
Background: The sacroiliac joint has been implicated as a source of low back and lower ex-
tremity pain. There are no definite historical, physical, or radiological features that can defini-
tively establish a diagnosis of sacroiliac joint pain. Based on the present knowledge, an accu-
rate diagnosis is made only by controlled sacroiliac joint diagnostic blocks. The sacroiliac joint 
has been shown to be a source of pain in 10% to 27% of suspected patients with chronic low 
back pain utilizing controlled comparative local anesthetic blocks. 

Study Design: A systematic review of diagnostic and therapeutic sacroiliac joint 
interventions. 

Objective:  To evaluate the accuracy of diagnostic sacroiliac joint interventions and the utility 
of therapeutic sacroiliac joint interventions. 

Methods: The literature search was carried out by searching the databases of PubMed, EM-
BASE, and Cochrane reviews.

Methodologic quality assessment of included studies was performed using the Agency for 
Healthcare Research and Quality (AHRQ) methodologic quality criteria for diagnostic accuracy 
and observational studies, whereas randomized trials were evaluated utilizing the Cochrane re-
view criteria. Only studies with scores of 50 or higher were included for assessment.

Level of evidence was based on the U.S. Preventive Services Task Force (USPSTF) criteria. 

Outcome Measures: For diagnostic interventions, the outcome criteria included at least 
50% pain relief coupled with a patient’s ability to perform previously painful maneuvers with 
sustained relief using placebo-controlled or comparative local anesthetic blocks.

For therapeutic purposes, outcomes included significant pain relief and improvement in func-
tion and other parameters. Short-term relief for therapeutic interventions was defined as 6 
months or less, whereas long-term effectiveness was defined as greater than 6 months. 

Results: The indicated level of evidence is II-2 for the diagnosis of sacroiliac joint pain utiliz-
ing comparative, controlled local anesthetic blocks. The prevalence of sacroiliac joint pain is es-
timated to range between 10% and 38% using a double block paradigm in the study popula-
tion. The false-positive rate of single, uncontrolled, sacroiliac joint injections is 20% to 54%. 

The evidence for provocative testing to diagnose sacroiliac joint pain is Level II-3 or limited. 

For radiofrequency neurotomy the indicated evidence is limited (Level II-3) for short- and long-
term relief. 

Limitations: The limitations of this systematic review include the paucity of literature evalu-
ating the role of both diagnostic and therapeutic interventions and widespread methodologi-
cal flaws. 

Conclusions:  The indicated evidence for the validity of diagnostic sacroiliac joint injections is Lev-
el II-2. The evidence for the accuracy of provocative maneuvers in the diagnosing of sacroiliac joint 
pain is limited (Level II-3). The evidence for radiofrequency neurotomy is also limited (Level II-3). 

Key words: Chronic low back pain, sacroiliac joint pain, sacroiliitis, sacroiliac joint injection, 
sacroiliac joint dysfunction, thermal radiofrequency, pulsed radiofrequency 
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power for diagnosing sacroiliac joint pain. They con-
cluded that in view of the lack of a gold standard for 
sacroiliac joint pain, the diagnostic validity of tests for 
sacroiliac joint pain should be regarded with caution. 

Song et al (37) performed a systematic literature 
review evaluating the diagnostic value of scintigra-
phy in assessing sacroiliitis and ankylosing spondylitis. 
They concluded that scintigraphy is at best of limited 
value in establishing a diagnosis of ankylosing spon-
dylitis. Two systematic reviews evaluated the role of 
diagnostic intraarticular injections (1,2) in establishing 
the sacroiliac joint(s) as the primary pain generator. 
Both reviews concluded the specificity and validity to 
be moderate. In a best-evidence review of diagnostic 
procedures for neck and low back pain that focused 
on previously published systematic reviews (1,2,28), 
Rubinstein and van Tulder (38) also concluded that 
there was moderate evidence for diagnostic sacroiliac 
joint blocks.

Sacroiliac joint pain may be managed by 
intraarticular injections or neurolysis of the nerve 
supply. However, 2 previous systematic reviews (1,2) 
found the evidence supporting therapeutic sacroiliac 
joint interventions to be limited. European guidelines 
for the management of chronic non-specific low back 
pain (39) evaluating the literature through 2002 also 
concluded that there is limited evidence supporting 
sacroiliac joint injections with corticosteroids. But de-
spite the absence of any clear consensus in favor of 
sacroiliac joint interventions, their use has continued 
to grow in recent years (40-42). 

The purpose of this review is to systematically as-
sess the literature on diagnostic and therapeutic sac-
roiliac joint interventions. 

METHODS

The literature search included the databases 
PubMed, EMBASE, and Cochrane reviews; systematic 
and narrative reviews; and the NIH clinical trials reg-
istry. The search included articles published between 
1966 and 2008. A manual review of the reference sec-
tion of selected articles was then performed to iden-
tify relevant studies missed in the electronic search. 
Only English language articles were reviewed. 

The search was conducted utilizing the following 
terms: sacroiliac joint, sacroiliac joint pain, sacroiliac 
joint injections, radiofrequency neurotomy of sacro-
iliac joint, neurolytic blocks of sacroiliac joint.

C ontrolled studies have established 
intervertebral discs, facet joints, and sacroiliac 
joints as potential sources of low back and 

lower extremity pain (1-13). The sacroiliac joint is 
accepted as a potential source of low back and/or 
buttock pain with or without lower extremity pain. 
The sacroiliac joint has been implicated as the primary 
source of pain (1-8) in 10% to 27% (4,9,10) of patients 
with suspected sacroiliac joint pain utilizing controlled 
comparative local anesthetic blocks. 

The sacroiliac joint is a diarthrodial joint, receiv-
ing innervation from the lumbosacral nerve roots 
(14-23). Neurophysiologic studies have demonstrated 
both nociceptive and proprioceptive afferent units in 
the sacroiliac joint (19,20,24). Referral patterns based 
on sacroiliac joint provocation and analgesic response 
to local anesthetics have been published in asymptom-
atic volunteers (25) and patients with pain (26,27). 

There is no universally accepted gold standard for 
the diagnosis of low back pain stemming from the sac-
roiliac joint(s), intervertebral disc(s), or facet joint(s) 
(28). The recommended reference standards involve 
anesthetic or provocative injections (13). Multiple ar-
guments have been made in favor and against the di-
agnostic accuracy of controlled local anesthetic blocks 
(1-8,12,28-35). However, controlled local anesthetic 
blocks continue to be the best available tool to iden-
tify either the intervertebral discs, facet, or sacroiliac 
joints as the source of low back pain (1-3,13,28). Yet, 
these reference standards are invasive, expensive, and 
often difficult to interpret, and therefore may not be 
suitable for routine clinical use. 

In a systematic review evaluating a battery of tests 
to identify the disc, sacroiliac joint, or facet joint as the 
source of low back pain, Hancock et al (28) suggested 
that a combination of sacroiliac joint pain provocative 
maneuvers appears to be useful in pinpointing the sac-
roiliac joint as the principal source of symptoms in pa-
tients with pain below the 5th lumbar vertebra. They 
also concluded that although a positive bone scan has 
high specificity, it is associated with a very low sensitiv-
ity, which means that the majority of patients with the 
sacroiliac joint pain will not be accurately identified.

A systematic review by Szadek et al (36), evalu-
ated the diagnostic validity of the International As-
sociation for the Study of Pain (IASP) criteria for sac-
roiliac joint pain. The meta-analysis showed that the 
thigh thrust test, the compression test, and 3 or more 
positive stressing tests contain sufficient discriminative 
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Diagnostic Sacroiliac Joint Interventions

Inclusion Criteria 
Diagnostic sacroiliac joint interventions in patients 

with chronic low back and/or lower extremity pain for 
greater than 3 months in duration were analyzed for 
review. Only those studies utilizing fluoroscopically 
guided controlled diagnostic blocks (i.e., placebo-con-
trolled or comparative local anesthetic) were included. 
The criterion standard for diagnosis of sacroiliac joint 
pain was 50% or greater pain relief for the duration of 
action of the local anesthetic, coupled with increased 
ability to perform previously painful movements. 

Excluded from analysis were studies done on ani-
mals, cadavers, ultrasound guided injections, case re-
ports, book chapters, non-evidence-based guidelines, 
letters to the editor, and expert opinion papers. 

Method of Review 
All abstracts obtained from computerized data-

base searches were screened for inclusion. Two phy-
sician reviewers evaluated articles meeting inclusion 
criteria for methodologic quality using the modified 
Agency for Healthcare Research and Quality (AHRQ) 
criteria for diagnostic studies (43). 

The quality of individual articles was evaluated 
using the above criteria with application of consensus-
based weighted scores developed by the guidelines 
committee of the American Society of Interventional 
Pain Physicians (ASIPP) (33). These guidelines have 
been utilized in other systematic reviews (44,45) and 
have recently been refined and modified (46-50). Only 
studies scoring at least 50 out of 100 were included 

for analysis. 
Each study was evaluated by 2 physicians for the 

stated criteria with any disagreements resolved by a 
third physician. If there was a conflict of interest with 
the reviewed manuscripts with authorship or any oth-
er type of conflict, the involved authors did not re-
view the manuscripts for quality assessment, clinical 
relevance, evidence synthesis, or grading of evidence. 

Analysis of Evidence 
Qualitative analysis was conducted using 5 levels 

of evidence, ranging from Level I to III with 3 subcat-
egories in Level II, as illustrated in Table 1 (51). 

Therapeutic Sacroiliac Joint Interventions

Inclusion Criteria 
Studies should have documented the existence 

of sacroiliac joint pain using controlled sacroiliac 
joint blocks. Two types of SI joint interventions were 
included in this review: intraarticular sacroiliac joint 
injections and radiofrequency neurotomy of the nerve 
supply to the sacroiliac joint. All studies must have 
documented outcome evaluations extending at least 
6 months, with appropriate statistical analysis.

Studies done without appropriate diagnostic 
methods (i.e., minimizing false-positive responses, 
non-systematic reviews, book chapters, and case re-
ports were excluded.

Outcome Parameters
The primary outcome measure was pain relief at 

various time points documented over a period lasting 

Table 1. Modified quality of  evidence developed by USPSTF.

I: Evidence obtained from multiple properly conducted diagnostic accuracy studies.

II-1: Evidence obtained from at least one properly conducted diagnostic accuracy study of adequate size.

II-2: Evidence obtained from at least one properly designed small diagnostic accuracy study.

II-3: Evidence obtained from diagnostic studies of uncertainty.

III: Opinions of respected authorities, based on clinical experience descriptive studies and case reports or reports of expert committees.

Adapted from the U.S. Preventive Services Task Force (USPSTF) (51).
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at least 6 months. Secondary outcome measures were 
functional improvement, psychological improvement, 
return-to-work, opioid use, and complications. Short-
term relief was defined as relief lasting 6 months or 
less and long-term relief as benefits extending beyond 
6 months. 

Methodologic Quality Assessment 
The quality of each individual article used in this 

analysis was assessed by modified Cochrane review cri-
teria with weighted scores (52) for randomized trials 
and AHRQ quality criteria for assessment for obser-
vational studies (43) with consensus-based weighted 
scoring developed by the guidelines committee of 
ASIPP (33) and used in other systematic reviews (44,47-
50,53-61). Only studies scoring at least 50 out of 100 
were included for analysis.

Each study was evaluated by 2 physicians for the 
stated criteria with any disagreements resolved by a 
third physician. If there was a conflict of interest with 
the reviewed manuscripts with authorship or any oth-
er type of conflict, the involved authors did not re-

view the manuscripts for quality assessment, clinical 
relevance, evidence synthesis, or grading of evidence.

Analysis of Evidence 
Qualitative analysis was conducted using 5 levels 

of evidence, ranging from Level I to III with 3 subcat-
egories in Level II, as illustrated in Table 1 (51). 

 Recommendations
Grading recommendations were based on Guyatt 

et al’s criteria with 6 Levels, 1A – 1C strong and 2A – 2C 
weak as illustrated in Table 2 (62).

RESULTS

Diagnostic Studies 

Literature Search 
Our comprehensive search yielded 2,260 articles 

for review on sacroiliac joint pain (Fig. 1). However, 
only 13 studies were considered for inclusion. 

The following studies were excluded for failure 

Table 2. Grading recommendations.

Grade of  Recommendation/
Description

Benefit vs Risk and 
Burdens

Methodological Quality of  
Supporting Evidence Implications

1A/strong recommendation, 
high-quality evidence

Benefits clearly outweigh 
risk and burdens, or vice 
versa

RCTs without important limitations 
or overwhelming evidence from 
observational studies

Strong recommendation, can apply 
to most patients in most circum-
stances without reservation

1B/strong recommendation, 
moderate quality evidence

Benefits clearly outweigh 
risk and burdens, or vice 
versa

RCTs with important limitations 
(inconsistent results, methodologi-
cal flaws, indirect, or imprecise) or 
exceptionally strong evidence from 
observational studies

Strong recommendation, can apply 
to most patients in most circum-
stances without reservation

1C/strong recommendation, 
low-quality or very low-quality 
evidence

Benefits clearly outweigh 
risk and burdens, or vice 
versa

Observational studies or case series Strong recommendation but may 
change when higher quality evi-
dence becomes available

2A/weak recommendation, high-
quality evidence

Benefits closely balanced 
with risks and burden

RCTs without important limitations 
or overwhelming evidence from 
observational studies

Weak recommendation, best action 
may differ depending on circum-
stances or patients’ or societal 
values

2B/weak recommendation, 
moderate-quality evidence

Benefits closely balanced 
with risks and burden

RCTs with important limitations 
(inconsistent results, methodologi-
cal flaws, indirect, or imprecise) or 
exceptionally strong evidence from 
observational studies

Weak recommendation, best action 
may differ depending on circum-
stances or patients’ or societal 
values

2C/weak recommendation, 
low-quality or very low-quality 
evidence

Uncertainty in the estimates 
of benefits, risks, and burden; 
benefits, risk, and burden 
may be closely balanced

Observational studies or case series Very weak recommendations; 
other alternatives may be equally 
reasonable

Adapted from Guyatt G et al. Grading strength of recommendations and quality of evidence in clinical guidelines. Report from an American 
College of Chest Physicians task force. Chest 2006; 129:174-181 (62). 
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Fig. 1. Literature search flow diagram for sacroiliac joint diagnostic studies.
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to exclude patients with comparative blocks or unre-
solveable technical flaws (Table 3).

Fortin et al (25) used pain provocation during a 
single anesthetic block. Schwarzer et al (11) used ! 
75% reduction in pain following a single injection of 
local anesthetic in patients with pain experienced be-
low L5/S1. Dreyfuss et al (63) used a single injection of 
local anesthetic and corticosteroid, noted pain prov-
ocation, and required more than 90% diminution in 
the mean pain score. Slipman et al (27) used ! 80% 
reduction in general pain on a vascular autonomic 
signal (VAS) following a single anesthetic injection in 
low back pain patients. Laslett et al (64) and Young et 
al (65) used greater than 80% relief as their criterion 
standard following single blocks. Maigne et al (66) 
and Slipman et al (67) both utilized single diagnostic 
blocks with 75% and 80% pain relief, respectively, in 
evaluating the sensitivity and specificity of radionu-
clide bone scanning. Broadhurst and Bond (68) utilized 
a placebo-controlled injection with ! 70% relief and 
the reduction of pain provocation. However, this study 
had multiple issues relating to the technical aspects of 
the injection and volume of injectate (69). Pang et al 
(70) also utilized a single block. Maigne and Planchon 
(12) evaluated sacroiliac joint pain after lumbar fusion 
with a single block with a criterion standard of 75% 
pain relief on a VAS with 35% positive rate of blocks. 

Multiple authors used dual blocks with 2 local an-
esthetics of different duration of action (4,9,10,71-73).
These studies met all inclusion criteria for diagnostic 
accuracy evaluation and thus underwent methodolog-
ical quality assessment. 

Diagnostic Accuracy Studies
Five studies were incorporated for methodologic 

quality assessment of diagnostic accuracy of diagnos-
tic sacroiliac joint injections (4,9,10,71-73). 

Methodologic Quality Assessment
The methodologic quality assessment of the 5 

studies meeting inclusion criteria are illustrated in Ta-
ble 4. Two publications by van der Wurff et al (72,73) 
were from a single study; consequently, 5 studies were 
included in the methodologic quality assessment. The 
series of blocks in these studies were performed un-
der fluoroscopic guidance using lidocaine and bupiva-
caine, with the response and criterion being at least 
50% pain relief.

Study Characteristics 
Table 5 shows the characteristics of the diagnostic 

studies evaluating the accuracy and prevalence. 
Maigne et al (9) studied 54 patients who had 

chronic (> 50 days) unilateral low back pain (VAS > 4) 
with or without radiation to the posterior thigh with 
associated pain and tenderness over the posterior 
sacroiliac joint. Dual injections were performed, first 
with a screening lidocaine injection (2 mL), then with 
bupivacaine. Nineteen of 54 patients had ! 75% re-
lief from the screening block and 10 of 19 participants 
had ! 75% improvement lasting longer than 2 hours 
from the confirmatory bupivacaine block. Among the 
54 subjects, 10 or 18.5% were considered to have sac-
roiliac joint pain. The false-positive rate using the to-
tal number of screening blocks was determined to be 

Table 3. Illustration of  studies excluded.

Study Reason for Exclusion

Fortin et al (25) Used pain provocation during a single anesthetic block.

Schwarzer et al (11) Used single injection of local anesthetic. 
Dreyfuss et al (63) Used a single injection of local anesthetic and corticosteroid.
Slipman et al (27) Single anesthetic injection in low back pain patients was used.
Laslett et al (64) Single blocks were used.

Young et al (65) Single blocks were used.

Maigne et al (66) Utilized single diagnostic blocks.

Slipman et al (67) Utilized single diagnostic blocks.
Broadhurst and Bond (68) This study had multiple issues relating to the technical aspects of the injection and volume of injectate (71).
Pang et al (70) Utilized a single block.

Maigne and Planchon (12) Evaluated with a single block.
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20% (12). Since only patients with a high likelihood of 
sacroiliac joint pain were tested, the calculated preva-
lence rate of 18.5% may not be reliable. The authors 
also excluded 3 patients who remained pain-free after 
receiving the screening block. In addition, 3 others had 
a temporary sciatic palsy after the first block resulting 
from leakage of the anesthetic. In 7 cases, penetration 
of the sacroiliac joint was technically impossible be-
cause of degenerative changes. Consequently, among 
the 67 enrolled patients, only 54 completed the study 
because the injected contrast was insufficient to fill 
the entire joint cavity, no arthrographic interpretation 
was conducted.

Manchikanti et al (4) evaluated 120 patients who 
presented to a pain clinic with low back pain of ! 6 
months. Twenty patients with suspected sacroiliac joint 
involvement (i.e., negative facet blocks, spontaneous 
pain in the sacral region, sacroiliac joint tenderness, 
and positive provocative maneuvers) then underwent 
screening sacroiliac joint injections with 2% lidocaine 
followed in 3 to 4 weeks by confirmatory bupivacaine 
blocks. Six patients had ! 80% short-acting pain relief 
following the screening block. Among these subjects, 
2 patients experienced concordant pain relief after the 
confirmatory bupivacaine block. When calculated for 
all patients with low back pain, the overall prevalence 

of SI joint pain was 2%. When patients with radicu-
lar symptomatology and facetogenic pain were ruled 
out, the point prevalence rate increased to 10% with 
a false-positive rate of 22%. Despite the otherwise 
strong methodology, the small sample size limits the 
applicability and conclusions that can be drawn. 

In a retrospective review involving 158 patients, 
Irwin et al (10) evaluated the prevalence of sacroiliac 
joint pain in various subgroups using dual compara-
tive local anesthetic blocks. Fluoroscopically guided 
intraarticular injections were performed first with 2 mL 
of 2% lidocaine, followed by 2 mL of 0.25% bupiva-
caine with corticosteroid for the confirmatory injection. 
A positive response was defined as greater than 70% 
pain relief lasting at least 3 and 4 hours after the first 
and second injections, respectively. Overall, the per-
centage of patients diagnosed with sacroiliac joint pain 
using the dual comparative local anesthetic injections 
was 26.7% (42/158). The authors found that patients 
diagnosed with sacroiliac joint pain tend to be older 
than those with other pain sources, whereas, gender, 
age, and smoking status were not correlated with the 
response to diagnostic blocks. Although this study was 
the largest and one of the most externally valid among 
the studies analyzed, its retrospective nature raises 
multiple issues related to validity. These issues include 

Table 4. Methodological quality assessment and scoring of  sacroiliac joint studies.

STUDY
Study 

Population 
(15)

Adequate 
Description 

of  Test 
(10)

Appropriate Reference 
Standard (30)

Blinded Comparison of  Test 
(30)

Avoidance 
of  

Verification 
Bias (15)

TOTAL 
(100)

Appropriate 
reference 

standard (gold 
standard) used 
for comparison 

(15)

Reference 
standard 

reproducible 
(15)

Evaluation 
of  test 

without 
knowledge 
of  disease 
status, if  

possible (15)

Independent, 
blind 

interpretation 
of  test and 
reference 

(15)

Manchikanti et 
al (4) 15 10 5 5 5 10 15 65

Maigne et al (9) 15 10 5 5 5 10 15 65

Irwin et al (10) 15 10 5 5 5 10 15 65

Laslett et al (71) 15 10 5 5 5 10 15 65

van der Wurff et 
al (72) 15 10 5 5 5 10 15 65

( ) weighted item score

Methodological criteria and scoring adapted from West S et al. Systems to Rate the Strength of Scientific Evidence, Evidence Report, Technology 
Assessment No. 47. AHRQ Publication No. E016 (43).
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Table 5. Characteristics of  reported diagnostic studies evaluating prevalence.

Study Participants Objective(s) Interventions(s) Result(s)

Maigne et al (9) 54 patients aged 18-75 
with chronic unilateral 
LBP with or without 
radiation to the poste-
rior thigh for > 50 days 
(median 4.2 months). 
Patients had failed epi-
dural or lumbar facet 
injections. 

To determine the 
prevalence of sacroiliac 
joint pain in a selected 
population of patients 
with low back pain 
and assess certain pain 
provocation tests. 

Successful blockade of the sacroiliac 
joint in 54 patients. A screening block 
was done with 2% lidocaine and a con-
firmatory block was performed with 
bupivacaine 0.5%. Greater than 75% 
relief was considered a positive block. 

Prevalence = 18.5% 

False-positive rate = 20% 

Manchikanti et 
al (4) 

120 patients (age 18-
90) presenting to the 
clinic with > 6 months 
of low back pain and 
no structural basis for 
the pain by radiograph-
ic imaging. 20 patients 
were evaluated for SI 
joint pain. 

To determine the 
frequency of various 
structures responsible 
for low back pain. 

All patients had facet blocks. 
Non-responders who fit criteria 
had double injection sacroiliac joint 
blocks. The screening block was done 
with 2% lidocaine and the confirma-
tory block was performed using 0.5% 
bupivacaine. 

The incidence of sacroiliac 
joint pain was 2% of the 
overall sample and 10% 
of those suspected to have 
sacroiliac joint pain. The 
false-positive rate was 22%. 

Irwin et al (10) 158 patients under-
went sacroiliac joint 
injections with average 
symptoms duration of 
34 months. Patients 
failed conservative 
modalities prior to 
injection therapy. 

To evaluate prevalence 
and correlation be-
tween age, gender, and 
body mass index by 
dual comparative local 
anesthetic blocks. 

The fluoroscopically guided contrast-
enhanced sacroiliac joint injections 
were performed initially with 2 mL of 
2% lidocaine for the first injection, fol-
lowed by 2 mL of 0.25% bupivacaine, a 
local anesthetic, for the confirmatory 
injection. A patient was required to 
have at least 70% reduction of familiar 
painful symptoms after the initial 
injection for 3 or 4 hours for positive 
response. 

26.6% were found to have 
sacroiliac joint pain by dual 
injections. 

Estimated false-positive 
rate = 53.8%

Laslett et al (71) 48 patients received 
initial sacroiliac joint 
diagnostic injec-
tion, derived from 62 
patients with buttock 
pain with or without 
lumbar or lower ex-
tremity symptoms.

To assess the diag-
nostic accuracy of 
clinical examination in 
identifying symptom-
atic and asymptomatic 
sacroiliac joints using 
double-diagnostic 
injections as reference 
standard.

16 patients had positive response to 
sacroiliac joint injections and 5 of 
them did not receive a confirmatory 
diagnostic injection because they de-
rived such symptomatic relief from the 
initial procedure that a confirmatory 
injection could not be justified. 
11 patients received a confirmatory 
injection and all of them tested posi-
tive. Overall 32 patients had negative 
sacroiliac joint injections and did not 
require a confirmatory injection. 

25.6% were found to have 
sacroiliac joint pain by dual 
injections. 

Estimated false-positive 
rate = none

van der Wurff et 
al (72)

Total number of 140 
patients with chronic 
low back pain visiting 
the pain clinic in the 
Netherlands, 60 pa-
tients entered the study.

To compare the 
diagnostic accuracy of 
multi-test regimen of 
5 sacroiliac joint pain 
provocation test with 
fluoroscopically con-
trolled double sacro-
iliac joint blocks using 
a short- and long-act-
ing local anesthetic. 

 The fluoroscopically guided contrast 
enhanced sacroiliac joint injections 
were performed initially with 2 mL of 
2% lidocaine and next time with 0.25% 
bupivacaine.

A reduction in the patient’s character-
istic pain of 50% or more on the VAS 
remaining for at least one hour for 
lidocaine or 4 hours for bupivacaine 
was considered as positive. When a 
patient showed a VAS reduction after 
both intraarticular sacroiliac joint 
blocks, this was considered a positive 
response. Any other outcome was 
considered a negative response.

Prevalence = 38% 

False-positive rate = 21%
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non-uniform screening procedures, and lack of stan-
dardization regarding injection technique. The higher 
false-positive rate reported in this study (53.8%) can be 
attributed to using the number of positive screening 
blocks as the denominator, rather than the initial num-
ber of injections

van der Wurff et al (72) evaluated 60 patients 
meeting the inclusion criteria of pain below L5 over-
lying the posterior aspect of sacroiliac joint and pain 
intensity exceeding 50 on a 0 – 100 VAS scale. Excluded 
patients included those with ankylosing spondylitis, 
leg-length discrepancies greater than 2 cm, positive 
Waddell’s signs, clinical osteoarthritis, and radicular 
pain with focal neurological signs or symptoms. Each 
patient underwent 2 diagnostic sacroiliac joint injec-
tions on separate occasions with short and long-acting 
local anesthetics. All blocks were performed by an an-
esthesiologist unaware of the results of provocation 
testing by an independent investigator who examined 
the patient prior to the procedure. A positive response 
was pre-designated as ! 50% pain relief lasting for at 
least one hour after the intraarticular lidocaine injec-
tion and at least 4 hours after the bupivacaine block. 
Any other outcome was considered to be a negative 
response. Twenty-seven patients (45%) responded 
positively to both blocks. Among those patients with 
3 or more positive provocative tests, 29 achieved a 
positive response following the initial block, with 23 
obtaining prolonged pain relief after the bupivacaine 
injection (true-positives). One patient did not respond 
to either block. 

Laslett et al (71) evaluated 48 patients who un-
derwent screening diagnostic sacroiliac joint injec-
tions from amongst a sample of 62 with buttock pain 
with or without lumbar or lower extremity symptoms. 
Sixteen patients had a positive response, predeter-
mined to be ! 80% relief. Five responders obtained 

long-term relief, leaving 11 patients who underwent 
confirmatory blocks with bupivacaine. All confirma-
tory blocks were positive. Ten of the 11 sacroiliac joint 
patients met clinical examination criteria for having 
sacroiliac joint pain, defined as 3 (of 5) positive provo-
cation tests in absence of peripheralization or central-
ization. Potential sources of bias were that these pa-
tients were specifically selected for injection therapy 
and exposed to multiple procedures. Excluding the 5 
patients with a prolonged response to the lidocaine 
screening blocks, the prevalence rate in this pre-select-
ed was 26% (Table 6). Potential confounding factors 
include the lack of false-positive responses and that 
some of these patients were included in other studies 
and publications (64,65,71).

Level of Evidence
The indicated level of evidence is Level II-2, as il-

lustrated in Table 1. 

Provocation Testing 
There is no universally accepted gold standard 

for the diagnosis of low back pain originating from 
the sacroiliac joint. The recommended reference 
standard involves either anesthetic or provocative 
injections; however, doubts have been cast on the 
validity of a sacroiliac joint block as a diagnostic 
gold standard. A review by Berthelot et al (74) con-
cluded clinical signs and maneuvers to be unreliable 
for diagnosing pain originating within the sacroiliac 
joint, being fraught with both low sensitivity and 
specificity. But this review also concluded that sac-
roiliac joint blocks were similarly unreliable, since 
pain patterns formerly attributed to the sacroiliac 
joint can be related to extraarticular structures, 
most notably the numerous ligaments surrounding 
the joint. 

Study
Methodologic 

Criteria
# of  Subjects Prevalence Estimates False-Positive Rate

Manchikanti et al (4) 65 20 10% (95% CI, 0% - 23% ) 22% (95% CI, 3% - 42%)

Maigne et al (9) 65 54 18.5% (95% CI, 8% - 29%)  ) 20% (95% CI, 8% - 33%)

Irwin et al (10) 65 158 26.6% (95% CI, 20% - 34%) 53.8% (95% CI, 43% - 64%)

Laslett et al (71) 65 43/48 25.6% (95% CI, 12% - 39%) 0%

van der Wurff et al (72) 65 60 38% (95% CI, 26% - 51%) 21% (95% CI, 7% - 35%)

CI = confidence interval

Table 6. Data of  prevalence of  sacroiliac joint pain by controlled diagnostic blocks. 
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In contrast, Szadek et al (36) and Hancock et al 
(28) in 2 separate systematic reviews showed a positive 
correlation between provocation testing and diagnos-
tic blocks. Hancock et al (28) included 6 studies in their 
analysis (63,64,66,67,68,71,72) while Szadek et al in-
cluded 15 (36). In a systematic appraisal of the litera-
ture assessing the accuracy of multiple tests for back 
pain utilizing QUADAS criteria, Simpson and Gemmell 
(75) identified 5 studies that focused on sacroiliac joint 
pain (63,64,68,71,76). They found no single test to be 
consistently valid. 

Among the studies analyzed in these reviews, 
3 employed dual blocks (9,71,72), and hence were 
considered. 

Maigne et al (9) determined the prevalence of 
sacroiliac joint pain in a selected population of pa-
tients suffering from low back pain and assessed the 
validity of various pain provocation tests. The patients 
underwent 7 sacroiliac pain provocation tests, which 
included the distraction test, compression test, sacral 
pressure test, Gaenslen’s test, Patrick’s test, resisted ex-
ternal rotation of the hip, and direct pressure on the 
pubic symphysis, before and after a screening block. 
However, no statistically significant association was 
found between the response to the blocks and any 
single clinical parameter. They concluded that no pain 
provocation test was a useful predictor of sacroiliac 
joint pain.

Laslett et al (71) concluded that the diagnostic ac-
curacy of the clinical examination in conjunction with 
reasoning processes was superior to sacroiliac joint 
pain provocation maneuvers as stand alone tests. Ex-
cluding patients whose pain centralized or peripheral-
ized increased the positive likelihood ratio for identi-
fying a symptomatic sacroiliac joint(s) in patients with 
3 or more provocative tests. 

van der Wurff et al (72) evaluated the diagnostic 
accuracy of a multi-test regimen of 5 sacroiliac joint 
pain provocation tests by comparing it to the results 
of fluoroscopically guided double local anesthetic 
blocks. The five provocation tests included the distrac-
tion test, compression test, thigh thrust, Patrick’s sign, 
and Gaenslen’s test. Among the 60 patients studied, 
45% obtained a positive response to both blocks. 
Whereas none of the provocation tools were specific 
as a stand-alone test, a combination of 3 or more posi-
tive tests was deemed to be a reliable indicator. Seven 
patients were categorized as having false-positive 
blocks. Four of the 23 double-block patients obtained 
complete relief of their pain after injection such that 

19 patients could be considered “true-positives.” The 
false-positive rate for this study was estimated to be 
21% with a prevalence rate of 38%. The authors’ con-
clusion that a correlation exists between the finding 
of 3 or more positive pain provocation tests and an 
analgesic response to double intraarticular sacroiliac 
joint blocks corroborates the results of Laslett et al 
(71). This study is limited by a pain relief criterion stan-
dard response of ! 50% rather than ! 80% pain relief 
after injection. 

Level of Evidence
The indicated evidence for the accuracy of pro-

vocative maneuvers in diagnosis of sacroiliac joint in-
jections pain is limited or Level II-3.

Accuracy of Imaging and Clinical History
The value of medical history, physical examina-

tion, and radiological imaging has been questioned 
in the diagnosis of sacroiliac joint pain. In a prospec-
tive study evaluating the diagnostic utility of a bat-
tery of accepted sacroiliac joint tests recommended 
by a multidisciplinary expert panel, Dreyfuss et al 
(63) attempted to discern whether a single test or 
an ensemble of investigative maneuvers were suffi-
ciently useful in identifying a painful sacroiliac joint. 
They concluded that sacroiliac joint pain is resistant 
to identification by history and physical examination 
data. Although distinct pain patterns have been pre-
viously described by an assortment of investigators 
(11,25,27), similar referral maps may be produced by 
other structures. Schwarzer et al (11) found radiation 
to the groin to be the only descriptive quality reli-
ably associated with pain relief after a single sacro-
iliac joint block. 

Noting that history and physical examination find-
ings associated with somatically referred pain can be 
unreliable and non-specific, Jung et al (77) evaluated 
the accuracy of “pain distribution pattern templates” 
in predicting pain relief following confirmatory 
intraarticular and deep interosseous ligament blocks. 
They concluded that 46% of patients with sacroiliac 
joint arthropathy could be diagnosed based on pain 
distribution patterns. 

Neither has radiological imaging been found to 
be an accurate indicator of a painful sacroiliac joint. 
Puhakka et al (78,79) performed 2 evaluations, one 
with magnetic resonance imaging (MRI) of the normal 
sacroiliac joint with correlation to histology and the 
second one with MRI abnormalities of the sacroiliac 
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joints in early spondyloarthropathy with a one-year 
follow-up study. They concluded that coronal MRI 
does not allow assessment of normal anatomy. But 
when there are variants or abnormalities of the ven-
tral and dorsal margins of the cartilaginous sacroiliac 
joint and in early spondyloarthropathy, MRI can detect 
significant inflammatory and destructive changes of 
the sacroiliac joints over a one-year follow-up, in spite 
of minimal changes in the clinical parameters. How-
ever, the MRI changes and inflammatory activity are 
not detectable by CT and x-ray examinations. Thus, 
MRI may be a sensitive method, without risks, for ear-
ly diagnosis and for following disease progression in 
spondyloarthropathy. Radiologic studies can assist in 
determining anatomical integrity (80). A retrospective 
study (81) showed that CT scans were negative in 42% 
of symptomatic sacroiliac joints.

Song et al (37) evaluated the diagnostic value 
of scintography in detecting sacroiliitis in ankylosing 
spondylitis and those with probable sacroiliitis with-
out x-ray changes. Following an extensive literature 
search, they concluded that scintography of the sacro-
iliac joints is at most of limited diagnostic value.

Therapeutic Sacroiliac Joint Interventions 
The literature search yielded 33 relevant evalua-

tions for intraarticular injections and radiofrequency 
neurotomy (Fig. 2). 

Among the many studies considered for in-
clusion (82-109), there were 5 randomized trials 
(83,84,86,91,107), with the remainder consisting 
of retrospective reviews and observational reports 
(82,85,87-91,93-106,108,109).

Intraarticular Sacroiliac Joint Injections
Based on the search, 17 publications were se-

lected (82-98). Of these, 4 studies were randomized 
trials (83,84,86,91) and 14 were observational reports 
(82,85,87-90,92-99). 

Among the 4 randomized trials meeting criteria 
for initial evaluation (83,84,86,91), all were excluded 
due to lack of a valid diagnosis prior to therapeutic 
interventions. These studies also had other method-
ological issues such as lack of long-term follow-up 
(83), using children as the target population (86), and 
evaluating periarticular injections done for spondylo-
arthropathy (91).

Among the 14 observational reports (82,85,87-
90,92-99), none met inclusion criteria. The basis for ex-
clusion included lack of controlled diagnostic blocks to 

establish diagnosis of sacroiliac joint pain, evaluating 
only patients with spondyloarthropathy (86,87,89,90), 
and not following patients for 6 months. Thus, no 
methodologic quality assessment was performed for 
the category of intraarticular injections.

Radiofrequency Neurotomy 
The literature search yielded 9 relevant reports 

available for review (100-108). Of these, one was ran-
domized (107) and the rest were observational. 

Methodologic Quality Assessment 
The study by Cohen et al (107) was double blind 

placebo-controlled; however, it utilized a single diag-
nostic block as the means for diagnosis. Another study 
(103) had inconsistent descriptions utilizing interliga-
mentous rather than intraarticular injections. Ferrante 
et al (100), Gevargez et al (101), and Buijs et al (104) 
all utilized single diagnostic blocks. Kapural et al (108) 
had only short-term follow-up of 3 to 4 months, even 
though they utilized dual blocks.

Burnham and Yasui (105), Cohen and Abdi (102), 
and Vallejo et al (106) utilized dual blocks. 

Methodologic quality assessment is illustrated in 
Table 7. 

Characteristics of Included Studies
Vallejo et al (106) tested the hypothesis that 

pulsed radiofrequency of the posterior rami from L4 
to S3 would provide therapeutic benefit to patients 
with intractable sacroiliac joint dysfunction. One hun-
dred and twenty-six patients with suspected sacroiliac 
joint pain were examined for this study. Dual diag-
nostic blocks with local anesthetic and corticosteroid 
using ! 75% relief as the success criterion were done 
to minimize false-positive results and confirm the pain 
generator. This resulted in 52 patients with confirmed 
disease. Thirty of these patients obtained ! 50% re-
lief lasting longer than 12 weeks. The remaining 22 
subjects were offered the treatment. The follow-up 
period was 6 months and outcome measures included 
VAS scoring and a quality of life assessment tool. Six-
teen of the 22 were found to have good (! 50%) to 
excellent (! 80%) results; however, in only 7 patients 
did this improvement exceed 17 weeks. There was no 
annotation about how many patients obtained 6 or 
greater months of relief. This study is limited by its ob-
servational nature, and the small number of patients. 
In addition, only 7 of 22 patients experienced between 
17 and 32 weeks worth of relief, which is similar to 
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Fig. 2. The flow diagram illustrating therapeutic studies evaluating sacroiliac joint interventions.
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Table 7. Methodologic quality assessment criteria for radiofrequency neurotomy of  sacroiliac joint.

Weighted 
Score 

(points)

Vallejo et 
al (106)

Cohen 
& Abdi 
(102)

Burnham & 
Yasui (105)

1.  Study Question                         2 2 2 2
2 2 2

2.  Study Population                         8 5 5 5

5 5 5 5

3 0 – –
3.  Comparability of Subjects 22 5 5 5

5 5 5 5
3 – – –

-
nostic factors 3 – – –

factors 3 – – –

5 – – –
3 – – –

4.  Exposure or Intervention                     11 8 8 8
5 5 5 5
3 3 3 3
3 – – –

5.  Outcome measures                        20 13 14 15
5 5 5 5
5 – – –
5 5 5 5
5 3 4 5

6.  Statistical Analysis                        19 8 8 8
5 5 5 5
3 3 3 3
2 – – –
2 – – –
5 – – –
2 – – –

7.  Results                             8 5 5 6
5 3 3 3
3 2 2 3

8.  Discussion                           5 5 5 5

into consideration 5 5 5

9.  Funding or Sponsorship                      5 5 5 5
5 5 5

TOTAL SCORE 100 56 57 59

Adapted and modified from West S et al. Systems to Rate the Strength of Scientific Evidence, Evidence Report, Technology Assessment No. 47. 
AHRQ Publication No. 02-E016 (43).
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the duration of benefit obtained from local anesthetic 
blocks with or without steroids (110-116). 

Burnham and Yasui (105) published the results 
of a pilot study evaluating bipolar radiofrequency 
neurotomy. They evaluated 9 subjects with sacro-
iliac joint pain confirmed by local anesthetic joint 
and lateral branch nerve blocks. These subjects were 
treated with a series of radiofrequency strip lesions 
performed adjacent to the lateral dorsal foraminal 
aperture plus conventional monopolar lesioning 
at the L5 dorsal ramus. Follow-up visits were con-
ducted at one, 3, 6, 9, and 12 months after the pro-
cedure. Significant reductions in back and leg pain 
frequency and severity, and analgesic intake were 
demonstrated at all points. Complications were 
minimal. Overall, 8 of the 9 subjects were satisfied 
with the procedure. The median improvement in 
pain intensity was 4.1 on a 0 – 10 numeric rating 
scale and the reduction in disability was 17.8 on the 
Oswestry Disability Index (ODI). Overall satisfaction 
was 67% at 12 month follow-up. Limitations include 
the small number of patients (n = 9) recruited from 
one practice. 

Cohen and Abdi (102) performed radiofrequen-
cy lesioning on 9 patients who experienced greater 
than 80% pain relief following intraarticular joint 
injection(s) and greater than 50% relief following 
L4-5 primary dorsal rami and S1-3 lateral branches 
blocks. Eight of 9 patients (89%) obtained 50% or 
greater pain relief from this procedure that persisted 
at their 9-month follow-up. The authors concluded 
that in patients with injection confirmed sacroiliac 
joint pain who respond to L4-L5 dorsal rami and S1-3 
lateral branch blocks, radiofrequency denervation can 
be an effective treatment. Limitations of this study in-
clude the observational nature and small number of 
patients. 

Characteristics of Excluded Studies 
Among the studies failing to meet the strict cri-

teria for this evaluation was a randomized, placebo-
controlled study evaluating lateral branch radiofre-
quency denervation by Cohen et al (107). Except for 
dual blocks, the study meets all the criteria for ran-
domized trials (117) and the reporting guidelines of 
CONSORT (118). This study was also the first to uti-
lize cooled probe radiofrequency technology, which 
can increase the lesion size by a factor of 8 (31). The 
authors randomized 28 patients from amongst 90 

potential candidates with predominantly axial low 
back pain to receive either cooled radiofrequency 
denervation from L4-S3 or sham lesioning. The main 
inclusion criterion was > 75% pain relief lasting at 
least 3 hours following a single intraarticular block 
performed with a 3 mL solution containing 2 mL of 
bupivacaine and 40 mg of depomethylprednisolone. 
Those patient’s allocated to the placebo group who 
failed to obtain significant benefit were eligible to 
crossover to an open-label parallel group that re-
ceived conventional radiofrequency denervation, 3 
and 6 months after the procedure, 64% (n = 9) pa-
tients and 57% (n = 8) patients undergoing cooled 
radiofrequency lesioning experienced > 50% pain 
relief accompanied by significant functional im-
provement. In contrast, none of the sham-treated 
patients experienced significant improvement 3 
months after the procedure. In the crossover treat-
ment group (n = 11), 6 (55%) and 4 (36%) patients 
experienced a positive outcome 3 and 6 months 
post-procedure. However, one year after treatment, 
only 2 patients (14%) in the treatment group con-
tinued to demonstrate persistent pain relief. The 
authors concluded that these results furnished pre-
liminary evidence that L4 and L5 primary dorsal rami 
and S1 to S3 lateral branch radiofrequency denerva-
tion may provide intermediate-term pain relief and 
functional benefit in well-selected patients with sus-
pected sacroiliac joint pain. They also conceded that 
larger studies were needed to confirm these results 
and identify the optimal candidates and treatment 
parameters for this therapy. 

This study provides strong evidence that response 
to radiofrequency denervation is superior to placebo. 
The limitations of the study include the small num-
ber of patients, the failure to exclude false-positive 
responders with a single uncontrolled sacroiliac joint 
block, the utilization of different types of radiofre-
quency technology, and the abridged outcome mea-
sures after 6 months. 

Level of Evidence
Based on the available literature, evidence is un-

available for intraarticular sacroiliac joint injections 
for therapeutic purposes. For radiofrequency neurot-
omy, the indicated evidence is Level II-3 (limited). The 
recommendations based on Guyatt et al’s (62) criteria 
are 2B/a weak recommendation for radiofrequency 
neurotomy for sacroiliac joint pain. 
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DISCUSSION

Based on this systematic review that included 5 
studies evaluating the diagnostic accuracy of sacroiliac 
joint injections, the indicated evidence is Level II-2. For 
therapeutic interventions, there was no evidence sup-
porting or refuting intraarticular injections. For radio-
frequency neurotomy, the indicated evidence is Level 
II-3 or limited. The prevalence of sacroiliac joint pain is 
estimated to range between 10% and 38%, with the 
false-positive rate range between 20% and 54% for 
uncontrolled single blocks (4,9,10,71,72). This evalu-
ation also determined that a combination of non-in-
vasive provocative measures have limited ability to 
discriminate between sacroiliac joint pain and other 
lumbar spine disorders (level of evidence II-3). The re-
sults of this systematic review are similar to those from 
previous systematic reviews (1,2). 

The inclusion criteria formulated for this review 
considered only those studies in which a double-diag-
nostic block paradigm was used to establish a pain-
ful sacroiliac joint. This was done for several reasons. 
First it was felt that using true placebo blocks for di-
agnostic purposes are generally considered to be un-
ethical and impractical. Yet, without the use of double 
comparative blocks, one cannot reliably eliminate 
false-positive responders. The use of double-blocks 
to select patients for lumbar facet joint interven-
tions is far more consistent than for SI joint therapies 
(4,31,44,48-50,119-124). Further confounding the use 
of double-blocks in selecting candidates for sacroiliac 
joint denervation are the uncertainties and vagaries 
surrounding the nerve supply (125). This has led some 
investigators to suggest that double sacroiliac joint 
injections are the most reliable means to select treat-
ment candidates. Despite our advocacy for double-di-
agnostic selection criteria, the disparities in published 
studies indicate that this is not a universally accepted 
criterion. Furthermore, what little literature does exist 
on this topic suggests that using double blocks prior to 
radiofrequency denervation may not improve treat-
ment outcomes (126). 

A second controversial issue surrounds whether 
or not intraarticular injections are more advanta-
geous than peri-articular injections. The ligamentous 
connections surrounding the SI joint are intricate and 
complex. Patients may exhibit either intra- or extraar-
ticular SI pathology, but no reliable means exists to 
distinguish between the two. For therapeutic proce-
dures, both randomized, controlled studies examining 
peri-articular corticosteroid injections in patients with 

and without spondyloarthropathy demonstrated sig-
nificant short-term benefit (83,91). Some patients may 
even present with both intra- and extraarticular pain 
generators. A retrospective review by Borowsky and 
Fagen (98) conducted in 120 patients found the com-
bination of intra- and peri-articular injectate deposi-
tion provided superior analgesia than intraarticular 
injection alone. 

The question of whether or not to screen patients 
for SI joint denervation using intra- or peri-articular 
injections is no less complicated. In fact, evidence may 
even support using peri-articular injections to select 
patients for lateral branch radiofrequency lesioning. 
In a study by Dreyfuss et al (127) conducted in asymp-
tomatic volunteers, the authors found that multi-
depth lateral branch injections blocked nociceptive 
input secondary to ligamentous probing (i.e., extraar-
ticular stimulation) 70% of the time, compared to 
only 20% of the time during capsular distension (i.e., 
intraarticular stimulation). In the only clinical study 
that screened patients with extraarticular ligamen-
tous injections, Yin et al (103) reported a 64% success 
rate 6-months after sacroiliac joint radiofrequency 
denervation.  

Notwithstanding the contentious issues, based 
on the current level of evidence, the use of sacroiliac 
joint injections for diagnostic utilization is moderately 
supported. Similar to diagnostic utilization, the use of 
radiofrequency neurotomy remains in constant flux. 
However, considering that there is no other viable al-
ternative to managing sacroiliac joint pain in patients 
refractory to corticosteroid injections, the judicious 
use of this technology in carefully selected patients 
appears warranted. But it is equally clear that further 
studies are needed to both refine the selection criteria 
and improve the technology.

The limitations of this systematic review include 
the scant literature available for analysis, the flawed 
methodology utilized in multiple evaluations, and the 
large scale discrepancies in techniques, outcome mea-
sures, and follow-up periods. 

In summary, sacroiliac joint injections are safe and 
reasonable tools when used diagnostically, but thera-
peutic measures should be cautiously utilized based on 
strict selection criteria, in parallel with the physician’s 
experience and technical abilities. 

CONCLUSION

This systematic review lends moderate support 
for the use of diagnostic sacroiliac joint interven-
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