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Abstract: Introduction: The clinical need to diagnose sacroiliitis at an earlier stage has led to the sacroiliac joints being 

more frequently imaged, particularly with magnetic resonance imaging (MRI). This review outlines the imaging 

approach to sacroiliitis, emphasizing the imaging protocols, diagnostic criteria, limitations and potential mimics of MRI 

examination. The value of imaging-guided intervention in sacroiliac joint disease is also briefly outlined. Materials and 

Methods: This is a prospective, observational and descriptive study conducted in the Department of Radiology at a 

Tertiary care teaching hospital over a period of 6 months. Treatment naive patients with low back pain and subsequently 

diagnosed with Inflammatory Low Back Pain (LBP) as per Calin criteria were identified. The clinical and laboratory 

parameters of these patients were recorded. Sacroiliac Joint Dysfunction (SIJ) radiographs of these patients were 

analyzed. Results: Seventy patients were registered with 35 of subjects being female and 35 males. No significant 

difference was noted in the age of onset or duration of illness in males and females. There was no significant difference 

in the positivity of this gene in male (5.7%) and female (3.8%) groups. Borderline HLA-B27 status was commoner in 

males (19.2%) than females (7.6%). About 31.4% of cases demonstrated active inflammation (raised CRP levels) at 

presentation. A maximum number of cases were seen in Grade 2 followed by Grade 3.  Conclusions: In the present 

scenario, where the majority of cases are presenting in the chronic stage of the disease, radiography may be advocated in 

resource poor areas to decrease burden and cost related to the use of MRI. 
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INTRODUCTION 
Sacroiliitis is one of the causes of 

inflammatory-type low back pain [1]. The recognition 

of inflammatory-type low back pain helps segregate 

patients with axial spondyloarthritis (SpA) from those 

with more common mechanical low back pain [2]. 

About 20% of patients with low back pain have 

inflammatory-type pain, while about 20% of these 

patients with inflammatory-type pain will have axial 

SpA
 
[3]. The prevalence of axial SpA is about 1%, 

though this prevalence does vary according to ethnicity 

and HLA-B27 population prevalence. For example, in 

German, American and Chinese populations, the 

population prevalence of HLA-B27 is 9%, 6% and 5%, 

respectively [4-6].  

 

Early recognition and treatment of SpA can 

ameliorate symptoms, improve quality of life and 

reduce the likelihood of developing seriously impaired 

spinal mobility [6]. One-third of these diagnoses are 

made by rheumatologists, and the remainder made by 

primary care practitioners, chiropractors, 

physiotherapists, orthopedic surgeons, pain physicians, 

and emergency care physicians [7]. SpA is diagnosed 

using a combination of clinical, serological and imaging 

criteria. Clinical criteria include the presence of 

inflammatory-type low back pain and other features of 

SpA such as anterior uveitis. Serological criteria relate 

to HLA B27 positivity, and imaging criteria relate to 

imaging evidence of sacroiliitis and spondyloarthritis 

[8]. 

 

About half of the patients diagnosed initially 

with axial SpA have radiographic evidence of SpA 

while the remainder have non-radiographic SpA with no 

radiographic features of SpA [8]. Although a small 

percentage of non-radiographic SpA patients will 

progress to radiographic SpA on followup, many will 

never develop any radiographic features of SpA. As 

disease activity and functional impairment is similar for 

patients with radiographic and non-radiographic SpA 

[9], the distinction does not affect prognosis or 

Original Research Article 

http://www.saspublishers.com/


 

 

Sudheer Kumar Kalyankar & Raghavendra Chigullapally., Sch. J. App. Med. Sci., Dec 2016; 4(12D):4508-4512 

Available online at http://saspublisher.com/sjams/    4509 

 

 

treatment, though one should nevertheless be aware that 

about 50% of SpA patients will not have radiographic 

features of the disease at presentation. In patients with 

radiographic SpA, sacroiliitis may take many years to 

become radiographically apparent [10]. Radiographic 

recognition of mild, or even moderate, sacroiliitis is not 

always clear cut. As a result, magnetic resonance 

imaging (MRI) is increasingly utilized to enable 

recognition of sacroiliitis at a much earlier stage than 

which is possible radiographically. 

 

Even if the radiographs are normal and axial 

SpA is strongly suspected clinically, MRI examination 

is still usually performed to detect sacroiliitis. MRI is 

the most sensitive imaging technique to detect 

sacroiliitis. It is the only imaging modality that can 

reliably reveal bone marrow oedema and inflammation 

around the sacroiliac joints and is comparable to low 

dose CT for demonstrating erosions and ankyloses [11]. 

Even so, about one-third of patients with confirmed 

SpA on clinical grounds will still have a normal MRI 

examination with no evidence of either sacroiliitis or 

spinal enthesopathy. Patients with significant bone 

marrow oedema on MRI of the sacroiliac joints 

generally have a good clinical response to anti-tumour 

necrosis factor (TNF) therapy [12]. While conversely 

SpA patients who do not have MRI evidence of 

sacroiliitis or elevated C - reactive protein levels do not 

respond well to anti-TNF treatment [13]. 

 

Imaging, and in particular MRI, has greatly 

helped in the diagnosis and understanding of early SpA. 

It is important to remember that reactive abnormalities 

on MRI similar to those seen with sacroiliitis, but not 

due to sacroiliitis, are quite common, especially in 

patients with non-SpA inflammatory back pain and in 

athletes. There are also several other diseases that can 

mimic sacroiliitis on MR imaging. This review, based 

on our own institutional experience, illustrates the 

imaging appearances of common sacroiliac joint 

pathologies. We also discuss diagnostic or therapeutic 

percutaneous intervention of the sacroiliac joints. 

 

 

MATERIALS AND METHODS 

This is a prospective, observational and 

descriptive study conducted after getting approval from 

the institutional ethics committee. Study conducted in 

the Department of Radiology at a Tertiary care teaching 

hospital over a period of 6 months.  

 

Inclusion Criteria 

Treatment naive patients attending general 

medicine outpatient clinics/ rheumatology clinics with 

low back pain and subsequently diagnosed with LBP as 

per Calin criteria were identified and included in this 

study after obtaining informed written consent.  

 

 

Exclusion Criteria 

Subjects having low-back pain which was 

preceded by an event of trauma in lower back region, 

subjects who were known case of congenital/acquired 

lower spinal deformity or prolapsed inter-vertebral disc 

and subjects who were known case of 

malignancy/infective etiology which can potentially 

involve bones/spine were excluded from this study.  

 

The clinical parameters of these patients were 

recorded, which included age and sex of the patient and 

duration of LBP. Human leukocyte antigen-B27 (HLA-

B27) status and C-reactive protein (CRP) levels were 

recorded.  

 

Detection of HLA-B27 was done using flow 

cytometry and CRP levels were assessed using 

immunonephelometry. These patients underwent 

conventional radiography of their bilateral SIJs 

(anteroposterior [AP] and oblique views).  

 

STATISTICAL ANALYSIS 
The data were collected on a pre-designed 

schedule and entered into Microsoft Excel. The data 

collected were tabulated. The tabulated data were 

analysed using descriptive statistics, i.e by using 

percentages. Two tailed probability (P) was calculated 

to test the statistical significance at the 5% level of 

significance.  

 

RESULTS 
 

Table-1: Demographic characteristics of subjects 

and duration of inflammatory back pain 

Parameter Frequency Percentage 

Gender   

Male 35 50 

Female 35 50 

Presenting age (year) (mean and range) 

Male  29.73 (18-60) t-value 0.431 p-value 

0.634 

Female 27.43 (18-55)  

Disease duration (months) (mean and standard 

deviation) 

Total 40.96 ± 37.80 

(3−120) 

t-value −0.014 P-

value 0.9889 

Male 41.05± 40.07 

(3−120) 

 

Female 40.90± 36.75 

(3−120) 

 

 

In table 1, over a period of one year, a total of 

70 patients were registered in this study with 35 of 

subjects being female and 35 males. The mean age of 

the patient at symptoms onset was 29.7 years for males 

and 27.4 years for females. The mean duration of LBP 
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was 40.9 months. No significant difference was noted in 

the age of onset or duration of illness in males and 

females. 

 

Table-2: Laboratory characteristics of subjects. 

Parameter

s 

HLA-B27 (n=52) CRP 

(n=70) 

 Positiv

e n (%) 

Borderline*

* n (%) 

Negativ

e n (%) 

Positive 

n (%) 

Total  5 (9.6) 14(26.9) 33(63.4) 22(31.4

) 

Male  3(5.7) 10(19.2) 11(21.1) 8(11.4) 

Female  2(3.8) 4(7.6) 22(42.3) 14(20.0

) 

 

In table 2, out of 52 patients could undergo 

testing for HLA-B27. HLA-B27 positivity was noted in 

only 9.6% subjects whereas 63.4% of subjects had 

negative HLA-B27 status. The rest of the subjects 

showed borderline HLA-B27 status. There was no 

significant difference in the positivity of this gene in 

male (5.7%) and female (3.8%) groups. Borderline 

HLA-B27 status was commoner in males (19.2%) than 

females (7.6%). About 31.4% of cases demonstrated 

active inflammation (raised CRP levels) at presentation. 

Rest, though presenting for treatment for the first time, 

did not show raised CRP levels. 

 

Table-3: Radiological characteristics of subjects. 

Parameter Grade 

0 

Grade 

1 

Grade 

2 

Grade 

3 

Grade 

4 

Male 1 4 16 4 3 

Female 4 11 15 12 0 

Total 5 15 31 16 3 

 

In table 3, a maximum number of cases were 

seen in Grade 2, followed by Grade 3.  

 

Table-4: Radiological characteristics of subjects. 

Parameters Sacroiliaitis 

 Definite (n=35) Suspicious (n=21) 

Symmetric 19 11 

Asymmetric 11 8 

Unilateral 5 2 

 

In table 4, cases with symmetrical sacroiliitis 

were more (42.8%) as compared to 

asymmetrical/unilateral sacroiliitis.  

 

DISCUSSION 
To our knowledge, this is the first study to 

evaluate the effect of mechanical stress on MRI-SIJ. 

Overall, there was a high prevalence of MRI lesions in 

healthy active individuals without any symptoms of 

back pain, both at baseline and after 6 weeks of follow-

up. However, MRI lesions do not seem to increase 

significantly after 6 weeks of intensive physical 

training. 

 

SpA characteristically involves sacroiliac 

joints is a complex joint. It has two well-differentiated 

parts – a lower ventral synovial part and an upper dorsal 

interosseous part. The hyaline cartilage in SIJ is thinner 

along the iliac aspect of the joint
 
[14]. During the 

imaging of SIJ, consideration of their complex anatomy 

is required. SIJs course obliquely from lateral to medial 

position due to which there is a substantial overlap of 

ilium with sacrum on standard AP projection of pelvis 

in the supine position. To avoid misdiagnosis, 

additional oblique views of bilateral SIJs are taken 

along with standard AP projections. Alternatively, PA 

projection techniques can be used in which the patient 

lies in prone position and X-ray tube is angled by 25-30 

degrees
 

[15]. SIJs are essentially involved in the 

pathogenesis of SpA [16]. SIJ involvement in SpA leads 

to LBP of varying intensity. Radiographs cannot assess 

active inflammation in SIJs and usually appear normal 

in the early phase of LBP. Chronic changes in SIJ are 

well appreciated on conventional radiographs in the 

form of erosions, sclerosis, pseudo- widening of joint 

space, and joint space narrowing ultimately leading to 

bony ankylosis
 
[17].  

 

Modified New York criteria have been 

proposed for grading of sacroiliitis on conventional 

radiography. According to modified New York criteria, 

five grades of sacroiliitis from Grade 0 (normal SIJ) to 

Grade 4 (ankylosis) can be differentiated
 

[18]. Our 

study group had same number of male and female cases 

that were unlike the observation of Alexis Lacout who 

reported that males are affected slightly more than 

females
 

[19]. Furthermore, our observation is not 

consistent with that of Geijer M who reported a higher 

incidence of LBP in males
 
[20]. Although the mean age 

of onset of symptoms was slightly higher in females and 

mean duration of symptoms was higher in males, there 

was no significant difference between the two genders 

statistically (P < 0.05). This result may be attributed to 

relatively small sample size in our study. 

 

HLA-B27 positivity was noted in only 9.6% of 

the total study population, whereas 26.9% had 

borderline values. Borderline HLA-B27 status was 

commoner in males than females. This difference is 

statistically significant (P < 0.05). Our observation is 

consistent with Angel A. et al. who reported a higher 

incidence of HLA-B27 positivity in males
 

[21]. However, overall HLA-B27 positivity reported in 

our cases is 9.6% which is low in contrast to Yusuhn 

Kang who reported higher HLA-B27 positivity in cases 

with LBP
 
[22]. Our observation is as per the statement 

that the strength of association between HLA-B27 

status and LBP is weak in Middle-East, South-East 

Asian, and sub-Saharan countries as compared to the 



 

 

Sudheer Kumar Kalyankar & Raghavendra Chigullapally., Sch. J. App. Med. Sci., Dec 2016; 4(12D):4508-4512 

Available online at http://saspublisher.com/sjams/    4511 

 

 

Western population [23]. HLA-B27 positivity in 

Ankylosing Spondylitis (AS) group (symmetric 

sacroiliitis group) was relatively lower (10.9%) than in 

the non-AS (asymmetric sacroiliitis) group. This 

observation shows that HLA-B27 positivity in our AS 

group is much lower than that observed in the Western 

world where HLA-B27 positivity in AS group is 

approximately 90% [24]. 

 

In our study, only 31.4% of study subjects 

presented with raised CRP levels. The majority of 

patients despite being treatment naïve, presented with 

normal CRP levels indicating the fact that in our 

population majority of patients with LBP present in 

chronic stages of sacroiliitis. Our observation is in 

accordance with Antonio L. et al. who reported that 

patients with clinically assessed active disease had 

higher mean CRP and ESR levels
 
[25].  

 

Radiographic sacroiliitis was noted in a 

significantly high number of cases (94.2%). The 

percentage of patients with radiographic sacroiliitis is 

much higher in this study as compared to Seunghun 

Lee et al. who reported radiographic sacroiliitis in 14% 

of cases [26]. Changes in SIJ in cases of LBP pass 

through different stages from the early stages of 

edema/synovitis to the late stage of ankylosis. X-ray 

changes are observed in late stages of the disease and 

the aim of our intervention should be not to reach a 

stage where X-ray changes are visible as that is an 

irreversible stage and the damage causes chronic 

morbidity, especially in an active population. This 

observation is unlike observation reported by Roberto 

B. et al. where most of the cases presented early [27].  

 

In our study, females presented with higher 

grades of sacroiliitis as compared to males this 

observation is contrary to Western data, which reports 

the presence of higher grades of sacroiliitis in males
 

[28]. Our observation indicates that female’s patients in 

our study group had chronic forms of sacroiliitis and 

they presented late as compared to their male 

counterparts likely due to neglect and lack of 

awareness. Symmetric (AS type) sacroiliitis was noted 

in 57% of patients (66.7% males and 33.3% females). 

This observation is in accordance with Althoff CE et al. 

who reported higher incidence and prevalence of AS in 

male population
 
[29].  

 

CONCLUSIONS 

Although literature advocate MRI as the gold 

standard for evaluation of sacroiliitis, present data show 

a high proportion of cases in chronic phase. Hence, after 

a proper clinical screening especially when acute phase 

reactants are not high, radiography may be advocated in 

resource poor areas to decrease the burden and cost of 

MRI. In Indian scenario, there is often delay in 

diagnosis of active sacroiliitis partly due to limited 

resources and partly due to ignorance of patients and 

most patients with LBP end up into chronic sacroiliitis. 

Appropriate measures need to be taken in the health-

care sector to increase awareness among people and 

treating physician and sensitize them to LBP and its 

associated morbidities. 

 

REFERENCES 
1. Weisman, M.H. (2012). Inflammatory back 

pain. Rheum Dis Clin North Am, 38(3):501–512.  

2. Braun, A., Saracbasi, E., Grifka, J., Schnitker, J., & 

Braun, J. (2011). Identifying patients with axial 

spondyloarthritis in primary care: how useful are 

items indicative of inflammatory back 

pain?. Annals of the rheumatic diseases, 70(10), 

1782-1787.  

3. Olivieri, I., D’Angelo, S., Padula, A., Leccese, P., 

& Palazzi, C. (2013). Spondyloarthritis with onset 

after age 45. Current rheumatology reports, 15(12), 

374. 

4. Stolwijk C, Boonen A, van 

Tubergen A, Reveille JD. (2012) Epidemiology of 

spondyloarthritis. Rheum Dis Clin North Am. 

38:441-76. 

5. Weisman MH. Inflammatory back pain: (2012). 

The United States perspective. Rheum Dis Clin 

North Am.;38:501-12.  

6. Leake, R. L., Mills, M. K., & Hanrahan, C. J. 

(2019). Spinal marrow imaging: clues to 

disease. Radiologic Clinics, 57(2), 359-375. 

7. Vleeming, A., Schuenke, M. D., Masi, A. T., 

Carreiro, J. E., Danneels, L., & Willard, F. H. 

(2012). The sacroiliac joint: an overview of its 

anatomy, function and potential clinical 

implications. Journal of anatomy, 221(6), 537-567. 

8. Said‐Nahal, R., Miceli‐Richard, C., Berthelot, J. 

M., Duché, A., Dernis‐Labous, E., Le Blévec, G., 

... & Breban, M. (2000). The familial form of 

spondylarthropathy: a clinical study of 115 

multiplex families. Arthritis & Rheumatism: 

Official Journal of the American College of 

Rheumatology, 43(6), 1356-1365.  

9. Shamrendra, N., Tanu, M., Vikram, S., Tushant, 

K., Mridu, S. Correlation of Radiographic Findings 

of Sacroiliac Joint with Clinical Profile in Patients 

with Inflammatory Low Back Pain: An 

Observational Study. Indian Journal of 

Musculoskeletal Radiology, 1, 92-96.  

10. Braun J, Sieper J. (2012). Classification, diagnosis, 

and referral of patients with axial 

spondyloarthritis. Rheum Dis Clin North Am. 

38:477-85.  

11. Jans, L., Coeman, L., Van Praet, L., Carron, P., 

Elewaut, D., Van den Bosch, F., ... & Verstraete, K. 

(2014). How sensitive and specific are MRI 

features of sacroiliitis for diagnosis of 

spondyloarthritis in patients with inflammatory 

back pain?. Jbr-Btr.  



 

 

Sudheer Kumar Kalyankar & Raghavendra Chigullapally., Sch. J. App. Med. Sci., Dec 2016; 4(12D):4508-4512 

Available online at http://saspublisher.com/sjams/    4512 

 

 

12. Weisman MH, Witter JP, Reveille JD. (2013). The 

prevalence of inflammatory back pain: Population-

based estimates from the US national health and 

nutrition examination Survey, 2009-10. Ann Rheum 

Dis. 72:369-73.  

13. Pipikos, T., Kassimos, D., Angelidis, G., & 

Koutsikos, J. (2017). Bone single photon 

emission/computed tomography in the detection of 

sacroiliitis in seronegative spondyloarthritis: a 

comparison with magnetic resonance 

imaging. Molecular imaging and radionuclide 

therapy, 26(3), 101.  

14. Greenwood, S., Leone, A., & Cassar-Pullicino, V. 

N. (2017). SAPHO and recurrent multifocal 

osteomyelitis. Radiologic Clinics, 55(5), 1035-

1053.  

15. Hamilton L, Macgregor A, Warmington V, Pinch E

, Gaffney K. (2014). The prevalence of 

inflammatory back pain in a UK primary care 

population. Rheumatology (Oxford). 53:161-4. 

16. Song, I. H., Carrasco-Fernandez, J., Rudwaleit, M., 

& Sieper, J. (2008). The diagnostic value of 

scintigraphy in assessing sacroiliitis in ankylosing 

spondylitis: a systematic literature research. Annals 

of the rheumatic diseases, 67(11), 1535-1540.  

17. Stolwijk C, Boonen A, van 

Tubergen A, Reveille JD. (2012). Epidemiology of 

spondyloarthritis. Rheum Dis Clin North Am. 

38:441-76.  

18. Battafarano, D. F., West, S. G., Rak, K. M., 

Fortenbery, E. J., & Chantelois, A. E. (1993, 

December). Comparison of bone scan, computed 

tomography, and magnetic resonance imaging in 

the diagnosis of active sacroiliitis. In Seminars in 

arthritis and rheumatism (Vol. 23, No. 3, pp. 161-

176). WB Saunders.  

19. Lacout, A., Carlier, R. Y., El Hajjam, M., & Marcy, 

P. Y. (2016). VEGF inhibition as possible therapy 

in spondyloarthritis patients: targeting bone 

remodelling. Medical hypotheses, 101, 52-54.  

20. Geijer, M., Gadeholt Göthlin, G., & Göthlin, J. H. 

(2007). Observer variation in computed 

tomography of the sacroiliac joints: a retrospective 

analysis of 1383 cases. Acta Radiologica, 48(6), 

665-671.  

21. Sieper J, Rudwaleit M, Baraliakos X, Brandt J, Bra

un J, Burgos-Vargas R, et al. (2009). The 

assessment of spondyloarthritis international 

society (ASAS) handbook: A guide to assess 

spondyloarthritis. Ann Rheum Dis.;68:ii1-44.  

22. Kang, Y., Hong, S. H., Kim, J. Y., Yoo, H. J., 

Choi, J. Y., Yi, M., & Kang, H. S. (2015). 

Unilateral sacroiliitis: differential diagnosis 

between infectious sacroiliitis and spondyloarthritis 

based on MRI findings. American Journal of 

Roentgenology, 205(5), 1048-1055. 

23. Saboo, S. S., Lin, Y. C., Juan, Y. H., Patel, K., 

Weaver, M., Sodickson, A., & Khurana, B. (2015). 

Magnetic resonance imaging for acute hip pain in 

the emergency department. Emergency 

radiology, 22(4), 409-422. 

24. Sudoł-Szopińska, I., Kwiatkowska, B., 

Włodkowska-Korytkowska, M., Matuszewska, G., 

& Grochowska, E. (2015). Diagnostics of 

sacroiliitis according to ASAS criteria: A 

comparative evaluation of conventional 

radiographs and MRI in patients with a clinical 

suspicion of spondyloarthropathy. Preliminary 

results. Polish journal of radiology, 80, 266.  

25. Leone, A., Cassar-Pullicino, V. N., Casale, R., 

Magarelli, N., Semprini, A., & Colosimo, C. 

(2015). The SAPHO syndrome revisited with an 

emphasis on spinal manifestations. Skeletal 

radiology, 44(1), 9-24.  

26. Lee, S. (2014). MRI features of axial 

spondyloarthritis and differential diagnosis: 

focusing on the spine and sacroiliac joint. Journal 

of Rheumatic Diseases, 21(3), 110-121.  

27. Bianco, R., & Tonolini, M. (2014). 

Musculoskeletal Manifestations of Ulcerative 

Colitis. In Imaging of Ulcerative Colitis (pp. 87-

95). Springer, Milano.  

28. Biswas, D., Bible, J. E., Bohan, M., Simpson, A. 

K., Whang, P. G., & Grauer, J. N. (2009). 

Radiation exposure from musculoskeletal 

computerized tomographic scans. JBJS, 91(8), 

1882-1889.  

29. Althoff, C. E., Sieper, J., Song, I. H., Haibel, H., 

Weiß, A., Diekhoff, T., & Hermann, K. G. A. 

(2013). Active inflammation and structural change 

in early active axial spondyloarthritis as detected 

by whole-body MRI. Annals of the rheumatic 

diseases, 72(6), 967-973. 

 

 


