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Abstract
Purpose  Unilateral sacroiliitis (US) is an uncommon disease with varied etiology. The differentiation between infective and 
inflammatory causes for US based on MRI alone is often difficult. We studied the efficacy of MRI findings in comparison 
with tissue studies in the diagnosis of US.
Methods  A retrospective analysis of patients who presented with US and evaluated with MRI, biopsy for histopathology 
and tissue cultures was performed. Patients with bilateral sacroiliitis, traumatic and postpartum sacroiliitis were excluded. 
Based on defined MRI criteria, the patients were divided into two groups—infective (group A) and inflammation (group B).
Results  In total, 33 patients (mean age—33.4 ± 17.2 years) with MRI features of US had presented with unilateral gluteal 
pain (100%) and positive Patrick’s test (91.9%). Based on the MRI features of severe subchondral marrow edema, widening of 
joint space, intra-articular abscess and periarticular muscle abscess, infective sacroiliitis (A) was diagnosed in 20/33 (60.6% 
cases). A total of 13/33 (39.3%) patients had features of inflammation (B), based on the following MRI criteria—subchondral 
sclerosis with minimal edema, erosions, maintained joint space without abscess/destruction. Tissue evidence of infection 
was positive in 13/20 (65%) patients in group A while it was negative in all group B patients.
Conclusion  MRI had high sensitivity (71%) and 100% specificity in diagnosing inflammatory sacroiliitis while it had low 
specificity, but 100% sensitivity for diagnosing infective sacroiliitis. Hence, patients diagnosed as inflammatory sacroiliitis 
in MRI are unlikely to benefit from further tissue studies while percutaneous biopsy is recommended in patients diagnosed 
in MRI as infective sacroiliitis.
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Introduction

Unilateral sacroiliitis is an uncommon, but highly painful 
condition and can be caused by multiple aetiologies ranging 
from degenerative disorders, trauma, infection and inflam-
matory diseases. Infection due to pyogenic organisms and 
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tuberculosis, and inflammatory diseases like seronegative 
arthropathies account for most cases of unilateral sacroiliitis 
[1–8]. While the clinical presentation of unilateral sacroili-
itis is typical, the diagnosis of the causative factor is often 
difficult. Identifying the causative factor is highly essential 
considering the variable treatment regimens for these condi-
tions. Blood markers including white cell count, erythrocyte 
sedimentation rate (ESR) and C-reactive protein (CRP) are 
elevated, but are non-specific for both infective and inflam-
matory causes. While radiographs are hardly diagnostic, 
magnetic resonance imaging (MRI) is considered as the gold 
standard imaging test to confirm the diagnosis of unilateral 
sacroiliitis. Several studies have shown independently about 
the diagnostic MRI features of inflammatory arthropathy and 
infective sacroiliitis, which include the presence of marrow 
edema, periarticular collection, muscle edema, sub-articular 
erosions and thick capsulitis [3, 6–12]. But, these findings 
are not specific, and importantly none of the studies have 
correlated these MRI findings with diagnostic tissue tests 
such as tissue culture, histopathological examination and 
GeneXpert PCR studies. Further, MRI diagnosis of infective 
sacroiliitis is also unreliable in the delineation between pyo-
genic and tubercular etiologies, which is essential consider-
ing the widely varied treatment regimens [3, 7–9]. Thus, it 
is paramount to assess the diagnostic value of MRI features 
of unilateral sacroiliitis in accordance with tissue studies. 
Hence, we studied the efficacy of MRI findings in compari-
son with tissue culture studies and histopathology as the 
gold standard tests, in the diagnosis of unilateral sacroiliitis.

Materials and methods

The study was approved by the institutional review board of 
the institute. We performed a retrospective analysis of case 
records of patients who presented with unilateral sacroiliitis 
between 2008 and 2016 and were evaluated with 1.5-T MRI. 
All patients had underwent clinical examination to confirm 
unilateral sacroiliitis, and the MRI evaluation included sagit-
tal, coronal and axial T1, T2, STIR and contrast-enhanced 
fat-suppressed T1W images of both the sacroiliac joints. All 
patients had undergone blood investigations including eryth-
rocyte sedimentation rate (ESR), C-reactive protein (CRP), 
white cell counts and HLA B-27. Patients presenting with 
MRI evidence of bilateral sacroiliitis, degenerative sacroili-
itis, traumatic sacroiliac dysfunction and those with posi-
tive HLA B27 were excluded from the study. The remaining 
patients whose MRI diagnosis was either infection or inflam-
mation were planned for a biopsy.

Biopsy technique

Under general anesthesia, the patient was positioned prone 
on a radiolucent table over two horizontal bolsters, one 
placed under the chest and another beneath the anterior 
superior iliac spine. A small padded cushion of about 4 cm 
height was placed underneath the contralateral anterior 
iliac spine. This lifts the contralateral pelvis and brings the 
affected ipsilateral sacroiliac joint in line with the image 
intensifier, positioned at zero degrees of medio-lateral 
inclination. Under image guidance, the Jamshedi needle 
was used to acquire tissue from the sacroiliac joint. Multi-
ple passes are usually made to acquire tissue from the joint 
cartilage and bone, from both iliac and sacral sides. The 
tissue acquired was sent for histopathological examina-
tion, culture for pyogenic organism, BACTEC culture for 
tubercular bacilli and GeneXpert test for detecting tuber-
cular DNA.

The MRI images were reported by two musculoskel-
etal radiologists in consensus. Based on the MRI find-
ings, the patients were divided into two groups—infec-
tive (group A) and inflammation (group B). In group A, 
MRI findings which were considered specific for infection 
included severe subchondral marrow edema, bone ero-
sions (mild to moderate), widening of joint space, peri-
articular/intra-articular abscess (hyperintense on T2W 
images with rim enhancement on fat-suppressed contrast-
enhanced T1W images) and periarticular muscle edema/
abscess (hyperintensity on T2W images or fat-suppressed 
contrast-enhanced T1W images) (Fig. 1). Additionally, the 
presence of extensive edema in the periarticular zone and 
surrounding muscles, severe bone erosions (permeative 
bony destruction), cavitation and sequestrum formation 
was considered diagnostic of tubercular infection (Fig. 2). 
In group B, the presence of minimal to moderate subchon-
dral edema and mild to severe subchondral sclerosis with 
tiny erosions, maintained joint space, without abscess or 
permeative/lytic bone destruction, were considered diag-
nostic of inflammation (Fig. 3). The predictive value of 
these MRI findings in diagnosing the appropriate cause 
for sacroiliitis was evaluated based on the tissue studies.

Results

During the study period, 51 patients have been evaluated 
for unilateral sacroiliitis, out of which 18 were excluded 
(bilateral sacroiliitis in seven, degenerative sacroili-
itis in four, HLA B27 positivity in six and one patient 
was not willing for biopsy). The remaining 33 patients 
(M:F–12:21, mean age—33.4 ± 17.2 years) with unilateral 
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sacroiliitis formed the study group. All patients had uni-
lateral gluteal pain (100%) with positive Patrick’s test in 
91.9% (n = 30), fever in 43.2% (n = 14) and constitutional 
symptoms in 10.8% (n = 4). MRI showed features of infec-
tive sacroiliitis (group A) in 20/33 (60.6%). Among these 
20 patients, four had additional features of tuberculosis in 

MRI (based on extensive edema, permeative bony destruc-
tion, cavitation, sequestrum formation). Group B included 
13/33 (39.3%) patients with MRI features of inflammation 
(group B).

Tissue culture and/or histopathological evidence of 
infection was positive in 13/33 (39%) patients, and all of 

Fig. 1   MRI images of a 33-year-old female patient diagnosed as left 
pyogenic sacroiliitis (Escherichia coli). Coronal T2W image (a) and 
coronal STIR image (b), showing the presence of joint space widen-
ing with intra-articular abscess (arrow head) and periarticular abscess 

(bold arrow) in the left sacroiliac joint. Coronal STIR image (b) 
shows the presence of marrow edema in the left ilium and sacral bone 
and abscess in the left psoas muscle (thin arrow)

Fig. 2   MRI images of a 35-year-old female patient diagnosed as left 
tuberculous sacroiliitis. Axial T2W image (a), showing bone mar-
row edema (white arrow heads) and periarticular abscess (white 
bold arrow) involving the left sacroiliac joint; (b) axial T1W fat-sup-
pressed contrast-enhanced images showing extensive bone marrow 

edema, abscess in iliacus (black arrow), rim enhancing periarticular 
and intra-articular abscess (white bold arrows) with joint space wid-
ening; (c) axial CT scan showing sequestrum within the left sacroiliac 
joint (thin arrow), erosions and cavitation

Fig. 3   MRI images of a 12-year-old male patient diagnosed as inflammatory sacroiliitis. Axial (a) and coronal (b) STIR images showing uni-
form marrow edema (arrow heads) on either side of the left sacroiliac joint without any irregular destruction or abscess formation
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them were in group A, while it was negative in all group B 
patients. Among the 13 patients in group A, the causative 
organism was isolated in 11 cases which included Staphy-
lococcus aureus (n = 4), coagulase negative Staphylococcus 
(n = 1), Escherichia coli (n = 2) and Mycobacterium tuber-
culosis (n = 4). Thus, MRI had 100% sensitivity and 59% 
specificity in diagnosing infective sacroiliitis while it was 
100% specific for diagnosing inflammatory sacroiliitis. In 16 
patients diagnosed as pyogenic in MRI, four patients (25%) 
had tissue culture or histopathological evidence of tubercu-
losis. GeneXpert test was positive in 7/20 (35%) patients in 
Group A.

Discussion

Our study showed that in patients with unilateral sacroili-
itis, MRI can be highly specific in confirming an inflamma-
tory etiology while it was highly sensitive for diagnosing 
an infectious cause (Table 1). Gold standard tests includ-
ing tissue culture and histopathology remained negative in 
patients diagnosed as inflammatory sacroiliitis in MRI, thus 
indicating the high specificity of MRI. However, in patients 
diagnosed to have infective etiology in MRI, the findings 
were indistinctive in differentiating tubercular and pyogenic 
infections, where further tissue tests would be helpful.

Unilateral sacroiliitis is a relatively uncommon problem 
with diverse etiologies like infection, inflammatory diseases, 
neoplastic infiltration, trauma and degenerative disorders 
[1–8]. Among these, infection and inflammatory diseases 
account for most cases. The common association of unilat-
eral sacroiliitis with spondyloarthropathies (psoriatic arthri-
tis, reactive arthritis, early stage of ankylosing spondylitis) 
poses a challenge in the differential diagnosis with other 
causes of unilateral sacroiliitis [1, 6].

Infectious sacroiliitis, of pyogenic or tubercular etiology, 
is a common cause of unilateral low back pain in develop-
ing countries [3, 7, 8]. Tuberculous sacroiliitis accounts for 
10% of cases of skeletal tuberculosis [7]. While the clinical 

presentation of unilateral sacroiliitis is typical, the diagnosis 
of the causative factor is often difficult, especially in the 
early stages of disease when laboratory tests are variable and 
inconsistent for both infective and inflammatory patholo-
gies. The need for sensitive and specific imaging tools in 
diagnosing the specific etiology of sacroiliitis (especially 
in the early stage) is highly critical, considering the widely 
varied treatment regimens.

MRI is considered the gold standard in diagnosing uni-
lateral sacroiliitis as it has a high sensitivity to identify 
lesions in the early stage, has good interobserver reliabil-
ity, ensures early and appropriate therapeutic management, 
aids in assessment of therapeutic efficacy and avoids risk 
of radiation exposure [13–15]. Several studies have shown 
independently about the diagnostic MRI features of inflam-
matory arthropathy and infective sacroiliitis. These include 
the presence of bone marrow edema, synovitis/capsulitis, 
periarticular collection, joint space enhancement, muscle 
edema, sub-articular erosions, but often these findings are 
not specific to reliably distinguish between infective and 
inflammatory etiologies [6, 11, 12, 14].

Unlike MRI features of tuberculous spondylitis, which 
have been well established, the MRI features of tuberculous 
sacroiliitis have not been clearly defined [3, 16]. Hence, MRI 
diagnosis of infective sacroiliitis can be unreliable in the 
delineation between infectious and inflammatory etiologies 
and further differentiation between pyogenic and tubercular 
causes and this was observed to be true in our study. This is 
highly essential considering the contrasting treatment regi-
mens and the considerable morbidity consequent to a delay 
in diagnosis/misdiagnosis.

Since patients with infective sacroiliitis present without 
any striking symptoms of infection such as fever and sep-
sis, the need for tissue analysis becomes mandatory. Percu-
taneous biopsy is safe, is simple, helps in confirming the 
exact etiology of sacroiliitis and facilitates early accurate 
diagnosis and institution of appropriate treatment [17–20]. 
Now that MRI is assuming an increasingly important role 
in the early diagnosis of unilateral sacroiliitis, it would be 
useful to examine the accuracy of MRI findings in com-
parison with tissue culture studies and histopathology as the 
gold standard tests, in the diagnosis of unilateral sacroiliitis. 
To our knowledge, no study has examined the efficacy of 
MRI findings in the differential diagnosis of infectious and 
inflammatory sacroiliitis in comparison with tissue studies. 
The results of the study would suggest the treating surgeon 
as to when to rely on MRI findings and when to proceed with 
further tissue studies.

Kang et al. [21] have shown that the presence of large 
bone erosion, thick capsulitis, extracapsular fluid collection 
and periarticular muscle edema on MRI suggest infectious 
sacroiliitis, whereas iliac-dominant bone marrow edema and 
joint space enhancement favor the diagnosis of unilateral 

Table 1   MRI features to differentiate infection from inflammation

a Tubercular infection

MRI finding Infective Inflammatory

Subchondral edema Severe Mild
Subchondral sclerosis Minimal Significant
Joint space Widened Intact
Sub-articular erosions Moderate Tiny
Intra-articular abscess Present Absent
Periarticular edema and abscess Severe Mild
Cavitation and sequestration Presenta Absenta

Permeative bone destruction Presenta Absenta
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sacroiliitis in spondyloarthritis. Sacroiliitis in spondyloar-
thritis showed iliac dominance in the distribution of bone 
marrow edema, whereas infectious sacroiliitis more com-
monly showed either sacral dominance or an even distri-
bution [21]. On the contrary, our results showed that bone 
marrow edema did not show a characteristic pattern of dis-
tribution attributable to infectious or inflammatory etiology.

The MRI findings of infective (group A) and inflamma-
tory (group B) sacroiliitis presented in our study are com-
parable with those described in the previous studies [3, 6, 
11, 12, 21]. A finding that was exclusively seen in patients 
of group A was the presence of intra-articular and/or peri-
articular abscess (hyperintense on T2W images with rim 
enhancement on fat-suppressed contrast-enhanced T1W 
images) in 15/20 patients (75%) and periarticular mus-
cle edema/intramuscular abscess (hyperintensity on T2W 
images or fat-suppressed contrast-enhanced T1W images) 
in 18/20 (90%). These findings were absent in all cases of 
group B. Similar findings were reported by Sturzenbecher 
et al. [11]. Inflammation of the sacroiliac joints due to infec-
tion crosses anatomic borders, whereas in spondyloarthritis, 
the inflammation is limited to the bone and sacroiliac joint 
space [22]. This is reflected by the presence of periarticular 
muscle edema and extracapsular fluid collections in infective 
pathologies of sacroiliac joint. Periarticular muscle edema/
intramuscular abscess and peri-/intra-articular abscess are 
two MRI findings that are specific for infective sacroiliitis. 
Among the 15 patients with intra-articular/periarticular 
abscess on MRI, tissue culture and/or histopathological evi-
dence of infection was positive in 11 (73%) patients. In total, 
13 (72%) out of the 18 patients with periarticular muscle 
edema/intramuscular abscess had positive tissue culture and/
or histopathological evidence of infection.

There are a few limitations in the study. Unilateral sacro-
iliitis being a rare clinical disorder, the number of patients 
is small, but it is one of the largest data yet published. Sec-
ondly, we have considered tissue studies as gold standard 
investigations to assess the utility of MRI, but there could 
be false negative results in a few patients since vertebral 
infections are paucibacillary. Hence, such patients marked as 
inflammatory in MRI and without positive tissue tests may 
in fact be of infective origin. However, this is a potential 
lacuna of all studies that employ tissue tests for infection as 
gold standard investigations.

Conclusion

Thus, MRI has high sensitivity (71%) and 100% specific-
ity in diagnosing inflammatory sacroiliitis while it has low 
specificity, but 100% sensitivity for diagnosing infective 
sacroiliitis. Hence, patients diagnosed as inflammatory sac-
roiliitis in MRI are unlikely to benefit from further tissue 

studies and appropriate rheumatological treatment can be 
initiated. MRI had less specificity to differentiate pyogenic 
from tubercular infections. Hence, percutaneous biopsy and 
tissue analysis are recommended in patients diagnosed in 
MRI as infective sacroiliitis for confirmation and further 
accurate categorization.
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