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Abstract

Context: According to WHO statistics, low back pain (LBP) is one of the main causes of disability and problems related to the quality
of life in developing and developed countries. Lumbar disc herniation (LDS) is the most common cause of LBP. The goal of this study
was to examine the safely and effectiveness of DiscoGel® in the treatment of lumbar disc herniation or sciatica caused by it.
Methods: To assess the clinical effectiveness and safety of the interventions, first the relevant keywords were specified (i.e. Disco-
Gel®, DiscoGel® chemonucleolysis, minimally invasive percutaneous technique, RGE, radiopaque gelified ethanol, discal lumbosci-
atica, chronic discogenic low back pain, lumbar, and cervical intervertebral disk herniations); then, related databases were searched
up to 02/02/2017 based on the specified search strategy (Cochrane Library, Ovid MEDLINE, Embase, PubMed, Clinicaltrials.gov) and
clinical trials as well as cohorts were examined. In addition to extracting intended outcomes (reduction in pain and side effects), a
qualitative analysis of the data was performed to examine the safety and effectiveness indices.
Results: The systematic review reached 9 relevant articles, which were on the 2b level on the Oxford CEBM levels of evidence. The
results of the study, which involved 772 patients, indicated the safety of the intervention and its effectiveness in reduction of pain
and side effects; the intervention led to good clinical outcomes (in some cases, even at very early stages after treatment) due to its
low invasiveness. It can be argued that DiscoGel® is safe and effective as a new minimally invasive procedure to treat sciatica caused
by the herniated lumbar disc and can be used as a substitute for invasive surgery in unsuccessful medical treatments.
Conclusions: It seems that the percutaneous treatment of vertebral disc leads to better and longerlasting clinical outcomes (pain
relief and mobility) compared to noninvasive methods. In addition, noninvasive techniques are significantly more effective and
have fewer side effects compared to various surgical options. As a result, these techniques can be suggested as initial treatments or
as alternatives to surgery for the treatment of cervical spine and lumbar hernia. However, due to limited sample size and the type
of studies, it is necessary to conduct randomized clinical trials to confirm these results.
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1. Context

Pain due to spinal pathology has a worldwide lifetime
prevalence of 54% - 80% and an annual prevalence of 15% -
45% (1). Generally, lumbar disc herniation (LDH) is consid-
ered the main cause of low back pain (LBP) (2). According
to the WHO statistics, LBP is the most common cause of dis-
ability and problems related to the quality of life in devel-
oped and developing countries (3).

Lifetime prevalence of low back pain (LBP) and sciatica
is reportedly 70% - 90% of the general population (4, 5), and
disc-related pain is reported to cause sciatica or back pain
(6). Recurrent sciatica following LDH has significant per-
sonal and social costs (7, 8).

There are different treatments for LDH, including med-
ication, physical therapy, injection, and alternative inter-
ventions. However, there is not enough evidence on the
extent which each of these methods has a permanent or
temporary effect (9). Surgical and non-surgical treatment
of herniated disc has dramatically increased over the past
40 years (10, 11). In 1934, Mixter and Barr were the first to
surgically treat LDH (12).

Some competitive techniques used for the treatment
of back pain and sciatica due to LDH include:

- Enzymatic discectomy with chymopapain

- Manual endoscopic discectomy

- Mechanical automatized percutaneous discectomy
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- Radiofrequency nucleoplasty
- Laser beam ablation
- Ozonotherapy
- Acupuncture
Percutaneous treatments for LHD can be classified into

4 main categories: mechanical, thermal, chemical de-
compression, and biomaterials implantation (13). These
imaging-guided, minimally invasive techniques include
percutaneous laser disk decompression, nucleoplasty, per-
cutaneous disc decompression, ozonotherapy, and Disco-
Gel® (14).

DiscoGel® is a chemonucleolytic agent introduced for
the first time in 2007 by Theron et al. containing ethyl alco-
hol, a cellulose derivative product, added to a radiopaque
element (tungsten), causing dehydration of the nucleus
pulposus and resulting in disk herniation retraction (15,
16). DiscoGel® is a class III intradiscal medical device and
is injected into the nucleus pulposus to reduce intradis-
cal pressure. The presence of cellulose, which is a gelling
agent, limits the risk of epidural leaks that may occur with
pure ethanol (16-18).

This procedure is used in the treatment of small to
medium disc herniation confirmed by Magnetic reso-
nance imaging (MRI) (19), back pain of discogenic origin
or sciatica (20), specific dermatomal pain distribution (21),
neurologic findings referring to a single nerve root in-
volvement (e.g. decreased tendon reflex, sensation, and
motor response) (22), no significant improvement after
conservative therapy (23), as well as reproduction of the pa-
tient’s usual pain in cases where provocative discography
is performed prior to any percutaneous intervertebral disc
ablative technique (19).

Absolute contraindications include: sequestered (free)
disk fragment (20), segmental instability (spondylolisthe-
sis) (24), stenosis of neural foramen or spinal canal (25),
asymptomatic inter-vertebral disc bulging (20), untreated
infection and/or discitis (23), and pregnancy (19).

Relative contraindications include: hemorrhagic
diathesis (should be corrected before the operation) (26),
anticoagulant therapy (must be interrupted before the
operation) (27), severe degenerative disc disease with
more than 2/3 of disk height reduction (28), and having a
history of intervertebral disc operation at the same level
(24).

Surgery is considered the treatment of choice for ex-
truded, migrated, and free fragment herniated disc (29),
with a short-term success rate of approximately 85% - 90%,
which decreases to around 80% in the long term (more
than 6 months) due to failed back syndrome (30). Long
term consequences, complications, and sometimes less fa-
vorable outcomes of disc surgery have led to the develop-
ment of minimally invasive therapies (14). The outcomes

of minimally invasive percutaneous techniques depend on
the characteristics of a hernia itself and on the chosen tech-
nique. These techniques are a valuable alternative to surgi-
cal intervention with lower cost, fewer complications, and
easy feasibility. In case of failed treatment, all these tech-
niques can be reproduced one more time without prevent-
ing surgery at a later date (31).

Through a systematic review, the present study exam-
ines the safety and effectiveness (pain relief and reduction
of side effects) of DiscoGel® in the treatment of patients
with herniated lumbar disk or sciatica.

2. Methods

2.1. Protocol

This study is a systematic review that includes all clini-
cal trials and cohort studies aimed at assessing the safety
and effectiveness of DiscoGel® compared to other treat-
ments for patients with LDH or LBP. The review is con-
ducted based on the predefined PRISMA protocol.

2.2. Search Method

The most relevant and most important medical
databases, including Cochrane Library, Ovid MEDLINE, Em-
base, PubMed, and clinicaltrials.gov were systematically
searched up to 02/02/2017. In addition to examining the
references of the identified articles, a manual search of
websites associated with this technology was performed
expert opinion was used when necessary. Free text and
MeSH terms were used in searching databases. Some of the
keywords were: discal lumbosciatica, herniated disc, lum-
bar disc herniation, cervical disk herniation, DiscoGel®,
radiopaque gelified ethanol, ethylcellulose, DiscoGel®
chemonucleolysis, minimally invasive percutaneous
technique, and percutaneous intradiscal techniques.

2.3. Eligibility Criteria

All RCT, CCT, and cohort studies were included, while
animal studies and studies on healthy patients were re-
moved from the list. Due to limited resources and time,
only English and Persian articles were used.

2.4. Study Selection

The titles and abstracts of the articles were examined
by the first reviewer based on certain criteria (i.e. design,
language, and human samples), and the second reviewer
reexamined the articles in case of any ambiguity. The full
text of the articles approved at this stage was reviewed and
a centre for reviews and dissemination (CRD) checklist was
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used to extract their data. Again the second reviewer’s com-
ments were used to resolve any ambiguity. Finally, the to-
tal number of patients evaluated during treatment was
obtained. Age grouping was used to remove overlapping
studies, and when necessary, the authors of articles were
consulted to ensure differences in the source of their data.

2.5. Quality Assessment

The quality of the studies was evaluated based on the
Cochrane checklist for clinical trials and cohort studies.
This checklist consists of 8 items that are rated on a 4-point
scale and quality is assessed based on the number of posi-
tive responses. Article quality was also reported based on
the Oxford CEBM (Centre for Evidence-based Medicine) lev-
els of evidence.

2.6. Outcome Measurement

Pain relief is examined as a measure of effectiveness
and reduction of side effects is examined as a measure of
safety.

2.7. Statistics Analysis

Due to the heterogeneity of the studies and the differ-
ent criteria used for measuring outcomes, it was impossi-
ble to use quantitative meta analysis and the results were
analyzed qualitatively.

3. Results

A total of 177 articles were obtained by searching the
databases. After reviewing the title of the articles and re-
moving the duplicates, the full text of 25 studies were ex-
amined. Finally, 9 articles were included in the study. The
obtained data are the results of clinical trials as well as a
cohort and observational studies. Studies were screened
based on the PRISMA flow diagram (Figure 1).

3.1. Characteristics of Eligible Studies

Articles included in this review have examined the
safety and effectiveness of DiscoGel® in relieving pain and
minimizing side effects. A total of 772 patients were in-
cluded in our analysis, all of whom had either back pain
or sciatica. Age groups were also identified. The character-
istics of each article are shown in Table 1.

3.2. Quality of Studies

In addition to assessing the quality of articles based
on the checklist, different types of bias (selection, per-
formance, attrition, and detection) were also examined.
Blinding and randomization were not considered in clin-
ical trials. In addition, cohort studies did not control for
confounding variables, thus increasing the likelihood of
bias. Of a total of 9 studies that were evaluated, 8 studies
had average quality and 1 study was of low quality. The arti-
cles were on level 2b in the Oxford CEBM Levels of evidence.

3.3. Effectiveness

3.3.1. Pain Reduction

Each of the 9 articles included in this study has used
different criteria to examine pain reduction. The results
show that DiscoGel® is often used to treat L5-S1, L4-L5, and
L3- L4 and has been effective. Moreover, in some cases, it has
shown good results in the treatment of cervical herniated
disk.

It must be noted that the DiscoGel® dose used to treat
lumbar disc herniation is about 0.4 - 1.6 mL and for cervical
disc herniation about 0.2 ml, with a post-treatment follow-
up period of 3 to 18 months. The results indicated no recur-
rence of pain in this period. Overall, percutaneous treat-
ment techniques for intervertebral disc herniation lead
to better and longer lasting clinical outcomes (pain relief
and mobility) compared to noninvasive techniques. In ad-
dition, there was a significant difference in the effective-
ness of these techniques compared to different surgical op-
tions.

3.4. Side Effects

A total of 8 out of 9 articles in this review provided re-
sults about this index, showing that percutaneous tech-
niques could be a good alternative for treatment of disc
herniation compared to surgical operations in patients
with lumbar pain and sciatica. All percutaneous tech-
niques have a low rate of complications and easy feasibil-
ity. These techniques do not require a long hospital stay
and in case of failed treatment, they can be reproduced
1 more time without preventing surgery at a later date.
It can be said that percutaneous chemonucleolysis using
ethanol gel is a safe outpatient procedure that may obvi-
ate the need for spinal surgery in many patients with disc
related sciatica refractory to conservative treatment.

4. Discussion

The present study was a systematic review that studies
the safety and effectiveness of DiscoGel® treatment for pa-
tients with LDH or sciatica. Pain relief was examined as a
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Figure 1. Flow Diagram of Article Screening Based on the PRISMA Standard

measure of effectiveness and reduction of side effects as a
measure of safety.

Analysis of the results shows that DiscoGel® is a safe
and effective technique. In reviewed studies, this treat-
ment has often been effective in the treatment of LDH.

Moreover, in some cases, it has shown good results in the
treatment of cervical herniation. It must be noted that the
post treatment follow-up period in these studies has been
from 3 to 18 months. The results indicated no recurrence of
pain during this period. However, more controlled studies
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Table 1. Characteristics of 9 Articles Included in a Systematic Review Based on a Set of Inclusion and Exclusion Criteria

Ref Authors Year Intervention Type of Study Results Number of
Patients

Age-Year Diseases

(32) Stagni et al. 2012 DiscoGel® Cohort Improvement in
Pain,
complications

32 patients 20 and 79 Lumbar disc
herniation

(17) Leglise et al. 2015 DiscoGel®
treatment

Retrospective
Cohort

Verbal numeric
scale (VNS) and
patient
satisfaction

28 patients 19 to 58 Discogenic
lumbosciatica

(33) Bellini et al. 2015 DiscoGel® (RGE) Retrospective
Cohort

Visual Analog
Scale Disability
Index, clinical
side effects

80 patients 18 - 75 lumbar disk
herniations
cervical disk
herniations

(15) Pardatscher et al. 2010 DiscoGel® (RGE) Prospective
Cohort

Reduction of the
pain on a visual
scale,
complications

34 patients 20 to 66 lumbar disc
herniation

(34) de Seze et al. 2013 DiscoGel® Prospective
Cohort

Patient’s pain
levels,
complications

79 patients mean age: 40 ±
12

sciatica caused by
a herniated disc

(35) Touraine et al. 2015 Percutaneous
chemonucleol-

ysis using
ethanol gel

(PCEG)

Cohort Radicular pain,
complications

42 patients 18 and 70 Disc herniation

(36) Volpentesta et al. 2014 DiscoGel® RCT Low back pain
improvement,
complications

144 patients 20 to 74 Lumbar disc
herniation and
radicular pain

(37) JTheron et al. 2010 RGE Prospective
Cohort

Efficacy adverse
events

57 patients Undisclosed Cervical
diskogenic
secondary to disk
herniations

(16) Theron et al. 2007 RGE Cohort Efficacy adverse
events

276 patients Undisclosed Lumbar disk
hernias

are needed to examine the longer term effects of this type
of treatment.

A lumbar herniated disc is the most common reason
for spine surgery (38-40). However, over the past few
decades, a number of minimally invasive techniques have
been used to treat this condition, which has had differ-
ent outcomes (15, 41, 42). Intradiscal injection of Disco-
Gel® (gelified ethanol) is so far the only method that can
be used in cases with segmental instability (15, 43). This
technique alleviates the nerve root compression caused by
herniation (44). DiscoGel®, a radiopaque gelified ethanol,
has the same chemical characteristics as absolute alcohol
but presents 2 additives: ethylcellulose, which makes the
alcohol solution more viscous turning it into a gel, which
is much easier to control, and tungsten, which makes the
product radiopaque and as a result the injection site and
the amount of gel injected can be monitored in real time
by radioscopy with no need for preliminary discography.
Tungsten also allows excellent gel visibility at CT examina-
tion (38).

Treatment with DiscoGel® indicate has proven to be

effective in preventing the development of pain, and the
lack of complications related to ethanol leakage outside
the disc in our study confirms that DiscoGel® is safe and
easy to use (32). This minimally invasive procedure is effec-
tive in the treatment of sciatica and can be used as an al-
ternative to invasive surgery in failed medical treatments
(17).

Due to its minimal invasiveness, this technique is safe
for both CDH and LDH patients, while minimizing com-
plications and providing good clinical outcomes (in some
cases, even at very early stages after treatment) (33, 34).
In addition, this technique can compete with surgery
and other noninvasive techniques such as acupuncture in
terms of the number of therapy sessions (13). Percutaneous
intradiscal techniques provide treatment for discogenic
lumbosciatica, a common disorder in patients between 30
and 40 years old, which is less invasive than surgery (45).

Percutaneous chemonucleolysis using ethanol gel
(PCEG) is feasible on an outpatient basis and its failure
does not interfere with subsequent spinal surgery (35). It
is low cost therapy, does not entail a long hospital stay, and
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does not exclude the possibility of surgery in case of failed
treatment. This technique may be considered in properly
selected patients with conservative therapy resistant pain
due to small and medium size hernias of the intervertebral
disc before recourse to open surgery. Further studies in
the larger double blind sample is needed to confirm our
data (36). The use of RGE shows promising results and
might be a feasible and safe alternative in the treatment
of cervical disc hernias (37).

The success rate of DiscoGel® chemonucleolysis in pa-
tients unresponsive to ozonotherapy has also been satis-
factory. This technique can be deemed an intermediate
procedure bridging conservative medical treatments and
surgery. However, it must be noted that the procedure is
more expensive than ozonotherapy (32).

The results showed that intraoperative complications
in DiscoGel® treatment are related to the technique it-
self as well as the instrumentation (e.g., trocar or catheter
breakage, nerve root injury) (27). Discitis is the most com-
mon complication of percutaneous disc compression tech-
niques, occurring in up to 0.24% per patient and 0.091%
per disc of patients followed by epidural abscess (46-48).
Less frequent complications of this technique include re-
flex sympathetic dystrophy, puncture of thecal sac with
accompanying headache, hemorrhage and neurologic in-
jury, allergic reactions to any of the agents used during the
procedure, as well as pneumothorax (22).

Ideal candidates do not belong in the most severe sur-
gical disc disease spectrum; therefore, a 4 - 6 weeks course
of noninvasive treatment should be the first step (20).
Preoperative imaging planning begins with plain films of
the spinal column (28), which provide information about
spinal bony elements and vertebral misalignment, thus ex-
cluding other potential causes of pain (49). In addition, a
MRI should be systematically performed before any action
is taken, and computed tomography may be performed for
a more thorough bone evaluation (28).

In terms of post-procedure care, hospitalization is not
necessary for the absence of complications. Non-steroid
anti-inflammatory drugs and muscle relaxants are op-
tional and practice differs at each center. A follow-up
phone call is performed the next morning following disc
decompression and the patient is clinically examined in 1
week (19, 50).

Post-procedure restrictions include rest during the
first few days after the procedure while avoiding a pro-
longed sitting position. Heavy lifting, twisting, bending
forward, and strenuous physical activity are not permit-
ted during the first post procedure period. One week af-
ter the procedure, the patient may perform routine tasks,
while in the second week walking and exercise may begin.
Weightlifting is allowed after 3 months (23).

The main purpose of percutaneous interventions for
treating a herniated disc is to alleviate intradiscal pressure
and reduce nerve root irritation (51). These interventions
are efficient (75% - 94% success rate) and safe (> 0.5% mean
complications rate) therapies for the treatment of symp-
tomatic intervertebral disc herniation. In addition, proper
patient selection enhances safety and effectiveness rates
(43).

In sum, percutaneous techniques can be good alterna-
tives for surgery for the treatment of disc herniation for pa-
tients with back pain and sciatica. All percutaneous tech-
niques have low complication rates and efficacy (38).

4.1. Limitations

- Lack of evidence and the impossibility of measuring
outcomes through primary studies;

- Dissimilarity of effectiveness criteria in the extant
studies and, as a result, the inability to analyze results
quantitatively;

- Absence of standard measures for assessing desirabil-
ity and quality of life as they relate to the interventions,
which make quantitative analysis of the results impossi-
ble;

- Unfeasibility of following up with patients over differ-
ent time periods, which necessitates the analysis of data
from studies with small samples over short periods of
time.

4.2. Conclusions

It seems that decompression techniques lead to better
and longer lasting clinical outcomes (pain reduction and
enhanced mobility) compared to noninvasive methods. In
addition, these methods are significantly more effective
than various surgical options and present the least num-
ber of side effects.

As a result, percutaneous intradiscal techniques can be
suggested as an initial treatment or an attractive substi-
tute for surgery for the treatment of a cervical and lum-
bar disc herniation. It must be noted that development of
standard clinical guidelines is crucial to the application of
these techniques.

It is also noteworthy that these techniques are effec-
tive for cases that are unresponsive to noninvasive treat-
ments. While some studies have found these techniques
to have similar results to ozonotherapy and chymopapain,
they highlight the lack of allergic complications in percu-
taneous techniques. On the other hand, most studies have
excluded pregnant patients and those with systemic infec-
tions, inflammation, and/or previous spine surgery. Thus,
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the result cannot be generalized to these groups. More-
over, these techniques cannot be used when there is evi-
dence of calcified herniation or free disc fragments. An-
other consideration is the need for CT or MRI that must be
taken into account in the economic evaluation of this in-
tervention.
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