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Objective: This retrospective study of 57 patients was performed to evaluate the therapeutic effectiveness of percutaneous 
endoscopic surgery by using interlaminar approach (ILA) in symptomatic lumbar disc herniation (LDH) at L5-S1.
Methods: Visual analogue pain score (VAS) and Oswestry disability index (ODI) were used to assess the clinical outcome. 
All assessment was done on 1 day before the operation, 3 days, 3 months and 12 months after the operation
Results: The mean preoperative back and leg VAS was decreased from 5.6±1.4, 8.5±1.7 to 1.8±1.2, 1.5±1.3 at 3 days, 
1.2±1.1, 1.8±1.7 at 3 months, and 1.4±1.7, 1.6±1.3 at 12 months after the operation. Mean preoperative ODI score was impro- 
ved from 46.8±22.4% to 17.7±11.6% at 3 days, 15.3±10.1% at 3 months, and 16.2±9.3% at 12 months after the operation.
There were 2 cases of surgical failure due to dural tearing and calcified disc. One patient presented with transient pares- 
thesia postoperatively. Two patients showed the recurrent disc herniation at the same level and same side, and underwent 
second open surgery.
Conclusion: The present study revealed that percutaneous endoscopic surgery by using ILA is an effective surgical modality 
for the selective cases of LDH at L5-S1.
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 INTRODUCTION

Percutaneous endoscopic lumbar discectomy (PELD) using 
postero-lateral approach has been used as a major surgical 
modality for lumbar disc herniation(LDH), and its clinical results 
have been reported as similar to those of the open microscopic 
discectomy1,4,9,11,12,18,19).

However, in L5-S1 level, there are anatomical characteristics 
to hinder the postero-lateral access. The top of pelvic wing, 
which is usually located above the level of L5-S1, blocks the 
lateral access to the disc space in L5-S1. The transverse process 
of L5 is the largest and originates from the lower part of ver- 
tebral body with bending to the down side. The sacral ala and 
a unique L5 transverse process makes L5-S1 intervertebral for- 
a men the narrowest in the lumbar spine.

Recently, a uniportal endoscopic technique through an inter- 
laminar window in L5-S1, which is the largest in the lumbar 

spine, has been developed3,14). In this approach, an accessing 
route is directly posterior passing interlaminar window to reach 
the ventral epidural space under endoscopic visual control. There 
already have been a few clinical works to note successful clini- 
cal results of percutaneous endoscopic surgery by using interla- 
minar approach (ILA) in the L5-S1 LDH3,14), however, the 
clinical use is still not popular.

In this study, the authors retrospectively compared the clinical 
results of LDH in L5-S1 treated with PELD by using ILA, to 
define clinical efficacy of this procedure in relation to the loca- 
tion and condition of herniated disc.

 MATERIALS AND METHODS

From November 2006 to December 2007, 57 patients of LDH 
in L5-S1 have been treated with PELD using ILA by a single 
surgeon (senior author). All patients presented an intractable 
radicular leg pain, which was not improved with active conser- 
vative treatments. All LDH was diagnosed by MRI and/or 
myelographic CT scanning. Before performing the operation, 
the authors excluded the following cases; accompanying with 
spinal stenosis, recurrent LDH, spinal instability, infection, 
spine fractures, pathology related to limbus fracture, and the 
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Fig. 1. Intraoperative photographs showing a direct posterior 
access in interlaminar approach.

Fig. 2. Lateral fluoroscopic image showing the placement of 
working channel over a dilator through interlaminar window 
of L5-S1.

Fig. 3. Intraoperative photograph showing an endoscopic view
of interlaminar approach. A: exposure of ligamentum flavum, 
B: through a hole in ligamentum flavum, epidural fat is exposed,
C: exposure of dura and nerve root, D: removal of indigocar-
mine-stained herniated disc.

case showing small interlaminar window. The cases showing the 
migrated disc up- or downwardly were not excluded.

1. Surgical procedure

All operation was performed under general anesthesia. Just 
before the induction of anesthesia, each patient underwent 
provocative discography at the target level with a mixture of 
5 mL of contrast media and 1 mL of indigocarmine (40 mg, 5
mL ampoule Carmine, Korean United Pharma, Seoul, Korea), 
which stains the degenerated nucleus pulposus to discriminate 
it from the neural elements. Under AP and lateral view of 
fluoroscopic image, the targeted L5-S1 level was determined. 
An entry point is at the inferior edge of the superior lamina 
of lesion side in AP view, and parallel to the disc space in 
lateral view. In shoulder type herniated disc, an entry point 
should be close to lateral border of interlaminar window. In 
axillary type one, an entry point is made in the mild-portion 
of lateral half of lesion side interlaminar window. After small 
skin and fascia incision, a dilator is introduced and docked 
under inferior edge of L5 lamina (Fig. 1). A working channel 
is introduced over a dilator, and the final position is checked 
on AP and lateral fluoroscopic images (Fig. 2).

The surgery is performed after introducing an endoscope 
(WOLF, Firma Wolf, Knittling, Germany). Soft tissues including 
paraspinal muscle are cleaned up until exposing the ligamentum 
flavum (Fig. 3A). A hole in ligamentum flavum is made by 
punches (Fig. 3B). A working cannula is introduced into the 
epidural space through this hole, and dura margin and nerve 
root are exposed (Fig. 3C). With gentle retraction of the root, 
epidural dissection was carried out. If there is a vessel hindered 
a procedure, it could be coagulated by bipolar coagulator. 
The protruded or sequestrated disc pieces are found out and 
removed with disc forceps (Fig. 3D). After removal of patho- 
logical disc pieces, the mobility of the root was checked. Wound 

closure was done after the scope removal.

2. Clinical assessment

The outcome assessment was done on 1 day before the ope- 
ration, 3 days, 3 months, and 12 months after the operation. 
The clinical outcome was evaluated by an independent third 
party, who was blinded to all relevant knowledge of the patients, 
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Table 1. Demographic data of in shoulder and axilla groups

characteristics Shoulder axilla

No. of patients
Mean age in yrs (range)
Gender (M/F)
Mean symptom duration before 
  operation (range)
Mean operation time (range)
Mean postoperative hospital 
  stay (range)

25
32.3 (23-44)
11:14
16.7 (4-28)

77.8 (60-120)
 1.4 (1-3)

32
35.2 (25-47)
12:20
18.2 (4-32)

72.6 (45-120)
 1.4 (1-3)

Table 2. Clinical improvement at the last follow-up in shoulder 
and axilla groups

Group
p-value (Student T-test)

Shoulder Axilla

VAS*†

ODI*
 4.1±1.3
25.4±9.8

 4.0±1.8
26.5±210.2

0.458
0.227

*The value represents the average score difference between 
pre- and post-operative 1 month evaluations by improvement in 
the clinical outcome. 

†VAS of leg pain.

Fig. 4. Sagittal T2WI MR Images showing a case of the percuta-
neous endoscopic discectomy by using interlaminar approach, 
which perfomed to a 31-year-old female with lumbar disc her-
niation at L5-S1 level. A: preoperative MR image showing an 
extruded and superior migrated disc herniation at the L5-S1 level.
B: the postoperative 1 day MR image showing the successful remo-
val of herniated disc.

by using visual analogue pain scale (VAS; 0-10) and Oswestry 
disability index (ODI) (0-100%).

According to where main offending lesion was located in 
the operative findings, the patients were classified into two 
groups; shoulder and axilla. The comparison of all clinical results 
between two groups was carried out. The statistical verifica- 
tion with respect to the outcome (VAS and ODI scores) between 
two groups was also performed.

All numeric data were expressed as mean and standard 
deviation (Mean±SD). SPSS for Windows (version 11.0.1; SPSS 
Inc.) was used for the statistical verification. The results were 
considered statistically significant at the p<0.05 level.

 RESULTS

Twenty three patients were men, and 34 were women. The 
age was ranged from 23 to 47 years, with a mean of 34.2 
years. Mean symptom duration before the operation was 17.4 
±3.7 weeks (4-32 weeks). Mean operating time was 74.6± 
3.2 minutes (45-120 minutes). No measurable blood loss 
occurred. Postoperative hospital days were 1.4±0.5(1-3 days).

The mean preoperative back and leg VAS was decreased 
from 5.6±1.4, 8.5±1.7 to 1.8±1.2, 1.5±1.3 at 3 days, 1.2± 
1.1, 1.8±1.7 at 3 months, and 1.4±1.7, 1.6±1.3 at 12 months 
after the operation. Mean preoperative ODI score was impro- 
ved from 46.8±22.4% to 17.7±11.6% at 3 days, 15.3±10.1% 
at 3 months, and 16.2±9.3% at 12 months after the operation. 

The clinical characteristics and outcome of shoulder and axilla 
group are listed in Table 1. There was no statistical difference 
between the extent of improvement in VAS or ODI score 
at 3 and 12 months after the operation between two groups 
(Table 2).

There were the cases of superior or inferior vertical migra- 
tion of herniated disc ranged from 1-8 mm (mean 2.7±3.4), 
and among them, no cases of incomplete removal of herniated 
disc requiring a revision surgery.

In 2 patients, open revision surgery was performed because 
of surgical failure caused by dura tear and calcified disc. One 
patient presented with transient paresthesia after operation. 
Two patients showed the recurrent disc herniation at the same 
level and same side (postoperatively 3 and 9 months, respec- 
tively), and underwent second open surgery.

 DISCUSSION

Symptomatic LDH is an event that could occur any time 
during the degenerative process of inter- vertebral disc. Most 
of symptomatic LDHs are successfully treated with conserva- 
tive methods, and only about 10% of those require the surgical 
treatment2,17). In surgical treatment of LDH, there have been 
several options. The conventional open surgery is performed 
by long skin incision, extensive soft tissue manipulation, and 
wide laminectomy, thus could result in the extensive scar 
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formation in or near the spinal cavity6,15). To reduce the scars 
related to wide exposure, a microscopic surgery has been 
introduced since early 1970s7,8,10,20). However, the postopera- 
tive epidural scarring is still a remaining problem. It could 
interfere with successful revision surgery, and scarring itself 
might cause painful back6,16). Recently, PELD has been develo- 
ped as a minimally invasive modality. Endoscopic procedure 
minimizes the tissue damage and epidural scarring, as well as 
cosmetic benefit or short recovery time.

Most of endoscopic access to LDH has been performed 
using postero-lateral route. Since Yeung et al19), firstly descri- 
bed, many clinicians had used this posterolateral transforami- 
nal approach as a standard technique with several modifica- 
tions. However, in L5-S1 level, this approach has a limitation 
to access to the pathology of disc. The highly located pelvic 
wing hinders the postero-lateral access. The transverse proce- 
sses of L5, which is the largest and originates from the lower 
part of vertebral body with bending to the down side, also 
make a problem to access laterally. Reulen et al13), performed 
a cadaveric study to observe the operative windows in transfo- 
raminal access in lumbar spine. In this study, they reported 
that the operative window was getting reduced as it became 
closer to the lower lumber. Especially in L5-S1, which was 
observed as the narrowest part, the lamina of L5 relatively 
long extended to the lateral side and the facet joint of L5-S1 
tended to overlap disc space. Ebraheim et al5), also noted that 
intervertebral foramen at L5-S1 was almost 50% narro- wer 
than other parts. All these anatomical characteristics have 
made it difficult to perform a posterolateral transforaminal 
approach.

Recently, a uniportal endoscopic technique through an 
interlaminar window in L5-S1 has been introduced3,14). The 
interlaminar window is getting the largest in L5-S1, thus, it 
could provide an enough room for the direct posterior access. 
Through the interlaminar window, endoscopic instruments 
can reach the ventral epidural space with direct vision. Choi 
et al3), reported the clinical results of percutaneous endoscopic 
discectomy through the interlaminar approach in 67 patients 
with more than 1.5 years of follow-up. In their results, VAS 
for leg pain and ODI showed statistically significant improve- 
ment at the last follow-up, compared with preoperative scores, 
and 90.8% patients showed favorable outcome. Ruetten at 
al14), described a prospective 2-year results of 331 patients 
treated with percutaneous endoscopic discectomy using the 
interlaminar approach in L5-S1 LDH. They also reported good 
clinical outcomes as 82% of patients were no longer having 
leg pain, and 13% had only occasional pain. In the present 
study, the mean preoperative back and leg VAS were signifi- 
cantly decreased after the operation immediately, and these 
improvements were maintained until last follow-up. Functio- 

nal status by measuring with ODI was also significantly impro- 
ved postoperatively.

Ruetten et al14), recommended that the case of craniocaudal 
sequestering to maximum half of the adjacent vertebral body 
should be excluded for complete decompression. However, 
the present series included the cases of up- or downward migra- 
tion maximally 8mm(over half of the adjacent vertebral body), 
and there was no case of incomplete removal of herniated disc. 
The accessibility to up or downwardly migrated disc would 
depend on the vertical diameter of interlaminar window. If 
the interlaminar window was enough large, it would be possible 
to treat highly migrated disc by endoscopic procedure using 
ILA.

In ILA, it would be not easy to approach to the shoulder 
area of the nerve root. Enough medial facetectomy to get a 
room is sometimes difficult in an endoscopic procedure. Although 
the updated instruments such as a drill or laser tools have been 
developed, the manipulation of bone is still challenging. Thus, 
the facet joint could hinder an access to this area, and might 
result in incomplete surgery. Although the present results sho- 
wed no significant statistical difference in clinical outcomes 
between shoulder and axilla group, there is a possibility of 
incomplete surgery especially in LDH accompanying with 
lateral recess stenosis by facet hypertrophy.

Endoscopic surgery using ILA requires active anesthesia. 
Direct manipulation of epidural nerve structure could evoke 
severe pain, and it could disturb carrying on a procedure. 
Choi et al3), performed the procedure under conscious sedation 
with midazolam intramuscularly and fentanyl intravenously. 
Ruetten et al14), did the procedure under general anesthesia. 
The present series also carried out under general anesthesia. 
During active anesthesia, the real time monitoring of patient 
response is difficult. Moreover, in ILA comparing to open 
procedure, it is not easy to secure a sufficient space for mani- 
pulation of dura or nerve root. Thus, there is a risk of dura 
or nerve root injury during a procedure. In the present study, 
there were one case of dura tear requiring open revision sur- 
gery, and 1 case of transient leg parestheia. Choi et al3), also 
reported two cases of dura tear and nine cases of transient leg 
dysethesia. Accordingly, the careful attention to prevent dura 
or nerve root damage should be needed during endoscopic sur- 
gery using ILA.

In ILA, resection of the intradiscal pieces of nuclues is often 
limited due to narrow operating window and small instru- 
ments. Therefore, the remaining intradiscal pieces could cause 
recurrent symptomatic LDH. In the present series, 3.5% of 
recurrence until the postoperative 12 months was determined. 
In terms of recurrence rate, further comparative study between 
the endoscopic surgery using ILA and open surgery will be 
needed.
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 CONCLUSION

The present study demonstrates that percutaneous endo- 
scopic surgery by using ILA is an effective surgical modality 
for the selective cases of LDH at L5-S1. Although there are 
several limitations such as a risk of dura or nerve root damage, 
it would be relatively safe and could expand its indications 
to some degree of migrated disc.
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