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Background. Percutaneous image-guided intradiscal injection of gelified ethanol was introduced to treat herniated 
disc disease lately. The aim of the study was to assess clinical efficacy and durability over a 36 months’ period.
Patients and methods. Eighty-three patients (47 males, 36 females, mean age 48.9 years (18–79 years) were treat-
ed between May 2014 and December 2015 for 16 cervical and 67 lumbar chronical contained disc herniations. For 
pain assessment evaluation, the visual analog scale (VAS) was used. Physical activity, the use of analgesics, patients’ 
satisfaction with the treatment results and patient’s willingness to repeat the treatment were also evaluated. 
Results. Fifty-nine patients responded to questionnaire. 89.8% had significant reduction in VAS after 1 month (p < 
0.001); 76.9% of patients with cervical symptoms and 93.5% of patients with lumbar symptoms. In cervical group it 
remained stable, while in lumbar group VAS decreased even more during 36 months (p = 0.012). Single patient had 
spinal surgery. Moderate and severe physical disability prior to treatment (96.6%) was reduced to less than 30% after 
12 months. The majority of active patients returned to their regular job (71.1%); 78% needed less analgesics. Only 5.1% 
patients were not satisfied with the treatment and 10.2% would not repeat the treatment if needed.
Conclusions. Percutaneous image-guided intradiscal injection of gelified ethanol is safe, effective and durable 
therapy for chronic contained cervical and lumbar herniations. Due to minimal invasiveness and long-lasting benefits, 
this kind of treatment should be proposed to designated group of patients as first-line therapy.
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Introduction

Number of adults burdened by acute and chronic 
back pain is rising in prevalence in the industri-
alized Western societies lately.1 Disability with 
physical and cognitive consequences of the back 
pain usually leads to long-lasting treatment span, 
along with the cost of lost productivity, resulting 
in a substantial societal cost. Deterioration of the 
intervertebral disk quality with decrease in disc 
hydration and height reduction with eventual disk 
bulging, which further affects spatial relationship 
of the surrounding anatomic structures, primarily 
muscles and ligaments. Consequently, it may, later 
in life, lead to severe health issues related to spi-

nal stenosis. The corresponding pain is caused by 
injury of the nociceptive nerve receptors that get 
injured and exposed to inflammatory substances in 
the course of disc degeneration. Hence, the main 
purpose of the treatment is to lower the intra-dis-
cal pressure.2 Discogenic brachialgia and sciatica 
can be, from the pathophysiological point of view, 
characterized as a combination of mechanical 
nerve disruption, inflammation and up regulated 
immune response.3 

Treatment armamentarium for the interver-
tebral discogenic pain ranges from conservative 
treatment, minimally invasive interventional treat-
ments up to the total surgical disc excisions and 
arthrodesis. Surgical treatment is still considered 
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to be the main treatment choice after failure of 
conservative therapy. It however results in signifi-
cant range or readmissions (up to 14.7%) within 
30 days.4 Also, spinal surgery shows no long-term 
difference when compared with the conservative 
treatment.5 Suboptimal surgical outcomes resulted 
in development of a wide range of minimally in-
vasive image-guided techniques, all of which are 
based on percutaneous introduction of trocar into 
the fibrous ring through which chemical, thermal 
or ablative devices are introduced. All these tech-
niques target reduction of intra-discal pressure. 
Chemonucleolysis was introduced in 1963 by 
Smith6 and was the treatment of choice for more 
than 2 decades, primarily based on intradiscal in-
jection of chymopapain, achieving high level of 
treatment success rate, ranging between 80–90% in 
cervical and lumbar hernias.7-11 This substance was 
removed from the market due to safety concerns, 
mainly anaphylaxis issues.12 Ethanol substituted 
chymopapaine as the chemical basis of the inter-
ventional chemonucleolysis procedures lately.13-15 
On the contrary to the chymopapaine, pure alco-
hol did not cause allergic reactions. There were 
however significant drawbacks linked to the etha-
nol utilization with uncontrolled leaks of highly 
liquid non-radio opaque chemical.12 DiscoGel® 

substance, an ethanol based derivate with ethyl 

cellulose (Gelscom®, France), used in our study, 
replaced pure alcohol by adding ethyl cellulose to 
increase viscosity and Tungsten powder making 
DiscoGel® diffusion visible on fluoroscopy. This re-
sults in slower and controlled substance diffusion, 
without loosing hydrophilic properties of alcohol. 
Migration of the water from the periphery towards 
the center of the disc leads to disc decompresion 
and reduction of intradiscal pressure.

Patients and methods
Patient selection

Eighty-three consecutive patients, treated by a sin-
gle interventional neuroradiologist in University 
Medical Centre Ljubljana and General Hospital 
Murska Sobota between May 2014 and Dec 2015 
were included in the study.

There were 47 male and 36 female patients, age 
18–79, mean age 48.9 years treated for persistent 
pain, present for more than 6 months and not re-
sponding to conservative management. Sixteen pa-
tients were treated for refractory neck pain and/or 
brachialgia, while refractory lower back pain and/
or sciatica was a primary complaint of 67 patients. 

Magnetic resonance imaging (MRI) performed 
before the procedure confirmed a contained disc 
rupture and disc degeneration in all included pa-
tients (Figure 1). Contained disc rupture was de-
fined as herniated disc bulging into the spinal ca-
nal that is still contained by posterior longittudinal 
ligament; without discal extrusion or sequestra-
tion.16 Additionally, physical examination by the 
operator was performed prior to the therapy.

The study protocol was approved by National 
Ethical Committee (KME 44/06/16); all patients 
signed informed consent and Helsinki Declaration 
was followed. Data gathering was performed by 
questioners, sent to patients 1, 6, 12, 24 and 36 
months after the treatment. The data collection was 
concluded on September 30th 2018.

Treatment planning and delivery

The treatment was performed on fixed angio-
graphic systems, with low frame rate fluoroscopic 
imaging guidance and under the strict aseptic con-
ditions. All procedures were performed in local 
anesthesia. Patients with lower back involvement 
were treated in comfortable lateral decubitus posi-
tion on their symptomatic side; patients with cervi-
cal symptoms were positioned supine. The access 
was lateral oblique to the disc, 22 Gauge needle 

FIGURE 1. MR of lumbosacral spine showing herniation on level 
L5–S1.
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was used for tract infiltration with 1% Lidocaine® 
(skin, tract and facet joints). Than 18 Gauge nee-
dle was inserted into median and posterior part of 
the disc and antibiotic prophylaxis with 40 mg of 
Gentamycin was applied. DiscoGel® was injected 
slowly and fractionally (0.1 ml during 30 s period) 
(Figure 2). The expected dosage of DiscoGel® for 
lumbar spine was 0.6–0.8 ml and up to 0.3 ml for 
cervical spine. Control of early leakage outside the 
disc was achieved by fluoroscopic monitoring. The 
needle was left in place for 2 minutes after the ap-
plication to prevent late leakage. Patients were hos-
pitalized up to 24 hours.

Patients’ assessment and follow up

Pain intensity was recorded by Visual Analogue 
Scale (VAS), 0 representing no pain and 10 repre-
senting the worst pain imaginable. Pain reduction, 
expressed as the mean VAS value of all patients was 
measured prior to the treatment and monitored 
over 36 months with 5 assessment points: after 1 
month, 6 months, 12, 24, and 36 months, respec-
tively. Physical activity of patients was evaluated 

over 12 months’ period. It was distributed in 4 dif-
ferent categories: serious limitations (chair-bound 
or bed-bound), moderate limitations (seated work 
with very little option to move around), mild limi-
tations (light work) and no limitations (strenuous 
work). The use of analgesics was assessed, as was 
return to fully productive life. Patients’ satisfaction 
with treatment and willingness to repeat the treat-
ment were also recorded. CT and/or MRI follow-
up scans were performed only in cases of failure 
and in certain patients on their or referring physi-
cians’ request (Figure 3).

Statistical analysis

Analysis was performed on the data collected be-
fore the treatment and in five designated periods 
for VAS and up to 12 months for mean physical 
activity. Descriptive statistics such as mean and 
range were calculated and displayed. 

Statistical significance of VAS reduction 1, 6 and 
36 months after the treatment were evaluated by 
pooled variance t-test. P values < 0.05 were consid-
ered as significant.

Results

Out of 83 patients, included in the study (47 male 
and 36 female patients, age 18–79, mean age 48.9 

FIGURE 2. Fluoroscopic image during DiscoGel® application 
on level L5–S1.

FIGURE 3. MR control 27 months after application of DiscoGel® 
showing marked reduction of herniation on level L5–S1.
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Pain reduction was noted in 53 patients (89.8%), 
while it persisted in 6 patients. In cervical group 
the pain was reduced in 10/13 patients (76.9%) 
while in lower back group the pain was reduced in 
43/46 pts (93.5%). The reduction was significant in 
all patients already after 1 month (p < 0,001). VAS 
reduction remained stable in cervical group for the 
whole observational period, while additional VAS 
reduction was observed in patients with lower 
back pathology (p = 0,012) (Figure 4). 

The only patient operated from the group was 
a patient with cervical involvement, operated two 
years after percutaneous treatment. 

Mean reduction of VAS is represented in Table 3. 
The mean VAS was reduced in cervical involve-
ment for 4.7 points after 6 months, remaining con-
stant until 36 months. In patients with lower back 
involvement the mean VAS decreased for 5.7 points 
in 6 months and for 6.7 in 36 months. Similar results 
were recorded in radicular pain group where mean 
VAS decreased for 5.4 points in 12 months and 5.9 
points in 36 months. Less remarkable results were 
recorded in cervical radicular pain, where mean 
VAS lowered for 0.7 points after a year and remain-
ing fairly constant during 36 months. 

Evaluation of physical activity, presented in 
Table 4 showed that 96.6% of patients were serious-
ly to moderately disabled prior to treatment and 
this reduced post-procedurally to approximately 
42 % in 6 months’ time, further reducing to less 
than 30 % one year after the procedure.  

TABLE 1. The No. of levels treated in patients with herniated discs

Single level Two levels Three levels Four levels

46 pts (55.5%) 
(C -10 pts/ L-36 pts)

27 pts (32.5%)  
(C- 3 pts/ L-24 pts)

9 pts (10.8%)
(C- 3 pts/ L-6 pts)

1 pt (1.2%)
(L- 1 pt)

C = cervical spine; L = lumbar spine; pt = patient; ptc = patients

TABLE 2. The distribution of most commonly affected spine segments

Lumbar spine L4–L5 (45 pts; 67.2%) L5–S1 (30 pts, 44.8%)

Cervical spine C5–C6 (11 pts, 69%) C3–C4/ C6–C7 (5 pts, 31%)

C = cervical spine; L = lumbar spine; ptc = patients

FIGURE 4. Reduction of VAS score during observational period- the difference is 
statistically significant already 1 month after treatment (p < 0,001).

m = month(s),

TABLE 3. Mean VAS reduction (radicular pain in parenthesis)

CERVICAL SPINE LUMBAR SPINE

Prior to therapy 8.6 (8,0) 8,5 (8,0)

After 1 month 4.1 ( no data) 4,5 (3,7)

After 6 months 3,8 (6,3) 3,7 (3,3)

After 1 year 3,9 (7,3) 2.8 (2,6)

After 2 years 3,7 (6,8) 2.6 (2,4)

After 3 years 3,9 (7,3) 2,4 (2,1)

VAS = visual analog scale

TABLE 4. Mean physical activity

Serious limitations Moderate limitations Mild limitations No limitations

Prior to therapy 38/59 (64.4%) 19/59 (32.2%) 2/59 (3.4%) 0

6 months after 3/59 (5.1%) 22/59 (37.3%) 26/59(44.1%) 8/59 (13.5%)

After 1 year 2/59 (3.4%) 15/59 (25.4%) 32/59(54.2%) 10/59 (16.9%)

years), majority was treated on a single level and 
less than 1/3 of patients were treated on two lev-
els. Only 12% of patients were treated on three or 
four levels (Table 1). Some patients were treated on 
a single or on a multiple sessions, due to patients’ 
disposition. The distribution of most common af-
fected segments of the spine is presented in Table 2.

All-together 59 patients (71.1%) responded to 
questioners, 21 patients with lumbar pathology 
and 3 with cervical pathology were not accessible 
to follow up.
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Apart from retired patients (14 pts, 23.7%), the 
majority of patients returned to their regular job 
(32 pts, 71.1% of working population), while 6 pa-
tients (13.3%) were retired and 7 patients (15.6%) 
required easier job assignments.

In the post-treatment period more than 3/4 of 
patients reduced the amount of analgesics as pre-
sented in Table 5, while only about 5% needed 
higher doses. The same percentage of patients 
treated was also not satisfied with the treatment, as 
shown in Table 6.

More than 3/4 of the patient population ex-
pressed willingness to repeat the treatment if and 
when deemed needed and about 10% were unwill-
ing to repeat the treatment again (Table 7). The 
willingness for treatment repetition was lower in 
patients with cervical pathology (Table 8).

The only postprocedural complication reported 
was postpunctional syndrome with intracranial 
hygroma in one patient. It was resolved by surgical 
drainage. There was no collection locally at the site 
of the punction and patient had history of trauma, 
so the connection with the procedure is difficult to 
be established. 

Discussion

In the most Western societies low back and neck 
pain are the leading cause of disability, increasing 
more than 17% in 10 years’ time.17 Lumbar and cer-
vical disc herniations with radiculitis are consid-
ered as one of the most prevalent conditions of back 
pain. Many minimally invasive therapeutic options 
were proposed as alternative to surgical manage-
ment, that is not ideal. Our data confirmed effi-
cacy of percutaneous treatment with Radiopaque 
Gelified Ethanol in management of herniated 
discs, resulting in almost 90% of patients treated 
benefited from such minimally invasive treatment 
with minimal number of complications. The results 
proved durable, since benefit extended into a third 
year after our minimally invasive therapy.

The distribution of discs affected in our patients 
was similar to other reports; L5/S1 and L4/L5 being 
the most commonly affected in lower back, while 
C6/C6 being the most affected in cervical spine.18,19

Our results are comparable to results reported 
by Theron initially19 (82–91.4% success rate) and 
confirmed by numerous reports lately.20-24 We re-
corded better data in lumbar region (pain was re-
duced in 93.5% of patients), since in cervical area 
the pain was reduced in 76.9% of patients. No rel-
evant pain relief in 10.2% of our patients is also 

TABLE 5. The use of analgesics after the treatment

Lesser usage Equal usage More usage

46/59 (78%) 10/59 (16.9%) 3/59 (5.1%)

TABLE 6. Satisfaction with the treatment

Extremely satisfied Very satisfied Moderately satisfied Not satisfied

35/59 (59.3%) 16/59 (27.1%) 5/59 (8.5%) 3/59 (5.1%)

TABLE 7. Willingness to repeat the treatment in all patients

Very willing Potentially willing Not willing

45/59 (76.3%) 8/59 (13.5%) 6/59 (10.2%)

TABLE 8. Willingness to repeat the treatment- cervical

Very willing Potentially willing Not willing

9/13 (69.2%) 1/13 (7.7%) 3/13 (23.1%)

similar to reports from majority of studies except 
report by Leglise25, reporting treatment failure rate 
of 64%, requiring secondary treatment in a cohort 
of 25 patients. High failure rate reported by Leglise 
was not confirmed by other authors and neither by 
our data. However, this report proves that percuta-
neous treatment with DiscoGel® does not interfere 
with secondary procedures in cases of failure seen 
also in a single operated patient from our series. 

Physical disability is extremely important for 
patients’ quality of life. Our data showed that se-
rious and moderate physical impairment prior to 
treatment (almost 97% of patients) was converted 
into mild impairment in more than half of patients 
after 12 months and even in additional 16.9% of 
patients presenting no physical limitations at all af-
ter the treatment. It is noteworthy mentioning that 
none of the patients from our cohort was able to 
perform physical activity without limitations and 
only a few were able to perform moderate activ-
ity prior to treatment. This was converted to more 
than 70% of patients performing activity with-
out or with only moderate limitations already 12 
months after therapy. The practical application of 
these data resulted in majority of patients (more 
than 70% of working population) returning to their 
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previous work. In addition, the use of analgesics 
was reduced in almost 80% of patients, lowering 
the costs and reducing potential complications of 
such therapy. Active life has also an important eco-
nomic impact on society, reducing disability and 
raising productivity, since majority of our patients 
were active population (mean age 48.9 years). 

Based on good results and minimal invasiveness 
of the treatment, our data showed that vast major-
ity of our patients would be willing to repeat the 
treatment. Since the results are poorer in patients 
with cervical pathology, especially radicular, less 
patients from this group were willing to repeat the 
treatment. 

Complications were minimal, one patient had 
postpunctional syndrome not necessarily attrib-
uted to the procedure itself since there was previ-
ous history of trauma. No infections or bleedings 
were reported, only one patient required surgical 
therapy after the procedure. 

Most of the studies published so far focused on 
immediate or short-term follow-up, reporting re-
sults up to 1 year.18,20,21,23,24,26 Longer follow-up was 
reported in Croatian multicentric study27, however 
the patients’ cohort was smaller than in our study 
and there were only four patients followed long-
er than 24 months. Since discal degeneration is a 
chronic, progressive disease that permanently dis-
ables patients and negatively influences their qual-
ity of life, long-term results of the treatment are 
extremely important. In terms of durability, pain 
reduction was extended into second and third year 
after the treatment, in patients with lumbar symp-
toms the pain was further reduced after 36 months. 
Beneficial long-term effects in both groups showed 
VAS reduction in patients with lower back pathol-
ogy around 70% after 3 years and in patients with 
cervical symptoms the reduction was about 50%. 
Least marked results were detected in patients 
with cervical radicular involvement, since overall 
VAS reduction was about 10%. There were only 
three patients in this cohort so it is hard to draw 
firm conclusions. Further studies will have to con-
firm these biases.

The vast majority of patients treated experienced 
significant improvement in the post-treatment pe-
riod; excellent results were achieved in lumbar 
region, while in cervical region, especially in pa-
tients with radicular involvement, pain reduction 
was less marked. Intra-procedural patient compli-
ance was very high due to minimally invasive per-
cutaneous approach, non-traumatic lesion access, 
very good procedural cosmetic and virtually no 
infection or blood loss. The hospitalization time 

was minimized to 24h post-procedural monitor-
ing, short recovery time and return to full produc-
tive life proved patient-friendly. Also, our results 
showed long-term durability of the procedure in 
all patients, especially in those with lower-back 
symptoms, improving even after 12 months. 

The major drawback of our study is that the 
number of patients included, especially in cervical 
group is relatively low. Larger cohort might show 
different results. More than 1/4 of patients did 
not respond to questioner, so we were able to fol-
low up only 59 patients for the designated period. 
Observational character of the study could also not 
exclude additional external parameters (such as 
different techniques for pain reduction including 
physical activity, exercises, additional or alterna-
tive analgetics, acupuncture etc.) possibly influenc-
ing results, especially long-term VAS reduction. A 
large double-blinded randomized study would be 
helpful in confirming our data.

Conclusions

Minimally invasive percutaneous treatment with 
DiscoGel® in our patient cohort showed very good 
clinical outcome. The procedure can be considered 
as a relatively economic, providing a good option 
for patients with small and medium sized cervical 
and lumbar herniations that could avoid primary 
open surgical approach.
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