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ABSTRACT
Background: The sacroiliac joint (SIJ) is affected in 14% to 22% in individuals presenting with chronic low back or 

buttock pain. This percentage is even higher in patients who underwent lumbar fusion surgery: 32% to 42%. Currently, there is 
no standard treatment or surgical indication for SIJ dysfunction. When patients do not respond well to nonsurgical treatment, 
minimally invasive sacroiliac joint fusion (MISJF) seems to be a reasonable option. This systematic review and meta- analysis 
evaluates the current literature on the effectiveness of MISJF compared to conservative management in patients with SIJ 
dysfunction.

Methods: A systematic search of health- care databases was conducted according to the Preferred Reporting Items for 
Systematic Reviews and Meta- Analyses (PRISMA) guidelines. Inclusion criteria were randomized controlled trials (RCTs) 
or prospective and retrospective comparative cohort studies that compared MISJF with conservative management. Primary 
outcome measures were pain, disability, and patient satisfaction measured by patient- reported outcome measures. Secondary 
outcomes were adverse events (AEs), serious AEs, financial benefits, and costs.

Results: Two RCTs and one retrospective cohort study were included comparing MISJF and conservative management 
with regard to pain and disability outcome, encompassing 388 patients (207 conservative and 181 surgical). In a pooled 
mean difference analysis, MISJF demonstrated greater reduction in visual analog scale- pain score compared to conservative 
management: –37.03 points (95%CI [–43.91, –30.15], P < 0.001). Moreover, MISJF was associated with a greater reduction in 
Oswestry Disability Index outcome: –21.14 points (95% CI [–24.93, –17.35], P < 0.001). AEs were low among the study groups 
and comparable across the included studies. One cost- effectiveness analysis was also included and reported that MISJF is more 
cost- effective than conservative management.

001). AEs were low among the study groups and comparable across the included studies. One cost- effectiveness analysis was 
also included and reported that MISJF is more cost- effective than conservative management.

Conclusions: This systematic review and meta- analysis suggest that MISJF, using cannulated triangular, titanium 
implants, is more effective and cost- effective than conservative management in reducing pain and disability in patients with SIJ 
dysfunction. Further well- powered, independent research is needed to improve the overall evidence.

Level of Evidence: 1.
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Keywords: sacroiliac joint, sacroiliac joint dysfunction, minimally invasive sacroiliac joint fusion, conservative management, 
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INTRODUCTION

Low back or buttock pain is a common complaint 
in the general population. The sacroiliac joint (SIJ) is 
increasingly being recognized as a potential cause of 
chronic low back and buttock pain. The SIJ is affected 
in 14% to 22% in individuals presenting with this 
pain.1,2 The frequency of SIJ dysfunction contributing 
to ongoing back or buttock pain is even more common 
following lumbar fusion surgery: 32% to 42%.3 Wide 
variability exists in the clinical presentation of SIJ 

dysfunction from localized pain around the SIJ to 
radiating pain into the groin or even the entire lower 
extremity.4 This, sometimes, makes it challenging to 
accurately diagnose SIJ dysfunction during physical 
examination. To determine the level and area of tender-
ness, the SIJ is palpated. There are also several provoc-
ative tests described, but their reliability is limited.5,6 
This is most likely because of the limited range of 
motion of the joint and loading the SIJ will addition-
ally stress surrounding structures.4 Currently, a positive 
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diagnostic SIJ intra- articular injection is the benchmark 
for diagnosing SIJ dysfunction.7,8

Nonsurgical therapies for SIJ dysfunction, such as 
oral analgesic use, physical therapy, radiofrequency 
denervation, and intra- articular steroid injections, are 
widely propagated. They have shown limited effective-
ness when it comes to durability.9–13 Return of pain 6 
to 12 months following intra- articular steroid injections 
or radiofrequency denervation is common.13 When 
patients do not respond well to conservative treatment, 
surgical intervention is an alternative option. Currently, 
there is no standard surgical indication for SIJ dysfunc-
tion. Open SIJ fusion surgery has been reported in the 
literature since 1908.14 Open SIJ fusion is an invasive 
procedure, in which inevitably the surrounding ana-
tomic structures are prone to damage. Therefore, open 
SIJ fusion is only moderately effective for pain relief, 
and no longer routinely performed for chronic SIJ dys-
function.15,16 New techniques for SIJ fusion appeared 
in 1980 using a posterior midline fascial splitting 
approach in conjunction with screws and plates to facil-
itate the joint to fuse.17 Minimally invasive sacroiliac 
joint fusion (MISJF) systems are now available and 
potentially have better outcomes in relation to pain, dis-
ability, and quality of life than the open techniques.18,19 
Multiple techniques and systems for MISJF are avail-
able and described in the current literature.

Systematic reviews and/or meta- analyses on MISJF 
compared to conservative management for SIJ dysfunc-
tion in relation to outcome are lacking. The aim of this 
systematic review and meta- analysis is to evaluate the 
current literature and to determine the effectiveness 
of MISJF compared to conservative management in 
patients with SIJ dysfunction.

METHODS

This systematic review was registered in the 
PROSPERO database (registration number: 
CRD42020183360) and conducted following the Pre-
ferred Reporting Items for Systematic Reviews and 
Meta- Analyses (PRISMA) statement.20,21 The research 
question was formulated as follows:

Is MISJF in adults with low back and/or buttock pain 
as a result of SIJ dysfunction more effective than con-
servative management with regard to reduction of pain 
and disability?

Eligibility Criteria

The review was limited to studies that were pub-
lished in the English language, and all selected studies 

had to be published as full- text articles. The last search 
was run in March 2021.

Inclusion criteria were randomized controlled trials 
(RCTs) or comparative cohort studies that compared 
MISJF with conservative management for patients 
aged 18 years or older. The included studies needed 
to provide sufficient data relating to all or part of the 
following outcome criteria: pain, functional outcome, 
and patient satisfaction measured by patient- reported 
outcome measures (PROMs).22–24 Secondary outcomes 
of adverse events (AEs), serious adverse events (SAEs), 
and readmission rates were collected if provided. In the 
MISJF group, the readmission rate was calculated as the 
number of hospital readmissions after the index surgery 
divided by the number of index surgeries. Because AEs, 
SAEs, and readmission rates are interrelated in clini-
cal practice, they were interpreted separately as well 
as together. Other secondary outcomes were financial 
benefits and costs.

Search

A systematic search of databases PubMed, CINAHL, 
Embase, Cochrane, Clinical Trials, World Health Orga-
nization, Trial Registry Portal, and PROSPERO was 
conducted. A detailed search description is included in 
the appendix; supplementary item 1. Relevant clinical 
studies were selected and reviewed. Full- text articles 
that met the inclusion criteria, based on their title and 
abstract, were reviewed for further analysis. Articles 
identified through the reference list were considered for 
data collection based on their title. First 2 independent 
reviewers (S.H. and R.D.) analyzed the articles by title 
and abstract. Second, the full- text papers were analyzed 
independently considering the inclusion criteria. Inter- 
reviewer disagreements were solved by consensus and 
with assistance of a third reviewer (I.C.).

Quality Assessment

Quality assessment of the included studies was per-
formed by 2 reviewers (S.H. and R.D) independently.

In case of RCTs, the bias assessment tool of the 
Cochrane Handbook for Systematic Reviews of Inter-
ventions was consulted.25 Based on six different 
domains (random sequence generation, allocation con-
cealment, blinding of patients, clinician and outcome 
assessor, incomplete outcomes data, and selective out-
comes data), the included RCTs were evaluated and 
scored a “low,” “high,” or “unclear” risk of bias (ROB).

The Cochrane Risk of Bias in Nonrandomized Studies 
of Interventions (ROBINS- I) tool was used to appraise 
the quality of selected nonrandomized studies.26 Central 
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features of ROBINS- I include the use of signaling ques-
tions to guide ROB judgments within 7 bias domains. 
These domains were evaluated and scored with “low,” 
“moderate,” or “serious” ROB.

Methodological quality of economic evaluations was 
analyzed using The Consensus Health Economic Crite-
ria (CHEC) list.27 Levels of evidence were determined 
using the Oxford Centre for Evidence- based Medicine 
Levels of Evidence tool (2011).28

Statistical Analysis

Statistical analyses of the study data were performed 
using Review Manager (RevMan v5.3, Cochrane Col-
laboration, Oxford, UK).29 Calculations were performed 
using random effects, fixed effects, mean difference, 
and a 95% CI. P values ≤0.05 were regarded as sta-
tistically significant. The I2- test for heterogeneity was 
conducted to assess variability between studies. Hetero-
geneity was regarded as low with an I2 ≤ 50%, moderate 
with an 50% < I2 < 75% and high with an I2 ≥ 75%.

RESULTS

Study Selection

The systematic search (March 2021) in the databases 
yielded 73 articles, 33 of which remained after removal 

of duplicates. A total of 6 studies were selected for full- 
text reading. Two studies were rejected for final analy-
sis because they were subset analyses of other included 
studies.30,31 Thus, 4 studies were included in the quali-
tative synthesis of which 3 studies were included in the 
quantitative synthesis.32–34 A PRISMA flowchart detail-
ing the search is shown in Figure 1.

Study Characteristics

Two RCTs, 1 retrospective cohort study and 1 cost- 
effectiveness analysis were included in this review. The 
total sample size of the RCTs and cohort study con-
sisted of 388 patients of whom 207 were treated conser-
vatively and 181 were treated with MISJF. In all studies, 
SIJ dysfunction was confirmed with the occurrence of 
at least 50% pain relief following image- guided intra- 
articular injection of local anesthetic. In the conserva-
tive management group, 63% of patients were women, 
with a mean age of 49.9 years and a mean body mass 
index (BMI) of 29.0 kg/m2. In the MISJF group, 72% 
were women, with a mean age of 49.2 years and a mean 
BMI of 28.8 kg/m2. Publication years ranged from 2016 
to 2019. Three studies were conducted in the United 
States and one in Spain.

The studies from Polly et al32 and Dengler et al33 
were RCTs comparing outcomes after MISIJF vs 

Figure 1. Preferred Reporting Items for Systematic Reviews and Meta- Analyses flowchart.
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conservative management for chronic SIJ dysfunction. 
Polly et al allowed crossover from conservative man-
agement to MISJF after 6 months. Vanaclocha et al34 
performed a retrospective comparative cohort study 
to determine responses to conservative management, 
including SIJ denervation and MISJF. For PROMS, the 
visual analog scale (VAS)- pain and Oswestry Disability 
Index (ODI) were implemented in the conservative and 
surgical- treated groups in all 3 studies. Patient satisfac-
tion documented through Short Form (SF)- 36 question-
naire was determined in the study by Polly et al. All 
3 studies used cannulated triangular, titanium implants 
with a porous surface for lateral transiliac SIJ fusion 
(iFuse Implant System, SI- BONE, Inc, San Jose, CA, 
USA).

The cost- effectiveness analysis performed by Cher et 
al35 used quality of life and health- care utilization find-
ings from different ongoing RCTs on MISJF vs conser-
vative management.30,31 These data provided estimates 
of variation in health- care utilization in both MISJF and 
conservative management. The study implemented a 
model to determine expected costs and quality- adjusted 
life years (QALYs) associated with each treatment 
based on total time spent in different health states (eg, 
postsurgical mild SIJ pain or postsurgical severe SIJ 
pain). A relative cost- effectiveness and incremental 
cost- effectiveness ratio (ICER) were also determined 
with these data. The studies included in the analysis by 
Cher et al used data from the same subsets that were 
used in the RCTs that were included in this systematic 

review.32,33 Patient and study characteristics of the 
included literature are outline in Table 1.

Quality Assessment

The ROB was evaluated for the included studies. The 
RCTs from Dengler et al33 and Polly et al32 scored an 
overall low ROB. Only risk of performance bias was 
high in both studies because patients or investigators 
were blinded. Vanaclochaet al.34 scored an overall mod-
erate ROB, which was expected because of its retro-
spective nature. Noteworthy, the studies by Dengler et 
al, Polly et al, and Cher et al were funded by SI- BONE, 
the manufacturer of the iFuse implant system. Industry 
funding is not implemented in the bias assessment tool 
of Cochrane.

Quality of the included cost- effectiveness analysis 
by Cher et al35 was high according to the CHEC- list. 
With a score of 17 out of 19, only “generalization” and 
“ethical issues” were domains insufficiently discussed 
in the paper. A full elaboration of the methodological 
quality assessment is included as supplementary item 2 
in the appendix.

Results of Studies

Tables 2 and 3 summarize the results of the included 
studies with regard to VAS- pain and ODI. Polly et al,32 
Dengler et al,33 and Vanaclocha et al34 compared VAS- 
pain outcome in patients who underwent MISJF compared 
with patients who were treated conservatively. All 3 found 

Table 2. Study results for mean (SD) VAS- pain score.

Study

VAS- Pain MISJF Group, mean (SD) VAS- Pain CM Group, mean (SD)

VAS- Pain Improvement Comparison 
Between GroupsaPreop

Postop
(6 mo)

Postop
(24 mo) Preop

Postop
(6 mo)

Polly et al, 2016 82.3 (11.9) 30.1 (29.4) 26.5 (29.8) 82.2 (9.9) 70.3 (25.9) 38.2 (P < 0.0001)
Dengler et al, 

2019
77.7 (11.3) 34.4 (23.9) 31.8 (29.8) 73.0 (13.8) 67.8 (20.3) 34 (P < 0.0001)

Vanaclocha et al, 
2017

7.8 (1.4) 2.4 (1.1) 1.6 (0.8) 7.5 (1.4) 7.2 (1.8) 6 (P < 0.001)

Abbreviations: CM; conservative management,MISJF, minimally invasive sacroiliac joint fusion; Postop, postoperative; Preop, preoperative; VAS- pain; visual analog scale for 
pain.
aVAS- pain improvement in the MISJF group compared to the CM group (combining timepoints).

Table 1. Study characteristics.

Study Study Design

Minimally Invasive Sacroiliac 
Joint Fusion Group

Conservative Management 
Group

Follow- Up (mo)

Quality Assessment

Participants,
n (% Women)

Age, y, mean 
(Range)

Participants,
n (% Women)

Age, y, mean
(Range)

Level of 
Evidence

Overall risk of bias

Polly et al, 2016 Randomized controlled trial 102 (73.5%) 50.2
(25.6 to 71.7)

46 (60.9%) 53.8
(29.5 to 71.1)

24 1 Low

Dengler et al, 2019 Randomized controlled trial 52 (73.1%) 49.4
(27 to 70)

51 (72.5%) 46.7
(23 to 69)

24 1 Low

Vanaclocha et al, 
2017

Retrospective comparative cohort 27 (70.4%) 48.0
(25 to 69)

110 (55.2%) 49.7
(24 to 70)

72 4 Moderate

Cher et al, 2016 Cost- effectiveness analysis 274 – 46 – 12 – –
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a statistically significant difference in favor of the MISJF 
groups, respectively, 38.2 and 34.0 points on a 0 to 100 
scale and 6.0 points on a 0 to 10 scale. Similarly, statisti-
cally significant ODI differences were reported in favor of 
the MISJF groups, respectively, 23.8, 18.0, and 24.0 points. 
Only Polly et al reported on changes in SF- 36. A statisti-
cally significant improvement in SF- 36 was noted within 
the MISJF group at 6, 12, and 24 months, respectively, 
12.5, 12.8, and 11.2 points. While the mean SF- 36 score of 
the conservative management group at 6 months remained 
low at 3.9 points. This difference between treatment groups 
was statistically significant. The crossover rate in Polly et 
al from conservative management to MISJF at 6 months 
was 89%.

Adverse Events

All studies reported on AEs/SAEs. A total of 81 AEs/
SAEs occurred in a total study population of 341 patients. 
Fifty AEs/SAEs occurred in the MISJF study groups, and 
31 AEs occurred in the conservative management groups. 
Furthermore, 17 failures in treatment were mentioned, 11 
in the MISJF groups, and 6 in the conservative manage-
ment groups. No statistically significant differences were 
reported regarding the rate of AEs across MISJF groups and 
conservative management groups. Failure to treatment was 
regarded as recurrent SIJ pain after surgery or persistent or 
increased pain after conservative management.

Of the 50 AEs related to MISJF, 10 were regarded as 
SAEs, including surgical wound problems (n = 5) and 
implant malposition (n = 5). Implant malposition caused 
persistent radicular pain because of nerve root impinge-
ment in 2 patients and persistent SIJ pain in 1 patient. All 
3 required readmission with revision surgery, repositioning 
the implant. Revision surgery was effective in all 3 cases. 
Recurrent SIJ pain after surgery occurred in 11 patients and 
was considered as failure to treatment. Other AEs reported 
in the studies included trochanteric bursitis, urinary reten-
tion, nausea/vomiting and atrial fibrillation.

Of the 31 AEs related to conservative management, 
0 were rated as serious. The following AEs were prob-
ably related to conservative management: new pain 
in the pelvic area (n = 5), new low back pain (n = 4), 

SIJ pain due to physiotherapy (n = 1), back pain due 
to physiotherapy (n = 1), SIJ pain related to a steroid 
injection (n = 1), and flushing and shortness of breath 
related to a SIJ steroid injection (n = 1). Failure to treat-
ment occurred in 6 patients: persistent SIJ pain (n = 1) 
and worsening of SIJ pain (n = 5). Other AEs reported 
in the studies included hypertensive crisis, herpes 
infection, depression, carpal tunnel syndrome, stress 
incontinence, menometrorrhagia, medication overdose, 
cervicobrachialgia, worsening ulcerative colitis, and 
brain metastases.

Cost-Effectiveness

The cost- effectiveness analysis performed by Cher et al35 
reported that MISJF was associated with an average 5- year 
total cost per patient of US $22,468 (95% CI $17,215–
$27,888). The average 5- year total cost of conservative 
management in SIJ dysfunction was US $12,615 (95% CI 
$10,336–$15,065). The incremental cost of MISJF relative 
to conservative management was $9833 with an incremen-
tal QALY gain of 0.74 per year at a corresponding ICER of 
$13,313 per QALY gained.

Meta-Analysis

Data reported by Polly et al,32 Dengler et al33, and Vana-
clocha et al34 were used to perform a meta- analysis. For the 
meta- analysis of VAS- pain, only data from Polly et al and 
Dengler et al were analyzed, as Vanaclocha et al reported 
VAS- pain on a 0 to 10 scale while Polly et al and Dengler et 
al used a 0 to 100 scale.

Baseline scores for VAS- pain and ODI across MISJF 
and conservative management groups were similar. An 
outcome timepoint of 6 months for both study groups 
was implemented. Study heterogeneity was low for VAS- 
pain and ODI with an I2 of 0% for both fixed and random 
effects analysis. The overall effect for VAS- pain outcome 
was in favor of the MISJF group with a statistically signif-
icant mean difference of –37.03 points (95% CI [–43.91, 
–30.15], P < 0.001). The overall effect for ODI outcome 
was also in favor of the MISJF group with a statistically sig-
nificant mean difference of –21.14 points (95% CI [–24.93, 

Table 3. Study results for mean (SD) ODI.

Study

ODI MISJF Group, mean (SD) ODI CM Group, mean (SD)

ODI Improvement Comparison 
Between GroupsPreop

Postop
(6 mo)

Postop
(24 mo) Preop

Postop
(6 mo)

Polly et al, 2016 57.2 (12.8) 29.9 (20.5) 28.5 (21.9) 56.0 (14.0) 51.6 (18.8) 23.8 (P < 0.0001)
Dengler et al, 2019 57.5 (14.4) 32.0 (18.4) 30.2 (19.0) 55.6 (13.7) 50.2 (17.2) 18 (P < 0.0001)
Vanaclocha et al, 2017 41.7 (6.8) 25.2 (5.7) 18.4 (5.3) 38.3 (7.9) 38.9 (8.3) 24 (P < 0.001)

Abbreviations: CM; conservative management,MISJF, minimally invasive sacroiliac joint fusion; ODI; Oswestry Disability Index; Postop, postoperative; Preop, preoperative.
aODI improvement in the MISJF group compared to the CM group (combining timepoints).
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–17.35], P < 0.001). Forest plots are included as Figures 2 
and 3 in the figure legend.

DISCUSSION

The most important findings of the present system-
atic review and meta- analysis are that MISJF, using 
lateral transiliac approach with cannulated triangular, 
titanium implants, suggests to be more effective in 
reducing pain and disability in patients with SIJ dys-
function compared to conservative management. Also, 
MISJF suggests to be cost- effective when compared to 
the current conservative treatment options. The included 
studies reported statistically significant differences in 
clinical outcome in favor of the MISJF groups.32–34 The 
decrease reported in the included studies of VAS- pain 
and ODI after MISJF is clinically relevant, as the VAS- 
pain reduction is 50.9 points and the decrease in ODI is 
26.4 points.36,37 There were no statistically significant 
or clinically relevant improvements of VAS- pain and 
ODI in conservatively treated patients. Furthermore, the 
crossover rate of 89% in Polly et al from conservative 
management to MISJF also indicates high ineffective-
ness of conservative management. Quantitative anal-
ysis for VAS- pain and ODI outcomes across included 
studies revealed a homogeneous trend with an I2 of 0% 
across analyses (Figures 2 and 3).32–34 This trend is also 
demonstrated in the qualitative analysis of this paper. 
Whang et al31 was excluded in the quantitative analysis 
of VAS- pain, as it reported VAS- pain on a 0 to 10 scale, 
introducing statistical heterogeneity.

The studies by Polly et al32 and Dengler et al33 had 
a follow- up of 24 months for the MISJF groups and 6 

months for the conservative management groups, with 
the notion that no further improvement in terms of 
pain and disability is to be expected after 6 months of 
conservative management.38 Vanaclocha et al.34 had a 
follow- up of up to 72 months for both MISJF and con-
servative treated patients. The MISJF groups across 
included studies continued to show significant improve-
ments in VAS- pain and ODI scores up to 24 months and 
even 72 months after surgery. These data suggest that 
the positive effects from MISJF are still present in the 
long term.

Meta- analysis was not implemented to summarize 
AEs/SAEs across included studies, as the methods 
to collect these events were not detailed. The rate 
of AEs reported in the surgical and conservative 
management groups was low and consistent among 
the included studies with no significant differences 
between groups. SAEs were uncommon and occurred 
in 5 surgical patients, all being implant malposition-
ing. A possible explanation for this phenomenon is 
that correct placement of the implants across the SIJ 
is a difficult procedure with a long learning curve.39 
Nonetheless, the overall positive outcomes of MISJF 
seem to outweigh the potential SAEs. These findings 
are supported by 2 previously performed safety anal-
yses.40,41

With an incremental cost of $9833 for MISJF com-
pared to conservative management and an addition of 
0.74 QALY, Cher et al35 concluded that MISJF is a cost- 
effective, and, in the long run, a cost- saving approach 
for SIJ dysfunction. The cost- effectiveness is compa-
rable to that of total hip and knee arthroplasty. A recent 

Figure 2. Comparison between MISJF and CM for the outcome of VAS- pain after 6 mo; CI, confidence interval; CM, conservative management; MISJF, minimally 
invasive sacroiliac joint fusion; VAS, visual analog scale.

Figure 3. Comparison between MISJF and CM for the outcome of ODI after 6 mo; CI, confidence interval; CM, conservative management; MISJF, minimally 
invasive sacroiliac joint fusion; ODI, Oswestry Disability Index.
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administrative claims analysis reported lower postoper-
ative low back pain- related health- care costs compared 
to preoperative costs for MISJF.42 The study was not 
included in this systematic review, as it did not compare 
MISJF with conservative management. These findings 
also support the financial benefits of MISJF for patients 
with chronic SIJ dysfunction.

In current systematic reviews that solely evaluate the 
effectiveness of MISJF in patients suffering from SIJ 
dysfunction, different implant systems are described and 
clustered.43,44 When all data are pooled, a statistically sig-
nificant reduction in VAS- pain can be observed. However, 
the effectiveness of different implant systems varies across 
the current literature. Multiple trials investigated the effi-
cacy of cannulated triangular, titanium implants, with clin-
ically significant differences in pain and disability.45–50 For 
other systems, such as titanium cages and hollow modular 
screws, significantly less evidence in the literature is avail-
able.51 The evidence supporting the latter systems comes 
mostly from small prospective or retrospective case series; 
therefore, these studies are of lesser methodological 
quality.52–55

As mentioned before, several studies describe sig-
nificant improvements in clinical outcome following 
MISJF.45–50 Most of these studies did not meet our inclu-
sion criteria as they did not compare the outcomes to a 
conservative management group. Statistically significant 
improvements in VAS- pain and ODI are reported in these 
studies with a mean follow- up of 20 months. Although the 
differences in pre- and postoperative VAS- pain and ODI 
are clinically relevant, it is reported that in some patients 
not all pain and disability resolved after surgery. Across 
studies, 77.1% to 93.8% of patients were satisfied after 
surgery and 88.4% to 91.7% of patients would have the 
same surgery again.45–49 These results suggest that a small 
number of patients do not respond adequately to surgery 
or expected more improvement in pain and disability. It 
can be postulated that wrong indications or other patient- 
related factors, such as patient expectations, are of influ-
ence on the outcome, which is commonly encountered in 
other surgical procedures.56

Limitations

This systematic review and meta- analysis are bound 
by several important limitations in the available literature. 
Exploration of the literature indicated a limited availabil-
ity of studies that met the strict inclusion criteria. Further-
more, only 1 SIJ fusion technique was implemented in the 
included studies, a lateral transiliac approach with cannu-
lated triangular, titanium implants. Research on MISJF 
is performed by only a few research departments across 

the world, as a result many overlapping cohorts are pub-
lished in the current literature.30,31 Although the sample 
sizes are generally small, we were able to perform a meta- 
analysis with the included data. According to Greco et 
al,57 performing a meta- analysis with a small number of 
studies can still provide useful insights. Because of homo-
geneity in reported results in included studies, we chose 
to compute the pooled estimates of differences between 
MISJF and conservative management, resulting in an I2 of 
0% across all analyses. For the meta- analysis of VAS- pain 
only data from Polly et al32 and Dengler et al33 were ana-
lyzed, as Vanaclocha et al34 reported VAS- pain on a dif-
ferent scale. Although most of the outcome measurements 
are validated tools, they remain PROMs and are thereby 
at risk for some sort of subjective discrepancies. A vali-
dated objective outcome measurement in SIJ dysfunction 
for diagnostic, as well as evaluative purposes, is currently 
lacking.

In the study by Vanaclocha et al, all patients were ini-
tially treated conservatively. When conservative treatment 
failed, patients with a positive response to SIJ intra- 
articular injection were enrolled in prolonged conservative 
management or MISJF. In the studies by Polly et al and 
Dengler et al, it remains unclear whether patients already 
underwent conservative treatment before enrolling in the 
randomized trial.

Finally, even though the ROB of the included studies 
was low to moderate, 3 out of the 4 included studies were 
funded by SI- BONE, the manufacturer of the iFuse implant 
system, potentially introducing bias into the reporting of 
results.

As a result of these limitations, the outcomes of this 
review and meta- analysis should be interpreted with some 
caution.

CONCLUSIONS

This article is the first systematic review and meta- 
analysis to evaluate the effectiveness of MISJF, using 
cannulated triangular, titanium implants, compared with 
conservative management for SIJ dysfunction. Although 
the level of evidence is limited, mostly due to small sample 
sizes, based on the assessment of the included studies, 
MISJF suggests to be more (cost- )effective in reducing 
pain and disability in patients with SIJ dysfunction com-
pared to conservative management. More data are required 
from well- powered, independent, RCTs with validated 
outcome measurements to make undisputed conclusions 
about the efficacy and financial benefits of various MISJF 
implants compared to conservative management. This 
review could function as a base for these particular trials.
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