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The aim of the investigation was to assess the capabilities of spinal cord stimulation, and compare it with conventional nonsurgical 
treatment in failed back syndrome.

Materials and Methods. The study involved the patients with at least one anatomically successful lumber disc hernia excision, post-
traumatic spinal deformity in their past history, the patients keeping suffering from neuropathic pain.

Group 1 patients (n=45) in addition to traditional therapy underwent spinal cord stimulation. Group 2 control patients (n=35) were given 
medicines, therapeutic blocks, physiotherapy, and psychotherapy.

Results. Epidural spinal cord stimulation in chronic pain syndrome treatment enables to improve significantly the patients, condition: it 
lowers pain level, increases the functionality and improves the quality of life.

Conclusion. Being minimally invasive and highly safe, neuromodulation enables to achieve good treatment results in failed back syndrome.
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The first spinal cord stimulation surgery in failed back 
syndrome was performed 47 years ago by Shealy to a 
patient with an end-stage cancer [1]. Stimulation means 
an electrode placed in the epidural space, the electrode 
being connected with an implanted neurostimulator 
initiating an electric field above the spinal structures. 
Multiple-contact electrodes to initiate an electric field are 
placed above the posterior columns of the spinal cord, 
and a programmable device makes it possible for a 
patient to control the parameter of a procedure using a 
remote control [2].

Since 1967 there has been performed over 200 
thousand implantations of neurostimulators, now each 
year over 25 thousand stimulators are implanted due to 
a variety of indications [3]. In the last decade there has 
been the technology breakthrough in neuromodulation 
application.

Every year axial pain syndrome is responsible for 
spinal surgeries in more than a million of patients. 
Unfortunately, 40% surgeries fail, and patients are 
still suffering from postoperative chronic pain [4]. 
Some of these patients are diagnosed “failed back 
surgery syndrome” characterized by scelalgia, gluteal 
or low back pain [5]. Spinal pathology correction can 
be a success, while a long-term analgetic effect is 
difficult to achieve that can be adequately explained 
by academician Kryzhanovskiy theory of pathological 
pain system [6]. Patients suffering from chronic pain 
after multiple spinal surgeries have distress, sleep 

disorders, impaired functional capabilities, and other 
accompanying disorders frequently resulting in job loss, 
decreased social activity and social skills. Traditionally, 
the conservative treatment is applied in failed back 
surgery syndrome: drug therapy including therapeutic 
blocks and epidural steroid injections, physiotherapeutic 
procedures. However, most patients are irresponsive to 
these therapies, and due to this fact, neurostimulation is 
indicated in failed back syndrome [5, 7].

The aim of the investigation was to assess the 
capabilities of spinal cord stimulation, and compare it 
with conventional nonsurgical treatment in failed back 
syndrome.

Materials and Methods. The study involved the 
patients with at least one anatomically successful 
lumbar disc hernia excision, lumbar stenosis correction, 
spondylolisthesis, post-traumatic spinal deformity in their 
past history, they keeping suffering from neuropathic pain 
more felt in legs rather than in the back, in dermatome 
L4, L5, S1 area, with no negative dynamics of neurologic 
impairment. The inclusion criterion was the presence of 
the pain syndrome, its intensity being at least 50 mm 
according to Visual analogue scale, where 0 means no 
pain, and 100 mm implies the most intense pain [8].

The exclusion criteria were non-corrected compression 
of nervous structures, nociceptive pain, psychiatric or 
behavior disorders, untapped resources of medicinal 
treatment.

The study involved 80 patients aged 16–76 years 
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(mean age 44 years), the period of suffering being 
2–30 years (mean age 7.5 years). The patients were 
randomized into two groups comparable in sex, age 
and clinical presentation intensity. Group 1 patients 
(n=45) in addition to traditional therapy underwent spinal 
cord stimulation. Group 2 control patients (n=35) were 
given medicines (non-steroid anti-inflammatory drugs, 
antidepressants, antiepileptic agents), therapeutic 
blocks, physiotherapy and psychotherapy. Group 1 
patients were implanted an epidural electrode and a 
pulsed generator Medtronic (USA) to stimulate spinal 
cord if during a test period at least 80% pain area was 

overlapped by paresthesiae, and there was at least 
double decreased pain intensity. The patients were 
operated at Neurosurgery Department of Privolzhsky 
Federal Research Medical Centre, Ministry of Health of 
the Russian Federation in 2012–2014.

The study complies with the declaration of Helsinki 
(adopted in June, 1964 (Helsinki, Finland) and revised 
in October, 2000 (Edinburg, Scotland)) and was 
approved by the Ethics Committee of Privolzhsky 
Federal Research Medical Centre, Ministry of Health of 
the Russian Federation. Written informed consent was 
obtained from all patients.
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Figure 1. C-arm-guided percutaneous electrode implantation

Figure 2. Electrode placement in the spinal canal
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Epidural electric spinal stimulation included 
percutaneous implantation of 4- or 8-contact test 
electrode under local anesthesia and X-ray control 
(Figure 1), it being placed along a physiological median 
line of the spine (Figure 2) followed by activation 
of positive and negative contacts by a successive 
displacement of electric dipoles along the electrode. By 
increasing the stimulation amplitude we succeeded in 
achieving comfortable paresthesia covering the pain area 
indicated by a patient. If we failed to achieve sensations 
appropriate in localization and a pain relieving effect, 
the electrode position was changed. The upper contact 
of the electrode situated at ThIX–X was considered 
optimal. 50% pain decrease compared to that during 
the test simulation (3–10 days) was taken as a sufficient 
criterion to implant a permanent electrode and a pulsed 
generator.

The procedure was considered effective if 6 month 
after the surgery the pain intensity in the leg remained 
50% decreased compared to initial. The patients 
assessed the pain intensity according to Visual analogue 
scale. For life activity failure assessment due to pain 
syndrome we used Oswestry questionnaire [8].

The findings were statistically processed using 
Statistica 10.0. Provided that the distribution of 
parameters was no different from normal we applied 
parametrical methods: a median and an inter-quartile 
range (Ме [25%; 75%]) were calculated. The hypothesis 
for quantitative changes was tested by Wilcoxon criterion. 
The critical significance point in testing statistical 
hypotheses was equal to 0.05.

Results. Five of 45 patients in group 1 had no effect 
of the test stimulation, thus only 40 patients underwent 
the implantation of a permanent electrode and a pulsed 
generator. The results were assessed 2 weeks and 6 
months after the electrode implantation.

Two weeks after the procedure 27 patients in group 1 
(67.5%) and 5 control patients (14.3%) showed at least 
50% pain syndrome regress (p<0.001).

Six months after neurostimulation application the 
pain intensity in leg and back in group 1 patients was 
lower, and treatment satisfaction was higher compared 
to the control group (p=0.001). In particular, according 
to Visual analogue scale, pain regress changed from 7.9 
[10.0; 5.0] to 5.1 [6.0; 2.0] in group 1, and from 8.0 [10.0; 
5.0] to 6.9 [10.0; 5.0] in the control group. 32 patients 
(80%) in group 1 were satisfied with a pain decease 
ratio, while among control patients there were only 7 
satisfied patients (20%). Moreover, 4 patients in group 
1 discontinued the intake of semi-narcotic analgesics 
(tramadol) and 6 patients discontinued anticonvulsants 
(gabapentin). Daily living quality against the decreased 
pain syndrome (according to Oswestry questionnaire) 
six months after the procedure was significantly higher 
(p=0.017) in group 1 patients: the score under 10 points 
of the questionnaire decreased from 31 [14; 40] to 17 
[8; 26]. The control patients showed less significant 
recovery of daily living: from 32 [16; 39] to 26 [14; 38] 
scores. Thus, the findings count in favor of spinal 
cord stimulation in patients with failed back surgery 
syndrome: 80% of such patients and only 20% patients 
with conventional treatment achieve 50% decrease of 
pain intensity.

During the follow-up there were observed 8 
complications related to the appliances used. Infected 
wound/abscess occurred in 4 patients, and 4 patients 
required reoperation, repeated electrode replacement 
(Figure 3), due to the electrode migration. It should be 
noted that these complications are considered to be the 
most common in neurostimulator implantation [9].

Conclusion. Spinal cord stimulation in patients 
with neuropathic pain in failed back surgery syndrome 

Figure 3. Electrode migration in the spinal canal from ThVIII to LII
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compared to traditional methods significantly decreases 
the pain intensity, improves functional capabilities 
and activity in daily living, and increases the treatment 
satisfaction.
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