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Abstract

Percutaneous endoscopic discectomy treating high-migration disc 
herniation is still technical challenging. Unilateral biportal en-
doscopic discectomy is a potential surgical method for migrated 
herniation discectomy. Although UBE discectomy is more mini-
mally invasive compared with the open surgery, the dissection of 
soft tissue during surgical exposure has received increasing re-
search attention. To reduce the damage of paravertebral muscle, 
we introduced a homemade guider assisting UBE discectomy of 
high-migrated upper lumbar disc herniation and reported the re-
lated clinical outcomes. The use of self-designed guidelines for 
UBE can quickly and accurately establish the surgical field, simplify 
the operation process and reduce paravertebral muscle damage.   
 
Keywords:  Percutaneous Endoscopic Discectomy (PED), Unilater-
al biportal endoscopy (UBE), Magnetic resonance imaging (MRI), 
Computed tomography (CT).

Introduction
Compared with open lumbar disk herniation discectomy, percutane-
ous endoscopic discectomy(PED)has advantages of smaller incision 
and faster recovery in the treatment of lumbar disk herniation [1]. Al-
though successful results have been achieved with the improvement 
of technology and equipment, the application of PED to treat high-
migrated disc herniation is still technical challenging [2]. The failure 
rate is as high as 20% for both transforaminal approach and interlami-
nar approach [3].
Unilateral biportal endoscopy (UBE) is a minimal invasive surgery 
system with one portal for endoscopy and another for surgical instru-
ments similar to joint arthroscopy system [4,5]. UBE can provide flex-
ible and sufficient surgical field exposure, and the instruments can be 
moved freely for processing without being crowded. It is a potential 
surgical method for migrated disc herniation discectomy. While the 
dissection of soft tissue during UBE surgical exposure has received 

increasing attentions. To reduce the damage of paravertebral muscles, 
we performed UBE discectomy with a homemade guider for high-
grade migrated lumbar disc herniation of the L5-S1 disc.

Case presentation
A 41 years old male presented with a 2 months history of low back 
pain and left leg pain. He complained flexion weakness (level III) of 
left ankle plantar combined with left foot numbness after lifting heavy 
things 1month before admission to hospital. After conservative treat-
ment for 4 weeks, the patient’s symptoms were not improved. The pa-
tient had no previous medical history. Preoperative physical exami-
nations demonstrated a positive straight leg raise test for the left leg. 
Left knee reflexes and achilles tendon reflexes of the left lower limb 
were normal. The visual analogue scale (VAS) score was 6 point for 
the lower back and that for the left leg was 8 point before the surgery. 
Magnetic resonance imaging (MRI) showed a L5-S1 disc herniation 
on the left side and the herniated nucleus pulposus migrated to the 
upper edge of the L5 vertebral body. Computed tomography (CT) scan 
showed no calcification of the pulposus. The dynamic imaging X-ray 
indicated no instability of the L5-S1 disc space (Fig. 1). 
This patient was diagnosed with high-grade migrated lumbar disc 
herniation (L5-S1) according to the schematic representation of disc 
herniation. We decided to remove the highly migrated nucleus pulpo-
sus with a homemade guider assisted unilateral biportal endoscopic 
discectomy technique. The surgical procedure was approved by ethics 
committee of the 3rd hospital of Xiamen.

Surgical procedure
Under epidural anesthesia, the operation was carried out in the prone 
position. The patient was prostrated on a bow-type frame to widen 
the intervertebral window. Under anterior posterior fluoroscopy, the 
lumbar process at the surgical segment was superficially located and 
the posterior midline was marked. The portals were located at about 
1.5 cm lateral to the middle line. With the guidance of the fluoroscope, 
the viewing portal was marked targeting to the lower edge boundary 
of the upper lamina, and an 8 mm incision was made with a sharp scal-
pel. An arthroscopy metal sheath, 7 mm in outer diameter, was bluntly 
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inserted on the surface of L5 left inferior articular process. Then, the 
homemade guider was installed clamping the sheath, and adjusting the 
angle of sight of the working portal (Fig.2). A 2.5 mm positioning pin 
was inserted from the positioning hole of the guider directly touching 
the lamina, which showed the skin entry point of the working portal. 
After confirmation by C-arm fluoroscopy, the guider was integrated. 
(Fig. 3). A 4 mm 30°arthroscope (ConMed Arthroscope QuickLatch®) 
was inserted through the viewing portal under saline irrigation with 
a pressure of 30-40 mm Hg. The positioning pin could be found in 
the endoscopic view. Following pinning, soft tissue dilatations were 
performed. Then the poisoning pin was removed. Instruments such 
as high-frequency cautery, drilling, puncture, and pituitary were 
placed through the working port, the obstructing muscle and fat were 
removed to visualize the lamina and the ligamentum flavum. Lami-
noplasty was made by drill and Kerrison rongeur.The ligamentum fla-
vum was vertically split by a dissector. And the bevel, fat tissue, dural 
sac, and nerve roots in could be identified when entering the epidural 
space. After confirmation of the structures under clear endoscopic vi-

sualization, the herniated disc was removed by using various graspers 
(Fig. 4a, b). The neural tissues were pushed and, thus, protected by 
Nerve Hook, which allowed the fragments in the ventral and axillary 
part of the nerve root to be removed. The completeness of decom-
pression was assessed. It was necessary to reconfirm if there were any 
remaining disc fragments in the S1 root. Annulus fissure coagulation 
and haemostasis were performed by using the radiofrequency at 15 W 
for coagulation (VAPR VUE Radiofrequency Electrode System). Skin 
was sutured after removal of the scope.

Postoperative outcome
The symptoms of low back and leg pain were significantly improved 
after operation, and the VAS score of low back and leg pain were 1 
point. Physical examination revealed a negative femoral nerve sprain. 
Postoperative MRI (Fig. 5a, 5b) showed the migrated nucleus pulpo-
sus was removed and the intervertebral joints was intact. Postopera-
tive computed tomography shows a bone-limited laminectomy.

Figure 1: Preoperative imagings of L5–S1 upper migrated disk fragment
a,b: A dynamic imaging X-ray indicated no instability of the L5-S1 disc space.
c: A computed tomography (CT) scan showed no calcification of the nucleus pulposus. 
d,e: Preoperative T2 magnetic resonance imaging (MRI)showed L5-S1 disc herniation on the left side and the herniated nucleus pulposus mi-
grated to the upper edge of the L5 vertebral body. 

Figure 2 The structure of homemade guider assisted and preoperative plan.
a. The structure of the homemade guider contained: the positioning hole(①), fixed end (②)and adjustable angle slide rail(③).
 b,c. The computer designed the lower edge of the L5 laminar as the target point.
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Figure 3 Surgical procedure of homemade guider unilateral biportal endoscopic lumbar discectomy
a. A 0.8 cm incision was made with a sharp scalpel at the entry point of the viewing portal.
b. An arthroscopy metal sheath, 7.0 mm in outer diameter, was bluntly inserted in the lateral edge of the interlaminar window.
c.A 2.5-mm positioning pin was inserted from the positioning hole of the guider directly touching the lamina, which showed the skin entry point 
of the working portal.
d,e.After being confirmed by C-arm fluoroscopy during the operation, the homemade guider was assisted.

Figure 4 Endoscopic view of unilateral biportal endoscopic lumbar discectomy
a.Intraoperative view of the S1 nerve root (star) and herniation (arrow).
b.Intraoperative view of the S1 nerve root (star), and ruptured annulus fibrosus (arrow) after removal of the herniation. The axillary looseness of 
the S1 nerve root (Cube).
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Discussion
Anatomically, disc herniation is usually located at the same level of 
the disc. The incidence of disc fragments prolapse is as high as 35% 
~ 72% [6-8]. Although there are numerous reports showed that PED 
has achieved good clinical results in the treatment of migrated disc 
herniations, there are still technical limitations [9]: ①the anatomi-
cal position of migrated intervertebral disc orbit is special, and the 
endoscope tube is often blocked by the bone structure. ②the pro-
lapsed nucleus pulposus often have several fragments. For endoscopic 
intervention, there is a risk of residual nucleus pulposus. Studies have 
shown that 5-13% of cases of residual nucleus pulposus required revi-
sions. ③Care should be taken not to damage the sclera or nerve roots 
when opening the lamina with drilling burr because this area lacks 
protection of the ligamentum flavum. ④Bony structure restricts the 
movement of the root canal, which trapped the nucleus pulposus at 
the level of the disc. Whereas, for UBE, larger diameter drill bits and 
pliers can be used, which improves the efficiency of manipulating the 
bone structure compared with PED. The operating channel is sepa-
rated from the observation channel and the lamina is opened under 
direct vision in order to avoid the risk of nerve damage from trephines 
on the uniaxial canal. 

 The interference of lumbar paraspinal muscles in UBE has attracted 
increasing attention from researchers [10-12]. Ahn Jae-Sung found 
that significant postoperative changes in the paraspinal muscles of 
UBE surgery by comparing the MRI scans [13]. The changes would 
last for several months and the extent of soft tissue irritation increases 
with increasing operation time. The working space out of the lami-
nar was created by bipolar radiofrequency probes splitting and con-
tinuous rinsing with saline. If the beginner was not familiar with this 
procedure, the more detachment of the paraspinal muscles from the 
lamina would be performed, and the surgical time was prolonged. In 
this case, according to the position of the migrated nucleus pulposus 
on the preoperative Imaging examination, we made the lower layer 
of the fifth lumbar lamina the target edge point, and moved the con-
ventional incision position of dual-channel endoscopic surgery to the 
head side properly. The use of self-designed guidelines can quickly 
establish the surgical field, in addition to simplifying the operation 
process. Through the two-portal technique, we were able to check 
whether the migrated nucleus pulposus had been completely removed 
through two different angles of view by exchanging the view channel 
and work channel. The postoperative VAS scores for back and leg pain 
showed good clinical outcomes that completely disappeared 6 weeks 

Figure 5 Postoperative MRI and CT scan.
a,b,c. Postoperative examination revealed clean removal of the nucleus pulposus and the absence of paravertebral muscle damage was found after 
6 weeks.
d,e. Postoperative computed tomography scan shows bony limited laminectomy (black arrows).
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after surgery. No residual nucleus pulposus or paravertebral muscle 
damage was found by MRI scans examination. 

Conclusion
The use of self-designed guidelines can quickly establish the sur-
gical field, in addition to simplifying the operation process, re-
ducing soft tissue dissection and intraoperative fluoroscopy. 
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