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Objective: To assess the early curative effect of epidural or intravenous administration of steroids during
a percutaneous endoscopic lumbar discectomy (PELD).
Methods: 28 consecutive patients who underwent PELD due to large lumbar disc herniation between
November 2014 and January 2016 were followed up for 6 months. These patients were divided into two
groups according to the treatment they received after PELD. 14 patients (Group A) were treated by PELD
and epidural steroids, while the other 14 patients (Group B) were treated by PELD and intravenous
steroids. We evaluated the effectiveness by the preoperative and postoperative visual analogue scale
(VAS) scores for back and leg pain, and the postoperative Oswestry disability index (ODI) at 3 weeks after
surgery via the clinical charts and telephone interview. Postoperative hospital stay and time return to
work were investigated as well.
Results: There is a significant decrease in VAS (back, leg), ODI, and time return to work (p < 0.05). For VAS
(back), Group A showed a significant decrease compared with Group B at 1 day and 1 week after surgery
(p ¼ 0.011, p ¼ 0.017). As for VAS (leg), Group A showed a significant decrease compared with Group B at
1 day, 1 week, 3 weeks, and 3 months follow-up examinations (p ¼ 0.002, p ¼ 0.006, p < 0.001,
p < 0.001). For ODI, Group A showed a notable decrease compared with Group B (p < 0.001). The
postoperative hospital stay in two groups was not statistically different (p ¼ 0.636). But the time return
to work in Group A was significantly shorter than that in Group B (p ¼ 0.023).
Conclusion: Patients who underwent PELD with epidural steroid administration for large lumbar disc
herniation showed favorable curative effect compared with those who underwent PELD with intrave-
nous steroid administration.
© 2017 Daping Hospital and the Research Institute of Surgery of the Third Military Medical University.
Production and hosting by Elsevier B.V. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Large lumbar disc herniation is defined as a herniation that
occludes more than half of the spinal canal and compresses neural
structures (Fig. 1).1 It usually leads to back pain, radicular pain, and
neurological deficits due to nerves compression and inflammatory
reactions. Lumbar posterior fusion can depress the spinal cord and
nerve root, but the traditional lumbar surgery causes too much
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tissue damage. With the rapid development of surgical techniques
on minimally invasive spine surgery, percutaneous endoscopic
procedures for lumbar disc herniation is getting more popular
among lumbar surgery. Percutaneous endoscopic lumbar dis-
cectomy (PELD) can also sufficiently release nerve root from
physical compression of herniated lumbar disc.

Epidural steroids are extensively used in open lumbar dis-
cectomy and conservative therapy for lumbar disc herniation
because of their anti-inflammatory effects. And epidural steroids
are also applied in PELD in recent years. As a simple way, intrave-
nous steroids are more generally administrated in clinical treat-
ment of lumbar disc herniation. There are no studies on the
comparative outcome treated by epidural or intravenous steroids in
patients undergoing PELD as far as we know.
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Fig. 1. Preoperative T2-weighted magnetic resonance imaging scans in the axial plane and sagittal plane show a large lumbar disc herniation.

Table 1
Characteristics of patients who underwent PELD administrated with epidural or
intravenous steroids.

Patients Group A Group B p value

Age (yr) 30.93 30.79 0.976
Male:Female ratio 10:4 11:3 0.999
Working strength 0.999
Light 3 (21%) 4 (29%)
Medium 11 (79%) 10 (71%)

Involved level 0.449
L3/4 1 (7%) 0
L4/5 6 (43%) 9 (64%)
L5/S1 7 (50%) 5 (36%)

Operative approach 0.704
TF-PELD 7 (50%) 9 (64%)
IL-PELD 7 (50%) 5 (36%)
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Materials and methods

Patients

This retrospective study involved in 28 consecutive patients
who underwent PELD due to large lumbar disc herniation, and the
results were statistically analyzed. These patients who received
treatments in Shenzhen Second People's Hospital between
November 2014 and January 2016 were divided into two groups
according to the administration of steroids after PELD. 14 patients
(Group A) were given epidural steroids after PELD, while the other
14 patients (Group B) were treated with intravenous steroids after
PELD by the same surgeon.

The inclusion criteria are as follows: 1) large lumbar disc her-
niation that occludes more than 50% of the spinal canal and com-
presses neural structures, 2) typical symptom of back pain and
radicular pain, 3) invalidation of conservative treatment for more
than 6 weeks.

The exclusion criteria are as follows: 1) lumbar instability, 2)
back pain without radicular pain, 3) lumbar disc herniation
accompanying with diabetes mellitus or hematonosis, 4) lumbar
spine tumor, infection or other pathologic conditions.

The patients were routinely followed up by telephone, WeChat,
and questionnaire at postoperative 1 week, 3 weeks, 3 months and
6 months. 28 patients were investigated in this study. The charac-
teristics of patients were reviewed in detail. Data such as patients'
age, sex, occupation, imaging data, visual analogue scale (VAS)
scores of back and leg pain, postoperative hospital stay, and time
return to work were listed in Table 1.

Surgical technique

PELD was performed under local anesthesia with G-arm. Pa-
tients with high iliac crest and L5/S1 disc herniation of axillary type
were treated by PELD via the interlaminar approach (IL-PELD).2e4

And the rest patients via the transforaminal approach (TF-PELD)
(Fig. 2).5e7 After sufficient decompression and epidural pulsating
(Fig. 3), a single dose of intravenous or epidural betamethasonewas
administered: 1 ml of betamethasone was administered via
epidural injection to each patient in Group A, while 1 ml of intra-
venous betamethasone was administered to each patient in Group
B. All patients were advised bed-bond for 3 weeks after surgery.

Statistical analysis

The statistical analysis was carried out by using SPSS version
19.0. Student's t-test was used to compare the differences between
the clinical results of age, VAS scores of back and leg pain, post-
operative hospital stay, time return to work, and ODI in the two
groups. Chi-square test was used to compare the differences be-
tween characteristics of sex, working strength, involved level, and
operative approach in two groups. A p value of less than 0.05 was
considered statistically significant difference.
Results

28 patients were followed up for 6 months. The average age of
patients (10 men and 4 women) was (30.93 ± 9.29) years ranging
from 18 to 54 in Group A. In Group B, the average age of patients (11
men and 3 women) was (30.79 ± 8.65) years, ranging from 17 to 49.
No statistically significant differences between Group A and Group
B were found regarding the age, sex, working strength, involved
level, and operative approach (Table 1). And the preoperative VAS
(back and leg) scores and ODI were not significantly different be-
tween the two groups (Table 2).

Mean VAS scores of back pain in Group A at postoperative 1 day,
1 week, 3 weeks, 3 months, 6 months were 1.57 ± 0.76, 1.36 ± 0.75,
1.36 ± 0.50, 1.00 ± 0.56, 0.71 ± 0.47, respectively. Mean VAS scores
of back pain in Group B at postoperative 1 day, 1 week, 3 weeks, 3
months, 6 months were 2.50 ± 1.02, 2.07 ± 0.73, 1.64 ± 0.63,
1.29 ± 0.61, 1.14 ± 0.66, respectively. There was a significantly sta-
tistical difference of VAS (back) scores at 1 day and 1 week between
Group A and Group B (p ¼ 0.011, p ¼ 0.017) (Fig. 4, Table 2).

Mean VAS scores of leg pain in Group A at postoperative 1 day, 1
week, 3 weeks, 3 months, and 6 months were 1.43 ± 0.65,
1.29 ± 0.61, 0.57 ± 0.76, 0.36 ± 0.50, 0.29 ± 0.47, respectively. Mean
scores of leg pain in Group B at postoperative 1 day, 1 week, 3



Fig. 2. The spinal needle reached the target point on the anteroposterior and lateral radiography.

Fig. 3. Nerve root was decompressed completely by exploration.

Table 2
Preoperative and postoperative VAS scores of back and leg, postoperative hospital
stay, time return to work, and ODI in Group A and Group B.

Patients Group A Group B p value

VAS (back)
Preop 4.57 ± 1.09 4.50 ± 1.51 0.887
Postop 1d 1.57 ± 0.76 2.50 ± 1.02 0.011
Postop 1w 1.36 ± 0.75 2.07 ± 0.73 0.017
Postop 3w 1.36 ± 0.50 1.64 ± 0.63 0.196
Postop 3m 1.00 ± 0.56 1.29 ± 0.61 0.207
Postop 6m 0.71 ± 0.47 1.14 ± 0.66 0.059

VAS (leg)
Preop 6.93 ± 1.49 5.71 ± 2.23 0.103
Postop 1d 1.43 ± 0.65 2.64 ± 1.15 0.002
Postop 1w 1.29 ± 0.61 2.29 ± 1.07 0.006
Postop 3w 0.57 ± 0.76 2.00 ± 1.11 <0.001
Postop 3m 0.36 ± 0.50 1.79 ± 1.05 <0.001
Postop 6m 0.29 ± 0.47 1.00 ± 1.24 0.054

Postoperative stay (d) 4.00 ± 2.25 4.36 ± 1.65 0.636
Time return to work (d) 31.21 ± 9.07 44.36 ± 18.18 0.023
ODI
Preop (%) 60.63 ± 4.81 62.38 ± 4.31 0.321
Postop 3w (%) 16.35 ± 2.24 19.68 ± 1.47 <0.001

Results are the mean ± standard deviation; Preop ¼ preoperative, postop
1d¼ postoperative 1 day, postop 1w¼ postoperative 1 week, postop 3m¼ postop 3
months.

Fig. 4. Mean values of VAS scores of back pain.
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weeks, 3 months, and 6 months were 2.64 ± 1.15, 2.29 ± 1.07,
2.00 ± 1.11, 1.79 ± 1.05, 1.00 ± 1.24, respectively. There was a sta-
tistically significant decrease in the mean VAS (leg) scores at 1 day,
1 week, 3 weeks, and even 3 months after surgery (p ¼ 0.002,
p ¼ 0.005, p < 0.001, p < 0.001, Fig. 5).

The mean postoperative hospital stay was (4.00 ± 2.25) day and
(4.36 ± 1.65) day in Group A and Group B respectively, and there
was no statistically significant difference in two groups (Fig. 6). But
Fig. 5. Mean values of VAS scores of leg pain.



Fig. 6. Mean values of postoperative hospital stay.
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there was a statistically significant decrease in the time return to
work in Group A compared with Group B (p ¼ 0.023). The mean
periods of time return to work were (31.21 ± 9.07) days and
(44.36 ± 18.18) days (Fig. 7).

The mean values of ODI in Group A were 60.63% ± 4.81% and
16.35% ± 2.24% before operation and 3 weeks after surgery,
respectively. The mean values of ODI in Group B were
62.38% ± 4.31% and 19.68% ± 1.47% before operation and 3 weeks
after surgery, respectively. And there was a statistically significant
difference between the two groups (p < 0.001, Fig. 8).

A 17-year-old patient with L5/S1 large disc herniation under-
went revision surgery. PELD was performed one year later since the
first operation. The main complications8,9 such as postoperative
infection, dural tear, and temporary nerve root injury were not
found in our patients in either group.
Fig. 7. Mean values of time return to work.

Fig. 8. Mean values of ODI.
Discussion

Steroids can relieve inflammatory reaction by suppressing
chemotaxis aggregation of inflammatory cells, adhesion of leuco-
cytes, and release of histamine and kinin. Steroids have been shown
to be capable of decreasing the activity of phospholipase A2,
blocking nociceptive C-fiber conduction, stabilizing cell mem-
branes and inhibiting prostaglandin synthesis as well.10 Large
lumbar disc herniation usually leads to back pain, leg pain, foot
drop, dysesthesia, and even cauda equine syndrome. On one hand,
neural structures which are chronically compressed by nucleus
pulposus physically get edema and denaturation. On the other
hand, inflammatory factors released by cracked annulus fibrous can
stimulate nerve root and local tissue. Therefore, steroids have sig-
nificant effects on treating lumbar disc herniation. During surgery,
nerve root irritation by radiofrequency ablation electrode may lead
to some complications, such as numbness and paraesthesia. And
there are some risk factors for recurrence after successful PELD.11,12

Epidural and intravenous steroid administration after PELD can
avoid some complications and recurrence to a certain degree,
especially for the patients with short duration of symptoms and
huge disc herniation.

This study demonstrated that patients who received epidural
steroids after PELD exhibited greater reduction in pain and shorter
time return to work compared with intravenous steroids after
PELD. Epidural and intravenous steroids after PELD were exten-
sively applied in clinical treatment, but no report has beenmade on
comparison between them. Only one study has investigated the
effects of epidural steroids after PELD before this study. Their ran-
domized controlled study concluded that epidural steroids after
PELD improved clinical effect and functional outcomes in the short-
term surgery.13 And a large number of samples and randomized
controlled studies made the conclusion more convincing.

In this study, epidural steroids after PELD relieved back and leg
pain, shortened the time return to work, and improved the func-
tion. The following points on administration of steroids shall be
taken into account.

First, patients with lumbar disc herniation (LDH) have many
options of the treatment according to different types and stages. As
a chronic degenerative disease, LDH can be treated with rest,
nonsteroidal anti-inflammatory drugs, transforaminal epidural
steroid, minimally invasive surgery, open traditional discectomy
and so on. The conception of step-up therapy is quite recommended
for the treatment of LDH. Liu et al14 reported a case that had a large
LDH resorbed spontaneously within 4 months by conservative
treatment. A 48-year-old man with low back and right leg pain for
20 days was treated with bed rest, steroidal anti-inflammatory
drugs for 2 months and oral administration of Chinese medicine
for 4 months. 4 months later, he was re-examined and had no
complaints, and the secondMRI showed complete disappearance of
the extruded fragment. Transforaminal epidural steroid is an
effective tool for managing sciatica.10 If conservative treatment is
invalid, PELDmay be a preferred option for LDH. Minimally invasive
surgery in conjunction with steroids may achieve better effect.
Besides, it is important to find an optimal timing for PELD and
administration of steroids. Wang et al15 concluded that steroids
play a notable role in the treatment of LDH at early stage.

Second, epidural injection becomesmore convenient after PELD.
When the 18-gauge spinal needle reached the final point, the depth
was recorded with a mark. The mark and gelatin sponge put on the
surface of dural sac can avoid dural tear which is one of the com-
plications or nerve root lesion. Gelatin sponge can also avoid ste-
roids leakage and infiltration of local tissue efficiently. 1 ml of
betamethasone was administered by epidural injection in this
study. In the study of Owlia MB et al16 epidural steroid injection
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with low dose (40 mg) methylprednisolone was as effective as high
dose (80 mg).

Third, steroids are divided into 3 categories according to their
half-life period: long acting, intermediate acting, and fast acting
steroids. The half-life of long acting steroids such as betamethasone
and dexamethasone is about 36e54 h; the half-life of intermediate
acting steroids such as triamcinolone, prednisolone, and methyl-
prednisolone is about 12e36 h; and the half-life of fast acting
steroids such as cortisone and hydrocortisone is about 8e12 h.
Betamethasone as a long acting steroid was used in this study.
McCormick et al17 reported that triamcinolone showed more
obvious pain relief than betamethasone. It needs further study on
the comparison between intermediate and long acting steroids in
the treatment of lumbar disc herniation.

Unreasonable administration of steroids may cause some
adverse reactions. Ahn et al18 reported that 0.12% of 9821 patients
had spondylodiscitis followed by transforaminal percutaneous
endoscopic lumbar discectomy. And Lowell et al19 reported that
three patients undergoing open discectomy got infected after
administration of perioperative steroids. Infections are rarely seen
owing to the measures of continuous irrigation, prophylactic anti-
biotics, minimal tissue damage20 and short surgery time. Other
adverse effect such as osteoporosis is rare. The dose of steroids
needs to be assessed by individual factors such as body mass index.

References

1. Akhaddar A, Belfquih H, Salami M, et al. Surgical management of giant lumbar
disc herniation: analysis of 154 patients over a decade. Neurochirurgie.
2014;60:244e248. http://dx.doi.org/10.1016/j.neuchi.2014.02.012.

2. Choi KC, Kim JS, Ryu KS, et al. Percutaneous endoscopic lumbar discectomy for
L5-S1 disc herniation: transforaminal versus interlaminar approach. Pain
Physician. 2013;16:547e556.

3. Choi G, Prada N, Modi HN, et al. Percutaneous endoscopic lumbar herniectomy
for high-grade down-migrated L4-L5 disc through an L5-S1 interlaminar
approach: a technical note. Minim Invasive Neurosurg. 2010;53:147e152.
http://dx.doi.org/10.1055/s-0030-1254145.

4. Lubbers T, Abuamona R, Elsharkawy AE. Percutaneous endoscopic treatment of
foraminal and extraforaminal disc herniation at the L5-S1 level. Acta Neurochir
(Wien). 2012;154:1789e1795. http://dx.doi.org/10.1007/s00701-012-1432-z.

5. Du J, Tang X, Jing X, et al. Outcomes of percutaneous endoscopic lumbar dis-
cectomy via a translaminar approach, especially for soft, highly down-migrated
lumbar disc herniation. Int Orthop. 2016;40:1247e1252. http://dx.doi.org/
10.1007/s00264-016-3177-4.

6. Hirano Y, Mizuno J, Takeda M, et al. Percutaneous endoscopic lumbar dis-
cectomy e early clinical experience. Neurol Med Chir (Tokyo). 2012;52:
625e630.

7. Li ZZ, Hou SX, Shang WL, et al. Percutaneous lumbar foraminoplasty and
percutaneous endoscopic lumbar decompression for lateral recess stenosis
through transforaminal approach: technique notes and 2 years follow-up.
Clin Neurol Neurosurg. 2016;143:90e94. http://dx.doi.org/10.1016/j.clineuro.
2016.02.008.

8. Ahn Y, Lee HY, Lee SH, et al. Dural tears in percutaneous endoscopic lumbar
discectomy. Eur Spine J. 2011;20:58e64. http://dx.doi.org/10.1007/s00586-
010-1493-8.

9. Li X, Hu Z, Cui J, et al. Percutaneous endoscopic lumbar discectomy for recur-
rent lumbar disc herniation. Int J Surg. 2016;27:8e16. http://dx.doi.org/
10.1016/j.ijsu.2016.01.034.

10. Lee JW, Kim SH, Lee IS, et al. Therapeutic effect and outcome predictors of
sciatica treated using transforaminal epidural steroid injection. AJR Am J
Roentgenol. 2006;187:1427e1431.

11. Lee DY, Shim CS, Ahn Y, et al. Comparison of percutaneous endoscopic lumbar
discectomy and open lumbar microdiscectomy for recurrent disc herniation.
J Korean Neurosurg Soc. 2009;46:515e521.

12. Kim JM, Lee SH, Ahn Y, et al. Recurrence after successful percutaneous endo-
scopic lumbar discectomy. Minim Invasive Neurosurg. 2007;50:82e85.

13. Shin SH, Hwang BW, Keum HJ, et al. Epidural steroids after a percutaneous
endoscopic lumbar discectomy. Spine (Phila Pa 1976). 2015;40:E859eE865.
http://dx.doi.org/10.1097/BRS.0000000000000990.

14. Liu JT, Li XF, Yu PF, et al. Spontaneous resorption of a large lumbar disc her-
niation within 4 months. Pain Physician. 2014;17:E803eE806.

15. Wang H, Huang B, Zheng W, et al. Comparison of early and late percutaneous
endoscopic lumbar discectomy for lumbar disc herniation. Acta Neurochir
(Wien). 2013;155:1931e1936. http://dx.doi.org/10.1007/s00701-013-1828-4.

16. Owlia MB, Salimzadeh A, Alishiri G, et al. Comparison of two doses of corti-
costeroid in epidural steroid injection for lumbar radicular pain. Singap Med J.
2007;48:241e245.

17. McCormick Z, Kennedy DJ, Garvan C, et al. Comparison of pain score reduction
using triamcinolone vs. betamethasone in transforaminal epidural steroid in-
jections for lumbosacral radicular pain. Am J Phys Med Rehabil. 2015;94:
1058e1064. http://dx.doi.org/10.1097/PHM.0000000000000296.

18. Ahn Y, Lee SH. Postoperative spondylodiscitis following transforaminal
percutaneous endoscopic lumbar discectomy: clinical characteristics and pre-
ventive strategies. Br J Neurosurg. 2012;26:482e486. http://dx.doi.org/10.3109/
02688697.2011.650739.

19. Lowell TD, Errico TJ, Eskenazi MS. Use of epidural steroids after discectomy
may predispose to infection. Spine (Phila Pa 1976). 2000;25:516e519.

20. Pan L, Zhang P, Yin Q. Comparison of tissue damages caused by endoscopic
lumbar discectomy and traditional lumbar discectomy: a randomised
controlled trial. Int J Surg. 2014;12:534e537. http://dx.doi.org/10.1016/
j.ijsu.2014.02.015.

http://dx.doi.org/10.1016/j.neuchi.2014.02.012
http://refhub.elsevier.com/S1008-1275(16)30253-X/sref2
http://refhub.elsevier.com/S1008-1275(16)30253-X/sref2
http://refhub.elsevier.com/S1008-1275(16)30253-X/sref2
http://refhub.elsevier.com/S1008-1275(16)30253-X/sref2
http://dx.doi.org/10.1055/s-0030-1254145
http://dx.doi.org/10.1007/s00701-012-1432-z
http://dx.doi.org/10.1007/s00264-016-3177-4
http://dx.doi.org/10.1007/s00264-016-3177-4
http://refhub.elsevier.com/S1008-1275(16)30253-X/sref6
http://refhub.elsevier.com/S1008-1275(16)30253-X/sref6
http://refhub.elsevier.com/S1008-1275(16)30253-X/sref6
http://refhub.elsevier.com/S1008-1275(16)30253-X/sref6
http://refhub.elsevier.com/S1008-1275(16)30253-X/sref6
http://dx.doi.org/10.1016/j.clineuro.2016.02.008
http://dx.doi.org/10.1016/j.clineuro.2016.02.008
http://dx.doi.org/10.1007/s00586-010-1493-8
http://dx.doi.org/10.1007/s00586-010-1493-8
http://dx.doi.org/10.1016/j.ijsu.2016.01.034
http://dx.doi.org/10.1016/j.ijsu.2016.01.034
http://refhub.elsevier.com/S1008-1275(16)30253-X/sref10
http://refhub.elsevier.com/S1008-1275(16)30253-X/sref10
http://refhub.elsevier.com/S1008-1275(16)30253-X/sref10
http://refhub.elsevier.com/S1008-1275(16)30253-X/sref10
http://refhub.elsevier.com/S1008-1275(16)30253-X/sref11
http://refhub.elsevier.com/S1008-1275(16)30253-X/sref11
http://refhub.elsevier.com/S1008-1275(16)30253-X/sref11
http://refhub.elsevier.com/S1008-1275(16)30253-X/sref11
http://refhub.elsevier.com/S1008-1275(16)30253-X/sref12
http://refhub.elsevier.com/S1008-1275(16)30253-X/sref12
http://refhub.elsevier.com/S1008-1275(16)30253-X/sref12
http://dx.doi.org/10.1097/BRS.0000000000000990
http://refhub.elsevier.com/S1008-1275(16)30253-X/sref14
http://refhub.elsevier.com/S1008-1275(16)30253-X/sref14
http://refhub.elsevier.com/S1008-1275(16)30253-X/sref14
http://dx.doi.org/10.1007/s00701-013-1828-4
http://refhub.elsevier.com/S1008-1275(16)30253-X/sref16
http://refhub.elsevier.com/S1008-1275(16)30253-X/sref16
http://refhub.elsevier.com/S1008-1275(16)30253-X/sref16
http://refhub.elsevier.com/S1008-1275(16)30253-X/sref16
http://dx.doi.org/10.1097/PHM.0000000000000296
http://dx.doi.org/10.3109/02688697.2011.650739
http://dx.doi.org/10.3109/02688697.2011.650739
http://refhub.elsevier.com/S1008-1275(16)30253-X/sref19
http://refhub.elsevier.com/S1008-1275(16)30253-X/sref19
http://refhub.elsevier.com/S1008-1275(16)30253-X/sref19
http://dx.doi.org/10.1016/j.ijsu.2014.02.015
http://dx.doi.org/10.1016/j.ijsu.2014.02.015

	A retrospective study of epidural and intravenous steroids after percutaneous endoscopic lumbar discectomy for large lumbar ...
	Introduction
	Materials and methods
	Patients
	Surgical technique
	Statistical analysis

	Results
	Discussion
	References


