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Abstract

Study Design: International consensus paper on a unified nomenclature for full-endoscopic spine surgery.

Objectives: Minimally invasive endoscopic spinal procedures have undergone rapid development during the past decade.
Evolution of working-channel endoscopes and surgical instruments as well as innovation in surgical techniques have expanded the
types of spinal pathology that can be addressed. However, there is in the literature a heterogeneous nomenclature defining
approach corridors and procedures, and this lack of common language has hampered communication between endoscopic spine
surgeons, patients, hospitals, and insurance providers.

Methods: The current report summarizes the nomenclature reported for working-channel endoscopic procedures that address
cervical, thoracic, and lumbar spinal pathology.

Results: We propose a uniform system that defines the working-channel endoscope (full-endoscopic), approach corridor
(anterior, posterior, interlaminar, transforaminal), spinal segment (cervical, thoracic, lumbar), and procedure performed
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(eg, discectomy, foraminotomy). We suggest the following nomenclature for the most common full-endoscopic procedures:
posterior endoscopic cervical foraminotomy (PECF), transforaminal endoscopic thoracic discectomy (TETD), transforaminal
endoscopic lumbar discectomy (TELD), transforaminal lumbar foraminotomy (TELF), interlaminar endoscopic lumbar discectomy
(IELD), interlaminar endoscopic lateral recess decompression (IE-LRD), and lumbar endoscopic unilateral laminotomy for
bilateral decompression (LE-ULBD).

Conclusions: We believe that it is critical to delineate a consensus nomenclature to facilitate uniformity of working-channel
endoscopic procedures within academic scholarship. This will hopefully facilitate development, standardization of procedures,
teaching, and widespread acceptance of full-endoscopic spinal procedures.

Keywords
consensus, full-endoscopic spine surgery, interlaminar, lateral recess decompression, transforaminal, minimally invasive spinal
surgery, nomenclature, working-channel endoscope

Introduction

During the past 30 years, surgeons have developed minimally

invasive methods to approach spinal pathology utilizing endo-

scopes introduced via tubular retractors. As the technology and

techniques have advanced, the terminology used to describe

these procedures has developed organically and has become

heterogeneous and sometimes confusing to patients, providers,

and payors. The purpose of this article is to provide the reader

with consensus definitions to allow improved communication,

study, and understanding of endoscopic techniques.

For our purposes, the endoscope will be defined as a visualiza-

tion device that is placed into the body. Fundamentally the endo-

scope can be used as a visualization tool that with an integrated

working channel also provides a surgical corridor for tools to

manipulate, ablate, and resect tissue. We propose the term “full-

endoscopic” to describe procedures performed with a working-

channel endoscope. This distinguishes full-endoscopic procedures

from “endoscope assisted” operations where tools are passed

through trajectories separate from the endoscope (Figure 1).

Multiple full-endoscopic approaches to the spinel have been

described and performed over the past 30 years. Transforam-

inal approaches were established after description of the medial

aspect of the foraminal annular window as an area of safe

access to the disc space.1 Since then endoscopic discectomy

became commonly offered in several surgical centers.2 More

recently with improvements in camera technology and the

development of better instruments, surgeons have more readily

used the endoscope in direct approaches to the spine by inter-

laminar techniques allowing the treatment of degenerative

spinal pathology, resecting yellow ligament, overgrown facet

joints, and osteophytes. Thus, current working-channel endo-

scopy may be utilized to treat foraminal,3 lateral recess,4,5 and

central spinal stenosis.6-8 Using a unilateral approach, bilateral

decompression of central and lateral recess stenosis in the lum-

bar spine is feasible and has been demonstrated to result in

favorable clinical outcomes.6-8 Endoscopic spine surgery has

been shown to be useful in the treatment of cervical foraminal

stenosis,9-11 cervical disc herniations,12 and thoracic disc her-

niations.13 Moreover, endoscopic spine surgery allows for

decompression of nerve roots within arthrodesis constructs

without removal of instrumentation.14,15 By their nature, mini-

mally invasive techniques require significantly less tissue

manipulation and, therefore, cause less collateral tissue damage

during the surgical approach. This has objectively been shown

to minimize local and systemic inflammation, and iatrogenic

muscle injury.16-18 Furthermore, several studies validate that

minimally invasive endoscopic techniques do not compromise

surgical outcomes, as similar or better results have been

reported when compared with traditional open surgery.19-27

Importantly, full-endoscopic spine surgery provides high-

resolution, off-axis visualization of the surgical field and is

associated with a favorably low rate of perioperative and post-

operative complications compared with minimally invasive

spine surgery (MISS) or traditional spine surgery.28

Methods

The PubMed database was queried using the terms “spine,”

“full-endoscopic,” “working-channel endoscope,” “spine

endoscopy,” “percutaneous.” The obtained studies were

reviewed, and utilization of full-endoscopic technique was ver-

ified. The previously utilized nomenclature was compared and

integrated into a systematic nomenclature system (approach cor-

ridor/mode of visualization/spinal segment/type of procedure).

An additional 27 authors were selected by D. Jin-Sung and

Hofstetter according to the following 3 criteria: First, active

involvement in teaching cadaveric courses and lecturing on

full-endoscopic spine surgery. We consider this most valuable

as it makes sure that all authors have a similar understanding of

full-endoscopic spine procedures and carry them out utilizing

comparable technique. Second, a strong publication record.

We considered this important in order involve the majority of

surgeons who have utilized various naming systems in the past

and were therefore able to contribute, accept, and utilize the

novel unified AOSpine nomenclature system. Third, geographic

location of the authors played into the selection. This was done

in order to also include surgeons as key opinion leaders from

countries that are currently less active in full-endoscopic spine

surgery. However, the geographic consideration also led to

omission of some highly esteemed surgeon in countries with a

high density of full-endoscopic spine surgeons. Our
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nomenclature suggestions were actively discussed and adjusted

with all 28 authors of the current report. The nomenclature sug-

gestion was reviewed, discussed, and accepted in the current

form by all authors and also discussed at the annual Global Spine

meeting with key opinion leaders. The consensus nomenclature

was developed within the AOSpine MISS taskforce.

Anterior Endoscopic Cervical
Discectomy (AECD)

Background

The anterior approach to the cervical spine utilizes physiologi-

cal tissue planes between the esophagus and the carotid artery

and is associated with only minimal irritation of surrounding

soft tissues. In the early 1990s, Courtheoux et al29 adopted the

use of automated percutaneous nucleotomy techniques30 for

the treatment of cervical radiculopathy and this led to the later

development of the endoscopic cervical discectomy. Although

Ahn and colleagues31 reported in 2005 that “percutaneous

endoscopic cervical discectomy” was an effective treatment

option for soft disc herniations in selected patients, it is recog-

nized that surgery may contribute to accelerated disc degenera-

tion, given that the approach corridor includes healthy disc

tissue. Whether this matters is not certain,32 but one way of

potentially circumventing the problem is to use an anterior

transcorporal technique with a working corridor through the

vertebral body rather than through the disc space.33 Ruetten

and colleagues34 concluded that endoscopic anterior discect-

omy has similar long-term results to those of conventional

procedures and this is borne out in a recent literature review.35

However, the risk of exacerbated index-level disc degeneration

and changes in sagittal alignment following these procedures

require further study.

Previously Used Nomenclature

� Percutaneous endoscopic cervical discectomy

(PECD)36,37

� Full-endoscopic anterior cervical discectomy (FACD)34

Goal of Surgery

Resection of any disc herniation and decompression of the

proximal portion of the segmental cervical nerve root.

Proposed Nomenclature

Anterior endoscopic cervical discectomy (AECD).

Rationale

Percutaneous implies a purely image-guided procedure (eg,

guided by CT [computed tomography] or fluoroscopy); hence,

the term is incorrect, since the endoscope provides continuous

direct visualization of the treated pathology. The term “full-

endoscopic” was used to distinguish working-channel

Figure 1. Summary of current spinal procedures using endoscopic visualization.
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endoscopy from non–working-channel endoscopic techniques

such as micro-endoscopic or biportal. Thus, the current con-

sensus paper proposes the term full-endoscopic as a summary

term for working-channel endoscopic procedures.

Posterior Endoscopic Cervical
Foraminotomy (PECF) or
Discectomy (PECD)

Background

Posterior cervical foraminotomy aims at widening the cervical

intervertebral foramen, while preserving segmental motion.38

Several minimally invasive approaches have been developed

including microscope-assisted “keyhole” foraminotomy,

micro-endoscope, and endoscope-assisted techniques.39-42

Ruetten and colleagues43 were the first to describe “full-

endoscopic” cervical approaches introducing the endoscope via

a small tubular retractor. Kim and colleagues44 reported similar

clinical results comparing posterior tubular-based microscope-

assisted with percutaneous endoscopic techniques. A recent

publication12 proposed a new technique for posterior percuta-

neous endoscopic foraminotomy and discectomy using unilat-

eral biportal endoscopy, claiming a wider visualization and

more familiar surgical field.

Previously Used Nomenclature

� Full-endoscopic posterior cervical foraminotomy

(FPCF)11,43

� Posterior cervical endoscopic discectomy45

� Posterior full-endoscopic cervical discectomy

(PFECD)46

� Posterior percutaneous endoscopic cervical foraminot-

omy and diskectomy (PPECD)44

� Posterior percutaneous endoscopic cervical discectomy

(PPECD)47,48

� Endoscopic posterior cervical foraminotomy (EPCF)49

Goal of Surgery

Direct visualization and decompression of the exiting nerve

root from its origin to the lateral margin of the caudal pedicle.

Proposed Name

Posterior endoscopic cervical foraminotomy (PECF) or dis-

cectomy (PECD).

Rationale

“Percutaneous” is not included as this has been associated

with purely image-guided procedures (eg, guided by CT or

fluoroscopy); hence, the term is confusing. Only an endoscope

provides continuous direct visualization of the treated

pathology. The term “full-endoscopic” is used to distinguish

working-channel endoscopy from hybrid procedures

(mini-open/tubular) that were performed with assistance of a

non–working-channel endoscope.

Cervical/Thoracic Endoscopic Unilateral
Laminotomy for Bilateral Decompression
(CE-ULBD/TE-ULBD)

Background

The concept of unilateral laminotomy for bilateral access to the

spinal canal was developed in the lumbar spine to minimize

postoperative segmental instability50 and adapted to use in the

neck.51 Good or fair functional outcomes were reported and the

authors concluded that ULBD was a reasonable alternative to

open laminectomy or laminoplasty in patients with cervical

spinal stenosis from compression by the posterior elements.

We are not aware of any reports on the use of working-

channel endoscopes for this procedure.

Previously Used Nomenclature

No data.

Proposed Name

Cervical/thoracic endoscopic unilateral laminotomy for bilat-

eral decompression (CE-ULBD/TE-ULBD).

Transforaminal Endoscopic Thoracic
Discectomy (TETD)

Background

Few reports have been published on the use of working-channel

endoscopy for thoracic disc herniations.13,52-54 Choi et al53

demonstrated the benefits of endoscopic transforaminal thor-

acic discectomy in 14 patients with soft lateral or central thor-

acic disc herniation. The approach requires a foraminotomy

and is followed by a transforaminal discectomy. Wagner and

colleagues presented a case report on a patient with a T8-T9

herniated disc, who was successfully treated by transforaminal

endoscopic foraminoplasty and discectomy under local

anesthesia.13 Considering the anatomy of thoracic spine and

the adjoining ribs, the approach angle is limited. Foramino-

plasty is mandatory in order to create a space for the working

cannula with a little gain of additional angulation. This

approach is well suited for disc herniations that are off midline.

This approach is less suited for the upper thoracic spine since

the scapula may block the approach corridor.

Previously Used Nomenclature

� Percutaneous endoscopic thoracic discectomy53

� Transforaminal endoscopic discectomy13

� Full-endoscopic uni-portal extraforaminal thoracic

discectomy55

� Fully endoscopic transforaminal discectomy56
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Goal of Surgery

Visualization of the annulus and adjacent parts of the vertebral

bodies and the ventral portion of the thecal sac to the medial

aspect of the contralateral pedicle.

Proposed Nomenclature

Transforaminal endoscopic thoracic discectomy (TETD).

Rationale

The use of the terms “percutaneous” is confusing (see above).

In order to distinguish this procedure from transthoracic

approaches we propose to include “transforaminal” as the des-

ignation of the approach corridor.

Transforaminal Endoscopic Lumbar
Discectomy (TELD)

Background

The description of the medial aspect of the foraminal annular

window “triangle of Kambin,” bordered by the exiting root

rostrally, the traversing root medially, and the superior endplate

of the lower lumbar vertebra inferiorly, is considered as one of

the milestones in the development of transforaminal

approaches for endoscopic spine surgery. This safe entry pas-

sage to the intervertebral disc allowed for the development of

very limited, small needle-like nucleotomy instruments that

prepared the path for development of larger instruments and

working channels. This approach was pioneered by Kambin

who reported the results of 175 patients undergoing bilateral

biportal and unilateral uniportal techniques base on the location

of the herniation.57 Yeung developed his YESS (Yeung Endo-

scopic Spine System) system and published his own experience

with posterolateral endoscopic decompression in 307 consecu-

tive patients with radiculopathy secondary to lumbar disc her-

niation.58,59 Yeung’s technique was an “inside out,” which

involved advancement of the endoscope into the disc nucleus

via the foraminal annular window. Disc material is then

resected while withdrawing the endoscope. Recently, “outside

in” techniques have been more commonly practiced, which

may include partial resection of the superior articular process

for access.2,60 This technique allows for visualization and iden-

tification of bony anatomical landmarks such as the medial

aspect of the pedicle and for direct visualization of the traver-

sing and exiting nerve root.

Previously Used Nomenclature

� Arthroscopic microdiscectomy61

� Minimally invasive disc surgery58

� Posterolateral endoscopic excision for lumbar disc

herniation59

� Transforaminal posterolateral endoscopic discectomy60

� Full-endoscopic transforaminal lumbar discectomy62

� Transforaminal endoscopic discectomy63

� Percutaneous transforaminal endoscopic discectomy64,65

Goal of Surgery

Resection of any disc herniation visualizing segmentally

decompressed nerve roots.

Proposed Nomenclature

Transforaminal endoscopic lumbar discectomy (TELD).

Rationale

The term “arthroscopic” refers to endoscopic surgery within a

joint space, which does not reflect the procedure. The approach

corridor is more precisely defined with “transforaminal” com-

pared to “posterolateral.” The term “minimally invasive” is

currently used for tubular approaches combined with micro-

scopic illumination and visualization.

Transforaminal Endoscopic Lumbar
Foraminotomy (TELF)

Background

Shortly after the discovery of the foraminal annular window

“triangle of Kambin,” surgeons started to explore and study

the intervertebral foramen and associated pathologies in more

detail. Mathews66 demonstrated a foraminoscopy utilizing an

endoscopic transforaminal technique. In the early 2000s,

Knight et al67 reported on their experience regarding an

endoscopic-guided foraminal decompression and called it a

“foraminoplasty.” These procedures included undercutting of

the facet joint, and endoscopic discectomy, mobilization and

neurolysis of the exiting and transiting nerves, and ablation of

osteophytes. Schubert and Hoogland68 described this tech-

nique for removal of a sequestered lumbar disk after decom-

pression of foraminal stenosis (foraminoplasty), which was

later popularized as the “outside-in” technique. These reports

use the term “foraminoplasty” as the process of widening of

foramen through which the endoscopic instruments could

access and retrieve the ruptured fragments in the spinal canal.

However, the term foraminotomy has been usually used to

describe decompression of foramen by which an “exiting”

nerve root is released.69 For this reason, we recommend the

traditional term “foraminotomy” rather than “foraminoplasty”

to describe decompression of a symptomatic foraminal

stenosis.

Previously Used Nomenclature

� Endoscopic foraminoplasty67

� Endoscopic transforaminal nucleotomy with

foraminoplasty68

� Percutaneous endoscopic lumbar foraminotomy69
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Goal of Surgery

To visualize and decompress the affected nerve root along its

passage through the foramen.

Proposed Name

Transforaminal endoscopic lumbar foraminotomy (TELF).

Rationale

The term “foraminoplasty” has been used to describe resection

of the superior articular process to gain access to the foramen as

a procedural step in transforaminal surgery. However, the more

traditional term “foraminotomy” includes both bony decom-

pression and also resection of soft tissue as necessary in order

to relieve a compressed symptomatic nerve root. The latter is

the main reason for performing this surgery and should there-

fore guide the nomenclature.

Endoscopic Interlaminar Discectomy

Background

The traditional surgical approach for lumbar disc herniations

has been via the interlaminar space. Endoscope-assisted tech-

niques via tubular retractors have been described as posterior

endoscopic discectomy,70 endoscopic lumbar discectomy,71 or

microendoscopic discectomy (MED).72 Other terminology was

introduced with full-endoscopic techniques as detailed below.

Previously Used Nomenclature:

� Full-endoscopic interlaminar access (FEIL)73,74

� Full-endoscopic interlaminar approach (FEIA)75

� Interlaminar access (ILA) for percutaneous endoscopic

lumbar discectomy (PELD)76

� Percutaneous endoscopic interlaminar discectomy

(PEID)77-80

� Percutaneous endoscopic discectomy (PED)78,81

� Microendoscopic discectomy via interlaminar

approach82

� Endoscopic lumbar discectomy82

Goal of Surgery

Resection of any disc herniation and visualization of the

decompressed nerve roots.

Proposed Nomenclature

Interlaminar endoscopic lumbar discectomy (IELD).

Rationale

The use of the terms “percutaneous” and “full-endoscopic” are

redundant as outlined above. It is critical that the term for this

procedure includes the approach corridor, which is

“interlaminar,” to distinguish it from the transforaminal

approach.

Interlaminar Endoscopic Lateral Recess
Decompression (IE-LRD)

Background

Medial facetectomies aim to decompress neural elements

impinged in the lateral recess underneath the superior articular

process. This may be done minimally invasively using a 16 mm

tubular retractor in combination with microendoscopic tech-

niques83 but also by interlaminar lateral recess decompression

using a working-channel endoscope.4 Indeed, a prospective

randomized controlled trial demonstrated similar clinical effec-

tiveness of endoscopic compared to minimally invasive lateral

recess decompression.7

Previously Used Nomenclature

� Full endoscopic interlaminar lateral recess

decompression7

� Interlaminar endoscopic lateral recess decompression4,

Goal of Surgery

Decompression and visualization of the neural elements within

the lateral recess from the tip of the superior articular process

(SAP) to the midportion of the caudal pedicle.

Proposed Nomenclature

Interlaminar endoscopic lateral recess decompression (IE-

LRD).

Rationale

The use of the terms “percutaneous” and “full-endoscopic” are

redundant as outlined above. It is critical that the term for this

procedure includes the approach corridor, which is

“interlaminar,” to distinguish it from the transforaminal

approach, which also allows for lateral recess decompression.

Transforaminal Endoscopic Lateral Recess
Decompression (TE-LRD)

Background

Symptomatic lateral recess stenosis is typically caused by

impingement of the traversing nerve root between the annulus

of the disc and SAP. Traditionally, interlaminar approaches

have been utilized for decompression neural elements

impinged within the lateral recess. Kambin et al first introduced

the concept of transforaminal decompression of the lateral

recess.84 The authors described decompression of the traver-

sing nerve root by annulectomy and resection of marginal

osteophytes originating from the posterior aspect of the verteb-

ral body end plate. A recent cadaveric study demonstrated that
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the transforaminal approach combined with an extensive for-

aminoplasty allows for access to the lateral recess both ventral

as well as dorsal to the traversing nerve root.85 Thus, yellow

ligament and SAP dorsal to the traversing nerve root can be

removed, which the authors referred to as a “ventral

facetectomy.” A retrospective case series of 48 patients reports

on transforaminal decompression of foraminal or lateral recess

stenosis in patients with previous spinal surgery.86 Endoscopic

transforaminal decompression resulted in “excellent” or

“good” results according to Macnab criteria in 79% of patients.

However, while the area of stenosis was meticulously defined

according to criteria by Lee et al,87 no diagnostic effort was

made to distinguish whether symptoms were caused by either

the traversing or exiting nerve root.

Previously Used Nomenclature

� Transforaminal arthroscopic decompression of lateral

recess stenosis84

� Percutaneous transforaminal ventral facetectomy85

� Endoscopic transforaminal lateral recess

decompression86

Goal of Surgery

Ventral and dorsal decompression and visualization of the tra-

versing nerve root within the lateral recess from the rostral

aspect of the annulus to the rostral portion of the caudal pedicle.

Proposed Nomenclature

Transforaminal endoscopic lateral recess decompression

(TE-LRD).

Rationale

The use of the term “percutaneous” is redundant as outlined

above. We prefer the term “lateral recess decompression” to

“ventral facetectomy” since the transforaminal route allows

both ventral and dorsal decompression of the traversing nerve

root. Ventral decompression includes resection of the posterior

marginal endplate osteophytes and the disc annulus.

Lumbar Endoscopic Unilateral Laminotomy
for Bilateral Decompression (LE-ULBD)

Background

Degenerative symptomatic lumbar spinal stenosis occurs typi-

cally at the level of the disc-facet joint complex. Unilateral

laminotomy for bilateral access to the spinal canal is now more

commonly performed than laminectomy and aims to minimize

postoperative segmental instability.50 Endoscopic decompres-

sion has been developed as an extension of transforaminal and

interlaminar discectomy.4 A recent cadaveric study demon-

strated that the transforaminal approach combined with an

extensive foraminoplasty allowed access to the lateral recess

both ventral and dorsal to the traversing nerve root.85 Mini-

mally invasive tubular decompression for lumbar spinal steno-

sis has demonstrated favorable reduction in Oswestry

Disability Index and leg pain while maintaining a low

complication profile.88-91 Adaptation of the techniques for a

working-channel endoscope have recently been described for

decompression of central and lateral recess stenosis in the

lumbar spine.6,8,86,92

Previously Used Nomenclature

� Full-endoscopic bilateral interlaminar technique6

� Fully endoscopic lumbar laminectomy8

� Percutaneous endoscopic laminotomy with flavectomy

by uniportal, unilateral approach92

Goal of Surgery

Complete central and lateral recess decompression of the

neural elements spanning from the tip of the SAP to the mid-

portion of the caudal pedicle.

Proposed Nomenclature

Lumbar endoscopic unilateral laminotomy for bilateral decom-

pression (LE-ULBD).

Rationale

The use of the terms “percutaneous” and “full-endoscopic” are

redundant as outlined above. The term “laminectomy” is tradi-

tionally utilized to signify complete removal of the lamina and

spinous process, although, colloquially, the term is often inter-

changed with “laminotomy.” Given that with this technique the

entire lamina is not removed but rather undercut, the term

“laminotomy” will be used to reflect removal of only a portion

of the lamina. The approach is performed unilaterally with

bilateral decompression of the neural elements both centrally

and in the lateral recess. Hence, the nomenclature “endoscopic

unilateral laminotomy for bilateral decompression” reflects the

procedure most accurately.

Discussion

Full endoscopic spine surgery represents the evolution of mini-

mally invasive surgical access to spinal pathology. Although

the first spinal endoscopic procedures were performed in the

early 1980s in the United States,61 there has been a steady and

persistent increase in popularity, particularly in Europe and

Asia. Multiple studies6,7,60,63-65,93 have demonstrated endo-

scopic techniques provide equivalent outcomes to microsurgi-

cal or tubular techniques with shorter hospital stay,94 less local

collateral tissue injury,95 and systemic stress.96,97 With contin-

ued evolution in surgical techniques and technological innova-

tions, endoscopic techniques have been gaining broader appeal

with techniques expanding to the cervical98,99 and thoracic

spine.55,56
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As this field continues to expand and evolve, it is critical for

surgeons to address the mélange of endoscopic procedures

within the literature to provide a solid foundation for future

scholarship. The authors believe that it is therefore critical to

construct and define a consistent nomenclature framework

within endoscopic spine surgery to clearly define full-

endoscopic procedures and delineate their clinical

effectiveness.

Moreover, a standardized nomenclature will promote scien-

tific exchange and should facilitate further refinement of full-

endoscopic procedures (Figure 2). Perhaps the most crucial

function of standardization of nomenclature and techniques is

to facilitate teaching of these techniques to allow the field of

spine surgery to concomitantly evolve with our technological

advancements. The AOspine (Arbeitsgemeinschaft für Osteo-

synthesefragen) poses an ideal international community to

deliver knowledge, experience, and evidence regarding full-

endoscopic spine surgery with the ultimate goal to improve

patient care and outcomes.
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