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Abstract
Background: It is widely acceptable that surgeon stand on the same side of the disc protrusion to perform
PEID. Few study focus on PEID being performed when surgeon stand on the opposite side of the disc
protrusion. The aim is to investigate the feasibility and e�cacy of an different approach that surgeon
stood on the opposite side of the disc protrusion to perform PEID.

Methods: A total of 40 patients with radiculopathy due to L5-S1 disc herniation underwent PEID were
included in this study. All surgeries were performed by a senior surgeon who stood on the opposite side of
the disc protrusion. The pre- and postoperative VAS, JOA, ODI and modi�ed MacNab scores, as well as
postoperative complications were collected.

Results: All patients were followed up and the average follow-up period was 12.7 months. The VAS, JOA
and ODI score were signi�cantly improved after surgery. The excellent and good rate was 90% of the
patients according to MacNab criteria. Recurrence without reoperation was observed at 6 months in 2
patient. No patient had major complications at the last follow-up except three cases who complained of
transient lower limbs numbness.

Conclusion: In this study, we found axillary herniated discs could be removed easily when surgeon stood
on the opposite side of the disc protrusion. A working cannula was introduced into the epidural space at
an less steeper angle to the skin, which can effectively reduce the risk of dura sac injury.  

Background
Percutaneous endoscopic interlaminar discectomy(PEID) is a common surgical treatment for L5-
S1lumbar disc herniation(LDH)1-2. Although many studies have shown the e�cacy of PEID with excellent
clinical outcomes, nerve injury during surgery remains an important problem, espically the injury of cauda
equina injury. It is widely acceptable that surgeon stand on the same side of the disc protrusion to
perform PEID. In such a situation, cannula were inserted into spinal canal with an steep angle close to
vertical. Since right below working cannula was the dura sac, surgeon need to be very careful about
endoscopic insertion. There is a concern in PEID with the possibility of cauda equina injury or durotomy
because of excessive neural retraction and manipulation of neural tissue, especially the working channel
was unexpectedly inserted into the spinal canal for an inexperienced surgeon.Few study focus on PEID
being performed when surgeon stand on the opposite side of the disc protrusion. In order to reduce the
risk of nerve injure caused by working cannula, we made an effort to stand on the opposite side of disc
protrusion to perform PEID, making the working cannula be inserted not vertically but at a less steeper
angle into spinal canal, which can effectively avoid the unexpected and sudden injury of dura mater. In
this study, we aimed to describe a different surgical approach to perform PEID to reduce the risk of cauda
equina injury. We assessed the feasibility and e�cacy of the surgical approach.

Methods
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A database of cases with L5-S1 LDH undergoing PEID surgery was reviewed from January 2017 to March
2018. There were 40 patients included in the study. All patients underwent the same surgical procedure
on levels L5-S1. The patients provided informed consent for the publication of their clinical and
radiological data. This study was approved by medical ethical committee of our hospital.

Inclusion and exclusion criteria

Inclusion criteria included: Single-level symptomatic LDH (limited to L5-S1) with typical symptoms of low
back pain and leg pain; The herniated disc was classi�ed as axillary type; Physical examination showed
positive Lasegue's sign, motor weakness, or sensory changes; Conservative treatment was ineffective for
more than 4 weeks.

Exclusion criteria: Patients with multilevel disc herniation, severe spinal stenosis, cauda equina syndrome,
spondylolisthesis or any other signi�cant lumbar spinal instability were not considered eligible for the
study. Those who had central disc herniation were also excluded.

Surgical procedure

All surgeries were performed under general anesthesia by a senior surgeon. Intraoperative
neurophysiological monitoring were monitored throughout surgery to assess the function of the spinal
cord and provides early detection to prevent latrogenic neurological de�cits. Patients were placed on a
radiolucent table in the prone position. The diseased segment was located under �uoroscopic guidance,
and the needle insertion point was marked. The surgeon stood at the opposite side of disc protrusion and
a skin incision of 6 mm was made in the mid-portion of the lateral half of the lesion side of the
interlaminar window. The skin incision was approximately 1.0 cm lateral from the midline at the target
disc level. Then a dilator was inserted to reach the intervertebral space under �uoroscopic guidance. The
working cannula was introduced over the dilator and the irrigation system was connected. Ligmentum
�avum was split with blunt dissector and scissors and enlarged with working tube under endoscopic
visualization. After identi�cation of epidural fat and dura sac, the spinal endoscope was advanced into
the spinal canal. The working cannula and the horizontal plane form a angle of 15-30 degrees to avoid
dura sac compression. Discectomy was performed at the axilla of the traversing nerve root. We then
rotated the working cannula to further clean residual disc tissues at the shoulder region. In addition, the
bipolar radiofrequency electrode was used to regulate heamostasis and mange the rupture in the annulus
�brosus. After con�rmation of su�cient nerve root decompression and hemostasis, the endoscope and
working tube were removed. A skin was closed with 3-0 nylon. The 5mg dexamethasone and analgesic
drugs were given as symptomatic treatment after operation. Patients were discharged the next day and
encouraged to do back muscles exercises.They were scheduled to visit the clinic at 1, 3 and 12 months
after operation.

Clinical and radiological outcomes assessment
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Clinical outcomes, such as VAS, JOA, ODI scores pre-operatively, 1 month and one year after surgery were
collected. The improvement in symptoms was evaluated by calculating the difference between the VAS,
JOA and ODI at the �nal follow-up and at presentation. Macnab standard3 [poor, fair, good or excellent]
was used to evaluate patients’ satisfaction with the surgery. After the operation, we obtained an
immediate postoperative MRI for all patients and con�rmed evacuation of LDH on MRI. The conditions of
complication during perioperative period were recorded. Recurrence was classi�ed as disc herniation on
the same side and level as the primary operative site after successful initial removal of the protruding
disc and a pain-free interval after surgery.

Statistics

SPSS 19.0 statistical software was used for statistical analysis. The measurement data were expressed
by(`x±s), and the paired T test was used for the comparison before and after operation. The difference
was statistically signi�cant with P<0.05.

Results
General characteristics of the patients

A total of 40 patients were included in the study, including 17 males and 23 females, with an average age
of 44.6 years (range, 19-76). The mean duration of history was 8.9 months, the mean operative time was
56.5 minutes and the mean blood loss was negligible. All patients were identi�ed as axillary-type disc
herniations. All patients were followed up at least 1 year and followed-up with an average period of 12.7
months(range, 12 to 18 months).The demographic data of patients are shown in Table 1.

Surgical outcomes

All patients underwent PEID smoothly, and showed relief of their symptoms after the operation. Clinical
improvement was excellent. Preoperative average of VAS for low back was 6.05±1.36, 3.50±1.41
immediately after surgery, 2.30±1.14 at 3 months and 1.83±1.22 at the �nal follow-up examination. The
VAS for lower limbs also improved after surgery (6.78±1.46 pre-operatively, 3.20±1.34 immediately
postoperatively, 2.03±0.95 at 3 months and 1.23±1.53 at the �nal follow-up). The mean value for the ODI
improved from 69.28±13.87 at presentation to 20.40±9.86 at the �nal follow-up, JOA scale improved
from 11.65±2.73 to 22.08±2.95. All scales exhibited statistically signi�cant improvement (p<0.01). Based
on the modi�ed MacNab criteria, the �nal outcome was found to be excellent in 30 cases, good in 6
cases, fair in 2 case and poor in 2 cases. The excellent and good rate was 90%. Recurrence without
reoperation was observed at �nal follow up in 2 patient. Surgical outcomes are shown in Table 2.

Radiological Outcomes

MRI examinations was performed at the second day after operation. The preoperative and postoperative
radiologic �ndings revealed that the decompression of the herniated nucleus pulposus was complete
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except one patient showed symptomatic residual disc material,whose leg pain persisted postoperatively
but disappeared gradually after 3 months without a second operation.

Complications

We observed no major complications in this case series after surgery. No patient had cauda equina
syndrome, nerve root injury, cerebrospinal �uid leakage, infections, or major blood vessel at the last
follow-up.Three patients who complained of transient lower limbs numbness after surgery were observed
in our study. Their symptomes disappeared gradually after 3 months.

Discussion
LDH is one of the most common diseases seen in department of orthopaedics4. Most herniation sites are
located at L4/5 and L5/S15. Percutaneous endoscopic transforaminal discectomy (PETD) has been
widely used in L4-5 LDH over the past several years. Unlike L4-5, L5-S1 has its own anatomical
characteristics6-7, such as a high iliac crest and a large L5 transverse process, which limit the
transforaminal access to the L5-S1 disc space. PEID is a minimally invasive technique that can directly
reach the spinal canal via the interlaminar space, which avoids factors such as a high iliac crest and
transverse process variation and has obvious advantages in the treatment of L5-S1 LDH. PEID is one of
the most sophisticated operative procedures for the treatment of L5-S1 LDH. Ruetten8 et al. were the �rst
to perform intervertebral disc discectomy and decompression by creating an intervertebral foramen in the
vertebral canal between the upper and lower vertebral discs. Compared with open discectomy, PEID offers
the advantages of small incision size, short hospital stay, less blood loss, less destruction of surrounding
tissues, and faster functional recovery9.

For PETD, transforaminal access involves passing endoscopes and instruments through a cannula
placed safely in the Kambin’s safe zone to avoid nerve injury10. However, PEID beginners should �rst
realize there is no such “safe zone”. The procedure from the initial punctures to the �nal placement of
working cannel is the most di�cult and critical part of the surgery11. Also, it is the most likely part to
injure nerve. Sometimes, the working channel was unexpectedly inserted into the spinal canal through the
widened interlaminar space, which could caused dural tear or nerve root injury. There is a concern in PEID
with the possibility of cauda equina injury or durotomy because of excessive neural retraction and
manipulation of neural tissue, especially for an inexperienced surgeon.

In order to reduce the risk of nerve injure, many spine surgeons had tried a lot of ways and it worked really
well. Ruetten12 suggsted that ligamentum �avum was �rstly opened with endoscopic scissors and
forceps, then the opening was enlarged with working tube. After identi�cation of epidural fat and neural
tissue, the spinal endoscope was safely advanced into the spinal canal. Choi13 recommended that a
dilator was inserted under �uoroscopy to reach the intervertebral space and the use of dilators from small
to large in diameter to prevent nerve injury. Nicoletti14 advocated the incision of ligamentum �avum and
placement of working catheter should under the supervision of complete endoscopy, which can ensure
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safety at any step of endoscopic procedures. Coi et al15 suggested that the interlaminar approach was
safe for reaching the axillary space. For a axillary herniation, the nerve root was easily identi�ed using a
nerve dissector along the lateral recess under endoscopy. Because the nerve root travels horizontally at
the L5/S1 level, it is safe to manage the axillary lesion. The oblique distal opening of the sheath should
be toward the midline of the spinal canal to effectively expose the lesion and protect the nerve root and
dura mater. Su�cient attention should be paid to intraoperative protection of the dura mater. In order to
prevent cerebrospinal �uid leakage, care should be taken not to tear the dura during rotation. In this study,
we tried to stand on the opposite side of disc protrusion to perform PEID. We found axillary herniated
discs could be removed easily when surgeon stood on the opposite side of the disc protrusion. A working
cannula was introduced into the epidural space at an oblique angle to the horizontal plane, which can
directly access the axillary herniated disc and remove the disc fragment with minimal manipulation of the
neural structure. The skin entry point of paraspinal approach is medial and the angle to the skin is less
steeper compared with angle of the conventional approach, which can effectively reduce the risk of dura
sac injury. 

Excellent outcomes were observed after surgery. We found an improvement of VAS, ODI and JOA, which
were signi�cantly different from those in preoperation, suggesting that PEID would be bene�cial for L5-S1
disc herniations to relieve pain. The modi�ed MacNab criteria were calculated at the last follow-up.The
excellent and good portion in MacNab accounted for 90%, which could also explain the good results. In
our study, we report a recurrence rate of 5%, which is similar with the previous reports16 . No patient had
cauda equina syndrome, nerve root injury, cerebrospinal �uid leakage, infections, or major blood vessel at
the last follow-up. Leg pain persisted postoperatively in only one case. Three patients complained of
transient lower-extremity dysesthesia after surgery, which disappeared gradually after 3 month without
any intervention. Stretch injury of the nerve root during operation may be a main factor. Researchers17

compared the surgical outcomes of the interlaminar and the transforaminal approaches and found that
postoperative lower-extremity dysesthesia occurred mainly during the interlaminar approach. Suess18

found that dysesthesia generally occurred during the early postoperative period, and resection of the
lesion step-by-step under direct vision can reduce the risk of potential nerve root injury. We believe nerve
root traction caused by the rotation of the working cannula may result in lower-extremity dysesthesia
during the early postoperative period.

We are aware of several limitations to this study. First, the study was performed as an observational
study, no control group has been included for comparison. Second, the number of patients was small, a
larger number of cases was advisable.

Conclusions
Although, it is widely acceptable that surgeon stand on the same side of the disc protrusion to perform
PEID, we found axillary herniated discs could be removed easily when surgeon stood on the opposite side
of the disc protrusion. A working cannula was introduced into the epidural space at an less steeper angle
to to the skin, which can directly access the axillary herniated disc and remove the disc fragment with
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minimal manipulation of the neural structure. According to this study,we believe the incidence of dura sac
injury can be effectively reduced when surgeon stand on the opposite side of the disc protrusion to
perform PEID.

Abbreviations
Although, it is widely acceptable that surgeon stand on the same side of the disc protrusion to perform
PEID, we found axillary herniated discs could be removed easily when surgeon stood on the opposite side
of the disc protrusion. A working cannula was introduced into the epidural space at an less steeper angle
to to the skin, which can directly access the axillary herniated disc and remove the disc fragment with
minimal manipulation of the neural structure. According to this study,we believe the incidence of dura sac
injury can be effectively reduced when surgeon stand on the opposite side of the disc protrusion to
perform PEID.
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Tables
Table 1. Clinical and epidemiological data(x̄±s)

Characteristic Value

Number of cases 40

Gender(male:female) 17:23

BMI (kg/m) 22.35±2.47(17.7-30.4)

Age(year) 44.6±16.2(19-76)

Type of disc herniation axillary-type

Duration of history(mo) 8.9±7.2(1-24)

Follow-up(mo) 12.7±1.4(12-18)

Operative time(min) 56.5±12.7(32-89)

Length of stay(d) 3.3±0.8

Recurrence 2(5%)

MacNab criteria  

  Excellent 30(75%)

  Good 6(15%)

  Fair 2(5%)

  Poor 2(5%)

Table 2 Surgical outcome(x̄±s)
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  Preop

 

Postop

immediate

Postop

3-month

Postop

 1 -year

VAS for low back 6.05±1.36 3.50±1.41 2.30±1.14▲ 1.83±1.22■

VAS for lower limbs 6.78±1.46 3.20±1.34 2.03±0.95▲ 1.23±1.53■

JOA 11.65±2.73     22.08±2.95■

ODI 69.28±13.87     20.40±9.86■

Preop=preoperat;Postop=postoperative Comparison of preoperative and immediately after surgery
mean values(P<0.01). ▲Comparison of preoperative and 3 months after surgery mean
values(P<0.01).  ■Comparison of preoperative and last follow-up mean values(P<0.01).

 

Figures

Figure 1

The puncture point was approximately 1.0 cm lateral from the midline at L5-S1 disc level.
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Figure 2

The puncture needle was inserted to reach the intervertebral space under �uoroscopic guidance

Figure 3

A working cannula was introduced into the epidural space at an less steeper angle to the skin compared
with angle of the conventional approach.
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Figure 4

The working cannula was inserted to reach the intervertebral space under �uoroscopic guidance.
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Figure 5

The surgeon stand at the opposite side of disc protrusion to perform PEID. A working cannula was
introduced into the epidural space at an less steeper angle to to the skin, which can directly access the
axillary herniated disc and remove the disc fragment with minimal manipulation of the neural structure.
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Figure 6

We found axillary herniated discs could be removed easily when surgeon stood on the opposite side of
the disc protrusion.
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Figure 7

The herniated disc was classi�ed as axillary type on MRI

Figure 8

The preoperative and postoperative MRI �ndings revealed that the decompression of the herniated
nucleus pulposus was complete.


