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Abstract 

Objective: To study the effect pulsed radiofrequency neurotomy  (PRN)  in patients with chronic low back pain (CLBP) caused 

by Facet joint syndrome (FJS).   

Material and Methods: Thirty-eight patients with  CLBP caused by FJS were undergone on medial dorsal nerve neurotomy 

(MDN) by pulsed radiofrequency. The patient were diagnosed by  MRI, SPECT-CT  Tc99 MDP (in 10 patients) and 

functional nerve block, as inclusion criteria had been defined in advance. Radiofrequency generator PATRONA®-OMT 

GmbH&Co.KG. was used. In our cases we apply the following parameters: voltage of 45 V, temperature of the electrode tip 42 

degree Celsius, duration 120 sec and impedance <400 Ω. The pain intensity was   assessed over 6 months by Visual analogue 

scale (VAS). Analysis of variance and  One way ANOVA method  were  used for  statistical data processing.   

Results: Average group results of the procedure were: pain intensity one week before the intervention 5,8 +/- 1.7 (VAS score), 

on the first week after the intervention  2,5 +/-1.1 ( <0.001) and on the first month 2.3 +/-1.2 ( <0.001), on the third month 

3.7+/-1.1 ( <0.001). There isn't significant  difference ( >0.05) between pain intensity at the baseline versus pain intensity six 

months after the intervention 4.9+/-2.1. The  patients diagnosed with SPECT-CT (Tc99 MDP) were distinguished by better 

results. 

Conclusion: PRN in an effective interventional method for pain management in the patients diagnosed with FJS. The 

application of the method is connected with short-term effectiveness and lack of complications. 

Keywords: Chronic low back pain, Facet joint arthropathy, Nociceptive pain, Medial dorsal nerve neurotomy, Pulsed 

Radiofrequency. 
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Introduction 

Chronic low back pain (CLBP)  is a common medical and 

social problem. Between 70-90 % of adult population of the 

planet at least once in their lives will suffer low back pain [1]. 

According to data published in United States, total annual 

medical expenses and compensation of sick leaves in these 

patients approach about $ 100 billion annually.  Facet joint 

syndrome (FJS) is a cause  of CLBP in 15-40 % of the cases 

[2]. 

 The continuous radiofrequency neurotomy (CRN) 

of dorsal median nerves is a method with proven 

effectiveness in treatment of CLBP caused by FJS. The 

effectiveness of CRN during the first year after the 

intervention is around 50-70 %, as at second year 30 -50 % 

of the patients have satisfactory results [3]. As a 

interventional radiofrequency procedure CRN  has following 

parameters: duration of the  ablative period 90 sec and the 

temperature of the electrode tip gets to 80-85 degree Celsius. 

The main lesion factor in these conditions is the 

temperature which causing  damage of the nerve fibers' 

followed by Walerian degeneration and period of 

interruption of the pain nociceptive afferentation [4].  There 

are possible complication in small percentage of the cases as 

increasing of the pain in the site of the intervention, 

development of chronic deafferentation pain syndrome, 

damage of the facet joint capsule, development of Charcot's 

joint artropathy as a consequence of  the joint denervation 

and mm.multifidi atrophy [5, 6]. 

 The pulse radiofrequency neurotomy (PRN) has 

recently entered in  pain management practice.  There aren't 

confirmatory data for irreversible lesion effects because 

developed temperature doesn't exceed 42 degree Celsius. 

The main lesion factors in this method are eclectic field 

oscillation and  the eclectic current density in the target 

structures which could affected pain conductive nerve fibers 

[7,8].  The evidences of PRN effectiveness are contradictory 

and the indications for application of this method are quite 

extensive having in mind  lack of reports of serious side 

effects [7, 9, 10]. 

Objective: To study the effect pulsed radiofrequency 

neurotomy  (PRN)  in patients with chronic low back pain 

(CLBP) caused by Facet joint syndrome (FJS).   

Material and Methods 

We studied 45 patients with CLBP caused by FJS. All 

patients were diagnosed, consulted and followed in spinal 

clinic of Jaber Al-Ahmed  Military Forces Hospital - Kuwait. 

The study lasted three years and it was closed on 1 August 

2015.  The diagnosis was based on accordance between 

image studies, clinical assessment and identification of facet 

joints as pain generators by functional nerve block of MDN. 

The mean ages of the patients was 55+/-14 years, as the 

youngest patient was 43 years old and most oldest patient 

was 75 years old. Male to female ratio was 1:1, respectively 

23 men and 22 women.  All patients were undergone of 

PRNs of MDNs innervated segmental lumbar facet joint. 

The number of approached MDN were form 2 to 6, as the 

number of dennervated segmental facet joints were fom1 to 

4. Totally 38 patients were followed over six months, as 

seven patients were dropped out of the study due to 

inadequate follow up. The pain intensity was assessed 

according to VAS [11]. The assessment of the pain intensity 

was carried out one week before  and after the intervention, 

on the first month, on the third month and on the sixth 

month after the intervention. By its nature this is prospective 

observational study, as inclusion criteria had been applied in 

advance. The protocol of this study was approved by the 

hospital ethic commission and all patients were well 

informed about nature of the interventional procedure and 

its possible complications in accordance with declaration of 

Helsinki [12]. 

We applied the following inclusion criteria: 

  1.  Patients with CLBP  who hadn't responded to 

conservative treatment and physiotherapy were selected. We 

defined   chronic pain as a pain lasted more than 3 months 

[13]. 

 2.  The pain was exaggerated by extension and 

rotation in lumbar spine and it can be provoked by long 

time standing in upright position and alleviating by bed rest.  

 3. Pain and tenderness  projecting over affected 

facet joints. 
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 4. Pain relieving more than 50% (according to 

VAS) after infiltration with 0.5 ml 0.25 % Bupivacain of two 

MDNs innervating  an affected  facet joint. 

 5. All patients diagnosed with  accompanying 

pathology as herniated disc, radicullar symptoms, significant 

lumbar stenosis, structural spinal deformities, morbid 

obesity, infections, osteoporosis and data for depression 

were excluded from the study.  

  The diagnosis was based on concordance 

between clinical and MRI data for facet joint arthropathy. 

SPECT-CT  Т 99   methylene diphosphonate(MDP) was 

carried out in 10 patients because of discrepancy between 

clinical and MRI data and decision for intervention was 

taken according to data for arthritis activity (Figure 1). 

The diagnostic block of MDN was carried out under X-ray 

control, as small amount Bupivacain was infiltrated in the 

corner formed between  superior articular procesus (SAP)  

and  proc.transversus (TP). Two MDN are infiltrated for 

each one facet joint: a segmental nerve branch innervated 

mainly SAP  and respectively adjacent superior segment 

nerve branch innervated inferior articular procesus ( IAP). 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The PRN was done one week after the diagnostic block 

providing that the patient faced the accepted criteria for 

inclusion. All interventions were done in the operating 

theatre under monitoring of vital indicators - blood pressure, 

pulse and oxygen saturation. The indifferent electrode was 

applied cranially to the place of intervention. The operative 

field was scrubbed and covered in the standard way. The 

skin and subcutaneous tissues at the punction site were 

infiltrated with 2-3 ml Lidocain 1% (Braun). SMK electrodes 

18-22 G, 10 cm., 5 mm active tip and radiofrequency 

generator PATRONA®-OMT GmbH&Co.KG were used. 

To define the place of skin puncture and the trajectory of 

the electrode we used 15- 30 degree oblique X-Ray 

projection to depict the “Scotty doc” image of the vertebral 

pedicle, SAP and TP. Tunnel technique was used for 

electrode insertion, as the electrode was inserted to the target 

area down to the X-ray beams  (Figure 2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1:  SPECT-CT  Т 99  MDP shows arthritis activity in two 

facet joints on adjacent levels: right L3-L4  and left L4-L5. 

 

Figure 2: Oblique, frontal and lateral projections show the 

electrodes position for  right L4-L5 facet joint denervation. 



 

Citation: Shamov T, Rousseff R, Eftimov T. (2016). Evaluation of Pulsed Radiofrequency Neurotomy in Patients with Facet Joint Syndrome. SciTz Neurosurg Spine. 2016. 1(1): 1001 

 

After the anatomic positioning of the electrode tip under X-

ray control, neurophysiological verification is done to ensure 

that MDN is in an effective distance from electrode tip. The 

perception threshold is determined by step stimulation as 

voltage increase from 0.1 to 0.5-0.6 V with frequency 70 Hz. 

Additionally, stimulation with 2V and Hz was done to make 

sure that the motor branch of the segment spinal nerve is 

outside of  the electric field range of the electrode. After the 

neurophysiological testing  infiltration with 0.5 . 1% 

Lidocain was done and PRN with following parameters was 

performed: Voltage 45 V, eclectic power  0.1-5 Watt, 

temperature of the electrode tip 42 degree Celsius, 

impedance <400 Ω and duration of the procedure 120 sec. 

To assess the effect of PRN without additional influences, 

we didn't apply  long lasting local anesthetics  and steroids. 

 Analysis of variance and  One way ANOVA 

method  were  used for  statistical data processing.   

Results 

Forty five patients were initially included in this study. 

However, seven patients were lost for follow up. The mean 

duration of each intervention was about 30 minutes and 

mean time of post-interventional follow up was around 2 

hours. The subjective patients' assessment of the 

intervention effectiveness was as follow: 60 % (23/38) assess 

the intervention as effective, 24 % (9/38) assess the results of 

the intervention as satisfactory, as 16 % (6/38) of the patients 

report about lack of effectiveness. There should be also 

noted that all patient diagnosed by SPECT-CT were assess 

the procedure as effective. All 38 patients tolerated 

procedure well and without complications. 

We assessed also the pooled mean VAS values for all 

patients that were as follows: one week before the 

intervention 5.8 +/- 1.9, fires week after intervention 2.5 +/- 

1.1, first month 2.3+/- 1.2, on the third month 3.7 +/- 1.2 

and on the six month 4.9+/- 2.1. After application of 

variance analysis and comparative one way ANOVA we 

found following differences: statistically significant decrease 

in pain intensity is achieved on the first week, on the first 

month and on the third month after the intervention 

( <0.0001) and there were lack of differences  on the sixth 

month after the intervention ( = 0.054). The tendency of 

relieving of pain after the PNN is shown on Chart 1. 

Conservative treatment could be stopped within three 

months in 65% (25/38) of the patients, while reduction of 

dosage of medicines was achieved in 20 (8/38)  of the 

patients as in six patents patients there  were lack of  RPN 

effectiveness. 

  

Discussion 

The pulsed radiofrequency was introduced in 1996 and has 

gained popularity for interventional pain management over 

last decades. The method relies on invasive approach but 

uses neuromodulation and not   irreversible tissue 

destruction. The MDN by pulsed radiofrequency is easy for 

implementation and it is connected with significantly less 

radiation loading [14]. Unlike CRF neuroablation, wherein 

the active part of the electrode should be positioned parallel 

to the target nerve, in PRN active electrode can be 

positioned orthogonally or at a smaller angle which makes it 

simple, quick and easy for technical implementation [7].  

The main advantage of our study is that we recruited a 

selected group of patients with CLBP who were assessed by 

numeric scale which allows precise statistical data processing. 

On the other hand, follow-up period is sufficiently long so as 

to track trends after the intervention.  To assess independent 

effect of PRF, we did not apply long-lasting local anesthetics 

and corticosteroids, which is another advantage of our study. 

Another major point is reporting of  

more favorable results in patients who were diagnosed by 

SPECT-CT (99 TcMDP). There are studies which suggest 

that MRI data for facet joints arthropathy  not always 

correspond  with pain generation [15-17]. Taking into 

consideration above mention facts we can suggest that 

SPECT-CT (99 TcMDP) could play a significant role in 

decision taking when patient is considered for facet 

denervation. This method has a good diagnostic value and it 

is distinguished by 100 % sensitivity and 70%  specificity 

[18]. In our opinion, application  of SPECT-CT (99 

TcMDP)  in diagnosis of FJS could be connected with better 

identification of problematic facet joints and reducing of 

number of the facrt denervations. 

 The disadvantage of our study is that we used 

VAS, which is based on subjective estimation of the patients.  
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We did not use scales for quality of life assessment as 

Oswestry disability index or  SF-36, although it could be 

done. We consider that pain generated from facet joints is a 

mechanical musculoskeletal pain and it is not causing 

negative emotional impact as the discogenic pain or 

neuropathic pain and quality of life is not significantly 

affected in these patients. 

 Other main disadvantage is that there was no 

group of patient serving as natural control. We also did not 

conduct sham procedures to assess the placebo effect of the 

procedure because there are ethical problems regarding the 

use of placebo in a controlled trial for patients who suffer 

from moderate to severe pain. 

 In compaction with other similar studies, which 

report effectiveness 50-60 %, our study reveals similar results 

and it has confirmatory character [19-23]. However, we 

found a deferent long time tendency because according to 

our study there was no difference in pain level six month 

after the intervention in comparison with baseline. The  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

differences in our results as compared with previous studies 

may be due to the use of different assessments scales and 

differences in  the inclusion criteria. Besides, there is 

variation in pain tolerance in different ethno-cultural 

populations with a tendency for lower thresholds in persons 

of Arab culture [3, 24, 25]. 

 The effectiveness of PRF could be explained with 

dosage absorption of the radiofrequency energy from the 

target tissues which does not developed temperatures more 

than 42 degree Celsius so there is not tissues coagulation 

[26].  This effect can be achieved by clock frequency of the 

generator 2 Hz in which the train of submission of the 

radiofrequency energy (300-500 kHz) continue 20 

milliseconds followed by 480 washout pause which prevents 

target tissues from excessive heating. The main affective 

factors in PRF are the  electric field and the currents density  

developed in the target volume which causing ionic 

oscillations and effect of membrane electroporation resulting 

in affection of membrane permeability and ultrastructural 

changes as edema of the cytoplasm and  partial microtubular 

Chart 1: Tendency and variation in pain intensity in patients with FJS  after PRN. 
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disintegration. [27,28]  Most probably these ultrastructural 

changes are reversible, which could be explained with short 

pain relieving effectiveness  PRF, and the lack of serious 

complications.  

 Further prospective controlled studies  on the  

effectiveness of  RF neurotomy in patients diagnosed by 

SPECT-CT and better functional pain assessment   

according to Мc Gill pain index will cast additional light onto 

nature of FJS and they will help for  developing of new 

treatment strategies. 

  In conclusion, PRF neurotomy is an effective 

minimally invasive method for pain management of FJS and 

its application is characterized with short term effectiveness 

and lack of complications.  
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