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Abstract: Endoscopic spine surgery has become a practical, minimally invasive technique for
decompression in patients with spinal disc herniation or stenosis. This review aimed to summarize the
current techniques of endoscopic decompression technique in spine surgery and to discuss the benefits,
limitations, and future perspectives of this minimally invasive technique. Endoscopic spine decompression
surgery can be categorized according to the endoscopic property: percutaneous endoscopic (full-endoscopic),
microendoscopic, and biportal endoscopic. It can also be classified based on the approach: transforaminal,
interlaminar, anterior, posterior, and caudal approaches. Theoretically, each technique can be applied
in the lumbar, cervical, and thoracic spine. The various endoscopic spine surgery techniques should be
appropriately conducted according to the disease entities, level, and zone of pathologies. Although the
current level of evidence is relatively low and the relevance of the technique is controversial, recent clinical
results and the critical concept are promising. Development in optics, instruments, and approach will
improve its safety and reduce technical complexity. In the meantime, high-quality clinical studies, including
randomized trials and meta-analyses, are due for publication. Eventually, endoscopic spine surgery is

expected to become the golden standard for spinal surgery.

Keywords: Disc herniation; endoscopic; minimally invasive; percutaneous; stenosis

Submitted Jun 30, 2019. Accepted for publication Jul 19, 2019.
doi: 10.21037/atm.2019.07.98
View this article at: http://dx.doi.org/10.21037/atm.2019.07.98

Introduction technology in spine surgery can offer a minimally invasive,

percutaneous approach rather than the wide-open surgical

Minimally invasive spine surgery (MISS) has become a exposure (3,4). It may also provide an excellent and selective

mainstream concept in spine medicine. Back or neck pain S . . L
P p P visualization of the lesion. Until now, most endoscopic spine

ith radicul is one of mmon reasons for patien . S
with radiculopathy is one of the common reasons for patients surgeries have been developed for endoscopic discectomy or

for extensive treatment, an nventional surgical . .
to opt for extensive treatment, and conventional surgica decompression techniques.

procedures for spinal disc disease or stenosis include open This review article aimed to describe the current

decompression with or without fusion surgery. However, endoscopic decompression techniques and to discuss

perioperative complications and prolonged recovery time the benefits, limitations, and future perspectives of this

after surgery have emphasized the need of MISS (1,2). The

goal is to minimize normal tissue trauma during the surgical

minimally invasive technique.

approach while providing the same therapeutic effect. As a o . .
Classification and terminology of the endoscopic

result of MISS, the patient can return to normal life earlier . .
decompression techniques

with less adverse impact and maintain a high quality of life.

Endoscopic spine surgery, in this viewpoint, can
utilize the essential concept of MISS. Use of endoscopic
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Endoscopic spine surgeries vary based on the disease
entities, spinal levels, approach, and endoscopic properties
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Table 1 Components of nomenclature for endoscopic spine
decompression surgery

Approach
Transforaminal
Interlaminar
Anterior
Posterior
Caudal
Others

Endoscope
Percutaneous endoscopic
Microendoscopic
Biportal endoscopic
Others

Level
Cervical
Thoracic
Lumbar
Sacral

Procedure
Discectomy
Decompression
Foraminotomy
Laminectomy
Others

Disease
Herniated disc
Stenosis

Others

used (Table 1).

In terms of spinal disease for endoscopic spine surgery,
there are two major disease entities: disc herniation and
stenosis. Any thecal sac or nerve root compression due
to herniated disc or spinal stenosis can be the primary
candidate for endoscopic decompression techniques.
Generally, endoscopic decompression techniques are not

suitable for other spinal conditions, such as segmental
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instability, tumor, trauma, infection, and deformity. The
most basic level for endoscopic decompression is the lumbar
or lumbosacral level, followed by the cervical and thoracic
levels. The approach can be variable based on the purpose
of the surgery: transforaminal, interlaminar, anterior,
posterior, caudal and other approaches. The last and most
critical factor for categorization is the used endoscopic
property: percutaneous endoscope, microendoscope,
biportal endoscope, and epiduroscope.

According to the property of the endoscope used

Percutaneous endoscopic (full-endoscopic) system

The most commonly used system in endoscopic spine
surgery is the percutaneous endoscopic or full-endoscopic
system. This is typically characterized by the following
(5,6): (I) use of a working channel endoscope with the
working channel and the optics in the same tubular device;
(II) complete percutaneous approach with a stab skin
incision, and (III) utilization of a monoportal approach with
continuous saline irrigation. This technique was developed
in the mid-1980s and has become the standard endoscopic
spine surgery (3,4,7,8) (Figure 14).

Microendoscopic system

The second most frequently used endoscopic device is the
microendoscopic system. This category involves using a
rigid endoscope (microendoscope) attached to a tubular
retractor with tissue dilators, which help minimize muscle
retraction (9-12). The most commonly used system is the
METRx tube assembly (Figure 1B). However, unlike the
other endoscopic systems, this system is not a water-based
procedure, and constant saline irrigation is not used. In
real practice, it is frequently applied as a minimally invasive
microscopic surgery with a tubular retractor system instead
of an endoscopic assembly.

Biportal endoscopic system

The third category of the endoscopic spine surgery is
characterized by the use of an endoscopic or arthroscopic
system with separate optical and working channels (13-16).
This concept is similar to arthroscopic joint surgery,
wherein two working portals are needed: the endoscopic
portal and the instrumental portal. The endoscopic portal
is used for viewing of the surgical field with constant saline
irrigation, whereas the instrumental portal is used for
surgical instrumentation and procedure (Figure 1C).
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Figure 1 Categories of the endoscopic system used for endoscopic spine surgery. (A) Percutaneous endoscopic (or full-endoscopic) system.

A working channel endoscope containing the optical device and working channel in a single portal; (B) microendoscopic system with the

optical device attached to the tubular retractor; (C) biportal endoscopic system with separate endoscopic viewing and working channels.

According to the method of approach

Transforaminal (posterolateral) approach for lumbar/
thoracic spine

The transforaminal approach refers to a posterolateral
percutaneous approach to the disc or epidural space
through the foraminal window while preserving the normal
musculoskeletal structures. The most critical benefit of
this approach is that it may provide direct access to the
pathologic point without requiring a large skin incision,
wide muscle retraction, unnecessary bone resection, and
general anesthesia (Figure 2A).

Interlaminar (posterior) approach for the lumbar/
thoracic spine

This technique is characterized by a percutaneous
posterior or interlaminar approach to the epidural space
or disc pathology. The interlaminar approach is familiar
to general spine surgeons, because it is similar to that of
open microscopic lumbar/thoracic decompression. The
decompression processes are also similar to those of open
microscopic decompression (Figure 2B).

Anterior approach for cervical spine

The standard surgical option for cervical disc disease is
anterior cervical discectomy and fusion. Likewise, the
anterior percutaneous endoscopic approach may be the
standard technique for endoscopic cervical decompression
technique. The targeting and disc decompression are
relatively easier without thecal sac retraction (Figure 2C).
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Posterior approach for cervical spine

In the case of foraminal disc herniation or foraminal stenosis
in the cervical spine, the posterior percutaneous endoscopic
cervical foraminotomy and disc decompression can be more
effective. The percutaneous endoscopic approach is easier,
and the bony foraminal decompression is feasible with
endoscopic burrs (Figure 2D).

Caudal approach for lumbosacral spine

The caudal approach, or trans-sacral approach,
involves insertion of the small fiberoptic endoscope, or
epiduroscope, through the sacral hiatus. This concept of
the approach is similar to that of cardiac or cranial vascular
intervention. However, the surgical space is very narrow, so
the used endoscopic system is small and limited. Therefore,
the definitive decompression effect is limited to small disc
herniation at the current technical status (Figure 2E).

Representative endoscopic decompression
techniques

Until now, many kinds of endoscopic decompression
techniques have been introduced. Among them, the
following methods have been the most commonly studied
and applied in real practice throughout the history of
endoscopic spine surgery: percutaneous endoscopic
lumbar discectomy (PELD), percutaneous endoscopic
decompression (PED) for lumbar stenosis, and percutaneous
endoscopic cervical discectomy (PECD).
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Figure 2 Methods of approach. (A) Transforaminal (posterolateral) approach for lumbar/thoracic spine; (B) interlaminar (posterior)

approach for lumbar/thoracic spine; (C) anterior approach for cervical spine; (D) posterior approach for cervical spine; (E) caudal approach

for lumbosacral spine.

Transforaminal PELD

Transforaminal PELD is the representative endoscopic
spine surgery with a long history and full application. The
initial indication of this technique was soft lumbar disc
herniation in various situations. Given the advancement
in endoscopic technology, its practical application has
widened, and has included migrated, recurrent, foraminal,
extraforaminal, and even partially calcified disc herniations.
This technique has been proven by many randomized trials,
meta-analyses, and systematic reviews (17-24). The basic
concept of this technique is the direct access to the disc
pathologies through the intervertebral foramen or safety
working zone while preserving the normal tissues. It could
be argued that this is the best technique for implementation
of MISS.

The patient is placed in prone position on a radiolucent

© Annals of Translational Medicine. All rights reserved.

table. The procedure is usually performed under local
anesthesia or conscious sedation. A posterolateral
transforaminal lumbar approach is performed under
fluoroscopic control. The approach needle is inserted into
the herniated disc through the foraminal window, avoiding
the exiting nerve root. After discography, the needle is
replaced serially by the guidewire, dilator, and final working
cannula. Then the working channel endoscope is inserted,
and a selective discectomy and epidural decompression
can be performed. Success can be achieved through
the following technical keys: precise discrimination of
endoscopic anatomy, the release of annular anchorage,
and removal of the whole herniated fragment. First, the
anatomical layers, including the herniated disc, annular
fissure, posterior longitudinal ligament, and neural tissues,
should be discriminated precisely. Second, the herniated
disc fragment should be released from the annular
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anchorage or adhesion using micropunches and annulus
cutter. Third, the released hernia fragment should be
removed entirely without any loose pieces in the epidural
and intradiscal space. Finally, the endpoint of the procedure
should be adequately determined by a free mobilization of
the neural tissue and strong pulsation of the dural sac.

Transforaminal PED for lumbar lateral recess/foraminal
stenosis

The most common pathology of the lumbar lateral recess
stenosis and foraminal stenosis is hypertrophy of the
superior articular process (SAP). As a result, the traversing
nerve root is compressed in the lateral recess stenosis
and the exiting nerve root is compressed in the foraminal
stenosis. The transforaminal endoscopic approach can be
suitable for the treatment of the lateral recess/foraminal
stenosis by resection of the hypertrophied SAP.

Unlike PELD, the working cannula is usually docked
within the foramen, not in the disc space, in PED. The
safety docking zone of the working cannula is the caudal
surface of the SAP and pedicle. This is the typical out-to-
in technique described by Schubert and Hoogland (25-27).
The tip of the SAP may be typically removed by a bone
trephine or endoscopic burrs. After sufficient removal of
the bony stenosis, the exposed ligamentum flavum can be
subsequently removed by micropunches or forceps. For the
lateral recess stenosis, the caudal part of the foramen and
the traversing nerve root are decompressed, whereas for
the foraminal stenosis, the cranial part of the foramen and
the exiting nerve root are decompressed. Additional pedicle
resection may enhance the decompression effect. The key
to success in this technique is the adequate landing of the
working cannula and sufficient decompression of the critical
point, which is usually located around the hypertrophied
SAP and thickened ligamentum flavum. The technical
difficulties that interpose with complete decompression
are safe engagement of the working cannula within the
foramen, extraforaminal or epidural bleeding, and confusion
in the endoscopic anatomical discrimination. Therefore,
this technique is regarded as more challenging than the
standard endoscopic discectomy.

Interlaminar PELD

In fact, the interlaminar PELD was developed for lumbar
disc herniation at the L5-S1 level with high iliac crest.
In this case, a usual transforaminal approach is difficult
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or even impossible. Some expert surgeons developed the
interlaminar approach to overcome this problem (28,29).
They found that the interlaminar space of the L5-S1 level
is usually large enough to pass the endoscopy and working
cannula. This technique uses a posterior interlaminar
approach with the small working cannula in the epidural or
intradiscal space, while preserving paraspinal musculatures
and lamina. It can also be applicable to the other levels
by using endoscopic punches or drills to enlarge the
interlaminar space for introduction of the working
cannula and instruments. A standard spine surgeon can
be more familiar with the interlaminar approach than
the transforaminal approach. In fact, the presence of the
innocent exiting nerve root during the transforaminal
approach can be stressful for the endoscopic spine surgeons.
This technique has evolved and eventually become the
interlaminar endoscopic lumbar decompression technique
for lumbar stenosis.

Interlaminar PED for lumbar central/lateral recess
stenosis

As the size of the working channel endoscope and associated
instruments became bigger, a definitive endoscopic
decompression technique for lumbar central or lateral
recess stenosis was developed.

The definitive indications for interlaminar PED are as
follows: (I) central or lateral recess stenosis on magnetic
resonance imaging (MRI) and computed tomography (CT)
scan without a foraminal stenosis; and (II) neurogenic
claudication with leg pain with or without motor weakens.

The surgical technique can be performed using the
standard method described in previous studies (28,29).
The patient is placed in a prone position under general or
epidural anesthesia. The initial target point is the lateral
edge of the interlaminar window. After serial dilation, the
final working cannula was placed on the lamina surface.
Endoscopic laminotomy was performed from the medial
border of the superior facet using the endoscopic burr and
bunches. Decompression can proceed including cranial and
caudal laminotomy, medial facetectomy, and removal of the
ligamentum flavum. In the case of bilateral decompression,
further decompression of the contralateral side is needed
after ipsilateral decompression. The endoscope and the
working cannula were directed toward the contralateral side,
dorsal to the dural sac. At this point, it is better to leave the
ligamentum flavum intact to protect the dural sac during
the contralateral laminotomy. The undercutting technique
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over the ligamentum flavum should be performed until the
medial aspect of the contralateral facet can be reached. The
remaining ligamentum flavum is then completely removed
using the endoscopic punches and other supplementary
instruments. All surgical fields were manipulated under
endoscopic visual control and constant saline irrigation.

Anterior PECD

The main disease entity for PECD is soft cervical disc
herniation with or without foraminal stenosis. The
following two approaches are used for cervical disc
herniation: anterior and posterior. The approach direction
can be determined according to the zone of disc pathology.
The anterior approach is effective for cervical disc
herniation cases in which the main herniation is located
medial to the lateral edge of the myelon.

Anterior endoscopic decompression for the cervical level
has theoretical benefits compared to the lumbar level (30).
First, the cervical nerve root is usually confined to a
smaller space. Second, a slight volume reduction leads
to a more significant effect. Third, topographically, the
approach is performed in an anterior-posterior direction.
Thus, targeting is more comfortable and more precise.
Any zones of disc herniation can be treated with anterior
PECD, including central, paracentral, and foraminal
disc herniations. It also has typical advantages of the
minimally invasive percutaneous approach. Minimal
skin incision and muscle retraction may reduce the risk
of hematoma, infection, vocal cord palsy, and injury of
significant structures, such as the carotid artery, trachea, and
esophagus. The procedure can be performed under local
anesthesia. Therefore, it will be useful for the elderly or
medically compromised patients. However, there are some
limitations associated with this technique. First, the central
nucleus may be disrupted by the anterior percutaneous
approach, thereby postoperative disc space narrowing
or instability may occur. Second, this approach cannot
be applied in case of disc space narrowing or advanced
spondylosis.

The general indications for anterior PECD were as
follows: (I) soft cervical disc herniation at any zone of the
cervical disc; (IT) unilateral cervical radiculopathy without
central stenosis or foraminal stenosis.

The surgical technique was performed using the
standard method described in previous studies (31-33). The
patient was placed in a supine position, and the procedure
was performed under local or general anesthesia. The
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approach needle was inserted from the contralateral side to
the intradiscal space through a safe working zone between
the carotid artery and the tracheoesophagus. After a serial
dilation process, the final working cannula was placed
intradiscally with the tip of the working cannula on the
posterior vertebral line. A working channel endoscope was
then inserted, and the intradiscal structures were examined.
Then, a selective discectomy was performed using
endoscopic forceps and supplementary radiofrequency or
laser. The anterior and central nucleus should be preserved
to avoid postoperative disc collapse, while the herniated
fragment at the posterior part of the disc is completely
removed.

The overall success rate of the anterior PECD is variable
from 51% to 95% (30-33). According to the randomized
trial of Ruetten er al. (34), the anterior PECD technique
is a sufficient and safe alternative to conventional surgery
with benefits of minimally invasive intervention when the
indication criteria are fulfilled.

Posterior percutaneous endoscopic cervical foraminotomy
and discectomy

The main target for this procedure is foraminal cervical disc
herniation or foraminal stenosis. Given that the cervical
spinal cord should not be retracted medially, the posterior
approach is useful for cervical disc herniation, in which
the primary pathology is located lateral to the lateral edge
of the myelon. The main indications for posterior PECD
are as follows: (I) foraminal/lateral cervical disc herniation;
(IT) unilateral cervical foraminal stenosis with intractable
cervical radiculopathy.

The surgical procedure can be performed according to
the standard technique (35). The procedure is performed
under general or local anesthesia, with the patient placed in
a prone position. The main target point of the approaching
needle is the laminofacet junction (so-called “Y-point”).
After serial dilation, the final working cannula is placed on
the laminofacet junction under fluoroscopic guidance. A
working channel endoscope is then introduced and the bony
structures were examined. The foraminal unroofing and
foraminotomy are then performed using endoscopic burrs
around the Y-point. The extent of facet removal is limited
to 50% of the facet joint (36). After adequate foraminotomy,
a selective endoscopic discectomy is performed. After
identification of the exiting nerve root, the extruded disc
can be removed using a dissector and forceps. The endpoint
of the procedure can be achieved by free pulsation or
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mobilization of the nerve root from the proximal to the
distal exiting zone.

The clinical outcomes of the posterior PECD technique
have been reported to be comparable to those of open
cervical surgery (35,37). According to the randomized
trial of Ruetten et a/. (35), the posterior PECD can be
an effective alternative to conventional open surgery in
adequately selected cases.

Discussion

Principal concepts and clinical importance of endoscopic
spine decompression surgery

The most fundamental concept of endoscopic spine
surgery is minimal normal tissue trauma during the surgical
approach while maintaining its curative effectiveness on
the spinal pathologies. By conducting this mission, the
surgical morbidities or complications may be reduced, and
the recovery time may be minimized. There are several
conditions to characterize the endoscopic spine surgery.
First, the approach is usually carried out percutaneously
with a small tubular retractor or other devices. Second,
surgical access is generally performed through some
specific windows that can provide a valid surgical field
for treating the spinal pathologies. Third, the endoscopic
visualization can provide a wider visual field compared
to that of microscopic visualization. Finally, many of the
procedures can be frequently performed under local or
regional anesthesia, especially for the elderly or medically
compromised patients.

Pros and cons of endoscopic spine decompression surgery

The main objective of endoscopic spine surgery is to
reduce iatrogenic tissue trauma and to maintain proper
segmental stability and mobility. The definitive benefits of
endoscopic spine surgery over conventional open surgery
may be summarized in three ways. First, the minimized
tissue damages such as small skin incision, inessential
need for extensive lamina/facet resection or dural sac
retraction, and reduced blood loss are apparent. Second,
outpatient surgery or same-day surgery is feasible, owing
to local anesthesia combined with conscious sedation,
reduced operative time, and shorter length of hospital stay.
Finally, an earlier recovery may be obtained due to less
postoperative medication, fewer wound complications, and
quicker return to regular work (5,17,18,20). Therefore,
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the endoscopic spine surgery may be a practical alternative
for elderly or medically compromised patients who are at
risk for extensive open surgery under general anesthesia.
However, there are also limitations or disadvantages
related to endoscopic spine surgery. First, some endoscopic
surgery-specific complications can occur and should be
addressed to establish the relevance of spinal endoscopy.
The rate of common perioperative complications such
as epidural hematoma, dorsal dural tear, and surgical site
infection can be relatively low. However, there may be
some unique adverse events such as a ventral dural tear,
nerve root injury to exiting nerve root or innocent neural
tissue, and increased radiation exposure (38-43). Second,
the learning curve is relatively long and challenging before
ensuring clinical success without complications (44-47).
The surgeon’s skill or proficiency may influence surgical
outcomes. Most surgeons or practitioners do not have
opportunities to learn the endoscopic spine surgery during
residency or fellowship, however systematic training in
endoscopic techniques and anatomical knowledge are
required before independently performing the technique in
a real situation. Finally, feasible indications are still limited.
A calcified disc, severe stenosis, cauda equina syndrome,
painless weakness, or severe fibrotic tissue adhesion may be
the contraindications for endoscopic surgery. Therefore,
appropriate patient selection is an essential key to success.
Most patients do not want extensive open surgery or general
anesthesia. Thus, they want to undergo percutaneous or
minimally invasive “procedures” under “local anesthesia.”
Given the needs of patients, the surgeon or practitioner
are apt to apply the endoscopic spine surgery beyond the
actual indication. This tendency may cause considerable
incomplete decompressions or complications because of
the “overuse” of the procedure. Thus, patient selection of
the endoscopic spine surgery technique should be strictly
applied.

Patient selection of endoscopic spine decompression surgery

The essential keys to the clinical success of endoscopic spine
surgery are adequate patient selection and suitable operative
technique. These two conditions can be obtained from a
systematic training course and the surgeon’s experience.
Nowadays, various opportunities to learn how to achieve
proficiency in the endoscopic surgical technique have
been provided by systematic training courses, including
hands-on or cadaver workshops. However, the importance
of proper patient selection or surgical indications has
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been underestimated. The most common causes of
failed endoscopic spine surgery are either intraoperative
adverse events or incomplete decompression (48,49).
Careful evaluation of preoperative neurological status
and imaging studies may predict some surgical failure.
In the case of painless, profound motor weakness, the
endoscopic approach is usually contraindicated. In the
case of a conjoined nerve root in the neural foramen, a
transforaminal endoscopic procedure should be avoided,
because the exiting nerve root can be damaged during the
transforaminal approach. The practitioner can be informed
not only of the type of disc herniation or stenosis, but
also of the feasibility of the endoscopic access by checking
imaging studies such as simple X-rays, CT scans, and
MRIs. The zone of disc herniation or stenosis, degree of
canal compromise, severity of adhesion, risk of dural tear,
softness of the disc, and degenerative change should be
evaluated. For proper patient selection and clinical success
of endoscopic decompression, the surgeon should keep in
mind the technical limitations compared with the patient’s
demographical and radiological conditions.

Technical considerations

Another key to the success of endoscopic spine surgery is
precise surgical technique; the practitioner should be highly
skilled at the given endoscopic surgery. We can encounter
multifarious conditions in real practice at L5-S1 or C6-7
or other inaccessible levels such as migrated disc herniation,
highly compromised spinal canal, stenotic foramen,
advanced spondylosis. For those cases, a specialized
technique may be required for effective decompression to
avoid complications.

Regarding the transforaminal approach, the landing
point should be as close as possible to the target pathology
and as far as possible from the exiting nerve root. Then,
the anatomical layers should be discriminated during the
decompression procedure. Finally, any herniated disc or
soft tissues should be removed entirely after the adequate
releasing process. The endpoint of the procedure can be
determined by free mobilization of the nerve root and a
steady pulsation of the dural sac.

In the interlaminar approach, the essential concern is
a dural tear. To prevent a dural breach, the practitioner
should differentiate the dural sac, traversing nerve root, and
exiting nerve root during the tissue dissection. Any tissue
adhesion or anchorage should be dissected and released
during the discectomy or laminotomy procedure. In the
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case of intraoperative bleeding and blurred vision, complete
hemostasis should be confirmed before instrumental
decompression. Adequate hemostasis can be achieved by the
combination of bipolar coagulator, high-water pressure, and
hemostatic agents.

In the anterior cervical approach, the essential technical
factor is the precise targeting of the disc pathology. The
surgeon should feel the carotid pulse and push down the
anterior neck into the space between the carotid artery and
tracheoesophagus until the fingertips touch the anterior
surface of the vertebral body (30). The tracheal air shadow
on the fluoroscopic view may be a good indicator for the
position of tracheoesophagus. For the patient with a short
and thick neck, the shoulder shadow may interfere with the
C6-7 or lower level. An oblique fluoroscopic view can be
useful to approach the C6-7 level. Regarding the selective
discectomy, direct fragment removal with small instruments
is difficult because of tenacious annular anchorage. A careful
release of fibrotic adhesion around the herniated fragment is
mandatory before removal of the freely movable herniation
fragment.

In the posterior cervical approach, a definitive dissection
of bony structures and identification of the laminofacet
junction (so-called “Y-point”) is essential for a safe and
precise cervical foraminotomy. The extent of facetectomy
should be limited to no more than 50% of the facet
joint to prevent postoperative instability. After adequate
foraminotomy, the herniated foraminal disc fragment should
be removed while preventing a dural tear. The dissection
between the herniated disc and the neural tissues can be
performed with a blunt dissector. The exposure of herniated
fragment with firm nerve retraction can be achieved by
rotating the bevel ended tip of the working cannula.
After adequate nerve retraction, the herniated piece can
be removed by endoscopic forceps and supplementary
radiofrequency or laser. Epidural bleeding may occur
from flourishing venous plexus. A gentle tamponade with
hemostatic agents or hydrostatic pressure may be useful
with a bipolar coagulator.

Scientific evidence

A different kind of endoscopic spine surgery technique
has been emerging since Hijikata, Kambin and Sampson
developed the posterolateral percutaneous lumbar
discectomy in the mid-1970s. The levels of evidence
are variable according to the history of each endoscopic
procedure. Up to date, only transforaminal endoscopic
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lumbar discectomy technique has been proven by some
randomized trials (17-20). According to the updated
systematic reviews and meta-analysis, the therapeutic effects
of the transforaminal endoscopic lumbar discectomy is not
inferior to those of standard open lumbar microdiscectomy
in terms of the success rate, complication rate, and recovery
time (22-24). The second ranked endoscopic spine
surgery technique is the interlaminar endoscopic lumbar
discectomy. Some published randomized trials and a few
meta-analyses prove that this endoscopic technique is also
not inferior to the standard open surgery (50-53). In the
cervical spine, some authors have published randomized
trials of anterior or posterior endoscopic cervical discectomy
technique. However, there is still a lack of high-quality
randomized trials or meta-analyses. How about the recently
developed endoscopic techniques for lumbar stenosis such
as endoscopic laminotomy or bi-portal endoscopic surgery?
Unfortunately, most studies demonstrating the effect of
these techniques are still case series or technical notes.
There is still a lack of high-quality comparative cohort
studies on these new techniques. Although the current level
of evidence of endoscopic spine decompression surgery is
relatively low aside from transforaminal PELD, considering
the current increasing interest in endoscopic spine surgery,
high-quality clinical studies will be published in the near
future.

Future perspectives

The development of the endoscopic spine surgery technique
can be achieved through three aspects. First, advancement
in the endoscopes, especially angled or steerable optics, will
allow the practitioner to visualize all corners of the surgical
field. Second, steerable instruments in burrs, punches, and
forceps will make the decompression faster and safer for a
wide range of surgical field. Finally, development of novel
approaches will enable the treatment of new spinal levels
such as high cervical or craniocervical junctions, thoracic
and caudal levels, as well as lumbar and cervical levels.

The evolution of minimally invasive or endoscopic
surgery is the main issue of current spine surgeons. The
patients’ need for early recovery and return to a healthy
lifestyle while maintaining a high quality of life will make
the endoscopic surgery the mainstream of spine medicine.
Furthermore, the increasing number of elderly patients
will increase the demand for percutaneous endoscopic
procedures with a minimal incision under local anesthesia.
Regarding the current technological status, most lumbar
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herniated disc diseases and a considerable portion of spinal
stenosis cases can be treated with endoscopic techniques. In
the future, the definitive indications for endoscopic surgery
will broaden rapidly. Eventually, most degenerative spine
diseases will be treated with endoscopic surgery under local
anesthesia in the near future.

Conclusions

Endoscopic spine surgery is an emerging technique in
the field of MISS, providing benefits of minimal tissue
trauma, low complication rates, and short recovery times.
There are a variety of procedures for this technique that
vary according to the endoscopes used, approaches taken,
and spinal levels. Among them, the transforaminal PELD
technique has been proven through randomized trials and
meta-analyses as an excellent alternative surgical option.
Regarding other endoscopic techniques, however, the
current level of evidence is limited. Further technical
development and high-quality studies are required
to confirm the clinical relevance and effectiveness of
endoscopic decompression technique for spinal disorders.
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