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ABSTRACT
Background: Biportal spinal endoscopy is increasingly utilized for lumbar disc herniations and lumbar stenosis. The 

objective was to investigate the safety and effectiveness of the technique in the outpatient vs inpatient setting.
Methods: This is a comparative study of consecutive patients who underwent biportal spinal endoscopy by a single 

surgeon at a single institution. Demographics, surgical complications, and patient- reported outcomes were prospectively 
collected and retrospectively analyzed. Statistics were calculated among treatment groups using unpaired t test and χ2 analysis 
where appropriate. Statistical significance was determined as P < 0.05.

Results: Eighty- four patients were included, 58 (69.0%) as outpatient, 26 (31.0%) as inpatient. Mean follow- up was 
7.5 months. Statistically significant differences in age, American Society of Anesthesiologists classification, and Charleston 
Comorbidity Index scores were reported between cohorts, with younger and healthier patients undergoing outpatient surgery 
(P < 0.0001). Outpatients were more likely to have discectomies while inpatients were more likely to have decompressions for 
stenosis. No significant differences in postoperative complications were found between groups.

Both cohorts demonstrated significant improvement in visual analog scale (VAS) back and leg pain scores and Oswestry 
Disability Index scores (P < 0.001). Outpatients had significantly lower postoperative VAS back pain (P = 0.001) and Oswestry 
Disability Index scores (P = 0.004) at 5–8 weeks compared with inpatients, but there was no significant difference for VAS leg 
pain scores at all time points between the cohorts.

Conclusions: Early results demonstrate that biportal spinal endoscopy can safely and effectively be performed in both 
inpatient and outpatient settings.

Clinical Relevance: Outpatient biportal spinal endoscopy can be performed successfully in well selected patients, which 
may reduce the financial burden of spine surgery to the U.S. healthcare system.

Level of Evidence: 3.

Endoscopic Minimally Invasive Surgery

Keywords: biportal spinal endoscopy, endoscopic spine surgery, minimally invasive spine surgery, outpatient, inpatient, 
ambulatory surgery center

INTRODUCTION

Biportal spinal endoscopy has recently developed 
into an effective minimally invasive technique for treat-
ing lumbar disc herniations and lumbar stenosis.1–6 The 
technique utilizes water- based irrigation, which allows 
for excellent visualization through the endoscope.7 The 
endoscope is introduced through a viewing portal inci-
sion, which is separated from the working portal inci-
sion where surgical instruments are introduced.8 The 
endoscope and surgical instruments are triangulated 
at the spinal anatomy to perform the surgery.9,10 Due 
to the separation of the viewing portal and working 
portal, the surgeon has greater flexibility and versatility 

to perform the surgery. The existing literature thus far, 
including systematic reviews and meta- analyses, has 
demonstrated successful clinical outcomes with low 
complication rates.11–16 However, these studies have 
been completed outside the United States, as biportal 
spinal endoscopy has only recently been introduced in 
the United States.

Outpatient spine surgery is also rapidly developing 
and expanding in the United States with the advance-
ment of minimally invasive techniques, which allow 
patients to undergo spine surgery with reduced pain and 
faster recovery.17 As a result of exorbitant health care 
expenditures in the United States and the repercussion of 
the COVID- 19 pandemic, particular attention has been 
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placed on shifting spine surgery from the traditional 
inpatient hospital setting into the outpatient setting to 
reduce costs.18 Lumbar discectomies and decompres-
sions for stenosis are among the most commonly per-
formed surgeries in the United States and have been 
successfully performed in the outpatient setting.19,20

Due to the minimally invasive nature of biportal 
spinal endoscopy, the technique can be readily applied 
to the outpatient setting. Appropriate patient selection 
is important for successful implementation of the tech-
nique, especially in ambulatory surgery centers (ASCs) 
that do not allow for more than a 23- hour stay post-
operatively. This is the first study in the United States 
to examine the early clinical results of biportal spinal 
endoscopy to treat common lumbar pathologies. In 
addition, no prior studies have investigated biportal 
spinal endoscopy when performed in either the out-
patient or inpatient setting. We sought to identify the 
proper diagnoses, procedures, and patient populations 
that would benefit from biportal spinal endoscopy in the 
outpatient vs inpatient setting.

METHODS

Consecutive patients undergoing biportal spinal 
endoscopy by a single surgeon at a tertiary care uni-
versity hospital in the United States were included in 
this study. The study was a prospectively collected, 
retrospectively analyzed study design and was IRB- 
approved (UCLA IRB#22- 001674). All patients pro-
vided written informed consent, which was stored in the 
electronic medical record. Inclusion criteria consisted 
of all primary biportal endoscopic spine surgeries in 
the lumbar spine starting with the initiation of the study 
period in October 2021 for the diagnosis of lumbar 
disc herniation, lumbar stenosis, and lumbar synovial 
facet cyst causing stenosis requiring surgery for lumbar 
radiculopathy. Exclusion criteria included any revision 
surgery and any surgery for the diagnosis of spinal 
instability, infection, tumor, or trauma. Patients were 
divided between those undergoing surgery in an outpa-
tient setting and those undergoing surgery in the inpa-
tient setting. Patients were selected for the outpatient 
setting based on their American Society of Anesthesi-
ologists (ASA) classification score. The policy at this 
institution mandates that any patient with an ASA score 
of 3 or above (out of 5) does not qualify for surgery in 
an ASC.

All patients in the outpatient cohort underwent 
surgery either at an ASC or in the hospital setting with 
same day discharge as outpatient status. Patients in 
the inpatient cohort underwent surgery with a planned 

inpatient admission into the hospital. Additionally, 
patients requiring overnight stay were admitted to the 
hospital as inpatient status and thus included in the 
inpatient cohort. The ASC at this institution does not 
permit overnight stay and any surgery that may require 
overnight stay must be performed at the hospital. Bipor-
tal endoscopic spine surgery was performed as previ-
ously described in prior publications for all patients 
in the study.3,5,6 Depending on the pathology, lumbar 
discectomy and/or decompression was performed uti-
lizing the biportal endoscopic technique. All cases in 
both cohorts had postoperative drains placed at the end 
of the surgery as a part of the study protocol. In addi-
tion, placing postoperative drains is a part of the sur-
geon’s practice for biportal surgery to reduce the risk of 
epidural hematoma. The drains were removed prior to 
discharge home for the outpatient cohort or on postop-
erative day 1 for the inpatient cohort.

All patients completed previously validated patient- 
reported outcomes (PROs) of the visual analog scale 
(VAS) score for back and leg pain and the Oswestry Dis-
ability Index (ODI) at the initial preoperative visit and 
at each subsequent postoperative visit. All patients were 
also required to report any postoperative complications, 
including neurological changes such as recurrent pain, 
radicular symptoms, and motor weakness, at all points 
in the follow- up period. The follow- up intervals were 
6 weeks, 3 months, 6 months, and 1 year after surgery. 
Patients were contacted by members of the study team 
via telehealth visits if there were any missed follow- up 
intervals for up to 2 years following the index proce-
dure. Patient’s demographic and perioperative data, 
complications, and PROs were prospectively collected 
and stored in a secure institutional database. Certain 
aspects of the demographic data were retrospectively 
collected for the purposes of this study such as body 
mass index (BMI), ASA, and Charleston Comorbidity 
Index (CCI) scores.

Statistical Methods

The primary outcomes were postoperative complica-
tions and changes in PROs. Demographic and surgical 
data were also compared between inpatient and outpa-
tient groups. Analyses were performed using a 2- tailed 
Student’s t test after ensuring normal distributions. For 
skewed, nonparametric distributions, continuous vari-
ables are presented as medians and interquartile ranges 
and analyzed using the Wilcoxon rank- sum test, if 
paired, or the Mann- Whitney rank- sum tests if unpaired. 
χ2 tests were used for categorical analysis, with Yates’ 
continuity correction applied. Visual inspection and the 
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Shapiro- Wilk test were used to assess for normality, 
with P < 0.10 for the latter indicative of non- normally 
distributed data. If the data were normally distributed, 
95% CIs were estimated using SE. When data were 
nonparametric, medians and 95% CIs were generated 
using 1000 bootstrapped samples. Where appropriate, 
Bonferroni correction was used to adjust for multiple 
testing. Statistical analyses were performed using R 
3.6.0 (R Foundation for Statistical Computing, Vienna, 
Austria).

RESULTS

Eighty- four patients were identified as having met 
inclusion criteria. Of these, 58 (69%) were performed 
in the outpatient setting, while 26 (31%) were per-
formed in the inpatient setting. Of the outpatients, 4 
patients stayed overnight and left the following morning 
(6.9%). The mean follow- up was 7.5 months with no 
difference between inpatient and outpatient settings (P 
= 0.397). Compared with patients undergoing inpatient 
surgery, patients undergoing surgery in the outpatient 
setting were younger (mean age 53.9 vs 73.6 years, P 
< 0.0001) and had lower ASA classifications (ASA > 
2 in 22% vs 73%, P < 0.0001) and levels of medical 
comorbidity (mean CCI 1.5 vs 3.9, P < 0.0001). BMI 
did not vary between cohorts (Table 1, P = 0.93). Inpa-
tient cases were associated with a higher surgical drain 
output (Table 1, P < 0.0001). No significant differences 
were observed in intraoperative blood loss (Table 1, P 
= 0.21) or surgical duration, although inpatient cases 
tended to be longer (adjusted P = 0.096).

The cases performed included 67 single- level and 
17 two- level decompressive procedures spanning from 
L1 to S1, with no statistically significant differences 
between the 2 cohorts in the number of levels (1 vs 
2) or the distribution of the specific levels addressed 
(Table 2). The most common levels were L4 to L5 and 
L5 to S1. Those undergoing decompression in the out-
patient setting were more likely to have a diagnosis of 
disc herniation, whereas those in the inpatient setting 
were more likely to be diagnosed with lumbar spinal 
stenosis (P = 0.0001, Table 2).

No significant differences were detected with post-
operative complications between the 2 cohorts such as 
transient postoperative radiculitis, weakness, wound 
complications, or reherniation during the postopera-
tive follow- up period (Table 3). All cases of transient 
postoperative radiculitis resolved by the 6- week point 
postoperatively with conservative treatment. There 
was 1 case of postoperative weakness with grade 4/5 
extensor hallucis longus weakness in each cohort that 
resolved with physical therapy and rehabilitation. Post-
operative magnetic resonance imaging (MRI) for these 
cases revealed a small epidural hematoma and did not 
require reoperation.

PROs improved significantly from preoperative 
to most recent follow- up in both groups (Figure 1). 
In the inpatient cohort, median ODI scores improved 
from 23 to 6 (P < 0.0001), median VAS back scores 
improved from 5 to 2 (P = 0.000147), and median VAS 
leg scores improved from 7 to 0 (P < 0.0001; Table 4). 
In the outpatient cohort, median ODI scores improved 
from 18.5 to 2 (P < 0.0001), median VAS back scores 

Table 1. Demographic characteristics of patients undergoing biportal endoscopic lumbar surgery.

Variable Statistic

Outpatient Inpatient Total

P Valuea(n = 58) (n = 26) (N = 84)

Female N (%) 14 (24%) 11 (42%) 25 (30%) 0.15
Age (yrs) Mean (SD) 53.9 (15.5) 73.6 (8.2) 60.0 (16.4) < 0.0001

Median (Range) 57.5 (24–81) 71.5 (57–89) 65 (24–89)
BMI (kg/m2) Mean (SD) 27.6 (5.0) 27.7 (3.6) 27.6 (4.6) 0.92

Median (Range) 26.7 (19.8–38.5) 27.4 (22.0–36.9) 27 (19.8–38.5)
ASA score N > 2 (%) 13 (22%) 19 (73%) 2.3 (0.6) < 0.0001

Median (Range) 2 (1–3) 3 (2–3) 2 (1–3)
Charlson Comorbity Index Mean (SD) 1.5 (1.5) 3.9 (1.7) 2.2 (1.9) < 0.0001

Median (Range) 1.5 (0–6) 3.5 (1- 8) 2 (0–8)
Surgery Duration (min) Mean (SD) 116 (42) 146 (51) 125 (47) 0.012

Median (Range) 105 (63- 253) 135 (66- 227) 108 (63- 253)
Length of Stay (days) Mean (SD) 0.1±0.3 1.6±0.9 0.5±0.9 < 0.0001

Range 0–1 1–4 0–4
Estimated Blood Loss (mL) Median (IQR) 0 (0–0) 0 (0–8) 0 (0–0) 0.21

Median (Range) 0 (0–35) 0 (0–30) 0 (0–35)
Total Drain Output (mL) Median (IQR) 30 (14- 51) 80 (50- 134) 35 (25- 80) < 0.0001

Median (Range) 30 (0–235) 80 (30- 505) 35 (0–505)

Abbreviations: ASA, American Society of Anesthesiologists; IQR, interquartile range.
aAdjusted threshold for statistical significance P < 0.0063.
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improved from 5 to 0 (P < 0.0001), and median VAS 
leg scores improved from 7 to 0 (P < 0.0001; Table 4). 
Statistically significant differences between the cohorts 
were observed at the 5- to- 8- week interval for VAS back 
scores (Figure 1B; P = 0.0013, threshold P < 0.01) and 
ODI scores (Figure 1A; P = 0.0036) with the inpatient 
cohort demonstrating higher levels of back pain and 
disability at short- term follow- up.

The overall amount of improvement in PROs between 
inpatient and outpatient cohorts was similar (Figure 2). 
ODI score decreased by an average of 14.8 points in out-
patients and 14.5 in inpatients (P = 0.880; Figure 2A), 
while VAS back scores decreased by an average of 4.2 
in outpatients and 2.9 in inpatients (P = 0.046, threshold 
P < 0.0167) and VAS leg score decreased by an average 
of 5.7 in outpatients and 5.0 in inpatients (P = 0.410; 
Figure 2B and C).

DISCUSSION

Biportal spinal endoscopy is an emerging minimally 
invasive technique with successful clinical outcomes 
in the treatment of common lumbar pathologies.1–6 
Multiple systematic reviews and meta- analyses have 
demonstrated significant improvement in pain and 
disability with low complication rates with the tech-
nique.11–16 Given the recent introduction of biportal 

spinal endoscopy in the United States, no prior studies 
have investigated the clinical results of the technique 
when performed in the United States. In South Korea 
where the technique was developed and advanced, most 
patients are admitted to the hospital with inpatient status 
after surgery. Due to the drastically disparate health care 
milieu and the financial pressures in the United States, 
especially after the COVID- 19 pandemic, outpatient 
spine surgery is rapidly becoming attractive for properly 
selected patients due to cost savings and efficiencies.18 
Given the sheer volume of patients undergoing lumbar 
discectomies and decompressions in the United States, 
shifting to the outpatient setting could greatly reduce 
spine surgery expenditures. Biportal spinal endoscopy 
can readily be applied in the outpatient setting due to 
the minimally invasive nature of the surgery.

This is the first study conducted in the United 
States to demonstrate successful implementation of 
biportal spinal endoscopy in the outpatient setting 
with properly selected patients. The patients in the 
outpatient cohort were younger and healthier and 
had significantly lower ASA and CCI scores than the 
inpatient cohort. More discectomies were performed 
in the outpatient setting, and more unilateral lami-
notomy for bilateral decompression (ULBD) cases 
were performed in the inpatient setting. However, 

Table 2. Surgical features of patients undergoing biportal endoscopic lumbar surgery.

Variable

Outpatient Inpatient Total

P Valuean = 58 n = 26 N = 84

Number of levels         
  1 Level 51 (88%) 16 (62%) 67 (80%) 0.013
  2 Levels 7 (12%) 10 (38%) 17 (20%)
Levels addressedb

  L1–2 1 (2%) 1 (3%) 2 (2%) 0.170
  L2–3 6 (9%) 2 (6%) 8 (8%)
  L3–4 9 (14%) 11 (31%) 20 (20%)
  L4–5 32 (49%) 18 (50%) 50 (50%)
  L5–S1 17 (26%) 4 (11%) 21 (21%)
Primary diagnosis
  Stenosis 26 (45%) 24 (92%) 50 (60%) 0.0001
  Disc herniation 32 (55%) 2 (8%) 34 (40%)
Primary procedure
  Discectomy 32 (55%) 2 (8%) 34 (40%) 0.0001
  Laminotomy/decompression 26 (45%) 24 (92%) 50 (60%)   

aAdjusted threshold for statistical significance, P < 0.0125.
bTotal number of levels addressed was 65 for outpatients, 36 for inpatients, and 101 for all patients.

Table 3. Complications following biportal endoscopic lumbar surgery.

Complication

Outpatient Inpatient Total

P Value(n = 58) (n = 26) (N = 84)

Postoperative radiculitis 10 (17%) 5 (19%) 15 (17.9%) >0.99
Postoperative weakness 1 (1.7%) 1 (3.8%) 2 (2.4%) >0.99
Wound drainage 1 (1.7%) 0 (0.0%) 1 (1.2%) >0.99
Reherniation 1 (1.7%) 1 (3.8%) 2 (2.4%) >0.99
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there were similar numbers of ULBD cases between 
the cohorts with 20 outpatient and 24 inpatient cases. 
With increasing age, medical comorbidities, and 
progressive disease, surgery may be more complex, 
requiring multilevel decompression in the inpatient 
setting. This likely contributed to the increase in 
surgical duration and hospital stay, which in turn 
affected the surgical drain duration and drain output 
as patients stayed in the hospital longer. Despite the 
increasing complexity, both cohorts demonstrated 
significant improvement in PROs postoperatively.

Performing biportal spinal endoscopy in the out-
patient setting did not increase the risk for compli-
cations as there were no differences between the 
cohorts. The transient postoperative radiculitis was 
treated medically with medications such as nonste-
roidal anti- inflammatory drugs and/or oral steroids, 
and radiculitis had resolved by the 6- week follow- up 
point for all patients. This radiculitis may be due to 
the inflammation of the neural elements and may be 
associated with an epidural hematoma. In a study 
by Kim et al, the authors obtained postoperative 
MRI scans in 39 patients undergoing biportal spinal 
endoscopy and found that the radiographic rate of 
epidural hematoma was 24.7%.21 However, only 2 
(5.13%) required revision surgery due to the epi-
dural hematoma. In our study, there was one case 
of postoperative weakness in each cohort. Postoper-
ative MRIs in both cases demonstrated a small epi-
dural hematoma that resolved with physical therapy.

When examining the VAS and ODI results of both 
cohorts, the VAS back pain scores improved more 
with an average 4.2- point reduction for the outpa-
tient cohort vs 2.9- point reduction for the inpatient 
cohort. Although there were no statistically sig-
nificant differences in the degree of improvement 
between the cohorts, the absolute point difference 
may reflect the chronic nature of lumbar spondylosis 
associated with older patients. As the degenerative 
process progresses with age, the etiology of back 
pain can be multifactorial with multilevel involve-
ment as compared with single- level disc herniations 
or lumbar stenosis in younger patients. While not 
statistically significant, median starting ODI value 
was higher in inpatients (23 vs 19), and this may 
reflect the more chronic and advanced disease in the 
older inpatients. The overall improvement in ODI 
was similar between groups. Finally, the improve-
ment of VAS leg scores was significant and equiv-
alent with both cohorts, demonstrating a profound 
improvement in preoperative radiculopathy.

Previous studies comparing the biportal and 
microscopic techniques have demonstrated clini-
cal equivalency, with the biportal technique having 
less back pain in the short term but no difference 
in outcomes or complications.22,23 A recent multi-
center randomized controlled noninferiority trial by 
Park et al compared biportal endoscopic and open 
microscopic discectomy and demonstrated lower 
early surgical site pain within the first 48 hours in 
the biportal group with lower creatinine phosphoki-
nase ratios, reflecting less muscle and soft tissue 

Figure 1. Trend in patient- reported outcomes across different perioperative 
time points for (A)  Oswestry Disability Index score, (B) visual analog scale 
(VAS) back pain score, and (C) VAS leg pain score. Figures represent box plots 
with median and interquartile range highlighted. Star (*) indicates statistically 
significant difference between inpatient and outpatient scores at a particular 
time point after adjusting for multiple testing (P < 0.01). Nonparametric Mann- 
Whitney U test performed at all time points after confirming non- normal 
distribution.
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collateral damage.23 The authors found that bipor-
tal endoscopy was noninferior to open microscopic 
techniques in terms of ODI scores at 12- month fol-
low- up with no differences in clinical outcomes and 
complication rates. Another randomized controlled 
trial performed by the same study group investigated 
biportal endoscopic ULBD with open microscopic 
techniques for lumbar stenosis and again found no 
difference in pain scores, ODI, EQ- 5D, and pain- 
DETECT scores up to 12 months after surgery.24

When comparing biportal and uniportal endo-
scopic techniques, Heo et al demonstrated greater 
radiographic decompression with biportal ULBD 
as compared with uniportal on postoperative MRI 
scans, but this difference did not translate into clin-
ical differences, as there were no differences in 
clinical outcomes or complications.25 Our results 
correlate well with the existing published literature 
that biportal spinal endoscopy is indeed safe and 

effective in treating common lumbar pathologies 
and can be successfully applied in both the inpatient 
and outpatient settings depending on patient- specific 
factors and characteristics.

The limitations of this study include the small 
sample size and short duration of follow- up, which 
may influence the results of the study. However, our 
results corroborate well with previously published 
studies. Patients who qualify for outpatient are inher-
ently different in many respects than patients who 
require inpatient surgery, contributing to selection 
bias. The study design incorporated the prospective 
collection of patient data with retrospective analy-
sis, which can introduce bias. However, the study 
was designed at the inception to investigate biportal 
spinal endoscopy in the outpatient and inpatient set-
tings with PROs, operative, and complication data 
collected prospectively. Only certain elements of the 
demographic data such as BMI, ASA score, and CCI 

Table 4. Patient- reported outcomes before and after surgery for patients undergoing biportal endoscopic surgery, median values (range).

Measure

Outpatient Inpatient Total

P Valuea(n = 58) (n = 26) (N = 84)

Preoperative
  ODI 18.5 (9–36) 23 (5–41) 20 (5–41) 0.021
  VAS back 5 (0–10) 5 (0–8) 5 (0–10) 0.99
  VAS leg 7 (0–10) 7 (0–10) 7 (0–10) 0.42
Postoperative
  ODI 2 (0–28) 6 (0–25.5) 4 (0–28) 0.044
  VAS back 0 (0–8) 2 (0–8) 0 (0–8) 0.020
  VAS leg 0 (0–8) 0 (0–10) 0 (0–10) 0.42
Change
  ODI 14.5 (−14–36) 16.0 (−3.5–35) 15 (−14–36) 0.88
  VAS back 4 (−4–10) 3 (−2–8) 4 (−4–10) 0.046
  VAS leg 6 (0–9) 6 (−3–9) 6 (−3–9) 0.41

Abbreviations: ODI, Oswestry Disability Index; VAS, visual analog scale.
aAdjusted threshold for statistical significance P < 0.0167

Figure 2. Absolute difference in patient- reported outcomes between preoperative and most recent follow- up for (A) Oswestry Disability Index (ODI) score, (B) 
visual analog scale (VAS) back pain score, and (C) VAS leg pain score. No differences between change in inpatient and outpatient scores after adjusting for multiple 
testing were significant (P < 0.017). Bars represent 95% CIs.

 by guest on May 8, 2024http://ijssurgery.com/Downloaded from 

http://ijssurgery.com/


Biportal Endoscopic Approach for Lumbar Degenerative Disease in the Ambulatory Outpatient vs Inpatient Setting

International Journal of Spine Surgery, Vol. 17, No. 6864

were collected and analyzed retrospectively. There-
fore, the central results of this study, that biportal 
spinal endoscopy was clinically safe and effective 
in both the outpatient and inpatient settings, were 
investigated prospectively, limiting the bias inherent 
in the retrospective aspect of the study.

CONCLUSION

In this study, we demonstrated that biportal spinal 
endoscopy was both safe and effective when per-
formed in the outpatient and inpatient settings. This 
is the first comparative cohort study performed in 
the United States on biportal spinal endoscopy, and 
we demonstrated improved clinical outcomes with 
low complication rates in the short term. We demon-
strated that properly selected patients with common 
lumbar pathologies can safely undergo this proce-
dure in the outpatient setting. Older patients with 
more medical comorbidities would be better candi-
dates of the technique in the inpatient setting with 
similar clinical outcomes and safety profile.
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