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Abstract: Introduction: Complete or single-
-port endoscopic surgery, unilateral biportal 
endoscopy (UBE), and microendoscopy 
represent major advances in clinical practi-
ce. These methods have been increasingly 
studied in Brazil, and there is growing in-
terest from public and private hospitals in 
adopting these techniques, although the 
availability of resources, the need for spe-
cialized training, and the cost of equipment 
still constitute significant barriers, especially 
in the Unified Health System (SUS). Me-
thodology: The scientific databases used 
were: Latin American and Caribbean He-
alth Sciences Literature (LILACS), Scien-
tific Electronic Library Online (SCIELO), 
National Library of Medicine (NIH), and 
MEDLINE. The descriptors used in this re-
search were: “UNILATERAL BIPORTAL 
ENDOSCOPIC SURGERY,” “COMPLE-
TE ENDOSCOPY,” and “MICROEN-
DOSCOPY.” The Boolean operators used 
in this research were AND and OR. Results 
and Discussion: In the Brazilian context, 
data from university hospitals and SUS ser-
vices indicate that the adoption of endos-
copic techniques is feasible but still limited 
by structural factors. Public services face 
barriers related to equipment costs, learning 
curves, and lack of standardization, which 
restricts the widespread implementation of 
these techniques. However, the private sec-
tor has greater diffusion of minimally invasi-
ve techniques, with easier access to modern 
technologies and structured training pro-
grams. Conclusion: Analysis of articles pu-
blished between 2020 and 2025 shows that 
both endoscopic and minimally invasive 
open techniques have specific benefits, but 
their indications must be individualized.
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Keywords: Unilateral Biportal Endos-
copic Surgery; Complete Endoscopy; 
Microendoscopy;

INTRODUCTION

According to So and Park (2023), sur-
gical procedures for spinal disorders have 
developed significantly over the last century. 
Since 1970, conventional spinal surgery has 
been performed by dissecting the paraverte-
bral muscles using microscopy and special 
retractors.

However, substantial advances have 
been made in surgical procedures using mi-
nimally invasive techniques, with the aim of 
reducing surgical trauma, improving clini-
cal outcomes, and promoting postoperative 
recovery. Surgeons must follow established 
protocols and guidelines to ensure optimal 
results for the patient (Aparicio et al., 2024).

Unilateral Biportal Endoscopic (UBE) 
surgery uses a two-portal technique: one for 
visualization with the arthroscope and ano-
ther for the passage of surgical instruments, 
in addition to the association with an ar-
throscopic drill to perform the procedure, 
This allows for better and more adequate 
control of decompression and a wider sur-
gical view with a single portal (Zheng et al., 
2022).

Unlike other endoscopic procedu-
res that have evolved, currently established 
spinal endoscopy procedures such as per-
cutaneous endoscopic lumbar discectomy 
(PELD) and microendoscopic discectomy 
(MED) use a single portal. PELD can be 
further divided into percutaneous endos-
copic interlaminar discectomy (PEID) and 

percutaneous transforaminal endoscopic 
discectomy (PTED) (Simpson et al., 2022).

In addition, full endoscopy has defini-
te advantages over conventional microsur-
gical techniques. These advantages include 
better visualization of the pathology due to 
the presence of the irrigation channel, mini-
mal trauma to soft and bone tissues, easier 
and relatively faster access to deep patholo-
gies, such as thoracic disc herniations, and 
the possibility of avoiding fusion surgeries 
(Lokhande, 2023). However, endoscopic 
surgical techniques require specialized trai-
ning and instruments, and the learning cur-
ve is steep for beginn . In addition, there are 
potential risks and complications, including 
nerve injury, dura mater laceration, posto-
perative hematoma, and infection (Ju; Lee, 
2023).

This article aims to describe endosco-
pic neurosurgical techniques of the spine 
and report on their current scope and use in 
Brazil, especially from 2020 to 2025.

METHODOLOGY

This article is a literature review, with 
several original articles, which were found in 
scientific databases such as the Latin Ameri-
can and Caribbean Health Sciences Litera-
ture (LILACS), Scientific Electronic Library 
Online (SCIELO), National Library of Me-
dicine (NIH), and MEDLINE. The descrip-
tors used in this research were: “Unilateral 
Biportal Endoscopic Surgery,” “Complete 
Endoscopy,” and “Microendoscopy.” The 
Boolean operators used in this research were 
AND and OR.
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Data collection was carried out be-
tween 2020 and 2025, over the last 5 years. 
The inclusion criteria were studies available 
in full and free of charge online. The arti-
cles used were original, such as literature 
reviews, randomized and double-blind stu-
dies, systematic reviews, their technologies, 
and the impact of their interventions. Ar-
ticles in Portuguese and English were used. 
The exclusion criteria for this article were 
duplicate articles, incomplete works, paid 
works, and articles that were not in English 
or Portuguese. Fifty-nine original articles 
were found, of which only 23 were selected 
for the preparation of the article.

RESULTS AND DISCUSSION

Endoscopic techniques for spine 
surgery

There are several endoscopic techni-
ques that can be used in the treatment of 
spinal disorders. The three most common-
ly used techniques include full endoscopy, 
microendoscopy, PELD, and biportal en-
doscopy. However, currently, two different 
types of endoscopic spinal procedures do-
minate the surgical scene: full-endoscopic 
surgery (FE) and UBE (Van Isseldyk et al., 
2024).

Regardless of the approach, any endos-
copic system will rely on indirect visualiza-
tion, in which one or more cameras are po-
sitioned close to the surgical field. To insert 
the camera into the body and allow instru-
ments to access the spine, a working channel 
connecting the surgical field to the outside 
is required. In addition, there are intrinsic 
trade-offs across the spectrum of these para-
meters. Specifically, increasing the number 

or size of working channels will cause grea-
ter tissue damage during access to the spinal 
canal, but will allow the simultaneous and 
independent use of multiple instruments, 
expanding the range of applications and 
capabilities of the system (Simpson et al., 
2022).

According to Lokhande (2023b), full 
endoscopy can be divided into two approa-
ches, called transforaminal and interlaminar, 
and has definite benefits over conventional 
microsurgical techniques, such as better and 
clearer visualization of the pathology due to 
the presence of the irrigation channel, mini-
mal trauma to soft and bone tissues, better 
and relatively easier approach to deep pa-
thologies, such as thoracic disc herniations, 
and the possibility of avoiding spinal fusion 
surgeries.

In addition, UBE is an emerging mi-
nimally invasive procedure used to treat 
lumbar spinal stenosis (LSS). This method 
is performed under continuous irrigation 
with saline solution, providing a clear visu-
al field and controlling epidural and bone 
bleeding and infection (Van Isseldyk et al., 
2024). UBE uses the natural space between 
the muscles to avoid unnecessary damage to 
the spine and associated structures. Howe-
ver, excessive pressure can lead to damage 
to epidural fat tissue and blood vessels, and 
also due to continuous irrigation with sali-
ne solution, occult intraoperative blood loss 
may go unnoticed (Zheng et al., 2022b).

Spinal endoscopic techniques as dis-
cussed in Table 1 (PELD/PTED, endosco-
pic interlaminar, UBE/BESS, and micro-
endoscopy) have been gradually adopted in 
private hospitals and some public referral 
hospitals in Brazil. Therefore, after analy-
zing articles from 2020 to 2025, it was 
understood that since 2020 there has been 
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Article (Author, 
Year, Journal)

Technique(s) 
analyzed

Main differences Summary protocol (steps)

Araujo Ono, A. H. 
(2024) - A Current 
View Access to 
the Lumbosacral 

Review: transfora-
minal, interlaminar, 
biportal endoscopy, 
microendoscopy

Reviews anatomical approa-
ches and indications; describes 
differences between uniportal 
(transforaminal/interlami-
nar) and biportal (UBE) and 
microendoscopy (assisted).

1) Imaging evaluation; 2) 
Route selection (transfo-
raminal vs. interlaminar 
vs. biportal); 3) Adequate 
anesthesia; 4) Endosco-
pic access and decom-
pression; 5) Hemostasis 
and early discharge.

Asano, L.Y.J. 
(2020) - Transfora-
minal Endoscopic 
Lumbar Discec-
tomy (RBORt)

Transforaminal en-
doscopic discectomy 
(PELD/PTED)

Technical description and 
clinical application; com-
pare with microdiscectomy 
in terms of invasiveness.

1) Indication for lateral/
foraminal hernia; 2) 
Markings and fluoroscopy; 
3) Transforaminal access; 
4) Endoscopic removal; 
5) Early discharge.

Pamplona, R.R. 
(2025) - Interla-
minar endoscopic 
lumbar discec-
tomy (JBNc)

Interlaminar 
endoscopic lumbar 
discectomy (EID)

Focused on L4-L5 and 
L5-S1; interlaminar tech-
nique indicated for central/
paracentral hernias.

1) Preoperative evalua-
tion; 2) Interlaminar 
access under endoscopic 
vision; 3) Removal of the 
fragment; 4) Hemostasis 
and partial discharge.

Conceição, R. 
T. et al. (2022) - 
The Microscopic 
and Endoscopic 
Techniques 

Microdiscec-
tomy (MED) 
vs Endoscopy

Comparison between assisted 
microendoscopy and pure 
endoscopic techniques; dis-
cusses indications and results.

1) Selection; 2) Tubular/
microscopic or endoscopic 
approach; 3) Removal of 
the fragment; 4) Recovery.

Zhang, Y. (2023) - 
PELD Bibliometrics 
(BMC) - internatio-
nal context with im-
plications for Brazil

PELD / PTED (pu-
blication context)

Analysis of scientific trends 
shows leadership of China/
Korea; points to disse-
mination and growing 
international interest.

Bibliometric study; no 
surgical protocol.

FT Magazine 
(2025) - Review of 
advances in lumbar 
hernia treatment 
(national magazine)

General review: 
PELD, interla-
minar, biportal, 
microendoscopy

Gathers national and inter-
national evidence, commen-
ting on adoption in Brazil 
and current protocols.

Recommends standardi-
zed protocols and trai-
ning for safe adoption.

Table 1: Protocols and methods used in Brazil.

Source: Author, 2025.
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growth in the adoption of endoscopic spine 
techniques such as PELD/PTED, complete 
interlaminar endoscopy, microendoscopy, 
and UBE. The dissemination is concentra-
ted in large university centers and private 
hospitals (São Paulo, Rio de Janeiro, Belo 
Horizonte, Porto Alegre, Recife), with gra-
dual adoption in public referral hospitals, as 
well as incorporation into the SUS (Brazi-
lian Unified Health System) is still incipient 
(Ponte et al., 2025).

Also according to the aforementioned 
author, Ponte et al. (2025) conducted a stu-
dy and found that endoscopic spine surgery 
with microdiscectomy in young patients (< 
45 years) with lumbosciatica, and reports 
statistics such as an average reduction in 
pain (VAS from 6.8 to 2.1) and disabili-
ty index (ODI ~54% to ~18%), as well as 
shorter hospital stays (1.2 days vs. 2.9 days) 
with this endoscopic technique.

PELD presented fewer muscle injuries 
and better preservation, while it is possible to 
perform it under local anesthesia, however, 
it demonstrates anatomical limitations and 
dependence on fluoroscopy, while interla-
minar endoscopy presented similar efficacy 
to microdiscectomy for hernias, central ones 
such as those located between L5 and S1, 
and paracentral hernias, with rapid recovery. 
However, experience with the single-port te-
chnique and irrigation is required (Araujo et 
al., 2022; Asano et al., 2022; Hasan; Härtl; 
Hofstetter, 2019; Zhang et al., 2023).

While microscopy offers better pos-
t-surgical pain recovery, blood loss may be 
greater than with PELD, and tubular and 
microscopic instrumentation is still requi-
red (Asano et al., 2022; Conceição Júnior; 
Santana Júnior, 2022).  UBE is effective for 
decompression, with interbody fusion rates 
of ~70 to 90%. However, in some studies 

in the literature, it presented complications 
such as ~2.9% to 6.4% for dural tears and 
~1.4 to 4.3% for hematomas, despite de-
monstrating facilitation in bilateral decom-
pressions and minimally invasive fusion 
techniques, but it still needs to manage irri-
gation and the risk of excess fluids (Pamplo-
na; Baptista; Mussalem, 2025).

According to Table 2, Ghedini et al. 
(2016) and Bonafim (2023), complete en-
doscopic surgery uses a tubular endoscope, 
which is suitable for interlaminar and trans-
foraminal discectomies, causing minimal 
incisions, while according to Ponte et al. 
(2025), UBE offers a wider visual field and 
better versatility for complex decompression 
for stenosis and hernias, and Meyer (2019) 
describes microendoscopy as a minimally 
invasive technique with an incision slightly 
larger than uniportal, but described as the 
“gold standard” for disc hernias.

According to the selected articles, 
about 40 to 50% of invasive procedures per-
formed in private practice use microendos-
copy, while 25 to 35% use full endoscopy, 
with hospitals and services investing more 
in equipment and training, while about 60 
to 75% in the public sector in the Unified 
Health System (SUS) in smaller hospitals 
use microdiscectomy, and uniportal endos-
copy is present in 10 to 20% of referral hos-
pitals, while UBE is present in 5 to 15%.

Complete endoscopy

Transforaminal lumbar endoscopic 
decompression (TELD) is an endoscopic 
option for the treatment of contained in-
tervertebral disc herniations or those with 
a low degree of migration in the L1 to L5 
region. This technique can be used for disc 
herniations in the central, paracentral, and 
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UFPR (2024) Prospective Complete 
endoscopy

UFPR Clinical 
Hospital (SUS)

Good functional 
recovery and low 
complication rate.

HC-FMUSP 
(2014) Institutional report Lumbar endoscopy 

vs. microsurgery

Institute of Ortho-
pedics and Trau-
matology (SUS)

Rapid recovery and 
shorter hospital stay.

Institutional report Single-port 
endoscopy

University Hos-
pital (SUS)

Safe and efficient 
technique in the 

public sector.

UFRJ (2023) Observational study Biportal (UBE) 
vs. single-port

Clementino Fraga 
Filho University 
Hospital (SUS)

No significant 
differences in 

clinical results; 
biportal has a longer 

learning curve.

UFPE (2022) Retrospective
Complete en-
doscopy vs. 

microdiscectomy

Hospital das 
Clínicas (SUS)

Shorter hospital 
stay and less use 

of analgesics with 
endoscopy.

UFMG (2021) Prospective Unilateral biportal 
endoscopy (UBE)

Hospital das 
Clínicas (SUS)

Good neurological 
recovery and low 
complication rate.

UFBA (2023) Technical report Microendoscopy 
vs. full endoscopy

Prof. Edgard 
Santos University 
Hospital (SUS)

Complete endosco-
py more effective in 
central hernias; mi-
croendoscopy useful 

in lateral cases.

USP Ribeirão 
Preto (2020) Comparative study

Complete en-
doscopy vs. 

microdiscectomy

Hospital das 
Clínicas (SUS)

Similar outcomes, 
but faster recovery 
with endoscopy.

HC-UFSC 

(2023)
Institutional review Single-port vs. dou-

ble-port endoscopy
University Hos-

pital (SUS)

Both are safe; 
biportal allows for 
better anatomical 

visualization.

Table 2: Comparison between Brazilian studies analyzing endoscopic spinal neurosurgery techniques 
performed in the Unified Health System (SUS).

Source: Author, 2025.
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foraminal regions, generally for patients 
with radicular pain that has not responded 
to conservative treatment (Wu; Kim; Jang, 
2020).

According to Shen et al. (2020a), com-
plete endoscopy is a method that can also be 
used for cervical surgery, and the advantages 
of its use include high-definition visualiza-
tion of the surgical pathology, reduction of 
tissue trauma, and the use of already known 
anatomical approaches. Endoscopic ante-
rior cervical discectomy techniques offer ad-
ditional advantages, including preservation 
of movement at this level, avoiding fusion, 
and minimizing or eliminating manipula-
tion of nerve roots.

Full endoscopic cervical spine surgery 
differs from microendoscopic cervical spine 
surgery in that the tubular retractor is so 
small that, even with magnifying glasses or 
a microscope, the surgical field is not visib-
le, while complete biportal endoscopic spi-
ne surgery uses two portals: one portal for 
surgical instruments and another for the en-
doscopic camera (Shen et al., 2020).

In addition to the transforaminal te-
chnique, there are also other methods that 
have been derived, such as interlaminar 
techniques. These current methods mirror 
tubul y techniques, with the added advan-
tage of better visualization and more precise 
positioning due to the maneuverability of a 
narrow endoscope and the ability to mani-
pulate the field of view with the optical ro-
tation of the endoscope. For example, uni-
lateral endoscopic laminectomy for bilateral 
decompression (ULBD) for lumbar spinal 
stenosis allows for excellent preservation of 
the ipsilateral facet joint (Hasan; Härtl; Ho-
fstetter, 2019).

Unilateral Biportal Endoscopy

In UBE, two portals are created on the 
same side: one for the optical instrument 
and irrigation system, and the other for the 
surgical instrument used to perform decom-
pression or discectomy. Unlike PELD, UBE 
is similar to traditional surgery in terms of 
both procedure and anatomy. The advanta-
ges of UBE include less damage to the pa-
ravertebral muscles, smaller incisions, and 
better surgical visualization, but the challen-
ges of UBE would be establishing adequate 
saline irrigation, minimizing complications, 
and accurately locating the surgical region 
(Zheng et al., 2022b).

This technique has been used for va-
rious minimally invasive spinal decompres-
sion procedures, such as laminotomy for 
lumbar discectomy, unilateral laminotomy 
for bilateral decompression, and unilateral 
foraminotomy (So; Park, 2023), in addition 
to offering a minimally invasive option for 
nerve decompression in patients with pos-
terior epidural migration of disc herniation, 
lumbar spinal stenosis, and lumbar osteopo-
rotic compression vertebral fracture (Wang 
et al., 2024). In addition, they allow visu-
alization of the spinal structures through 
two small incisions on one side of the spine, 
thus minimizing tissue damage and impro-
ving postoperative recovery. The endoscopic 
trajectory is the same as in conventional sur-
gery; thus, a spine surgeon experienced in 
microsurgery is required (So; Park, 2023).

UBE combines muscle separation and 
small-extension muscle detachment tech-
niques to create a workspace in the inter-
laminar space using serial dilators, a bipo-
lar radiofrequency probe, and continuous 
saline irrigation. Consequently, it provides 
clear visualization of the neural elements, 
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surrounding soft tissues, vascular and bone 
structures, thus creating an environment 
conducive to the delicate process of nerve 
manipulation and easy and safe decompres-
sion (Wang et al., 2024).

The UBE system uses independent 
channels for the instruments; therefore, mo-
vements are not restricted, unlike the pre-
vious single-port system, which was limited 
due to the combined channel. In addition, 
30° or 0° arthroscopy instruments are used 
for knees and shoulders, as well as standard 
laminectomy instruments, eliminating the 
need for additional devices. UBE can be 
broadly divided into interlaminar and trans-
foraminal approaches, both performed un-
der general anesthesia with the patient in a 
prone position on a radiolucent table. Me-
anwhile, the basic instruments for spine sur-
gery include a Kerrison punch and a 4 mm 0° 
or 30° arthroscope (Liang et al., 2022).

Therefore, UBE demonstrates charac-
teristics such as flexible operation in open 
surgery and an enlarged and clear field of 
view in minimally invasive surgery; it is si-
milar in use to the conventional foraminal 
endoscope, causes less damage to the para-
vertebral muscles, and reduces the need for 
intraoperative fluoroscopy, thereby reducing 
the patient’s exposure to radiation. and can 
be used to treat degenerative diseases such 
as lumbar disc herniation and lumbar spon-
dylolisthesis (Wang et al., 2023).

Among the possible complications 
caused by UBE, dura mater laceration, tran-
sient paresthesia, postoperative spinal epi-
dural hematoma, postoperative headache, 
inadequate decompression, radicular injury, 
and infection are among the most common 
(Wang et al., 2023). Meanwhile, Jiang et al. 
(2022) associated the UBE technique with 
greater total blood loss, greater intraopera-

tive blood loss, greater hospital blood loss, 
longer surgical times, longer hospital stays, 
longer incisions, and higher total hospitali-
zation costs.

In contrast, PELD was associated with 
greater preservation of paravertebral muscle 
integrity through direct access to the target 
position using a muscle division techni-
que with sequential dilators and a rhom-
bic obturator. Notably, PELD has several 
advantages over other minimally invasive 
discectomy approaches, including less para-
vertebral muscle and h y injury, preservation 
of bone structures, and rapid recovery (Jiang 
et al., 2022).

CONCLUSION

The techniques described above as 
complete (uniportal) endoscopic surgery, 
unilateral biportal endoscopy (UBE), and 
microendoscopy/microdiscectomy have 
shown consistent and important clinical 
results, with clear advantages over traditio-
nal open techniques. Uniportal endoscopy 
demonstrates less postoperative pain, less 
blood loss, and earlier discharge, while UBE 
demonstrates a better surgical field and gre-
ater decompression capacity. Microendos-
copy, on the other hand, generates greater 
tissue dissection. However, all the techni-
ques described require high-cost equipment 
and logistics for instrumentation, which 
makes implementation more challenging, 
especially for the SUS.

Data from hospitals such as HU-U-
FPI, HUPES-UFBA, HC-FMUSP, and 
others in the EBSERH network show that 
lumbar endoscopy is feasible for the SUS as 
it reduces hospitalization time and indirect 
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costs, in addition to being a safe and effecti-
ve technique. Therefore, the main limitation 
to its widespread adoption in Brazil remains 
structural and economic.
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