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Abstract
AIM: To investigate if the clinical outcome of intra-
articular lumbar facet joint injections is affected by the 
therapist’s attitude. 

METHODS: A total of 40 patients with facet joint-
associated chronic low back pain were randomly 
divided into two groups. All patients received computed 
tomography-guided, monosegmental intra-articular 
facet joint injections. Following the therapeutic pro
cedure, the patients of the experimental group (EG) 
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held a conversation with the radiologist in a comfortable 
atmosphere. During the dialog, the patients were 
encouraged to ask questions and were shown four 
images. The patients of the control group (CG) left the 
clinic without any further contact with the radiologist. 
Outcome was assessed using a pain-based Verbal 
Numeric Scale at baseline, at 1 wk and at 1, 3, and 6 
mo after first treatment. 

RESULTS: The patient demographics showed no 
differences between the groups. The patients of the 
EG received 57 interventional procedures in total, 
while the patients of the CG received 70 interventional 
procedures. In both groups, the pain scores decreased 
significantly over the entire observation period. Com
pared to the CG, the EG showed a statistically significant 
reduction of pain at 1 wk and 1 mo post-treatment, 
while at 3 and 6 mo after treatment, there were no 
significant differences between both groups. 

CONCLUSION: Our results show a significant effect on 
pain relief during the early post-interventional period 
in the EG as compared to the CG. The basic principle 
behind the higher efficacy might be the phenomenon 
of hetero-suggestion.

Key words: Facet joint injection; Hetero-suggestion; 
Low back pain; Lumbar spine; Magnetic resonance 
imaging; Facet joint osteoarthritis
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Core tip: The presented results show a significantly 
positive effect of the therapist’s attitude on pain relief 
within the first month after facet joint intra-articular 
injections. Increased therapeutic efficacy seems to 
be evident in those patients who have a better under
standing of therapies applied on them.
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INTRODUCTION
Facet joint osteoarthritis (FJOA) is one of the major 
causes of chronic low back pain (CLP)[1,2]. FJOA and its 
secondary disorders set an increasing burden on health 
care systems[3]. Therefore, multiple therapeutic options 
have been reported and established in the management 
of FJOA-associated CLP[4]. Among others, injections 
of glucocorticoid-anaesthetic compositions into the 
lumbar facet joints (LFJ) are regularly implemented[5]. 
The concept of this therapeutic approach relies on the 

idea that the synovia of the degenerated facet joints 
is inflamed. Following this approach, intra-articular 
injections of above-mentioned drugs are performed to 
generate an anti-inflammatory effect leading to pain 
relief. To date, there is controversy about the effective
ness of intra-articular steroid injections[6]. Recently, 
several studies were conducted to learn more about the 
clinical benefit of LFJ infiltration with glucocorticoids in 
comparison to alternative treatment options[7-9].

Comparing the clinical outcome of radiofrequency 
denervation and intra-articular steroid injections in 
degenerated facet joints of the lumbar segments L3-S1, 
Lakemeier et al[7] analyzed 56 patients suffering from 
chronic low back pain in a double-blinded, randomized 
survey. Over a 6-mo observation period, the authors 
found no significant differences in pain-relief between the 
two procedures.

Apart from technical aspects of the interventional pro
cedure, numerous other factors are known to be involved 
in the outcome of LFJ infiltration. Gryll et al[10] already 
pointed out that situational parameters contribute to 
placebo effect in oral surgery interventions (attitudes of 
dentist and dental technician, status of communicator of 
drug effects, and information on drug effects). Of these 
factors, a significant fear reduction and more acceptable 
pain experience from mandibular block injection was only 
achieved by the attitudes of the dentist and the dental 
technician.

The aim of our study was to investigate the influ
ence of the therapist’s attitude and empathy on the 
effectiveness of LFJ infiltrations.

MATERIALS AND METHODS
Ethical committee approval was obtained for the study. 
All study participants gave their written informed consent 
prior to the therapy. 

Study participants
Demographics are presented in Table 1. Forty con
secutive patients with diagnosed facet joint syndrome 
of the segments L4/5 or L5/S1 were included in this 
non-blinded randomized controlled study. Every new 
patient was alternately assigned to the expermiental 
group (EG) or the control group (CG). The diagnosis was 
based on the clinical criteria for facet joint-associated 
CLP: Paraspinal pain with or without pseudoradicular 
symptoms; absence of neurological deficiency and pain 
on hyperextension. Prior to therapy, all patients also 
received standardized magnetic resonance imaging (MRI) 
of the lumbar spine (sagittal STIR images, sagittal T2- 
and T1-weighted images, axial T2-weighted images) to 
confirm morphologic signs of facet joint degeneration and 
to rule out other pain-related changes like a herniated 
lumbar disc or neoplasm. 

Inclusion criteria
The inclusion criteria were as follows: > 18 years of 
age; CLP for at least 3 mo and clinical diagnosis of facet 
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joint-related pain syndrome; MRI-proven facet joint 
degeneration.

Exclusion criteria
The exclusion criteria were as follows: Prior surgery on 
the lumbar spine; prior LFJ intra-articular injections in 
the last 12 mo; vertebral fractures or stenosis of the 
lumbar spinal canal; poorly regulated diabetes; known 
allergy to bupivacaine or triamcinolone acetate.

Intervention
All patients were handled in an outpatient set-up and 
had an informed consent discussion at least 24 h before 
the interventional procedure. All interventions were 
performed under computed tomography (CT; Siemens 
40, Siemens Medical Systems, Forchheim, Germany) 
guidance. The exposure parameters for CT scanning were 
120 kv and 40 mA. All scans were reconstructed in 2.4 
mm slice thickness and 1.2 mm overlap. Before therapy, 
it was ensured that patients were not taking anticoagu
lants or aspirin. All interventions were performed by 
a staff radiologist (A. M.) with more than 10 years of 
experience in interventional radiology. The L4/5 or L5/S1 
facet joints were injected bilaterally in a mono-segmental 
set-up. 

The course of the interventional procedure was as 
follows: (1) the target joints were identified by the pain 
pattern and the reproduction of pain with deep pressure 
directly before the interventional procedure; (2) after 
positioning the patient in a prone position, two wire 
markers were placed on the patient’s back. The first one 
was oriented lengthwise along the spinal processes and 
was used to plan the right and left puncture sites in an 
axial CT image. The second one was oriented crosswise 
at the level of maximum pain and was used to identify 
the lumbar level (L4/5 or L5/S1) to be treated on the 
sagittal scout view; (3) the skin around the puncture 
site was disinfected with 10% iodine solution; (4) 
under CT guidance, the needles were manually shifted 
to the target area and the correct needle position was 
documented by axial CT images; and (5) a mixture of 
4 mL of 0.5% bupivacaine and 1 mL of triamcinolone 
acetate (20 mg) was injected into each of the target 
joints. 

EG
Following the therapeutic procedure, the patients were 

shown four images on a quartered monitor view by the 
staff radiologist (Figure 1). The images are as follows: (1) 
the sagittal scout view of the lumbar spine; (2) an axial 
CT image showing the degenerated joints of the lumbar 
levels L4/5 or L5/S1; (3) an axial CT image showing the 
planned course of the needles as drawn with a digital 
caliper; and (4) an axial CT image showing the final, 
intra-articular positions of the needle tip on each side.

During the conversation with the patients of the EG in 
a comfortable atmosphere, the radiologist empathically 
emphasized the technical success of the procedure. Also, 
the patients were encouraged to ask questions during the 
dialog. After the conversation, the patients were asked to 
stay in the waiting room for an additional 30 min. If no 
side effects occurred, the patients were allowed to leave 
the medical facility. 

CG
After the therapeutic procedure, the radiologist left the 
interventional unit. As in the EG, the patients of the CG 
were asked to stay in the waiting room for 30 min. If 
no side effects occurred, they were allowed to leave the 
medical facility. No further face-to-face contact with the 
interventional radiologist was provided.

Outcomes
Outcome was assessed using a Verbal Numeric Scale 
(VNS). The options ranged from 1 to 10, with 1 re
presenting no pain and 10 representing the worst pain 
imaginable. Patients of both groups were instructed to 
give feedback 2 d after the therapeutic procedure. A 
reduction of pain of at least 50% as assessed by the VNS 
was defined as therapeutic success. If pain reduction was 
less than 50% or if subjective pain relief was insufficient, 
the patients were invited for further treatments according 
to the above-mentioned therapeutic process. Pain 
was assessed using the VNS at baseline (day of first 
treatment) and at 1 wk, 1 mo, 3 mo, and 6 mo after the 
first treatment.

Statistics analysis
Data analysis was performed using the BIAS software 
package (Epsilon publisher, Frankfurt/Main, Germany, 
http://www.bias-online.de) and comprised descriptive 
statistics inclusive of SD. The Wilcoxon-Mann-Whitney 
test was used to compare pre- and post-treatment 
results of the VNS pain scores. A P-value less than 0.05 
was considered statistically significant. No attempt at 
imputation was made for missing data.

RESULTS
Demographics
The patients’ demographics are listed in Table 1. Both 
mean age (approx: 58 ± 15) and age range (29-84) 
showed no differences among the groups. In the EG, 
more female patients were randomly enrolled compared 
to the CG.

EG CG

Gender
   Male 40% (8) 50% (10)
   Female   60% (12) 50% (10)
Age
   Mean ± SD 58.6 ± 15.4 57.5 ± 14.5
   Range 29-83 30-84

Table 1  Demographics of experimental group and control 
group

EG: Experimental group; CG: Control group.
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Procedural characteristics
The procedural characteristics are presented in Table 2. 
The patients of the EG received 57 interventional pro
cedures in total, while the patients of the CG received 
70 interventional procedures. The average number of 
procedures ranged from 2.85 ± 1.1 (EG) to 3.5 ± 2.1 (CG) 
and showed no statistical significance (EG vs CG, P = 0.39 
> 0.05).

Pain relief
VNS data are listed in Table 3. Compared to baseline, 
the pain scores decreased significantly (P < 0.05) at 
all investigated points in time in both groups (first 
week, first month, third month, and sixth months after 
treatment). In the EG, the median pain score decreased 
from 9 at baseline (range 8-10) to 3 at first week and 
first month after treatment (range 1-5). The baseline 
median pain score of 9 (range 4-10) in the CG declined 
to 4.5 at 3 mo (range 1-8) and 6 mo (range 1-9). 

Compared to the CG, the pain scores in the EG 
showed a higher decline in the early posttherapeutic 
phase, which was significant at 1 wk (P < 0.001) and 
at 1 mo (P = 0.004 < 0.05) post-treatment. Statistical 
analysis did not reveal significant differences between 
both groups at 3 mo (EG vs CG, P = 0.07 > 0.05) and 6 
mo (EG vs CG, P = 0.71 > 0.05) after treatment.

Adverse events
No adverse events were observed within the 6-mo post-

interventional period.

DISCUSSION
Our study demonstrates a distinct therapist’s effect 
on pain relief during the first month after LFJ intra-
articular injections in the EG in comparison to the CG. 
Increased therapeutic efficacy seems to be evident in 
those patients who have a better understanding of the 
interventional procedures. The underlying basic principle 
might be the effect of hetero-suggestion, which is a 
method to convey a message into the subconscious 
of another person. In our study, this effect occurred 
during the patient-physician interaction immediately 
after treatment when the standardized images of the 
performed therapy were presented to the patient. From 
the psychodynamic perspective, hetero-suggestion 
always comes along with a variable, inter-individual 
amount of auto-suggestion[11]. Having this in mind, it is 
understood that despite standardized hetero-suggestive 
procedures, the positive effect of therapies can vary 
among patients. Moreover, the level of suggestibility 
is not constant in humans but rather intra-individual, 
and depends on the type of intervention as well as 
on the therapeutic setup[11]. Patients are regularly 
more impressed by surgical setups as compared to 
medication alone. Therefore, surgical approaches have 
a higher auto-suggestive potential than non-surgical 
approaches[11]. The patient’s perception of the therapeutic 
effect can depend on how a drug is administered to the 

A B

C D
3 distance: 2.17 cm
3 angle: 39.2 degreesHOR

4 distance: 1.81 cm
4 angle: 49.2 degreesHOR

2 distance: 3.99 cm
2 angle: 90.0 degreesHOR

1 distance: 3.86 cm
1 angle: 90.0 degreesHOR

3 4

Figure 1  Set of four standard images presented to the experimental group. A: Sagittal scout view of the lumbar spine; B: Axial CT image showing the degenerated 
facet joints; C: Axial CT image showing the planned course of the needles; D: CT image showing the final positions of the needle tip on each side. CT: Computed 
tomography.
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patient. Patients report a better efficacy of drugs after 
intramuscular injections as compared to oral admini
stration, though pharmacokinetics does not provide 
evidence of that. Symptom red[12] uction is not possible 
merely by consciously wanting it but can rather be 
achieved by subconscious belief[11]. In this context, 
pain and Parkinson’s disease are best evaluated where 
the associated neurobiological effects cannot provide a 
conclusive explanation, but indicate a rather complex 
mode of action of placebo effects[13,14]. The involvement 
of cannabinoids and opioids is considered to be assured 
because placebo-associated effects can be antagonized 
by drugs[14]. Concurrently, the production endorphins 
and other neurotransmitters are regarded as possible 
neurophysiological mediators in pain relief as a result 
from hetero-suggestion[15]. 

Both placebo and suggestion are difficult to con
ceptualize, and therefore, cannot be directly evaluated 
scientifically. Nonetheless, both factors are considered 
as disruptive factors in studies[11]. A positive patient-
physician relationship is empirically approved to have 
the best curative effect in the field of psychotherapy[16]. 
Empathy, transparency, and the exchange of information 
on the treatment applied contribute to that curative 
effect. 

Both medical staff and patients associate the use 
of placebo effect with a form of deception[17]. Our 
study demonstrates how the comprehensible use of 
the placebo effect positively influences the therapeutic 
benefit of patients by a reproducible patient-physician 
interaction.

Over the past years, facet joint interventions were 
increasingly applied[5], while evidence of efficacy for 
therapeutic LFJ applications of glucocorticoids and 
local anaesthetics is only moderate for short-term 
improvement and limited for long-term improvement of 
facet joint-associated pain syndromes[18].

Ribeiro et al[8] investigated the therapeutic outcome 
of intra-articular vs intramuscular glucocorticoid app
lications in patients with facet joint-associated chronic 
low back pain. The experimental group was administered 
bilateral intra-articular injections in the three lower 
lumbar segments (L3-S1). In contrast, six intramuscular 
injections were given on the bilateral surface points of 
the paravertebral lumbar musculature in the control 
group. Both intra-articular and intramuscular injections 

led to pain relief in the 6-mo observation period with 
no significant difference between both groups. In order 
to analyze the therapeutic potency of intra-articular 
administration of corticosteroids, Manchikanti et al[9] 
randomized 60 patients in four groups. Groups Ⅰ and Ⅱ 
received intra-articular injections of either bupivacaine 
alone or in combination with Sarapin, while groups Ⅲ and 
Ⅳ additionally received corticosteroids. The results of the 
12-mo observation period revealed a statistically relevant 
pain relief and an improved functional status in all groups 
compared to baseline measurements. Interestingly, the 
average number of treatments, the average duration of 
pain relief, and the recorded pain scores at 3, 6, and 12 
mo did not differ significantly between the study groups.

Regarding these studies using a variety of different 
interventional procedures for the treatment of facet joint-
associated pain syndromes[7-9], two aspects become 
obvious: (1) regardless of the applied technique or drug 
combinations, the pain scores decrease significantly in 
the course of the respective observation period compared 
to the baseline; and (2) long-term pain scores show no 
significant differences after LFJ intra-articular injection 
with different drug combinations.

Considering the above-mentioned aspects, it is 
evident that the most important factor to overcome 
facet joint-associated CLP is time, i.e., for patients, the 
most critical phase is the first weeks after pain onset. 
Against this background, the results of this study 
should find consideration in the daily clinical routine. 
Radiologists should be aware of the phenomenon of 
hetero-suggestion, which can be easily and effectively 
applied to support therapies such as LFJ infiltrations.

Limitations of this study are the relatively small 
patient cohort and the non-blinded study design, which 
could have resulted in the generation of an observer 
bias. Furthermore, this study focused on the therapist’s 
attitude. Of course, there are several other factors that 
can induce placebo effects, e.g., patients’ beliefs and 
values and sociocultural factors. Another limitation is the 
non-standardization of the post-procedural conversation 
with its open-ended questions and the impossible 
quantification of the therapist’s hetero-suggestive 
effects. 

The therapist’s attitude has a significant positive 
effect on pain relief in patients with LFJ-associated CLP 
during the early post-interventional period after LFJ 

No. procedures in 6 mo EG CG

1   5   2
2   2   2
3   4   5
4   4   7
5   4   4
Total procedures in 6 mo 57 70
Average 2.85 ± 1.1 3.5 ± 2.1 

Table 2  Frequency of procedures over a period of 6 mo

EG: Experimental group; CG: Control group.

Pain score EG CG

Median (range)
Baseline   9 (8-10)      9 (4-10)
1 wk 3 (1-5) 6.5 (3-8)
1 mo 3 (1-5)    5 (3-8)
3 mo 4 (1-6) 4.5 (1-8)
6 mo   5 (1-10) 4.5 (1-9)

Table 3  Comparison of pain improvement based on a verbal 
numeric scale

EG: Experimental group; CG: Control group.
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intra-articular injection. The underlying principle might 
be the phenomenon of hetero-suggestion. Radiologists 
should be aware of such psychological phenomena in 
order to use them as a powerful and easy-to-apply tool, 
which can support therapeutic procedures such as intra-
articular injections.
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