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ABSTRACT

Purpose: The objective was to compare the traditional microdiscectomy with percutaneous endoscopic lumbar
discectomy for the treatment of disc herniations regarding pain, disability, and complications.

Methods: Randomized clinical trial with 47 patients with disc herniations treated with 2 different surgical

techniques: traditional microdiscectomy or percutaneous endoscopic lumbar discectomy. Forty-seven patients were
divided into 2 groups and monitored for 12 months. Irradiated and low back pain were evaluated with the visual analog
scale. Surgery complications were recorded.

Results: After surgery, the sciatica and disability improved significantly but without significant differences
between the groups. Improvements in back pain were significant until the third month. There were no statistical
differences between groups regarding recurrence, infection, and the need for reoperation.

Conclusions: Endoscopic discectomy results are similar to those of conventional microdiscectomy regarding pain and
disability improvement. Postoperative lumbar pain is less intense with endoscopic discectomy than conventional
microdiscectomy only during the first 3 months. Endoscopic discectomy is a safe and efficient alternative to microdiscectomy.

Clinical Trials: Trial protocol registration number: RBR-5symrd (http://www.ensaiosclinicos.gov.br).

Endoscopic Minimally Invasive Surgery
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INTRODUCTION

Microdiscectomy (MD) is considered the gold

standard surgical option for the treatment of

lumbar disc herniations. However, there is still

concern regarding the risks of damage to muscles,

such as the multifidus, and exaggerated resection of

the articular facet during laminectomy, causing

instability, formation of extensive epidural fibrosis,

and the continuation of radiated pain in addition to

the possibility of surgical site infection. Endoscopic

discectomy (ED) has been proposed as a less

invasive alternative.1–5

A few prospective randomized clinical trials

comparing traditional MD with ED1–5 found no

significant differences between groups regarding

pain and function after surgery.3,4 However, ED

resulted in shorter hospitalization times, less bleed-
ing, lower inflammatory serum markers,5 and

reductions in pain and complication rates.5

Due to the low number of published prospective

randomized clinical trials, we felt it was necessary to
conduct this kind of study. The main objective of

this study is to compare traditional MD with ED in

symptom relief in a 12-month follow-up. The

secondary objectives are to evaluate symptom
recurrence, complications, and the need for reoper-

ation. The hypothesis was that one technique (the

ED technique) would be superior to the other for
pain and disability outcomes after surgery.



METHODS

Study Design, Setting, and Ethics

A randomized clinical trial was conducted to
compare 2 surgical approaches to the treatment of
disc herniation of the lumbar spine that is refractory
to clinical treatment. The patients were recruited in
the spine diseases outpatient department of a public
university hospital and signed informed consent
forms. The study protocol was approved by the
local ethics committee, and the study protocol was
registered in a clinical trials registration database
(number omitted for blinding purposes). All includ-
ed patients signed the informed consent form.

This trial did not receive any type of funding.
Patients were operated within the public health care
system. The authors are all public servants (univer-
sity teachers and/or assistant surgeons working in
the public hospital), and they have no conflicts of
interest to disclose.

Participants

Adult patients (18–70 years old) with surgical
indication were included (magnetic resonance im-
aging [MRI] in concordance with clinical symptoms
and failure of at least 6 weeks of conservative
treatment).

The study was restricted to cases requiring a
simple endoscopic approach without the need of a
foraminotomy or bone work. Cases in which the
endoscopic approach was not possible or that would
require bone resection were excluded. Other exclu-
sion criteria were cauda equina syndrome, strength
deficit characterized by strength equal to or lower
than III/V, bone stenosis of the canal or of the
lateral recess associated with disc herniation,
foraminal stenosis, previous surgery on the lumbar
vertebral spine, the presence of 2 or more symp-
tomatic disc herniations, and any other disease or
medication that would be a contraindication for
surgery.

Interventions

This study compared percutaneous ED and MD
using the techniques described in detail below. All
procedures were performed at the same surgical
center between October 2013 and September 2015
with the patient under general anesthesia. The ED
were performed by only 2 doctors with experience in
more than 30 cases. The MD were performed by the

clinical staff of the spine group assisted by medical

residents.

Percutaneous ED: Surgical Technique

A multichannel endoscope consisting of a set of

forceps and specific instruments used for spine

surgery were used in all the endoscopic procedures

of this study. There are 2 possible endoscopic

approaches for direct radicular decompression: the

classic6 transforaminal (TF) approach and the

interlaminar (IL) approach. Elevated iliac crests,

the angulation of sacral inclination, and foraminal

anatomy in L5–S1 are all anatomical barriers to TF

access in this level when a bur is not used.

Furthermore, there is a very wide window between

the laminae of L5 and S1 and a dural sac with less

concentration of roots, enabling an IL approach.

The choice for IL or TF in this study depended on

the surgeon’s preference for each case.

The approach is performed with the patient in

decubitus ventral, with the hips semiflexed to

decrease lumbar lordosis. This promotes slight

lumbar flexion and increases the foraminal and IL

space.

Guided by radioscopy, the disc space is punc-

tured with a needle to provide spinal access through

the Kambin’s safe triangle. A discography is

performed, with 2 mL of methylene blue solution,

nonionic contrast, and physiological serum at a

ratio of 1:2:2. This discography enables visualiza-

tion of the disc degeneration, while the methylene

blue aids differentiation of the structures, as it dyes

the disc and the herniation but not the nerve root or

the dural sac.

A guide wire and then a dilator of 6.9 mm in

diameter is introduced into the disc space. Next, a

cannula with an external diameter of 8 mm is

introduced over the dilator, and then comes the

endoscope inside this cannula. The positioning is

extremely important because adequate decompres-

sion depends on correct positioning. An image

intensifier is used so that the instruments can be
placed near the disc herniation and in a safe

manner.

The endoscope allows visualization of the disc

herniation and spinal canal structures. Forceps and

other instruments are introduced through the

working canal for removal of the disc herniation
and radicular decompression (Figure 1). Direct

visualization of the free nerve root and the presence
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of pulsation of the epidural structures are signs of

adequate decompression.

For the IL approach, an image intensifier is used

to obtain AP images that show the IL window. A

dilator is introduced through a 7-mm incision next

to the spinous process and supraspinous ligament,

ipsilateral to the herniation. It is inserted until it is

supported dorsally by the ligamentum flavum and

laterally by the medial edge of the facet joint. The

cannula is introduced over this dilator and then the

endoscope. Under direct vision, the ligamentum

flavum is opened, enabling the entry of the

endoscope inside the vertebral canal. With the

entry of endoscope inside the canal, it is possible to

move apart the nerve structures, enabling the

removal of the herniation and radicular decom-

pression (Figure 2).

The patients are discharged depending on the

level of pain and independence to walk and use the

bathroom without assistance, which occurred 1 day

after the procedure in all cases.

MD

MD was performed in the conventional way, using

magnifying loupes or a surgical microscope. A

conservative laminotomy and removal of the

ligamentum flavum are performed in order to enter

the vertebral canal, remove disc herniation, and

decompress the nerve root.

The patients are discharged 1 or 2 days after the

procedure using the same criteria.

Outcomes

Initially, in this study, the patients were evaluated

preoperatively using MRI images to determine the

position of the herniation and the presence and

degree of migration and/or sequestration, according

to the classification of Lee et al7 for herniation

zones. The main outcomes evaluated were pain and

disability, as described below.

The patients were followed up for 12 months;

during this period, records were kept of recurrence

of disc herniation, postoperative complications

(fistulas and infections), and the need for a new

surgical intervention. Intraoperative complications

were also documented, such as accidental lesion of

the dura mater.

Pain was evaluated by the visual analog scale

(VAS) and was applied separately to the lumbar

region and lower limb to which the pain had

radiated. We considered it important to measure

lumbar pain once it can be important postopera-

tively according to surgical tissue damage.

The assessments of pain and disability were

performed by an evaluator who was independent

of the surgical team and who was not told which

surgical approach had been used. Pain and disability

were assessed using the VAS and the Oswestry

Disability Index (ODI), respectively, preoperatively

and at 1 week and 1, 3, 6, and 12 months after

Figure 1. Endoscopic view of a right-side L5–S1 foraminal herniation. A:

exiting nerve root; B: extruded disc fragment; C: flavum ligament on the dorsal

limit of the foramen; D: foraminal fat.

Figure 2. Endoscopic view of the opening of the flavum ligament. A: flavum

ligament; B: epidural fat beneath the flavum ligament.

Percutaneous Endoscopic Lumbar Discectomy Versus Microdiscectomy

International Journal of Spine Surgery, Vol. 14, No. 1 74



surgery. The assessments were conducted face-to-

face or by telephone.

Sample Size, Randomization, Allocation Ratio,
and Blinding

For the calculation of sample size, we used the

following premises. Primary outcome was reduction

in pain (VAS), assuming that a variation of more

than 2 points indicates a difference between groups.

We considered 2 points as the SD, and we assumed

a possible loss to follow-up of 10% of the sample.

Thus, for the study to have 80% power to detect a

minimum difference of 2 points on the VAS and

assuming a type I error of 5% (P , .05), 20 patients

would be needed in each group.

The patient randomization was done by drawing

a closed, sealed envelope during the scheduling of

the surgical procedure by the department secretary,

with patients being assigned to each group at a ratio

of 1:1. Due to the differences between procedures,

such as incision size, it was not possible to blind the

patients to which procedure was being carried out.

Statistical Analysis

For the comparison between groups and between

preoperative and postoperative phases, the Wilcox-

on and Mann-Whitney U tests were used. For the

long-term assessment, analysis of variance was used.

A probability of less than 5% (P , .05) was

assumed to be statistically significant.

RESULTS

Baseline Characteristics

Forty-seven patients were enrolled. They were

randomly divided into 2 groups: 23 (48.9%) in the

ED group and 24 (51.91%) in the MD group. There

was no statistical difference between groups regard-

ing baseline data for age or pain scores (Table 1;

P . .05 for all). The study involved 29 men and 18

women (14:9 men in the ED group and 16:8 women
in the MD group).

The operated levels among the patients submitted
to ED and MD are described in Table 2. In the ED

group, there were 15 TF and 8 IL approaches. The
level L5–S1 received all 8 IL approaches and other 4
TF.

Postoperative Outcomes

Pain was measured again 1 week after surgery
and then at 1, 3, 6, and 12 months. The results,
shown in Table 3, demonstrate a gradual and

significant reduction in pain for both groups when
compared with the preoperative assessment
(P , .05). The figures represent an improvement

of 61% over 7 days. The improvement in radiated
pain to the leg was maintained throughout the 12-
month follow-up. At 12 months, we found an
average improvement of 68%, without statistical

difference between the groups. Over time, the
clinical improvement seen immediately after surgery
was maintained, with no one approach being
significantly better than the other. At the seventh

day of follow-up, we found a reduction in average

Table 1. Baseline data for the 2 study groups.a

Variable MD Group ED Group

Number of patients 24 23
Age (y) 45.2 (10.6) 47.2 (10.6)
Sciatica: VAS score 8.7 (1.4) 8.4 (1.7)
Lumbar pain: VAS score 6.5 (2.6) 5.4 (2.6)
ODI 29.0 (8.8) 28.9 (10.0)

Abbreviations: MD, microdiscectomy; ED, endoscopy; VAS, visual analog scale;
ODI, Oswestry Disability Index.
aValues are shown as mean (SD).

Table 2. Vertebral levels treated per group.

Level MD Group ED Group

L1–L2 0 1
L2–L3 0 0
L3–L4 2 2
L4–L5 10 8
L5–S1 12 12
Total 24 23

Abbreviations: MD, microdiscectomy; ED, endoscopy.

Table 3. Lumbar pain and sciatica before and after the treatment.a

MD Mean ED Mean P Total Mean

Sciatica
Preoperative 8.7 (1.4) 8.4 (1.7) .421 8.5 (1.9)
Week 1 3.3 (2.3) 3.5 (3.4) .905 3.3 (2.8)
Month 1 2.8 (2.9) 3.3 (2.9) .318 2.9 (2.8)
Month 3 2.8 (3.1) 1.7 (1.8) .161 2.4 (2.7)
Month 6 2.3 (3.0) 2.5 (2.5) .648 2.4 (2.7)
Month 12 3.0 (3.6) 2.1 (1.9) .958 2.6 (2.8)
P ,.001c ,.001c ,.001c

Lumbar pain
Preoperative 6.5 (2.6) 5.4 (2.6) .081 6.0 (2.6)
Week 1 4.4 (2.1) 2.3 (2.8) .001b 3.4 (2.7)
Month 1 3.7 (2.2) 1.7 (2.2) .003b 2.7 (2.4)
Month 3 3.3 (2.4) 1.6 (2.0) .009b 2.5 (2.4)
Month 6 2.8 (2.6) 2.4 (3.0) .385 2.6 (2.8)
Month 12 2.4 (2.5) 2.5 (2.5) .835 2.4 (2.5)
P ,.001c ,.001c ,.001c

Abbreviations: MD, microdiscectomy; ED, endoscopy.
aValues are shown as mean (SD).
bStatistically significant between groups.
cStatistically significant between follow-up periods.
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lumbar VAS values (ie, at the site of surgery) for
both ED and MD, with a statistical difference
between the groups (P , .001), as shown in Table 3.
Lumbar pain was lower in ED than in MD until the
third postoperative month. From 6 months after
surgery, the difference between groups was no
longer significant.

Before surgery, patients had intense functional
disability, according to the ODI. This was signif-
icantly reduced 1 week after surgery (P , .05), but
without statistical differences between the groups
after that (Figure 3). Analysis of variance for
repeated measurements demonstrated a significant
improvement in disability between the preoperative
assessments and the assessment at 7 days after
surgery, but there was no difference between the
other assessments. However, the groups presented a
significant improvement in disability that remained
unchanged throughout the 12 months of follow-up.

Complications

During 1 MD procedure, 1 dural lesion was
identified that was repaired during the same surgical
procedure, without any further consequences. No
dural lesions were identified or treated in the ED
group.

There was 1 postoperative infection in the MD
group. No infections were observed in the ED
group.

There were 3 recurrences: 1 in the ED group and
2 in the MD group. Symptoms persisted following
surgery in 2 patients in the ED group, and a new
MRI was performed that revealed the presence of a

disc fragment showing an incomplete decompres-
sion maintaining root compression. These 2 patients
underwent an MD, with improvement of symptoms.
Both patients with incomplete endoscopic decom-
pression were submitted to a TF procedure at level
L5–S1. Thus, 6 complementary surgical procedures
were performed during the follow-up of these
patients: 3 in the ED group (2 incomplete and 1
recurrence) and 3 in the MD group (2 recurrences
and 1 infection).

DISCUSSION

This randomized clinical study showed that the
ED technique is safe and effective and offers similar
results to those found in the literature1,3,7–10 and
also is as good as MD in terms of improvements in
disability and pain. However, less low back pain was
confirmed in the ED group at 7 days, 1 month, and
3 months following surgery when compared to the
MD group.

Percutaneous and endoscopic minimally invasive
surgeries have been rapidly evolving,11,12 with the
aim to provide lower complications rates while
delivering comparable clinical outcomes and lower
readmission rates,13 reduced overall costs,13–15

safety and efficacy even in risky populations,16,17

and with the possibility to perform surgery under
local anesthesia.18,19 Reduced postoperative lumbar
pain is attributed to the minimal lesion in healthy
tissues, less bleeding, and the absence of muscle
retraction in the ED. Besides requiring a larger
incision, MD also involves retraction of the
paravertebral muscles, bone resection of part of
the lamina and the medial edge of the facet joint,
and partial removal of the ligamentum flavum.

The reduction in postoperative pain plays an
important role in reduced hospital stays and early
patient rehabilitation. The manipulation of nerve
structures is also reduced in ED.1 There may be a
3.2 times higher chance of continuation of the
symptoms in the presence of extensive epidural
fibrosis,20 which is related to the continuation of
sciatic pain and unsatisfactory surgical outcomes
and should therefore be prevented.20–22

In our study, we had 2 patients with incomplete
decompression by the endoscopic approach, both of
whom underwent a TF approach in L5–S1. As
mentioned, this segment presents anatomical barri-
ers that often make a suitable TF approach but
difficult without a bur.23 We attribute this fact to
the choice of the TF approach in these 2 patients.

Figure 3. Function as measured by the Oswestry Disability Index (ODI) before

and after surgery for herniated disc treatment in patients submitted to

microdiscectomy (MD) or endoscopic discectomy (ED). Values are shown as

the mean scores in each follow-up point. P . .05 for comparisons between the

study groups.
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An IL approach would probably have resulted in
satisfactory outcomes that would have led to the ED
group having only a single revision surgery, while
the MD group had 3. We emphasize the importance
of surgical planning and of the correct indication of
each approach for the success of the technique.

This study identified 3 recurrences during the 12-
month follow-up: 1 in the ED group and 2 in the
MD group. The patients who presented recurrent
herniations had a period of time free from
symptoms and then began to have sciatica again,
and the recurrence of disc herniation was confirmed
by a new MRI. Because of the small size of the
groups, we could not make any assertions about the
lower incidence of recurrence in the endoscopic
approach.

Accidental lesions of the dura mater, though
infrequent in MD, can lead to neurological deteri-
oration, cerebrospinal fluid leakage, and even
meningitis if not properly managed.24,25 In the
ED, dura mater lesions are very rare, and due to
the absence of cavities created by the surgical
procedure itself, they can have a favorable evolu-
tion. Due to the constant positive pressure of the
saline administered during the procedure, it was not
possible to detect leakage of spinal fluid or the
emergence of a nerve root due to a possible defect
created in the dura mater, making an analysis of
accidental lesions incidence difficult.

Postoperative infections in spinal surgery are
severe adverse events potentially extending to the
central nervous system; osteomyelitis and long-term
antibiotic treatment are all associated with this
complication.26–28 ED offers several advantages: it
is a less aggressive surgical procedure, it does not
form ‘‘dead space,’’ and it is performed with
constant irrigation (lavage). As a result, the rates
of infection are much lower.29–33 In addition, it is
possible to add antibiotics to the physiological
saline used.

Limitations

One of the limitations is the reduced sample size.
In a larger study, differences between groups might
be clearer. Another limitation is that ED surgeries
were performed by 2 experienced surgeons, while
MD were performed by experienced surgeons, with
the assistance of residents, and this may have
influenced the results. A study that does not involve
the participation of residents and a smaller number
of surgeons would provide greater scientific rigor.

CONCLUSIONS

The clinical results of ED are similar to those of
MD in regard to improvement in radiated pain and
disability but offer an advantage in relation to
postoperative lumbar pain up to the third month.
ED is a safe and effective technique, representing an
alternative to the gold standard of MD.
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