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Introduction

Sarcoidosis is a granulomatous disease of unknown origin [START_REF] Valeyre | Sarcoidosis[END_REF]. Lungs with mediastinal lymph nodes are frequently involved, but granulomas can affect all organs, among which the skin, lymphoid system, eyes, and liver are the most common [START_REF] Valeyre | Sarcoidosis[END_REF]. The musculoskeletal system is involved in 4 to 38% of patients [START_REF] Goussault | Ultrasound characterization of ankle involvement in Löfgren syndrome[END_REF], consisting of acute forms, such as Löfgren's syndrome, or chronic presentation, such as sarcoid arthropathy, with synovial sarcoid granuloma. Bone sarcoidosis is rare, reported in 3 to 13% of sarcoidosis patients [START_REF] Hassine | Osseous sarcoidosis: A multicenter retrospective case-control study of 48 patients[END_REF].Sacroiliitis in sarcoidosis was initially described in 1951 by Verstraeten et al. in a case report [4]. It is characterized by sacroiliac joint (SIJ) inflammation and often inflammatory low back pain. Since the publication of this paper, links between sarcoidosis and sacroiliitis have been regularly reported in the literature. Most studies have reported radiographic sacroiliitis or bone iliac involvement but on a limited number of cases [START_REF] Kobak | The prevalence of sacroiliitis and spondyloarthritis in patients with sarcoidosis[END_REF][START_REF] Binicier | Axial sarcoidosis mimicking radiographic sacroiliitis[END_REF].

The aim of this systematic review was to identify the diagnostic characteristics, including radiological criteria, for sacroiliitis in patients with sarcoidosis and sacroiliac involvement. We included case reports and prospective and retrospective studies.

Methods

a. Publication search

This systemic review was performed in January 2020 using the Medline (using PubMed) and Cochrane databases. We identified articles in English and French using the Preferred Reporting Items for Systematic Reviews and MetaAnalysis (PRISMA) statement [START_REF] Moher | Preferred reporting items for systematic reviews and meta-analyses: the PRISMA statement[END_REF]. Keywords used in the search strategy were (sarcoidosis OR sarcoid OR sarcoid*) AND (sacroiliitis OR sacroiliac OR ankylosing spondylitis OR spondyloarthritis OR spondyloarthropathy). Additional relevant papers were identified through other sources, mainly from the bibliographies of previous papers.

b. Inclusion criteria

All study designs (case report, retrospective or prospective, cross-sectional) were included. After the removal of duplicates, we selected papers evaluating the SIJ in patients with sarcoidosis. Sarcoidosis had to be confirmed through histological proof of non-caseating granulomas, with exclusion of other granulomatous diseases, especially mycobacterial infections [START_REF] Costabel | ATS/ERS/WASOG statement on sarcoidosis. Sarcoidosis Statement Committee. American Thoracic Society. European Respiratory Society. World Association for Sarcoidosis and Other Granulomatous Disorders[END_REF]. We did not include cases of granulomatous reaction following anti-tumor necrosis factor alpha (TNFα) therapy for spondyloarthritis (SpA) or other autoimmune diseases because the immunopathogenesis of sarcoidosis is not well known and because of the iatrogenic link of drug-induced sarcoidosis-like reactions (DISRs) [START_REF] Chopra | Drug-Induced Sarcoidosis-Like Reactions[END_REF] following anti-TNFα therapy. DISR due to anti-TNFα therapy is considered to be a differential diagnosis, according to the granulomatous "drug reaction" mentioned in the ATS/ERS/WASOG statement on sarcoidosis [START_REF] Costabel | ATS/ERS/WASOG statement on sarcoidosis. Sarcoidosis Statement Committee. American Thoracic Society. European Respiratory Society. World Association for Sarcoidosis and Other Granulomatous Disorders[END_REF].

c. Collection data

We collected the following data from the case reports: sex, age at diagnosis, imaging used for the author's diagnosis of sacroiliitis, sacroiliitis according to the ASAS 2009 criteria [START_REF] Rudwaleit | The development of Assessment of SpondyloArthritis international Society classification criteria for axial spondyloarthritis (part II): validation and final selection[END_REF], SIJ score on radiography based on the modified New York (mNY) criteria, ankylosis, HLA B27 status, presence of back pain (mechanical or inflammatory), back pain ≥ 3 months, age at onset < 45 years old, features of SpA (inflammatory back pain (IBP), arthritis, enthesitis, dactylitis, uveitis, psoriasis, inflammatory bowel disease, good response to NSAIDs, family history of SpA, elevated CRP), diagnosis of sarcoidosis (granuloma on biopsy and/or Löfgren syndrome), grading of sarcoidosis on thoracic radiography, granuloma-affected organs, and temporal relationship of sarcoidosis with SIJ symptoms (before, after, or concurrent diagnosis).

Results

In total, we identified 317 articles in PubMed, and 37 articles in the Cochrane Library. After removing duplicates and adding five articles identified in the bibliography of previously selected papers, 335 articles were screened. Based on the title and abstract, 265 articles were excluded and 70 were assessed for full-text eligibility. Twenty-nine full-text articles were excluded, mainly due to DISRs following anti-TNFα treatment. Finally, 41 papers were considered for the study. The PRISMA © -flow diagram is shown in Figure 1. Three of the 41 papers were cross-sectional studies [START_REF] Kobak | The prevalence of sacroiliitis and spondyloarthritis in patients with sarcoidosis[END_REF][START_REF] Erb | An assessment of back pain and the prevalence of sacroiliitis in sarcoidosis[END_REF][START_REF] Sigaux | High prevalence of spondyloarthritis in sarcoidosis patients with chronic back pain[END_REF] (summarized in Table 1). Among the remaining 38 case reports, two groups were identified: a sacroiliitis-sarcoidosis group [4, and a group with granulomatous bone sacroiliac involvement mimicking sacroiliitis [START_REF] Binicier | Axial sarcoidosis mimicking radiographic sacroiliitis[END_REF][START_REF] Brun | Vertebral and sacroiliac sarcoidosis with image of Pott's pseudo-abscess. Cure by corticotherapy[END_REF][START_REF] Mijiyawa | Pelvi-rachidian involvement in sarcoidosis. Apropos of a case. Review of the literature[END_REF][START_REF] Golzarian | Case report: Osteosclerotic sarcoidosis of spine and pelvis: plain film and magnetic resonance imaging findings[END_REF][START_REF] Benelhadj | Radioisotope bone scanning in chronic osseous sarcoidosis[END_REF][START_REF] Franco | Long-term radiographic follow-up in a patient with osteosclerotic sarcoidosis of the spine and pelvis[END_REF][START_REF] Andres | Iliac bone defects revealing systemic sarcoidosis[END_REF]. The main characteristics of the sacroiliitis-sarcoidosis group are summarized in Tables 2 and3 and those of the group with sacroiliac bone involvement in Table 4.

a. Cross-sectional studies

In 2005, Erb et al. [START_REF] Erb | An assessment of back pain and the prevalence of sacroiliitis in sarcoidosis[END_REF] published the first monocentric cross-sectional cohort study of back pain in a sarcoidosis population, in which 61 patients were analyzed. Almost all patients were Caucasian, with a sex-ratio close to one. Five patients did not meet the ATS/ERS/WASOG criteria for sarcoidosis due to the absence of compatible histology and Lofgren's syndrome, but were nevertheless considered to have sarcoidosis and included in the study. Radiographic evaluation of the SIJ was performed by double reading, but the criteria for a diagnosis of sacroiliitis was not mentioned. The authors considered four patients to have sacroiliitis with only one patient with bilateral involvement. Radiological sacroiliitis was considered independently of a SpA diagnosis in this study, but one patient had HLA B27 antigen. There was no difference between patients with or without sacroiliitis in this study. The prevalence of sacroiliitis was estimated to be 6.6% (4/61) in the sarcoidosis population, 8.2% (4/49) in the back-pain sub-group, and 12.9% (4/31) in the IBP subgroup.

Kobak et al. [START_REF] Kobak | The prevalence of sacroiliitis and spondyloarthritis in patients with sarcoidosis[END_REF] reported six cases of bilateral sacroiliitis scored according to mNY criteria based on standard pelvic radiography in a monocentric cohort of 42 patients with biopsy-proven sarcoidosis. All patients in the X-ray sacroiliitis group had IBP according to Calin criteria. The authors thus diagnosed six cases of SpA according to ASAS 2009 criteria [START_REF] Rudwaleit | The development of Assessment of SpondyloArthritis international Society classification criteria for axial spondyloarthritis (part II): validation and final selection[END_REF]. SpA-sarcoidosis patients were more likely to be female and lacking HLA B27. Eight patients without sacroiliitis also had IBP. The prevalence of sacroiliitis and SpA in the sarcoidosis population was estimated to be 14.3% (6/42) and 43% (6/14) in the IBP subgroup. Sigaux et al. [START_REF] Sigaux | High prevalence of spondyloarthritis in sarcoidosis patients with chronic back pain[END_REF] recently published a prospective study of back pain with MRI exploration in a biopsyproven sarcoidosis cohort of 337 patients. Among 64 back-pain patients, 29 had IBP. The diagnosis of sacroiliitis was defined as bone-marrow edema in a compartment of the SIJ on one slice for bilateral lesions or on two consecutive slices for unilateral localization. Two blinded readers (one rheumatologist and one radiologist) analyzed MRI, and a consensus was reached in case of disagreement. Sacroiliitis was diagnosed in 13 patients with IBP (5 also had radiographic sacroiliitis according to the mNY criteria). The patient characteristics in the sacroiliitis subgroup were not reported. SpA was diagnosed in all patients with sacroiliitis; one patient with mechanical pain was diagnosed with SpA due to the association of HLA B27 positivity, psoriasis, and enthesitis and one patient had a vertebral inflammatory signal, HLA B27 positivity, and clinical features of SpA. The respective prevalence of sacroiliitis and SpA were estimated to be 3.9% (13/337) and 4.5% (15/337) in the sarcoidosis population, 20.3% (13/64) and 23.4% (15/64) in the back-pain subgroup, and 44.8% (13/29) and 48.3% (14/29) in the IBP subgroup.

b. Sacroiliitis-sarcoidosis case reports [4, Thirty-one papers for a total of 35 cases were included for analysis. Data for the back pain characteristics (ASAS criteria for inflammatory or mechanical back pain) were too limited to be specified. ASAS criteria for SpA were applied retrospectively. Back pain with a duration ≥ 3 months with an age of onset ≤ 45 years was considered to be inflammatory, except if it was explicitly qualified as mechanical. Sacroiliitis was diagnosed on MRI with bone marrow edema or on pelvic radiography (bilateral mNY grade 2 pelvic radiography or unilateral grade 3 or 4). If ASAS criteria were still not met, other clinical features and HLA B27 positivity were also considered for the diagnosis of SpA. The main characteristics are summarized in Tables 2 and3.Standard pelvic radiography was commonly used to evaluate the SIJ. Four papers did not report the imaging modalities for the diagnosis of sacroiliitis. By X-ray, six patients had bilateral grade 2 sacroiliitis, nine patients had unilateral or bilateral grade 3 sacroiliitis, and six patients had sacroiliac ankylosis (grade 4). Two case reports considered the SIJ imaging to be normal [START_REF] Kremer | Sarcoidosis and spondylarthropathy. Three case-reports[END_REF][START_REF] Kara | Early Undifferentiated Spondyloarthropathy in a Patient with Sarcoidosis[END_REF] but were included due to the author's diagnosis of SpA.A biopsy-proven granuloma or Löfgren's syndrome was always reported for sarcoidosis, except for case n°2 of Kremer et al. [START_REF] Kremer | Sarcoidosis and spondylarthropathy. Three case-reports[END_REF], which had a clinical presentation highly suggestive of sarcoidosis without granuloma on carina biopsy. c. Granulomatous involvement of iliac bones [START_REF] Binicier | Axial sarcoidosis mimicking radiographic sacroiliitis[END_REF][START_REF] Brun | Vertebral and sacroiliac sarcoidosis with image of Pott's pseudo-abscess. Cure by corticotherapy[END_REF][START_REF] Mijiyawa | Pelvi-rachidian involvement in sarcoidosis. Apropos of a case. Review of the literature[END_REF][START_REF] Golzarian | Case report: Osteosclerotic sarcoidosis of spine and pelvis: plain film and magnetic resonance imaging findings[END_REF][START_REF] Benelhadj | Radioisotope bone scanning in chronic osseous sarcoidosis[END_REF][START_REF] Franco | Long-term radiographic follow-up in a patient with osteosclerotic sarcoidosis of the spine and pelvis[END_REF][START_REF] Andres | Iliac bone defects revealing systemic sarcoidosis[END_REF] We initially selected 11 articles for this subgroup, which was characterized by granulomatous tissue on iliac bone biopsy or imaging suggestive of bone disease. However, sarcoidosis was not diagnosed according to WASOG/ATS criteria in four articles [Appendix A, supplementary data S1; See the supplementary material associated with this article online] due to concurrent mycobacterial identification in bone or pulmonary samples. Five cases of sarcoidosis had histological proof of a granuloma in an iliac biopsy. For the two remaining cases, Benelhadj et al. [START_REF] Benelhadj | Radioisotope bone scanning in chronic osseous sarcoidosis[END_REF] suspected a granulomatous lesion based on left sacroiliac joint hyperactivity in Tc 99 scintigraphy with a bone island on CT in a patient with peripheral bone involvement and Mijiyawa et al. [START_REF] Mijiyawa | Pelvi-rachidian involvement in sarcoidosis. Apropos of a case. Review of the literature[END_REF] showed a granuloma on a bone biopsy of T10 and osteosclerotic changes of iliac bone in a patient with multivisceral sarcoidosis.

Excluding X-ray imaging, there was no evidence of any real joint damage of the SIJ in this sub-group, on CT [START_REF] Andres | Iliac bone defects revealing systemic sarcoidosis[END_REF] or MRI [START_REF] Binicier | Axial sarcoidosis mimicking radiographic sacroiliitis[END_REF].The main characteristics of the seven proven or highly probable cases are summarized in Table 4. All patients had back pain. There were six women and one man, with a median age of 42.0 years (± 12.0 IQR). Unilateral involvement of iliac bone on imaging represented 6/7 patients and appeared to be higher in the group with bone involvement than unilateral sacroiliitis in the sarcoidosis-sacroiliitis group. A multivisceral granulomatous disease also appeared to be frequent. HLA B27 status was never mentioned in the articles.

Discussion

Sacroiliac joint arthropathy may be associated with sarcoidosis. Whether or not it is a feature of the disease is still a matter of discussion. Most published papers have studied the association of sarcoidosis with SpA and patients were mostly recruited in rheumatology department if they had IBP. Moreover, the cross-sectional studies always studied back pain and sacroiliitis in a pre-existent sarcoidosis population, whereas most case reports mention a diagnosis of sarcoidosis after the onset of symptoms of sacroiliitis in almost half of the cases. Few authors found a correlation between SpA and sarcoidosis, as recently shown in the general Taiwanese population [START_REF] Wu | Comorbid autoimmune diseases in patients with sarcoidosis: A nationwide case-control study in Taiwan[END_REF], in which the prevalence of ankylosing spondylitis was estimated to be 3.64% in the sarcoidosis population versus 0.83% in the control population (adjusted odds ratio: 3.80 [2.42-5.97]). This prevalence in the sarcoidosis population is close to that found by Sigaux et al [START_REF] Sigaux | High prevalence of spondyloarthritis in sarcoidosis patients with chronic back pain[END_REF]. The long mean time interval of 10.4 (± 7.1) years between the beginning of sacroiliac symptoms and sarcoidosis diagnosis could also argue in favor of two different diseases.

Sacroiliac involvement could also be due to a sarcoidosis bone lesion on the iliac or sacral bones [START_REF] Binicier | Axial sarcoidosis mimicking radiographic sacroiliitis[END_REF][START_REF] Golzarian | Case report: Osteosclerotic sarcoidosis of spine and pelvis: plain film and magnetic resonance imaging findings[END_REF]. Since the first cases of sacroiliac bone involvement were reported in 1951 [4], the diagnostic criteria for sarcoidosis have evolved and now include histological proof of a sarcoidosis granuloma and the exclusion of other granulomatous diseases. The recent evolution of bacteriological identification, with new techniques for growth and molecular tools, such as PCR for mycobacteria, could explain some cases of the incorrect diagnosis of sarcoidosis in the presence of granuloma in older articles [START_REF] Blanchon | Pelvi-spinal and spinal localizations of Besnier-Boeck-Schaumann's sarcoidosis[END_REF] (Appendix A, supplementary data S1). Nonetheless, the prevalence of bone sarcoidosis (axial and peripheral) may be frequently underestimated because half the cases are asymptomatic [START_REF] Hassine | Osseous sarcoidosis: A multicenter retrospective case-control study of 48 patients[END_REF]. Bone sarcoidosis has been recently described in a new light by Ben Hassin et al. in an 88-patient retrospective multicentric cohort [START_REF] Hassine | Osseous sarcoidosis: A multicenter retrospective case-control study of 48 patients[END_REF]: 39% of the patients were diagnosed with bone lesions at initial presentation of sarcoidosis, with a median time of 2.8 years between the diagnosis of sarcoidosis and bone involvement. Pelvic bones were involved in 63% of axial bone sarcoidosis cases, representing 44% of total bone localization. Patients with bone lesions had significantly higher rates of mediastinal and extra-mediastinal lymph-node involvement, pulmonary involvement, cutaneous manifestations, and hypercalcemia. In addition, 52% of patients had bone symptoms and among them, 33% had back or pelvic pain. The treatment of bone sarcoidosis was mainly based on glucocorticoid therapy. This article reported that granulomatous pelvic bone localization, although rare, can occur several years after the initial diagnosis and can clinically mimic SpA with back pain. Imaging, preferring MRI to CT, can help to distinguish a bone involvement from sacroiliitis. Bone biopsy therefore appears to be essential if there is any doubt as to the cause of the bone disorder (such as infection, metastasis, or haemopathy) by x-ray, MRI, or CT.

Sarcoidosis could theoretically manifest itself as granulomatous sacroiliac synovitis, similarly to peripheral chronic granulomatous synovitis. However, it may be difficult to differentiate it from SpA sacroiliac synovitis in the absence of histological evidence. No cases of granulomatous synovitis of the sacroiliac joint have been reported to date. Nevertheless, common pathophysiological pathways have been described in SpA and sarcoidosis. As abundant TNFα has been found in the sacroiliac joint of patients with SpA, anti-TNFα therapy has largely demonstrated its efficacy in SpA. TNFα is also involved in granuloma formation and infliximab has been shown to be effective in sarcoidosis [START_REF] Heidelberger | Efficacy and Tolerance of Anti-Tumor Necrosis Factor α Agents in Cutaneous Sarcoidosis: A French Study of 46 Cases[END_REF]. Among the articles covered in this review, the anti-TNFα infliximab was used to cure both diseases in four cases [START_REF] Agrawal | Sarcoid sacroiliitis: successful treatment with infliximab[END_REF][START_REF] Ochi | Successful treatment of ankylosing spondylitis coexisting with pulmonary sarcoidosis by infliximab[END_REF][START_REF] Malaviya | Vertebral sarcoid mimicking ankylosing spondylitis or just a co-incidence?[END_REF][START_REF] Rahul | Sarcoidosis with ankylosing spondylitis: changing therapeutic landscape[END_REF], with a good outcome, whereas the use of etanercept for SpA worsened the sarcoidosis in another case [START_REF] Louie | Relapse of sarcoidosis upon treatment with etanercept[END_REF]. This paradoxical worsening with anti-TNFα therapy is now well known [START_REF] Chopra | Drug-Induced Sarcoidosis-Like Reactions[END_REF] and improvement of the granulomatous reaction upon drug discontinuation and the higher prevalence of DISR associated with anti-TNFα therapy than sarcoidosis itself [START_REF] Chopra | Drug-Induced Sarcoidosis-Like Reactions[END_REF] argues for distinct entities. IL-17 produced by T helper 17 (Th17) is another target for SpA treatment and anti-IL-17A monoclonal antibodies, such as secukinumab, are effective in treating SpA [START_REF] Baeten | Secukinumab, an Interleukin-17A Inhibitor, in Ankylosing Spondylitis[END_REF]. Th17 lymphocytes have also been shown to be increased in granulomas, as well as circulating memory T cells in patients with sarcoidosis [START_REF] Berge | Increased IL-17A expression in granulomas and in circulating memory T cells in sarcoidosis[END_REF], suggesting their implication in the pathogenesis of sarcoidosis. On the other hand, an elevated number of IL-17 producing-cells has been associated with a better outcome in Löfgren's syndrome [START_REF] Ostadkarampour | Higher levels of interleukin IL-17 and antigen-specific IL-17 responses in pulmonary sarcoidosis patients with Löfgren's syndrome[END_REF], necessitating further study to determine whether IL 17A may be an interesting target in sarcoidosis.

Concerning imaging in sacroiliitis, Sigaux et al. [START_REF] Sigaux | High prevalence of spondyloarthritis in sarcoidosis patients with chronic back pain[END_REF] mostly diagnosed sacroiliitis by MRI, whereas X-rays showed sacroiliitis in only 38% (5/13) of their cases. Sacroiliitis on MRI and X-ray represented respectively 45.3% and 17.2% of patient with inflammatory back pain, 20.3% and 7.8% of patient with back pain, and 3.9% and 1.5% of the whole population of 337 patients. Using only X-rays, Erb et al. [START_REF] Erb | An assessment of back pain and the prevalence of sacroiliitis in sarcoidosis[END_REF] found a similar prevalence of 12.9% in the IBP subgroup, and 8.2% in the back-pain sub-group. Kobak et al. [START_REF] Kobak | The prevalence of sacroiliitis and spondyloarthritis in patients with sarcoidosis[END_REF] found a prevalence of sacroiliitis on X-ray of 43% in the IBP subgroup, and 14.3% in the entire sarcoidosis population. These differences can be explained by the difference between populations in the studies. Themean mean age of the patients in the studies was similar, but the duration of sarcoidosis varied: Kobak et al. [START_REF] Kobak | The prevalence of sacroiliitis and spondyloarthritis in patients with sarcoidosis[END_REF] studied patients with a shorter duration of disease (mean of 17.8 months) versus Erb et al. [START_REF] Erb | An assessment of back pain and the prevalence of sacroiliitis in sarcoidosis[END_REF] and Sigaux et al. [START_REF] Sigaux | High prevalence of spondyloarthritis in sarcoidosis patients with chronic back pain[END_REF] (means of 9.0 years and 12.2 years, respectively). More importantly, the duration of back pain was only mentioned in the study of Sigaux et al. [START_REF] Sigaux | High prevalence of spondyloarthritis in sarcoidosis patients with chronic back pain[END_REF] and lasted an average of 3.6 ± 5.6 years in the inflammatory group. Given the mean time from the diagnosis of sarcoidosis to the sacroiliac onset of nine years in ankylosing spondylitis [START_REF] Mau | Clinical features and prognosis of patients with possible ankylosing spondylitis. Results of a 10-year followup[END_REF], the duration of the evolution of low back pain in the other two papers would have been of interest. Finally, the populations studied were not homogeneous, especially in terms of geographical characteristics, which could influence the genetics and frequency of HLA B27.

Other explanations are possible for the difference in the number of sacroiliitis cases between these studies. The low inter-reader reproducibility and low sensitivity of radiography in diagnosing sacroiliitis is well known [START_REF] Christiansen | Limited Reliability of Radiographic Assessment of Sacroiliac Joints in Patients with Suspected Early Spondyloarthritis[END_REF]. X-ray allows only a two-dimensional view of the SIJ, leading to the potential misdiagnosis of degenerative changes in the antero-inferior ligamentous compartment of the SIJ as sacroiliitis, especially for bilateral grade 2 and erosions [START_REF] Christiansen | Limited Reliability of Radiographic Assessment of Sacroiliac Joints in Patients with Suspected Early Spondyloarthritis[END_REF]. Similarly, sclerosis appears to be associated with being female [START_REF] Arnbak | Associations Between Spondyloarthritis Features and Magnetic Resonance Imaging Findings: A Cross-Sectional Analysis of 1,020 Patients With Persistent Low Back Pain[END_REF] and could explain the female predominance of HLA B27 negativity in the studies of Kobak et al [START_REF] Kobak | The prevalence of sacroiliitis and spondyloarthritis in patients with sarcoidosis[END_REF] and Erb et al [START_REF] Erb | An assessment of back pain and the prevalence of sacroiliitis in sarcoidosis[END_REF], who used X-rays. Furthermore, MRI shows good specificity but also gives rise to frequent false positives in the diagnosis of sacroiliitis, as it may overestimate sacroiliitis based on bone marrow edema (BME) [START_REF] Baraliakos | Frequency of MRI changes suggestive of axial spondyloarthritis in the axial skeleton in a large population-based cohort of individuals aged <45 years[END_REF]. In addition, BME in the SIJ has not been shown to correlate with IBP criteria, such as the ASAS 2009 or Calin criteria in a back-pain population [START_REF] Arnbak | Association Between Inflammatory Back Pain Characteristics and Magnetic Resonance Imaging Findings in the Spine and Sacroiliac Joints[END_REF]; morning stiffness > 60 minutes was the only pain characteristic associated with BME [START_REF] Arnbak | Association Between Inflammatory Back Pain Characteristics and Magnetic Resonance Imaging Findings in the Spine and Sacroiliac Joints[END_REF]. In our sacroiliitis-sarcoidosis group, the papers did not provide sufficient detail to evaluate the characteristics of the back pain, such as morning stiffness. On the other hand, the intensity of the hypersignal in short-tau inversion recovery (STIR) sequences could help to distinguish inflammatory changes (with a medium to high score for BME) from degenerative changes (with a low score for BME) correlated with age and not IBP nor ASAS SpA features [START_REF] Arnbak | Associations Between Spondyloarthritis Features and Magnetic Resonance Imaging Findings: A Cross-Sectional Analysis of 1,020 Patients With Persistent Low Back Pain[END_REF]. Sigaux et al. [START_REF] Sigaux | High prevalence of spondyloarthritis in sarcoidosis patients with chronic back pain[END_REF] did not systematically evaluate the SIJ by MRI in case of non-inflammatory back pain (performed for only 9/35 patients), which could have led to underestimation of the number of sacroiliitis and Spa cases according to the ASAS criteria. Nevertheless, the study of Sigaux et al. was the only one to evaluate the features of SpA in a mechanical back-pain population. Finally, asymptomatic BME that fulfills the ASAS 2009 criteria for sacroiliitis may be present in 17.2% of healthy individuals or following physical stress on the SIJs, such as that arising from sports, military training, or childbirth [START_REF] Baraliakos | Frequency of MRI changes suggestive of axial spondyloarthritis in the axial skeleton in a large population-based cohort of individuals aged <45 years[END_REF], and no SIJ imaging, including MRI, on asymptomatic patients with sarcoidosis has been yet reported in the literature.

In this systematic review, only a few patients in case reports and none in cohorts had a CT evaluation of their SIJs. CT may however be useful for SIJ anatomy and following the structural changes that occur frequently in the general population (approximately 29% in the 50-59 year-old population [START_REF] Eno | The prevalence of sacroiliac joint degeneration in asymptomatic adults[END_REF]). The study of erosion by CT could also be useful in the diagnosis of sacroiliitis [START_REF] Chan | Development of a Screening Tool for the Identification of Sacroiliitis in Computed Tomography Scans of the Abdomen[END_REF], with a strong correlation to HLA B27 and the response to NSAIDs on MRI in cases of IBP [START_REF] Arnbak | Association Between Inflammatory Back Pain Characteristics and Magnetic Resonance Imaging Findings in the Spine and Sacroiliac Joints[END_REF]. Finally, this literature review raises questions concerning the ASAS 2009 diagnostic criteria for SpA and the accuracy of x-rays, MRI, and CT in cases of features such as IBP or HLA B27 positivity in patients with sarcoidosis.

One of the outcomes of this systematic review is the identification of two groups of sarcoidosis patients with sacroiliac involvement. The sacroiliitis-sarcoidosis group, with sarcoidosis patients fulfilling ASAS 2009 criteria for SpA with predominant HLA B27 positivity and inflammatory back pain, and a group with granulomatous iliac bone involvement which seems not to be associated with SpA. The distinction between these two presentations is important in terms of therapeutic issues and evolution. SpA is a chronic disease which needs a long-term follow-up, and non-steroidal anti-inflammatory drugs or anti-TNFα therapy. Bone involvement most often requires only corticosteroid therapy, with a good outcome, even if it is sometimes part of a refractory systemic disease requiring other immunosuppressive treatments [START_REF] Hassine | Osseous sarcoidosis: A multicenter retrospective case-control study of 48 patients[END_REF].

Conclusion

Sacroiliac joint changes in sarcoidosis include sacroiliitis related to an association with SpA and granulomatous bone involvement. Sarcoid sacroiliac arthropathy is still discussed. In the presence of back pain, inflammatory symptoms should raise suspicion of SpA. An X-ray could be performed first, but due to the possible higher prevalence of SpA in sarcoidosis and several cases of axial bone sarcoidosis, MRI of the pelvis and the spine must be done in case of unexplained low back pain in a patient with sarcoidosis. In case of bone damage, a bone biopsy can be discussed. The complexity of SIJ imaging in cases of inflammatory back pain, mechanical back pain, or even no pain, highlight the need for further investigation of SIJ in sarcoidosis with clinical and biological evaluation, such as the presence of HLA B27, and with multimodal imaging (MRI and CT).
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