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Abstract: Percutaneous spinal endoscopy is rapidly popularized in China because of its advantages of small surgical side injury and fast
postoperative recovery. However, this technology is usually operated in a single channel, which has the disadvantages of limited surgical field of
vision, small range of instrument activities and low work efficiency. In unilateral double channel spinal endoscopic surgery, one channel is
equipped with endoscope and flushing function at the same time, and the other channel is used for the operation of surgical instruments.
Compared with the previous single channel, it has the advantages of larger surgical field of vision, more flexible instrument operation, shorter
learning curve, the use of traditional open surgical instruments familiar to the operator, and fewer intraoperative fluoroscopy times. This paper
analyzes the current situation and clinical value of its clinical application in lumbar diseases.
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Introduction:

Minimally invasive spine surgery is a research hotspot
in spine surgery at present. Its purpose is to provide the
same treatment effect as traditional open surgery,
reduce the side injury caused by the surgical approach
as far as possible, and make the patients return to
normal life earlier.) In recent years, unilateral biportal
endoscopic spinal surgery has made rapid development
in the continuous exploration and improvement of
multinational spine surgeons represented by Korean
doctors. It has been able to perform operations such as
resection of complex intervertebral disc herniation,
unilateral approach, bilateral decompression and
interbody fusion, and has improved the intraoperative
field of vision and expanded the scope of work, It has
been gradually applied in the clinical treatment of a
variety of spinal surgical diseases, and achieved ideal
clinical efficacy. “*IThis paper analyzes the clinical
application status and clinical value of unilateral
biportal endoscopic spinal surgery in spinal diseases.

Development of unilateral biportal endoscopic
spinal surgery:

UBE is an improved minimally invasive spinal
endoscopy technique which refers to spinal endoscopic
surgery through two channels on one side. One channel
of the dual channel spinal endoscopy places the
endoscope and has the flushing function at the same
time, and the other channel is used for the operation of
surgical instruments. Basic surgical instruments include
Kerrison bite forceps, 0 ° or 30 ° arthroscopy, bipolar
radiofrequency, grinding drill, nerve stripping ion, bone
chisel, etc.. Conventional instruments can be operated
freely from multiple angles through the working
channel. “Surgery can be roughly divided into inter
laminar approach and trans foraminal approach, and
then take corresponding operations according to
different diseases.

In the 1980s, forst Plfirst used arthroscopy in the
treatment of lumbar disc herniation under direct vision,

which improved the safety and effectiveness of the
operation and laid a foundation for the development of
endoscopic discectomy. Then kambin et al began to try
to use arthroscopy for lumbar discectomy and
graduaIIP/ applied it to the treatment of lumbar spinal
stenosis®. In 1996, De Antoni and others improved the
technology so that it can be completed by one person!™.
Ube technology was proposed and reported for the first
time. By establishing two channels, the field of vision
under the mirror is wider and the operation is more
flexible. In 1999, Yeung et al. ®!Developed the third
generation spinal endoscopy system (yes) technology.
The intraoperative endoscope enters the intervertebral
disc through the "kambin triangle” area of the
intervertebral  disc®*®. Since then, percutaneous
endoscopic  discectomy  (petd)  through the
intervertebral foramen has been widely used. In 20086,
Choi et al. Reported for the first time that percutaneous
endoscopic  discectomy via intervertebral space
approach is suitable for patients with L5 / S1 segmental
lesions and anatomical features such as high iliac crest,
sacral  lumbarization and  transverse  process
hypertrophy™. In 2013, Soliman and others
systematically reported that 43 patients with lumbar
disc herniation underwent arthroscopic assisted
percutaneous unilateral double channel discectomy, and
the surgical effect was satisfactory!™. Unilateral
biportal endoscopic spinal surgery has the advantages
of clear intraoperative field of vision, conventional
surgical  instruments, wide operation  range,
contralateral recess stenosis and good decompression.

Application of UBE technique in lumbar diseases
Application of in lumbar disc herniation

In 2016, Eun et al. Performed UBE submedullary
nucleus enucleation in 11 patients with LDH. After 14
months of follow-up, the efficacy was analyzed by
comparing the preoperative and postoperative VAS
scores and dysfunction index (ODI) scores of the waist
and legs. The results showed that the preoperative vas
and ODI scores of the legs were significantly lower
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than those before operationt*®. Kim et al reported that
patients with single segment lumbar disc herniation
were treated with Ube technology and microscopic
discectomy (MD). The intraoperative bleeding and
hospital stay in Ube group were lower than those in
MD group; The incidence of postoperative
complications, VAS score and ODI score were similar
in the two groups™. Choi et al reported that 68
patients with degenerative lumbar diseases were treated
with Ube / Bess technology. The average operation
time of single segment lumbar disc herniation was 68.2
min and the incidence of complications was 10.3%™!.
Ube technology is an improvement of single channel
spinal endoscope technology. The independent working
channel allows the operator to operate basic orthopedic
instruments, which is conducive to shortening the
operation time and improving the operation efficiency.
It has the same decompression effect as MD, less
damage to soft tissue, less intraoperative bleeding,
short postoperative recovery period and low incidence
of perioperative complications. It can be seen that Ube
technology is expected to be popularized as an
alternative to open surgery in the treatment of recurrent
disc herniation in the future.

Application of in lumbar spinal stenosis

Lumbar spinal stenosis is a clinical syndrome, which
refers to the stenosis of spinal canal, nerve root canal
and intervertebral foramen caused by any reason other
than the independent disease leading to lumbar spinal
stenosis, and the syndrome of cauda equina nerve or
nerve root compression™. Soliman reported a
prospective study of 104 patients with lumbar spinal
stenosis treated with Ube / Bess technology. The
average operation time and estimated bleeding volume
per segment were 62.8 min and 60 ml, respectively; All
patients were followed up for an average of 28 months,
of which 6 cases had dural sac tear. The satisfactory
rate of postoperative effect was 87%M". Hwa et al
reported a preliminary study on the application of UBE
/ Bess technology in 58 patients with single segment
lumbar spinal stenosis. The average age of the patients
was 63.4 years, the average follow-up was 13.8 months,
and the average operation time was 68.9 minutes;
Related complications occurred in 8 cases, which were
improved after symptomatic treatment; The satisfactory
rate of postoperative efficacy was 81%"8l. Torudom et
al reported 30 cases of lumbar spinal stenosis treated
with Ube / Bess Technology (25 cases of single
segment and 5 cases of double segment). The average
operation time of single segment and double segment
were 98.3 min and 170.4 min respectively. After
follow-up for more than 2 years, the incidence of
complications was 6.6%. The postoperative low back
and leg pain was significantly relieved, and the curative
effect satisfaction rate was 83.3%™. Kim et al. Used
Ube / Bess technique to decompress 105 patients with
lumbar spinal stenosis. The average age of the patients
was 71.2 years, the average follow-up was 14 months,
and the average operation time was 53 minutes. The
postoperative ODI score and VAS score were
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significantly improved compared with those before
operation, and the satisfaction rate of postoperative
curative effect was 88%). HEO et al. Conducted a
comparative study on the efficacy of three surgical
methods in the treatment of lumbar spinal stenosis,
namely, microsurgical decompression group (33 cases),
dual channel spinal canal decompression group (37
cases) and single channel endoscopic spinal canal
decompression group (27 cases). The surgical efficacy
was evaluated by comparing the operation time,
postoperative ~ complications,  preoperative  and
postoperative low back and leg pain VAS score, ODI
index and postoperative spinal canal expansion area.
After an average follow-up of (12.5 + 3.3) months, the
results showed that there was no significant difference
in operation time, complications, VAS score and ODI
score of low back and leg pain; However, the double
channel operation group showed advantages in the
expansion of spinal canal area, the preservation of
articular process and the VAS score of low back pain
on the first day after operation!®!. Research shows that
Ube technology has at least the same clinical efficacy
as open microscope surgery and single channel
endoscopic surgery, and further confirms the
effectiveness and safety of UBE technology in the
treatment of lumbar spinal stenosis. It is believed that
Ube technology will be gradually popularized in the
near future.

Application of in spinal interbody fusion

UBE / BESS technology can be used to treat patients
with vertebral instability who need interbody fusion
and internal fixation. At present, the reported unilateral
double channel spinal endoscopic interbody fusion
(ULIF) mostly adopts the posterior approach. Under
the endoscope, the ipsilateral decompression,
contralateral exploration and complete removal of the
intervertebral disc and cartilage endplate are completed,
and then the fusion cage is placed under the direct
vision of the endoscope, and the pedicle screws are
placed through the original double channel incision.
Heo et al reported 69 cases of single segment interbody
fusion using UBE/BESS technology, including 51
cases of degenerative lumbar spondylolisthesis, 9 cases
of isthmus with lumbar spondylolisthesis, 6 cases of
central spinal canal stenosis with instability, and 3
cases of central spinal canal stenosis with intervertebral
foramen stenosis. The postoperative curative effect was
satisfactory, and the incidence of complications was
7.2%, including 2 cases of dural tear and 3 cases of
epidural hematoma, All patients were cured by
non-surgical treatment; The rate of interbody fusion has
not been reported?. Kim et al. Used Ube / Bess
technology to perform interbody fusion in 14 patients,
including 4 cases of degenerative lumbar
spondylolisthesis, 2 cases of pedicle isthmus with
lumbar spondylolisthesis, 8 cases of central spinal
canal stenosis with intervertebral foramen stenosis. The
incidence of postoperative complications was 14.3%,
including 1 case of dural tear and 1 case of L5 nerve
root numbness, which improved after non-surgical

Volume 11 - January 2022 (01)


http://www.ijsciences.com/

Research Progress of Unilateral Biportal Endoscopic Spinal Surgery in Lumbar Spine

treatment™!. Park et al. Compared and studied the
clinical efficacy of ulif (71 cases) and conventional
PLIF (70 cases) in the treatment of lumbar
degenerative diseases. The results showed that there
was no significant difference between the two surgical
methods in preoperative and postoperative leg VAS
score, ODI score, surgical fusion rate and postoperative
complications, but the waist and back VAS score of ulif
group was significantly lower than that of PLIF group
within 1 week after operation, In terms of operation
time, ulif Group [(158.2 £ 26.7) min] was significantly
higher than PLIF Group [(136.6 + 21.5) min]?Y. At
present, the short-term follow-up results show that the
use of UBE / Bess technology for interbody fusion can
improve the postoperative symptoms and achieve good
results, but the recurrence rate and postoperative
biomechanical stability of lumbar spine still need
long-term follow-up study. At present, the operation
time of UBE is generally longer than that of routine
operation, but it is believed that with the growth of
doctors and technical improvement, Ube technology
will shine in the treatment of various spinal diseases in
the future.

Summary and Prospect

Based on the existing clinical reports, we believe that
Ube has the following potential advantages: (1)
Endoscopy and operating instruments do not have to
restrict each other, the scope of operation field is larger,
the structure identification is more convenient, and the
safety of operation is increased; (2) The instrument
operation is more flexible. It has prominent advantages
in unilateral approach and bilateral decompression, and
can obtain a larger range of surgical activities; (3) The
visual field and operation are closer to open surgery,
which is more conducive for beginners to master, and
the learning curve is relatively flat; (4) Surgical
instruments are ready-made and relatively cheap.
Traditional open surgical instruments can be used, and
the operator is more familiar with them; (5)
Intraoperative fluoroscopy was less than PELD, and the
radiation dose to surgeons and patients was less”®.Ube
/ Bess technique is usually suitable for diseases
difficult to be solved by petd, including central spinal
canal stenosis with bilateral lateral recess stenosis,
lumbar nerve root canal stenosis and medium to large
intervertebral disc herniation. The current research
results suggest that the efficacy of UBE technology in
the treatment of lumbar degenerative diseases is more
accurate, but compared with conventional open surgery
and single channel endoscopy, its safety and efficacy
are still lack of high-level evidence support, so it needs
to be further evaluated and verified. Therefore, a large
sample prospective randomized study and long-term
follow-up are needed to comprehensively evaluate the
medium and long-term efficacy of this technique. With
the rapid development and continuous innovation of
UBE technology, more spine surgeons will master this
technology and conduct high-quality relevant clinical
research in the future, so as to provide further
evidence-based medicine evidence for Ube endoscopic
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technology to better serve the majority of patients.
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