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Abstract
BACKGROUND: Microscopic decompression (MD) has been widely used as an alternative to open decompression. 
Lately, biportal endoscopic spinal surgery (BESS) – a new approach in minimal-invasive spinal surgery – has also 
been used with good results. Although both groups can achieve adequate lumbar decompression, there is still a lack 
of evidence regarding their comparison. 

AIM: We aim to compare the outcomes of both techniques in a 1-year follow-up.

METHODS: This is a retrospective study in 100 consecutive patients with symptomatic lumbar spine compression 
due to herniated nucleus pulposus and lumbar canal stenosis that was treated by either BESS or MD. Clinical 
evaluations using Visual Analog Score (VAS), Oswestry Disability Index (ODI), and SF-36 questionnaire were 
obtained. Objective data, such as surgery duration, amount of postoperative drain production, and hospital length of 
stay, were collected. Complications were noted throughout the follow-up time.

RESULTS: The BESS group had a significantly lesser surgical duration, drain production, and length of stay. At 1-year 
follow-up, both groups achieved significant improvement in VAS, ODI, and SF-36 compared to the preoperative 
condition. Complications were not observed in the BESS group.

CONCLUSIONS: Both procedures were comparably effective to treat lumbar stenosis. Although this study shows 
superiority with the BESS technique in immediate and long-term follow-up, the final choice may depend on the 
surgeon’s preference.
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Introduction

Over the past few decades, minimally 
invasive spine surgery (MISS) has been developed 
as an alternative to traditional open surgery, to treat 
spinal problems with less injury to the muscles and 
other normal structures in the spine by directly going 
to the affected region by advanced technology [1]. 
Consequently, less postoperative pain, shorter hospital 
stays, and quicker recovery are expected [2]. MISS 
developed very extensively with numerous researches 
demonstrating their superiority over conventional open 
surgeries [3]. Endoscopic procedure in MISS was firstly 
described by Kambin et al. [4]. in 1988 and now has 
been developed by advance in technology to be carried 
out for discectomy, decompression, and even fusion 
surgery [3].

Microscopic decompression (MD) for the 
lumbar spine was firstly introduced by Caspar and 
Yasargil in 1977 [5]. Later on, the technique was refined 

by Foley and Smith in 1997 by using a tubular retractor 
system along with a microscope or endoscope and 
had gained its popularity for the treatment of lumbar 
decompression [6]. The development of endoscopic 
surgery in lumbar decompression also has become 
practical choice for decompression in herniated nucleus 
pulposus (HNP) as well as in degenerative lumbar canal 
stenosis (LCS), with various techniques being adopted 
to address underlying pathologies (uniportal vs. biportal, 
unilateral vs. bilateral decompression) [7], [8], [9]. 
A prospective study by Soliman and Ali [10] compares 
the outcome of LCS surgery using minimally invasive 
decompression with microscope and the conventional 
open laminectomy. They found that MD permits safe 
and acceptable spinal canal decompression in patients 
with LCS.

More recently, biportal endoscopic spine 
surgery (BESS), which combines the concept of 
endoscopic surgery and microscopic surgery, has 
been introduced for lumbar discectomy, laminectomy, 
and foraminotomy and demonstrated satisfactory 
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results [11]. A  meta-analysis by Chen et al. [12] 
involving 438 patients from six studies suggested that 
biportal endoscopic technique is a viable option to 
the microscopic technique for lumbar canal stenosis 
decompression with a similar profile of surgery duration, 
clinical outcomes, and complications. However, the 
evidence of its advantages compared to other MISS 
for lumbar spine decompression in other cases such 
as in herniated disc is still lacking [8], [11], [13], [14]. 
This is a retrospective observational study that included 
patients who underwent MD and BESS for lumbar 
decompression for degenerative lumbar canal stenosis 
and herniated disc (HNP) in Pondok Indah Hospital, 
Jakarta, Indonesia, with a minimum 1-year follow-up, to 
compare the clinical efficacies between two procedures.

Methods

Patient selections

There were 147 patients with lumbar stenosis 
performed with minimally invasive decompression 
technique in Pondok Indah Hospital, Jakarta, Indonesia, 
between June 2016 and February 2020. We excluded 
patients with follow-up periods of less than 1 year and 
a history of previous spinal surgery, spinal deformity, 
spondylolisthesis, and other spinal diseases (e.g., 
ankylosing spondylitis, tumor, infection, fracture) and 
psychological disorders. We conducted a retrospective 
study of 100 consecutive patients that met the criteria. 
Written consent has been received from all patients. 
Orthopedic spine surgeons performed both surgical 
procedures within the same time frame of the learning 
curve. Tubes were used before the introduction of 
BESS in our institution. STROBE guideline was used in 
writing this manuscript [15].

Surgical technique

In the MD group, a 1–2 cm skin incision was 
made with a paramedian approach. A muscle splitting 
technique was done using the tubular retractor system 
to expose the lamina at the affected level. Laminectomy 
or laminotomy with unilateral approach was performed 
with a high-speed burr either under microscopic view 
or dry endoscopic view on the pathological side only. 
Ligamentum flavum was exposed and excised with 
the Kerrison Rongeur and curette to expose the outer 
margin of the dural sac. The nerve root and dural sac 
were retracted to allow access to the pathologic disc 
and facilitate sequestration removal or discectomy if 
needed.

In the BESS group, a 1 cm incision for each 
portal was made, 1 cm lateral to the lamina, generally on 
the affected size. We performed BESS on the left side 

or right side of the patient depending on the symptoms 
if the symptom is unilateral. In bilateral cases, the portal 
was made on the side of the worst symptom and then 
extend the decompression across the contralateral 
lamina. Paraspinal muscles were bluntly detached using 
a narrow Cobb elevator until touching the bony surface 
of the lamina up to the lamino-facet joint junction. 
The position was confirmed with biplanar fluoroscopy. 
A  0° or 30° endoscope was inserted through the 
viewing portal under saline irrigation with a pressure 
of 30–40 mm Hg. Instruments for decompression were 
inserted through the working portal. Fraying muscle 
and soft tissue were debrided using a shaver and 
bipolar radiofrequency cautery. Following the creation 
of the working space, the laminectomy, flavectomy, and 
discectomy techniques were similar to that of MD. The 
bilateral decompression was done in extensive canal 
stenosis or in a situation when unilateral decompression 
is not sufficiently releasing the thecal sac. Drains were 
inserted into the decompression site (epidural) to make 
sure no hematoma formation or remaining irrigation 
fluids that potentially create a new compression.

Outcomes measurement

The primary outcomes assessed were 
the improvement of pain using visual analog score 
(VAS), quality of life using the Oswestry Disability 
Index (ODI) [16] and 36-Item Short-Form Health Survey 
(SF-36) questionnaire. These outcomes were collected 
in a minimum of 1-year follow-up. The secondary 
outcomes were surgery duration, drain production, 
hospital length of stay, and complication.

Statistical analysis

Statistical analysis was performed using 
SPSS ver. 25 (SPSS Inc., Chicago, IL, USA). Group 
comparisons were analyzed using the independent 
t-tests and the unpaired nonparametric Mann-Whitney 
test. Furthermore, Chi-square and Fisher exact tests 
were also used to compare categorical outcomes, 
graphical analyses, and correlational analyses. 
A P<0.05 was considered statistically significant.

Results

There were 46 out of 100  patients (46%) 
treated with MD, while the rest were treated with BESS. 
There were no significant differences before treatment 
for every variable (p > 0.05). The demographic of 
the participants assigned to each treatment group 
is shown in Table  1. The most common level was 
L5-S1  (47%), followed by L4-5  (28%). There were 
20  patients with more than one level of involvement. 
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Bilateral decompression was done in 57% of the BESS 
group. There were no significant differences of the pain 
characteristics for both treatment; etiology (p: 0.433), 
characteristics (p: 0.825), and location (p: 0.136).

Before treatment, the mean of the patient’s 
pain scale was 7.46 (range: 5–10), and the mean ODI 
score of 62.32 (range: 30–96). There were no significant 
differences between the pre-operative pain scale, ODI 
score, and SF-36 in both groups. Surgery duration and 
length of stay in each group are similar to those observed 
in other studies conducted by Kang et al. [17] and Park 
et al. [18]. Patients treated with MD had significantly 
longer surgery duration (mean 76.89 vs. 38.37 minutes, 
P=0.0) and length of hospitalization (mean 1.16  vs. 
0.74, P=0.0). The production of vacuum drainage was 
evaluated every 8 hours. The vacuum drain output of 
the BESS group was significantly less than the MD 
group (25.28±14.39  ml vs. 55.43±9.53  ml, P≤0.001). 
In our institution, vacuum drainage is removed if the 
production was less than 50  ml, or the duration has 
exceeded 5  days post-operative. There were 78.3% 
of the MD group had drain removal within the second 
8 hours post-operative, whereas 94.4% of the BESS 
group had drain removal within the first 8 hours. Thus, 
the BESS group leads the percentage (87.9%) among 
the patients who had drain removal within the first 8 
hours [Table 2].

Table 2: Immediate post‑operative outcome
Immediate Outcome MD BESS p
Drain output within 1st 8 h (ml) 55.43 ± 9.53 25.28 ± 14.38 < 0.001a

Drain removal within 1st 8 h (%) 12.1 87.9 < 0.001b

Surgery duration (min) 76.89 ± 11.69 38.37 ± 6.15 < 0.001a

LOS (days) 1.16 ± 0.37 0.74 ± 0.44 < 0.001a

aMann–Whitney, bFisher’s exact test. MD: Microscopic decompression, BESS: Biportal endoscopic spinal 
surgery, LOS: Length of stay.

In one-year follow-up, there was a significant 
improvement in the postoperative VAS and ODI for both 
groups compared to pre-operative condition (p<0.001). 
However, BESS patients experienced a higher reduction 
in VAS compared to the MD group (7.13 (±1.76) vs. 5.30 
(±1.68), with p = <0.001. Statistical analysis shows a 

significant postoperative difference of the VAS and ODI 
scores for BESS compared to MD, 0.69 (±0.84) versus 
2 (±1.63); p <0.001 and 3.74 (±4.77) versus 16.78 
(±11.57); p <0.001, respectively. There were significant 
differences in the quality of life for each component of 
the SF-36, which is higher in the BESS group compared 
to the MD group [Table 3].

Table 3: Post‑operative outcome comparison
Outcome MD BESS p
VAS 2 ± 1.63 0.69 ± 0.84 < 0.001a

Delta VAS 5.30 ± 1.68 7.13 ± 1.76 < 0.001a

ODI 16.78 11.57 3.74 ± 4.77 < 0.001a

SF‑36
PF 70.33 ± 29.16 89.17 ± 19.76 < 0.001a

RP 73.91 ± 36.11 88.89 ± 27.76 0.005a

RE 82.59 ± 32.01 98.77 ± 6.35 < 0.001a

VT 62.5 ± 20.86 46.39 ± 15.18 < 0.001a

MH 58.67 ± 26.4 35.98 ± 19.61 < 0.001a

SF 75.68 ± 24.22 81 ± 28.98 0.020a

BP 68.75 ± 30.35 86.48 ± 22.27 0.001a

GH 62.5 ± 27.92 78.15 ± 17.30 0.005a

HC 80.98 ± 26.97 92.13 ± 18.06 0.007a

Complication (%) 27.78 0 < 0.001b

Residual leg pain 3 0
Recurrent leg pain 6 0
Segment instability 1 0
aMann–Whitney, bFisher’s exact test. Delta VAS represents amount of VAS reduction from the pre‑operative 
condition. MD: Microscopic decompression, BESS: Biportal endoscopic spinal surgery, VAS: Visual analog 
score, ODI: Oswestry disability index, PF: Physical functioning, RP: Role physical, RE: Role functioning 
emotional, VT: Vitality, MH: Mental health, SF: Social functioning, BP: Bodily pain, GH: General health, 
HC: Health change, SF‑36: Short‑form health survey.

All cases of complications occurred in the MD 
group of patients (27.78% of MD group), which consisted 
of 10 cases: residual leg pain due to insufficient initial 
decompression (3 cases), recurrent leg pain (6 cases), 
and segment instability (1 case) [Table 3]. All of which 
required revision surgeries, however, only eight patients 
approved the surgery. Posterior stabilization was done 
for the instability case.

Discussion

The conventional open surgery, which includes 
decompressive laminectomy and foraminotomy, 
with or without discectomy, is still the gold standard 
therapy for lumbar spine decompression [5], [8]. 
However, the structural resection to achieve adequate 
surgical exposure in open surgery may produce 
iatrogenic instability, which may need additional fusion 
procedures [11]. Prolonged muscle dissection and 
retraction also led to muscle atrophy and disturbed 
arteriolar blood supply, which potentially contributes 
to postoperative chronic pain [11], [18]. Other 
disadvantages of open surgery are larger wound, 
excessive blood loss, epidural fibrosis, longer operative 
time, residual symptoms, recurrences, and adjacent 
segment diseases [8], [11].

The minimally invasive spine surgery

MISS aims to achieve decompression while 
minimizing muscle dissection, disruption of ligament 
attachment sites, and collateral damage to soft tissues. 

Table 1: Demographic data
Characteristic MD BESS p
Age (mean ± SD) 44.93 ± 12.95 46.33 ± 16.04 0.637a

Gender (male: female) 27:19 34:20 0.686b

BMI (mean ± SD) 28.10 ± 3.81 27.01 ± 4.48 0.195a

Level (percentage of group cases)
Upper lumbar 4.35 9.26 0.490b

Lower lumbar 91.30 83.33
Single‑level 78.26 81.48 0.688b

Multi‑level 21.74 18.52
Pain (percentage of group cases)

Etiology
HNP 10.87 20.37 0.433b

LCS 76.09 68.52
HNP + LCS 13.04 11.11

Characteristic
Back pain 19.57 24.07 0.825b

Leg pain 47.83 42.59
Back+leg 32.61 33.33

Location
Right 32.61 22.22 0.136b

Left 45.65 55.56
Both sides 21.74 14.81
Midline 0 7.41

aIndependent t‑test, bChi‑square test, cMann–Whitney. MD: Microscopic decompression, BESS: Biportal 
endoscopic spinal surgery, SD: Standard deviation, BMI: Body mass index, HNP: Herniated nucleus 
pulposus, LCS: Lumbar canal stenosis.
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Thus, it potentially maintains spinal stability and reduces 
post-operative pain [8], [13], [17], [17], [20], [21]. The 
MD procedure is based on microsurgical removal 
techniques, using standard microsurgical instruments, 
but manipulation is carried out through a working 
port created in the paravertebral muscles using 
tubular retractors and microscopic imaging, which 
has ×2-10. It is technically demanding and needs 
surgeon experience [21]. However, its superiorities 
compared to open surgery were shown in many 
studies [8], [13], [17], [20], [21].

Endoscopic spinal decompression was 
introduced using the principle of MISS to save normal 
surrounding structures [4], [5]. The most important 
concept of endoscopic spine surgery is minimal normal 
tissue trauma while maintaining the aim of surgery to 
effectively overcome spinal pathologies [4], [5]. The 
ability of the angled endoscope to visualize when 
decompressing the neuroforamen is an apparent 
unique benefit of this procedure [4], [5]. Moreover, 
the structural integrity of the facet can more often be 
preserved [4], [5]. This appears to be the durable and 
distinctive benefit of endoscopic decompression [4], [5]. 
Greater magnifications of the operative field by an 
endoscope (×30) are technically attributed to difficulties 
in the early phase of an endoscopic surgeon’s 
learning curve [5], [18]. However, in trained 
surgeons, it will actually shorten surgery time by 
creating a clearer and comfortable view to achieve 
decompression [5], [18]. Therefore, surgical 
complications may be reduced, and recovery time may 
be minimized. Other possible drawbacks of endoscopic 
surgery may be unfamiliar endoscopic equipment 
handling and angular vision created by a lens of more 
than 0 degrees [7], [8], [20]. However, those can be 
overcome with surgeon experience and a thorough 
understanding of endoscopic anatomy [5], [18].

Intermediate outcomes associated with the 
MISS technique

In our study, the mean surgery duration 
of MD was similar to other studies, Wu et al. [20] 
75±26 minutes, Nakagawa et al. [22] 95.3 minutes, and 
Zhang et al. [23] 64.77±17.83. However, MD group had 
significantly longer surgery duration (mean 76.89  vs. 
38.37, P=0.0) and length of hospitalization (mean 
1.16 vs. 0.74, P=0.0) compared to the BESS group in 
our study. In our experience, the mean surgery duration 
was longer in MD may be caused by technical issues 
such as frequent use of fluoroscopy after pre-operative 
level check, hemorrhage control, and difficulties in 
instrument handling and visualization, which share the 
same portal. MD also had a steep learning curve which 
can prolong surgery duration in initial 20 to 30 patients. 
Moreover, the MD operation field was dry even in the use 
of endoscopic and the magnification of the microscope 
was only 2-10x magnification [3], [11], [17], [24].

We reached around 30  minutes of BESS 
surgery after  passing through the 25-30 consecutive 
cases in the early learning curve. At the early learning 
curve, we done it within 45  minutes to one hour. We 
found that BESS can overcome the technical difficulties 
of MD by allowing free instrument movement and 
handling as well as angulation of surgical instruments. 
Endoscopes can freely move, as they act on different 
portals. We achieved clear visualization under ×30 
by continuous saline irrigation, which reduced blood 
loss and widened epidural space while preserving 
epidural fat and vessels from unnecessary damages. 
Fluid pressure also helps to loosen perineural fibrosis. 
Moreover, hemorrhage control with a bipolar system 
under continuous saline irrigation prevents thermal 
injury [11], [17], [25].

Length of stay (LOS) can be influenced by 
many variables: preoperative, perioperative, and 
postoperative. Preoperative variables are usually 
associated with comorbid and other non-modifiable 
factors such as elderly, morbid obesity, metabolic 
diseases, and opioid use. Perioperative variables 
include use of fibrin sealant, surgical invasiveness 
(open vs. MISS), intraoperative complications, 
fluids administered, and drain use. Finally, 
postoperative variables, including blood transfusion 
and complications, also have been associated with 
increased LOS. Elective open posterior spine surgery 
has a variable reported LOS but usually ranges 
from 3 to 7  days. MISS had a significantly reduced 
postoperative period compared to open surgery [26]. 
Wong et al.’s [21] study showed that MISS significantly 
decreases morbidity in the elderly, primarily due 
to decreases in blood loss, soft-tissue injury, and 
physiological stress, which further reduce the length 
of stay despite patient age.

In the MD group, LOS is longer than in the 
BESS group (mean 1.16 vs. 0.74, P=0.0). This result 
may be explained by Choi et al.’s [27] study on surgical 
invasiveness between various MISS techniques, which 
showed that microscopic procedure causes more muscle 
injury (more serum C-protein kinase elevation) than full 
endoscopic procedure, thus increasing postoperative 
back pain and hospitalization. This result also similar 
to Heo et al.’s [13] study, which showed that BESS had 
a lower approach-related soft-tissue injury than in the 
microsurgical procedure and allowed early recovery, 
lower post-operative pain and pain killer consumption, 
shorter LOS, and earlier reincorporation to active daily 
living. Moreover, postoperative drainage represents the 
effectiveness of intraoperative hemorrhage control. In 
our study, the BESS group had a significantly smaller 
amount of vacuumed drainage fluid and a shorter period 
of drainage utilization than the MD group. This result 
was similar to Kang et al. [17] study, which showed 
that the drain output amount of the BESS group was 
significantly less than the MD group (25.5±15.8  vs. 
53.2±32.1ml, P=0.043). Thus, the time of drain removal 
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was also significantly shorter, which further contributed 
to a lesser LOS in the BESS group.

Functional outcomes and complications 
associated with the MISS technique

Contrary to the recent meta-analysis by Chen 
et al., [12] Heo et al., [13], and Park et al. [19] that 
compared these two procedures for LCS, we found 
that BESS has some superiority in the immediate-term 
follow-up and lesser post-operative complications. We 
took all the advantage from BESS technology that 
enable us to see the operation field thoroughly and 
decompress the nerve adequately not only for LCS but 
also HNP patients.

Post-operative observations in one-year 
follow-up showed a significant reduction in the pain scale 
for both groups compared to the pre-operative state. 
However, BESS patients experienced a significantly 
higher reduction in the pain scale compared to the 
MD group. There was also a significant post-operative 
difference in VAS and ODI scores for BESS compared 
to MD, 0 versus 2 (p <0.001) and 2 versus 16 (p <0.001), 
respectively. This result is similar to Kang et al.’s [17] 
study, which showed that BESS had shorter surgery 
duration and LOS, lesser post-operative pain, and 
favorable long term clinical outcomes in contrast to Heo 
et al. [13] and Park et al. [19] studies which showed a 
similar final (12 months) clinical outcome between the 
microscopic group and the endoscopic group.

Chen et al. [12] showed a similar complication 
rate between biportal and microscopic techniques. 
In general, complication rates may be higher in the 
learning phase of all minimally invasive procedures. 
Furthermore, complications are higher when the surgical 
field is unclear because of bleeding [12]. In our study, no 
complications were observed in the BESS group, even 
in the learning phase of this technique. A clear vision 
due to the high magnification of the surgical field along 
with continuous saline irrigation in BESS techniques 
might minimize the risk of complication which arises 
from the unclear surgical field.

In our study, 10  patients of the MD group 
had postoperative complications, including residual 
pain, recurrence, and segment instability. Residual leg 
pain was observed in three patients and disappeared 
after additional decompression surgery at 3, 6, and 
7 months following the first surgery. Recurrent leg pain 
is a serious problem following symptom improvement 
after initial decompression surgery. In the MD group, 
the recurrence rate was 13.04%. This recurrence 
rate was smaller than Chang et al. [28] study, which 
reported a 21.7% recurrence rate following MD surgery 
despite different study populations. The leg pain was 
significantly reduced after revision surgery. The patient 
with segmental instability, which was the patient with 
LCS, was also complaining about recurrent leg pain but 

on a different side from the pre-operative symptomatic 
side. Hypermobility of the affected level along with 
scar tissue may irritate the nerve root and cause 
radicular pain. To prevent recurrent leg pain, sufficient 
decompression with or without fusion should be 
performed, especially in patients with LCS considering 
the dynamic instability.

Revision surgery is recommended for new 
pathology, inadequate initial decompression, or in case 
of iatrogenic instability. It is one of the important keys 
in evaluating any surgical procedure, which is crucial 
to patient safety and well-being as well as having 
significant cost implications. In our study, 8 out of 10 
complicated cases underwent revision surgery including 
fusion surgery in one patient with LCS and dynamic 
instability. One patient refused surgery and another one 
had improvement after non-operative treatment.

In Senker et al. [29] study, obese patients 
may have increased comorbidities and perioperative 
complications from an open surgical approach and 
may have improved outcomes with MISS because 
it creates smaller potential space for infection and 
smaller tissue dissection [21]. In our study, patients with 
complications were 10% overweight, 60% obese I, 30% 
obese II. However, there was no association between 
complication and BMI in our study (P=0.234).

Although no complications are observed 
in the BESS group of our study, BESS can have 
unsuccessful outcomes that are mostly associated 
with hematomas, incomplete decompression, and 
dural injury. Persistent or recurrent leg pain can 
occur due to inadequate decompression, battered 
nerve root, or new pathology. However, it is less 
likely to have an inadequate decompression as BESS 
provides a much better view of the operating field, 
even better than open surgery as the scope can enter 
deep inside the disc space to evaluate the adequacy 
of decompression.

Age more than 70 years, female gender, pre-
operative anticoagulant medication, intraoperative 
water infusion pump, and bony procedures such as 
laminectomy or interbody fusion are increasing the risk 
of epidural hematoma after BESS [30]. Eum et al. [31] in 
their early trial of BESS in 2016, showed complications 
that were developed in eight cases; 3 post-operative 
headaches, 2 dural tears, 2 post-operative numbness, 
and 1 post-operative epidural hematoma. However, 
recent studies have shown successful results without 
serious complications [32].

We believe that every procedure that follows 
the standard operating procedure will have a risk 
reduction toward complications. In MD, complications 
are more likely to happen due to technical drawbacks. 
BESS is more instrument dependent, in which any 
surgeon could face the same difficulty when using 
problematic tools.
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Conclusion

MISS aims to improve patients’ quality of life 
while reducing the complications related to extensive 
soft-tissue violation. However, it cannot fully replace 
open surgery, which may be needed in certain 
scenarios. This preliminary study compared two MISS 
techniques and has demonstrated non-inferiority of 
the newer technique (BESS) toward the former (MD). 
A  similar long-term clinical outcome suggests that 
both procedures were comparably effective to achieve 
decompression in lumbar stenosis. BESS is potentially 
safe and effective as an alternative to MD, as shown in 
better immediate outcome results: lesser drain output, 
faster drain removal, shorter surgical duration, and 
lesser postoperative hospitalization (LOS). However, 
the final choice of operative procedure may depend on 
the surgeon’s experience and preference. Randomized 
controlled studies with larger sample sizes and longer 
follow-up times are needed for further research.

References

1.	 OppenHeimer JH, DeCastro I, McDonnell DE. Minimally 
invasive spine technology and minimally invasive spine surgery: 
A historical review. Neurosurg Focus. 2009;27:1-15. https://doi.
org/10.3171/2009.7.FOCUS09121

	 PMid:19722824
2.	 Skovrlj B, Gologorsky Y, Haque R, Fessler RG, Qureshi SA. 

Complications, outcomes, and need for fusion after minimally 
invasive posterior cervical foraminotomy and microdiscectomy. 
Spine J. 2014;14(10):2405-11. https://doi.org/10.1016/j.
spinee.2014.01.048

	 PMid:24486472
3.	 Choi CM, Chung JT, Lee SJ, Choi DJ. How I do it? Biportal 

endoscopic spinal surgery (BESS) for treatment of lumbar 
spinal stenosis. Acta Neurochir (Wien). 2016;158(3):459-63. 
https://doi.org/10.1007/s00701-015-2670-7

	 PMid:26782827
4.	 Kambin P, O’Brien E, Zhou L, Schaffer JL. Arthroscopic 

microdiscectomy and selective fragmentectomy. Clin 
Orthop Relat Res. 1998;1(347):150-67. https://doi.
org/10.1097/00003086-199802000-00018

	 PMid:9520885
5.	 Goald HJ. Microlumbar discectomy: Followup of 147 patients. 

Spine (Phila Pa 1976). 1978;3(2):183-5.
6.	 Foley KT, Smith MM. Microendoscopic discectomy. Tech 

Neurosurg. 1997;3:301-7.
7.	 Ahn Y. Current techniques of endoscopic decompression in 

spine surgery. Ann Transl Med. 2019;7 Suppl  5:S169. https://
doi.org/10.21037/atm.2019.07.98

	 PMid:31624735
8.	 Kim HS, Wu PH, Jang IT. Current and future of endoscopic spine 

surgery: What are the common procedures we have now and 
what lies ahead? World Neurosurg. 2020;140:642-53. https://
doi.org/10.1016/j.wneu.2020.03.111

	 PMid:32797991

9.	 Marappan K, Jothi R, Paul Raj S. Microendoscopic discectomy 
(MED) for lumbar disc herniation: comparison of learning curve 
of the surgery and outcome with other established case studies. 
J  Spine Surg. 2018;4(3):630-7. https://doi.org/10.21037/
jss.2018.06.14

	 PMid:30547129
10.	 Soliman MA, Ali A. Decompression of lumbar canal stenosis 

with a bilateral interlaminar versus classic laminectomy 
technique: A prospective randomized study. Neurosurg Focus. 
2019;46(5):E3. https://doi.org/10.3171/2019.2.FOCUS18725

	 PMid:31042649
11.	 Choi CM. Biportal endoscopic spine surgery (BESS): 

Considering merits and pitfalls. J Spine Surg. 2020;6(2):457-65. 
https://doi.org/10.21037/jss.2019.09.29

	 PMid:32656383
12.	 Chen T, Zhou G, Chen Z, Yao X, Liu D. Biportal endoscopic 

decompression vs. microscopic decompression for lumbar 
canal stenosis: A systematic review and metaanalysis. Exp Ther 
Med. 2020;20:2743-51. https://doi.org/10.3892/etm.2020.9001

	 PMid:32765769
13.	 Heo DH, Quillo-Olvera J, Park CK. Can percutaneous biportal 

endoscopic surgery achieve enough canal decompression for 
degenerative lumbar stenosis? Prospective case–control study. 
World Neurosurg. 2018;120:e684-9. https://doi.org/10.1016/j.
wneu.2018.08.144

	 PMid:30165228
14.	 Kim JE, Choi DJ, Park EJ, Lee HJ, Hwang JH, Kim MC, et al. 

Biportal endoscopic spinal surgery for lumbar spinal stenosis. 
Asian Spine J. 2019;13(2):334-42. https://doi.org/10.31616/
ASJ.2018.0210

	 PMid:30959588
15.	 Cuschieri S. The STROBE guidelines. Saudi J Anaesth. 

2019;13(1):31-4. https://doi.org/10.4103/sja.SJA_543_18
	 PMid:30930717
16.	 Phedy P, Djaja YP, Tobing SD, Gatam L, Librianto D, Fachrisal 

I, et al. Cross-cultural adaptation and psychometric validation 
of the Indonesian version of the Oswestry Disability Index. 
Eur Spine J. 2021;30(4):1053-62. https://doi.org/10.1007/
s00586-020-06690-3

	 PMid:33389199
17.	 Kang T, Park SY, Kang CH, Lee SH, Park JH, Suh SW. Is 

biportal technique/endoscopic spinal surgery satisfactory for 
lumbar spinal stenosis patients?: A  prospective randomized 
comparative study. Medicine (Baltimore). 2019;98(18):e15451. 
https://doi.org/10.1097/MD.0000000000015451

	 PMid:31045817
18.	 Zhang F, Ye C, Li G, Ding W, Zhou W, Zhu H, et al. The rat model 

of type 2 diabetic mellitus and its glycometabolism characters. 
Exp Anim. 2003;52:(5):401-7. https://doi.org/10.1538/
expanim.52.401

	 PMid:14625406
19.	 Park SM, Park J, Jang HS, Han H, Kim HJ, Chang BS, et al. 

Biportal endoscopic versus microscopic lumbar decompressive 
laminectomy in patients with spinal stenosis: A  randomized 
controlled trial. Spine J. 2020;20(2):156-65. https://doi.
org/10.1016/j.spinee.2019.09.015

	 PMid:31542473
20.	 Wu PH, Kim HS, Heo DH, Yu G, Tan H, Jang I. A systematic 

review of complications associated with initial learning curve 
of endoscopic spine surgery highlighting the necessity 
of introducing an effective fellowship to train competent 
endoscopic spine surgeons.J of Spine. 2020;9 :456. https://doi.
org/10.37421/jsp.2020.9.456

21.	 Wong AP, Smith ZA, Lall RR, Bresnahan LE, Fessler RG. The 
microendoscopic decompression of lumbar stenosis: A  review 



B - Clinical Sciences� Surgery

1194� https://oamjms.eu/index.php/mjms/index

of the current literature and clinical results. Minim Invasive Surg. 
2012;2012:325095. https://doi.org/10.1155/2012/325095

	 PMid:22900163
22.	 Nakagawa H, Kamimura M, Uchiyama S, Takahara K, Itsubo T, 

Miyasaka T. Microendoscopic discectomy (MED) for lumbar 
disc prolapse. J  Clin Neurosci. 2003;10(2):231-5. https://doi.
org/10.1016/S0967-5868(02)00337-5

	 PMid:12637057
23.	 Zeng H, Zhang P, Shen X, Luo C, Xu Z, Zhang Y, et al. One-stage 

posterior-only approach in surgical treatment of single-segment 
thoracic spinal tuberculosis with neurological deficits in adults: 
A retrospective study of 34 cases. BMC Musculoskelet Disord. 
2015;16(1):186. https://doi.org/10.1186/s12891-015-0640-0

	 PMid:26242404
24.	 Wu J, Guan T, Tian F, Liu X. Comparision of biportal endoscopic 

and microscopic decompression in treatment of lumbar 
spinal stenosis: A  comparative study protocol. Medicine 
(Baltimore). 2020;99(30):e21309. https://doi.org/10.1097/
MD.0000000000021309

	 PMid:32791717
25.	 Choi DJ, Kim JE, Jung JT, Kim YS, Jang HJ, Yoo B, et al. 

Biportal endoscopic spine surgery for various foraminal lesions 
at the lumbosacral lesion. Asian Spine J. 2018;12(23):569-73. 
https://doi.org/10.4184/asj.2018.12.3.569

	 PMid:29879787
26.	 Gruskay JA, Fu M, Bohl DD, Webb ML, Grauer JN. Factors 

affecting length of stay after elective posterior lumbar spine 
surgery: A multivariate analysis. Spine J. 2015;15(6):1188-95. 
https://doi.org/10.1016/j.spinee.2013.10.022

	 PMid:24184639
27.	 Choi KC, Shim HK, Hwang JS, Shin SH, Lee DC, Jung HH, et al. 

Comparison of surgical invasiveness between microdiscectomy 

and 3 different endoscopic discectomy techniques for lumbar 
disc herniation. World Neurosurg. 2018;116:e750-8. https://doi.
org/10.1016/j.wneu.2018.05.085

	 PMid:29787880
28.	 Chang SB, Lee SH, Ahn Y, Kim JM. Risk factor for 

unsatisfactory outcome after lumbar foraminal and far lateral 
microdecompression. Spine (Phila Pa 1976). 2006;31(10):1163-7. 
https://doi.org/10.1097/01.brs.0000216431.69359.91

	 PMid:16648754
29.	 Senker W, Stefanits H, Gmeiner M, Trutschnig W, Weinfurter I, 

Gruber A. Does obesity affect perioperative and postoperative 
morbidity and complication rates after minimal access spinal 
technologies in surgery for lumbar degenerative disc disease. 
World Neurosurg. 2018;111:e374-85. https://doi.org/10.1016/j.
wneu.2017.12.075

	 PMid:29274450
30.	 Pranata R, Lim MA, Vania R, July J. Biportal endoscopic 

spinal surgery versus microscopic decompression for lumbar 
spinal stenosis: A  systematic review and meta-analysis. 
World Neurosurg. 2020;138:e450-8. https://doi.org/10.1016/j.
wneu.2020.02.151

	 PMid:32147545
31.	 Eum JH, Heo DH, Son SK, Park CK. Percutaneous biportal 

endoscopic decompression for lumbar spinal stenosis: A technical 
note and preliminary clinical results. J  Neurosurg Spine. 
2016;24(4):602-7. https://doi.org/10.3171/2015.7.SPINE15304

	 PMid:26722954
32.	 Yang H-S, Lee N, Park J-Y. Current status of biportal endoscopic 

decompression for lumbar foraminal stenosis: Endoscopic 
partial facetectomy and outcome factors. J Minim Invasive Spine 
Surg Tech. 2021;6  Suppl  1:S157-63. https://doi.org/10.21182/
jmisst.2021.00073

https://oamjms.eu/index.php/mjms/index

