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Abstract
Objective  To evaluate the frequency of sacroiliitis in older subjects.
Materials and methods  Consecutive MRI examinations of the sacroiliac joints (SIJs) performed for suspected sacroiliitis 
(2005–2019) in patients ≥ 18 years were retrospectively evaluated for the presence of active/structural lesions and were 
categorized for the presence/absence of sacroiliitis. Clinical and imaging parameters were compared between subjects with 
sacroiliitis according to age groups < 40 years, 40–55, and > 55 years. Clinical parameters including inflammatory back pain 
(IBP) and other spondyloarthritis (SpA) features were retrieved from the medical records.
Results  A total of 431 patients with SIJs MRI were evaluated: median age, 44 [IQR 35–54]; female:male 267(62%):164(38%). 
Sacroiliitis was diagnosed in 89 (20.6%) subjects—median age, 41 years [IQR 32–54], 52% females— and was equally 
prevalent among the different age groups: > 40 years old, 23.6%; 40–55, 20%; and > 55 years old, 17%, p = 0.43, with active/
structural lesions equally dispersed. Older patients (> 55) started suffering from back pain at an older age and had a longer 
delay in diagnosis. Gender distribution, the presence of IBP, and other SpA features were no different in patients < 45 
and > 55 years of age.
Conclusions  The frequency of sacroiliitis on SIJs-MRI in subjects > 55 years is similar to its frequency in younger subjects 
and is associated with the same type and magnitude of active and structural MRI lesions. Clinical parameters such as IBP and 
additional SpA features are similarly prevalent in older and younger subjects suggesting they suffer from the same disease 
and differing only in age of presentation.
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Introduction

Axial spondyloarthritides (axSpA) are a group of chronic 
inflammatory diseases predominantly affecting the axial 
spine [1]. The central manifestation of axSpA is sacroili-
itis [2], best detected on MRI of the sacroiliac joints (SIJs). 
MRI is the imaging modality of choice to detect sacroiliitis 
as it is highly sensitive to early, acute inflammatory changes 

which are not evident on X-rays or CT scans that depict only 
structural findings [3].

The clinical hallmark of sacroiliitis is inflammatory back 
pain (IBP) characterized by its insidious onset, association 
with nocturnal worsening and morning stiffness, relief with 
activity, and aggravation by immobility. The diagnosis of 
axSpA peaks in the third decade of life as approximately 
80% of patients experience symptoms of IBP before 30 years 
of age [4]. Consequently, the prerequisite for inclusion of 
the widely accepted ASAS (Assessment of SpondyloArthri-
tis international Society) classification criteria for axSpA 
[5] is that patients be younger than 45 years of age at back 
pain onset. Despite the reported low incidence of axSpA 
onset in subjects older than 45 years of age [4, 6–10], it 
was our impression that many patients older than 45 are not 
infrequently referred to an MRI of the SIJs for suspected 
sacroiliitis.

We therefore aimed to evaluate the frequency of sacro-
iliitis in this patient population, presuming findings would 
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reinforce accepted diagnostic criteria and provide limited 
support for raising the upper age limit for radiologic referral.

Materials and methods

All consecutive MRI examinations of the sacroiliac joints 
performed in our institution, a tertiary medical center, for 
suspected sacroiliitis between the years 2005 and 2019 were 
retrospectively evaluated. Patients younger than 18 years old 
were excluded. Also excluded were patients referred for sus-
pected infection or space-occupying lesions of the sacroiliac 
joints.

The study protocol received approval from the locally 
appointed ethics committee permitting a retrospective 
review of the MRI images and retrieval of the clinical data 
from the computerized patient charts. Informed consent 
was waived by the ethics committee due to the retrospective 
nature of the study.

MRI examinations and evaluations

MRI examinations were carried out on either a 1.5-T unit 
(Signa HDX, GE healthcare, Milwaukee, MN, USA) with 
a phased-array 8-element coil, or a 3.0-T unit (Inginia, 
Philips healthcare, Amsterdam, The Netherlands) with a 
phased-array 16-element coil. The examination was per-
formed in the semicoronal orientation (along the long axis 
of the sacrum and perpendicular to the S2 vertebral body) 
in T1-W (TR = 534, TE = 8.9), and T2-W with fat saturation 
(TR = 6079, TE = 80).

All MRI examinations were anonymized prior to their 
evaluation.

MRI images were evaluated twice by an experienced 
musculoskeletal radiologist with 17 years of experience in 
reading MRI of the sacroiliac joints. The reader was not 
blinded to the age or the gender of the patient while per-
forming the first read but blinded to both in the reliability, 
second read.

In addition, for inter-rater reliability evaluation, a second 
reader, a musculoskeletal radiologist with 7 years of experi-
ence in reading MRI examinations of the sacroiliac joints 
evaluated a random selection of 25% of the MRI examina-
tions. Discrepancies between reads were resolved in a 3rd 
joined reading session.

The images were evaluated for structural changes (includ-
ing erosions, fat metaplasia, back-fill, and ankylosis) and 
active changes (including bone marrow edema (BME), 
enthesitis, and capsulitis), of sacroiliitis correlating with 
the Assessment of SpondyloArthritis International Society 
(ASAS) definitions [11–13]. The presence/absence of each 
of the above features per patient was scored as 1/0 resulting 
in a maximum structural score of 4 and a maximal active 

score of 3. A sum score for the MRI findings (maximum of 
7) was then calculated per patient. In addition, the reader 
gave a global impression for the presence of sacroiliitis 
(present = 1, absent = 0). This global impression took into 
account the presence of active and structural lesions highly 
suggestive of sacroiliitis following the revised ASAS defi-
nition [11]. Imaging findings of degenerative changes such 
as mild punctate BME, cortical irregularity, or subchondral 
sclerosis were registered but had no weight for diagnosis 
of sacroiliitis in the global impression. No detailed scoring 
such as the Berlin or SPARCC scores was performed since 
the aim of the study was not to evaluate the burden of sacro-
iliac disease but to rather to denote its presence.

Subjects positive for sacroiliitis as per global impression 
were subsequently divided into three groups according to 
age: younger than 40 years old, between 40 and 55 years, 
and older than 55 years old. This division was carried out 
in an attempt to validate our hypothesis that incidence of 
inflammatory sacroiliitis declines with age. Also, we chose 
to focus on patients older than 55, in order to avoid overlap 
of patients suffering from early onset disease (< 45) with 
delayed diagnosis from those with bona fide late-onset dis-
ease (> 55).

A second analysis comparing the MRI results of patients 
younger and older than 45 (the upper age limit set by the 
ASAS criteria) was also performed.

Clinical data

For each subject, the following clinical parameters were 
retrieved from the computerized medical records: age of 
onset of back pain, type of pain (mechanical or inflamma-
tory), family history of SpA, and presence of SpA clinical 
features (uveitis, arthritis, enthesitis, dactylitis, psoriasis, 
IBD (inflammatory bowel disease) and/or FMF (familial 
Mediterranean fever)). The time to MRI diagnosis was cal-
culated and defined as the interval between onset of back 
pain symptoms and diagnosis of positive sacroiliitis on 
MRI. Additionally, telephone visits were made to all sub-
jects > 55 years of age in whom sacroiliitis was identified 
by a rheumatologist with > 15 years of experience (ML) in 
order to ascertain late onset of symptoms and additional SpA 
features.

Statistical analysis

Statistical analysis was performed using the JMP pro 15.1 
software (SAS Institute Inc., Cary, NC, USA). Continuous 
parameters (scores for MRI changes, age at onset of back 
pain, and delay in radiologic diagnosis) were compared 
between groups using ANOVA and parametric parameters 
(gender, presence of different MRI findings, and clinical 
features) were compared between groups using a two-tailed 
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Fisher exact or a Pearson X2 test. A p value of less than 0.05 
was considered statistically significant. Odds ratios for sacro-
iliitis were calculated for age above 55, age above 45, the pres-
ence of IBP, the presence of SpA features, and the combined 
presence of both SpA features and IBP.

Intrareader and interreader reliabilities were assessed using 
the intraclass correlation coefficient (ICCs) analysis calcu-
lated by two-way mixed analysis for absolute agreement. An 
ICC is presented for each parameter evaluated (BME, sub-
chondral sclerosis, etc.). ICC values were interpreted as 
follows: 0–0.2 = poor agreement, 0.3–0.4 = fair agreement, 
0.5–0.6 = moderate agreement, 0.7–0.8 = strong agreement, 
and > 0.8 = almost perfect agreement.

Results

A total of 431 subjects underwent MRI of the sacroiliac joints 
for suspected SpA-related sacroiliitis. The median age of the 
cohort was 44 [IQR 35–54], 267 (62%) were females, and 164 
(38%) were males.

Sacroiliitis was diagnosed in 89 (20.6%) subjects (38 
(23.6% of entire age group) age: < 40 years, 33 (20% of entire 
age group) age: 40–55 years, 18 (17% of entire age group) 
age: > 55 years, Fig. 1). Patients with sacroiliitis had a median 
SIJ MRI score of 1 [IQR 1–1] for active changes, 2 [IQR 1–2] 
for structural changes, and 3 [IQR 2–3.5] for total (active and 
structural) changes, compared with a median of 0 [IQR 0–0] 
for all in patients without sacroiliitis. The median age of sub-
jects with sacroiliitis was 41 years [IQR 32–54], 52% of them 
were females (n = 46).

The incidence of sacroiliitis was similar in the different age 
groups (23.6%, 20%, and 17% for patients younger than 40, 
40–55 years old, and older than 55 respectively, p = 0.43). No 
significant statistical difference was seen in the frequency of 
each of the active (BME, enthesitis, capsulitis) or structural 
(erosions, fat metaplasia, back-fill, ankylosis) lesions between 
the different age groups (Table 1).

Analyzing the MRI results between patients younger and 
older than 45 (the age limit set by the ASAS criteria) resulted 
in similar outcome with no statistically significant difference 
between the two age groups (Table 2).

Table 3 compares the clinical features of patients with sac-
roiliitis on MRI according to age (< 40 years vs. > 55 years). 
The older patients’ group started suffering from back pain at 
an older age, and had a longer delay between the onset of back 
pain and the MRI diagnosis of sacroiliitis. Albeit, the two age 
groups did not statistically differ in gender distribution, pres-
ence of IBP, nor prevalence of different SpA features (data 
regarding the existence of IBP was available for 33/38 patients 
younger than 40 and for 11/18 patients older than 55). SpA 
features included either the presence of peripheral arthritis (in 
13 patients younger than 40 and in 6 patients older than 55), 
IBD (in 4 patients younger than 40 and 3 patients older than 
55), psoriasis (2 patients younger than 40 and 4 patients older 
than 55), uveitis (1 patient younger than 40 and 2 patients 
older than 55), FMF (in 4 patients younger than 40), positive 
HLA B27 (3 patients younger than 40 and 1 patient older than 
55), or a family history of SpA (3 younger than 40, 1 older 
than 55). Repeating this analysis using a cutoff of 45 years 
again yielded similar results without statistically significant 
differences between the groups.

Figure 2 shows the odds ratios for sacroiliitis for age > 55, 
age > 45, the presence of IBP, the presence of SpA features, 
and the presence of both SpA features and IBP. Only the com-
bined presence of both SpA features and IBP significantly 
increased the odds for sacroiliitis. Importantly, older age did 
not significantly decrease the odds for sacroiliitis.

Inter-reader and intra-reader reliabilities were respec-
tively almost perfect for global impression of the presence 
of sacroiliitis (ICC = 0.93/0.90, p = 0.0001), strong for BME 
(ICC = 0.75/0.82, p = 0.0001) and ankylosis (ICC = 0.77/0.79, 
p = 0.0001), moderate for erosions (ICC = 0.55/0.47, 
p = 0.0001) and fat metaplasia (ICC = 0.70/0.67, p = 0.0001), 
and fair for backfill (ICC = 0.35/0.29, p = 0.02) and enthesitis 
(ICC = 0.46/0.30, p = 0.0001).

Fig. 1   MRI of the sacroiliac joints of a 57-year-old male with 5 years 
of lower back pain. Bilateral, periarticular bone marrow edema on the 
iliac and sacral sides of the sacroiliac joints is present on the semic-

oronal T2-w with fat suppression image (A) along with bilateral mul-
tiple small erosions on the iliac side of the sacroiliac joints detected 
on the T1-w image (B)
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Discussion

In the current study, we aimed to evaluate patients with clini-
cally suspected sacroiliitis for the frequency of sacroiliitis on 

MRI, in different age groups anticipating to find a relatively low 
frequency in subjects older than 55 years. Contrary to expecta-
tions, the rate of sacroiliitis in the older age group did not differ 
significantly from the rate observed among younger patients.

Table 1   Prevalence of MRI findings by different age groups

*  Total score for erosions, fat metaplasia, back-fill, and ankylosis
**  Total score for BME, enthesitis, capsulitis
***  Sum score for structural and acute changes

Age < 40 (n = 161) Age 40–55 (n = 165) Age > 55 (n = 105) p value

Sacroiliitis, n (%) 38 (23.6%) 33 (20%) 18 (17%) 0.43
BME, n (%) All MRIs 43 (26.71%) 36 (21.82%) 28 (26.67%) 0.52

MRIs with sacroiliitis 32 (84.21%) 25 (75.76%) 13 (72.22%) 0.52
Erosions, n (%) All MRIs 33 (20.5%) 32 (19.39%) 15 (14.29%) 0.41

MRIs with sacroiliitis 31 (81.58%) 25 (75.76%) 12 (66.67%) 0.46
Fat metaplasia, n (%) All MRIs 23 (14.29%) 20 (12.12%) 10 (9.52%) 0.51

MRIs with sacroiliitis 22 (57.89%) 16 (48.48%) 10 (55.56%) 0.72
Back-fill, n (%) All MRIs 8 (4.97%) 14 (8.48%) 4 (3.81%) 0.22

MRIs with sacroiliitis 8 (21.05%) 11 (33.33%) 4 (22.22%) 0.46
Enthesitis, n (%) All MRIs 17 (10.56%) 17 (10.3%) 9 (8.57%) 0.85

MRIs with sacroiliitis 8 (21.05%) 6 (18.18%) 3 (16.67%) 0.91
Capsulitis, n (%) All MRIs 1 (0.62%) 1 (0.61%) 2 (1.9%) 0.48

MRIs with sacroiliitis 1 (2.63%) 1 (3.03%) 1 (5.56%) 0.84
Ankylosis, n (%) All MRIs 4 (2.48%) 8 (4.85%) 2 (1.9%) 0.32

MRIs with sacroiliitis 3 (7.89%) 6 (18.18%) 2 (11.11%) 0.41
Sum score for structural changes*, median 

[IQR]
All MRIs 0 [0–0] 0 [0–0.5] 0 [0–0] 0.34
MRIs with sacroiliitis 2 [1–2] 2 [1–3] 1.5 [0.75–2.25] 0.83

Sum score for acute changes**, median [IQR] All MRIs 0 [0–1] 0 [0–1] 0 [0–1] 0.7
MRIs with sacroiliitis 1 [1–1] 1 [0.5–1] 1 [0.75–1] 0.73

Total sum MRI score***, median [IQR] All MRIs 0 [0–1] 0 [0–1] 0 [0–1] 0.67
MRIs with sacroiliitis 3 [2–3.25] 2 [2–4] 2.5 [1.75–4.1] 0.76

Fig. 2   Odds ratios for inflam-
matory sacroiliitis

IBP; inflammatory back pain, SpA; Spondyloarthritis, SpA features = peripheral arthritis, SpA-related conditions 
(Inflammatory bowel disease, Psoriasis, Familial Mediterranean fever, Uveitis, family history of SpA or HLA B27)
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As life expectancy is on the rise, the incidence of late-
onset sacroiliitis is expected to increase [10] and discrimina-
tion on the basis of age may lead to both under-diagnosis and 
delayed diagnosis in older patients who develop axial SpA 
in their 6th and 7th decades.

Preceding studies reported a significantly lower frequency 
of late onset sacroiliitis (3–8%) compared to us (17%) [4, 

7–10]. This discrepancy may be attributed to the use of dif-
ferent imaging modalities for the diagnosis of sacroiliitis. 
Previously, subjects were classified using the modified New 
York criteria for sacroiliitis on pelvic radiographs [7, 9, 14], 
a method renowned for its low reliability and reproducibility 
[15, 16]. Herein, we assessed sacroiliitis on MRI, a method 
far more reliable for the characterization of structural lesions 

Table 2   Prevalence of MRI findings in subjects younger and older than 45 years of age

*  Total score for erosions, fat metaplasia, back-fill, and ankylosis
**  Total score for BME, enthesitis, capsulitis
***  Sum score for structural and acute changes

Age < 45 (n = 218) Age ≥ 45
(n = 213)

p value

Sacroiliitis, n (%) 50 (22.94%) 39 (18.31%) 0.28
BME, n (%) All MRIs 58 (26.61%) 49 (23%) 0.43

MRIs with sacroiliitis 43 (86%) 27 (69.23%) 0.07
Erosions, n (%) All MRIs 42 (19.27%) 38 (17.84%) 0.71

MRIs with sacroiliitis 39 (78%) 29 (74.36%) 0.80
Fat metaplasia, n (%) All MRIs 27 (12.39%) 26 (12.21%) 1

MRIs with sacroiliitis 26 (52%) 22 (56.41%) 0.83
Back-fill, n (%) All MRIs 11 (5.05%) 15 (7.04%) 0.42

MRIs with sacroiliitis 11 (22%) 12 (30.77%) 0.46
Enthesitis, n (%) All MRIs 21 (9.63%) 22 (10.33%) 0.87

MRIs with sacroiliitis 10 (20%) 7 (17.95%) 1
Capsulitis, n (%) All MRIs 1 (0.46%) 3 (1.41%) 0.36

MRIs with sacroiliitis 1 (2%) 2 (5.13%) 0.57
Ankylosis, n (%) All MRIs 5 (2.29%) 9 (4.23%) 0.28

MRIs with sacroiliitis 3 (6%) 8 (20.51%) 0.053
Sum score for structural changes*, median [IQR] All MRIs 0 [0–0] 0 [0–0] 0.78

MRIs with sacroiliitis 2 [1–2] 2 [1–3] 0.32
Sum score for acute changes**, median [IQR] All MRIs 0 [0–1] 0 [0–1] 0.73

MRIs with sacroiliitis 1 [1–1] 1 [0–1] 0.29
Total sum MRI score***, median [IQR] All MRIs 0 [0–1] 0 [0–1] 0.97

MRIs with sacroiliitis 3 [2–3] 2 [2–4] 0.75

Table 3   Clinical features of 
patients with sacroiliitis in 
subjects younger than 40 and 
subjects older than 55 years of 
age

* Percentages are calculated within the relevant age group
 SpA features = peripheral arthritis, SpA-related conditions (inflammatory bowel disease, psoriasis, familial 
Mediterranean fever, uveitis, family history of SpA or HLA B27)

Age < 40
(n = 38)

Age > 55
(n = 18)

p

Sacroiliitis 23.6%* 17.1%* 0.22
Gender = male, n (%) 19 (50%*) 10 (55%*) 0.77
Age at onset of back pain, years (median [IQR]) 29 [25.5–33] 55 [51.75–62]  < 0.0001
Delay in diagnosis of SI, years (median [IQR]) 1 [0–2] 6 [0.25–10] 0.023
Inflammatory back pain, n (%) 21/33 (63%) 6/11 (54%) 0.72
SpA features, n (%) 24/38 (63%) 13/18 (72%) 0.56
Inflammatory back pain and SpA features, n (%) 14/37 (38%) 5/13 (38%) 0.96

1599Skeletal Radiology (2022) 51:1595–1601



1 3

which has, in addition, the inherent additive value of detect-
ing typical active lesions [17] that are indiscernible on 
radiographs.

Predictably, the notion that active sacroiliitis is rare after 
age 45 resulted in a longer delay in diagnosis among subjects 
over 55 compared with subjects younger than 40, although 
it still remained well within the boundaries of the standard 
5–10 year diagnostic delay associated with axial SpA [18]. 
This is in concordance with previous data that showed that 
older age at diagnosis was independently associated with a 
longer diagnostic delay of this entity [19].

The ASAS classification criteria for sacroiliitis aim to 
select, with high sensitivity and specificity, subjects with 
sacroiliitis for clinical trials, and thus set 45 years as the 
upper age limit for inclusion, an age cutoff that is not neces-
sarily applicable for clinical diagnosis [6]. However, due to 
the lack of diagnostic criteria for SpA, it is common practice 
to invalidly apply the ASAS classification criteria for diag-
nosis. When we disregard the arbitrary cutoff at 45, we show 
that the prevalence of active sacroiliitis is not significantly 
different among the younger and older groups, reinforcing 
that classification criteria should not be applied in clinical 
practice for diagnosis.

Neither age, IBP, nor SpA-associated features correlated 
individually with increased odds of sacroiliitis. This sup-
ports previous data showing that the diagnostic utility of 
IBP, regardless of age of onset, is rather low with a likeli-
hood ratio of 3–4 at best for axial SpA [20, 21] and therefore 
insufficient for establishing a verifiable diagnosis. Following 
this line, Rudwaleit et al. [21] showed that the addition of a 
clinical parameter such as anterior uveitis, peripheral arthri-
tis, good response to non-steroidal anti-inflammatory drugs, 
positive family history, dactylitis, enthesitis, elevated acute 
phase reactants, or HLA-B27 positivity increase the likeli-
hood ratio for axial SpA. The presence of 3–4 parameters 
yields a 90% probability for the disease. This approach was 
evidently applied by the physicians who had referred older 
patients for an MRI of the SIJs in our center as the major-
ity had a combination of IBP + SpA features which were 
associated with increased odds for sacroiliitis on MRI (OR 
1.81 [1.05–3.12]).

The median age of onset of IBP in our > 55 group was 55 
[51.75–62] with a 6-year [0.25–10] median delay in diagno-
sis. Although the diagnostic delay in the older age group was 
significantly higher than that in younger patients (Table 3), 
it was well within the commonly cited range [18]. As men-
tioned previously, the majority (72%) of older patients had 
additional SpA features on top of IBP which could have 
contributed to the relative rapidity of the diagnosis. Further-
more, the presence of ancillary SpA features emphasizes that 
the sacroiliitis detected in these older patients is not a mere 
radiological finding but rather occurs in a setting consist-
ent with a clinical diagnosis of axSpA. Importantly, there 

were no differences in the prevalence of structural lesions 
between older and younger patients, further suggesting the 
notion that these are cases of sacroiliitis that developed de 
novo in older age.

Different referral strategies for individuals undergoing 
an evaluation for axSpA and sacroiliitis were previously 
formulated [22–24], all defining a “target population” of 
individuals younger than 45 with chronic back pain. Refer-
ring patients from this target population, in the presence of 
additional SpA features, to rheumatologists resulted in the 
diagnosis of axSpA in 33–45% of cases of which 41–62% 
had undiagnosed ankylosing spondylitis [25]. Again, the 
data presented here challenges the common paradigm which 
refrains from even considering a diagnosis of AxSpA in 
older individuals, a paradigm which results at the least in 
a delay in diagnosis and initiation of appropriate treatment.

Our study’s strength is the inclusion of a relatively large 
number of subjects and its’ main limitation is its retrospec-
tive nature precluding us from suggesting a structured refer-
ral strategy.

In conclusion, the study challenges the current concept 
that axial spondyloarthritis is a disease of the young as it 
shows that the incidence of sacroiliitis in subjects older than 
55 is similar to its incidence in younger subjects and is asso-
ciated with the same type and magnitude of active as well as 
structural MRI lesions. While the majority of patients with 
AxSpA develop symptoms and are diagnosed before the age 
of 45, an important minority, which was hitherto overlooked, 
develop clinical symptoms, supported by the presence of 
sacroiliitis on imaging, at an older age.

The clinical implication therefore is that age < 45 should 
not be a prerequisite for the diagnosis of sacroiliitis as is 
frequently the case when the ASAS classification criteria 
are erroneously applied for diagnosis.
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