis was performed using SPSS (IBM

Corporation, Armonk, NY).

Systematic Review

A search of the PubMed/MEDLINE database was then con-

ducted in order to compare the findings of our study with those

of existing literature on the efficacy and complications of endo-

scopic decompression of the spine in relation to open surgical

approaches. Search queries included the phases “endoscopic

versus open lumbar laminectomy,” “endoscopic versus open

lumbar decompression,” and “endoscopic versus open lumbar

foraminotomy.” Articles comparing the 2 aforementioned tech-

niques, regardless of study design, were included in our anal-

ysis. Systematic reviews found in the query process were also

perused for citations and other mentions of individual articles

comparing endoscopic and nonendoscopic techniques, which

were subsequently included in our analysis as well.

Results

Demographics and Comorbidities

A total of 10 726 patients were identified, with 34 (0.32%)

having undergone endoscopic decompression. There was a

slight male preponderance in both endoscopic and nonendo-

scopic groups (55.9% and 56.4% respectively), and an average

age of approximately 52 years (52.51 + 15.01 and 51.92 +
15.93 years, respectively). However, this data was not signifi-

cantly different between the 2 groups. Furthermore, apart from
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the prevalence of COPD (8.82% vs 2.37%) at baseline, comor-

bidities were also no different between the cohorts. The full

sum of demographic and comorbidity data is listed in Table 1.

Adverse Events and Operative Data

Following propensity score matching to control for preopera-

tive patient characteristics, the incidence of perioperative and

30-day postoperative complications in the resulting equally

sized endoscopic and open decompression groups is summar-

ized in Table 2. There were no deaths, reoperations or compli-

cations reported for those patients operated upon

endoscopically. However, these figures were not significantly

lower than those of the open decompression group, where the

mortality rate was also 0%, and only 2.94% of patients returned

to the operating room (P ¼ 1.000).

The average endoscopically guided surgery lasted 91.47 +
47.36 minutes, whereas open operations had a mean operative

time of 92.51 + 57.55 minutes. In addition, the average length

of stay among endoscopic patients was 0.85 + 1.46 days, with

no prolonged hospitalization (>30 days) reported, compared

with 1.30 + 3.91 days, with 5 (0.05%) cases of prolonged

hospitalization. Two (5.88%) patients in the endoscopic group

were later readmitted to the hospital, compared with 0 (0.00%)

from the matched nonendoscopic group. Nonetheless, similar

to other endpoints, this particular difference was also not sta-

tistically significant.

Reasons for the readmission of patients are detailed in

Table 3. The only readmission in the endoscopic patient group

that was related to the initial surgery was due to atelectasis. In

the corresponding nonendoscopic group, the most common

reasons for readmission were surgical site infection

(14.2%), postprocedural pain (6.34%), postprocedural

Table 1. Patient Characteristics at Baseline.

Characteristic
Endoscopic
(N ¼ 34)

Open
(N ¼ 10 692) P

Sex, male, n (%) 19 (55.9) 6,033 (56.4) .541
Age, years, mean + SD 52.51 + 15.01 51.92 + 15.93 .825
Body mass index, kg/m2,

mean + SD
30.11 + 5.32 29.92 + 7.53 .879

Race/Ethnicity, n (%) .523
White 21 (91.2) 8,192 (76.6)
Black/African-American 1 (2.94) 688 (6.43)
Asian 0 (0.00) 248 (2.32)
American Indian/Alaskan
Native

0 (0.00) 52 (0.49)

Native Hawaiian/Pacific
Islander

0 (0.00) 26 (0.24)

Unknown/Not reported 2 (5.88) 1,486 (13.9)
Inpatient, n (%) 12 (35.3) 3,529 (33.0) .452
Transfer status, admit from

home, n (%)
34 (100.0) 10,478 (98.0) .983

Elective surgery, n (%) 31 (91.2) 9,688 (90.6) .989
Diabetes mellitus, n (%) 7 (20.6) 1,548 (14.5) .589
Current smoker, n (%) 8 (23.5) 2,289 (21.4) .448
Chronic obstructive

pulmonary disease, n (%)
3 (8.82) 253 (2.37) .047*

Congestive heart failure,
n (%)

0 (0.00) 14 (0.13) .956

Hypertension, n (%) 11 (32.4) 4,142 (38.7) .282
Dialysis, n (%) 0 (0.00) 21 (0.20) .935
Disseminated cancer, n (%) 0 (0.00) 17 (0.16) .947
Open wound/Wound

infection, n (%)
1 (2.94) 23 (0.22) .073

Chronic steroid use, n (%) 2 (5.88) 389 (3.64) .353
Ventilator dependent, n (%) 0 (0.00) 1 (0.01) .997
Bleeding disorders, n (%) 0 (0.00) 104 (0.97) .718
>10% weight loss in past

6 months, n (%)
0 (0.00) 20 (0.19) .938

Transfusion before surgery,
n (%)

0 (0.00) 4 (0.04) .987

Sepsis, n (%) 0 (0.00) 83 (0.78) .966

*P < .05.

Table 2. Adverse Events, 30-Day, Following Endoscopic Versus Open
Lumbar Laminectomy, Propensity Score Matched.

Adverse Event
Endoscopic
(N ¼ 34)

Open
(N ¼ 34) P

Death, n (%) 0 (0.00) 0 (0.00) —
Reoperation, n (%) 0 (0.00) 1 (2.94) 1.000
Readmission, any reason,

n (%)
2 (5.88) 0 (0.00) .493

Superficial surgical site
infection, n (%)

0 (0.00) 0 (0.00) —

Deep surgical site infection,
n (%)

0 (0.00) 0 (0.00) —

Organ space surgical site
infection, n (%)

0 (0.00) 0 (0.00) —

Wound disruption, n (%) 0 (0.00) 0 (0.00) —
Pneumonia, n (%) 0 (0.00) 0 (0.00) —
Unplanned intubation, n (%) 0 (0.00) 0 (0.00) —
Pulmonary embolism, n (%) 0 (0.00) 0 (0.00) —
Prolonged ventilator

support, n (%)
0 (0.00) 0 (0.00) —

Renal insufficiency, n (%) 0 (0.00) 0 (0.00) —
Acute renal failure, n (%) 0 (0.00) 0 (0.00) —
Urinary tract infection, n (%) 0 (0.00) 0 (0.00) —
Cerebrovascular accident/

Stroke, n (%)
0 (0.00) 0 (0.00) —

Cardiac arrest, n (%) 0 (0.00) 0 (0.00) —
Myocardial infarction, n (%) 0 (0.00) 0 (0.00) —
Bleeding requiring

transfusion, n (%)
0 (0.00) 0 (0.00) —

Deep venous thrombosis/
Pulmonary embolism,
n (%)

0 (0.00) 0 (0.00) —

Sepsis, n (%) 0 (0.00) 0 (0.00) —
Septic shock, n (%) 0 (0.00) 0 (0.00) —
Prolonged hospital stay

(>30 days), n (%)
0 (0.00) 0 (0.00) —

Length of hospital stay, days,
mean + SD

0.85 + 1.46 1.30 + 3.91 0.629

Total operative time,
minutes, mean + SD

91.47 + 47.36 92.51 + 57.55 0.670
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hematoma (6.04%), and venous thromboses/pulmonary

emboli (5.74%).

Discussion

Decompression serves as a principal surgical technique for the

treatment of low back pain secondary to spinal stenosis.

Currently, endoscopic and open decompression involving

laminectomy, and often facetectomy and foraminotomy,

are utilized to alleviate pressure on the impinged cord.3 While

endoscopic decompression is less invasive and does not require

dissection of much of the overlying midline muscular and soft

tissue, open techniques still remain far more prevalent. In this

multinational, multi-institutional retrospective analysis, com-

parison of these 2 approaches for single-level lumbar decom-

pression showed no significant discrepancy in mortality,

reoperations, surgical complications, operative time, length of

stay and readmissions, even after controlling for preoperative

risk factors. These findings concur with existing literature in

some respects, while standing in stark contrast in others.

Demographics and Comorbidities

The average age of the patients in our study cohort was approx-

imately 52 years that is, patients are younger in comparison

with other studies assessing surgical decompression of lumbar

stenosis, whose patients are largely in the sixth decade of

life.13-17 The endoscopic decompression group in this study

differed significantly from the open decompression group in

one comorbidity—COPD—wherein patients in the former

were nearly 4 times more likely to present with a past medical

history. This is significant due to an established association

between the presence of chronic lung disease and rates of post-

operative complications among patients undergoing surgical

decompression.18 However, subsequent propensity score

matching accounted for COPD history as a variable to be con-

trolled for, among other baseline factors, and was still unable to

uncover a significant difference in adverse events between the

2 groups.

Surgical Complications and Other Adverse Events

The vast majority of available literature regarding complica-

tions and adverse events associated with endoscopic decom-

pressions are limited to single-center populations or are

noncomparative studies.6,19,20 To the best of our knowledge,

only one previous study—Oichi et al (2018)15—has explored

this topic on a multi-institutional level, utilizing a Japanese

national inpatient database. However, the study’s homoge-

neous population limits its external validity and generalizabil-

ity, especially considering the fact that many risk factors for

spinal stenosis (eg, obesity) are much less prevalent in

Japan.21,22 Furthermore, certain countries (in this case, Japan)

may have incorporated endoscopic techniques into their insti-

tutions earlier or later in comparison to other countries.

Because of the significant learning curve associated with these

newer techniques, this may, in turn, result in discrepancies in

operative time and adverse events as a direct result of technique

experience and relative comfort levels.23,24 Thus, a multina-

tional analysis such ours would theoretically be better able to

control for these factors.

The study concluded that patients who underwent endo-

scopic decompression were less likely to experience post-

Table 3. Reasons for Readmission Within 30 Days.

Reason

Endoscopic
(N ¼ 35),

n (%a)

Open
(N ¼ 10 691),

n (%a)

Acute renal failure 0 (0.00) 1 (0.30)
Atelectasis, acute respiratory failure 1 (50.00) 2 (0.60)
Cardiac arrest requiring CPR 0 (0.00) 1 (0.30)
CVA/Stroke 0 (0.00) 2 (0.60)
GI obstruction, ileus, noninfectious

colitis
0 (0.00) 8 (2.42)

Hematoma, postprocedural 0 (0.00) 20 (6.04)
Myocardial infarction 0 (0.00) 2 (0.60)
Pneumonia/bronchitis 0 (0.00) 8 (2.42)
Postprocedural pain 0 (0.00) 21 (6.34)
Sepsis 0 (0.00) 11 (3.32)
Surgical site infection 0 (0.00) 47 (14.2)
Osteomyelitis 0 (0.00) 1 (0.30)
Deep venous thrombosis/Pulmonary

embolism
0 (0.00) 19 (5.74)

Fatigue/malaise 0 (0.00) 2 (0.60)
Wound disruption 0 (0.00) 8 (2.42)
Meningeal complications

CSF leak 0 (0.00) 7 (2.11)
Dural tear/puncture 0 (0.00) 5 (1.51)
Epidural hematoma 0 (0.00) 3 (0.91)
Epidural abscess 0 (0.00) 1 (0.30)
Other meningeal disorders 0 (0.00) 1 (0.30)

Spinal stenosis
Cauda equina syndrome 0 (0.00) 2 (0.60)
Collapsed vertebra 0 (0.00) 1 (0.30)
Disc displacement, with radiculopathy 0 (0.00) 21 (6.34)
Disc displacement, without

radiculopathy
0 (0.00) 9 (2.72)

Disc degeneration 0 (0.00) 2 (0.60)
Paraplegia 0 (0.00) 1 (0.30)
Leg pain 0 (0.00) 3 (0.91)
Lumbago, with sciatica 0 (0.00) 1 (0.30)
Dorsalgia/Lumbago, without sciatica 0 (0.00) 18 (5.44)
Persistent lumbar spinal stenosis 0 (0.00) 7 (2.11)
Postlaminectomy syndrome 0 (0.00) 1 (0.30)

Other CNS reasons for readmission
Altered mental status 0 (0.00) 1 (0.30)
Encephalopathy 0 (0.00) 3 (0.91)
Headache, idiopathic 0 (0.00) 1 (0.30)
Intracranial hypotension 0 (0.00) 1 (0.30)

Displacement of implanted devices 0 (0.00) 1 (0.30)
Other/unrelated to surgery 1 (50.00) 88 (26.59)
Total 2 (100.00) 331 (100.00)

Abbreviations: CPR, cardiopulmonary resuscitation; CVA, cerebrovascular
accident; GI, gastrointestinal; CSF, cerebrospinal fluid; CNS, central nervous
system.
a Reported as percentages of total readmissions for each group.
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operative complications and surgical site infections, and had a

shorter length of stay.15 A meta-analysis of existing single-

center studies on the topic concurred with Oichi et al15 in its

result of shorter hospital stays, while supporting the results of

our study in finding similar rates of reoperation, wound infec-

tions and other surgical complications.6 It also noted that endo-

scope utilization did not reduce operative time, but actually

increased it, which differs with the conclusion of our study that

the 2 techniques had a similar operative time.

Regarding surgical site infections and other surgical com-

plications (eg, bleeding requiring transfusion), the lack of

discrepancy between endoscopic and open groups in this

regard may be due to several distinct factors. First, with

single-level decompressions, the difference between the size

of an incision with an open surgical approach and the sum of

the smaller individual incisions required for endoscopic pla-

cement may not be significant. In addition, the introduction of

microscopes and percutaneous guidance technologies into the

neurosurgical suite may further reduce the size of incisions in

so-called “mini-open” procedures, which may be included

within the open decompression patient group. It follows that

microscopes and other nonendoscopic guidance may be pres-

ent for the entire duration of an “open” procedure, or merely a

specific portion of it. Although we are unable to distinguish

between these less invasive subsets of surgeries with more

traditional approaches using CPT codes and other fields

availed by the NSQIP database, it is certain that all procedures

coded as being endoscopically guided in our cohort are indeed

entirely minimally invasive in nature. Thus, the results of this

study are able to speak to the merits, or lack thereof, of utiliz-

ing endoscopes as a form of assisted visualization, and the risk

profile in doing so from the standpoint of patient mortality

and adverse events.

Review of the Literature

Our systematic review of the available literature yielded 16

unique articles published between 2006 and 2018, which

included 4 retrospective analyzes, 4 systematic reviews and

meta-analyzes, 3 retrospective cohorts, 1 prospective observa-

tional study/cohort, 1 prospective randomized study, 1 litera-

ture review, 1 meta-analysis, and 1 retrospective case series.

The conclusions of the included studies seemed to converge

on a consensus regarding a number of advantages associated

with use of an endoscopic approach for decompression of lum-

bar spinal stenosis. Two publications concluded that use of

endoscopy was associated with a shorter time to return to work

and functional recovery over open decompression technique

(weighted mean difference [WMD] ¼ �15.45; 1.1+1.1

weeks vs 5.4+2.1 weeks; P < .05) for patients.23,24 Isolated

noteworthy findings also included superior preservation of

paraspinal muscle cross sectional area (increased 9.9% +
14.4% vs decreased 5.4% + 10.6%) and decreased postopera-

tive delirium (1.1% vs 2.3%, P ¼ .010), infection rates (0.5%
vs 1.6%, P ¼ .004), slip progression, and need of supportive

services following discharge (absolute difference 19%,

P¼ .063).15,16,25,26 Despite the reported benefits of endoscopic

decompression, however, percutaneous endoscopic lumbar dis-

cectomy has also been found to be associated with higher rates

of incomplete decompression (odds ratio 3.08, P < .05).23

Nevertheless, there were several controversies found in

existing literature relating to endoscopic versus nonendo-

scopic approaches. Two studies claimed that endoscopic

intervention was associated with decreased blood loss

(WMD ¼ �31.86, P < .001; 139.8 mL vs 62.0 mL,

P ¼ .013), while another concluded that such a difference

in blood loss was actually negligible with no clinical signifi-

cance.6,16,27 One study discussed how endoscopic interven-

tions significantly lower complication rates (1.0% vs 2.8%,

P < .001) compared to open approaches.15 Meanwhile, three

articles discussed no significant difference between both tech-

niques.23,28,29 Two studies reported shorter operative times

(WMD ¼ �12.83, P ¼ .04; 48.66 + 6.45 minutes vs 53.71

+ 8.49 minutes, P ¼ .009) for endoscopic procedures,27,29

contrary to what another study discussed in there being no

significant difference in operation duration.23 Several articles

found endoscopic methods to be superior with regard to the

attenuation of pain assessed by a visual analogue scale score,

functional outcomes assessed by an Oswestry Disability Index

score, and incidence of reoperation.23,28,29

A summary of the literature included in our review, their

respective study designs, and conclusions therein, are outlined

in Table 4. Taken together, the available literature surrounding

this topic seems to suggest that endoscopy may be associated

with lower rates of certain short-term postoperative complica-

tions, but at the potential cost of increased revision and reo-

peration rates. Thus, the results of our study seem to stand in

contrast to this general consensus, yet these findings should be

considered in the context of potential limitations to our meth-

odology, as outlined below.

Limitations

There are several limitations to this study. First and fore-

most is the small number of endoscopic patients (N ¼ 34),

which affects statistical power and type I error rates. On a

larger scale, the small group size may indicate a lack of

comfort or training with endoscopes, a relatively newer

technology with a significant learning curve, as discussed

in the previous subsection.30,31 Because selection of surgical

technique is largely up to the discretion of individual sur-

geons, the low rate of adverse events seen in this group may

be the result of self-selection on the part of practitioners

more comfortable with endoscopic utilization. Other study

limitations relate to the NSQIP database itself, in that it

does not include functional outcomes, particularly from a

neurological standpoint (e.g. Oswestry Disability Index or

visual analogue scale scores), and that it does not track

adverse events beyond a 30-day window, which impacts our

ability to assess long-term patient outcomes. Thus, we

would caution against overextrapolating the results of this

study to render a definitive judgement on the relative
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Table 4. Summary of Literature Review: Endoscopic Versus Nonendoscopic Decompression.

Authors
(Year) Title Source Study Design Findings

Polikandriotis
et al (2013)

Minimally invasive surgery through
endoscopic laminotomy and
foraminotomy for the treatment of
lumbar spinal stenosis

Journal of
Orthopaedics

Prospective
observational
study/cohort

Endoscopic minimally invasive surgery for the
treatment of LSS allows for short operative
times, low complication rates, and minimal EBL,
along with postoperative improvement of pain
and disability as reported by patients.

Phan and
Mobbs
(2016)

Minimally invasive versus open
laminectomy for lumbar stenosis: a
systematic review and meta-analysis

Spine Systematic
review and
meta-analysis

When comparing the outcomes of ULBD to open
laminectomy, there is higher patient satisfaction
and lower back pain VAS scores, a decrease in
blood loss, and is associated with shorter
hospitalization.

Qin et al
(2018)

Percutaneous endoscopic lumbar
discectomy versus posterior open
lumbar microdiscectomy for the
treatment of symptomatic lumbar
disc herniation: a systemic review
and meta-analysis

World
Neurosurgery

Systematic
review and
meta-analysis

PELD and OLMD when compared displayed no
statistically significant differences in
preoperative and postoperative VAS score for
sciatica and ODI, as well as operation time,
complication rate, and incidence of recurrence
and reoperation. PELD resulted in a higher
incidence for residual disk or incomplete
decompression, but shorter hospitalization and
time to return to work when compared with
the OLMD group

Zhang et al
(2018)

Transforaminal endoscopic discectomy
versus conventional
microdiscectomy for lumbar disc
herniation: a systematic review and
meta-analysis

Journal of
Orthopaedic
Surgery and
Research

Systematic
review and
meta-analysis

As indicated through the meta-analysis,
transforaminal endoscopic discectomy and
conventional microdiscectomy were
significantly different in terms of length of stay
but displayed no significant differences in terms
of leg VAS scores, ODI scores, and incidence of
complications and recurrence

Kim et al
(2018)

Trans-sacral epiduroscopic laser
decompression versus the
microscopic open interlaminar
approach for L5-S1 disc herniation

The Journal of
Spinal Cord
Medicine

Retrospective
analysis

In L5-S1 disc herniation patients, both SELD and
OLD significantly improved leg and back pain as
quantified by ODI and VAS scores at 6 months
after the procedure. The SELD procedure
allowed for a shorter time to return to work
compared with the OLD group

Bresnahan
et al (2017)

Assessment of paraspinal muscle cross-
sectional area after lumbar
decompression: minimally invasive
versus open approaches

Clinical Spine
Surgery

Retrospective
analysis

When assessing for paraspinal muscle cross-
sectional area following lumbar decompression,
the MEDS approach better preserved the
paraspinal muscle CSA than the open approach

Oichi et al
(2018)

In-hospital complication rate following
microendoscopic versus open
lumbar laminectomy: a propensity
score-matched analysis

The Spine
Journal

Retrospective
cohort study

MEL and open laminectomy when compared,
demonstrated a significantly lower incidence of
postoperative complications, surgical site
infections, and postoperative delirium in the
MEL group than in the open laminectomy
group. There was no significant difference when
comparing for in hospital mortality.

Garg et al
(2011)

Microendoscopic versus open
discectomy for lumbar disc
herniation: a prospective
randomised study

Journal of
Orthopaedic
Surgery

Prospective
randomized
study

When comparing MED and open discectomy for
lumbar disc herniation, MED provided a
shorter length of stay, less morbidity, and an
early return to work when compared with the
open discectomy group. Both interventions
were effective in providing radicular pain relief.

Allen and
Garfin
(2010)

The economics of minimally invasive
spine surgery: the value perspective

Spine Literature
review

The cost-effectiveness of MIS techniques is
questioned as the quality of data available to
determine cost benefits is low. Previous MIS
endoscopic/nonendoscopic techniques,
although yielding lower morbidities, were
available at a high cost to the patient and
introduced new set of postoperative

(continued)
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efficacy of endoscopic versus nonendoscopic lumbar lami-

nectomy techniques. Rather, our findings provide a much-

needed “snapshot” in time of the rates of mortality and

complications associated with these procedures, particularly

because of the fact that several of our results contrasted

directly with those found in existing literature. Furthermore,

our results and subsequent conclusions reflect the need for

future, prospective studies on this topic.

Table 4. (continued)

Authors
(Year) Title Source Study Design Findings

complications. With newer MIS techniques
becoming available, the cost-effectiveness is
becoming dependent on maintenance of
improved clinical outcomes for the patient,
which includes lower rates of complications,
shorter length of stay, and less blood loss.

Schöller et al
(2017)

Lumbar spinal stenosis associated with
degenerative lumbar
spondylolisthesis: a systematic
review and meta-analysis of
secondary fusion rates following
open vs minimally invasive
decompression

Neurosurgery Systematic
review and
meta-analysis

In patients with LSS with degenerative
spondylolisthesis, minimally invasive unilateral
laminotomy was associated with lower rates of
reoperation and fusion, less slip progression,
and greater patient satisfaction compared with
open decompression surgery.

Ahn et al
(2016)

Comparison of outcomes of
percutaneous endoscopic lumbar
discectomy and open lumbar
microdiscectomy for young adults: a
retrospective matched cohort study

World
Neurosurgery

Retrospective
cohort study

PELD and OLM for lumbar disc herniation
produced similar results for leg pain and
radiologic results. However, PELD was
associated with superior back pain
improvement, operation time, blood loss,
length of stay, and return to work.

Lee et al
(2006)

Comparative radiologic evaluation of
percutaneous endoscopic lumbar
discectomy and open
microdiscectomy: a matched cohort
analysis

The Mount Sinai
Journal of
Medicine

Retrospective
matched
cohort

PELD and OLM yielded similarly successful clinical
outcomes. However, PELD was associated with
significantly higher disc height and lower
foraminal height.

Ruan et al
(2016)

Comparison of percutaneous
endoscopic lumbar discectomy
versus open lumbar
microdiscectomy for lumbar disc
herniation: a meta-analysis

International
Journal of
Surgery

Meta-analysis PELD holds no advantage over OLM in terms of
functional outcomes, complication rates, and
reoperation rates. However, PELD was
associated with shorter operation times and
hospital lengths of stay in the setting of lumbar
disc herniation.

Lee et al
(2009)

Comparison of percutaneous
endoscopic lumbar discectomy and
open lumbar microdiscectomy for
recurrent disc herniation

Journal of Korean
Neurosurgical
Society

Retrospective
analysis

Percutaneous endoscopic lumbar discectomy and
open lumbar microdiscectomy produced
favorable outcomes for treatment of recurrent
disc herniation. However, percutaneous
endoscopic lumbar discectomy was associated
with shorter operating times, shorter hospital
stays, and disc height preservation.

Shih et al
(2011)

Complications of open compared to
minimally invasive lumbar spine
decompression

Neuroscience Retrospective
case series

Microendoscopic decompression were associated
with longer operative times but had decreased
blood loss, shorter hospital stays, and
decreased requirements for support services
following discharge

Choi et al
(2016)

Percutaneous endoscopic lumbar
discectomy as an alternative to open
lumbar microdiscectomy for large
lumbar disc herniation

Pain Physician Retrospective
assessment

Compared with open lumbar microdiscectomy,
percutaneous endoscopic lumbar discectomy
was associated with higher surgical satisfaction
rates, faster recovery, improvements in back
pain, and disc height preservation in the setting
of lumbar disc herniation.

Abbreviations: PELD, percutaneous endoscopic lumbar discectomy; OLM/OLMD, open lumbar microdiscectomy; VAS, visual analogue scale; ODI, Oswestry
Disability Index; ULBD, unilateral laminectomy for bilateral decompression; LSS, lumbar spine stenosis; SELD, trans-sacral epiduroscopic laser decompression;
OLD, open lumbar discectomy; MIS, minimally invasive surgery; CSA, cross-sectional area; MEDS, microendoscopic decompression of stenosis; MEL, micro-
endoscopic laminectomy; EBL, estimated blood loss.
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Conclusion

Endoscopic guidance in decompression of the lumbar spine

does not improve or exacerbate the incidence of mortality,

reoperation, readmission, or other adverse events, not does it

affect operative time and total length of hospital stay. Further

studies within a higher level of evidence, particularly those of a

prospective nature, are needed in order to reconcile differences

that exist within this study and among the existing literature,

and to more accurately assess the impact of endoscopic decom-

pression techniques on patient outcomes and complications.
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