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v

The endoscopic spine surgery (ESS) has brought a new paradigm in the surgi-
cal treatment of spinal disorders about 20 years ago. Since then, there has 
been a remarkable development in technologies and the biomedical researches 
that many different approaches and instruments have been developed and 
applied. This is due to our colleagues, who, as experts in their fields, have 
dedicated their time and resources in research and shared their knowledge 
and experiences with others.

The unilateral biportal endoscopic (UBE) spine surgery has recently 
applied in ESS as well. Despite some skepticism, it has shown remark-
able results and improvement of patients’ quality of life after the surgery 
with significant other pros. UBE has proven to be very effective in cer-
tain situations with less hospital stay and postoperative complications 
leading to increase in the number of UBE performed, becoming one of 
the significant treatment of choice in recent years. This calls for the need 
of UBE textbook for those who want to learn the UBE to incorporate in 
their practice.

This book may give basic scientific knowledge and surgical skills as it 
has incorporated the advanced biomedical research and clinical practice in 
the interim. I do believe that this book is a milestone in ESS and definitely 
becomes a guiding light to many. ESS itself is an innovation and UBE as 
well, and this won’t be the last. This book will provide continuous educa-
tion to not only those who are new but also with well-established practice 
and skills.

I am honored to be part of this monumental project and being given the 
opportunity to endorse the first edition of UBE textbook in the world while I 
could serve as the third president of UBE research institute of Korea. I wish 
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to express my appreciation to the authors who have dedicated their time and 
efforts for this book. This book could not have been edited without the dedi-
cated help of our editor-in-chief, Dr. Dong Hwa Heo. My great respect to the 
editor-in-chief. Thank you.

Daejeon, Republic of Korea Cheol Woong Park
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 Unilateral Biportal Endoscopic Spine Surgery: A New 
Paradigm in Endoscopic Spine Surgery

Endoscopic spinal surgery is the most minimally invasive spine surgery.
Although the benefits of endoscopic surgery are well known, spine 

surgeons are difficult to learn because of the steep learning curve. In addition, 
due to unfamiliar surgical anatomy in endoscopic spine surgery and the 
possibility of incomplete decompression, it was even more difficult to attempt 
endoscopic spine surgery.

The basic surgical technique in unilateral biportal endoscopic (UBE) spine 
surgery is highly similar to microsurgery. Also, because UBE surgeries pri-
marily entail a posterior spinal approach, the anatomical orientation is famil-
iar to spinal surgeons. I believe that UBE is the easiest way to learn spinal 
endoscopic surgery.

Recently, many spinal surgeons performed UBE surgeries, and many 
UBE-related articles have been published worldwide. However, no textbook 
on UBE has been published. Accordingly, the Korean UBE Research Society 
has invited an expert on UBE to author and compile this textbook. I want to 
create the UBE textbook with a focus on practical content involving actual 
UBE surgery. We hope that this textbook published by the UBE Research 
Society in Korea will be of great help to spine surgeons interested in learning 
UBE surgery. Also, I would like to express my sincere thanks to the wonder-
ful authors who authored the textbooks.

Seoul, Republic of Korea Dong Hwa Heo
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Once in a while, I recall one of my professors in medical school saying 
“Medical doctors exist because there are patients,” which means that the 
health and happiness of the patients are the most important priority of doc-
tors. While paying my respect to all my senior professors who are fully dedi-
cated to patients in need, I always keep in mind that my utmost mission 
presently is to research and develop more advanced medical technology 
based on those valuable find-outs by my seniors of all ages.

The advancement of endoscopic spinal surgery, which embodies the 
minimal invasiveness including less muscle damage, is critical to preserv-
ing the integrity of the spine. The UBE technique combines the accessibil-
ity of open surgery, no visual or motion limitations, and the minimal 
invasiveness of endoscopic surgery. I believe that this harmonized UBE 
technique can make it happen, so called, the practical better-patient-care. 
UBE is the abbreviation of unilateral bi-portal endoscopy and it has a dif-
ferent surgical concept comparing the preceding transforaminal spine 
endoscopy. UBE makes two surgical ports in the same side of the spine, one 
for the endoscope and the other for the instruments. In the UBE technique, 
the endoscope and instruments move independently, so it achieves the same 
free movement that you might have in open surgery. UBE is a surgical tech-
nique that allows spine surgeons the freedom to use the same surgical indi-
cations as in open surgery while having no concerns that too much tissue 
damage might be done.

Spinal surgery techniques will be developed that replace the proven tech-
nical benefits and improve the shortcomings of our daily surgical routine. I 
personally hope that the present UBE can help many doctors and patients in 
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need and be the initial manure to prepare for the quantum jump in the history 
of spinal surgery advancements. I hope this book helps you proceed on your 
long-term missionary journey for the better care of spine patients in need.

Busan, Republic of Korea Sang Kyu Son
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My name is Jin Hwa Eum, and it is my pleasure to introduce the UBE tech-
nique. Dr. Yeung Chul Choi and I first observed the biportal endoscopic spine 
surgery technique by Dr. Abdul Gaffar at AAOS, February 28, 2001. It was 
amazing and innovative, something we did not expect. Inspired, we discussed 
and studied it, trying to make the surgery easier. Now, the UBE technique has 
emerged as one of the most promising minimally invasive spine surgeries. 
During the past two decades, this technique was developed further by col-
laboration of many Korean spine surgeons. To encourage this teaching and 
outline the journey, this textbook will be a guide through the complex maze 
of endoscopic spine surgery.But most importantly, I would like to honor Dr. 
Choi, all the other authors, and young, ambitious spine surgeons. Finally, I 
sincerely appreciate all the patients who worked with surgeons to willingly 
undergo this surgery. Without everyone’s endless effort and energy, the UBE 
technique as we know it wouldn’t have been possible.

Al Ain, UAE Jin Hwa Eum
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In recent years, the field of endoscopic spinal surgery has witnessed remark-
able advances and development, and endoscopic techniques are now taking 
their place as important methods for spinal surgery. Once again, I would like 
to thank the Korean spine surgeons who are leading the global development 
of endoscopic spinal surgery. I admire their efforts to organize and develop 
their passion and academic achievements through this textbook. Unilateral 
biportal endoscopy (UBE), which is considered to be the most innovative 
method of endoscopic spinal surgery and has recently been developed at a 
rapid pace, is a broadly-applicable surgical method that can be applied easily 
even by general spine surgeons. As the editor-in-chief of Neurospine, I am 
proud that many papers related to UBE have been published in Neurospine to 
help establish UBE as a surgical method used across the globe. In the future, 
we will continue our efforts to support endoscopic spine surgeons to publish 
many outstanding and innovative studies in Neurospine.

Again, as the editor-in-chief of Neurospine, I congratulate the authors on 
publishing this UBE textbook.

Department of Neurosurgery,  
Severance Hospital, College of Medicine 

Ha Yoon

Yonsei University, Seoul, South Korea 

 

Congratulatory Address
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“Unilateral biportal endoscopy” has been the key phrase dominating clinical 
and scientific efforts in all surgical specialties over the last few years. 
Considering this aspect, a surgical textbook of UBE seemed useful. It has 
been a very great pleasure for us to review this magnificent textbook, which 
makes such an impression and contributes so much to its filed.

The editors have gathered experts in UBE and have presented them in a 
uniform way including the indications/contraindications, instruments, techni-
cal aspects of UBE, and complications. The contributors were chosen based 
on their expertise on a given topic. Each contributor was given the opportu-
nity to describe their surgical techniques beyond that of a journal article or 
presentation; specifically, they were specifically asked to describe surgical 
techniques that they employed in performing the operative procedure that 
would achieve the maximum clinical outcome, while avoiding complications. 
An attempt was made to keep the text simple and to support it by operative 
images and video which are as easy to comprehend as possible.

We would like to express our deepest thanks to all authors who have con-
tributed to this textbook and who have provided us with a tremendous amount 
of new information. We sincerely thank the staff of Springer publishers for 
their excellent constructive input and assistance with the book and the pleas-
ant collaboration.

This book is a must for every spine surgeon who is contemplating the use 
of UBE, or has already some experience with them. It is our sincere hope that 
this book will contribute to the further understanding and acceptance of UBE 
philosophies in the emerging field of spinal surgery. 

 

 Man Kyu Park   Dong Hwa Heo   Ji Yeon Kim   

Publishing UBE Textbook
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This textbook was produced with the support of the World UBE society, 
Korean minimally invasive spine surgery society (KOMISS), and 
Neurospine, the official journal of ASIA SPINE, the Neurospinal Society of 
Japan, Taiwan Neurosurgical Spine Society, and the Korean Spinal 
Neurosurgery Society.
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A Brief History of Unilateral 
Biportal Endoscopic Spine Surgery

Hee Seok Yang, Choon Keun Park, 
and Jeong Yoon Park

1.1  Introduction

Developments of endoscopy created a subfield of 
minimally invasive spine surgery that moves the 
point of visualization away from the surgeon’s 
eye or microscope and puts it directly at the loca-
tion of spine pathology [1]. Early endoscopic 
spine surgeons treated disc herniation instead of 
spinal stenosis and targeted repair of disc hernia-
tion that would be less invasive than traditional 
open techniques. Early endoscopic spine surgery 
was used primarily to treat disc herniation and 
proved to be less invasive than traditional open 
techniques. Surgeons now have the tools and 
knowledge to treat a myriad of spine pathologies 
beyond lumbar disc herniation.

The current position of the field of endoscopic 
spine surgery is the result of two directions of 
evolution: big-to-small and small-to-big [2]. 
Using as small as possible conventional inci-
sion, minimizing soft tissue damage, endoscopic 

spine surgery evolved to solve various spine 
pathologies.

Percutaneous one-portal endoscopic spine 
surgery has evolved from conventional spine sur-
gery, and unilateral biportal endoscopic (UBE) 
spine surgery has been developed to overcome 
limitations of percutaneous one-portal endo-
scopic spine surgery. This article describes 
the history of UBE spine surgery and its major 
milestones and challenges that have resulted in 
a “powerful” minimally invasive spine surgical 
technology.

1.2  History

1.2.1  Innovations and the Initiation 
of UBE Spine Surgeries

In 1996, De Antoni et al. published the first tech-
nical note in which endoscope and instrument 
were inserted independently through two portals 
[3]. Two years later, they described the use of 
standard arthroscopic instruments for magnifi-
cation, illumination, and irrigation and reported 
clinical results [4]. Soliman published surgical 
results for lumbar disc herniation and spinal ste-
nosis in 2013 and 2015, using UBE techniques 
with independent portals, which is very similar to 
the current method [5, 6]. The surgical technique 
shown in Fig. 1.1 appears very similar to today’s 
UBE technique.

H. S. Yang 
Department of Neurosurgery, Seoul Barunsesang 
Hospital, Seoul, South Korea 

C. K. Park 
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The term “biportal” was used first in 2016, 
and “UBE” was introduced in an article pub-
lished in Korea [7–10]. Increased experience of 
endoscopic spine surgeons with UBE has led 
to an explosion of innovation, mainly in Korea. 
As a result, Korean surgeons were able to apply 
the UBE technique to various pathologies such 
as thoracic ossified yellow ligament and cervical 
approaches [11], which are considered challeng-
ing, as well as relatively common applications 
such as lumbar spinal stenosis [9], far-lateral disc 
herniation [12, 13], recurrent disc herniation [8], 
discitis, and abscess [14]. The biportal approach 
has enabled endplate preparation and foraminal 
decompression under direct visualization, which 
is vital for lumbar interbody fusion [15, 16]. All 
major UBE-related papers since 2016 have been 
published in Korea, which is attributed to Korea’s 
independent history of UBE.

Based on various trials and clinical results of 
UBE, systematic reviews of literature and pro-
spective randomized comparative studies have 
assessed the feasibility of spinal decompres-

sion [17, 18], and studies for maintaining stable 
water dynamics have been reported because it is 
an important step to a safer technique [19, 20]. 
Currently, UBE is recognized as the most impor-
tant endoscopic surgery of the spine and can be 
applied in all areas of lumbar degenerative dis-
ease, including fusion, and can be applied to the 
cervical spine.

1.3  Brief UBE History in Korea

Abdul Gaffar presented the article, “Lumbar Disc 
Excision by Midline Extradural Endoscopy,” 
at the 68th American Academy of Orthopedic 
Surgeons (AAOS) in 2001. Korean Dr. Young 
Chul Choi visited Abdul Gaffar in 2002, and 
began implementing UBE with Uhm Jin-Hwa for 
the first time in Korea (Fig. 1.2). In 2003, Jin Hwa 
Eum presented the article, “Endoscopic lumbar 
discectomy for far-lateral disc herniation,” with 
biportal endoscope, at the 4th Biennial Korea-
Japan Conference on Spine Surgery, in Japan. 
In 2013, Dr. Eum and another Korean UBE 
pioneer Sang Kyu Son presented, “Unilateral 
biportal endoscopic segmental sub-laminoplasty 
for lumbar central stenosis,” at the International 
Society of Minimally Invasive Spine Surgery 
(ISMISS) in Japan. In 2013, Sang Kyu Son pre-
sented, “The endoscopic unilateral laminectomy 
and bilateral decompression (ULBD), foraminot-
omy and fusion using UBE,” at the International 
Intradiscal Therapy Society (IITS) in Korea 
(Fig. 1.3). Workshops on UBE led by Sang Kyu 
Son were held for the first time in Korea in 2013 
(Fig. 1.4).

In Korea, since 2002, independent trials and 
research of UBE have been conducted, and full- 
scale presentations of research results and related 
workshops have been held since 2013. Based on 
these achievements, The UBE Research Society 
was organized in 2017 and has contributed to the 
development and popularization of UBE proce-
dures through its academic activities. The unique 
history of UBE in Korea includes a background 
that led to various research achievements and 
attempts related to UBE.

Fig. 1.1 Intraoperative image showing endoscope and 
arthroscopic shaver introduced through two separate 
portals. Figure from Soliman’s papers in 2013 and 2015

H. S. Yang et al.
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a

b

Fig. 1.2 (a) Abdul Gaffar presenting in 2001, and (b) Photograph of Abdul Gaffar (Rt) and Jin Hwa Eum (Lt) in 2018

1 A Brief History of Unilateral Biportal Endoscopic Spine Surgery
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Fig. 1.3 Photograph of 
Gun Choi (Lt, President 
of International 
Intradiscal Therapy 
Society 2013) and Sang 
Kyu Son (Rt), in 2013

a

Fig. 1.4 UBE Korean live surgery (a) and seminar (b) in 2014

H. S. Yang et al.
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1.4  Future of UBE

The advantages of continuous irrigation (hemo-
stasis, flushing of small bleeding, identification of 
the bleeding source, better identification of micro-
anatomy, and separation of tissue layers by sim-
ple irrigation) and developments of instruments 
increased success rates and decreased recurrence 
rates of spinal surgeries using UBE. The indica-
tion spectrum of UBE spine surgery is expected 
to become wider and possibly cover all types of 
degenerative spinal pathologies.

References

 1. Mayer HM.  A history of endoscopic lumbar spine 
surgery: what have we learnt? Biomed Res Int. 
2019;2019:4583943.

 2. Telfeian AE, Veeravagu A, Oyelese AA, Gokaslan 
ZL.  A brief history of endoscopic spine surgery. 
Neurosurg Focus. 2016;40(2):E2.

 3. De Antoni DJ, Claro ML, Poehling GG, Hughes 
SS.  Translaminar lumbar epidural endoscopy: 

anatomy, technique, and indications. Arthroscopy. 
1996;12(3):330–4.

 4. DeAntoni DJ, Claro ML, Poehling GG, Hughes 
SS.  Translaminar lumbar epidural endoscopy: tech-
nique and clinical results. J South Orthop Assoc. 
1998;7(1):6–12.

 5. Soliman HM.  Irrigation endoscopic discectomy: a 
novel percutaneous approach for lumbar disc pro-
lapse. Eur Spine J. 2013;22(5):1037–44.

 6. Soliman HM.  Irrigation endoscopic decompressive 
laminotomy. A new endoscopic approach for spinal 
stenosis decompression. Spine J. 2015;15(10):2282–9.

 7. 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. 
2016;158(3):459–63.

 8. Choi DJ, Jung JT, Lee SJ, Kim YS, Jang HJ, Yoo 
B.  Biportal endoscopic spinal surgery for recur-
rent lumbar disc herniations. Clin Orthop Surg. 
2016;8(3):325–9.

 9. Hwa Eum J, Hwa Heo D, Son SK, Park 
CK.  Percutaneous biportal endoscopic decompres-
sion for lumbar spinal stenosis: a technical note 
and preliminary clinical results. J Neurosurg Spine. 
2016;24(4):602–7.

 10. Eun SS, Eum JH, Lee SH, Sabal LA. Biportal endo-
scopic lumbar decompression for lumbar disk hernia-
tion and spinal canal stenosis: a technical note. J Neurol 
Surg A Cent Eur Neurosurg. 2017;78(4):390–6.

b

Fig. 1.4 (continued)

1 A Brief History of Unilateral Biportal Endoscopic Spine Surgery



8

 11. Park JH, Jun SG, Jung JT, Lee SJ. Posterior percuta-
neous endoscopic cervical foraminotomy and diskec-
tomy with unilateral biportal endoscopy. Orthopedics. 
2017;40(5):e779–e83.

 12. Akbary K, Kim JS, Park CW, Jun SG, Hwang 
JH.  Biportal endoscopic decompression of exiting 
and traversing nerve roots through a single inter-
laminar window using a contralateral approach: 
technical feasibilities and morphometric changes 
of the lumbar canal and foramen. World Neurosurg. 
2018;117:153–61.

 13. Park JH, Jung JT, Lee SJ. How I do it: L5/S1 forami-
nal stenosis and far-lateral lumbar disc herniation 
with unilateral bi-portal endoscopy. Acta Neurochir. 
2018;160(10):1899–903.

 14. Kang T, Park SY, Lee SH, Park JH, Suh SW. Spinal 
epidural abscess successfully treated with biportal 
endoscopic spinal surgery. Medicine (Baltimore). 
2019;98(50):e18231.

 15. Heo DH, Son SK, Eum JH, Park CK.  Fully endo-
scopic lumbar interbody fusion using a percutaneous 
unilateral biportal endoscopic technique: techni-
cal note and preliminary clinical results. Neurosurg 
Focus. 2017;43(2):E8.

 16. Heo DH, Eum JH, Jo JY, Chung H.  Modified far 
lateral endoscopic transforaminal lumbar interbody 

fusion using a biportal endoscopic approach: techni-
cal report and preliminary results. Acta Neurochir. 
2021;163(4):1205–9.

 17. Lin GX, Huang P, Kotheeranurak V, Park CW, Heo 
DH, Park CK, et  al. A systematic review of unilat-
eral biportal endoscopic spinal surgery: preliminary 
clinical results and complications. World Neurosurg. 
2019;125:425–32.

 18. Park SM, Kim GU, Kim HJ, Choi JH, Chang BS, Lee 
CK, et al. Is the use of a unilateral biportal endoscopic 
approach associated with rapid recovery after lumbar 
decompressive laminectomy? A preliminary analysis 
of a prospective randomized controlled trial. World 
Neurosurg. 2019;128:e709–e18.

 19. Kang MS, Park HJ, Hwang JH, Kim JE, Choi DJ, 
Chung HJ.  Safety evaluation of biportal endoscopic 
lumbar discectomy: assessment of cervical epidural 
pressure during surgery. Spine (Phila Pa 1976). 
2020;45(20):E1349–e56.

 20. Hong YH, Kim SK, Hwang J, Eum JH, Heo DH, 
Suh DW, et  al. Water dynamics in unilateral 
biportal endoscopic spine surgery and its related 
factors: an in  vivo proportional regression and 
proficiency- matched study. World Neurosurg. 
2021;149:e836–e43.

H. S. Yang et al.


