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Purpose: This retrospective original research was designed to illustrate the general outcome after 

radiofrequency (RF) neurotomy of lumbar medial branch (MB) and posterior ramus of the sacro-

iliac joint of 160 patients with chronic low back pain (LBP) 1, 6, and 12 months after treatment.

Methods: Visual Analog Scale (VAS) 0–10 pain scores, quality of life, body mass index (BMI), 

medication usage, and frequency of physical exercise/sports participation (none, 1–3×/week, 

more) were collected before the procedure, at 1 month post procedure (n=160), and again at 6 

(n=73) and 12 months (n=89) post procedure.

Results: A VAS decrease of 4 points on a 10-point scale (from 8 to 4) in the overall group was 

seen after 6 months and of 4.5 after 12 months. Lower medication usage was reported, with opi-

oids decreased by 40% and nonsteroidal anti-inflammatory drugs (NSAIDs) by 60%. Decreased 

pain lasted for 12 months. Significantly better outcomes were reported by patients with BMIs 

<30. No gender-specific differences occurred in the reported decrease in VAS. Analysis of the 

“no-sports” group versus the more active (1–3 times weekly sports) group showed a better pain 

decrease after 1 year in the active group.

Conclusion: The data suggest RF treatment for chronic LBP that can lead to long-term 

improvement. Patients with a BMI >30 are less likely to report decreased pain. The better 

long-term pain relief in the sports participating group is a motivation for the authors to keep 

the patients in motion.

Keywords: radiofrequency, low back pain, BMI, sacroiliac joint, gender, sports, cooled RF 

neurotomy

Introduction
The prevalence of facet joint (FJ)-mediated low back pain (LBP) is between 31% and 

45%,1,2 and the prevalence of sacroiliac joint (SIJ) as a source of chronic axial LBP is 

reported to be between 18% and 30%.3

One of the treatment options of FJ-mediated LBP is the use of radiofrequency 

(RF) neurotomy and cooled RF (Sinergy, Halyard Health, Alpharetta, GA, USA) for 

the treatment of SIJ-mediated LBP.

The results reported in studies of FJ-mediated LBP RF treatment are inconsistent. 

Negative results have been reported in studies that had inappropriate patient  selection or 

used surgically unsuitable techniques.4–6 Studies that were well designed and conducted 
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on appropriately selected groups of patients have shown posi-

tive outcomes that cannot be explained by the placebo effect. 

Inappropriate conclusions have been drawn by systematic 

reviews of invalid studies, leading to the acceptance of poor 

evidence against the efficacy of lumbar medial branch (MB) 

neurotomy. This has led to clear misrepresentations of the 

data that exist to support this therapeutic approach to LBP.7,8

The long-term efficacy of cooled RF (SInergy) treatment 

of SIJ-mediated LBP has been reported previously in a retro-

spective case series of 126 patients.9 The evidence for cooled 

RF neurotomy is also substantial10 and has been illustrated 

in placebo-controlled studies.11,12

Nevertheless, there are limited data addressing predictive 

factors, such as body mass index (BMI), comorbidities, and 

gender. The usage of double MB blocks as diagnostic and 

predictive elements is accepted and well documented.13–15 

One study showed that depression appears to be a limiting 

factor in the success of the therapy. The success rate in this 

study was low in all groups, with the use of a 20-G can-

nula, and although the authors described using the Spine 

Intervention Society (SIS) technique, the success rate after 

6 months (32%) and 12 months (22%) does not correspond 

to the results seen in other studies using the SIS technique.16

Objective
This retrospective study was designed to investigate general 

outcomes after RF neurotomy of lumbar MB or lateral branch 

(LB) neurotomy of SIJ in patients with chronic LBP at 1, 6, 

and 12 months after treatment. Outcomes were stratified by 

BMI, gender, and age. The effects of these treatments on opi-

oid and nonsteroidal anti-inflammatory drug (NSAID) usage 

were determined. These data were analyzed to determine the 

predictive nature of BMI, gender, and sports activity on the 

success rate of RF treatment for FJ- and SIJ-mediated LBP.

Methods
The records of 160 patients with chronic LBP who under-

went treatment with RF MB neurotomy (Figure 1; parallel 

needle technique) and/or cooled RF lateral branch neurotomy 

(LBN) (Figure 2) in case of SIJ-mediated LBP were identi-

fied. These study subjects were selected for treatment based 

on physical examination (PE) and positive response (>50% 

pain relief) to a lumbar MB block (Figure 3) and/or dorsal 

ramus (DR) L5 block or intra-articular SIJ block (Figure 4). 

Lumbar MB L3 and L4 and the L5 DR were lesioned by 

the SIS parallel needle technique (n=43). Cooled RF LBN 

involved lesioning the L5 DR and the lateral branches of 

the S1–S3 dorsal rami for the treatment of SIJ pain (n=109). 

Visual Analog Scale (VAS) pain scores, quality of life, BMI, 

Figure 1 L4 medial branch neurotomy.

Figure 2 Sacroiliac joint cooled radiofrequency neurotomy.

Figure 3 L4 medial branch block.

medication usage, and satisfaction with pain management 

were collected before the procedure, at 1 month post proce-

dure (n=160), and again at 6 (n=73) and 12 months (n=89) 

post procedure.
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Study design
This research project enrolled a total of 160 study subjects 

included the following 3 groups:

•	 Group 1 (n=43): MB lumbar FJ L4/5 and L5/S1, MB L3, 

L4, and DR (dorsal ramus) L5 (SIS technique, parallel 

needle placement, 18G curved needle, 90 seconds at 80°C).

•	 Group 2 (n=109): cooled RF treatment of the SIJ, SIJ LB 

of the posterior rami S1–S3, and rami dorsalis of L5 (Hal-

yard Health SInergy System). All procedures were done 

after a positive response of >50% pain relief to a single 

MB block (1 mL 2% lidocaine and 0.3 mL iopamidol) 

or intra-articular fluoroscopy-guided SIJ block (1.5 mL 

2% lidocaine and 0.3–0.5 mL iopamidol) after clinical 

signs during the PE of having a FJ/SIJ pain syndrome.

•	 Group 3 (n=8): other regions treated as appropriate for 

their disease process.

•	 Subgroups were divided according to 1-, 6-, and 12-month 

follow-up data. Subjects were instructed to complete 

a diary form documenting medication usage and pain 

(sent back anonymously in a prepaid envelope) at 6 and 

12 months post-RF treatment of the SIJ and/or lumbar 

FJs. Approval was received from the Ethics Committee 

of the government of Upper Austria (Ethikkomission 

des Landes Oberosterreich, Nr. K-29–13, 2013-05-27). 

Written informed consent was obtained for the use of 

each subject’s data.

To be treated with RF neurotomy, the study subjects 

needed to present with the following characteristics: 1) 

chronic LBP for ≥6 months; 2) a VAS pain score of ≥6; 3) 

pain localized in the FJ/SIJ region; 4) signs and symptoms of 

FJ/SIJ-mediated LBP upon PE (e.g., Patrick’s test, distraction, 

compression test, pain below L5, and lateral and dorsal thigh 

pain); 5) failure to achieve adequate improvement with con-

servative noninvasive treatments previously; and 6) >50% pain 

relief from a single fluoroscopically confirmed intra-articular 

SIJ injection (1.5 mL 2% lidocaine plus 0.3–0.5 mL iopamidol 

200 mg/mL) and 1 mL 2% lidocaine and 0.3 mL iopamidol 

200 mg/mL as a MB block (L3–L4) and DR L5 block.

Patients were excluded from the study if they received 

pain relief for longer than what could be achieved with lido-

caine (1–2 hours). Furthermore, study subjects were asked 

before treatment about their maximal and minimal daily pain 

and the relationship between activity and pain increases or 

decreases. After the test block, in order to examine the rela-

tionship between pain provocation (pain with movement) and 

the resulting pain reports, the subjects were required to fill out 

a diary noting their pain level on the VAS every 30 minutes 

for ~6 hours. The test block was accepted as positive if there 

was at least a 50% decrease in pain reported for the duration 

of the lidocaine effect and then having a subsequent VAS pain 

increase after the medication effect dissipated.

Study subjects were treated at Medizinisches Zentrum 

SchmerzLOS Linz, Austria, Medizinisches Zentrum Schmer-

zLOS, Baden/Vienna, Austria, and Private Hospital Döbling, 

Vienna, Austria. Minimal sedation was used, allowing the 

patient to communicate for the duration of the procedure.

All subjects were provided with a diary with forms for 

self-reporting of data collected at 1, 6, and 12 months post 

treatment. These forms inquired about quality of life (much 

better, better, same, or worse), pain score on the VAS 0–10, and 

pain in the same or other pain region as before the treatment. 

Weight and height, comorbidities (chronic heart or kidney 

failure), physical activity with sports, (none, up to 3 times a 

week, or daily exercises with or without professional support), 

and medication usage before and after treatment (with NSAIDs 

and opioids at the same, less, or greater doses) were also col-

lected. The study was designed to determine any influence of 

BMI, age, gender, and co-existing diseases on the outcomes 

and pain relief after the RF treatment of the FJ or SIJ.

Statistical analysis
All analyses were performed using SPSS version 22 (IBM, 

Armonk, NY, USA). Descriptive statistics were used to 

Figure 4 Intra-articular fluoroscopy-guided sacroiliac joint block.
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 summarize the number of cases, mean, standard deviation 

(SD), minimum, maximum, and all quartiles (ie, 25th and 75th 

percentile). Table 1 summarizes confidence intervals for the 

mean differences of VAS with standard deviation, standard 

error (SE), upper and lower boundaries of the interval, as well 

as the two-sided p value for one-sample t-tests. All statistical 

differences were considered significant at p<0.05. To test the 

normality of the data, the Kolmogorov–Smirnov (KS) test and 

the Shapiro–Wilk (SW) test were used. As both tests showed 

significant results, and therefore the assumption of normal 

distribution did not hold for our variables, a test on differ-

ences in location was made by the nonparametric Wilcoxon 

test. In many cases (if requirements of central limit theorem 

were fulfilled), we also conducted an additional paired t-test.

Results
Table 2 summarizes VAS for the whole sample pretreatment, 

1 month post treatment, and 6 or 12 months post treatment 

(= final), as well as the number of cases, mean and standard 

deviation (SD), and the two-sided p values for tests of nor-

mality (both KS and SW tests, respectively).

All treated patients were sent a questionnaire (with self-

addressed return envelope) after 6 and 12 months. A total of 

164 patients sent back the form; of those patients, 4 returned 

the form with missing data at important variables (in VAS 

pre and/or location), hence were removed. The remaining 

160 cases composed the sample. There were no severe or 

moderate complications during or after the procedures. Mild 

complications spontaneously resolved without any sequelae.

VAS reduction total group
The results indicate a reduction of the VAS pain score in all 

groups 1, 6, and 12 months after treatment and a small increase 

between 6 and 12 months (4.209 up to 4.517). Figure 5 depicts 

the VAS decrease after 1 month and the long-term results after 

6 and 12 months.

Medication usage (NSAIDs and opioids)
All groups of subjects required less medication for pain 

management in the follow-up period. For all subjects (135 

valid cases), 88 of 135 (65.2%) needed less medication and 

just 1 of 135 (0.7%) needed more. NSAID reduction was 

possible for 46 of 75 cases (61%). Of the opioid users, only 

14 of 37 (38%) were able to reduce or stop the medication 

after treatment (Figure 6).

Results sorted by area (lumbar facets and 
SI joint)
The results were nearly equal between subjects treated on the 

lumbar MBs (18G, 1-cm active tip, parallel technique) and 

SIJ (cooled RF treatment, Halyard Health) for VAS (Table 3) 

and for medication usage (NSAID and opioid; Table 4).

Table 2 VAS results from questionnaire sent to treated patients

VAS

Pre 1 month Final

Cases 160 157 159
Estimators
Mean 8.019 4.229 4.280
SD 1.41 2.15 2.47
p-values (2-sided)
KS test <0.0001 <0.0001 <0.0001
SW test <0.0001 <0.0001 <0.0001

Abbreviations: KS, Kolmogorov–Smirnov; SD, standard deviation; SW, Shapiro–
Wilk test; VAS, Visual Analog Scale.

Figure 5 Visual Analog Scale (VAS): pre, 1 month, and final.

VAS long-term follow upVAS

Pre 1 month

6 months 12 months

Final

0

2

4

6

8

10
8,082

4,254 3,993

7,966

4,209 4,517

Figure 6 Reduction of opioids and/or nonsteroidal anti-inflammatory drugs after 
treatment.
Abbreviation: NSAIDS, nonsteroidal anti-inflammatory drugs.

Opioids
(n=37)

NSAIDS
(n=75)

0% 20% 40% 60% 80% 100%

Less Same More

Table 1 CIs for the mean differences of VAS

VAS difference Mean (SE) 95% CI p-Value

Pre – 1 month 3.77 (0.20) 3.37–4.18 0.000

Pre – final 3.74 (0.21) 3.31–4.16 0.000

1 month – final −0.11 (0.22) −0.54–0.33 0.633

Abbreviations: CI, confidence interval; SE, standard error; VAS, Visual Analog 
Scale.
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The influence of gender of the patient
In an analysis of VAS decrease by gender of the subject, our 

results were approximately the same for the male (n=51) and 

female (n=109) groups (Table 6).

In an analysis of satisfaction (“quality of life” becoming 

better, equal, or worse), despite the fact that the VAS reduc-

tion in males and females was similar, the results revealed 

higher satisfaction with the outcome in the female group 

(Figure 8).

In an analysis of the “no sports” group versus the active 

group (doing sports activities 1–3 times a week), the data 

showed a larger decrease (Table 7) in pain after 1 year in 

the active group (Figure 9) and changes in quality of life 

(Figure 10).

Table 7 shows the VAS reduction for the two groups (no 

sports activity versus physical activity at least once a week). 

Table 3 Results of MB neurotomy facetjoints and cooled RF 
treatment of SIJ after 6 and 12 months

Group VAS n Mean SD Percentiles

25 50 75
Lumbar
6 months Pre 16 7.6 1.5 6.3 8.0 8.9

1 month 15 4.5 1.7 3.0 4.5 5.0
Final 15 3.3 2.5 1.0 3.0 5.0

12 months Pre 27 7.9 1.2 7.0 8.0 9.0
1 month 27 4.4 2.2 3.0 4.5 6.0
Final 27 4.8 2.3 2.5 5.0 7.0

SIJ
6 months Pre 53 8.2 1.4 7.0 8.0 9.3

1 month 52 4.0 2.2 2.3 3.3 5.8
Final 53 4.2 2.4 2.0 4.0 6.0

12 months Pre 56 8.0 1.5 7.0 8.0 9.4
1 month 55 4.1 2.2 2.5 3.0 6.0
Final 56 4.4 2.7 2.0 4.5 6.0

Abbreviations: MB, medial branch; SD, standard deviation; RF, radiofrequency; SIJ, 
sacroiliac joint; VAS, Visual Analog Scale.

Table 4 Medication usage (NSAID and opioid)

Area Usage No. of cases Percent
Lumbar Less 23 63.9

Equal 12 33.3
More 1 2.8
Sum 36 100.0
Missing 7

SIJ Less 59 64.1
Equal 33 35.9
More 0 0.0
Sum 92 100.0
Missing 17

Note: All groups of subjects required less medication for pain management in the 
follow-up period.
Abbreviations: NSAID, nonsteroidal anti-inflammatory drug; SIJ, sacroiliac joint.

Figure 7 The improvement of quality of life and the VAS before and treatment in 
both groups.
Abbreviation: BMI, body mass index; VAS, Visual Analog Scale.

Better Same Worse VAS pre VAS final

Quality of
life VAS

BMI ≤30
(normal)

BMI ≤30
(normal)

BMI >30 BMI >30
0

2

4

6

8

10

0%

20%

40%

60%

80%

100%

Table 5 BMI ≤30 versus BMI >30 pain decrease after 6 and 
12 months

Group VAS n Mean (SD) Percentiles

25 50 75

BMI £30
6 months Pre 48 8.2 (1.5) 7.0 8.3 9.9

1 month 47 4.4 (2.3) 3.0 4.5 7.0
Final 48 3.5 (2.0) 2.0 3.0 4.9

12 months Pre 68 7.9 (1.5) 7.0 8.0 9.0
1 month 68 4.2 (2.1) 2.6 4.0 6.0
Final 68 4.3 (2.5) 2.0 4.3 6.9

BMI >30
6 months Pre 23 7.9 (12) 7.0 8.0 9.0

1 month 23 4.0 (1.9) 3.0 3.0 5.0
Final 22 5.1 (2.7) 2.8 5.5 8.0

12 months Pre 19 8.2 (1.2) 7.0 8.0 9.0
1 month 18 4.2 (2.3) 3.0 3.0 5.3
Final 19 5.2 (2.6) 3.0 5.0 8.0

Abbreviations: BMI, body mass index; SD, standard deviation; VAS, Visual Analog 
Scale.

BMI dependence
When the subjects were separated into two groups (BMI ≤30 

or >30) as shown in Figure 7, a difference was noted in VAS 

and in quality of life (“do you feel better, the same, or worse 

since the treatment”) pre- and post treatment.

The mean VAS decrease in the normal weight group was 

from 8.022 to 3.978 and in the obesity group from 8.060 to 

5.159 after 6 or 12 months (Table 5).

Confidence interval
The 95% confidence interval of the difference of the VAS 

pretreatment versus 1 month post treatment was 3.37–4.18. 

The VAS for pretreatment versus 6 or 12 months post treat-

ment was 3.31–4.16. This shows a 95% probability that the 

average pain decrease is between 3.31 and 4.16 points on the 

VAS scale after treatment (Table 1).
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The VAS increased to 5.5 after 12 months in the sedentary 

group, whereas pain levels were almost equal after 6 and 

12 months (VAS: 3.9 after 6 months to 4.2 after 1 year) in 

those who did sports activity at least once a week.

Similar to these results, as it is shown in Figure 10, the 

satisfaction and the VAS reduction after 12 months of those 

who do sports at least once a week were higher than that of 

the no sports activity group.

Conclusions and discussion
The durability of pain relief reported in this study is consis-

tent with other studies of RF neurotomy for SIJ-mediated 

LBP and lumbar FJ-mediated LBP.15,17–19

The limitations of this study are those that apply to all 

retrospective investigations: there was no control group to 

account for confounders, such as the placebo effect. How-

ever, the differences that were seen were larger than what we 

would expect for the placebo effect. There were also issues 

with difficulties that occurred with a small percentage of 

Figure 8  Nearly equal decrease in the VAS score, which is not concordant with the 
feeling of quality of life in male versus female.
Abbreviation: VAS, Visual Analog Scale.

Better Same Worse VAS pre VAS final

Quality of
life

VAS

Male MaleFemale Female
0

2

4

6

8

10

0%

20%

40%

60%

80%

100%

Table 7 Difference in VAS between physically active (sports 
group) and sedentary (no sports) group

Group VAS n Mean (SD) Percentiles

25 50 75

No sports
6 months Pre 21 8.1 (1.3) 7.0 8.0 9.0

1 month 21 4.5 (2.1) 3.0 4.5 5.0
Final 20 4.5 (2.6) 3.0 4.3 6.4

12 months Pre 20 8.4 (1.1) 7.5 8.5 9.0
1 month 19 4.8 (2.5) 3.0 5.0 7.0
Final 20 5.5 (2.7) 3.0 6.0 8.0

At least once/week
6 months Pre 45 8.1 (1.5) 7.3 8.0 9.0

1 month 44 3.8 (2.1) 2.3 3.0 5.0
Final 45 3.9 (2.2) 2.0 3.5 6.0

12 months Pre 60 7.9 (1.5) 7.0 8.0 9.0
1 month 60 4.0 (2.1) 2.5 3.0 5.4
Final 60 4.2 (2.4) 2.0 4.3 6.0

Abbreviations: SD, standard deviation; VAS, Visual Analog Scale.

Figure 9  Better long-term pain decrease in the sports group, VAS pre-, 1 month, 
and 6–12 months.
Abbreviation: VAS, Visual Analog Scale.

Sports

No sports

1/week

No sports

1/week

VAS 6
months

12
months

0
1
2
3
4
5
6
7
8
9

4

4,44,48

4,28,1

5,4

Figure 10 Improvement of quality of life in no sports and sports group after 
treatment (left) and final VAS course after 12 months (right).
Abbreviation: VAS, Visual Analog Scale.
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At least
once/week

0

2

4

6

8

10

0%

20%

40%

60%

80%

100%

Table 6 VAS and gender dependence

Group VAS n Mean (SD) Percentiles

25 50 75

Male
6 months Pre 19 7.9 (1.5) 6.0 8.0 9.0

1 month 19 3.8 (2.0) 2.0 3.5 6.0
Final 19 4.2 (2.3) 2.0 4.0 6.0

12 months Pre 32 8.0 (1.4) 7.0 8.0 9.3
1 month 32 3.9 (2.2) 2.1 3.0 5.9
Final 32 4.9 (2.7) 2.1 5.0 7.0

Female
6 months Pre 54 8.1 (1.4) 7.0 8.0 9.0

1 month 52 4.4 (2.2) 3.0 4.0, 6.5
Final 53 3.9 (2.4) 2.0 3.5 5.8

12 months Pre 55 7.9 (1.5) 7.0 8.0 9.0
1 month 54 4.4 (2.1) 3.0 4.5 6.0
Final 55 4.3 (2.5) 2.0 5.0 6.0

Abbreviations: SD, standard deviation; VAS, Visual Analog Scale.
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subjects in filling out the questionnaire and returning it to 

the investigative staff, and missing data for some of these 

subjects.

A single intra-articular (SIJ) or MB (lumbar FJ) diag-

nostic block was used in selecting subjects to undergo RF or 

cooled RF LBN. Despite the recommendation of the SIS to 

perform double blocks, the authors prefer the use of a single 

block in their practices.

The main reason for this is that most of the patients, 

having obtained impressive pain relief after the first block, 

did not understand that this was a transient effect and that 

a second block would be necessary for severe degenerative 

changes. The authors have noted that doing a second block 

after a positive first block can engender insecure feelings 

and lead to reduced compliance. There is a substantial risk 

of false-positive responses to local anesthetic blocks, and the 

likely inclusion of subjects with false-positive responses in 

this study is a limitation that may contribute to the relatively 

lower success rates compared with studies in which controlled 

blocks were used.

The decreases in chronic pain and medication usage in 

this study suggest that the use of RF treatment should be first-

line treatment for LBP, with a 95% probability of significant 

pain reduction (3–4 points on the VAS 0–10 scale) that may 

last for 12 months.

The data suggest a lower decrease of pain, and improve-

ment of quality of life may be achieved in patients with BMI 

>30. However, the changes are still statistically and clinically 

significant. These results may be explained by technical dif-

ficulties in performing the procedure in larger patients or a 

higher C-reactive protein value and underlying inflammation 

in some obese patients. This bears further investigation. 

However, the presence of obesity should not be construed 

as a contraindication to interventions, such as neurotomies 

of the lumbar MB, L5 DR, or LB of SIJ. Obesity may prove 

to be a significant predictive factor.

The discrepancy in the response of the female and male 

subjects in this study was interesting, in that the Austrian 

women seem to be more satisfied than the men with the same 

decrease of VAS. However, further gender-specific studies 

should be done to confirm this observation about the outcome 

of these treatments. An interesting point could be that endo-

crine or menopausal status and perhaps former pregnancies 

may have played a role in our study as many more women 

(108) than men (51) reported chronic LBP.

The better long-term pain relief reported by the group 

doing sports activities 1–3 times a week for at least 30 

minutes suggests that LBP patients may get benefit from 

engaging in regular exercise. Further studies will be needed to 

determine whether special sports programs could be designed 

to further improve these outcomes.

The results of the lumbar MB neurotomies with the paral-

lel needle technique seem to be as good as the results of LB 

neurotomies of the SIJ with the cooled RF probe (Halyard 

Health SInergy System). Overall, the authors have deter-

mined that treatment with RF methods for chronic LBP is a 

safe and effective method for long-term pain reduction. It is 

recommended that insurance coverage should be provided 

for this treatment.

Disclosure
The authors report no conflicts of interest in this work.
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