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A systematic review of the clinical effi  cacy 
of sacroiliac joint stabilization in the treatment 
of lower back pain

Systematická analýza klinické efektivity 

stabilizace sakroiliakálního skloubení v rámci 

terapie bolestí zad

Abstract
Aim: Sacroiliac joint (SIJ) dysfunction is a chronic disorder, representing a signifi cant cause of 

lower back pain. This study aims to present an evidence-based systematic analysis of published 

literature concerning the surgical management of SIJ dysfunction within the last 10 years. Its main 

goal is to demonstrate the clinical effi  cacy of SIJ arthrodesis via preoperative and postoperative 

analysis of patient pain and disability scores, as well as presenting the incidence of surgery-related 

complications. Methods: The PRISMA algorithm was used to stratify online search results into 

27 studies, which made up our dataset. The parameters collected included study design, number 

of follow-up patients, surgical complications and preoperative and postoperative Visual Analogue 

Scale (VAS) and Oswestry Disability Index (ODI) scores. A random eff ects meta-analysis model was 

used to analyze the selected data, statistical heterogeneity was assessed using the inconsistency 

I test, publication bias was analyzed using the funnel plot and Egger’s test. Results: The mean (95% 

CI) values of the preoperative VAS and ODI scores were 7.86 (7.65–8.07) and 55.1 (49.8–60.5), resp. 

These values improved postoperatively to a mean (95% CI) score of 3.23 (2.89–3.58) for VAS and 

30.7 (25.9–35.5) for ODI. The total number of recorded surgical complications was 7.04%. The 

mean (95% CI) incidence of wound complications was 3.87% (2.44–6.09) and the mean (95% CI) 

proportion of screw dislocation or malposition was 4.32% (3.18–5.81). The proportion (95% CI) of 

patients requiring a second operation was 5.19% (3.93–6.83). Conclusion: This study demonstrated 

that patients indicated for sacroiliac stabilization showed signifi cant improvement in VAS (by 

4.6 points) and ODI (by 25 points) scores. These fi ndings suggest that SIJ stabilization is a feasible 

and eff ective treatment option for this group of patients. Furthermore, overall morbidity of 

the procedure was lower than in previously reported studies and is expected to decrease with 

improvement in surgical technique and navigational imaging.  
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Introduction
Sacroiliac joint (SIJ) dysfunction is defined as 

a chronically painful SIJ, which is essentially 

stable and has become disabling to the pa-

tient [1]. This clinical condition is increasingly 

recognized as a signifi cant cause of lower 

back pain, for which it is responsible in 15–

30% of cases [2–4]. This percentage is most 

likely higher in patients with a history of sur-

gical procedures of the lumbar spine [5–7]. 

Although the incidence of SIJ dysfunction is 

relatively high, it commonly remains an un-

recognized source of lower back pain, con-

sequently resulting in signifi cant patient dis-

ability. Dia gnosis of SIJ dysfunction is mostly 

made per exclusionem, after ruling out more 

common causes of lower back pain such as 

lumbar disc disease or spinal stenosis. The 

dia gnosis is confirmed by a combination 

of clinical manoeuvres and dia gnostic in-

tra-articular joint injections [8]. Therapeu-

tic management of this condition is initially 

conservative, consisting of anti-infl amma-

tory medication, physical therapy and thera-

peutic injections. In cases where conserva-

tive management fails, a surgical therapeutic 

strategy may be considered. Although sev-

eral surgical approaches and implant sys-

tems are described in the literature, surgical 

immobilization of the aff ected joint remains 

a controversial topic within the neurosurgi-

cal and orthopaedic medical communities. 

A number of review papers attempting to 

demonstrate the effi  cacy of these proce-

dures have been published within the last 

fi ve years [9–11]. This review aims to pre-

sent an evidence-based systematic analy-

sis of published literature concerning surgi-

cal management of SIJ dysfunction within 

the last 10 years. Its main goal is to demon-

strate the clinical effi  cacy of SIJ arthrodesis 

via preoperative and postoperative analy-

sis of patient pain and disability scores. The 

secondary goal is to present the incidence 

of surgery-related complications in order to 

quantify morbidity of the procedure.

Methods
We conducted a systematic review of litera-

ture concerning surgical management of 

SIJ dysfunction, following the PRISMA pro-

tocol (Fig. 1). The PubMed electronic data-

base was searched using the terms “sac-

roiliac fusion” and synonyms (sacroiliac joint 

fusion, sacroiliac joint arthrodesis, sacroiliac 

fi xation, sacroiliac joint stabilization). In ad-

dition, datasets of previous meta-analyses 

were screened for potentially missed papers. 

Inclusion criteria included original prospec-

tive or retrospective studies with cohorts 

of 2 or more patients, published in the Eng-

lish language, throughout the period from 

January 1, 2008 to December 31, 2018, with 

a minimal follow-up period of 6 months. 

Souhrn
Cí l: Dysfunkce sakroiliaká lní ho skloubení  (sacroiliac joint; SIJ) je chronické  onemocně ní  zodpoví dají cí  za vý znamné  množ ství  př í padů  bolestí  zad. 

Ná sledují cí  prá ce prezentuje systematickou analý zu odborný ch č lá nků  založených na důkazech tý kají cí ch se chirurgické ho managementu dysfunkce 

SIJ publikovaných v prů bě hu poslední ch 10 let. Její m hlavní m cí lem je prezentovat vý sledky stran klinické efektivity chirurgické  artrodé zy SIJ srovná ní m 

př edoperač ní ho a pooperač ní ho hodnocení  bolesti, a také  incidencí  chirurgický ch komplikací . Metodika: Stratifi kace datové ho souboru byla provedena 

pomocí  algoritmu PRISMA, jehož vý sledkem byla skupina 27 studií . Sledovaný mi parametry byly design studií , poč et zařazený ch pacientů , vý skyt 

chirurgický ch komplikací , př edoperač ní  a pooperač ní  hodnocení  Visuá lní  analogové  š ká ly bolesti (VAS) a hodnoty Oswestry Disability Index (ODI). 

Metaanalý za byla provedena na zá kladě  modelu s ná hodný mi efekty, statistická  heterogenita byla analyzová na pomocí  I2 indexu, publikač ní  bias byl 

analyzová n pomocí  Eggerova testu a funnel plotu. Vý sledky: Prů mě rné  (95% CI) př edoperač ní  hodnoty VAS a ODI dosahovaly 7,86 (7,65–8,07) a 55,1 

(49,8–60,5). Pooperač ně  doš lo k poklesu VAS na prů mě rnou hodnotu 3,23 (2,89–3,58) a poklesu ODI na prů mě rnou hodnotu 30,7 (25,9–35,5). Celková  

incidence chirurgický ch komplikací  byla 7,04 %, př ič emž  prů mě rná  incidence ranný ch komplikací  byla 3,87 % (2,44–6,09) a prů mě rný  vý skyt dislokace 

č i malpozice š roubů  byl 4,32 % (3,18–5,81). Celkem 5,19 % (3,93–6,83) pacientů  vyž adovalo reoperaci. Zá vě r: Naš e prá ce demonstrovala vý znamné  

zlepš ení  př edoperač ní ch hodnot VAS (o 4,6 bodů ) a ODI (o 25 bodů ) u pacientů , kteř í  podstoupili chirurgickou stabilizaci SIJ. Tyto vý sledky naznač ují , 

ž e stabilizace SIJ mů ž e bý t u těchto pacientů využitelná a efektivní  metoda. Navíc celková morbidita tohoto výkonu se jeví  jako niž š í , než li popisovaly 

př edchozí  prá ce. Mů ž eme oč eká vat, ž e v dů sledku zlepš ují cí ch se chirurgický ch technik a navigač ní ch metod se bude chirurgická  morbidita tohoto 

vý konu nadá le sniž ovat.

Fig. 1. PRISMA diagram of data stratifi cation.
N – number
Obr. 1. PRISMA schéma stratifi kace dat.
N – počet

electronic database search

(N = 1,069)

search fi lter criteria

publication January 1, 2008–

December 31, 2018

English papers

495 papers excluded

527 irrelevant

13 overlapping cohorts

4 meta-analysis

3 duplicates

papers available for screening 

(N = 574)

fi nal papers for analysis 

(N = 27)
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In several cases, patient cohorts of two or 

more papers were identical or overlapped. 

In these cases, only the most recent papers 

with the largest cohort sizes were included 

in our dataset. 

Analyzed parameters

The extracted data included study design, 

original number and number of patients 

followed up, patients with previous lum-

bar spine surgical procedures, SIJ dysfunc-

tion dia gnosis, surgical technique, length of 

surgery, blood loss, surgical complications, 

length of follow-up, patient pain and disa-

bility scores. For analytic purposes, surgical 

complications were grouped into three cat-

egories: wound complications (infection, 

haematoma, poor healing, etc.), screw mal-

position or dislocation and miscellaneous. 

Furthermore, patients requiring an additional 

surgical procedure due to a surgical compli-

cation formed an additional group. Patient 

pain scores were analyzed using the Visual 

Analogue pain Scale (VAS), as this was the 

most common scale utilized in the analyzed 

papers. The VAS was recorded on a scale of 

0–10, the data from the studies which used 

the 0–100 scale were divided by a 10 con-

stant, in order to group the data eff ectively. 

Various methods for documentation of disa-

bility were utilized within the study groups, 

such as the European Quality of Life-5 Di-

mensions questionnaire, the Short Form 

Health Survey and the Oswestry Disability 

Index (ODI). The ODI was the most frequently 

used out of these, and as such was the pa-

rameter we chose to focus on in our paper. In 

several cases, pain and disability scores were 

reported at several follow-up points. In these 

cases, scores recorded at the longest follow-

up period were used in our study.

Statistical assessment

Statistical analysis was performed using R 

and R markdown software (R Development 

Core Team, Vienna, Austria). A random-eff ects 

meta-analysis (RMA) model was used to cal-

culate the mean preoperative and postopera-

tive values of VAS and ODI, on the basis of VAS 

and ODI values presented by each individual 

study. Not all the studies presented standard 

deviation (SD) intervals along with their VAS 

and ODI values, the missing data were calcu-

lated using multiple imputation in R. Statisti-

cal heterogeneity was assessed using the in-

consistency I test, with values from 25–50% 

indicating moderate heterogeneity and val-

ues above 50% suggesting high heterogene-

ity. Publication bias was analyzed using the 

funnel plot and Egger’s test.   

Results
The electronic database search yielded 

a total of 1,069 papers, which were reduced 

to 574 available for analysis after fi ltering out 

non-English papers and papers published 

beyond the set time frame. Furthermore, 

527 studies were excluded due to their irrel-

evance, 13 had overlapping cohorts, 4 were 

systematic reviews and 3 were duplicates. 

This left 27 papers as our fi nal dataset, which 

represented 1,192 surgically treated patients 
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Fig. 2. Forrest plot of preoperative Visual Analogue Scale score.
CI – confi dence interval; MRAW – untransformed (raw) means; N – number; SD – standard deviation; VAS – Visual Analogue Scale

Obr. 2. Forrestův plot předoperačního skóre Vizuální analogové škály bolesti. 
CI – interval spolehlivosti, MRAW – netransformovaný průměr; N – počet; SD – standardní odchylka; VAS – Vizuální analogová škála
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(Tab. 1) [12–38]. One study included two pa-

tient cohorts treated using different ap-

proaches, and as such each patient group 

was presented separately, forming a total of 

28 patient groups for analysis [29]. Of these 

fi nal papers, 6 had a prospective design and 

21 were retrospective. Dia gnostic criteria for 

SIJ dysfunction consisted of clinical signs of 

SIJ dysfunction including typical pain char-

acteristics and positive provocation tests, as 

well as a minimum 50% pain reduction fol-

lowing fluoroscopically guided SIJ injec-

tions of local anaesthetics and/ or steroids. 

Conservative treatment was attempted in 

all surgically treated patients, with insuf-

fi cient eff ect on patient pain. Various sur-

gical approaches were used within indi-

vidual studies, with a minimally invasive 

lateral approach (MIS) being the most com-

mon (21 studies; 77.8%), followed by open 

approaches (3 studies; 11.1%) and posterior 

medial oblique approaches (2 studies; 7.4%). 

One study consisted of two patient cohorts, 

one operated on using an MIS and the sec-

ond using an open approach [29]. The 

length of the follow-up varied amongst indi-

vidual studies, ranging from 6 to 60 months.

Pain

A total of 21 studies recorded preopera-

tive pain severity using the VAS rating. The 

RMA mean (95% CI) preoperative VAS score 

was 7.86 (7.65–8.07) with signifi cant heter-

ogeneity across studies (Fig. 2). Postopera-

tive VAS was reported in 22 studies, with an 

RMA mean (95% CI) value of 3.23 (2.89–3.58), 

also with signifi cant heterogeneity (Fig. 3). 

These values suggest an improvement in 

pain severity of approximately 4.63 follow-

ing SIJ surgery. 

Disability

Preoperative disability described by the ODI 

was reported in 15 studies. The RMA demon-

strated a mean (95% CI) preoperative ODI of 

55.1 (49.8–60.5), with signifi cant heterogene-

ity across studies (Fig. 4). Postoperative ODI 

scores were recorded in 19 papers, with an 

RMA mean (95% CI) value of 30.7 (25.9–35.5) 

with significant heterogeneity amongst 

studies (Fig. 5). 

Complications

All the studies reported their individual in-

cidence surgery-related complications. The 

total incidence of preoperative or postop-

erative complications was 7.04% (84 cases). 

The RMA demonstrated the proportion 

(95% CI) of wound complications at 3.87% 

(2.44–6.09), with moderate heterogeneity 

amongst studies. The RMA model showed 

a mean (95% CI) proportion of screw disloca-

tion or malposition of 4.32% (3.18–5.81), with 

low heterogeneity. Miscellaneous complica-

tions occurred only in isolated cases and as 

such were not analysed separately. They in-
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Fig. 3. Forrest plot of postoperative Visual Analogue Scale score.
CI – confi dence interval; MRAW – untransformed (raw) means; N – number; SD – standard deviation; VAS – Visual Analogue Scale

Obr. 3. Forrestův plot pooperačního skóre Vizuální analogové škály bolesti. 
CI – interval spolehlivosti, MRAW – netransformovaný průměr; N – počet; SD – standardní odchylka; VAS – Vizuální analogová škála
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Fig. 4. Forrest plot of preoperative Oswestry Disability Index.
CI – confi dence interval; MRAW – untransformed (raw) means; N – number; ODI – Oswestry Disability Index; SD – standard deviation

Obr. 4. Forrestův plot předoperačního skóre Oswestry Disability Index. 
CI – interval spolehlivosti, MRAW – netransformovaný průměr; N – počet; ODI – Oswestry Disability Index; SD – standardní odchylka
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Fig. 5. Forrest plot of postoperative Oswestry Disability Index.
CI – confi dence interval; MRAW – untransformed (raw) means; N – number; ODI – Oswestry Disability Index; SD – standard deviation

Obr. 5. Forrestův plot pooperačního skóre Oswestry Disability Index. 
CI – interval spolehlivosti, MRAW – netransformovaný průměr; N – počet; ODI – Oswestry Disability Index; SD – standardní odchylka
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quantify the relative morbidity of these 

procedures. 

Pain severity

All patient cohorts within our study report-

ing VAS scores demonstrated an improve-

ment in pain severity. Mean preoperative and 

postoperative VAS values were 7.86 and 3.23, 

resp., which shows an improvement of ap-

proximately 4.6 on the VAS scale. The VAS is 

the most common tool for recording patient 

pain. The advantages include its simple na-

ture and widespread use. The main disadvan-

tage is that the numerical values lack a direct 

clinical meaning. This has resulted in the im-

plementation of the minimum clinically im-

portant difference (MCID), as a means of 

Various surgical techniques have been de-

scribed in the literature in order to achieve 

this goal, however, the effi  cacy of these pro-

cedures remains controversial within the 

neurosurgical and orthopaedic communi-

ties. This is demonstrated by a recent paper 

by Bina et al, who have questioned the cred-

ibility of SIJ dysfunction dia gnosis, limited 

follow-up, as well as the effi  cacy of SIJ sta-

bilization in achieving arthrodesis, thus lim-

iting SIJ movement [40]. Our study aimed to 

analyze the current clinical effi  cacy of SIJ sta-

bilization by comparing mean preoperative 

VAS and ODI scores of patient cohorts pub-

lished within the last 10 years. Furthermore, 

surgery-related complications presented 

in these studies were collected in order to 

cluded cases of vascular injury, urinary reten-

tion, postoperative ileus, iliac bone fracture 

or meralgia paresthetica. Furthermore, RMA 

was used to analyze the proportion of pa-

tients requiring an additional surgical proce-

dure following SIJ stabilization. The propor-

tion (95% CI) of patients requiring a second 

operation was 5.19% (3.93–6.83), with low 

heterogeneity across studies (Fig. 6). 

Discussion
The main goal of surgical management of 

SIJ dysfunction is mechanical immobiliza-

tion of the SIJ via arthrodesis, because path-

ological intra-articular movements may trig-

ger sensory nerve endings within the joint, 

which then acts as a pain generator [39]. 
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Fig. 6. Forrest plot of patients requiring an additional surgical procedure.
CI – confi dence interval

Obr. 6. Forrestův plot pacientů vyžadující následný chirurgický výkon.
CI – interval spolehlivosti
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term follow-up are necessary in order to sup-

port surgical management of this group of 

patients.     

Literature

1. Zelle BA, Gruen GS, Brown S et al. Sacroiliac joint dys-

function: evaluation and management. Clin J Pain 2005; 

21(5): 446–455.

2. Sembrano JN, Polly DW Jr. How often is low back pain 

not coming from the back? Spine (Phila Pa 1976) 2009; 

34(1): E27–E32.

3. Irwin RW, Watson T, Minick RP et al. Age, body mass 

index, and gender differences in sacroiliac joint pa-

thology. Am J Phys Med Rehabil 2007; 86(1): 37–44. doi: 

10.1097/ phm.0b013e31802b8554.

4. Bernard TN Jr, Kirkaldy-Willis WH. Recognizing spe-

cifi c characteristics of nonspecifi c low back pain. Clin Or-

thop Relat Res 1987; (217): 266–280.

5. Unoki E, Abe E, Murai H et al. Fusion of multi-

ple segments can increase the incidence of sac-

roiliac joint pain after lumbar or lumbosacral fu-

sion. Spine (Phila Pa 1976) 2016; 41(12): 999–1005. doi: 

10.1097/ BRS.0000000000001409.

6. Schomacher M, Kunhardt O, Koeppen D et al. Tran-

sient sacroiliac joint-related pain is a common problem 

following lumbar decompressive surgery without instru-

mentation. Clin Neurol Neurosurg 2015; 139: 81–85. doi: 

10.1016/ j.clineuro.2015.09.007. 

7. Liliang PC, Lu K, Liang CL et al. Sacroiliac joint pain after 

lumbar and lumbosacral fusion: fi ndings using dual sac-

roiliac joint blocks. Pain Med 2011; 12(4): 565–570. doi: 

10.1111/ j.1526-4637.2011.01087.x. 

8. Schmidt GL, Bhandutia AK, Altman DT. Management 

of sacroiliac joint pain. J Am Acad Orthop Surg 2018; 

26(17): 610–616. doi: 10.5435/ JAAOS-D-15-00063.

9. Zaidi HA, Montoure AJ, Dickman CA. Surgical and clin-

ical effi  cacy of sacroiliac joint fusion: a systematic review 

of the literature. J Neurosurg Spine 2015; 23(1): 59–66. 

doi: 10.3171/ 2014.10.SPINE14516.

10. Heiney J, Capobianco R, Cher D. A systematic review 

of minimally invasive sacroiliac joint fusion utilizing a lat-

eral transarticular technique. Int J Spine Surg 2015; 9: 40. 

doi: 10.14444/ 2040.

11. Lingutla KK, Pollock R, Ahuja S. Sacroiliac joint fusion 

for low back pain: a systematic review and meta-analysis. 

Eur Spine J 2016; 25(6): 1924–1931. doi: 10.1007/ s00586-

016-4490-8. 

12. Rainov NG, Schneiderhan R, Heidecke V. Trian-

gular titanium implants for sacroiliac joint fusion. 

Eur Spine J 2019; 28(4): 727–734. doi: 10.1007/ s00586-018-

5860-1.

13. Rajpal S, Burneikiene S. Minimally Invasive sacroiliac 

joint fusion with cylindrical threaded implants using 

intraoperative stereotactic navigation. World Neuro-

surg 2019; 122: e1588–e1591. doi: 10.1016/ j.wneu.2018.11.

116. 

14. Darr E, Cher D. Four-year outcomes after minimally 

invasive transiliac sacroiliac joint fusion with triangular ti-

tanium implants. Med Devices (Auckl) 2018; 11: 287–289. 

doi: 10.2147/ MDER.S179003.

15. Murakami E, Kurosawa D, Aizawa T. Sacroiliac joint ar-

throdesis for chronic sacroiliac joint pain: an anterior ap-

proach and clinical outcomes with a minimum 5-year 

follow-up. J Neurosurg Spine 2018; 29(3): 279–285. doi: 

10.3171/ 2018.1.SPINE17115.

16. Vanaclocha V, Herrera JM, Saiz-Sapena N et al. Mini-

mally invasive sacroiliac joint fusion, radiofrequency 

denervation, and conservative management for sac-

roiliac joint pain: 6-year comparative case series. Neuro-

surgery 2018; 82(1): 48–55. doi: 10.1093/ neuros/ nyx185.

17. Cross WW, Delbridge A, Hales D et al. Minimally in-

vasive sacroiliac joint fusion: 2-year radiographic and 

Strengths and weaknesses 

of the study

The strengths of our study include a high 

number of analyzed studies compared to 

similar reviews [9–11]. Furthermore, six of 

the studies analyzed are prospective in de-

sign, thus strengthening the validity of our 

results. All the studies utilized a similar al-

gorithm in dia gnosing SIJ dysfunction and 

mostly recorded VAS and ODI as measure-
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ther decrease in surgical complications can 
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ment of minimally invasive surgical tech-
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prospective randomized studies with long-
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