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Background/Aims: Sacroiliitis is a frequent extraintestinal manifestation of in-
flammatory bowel diseases (IBDs). This study aimed to assess the prevalence of 
sacroiliitis using a validated screening tool based on abdominopelvic computed 
tomography (APCT) in Korean patients with Crohn’s disease (CD) and examine 
potential associations between clinical characteristics and sacroiliitis.
Methods: One hundred five patients with CD undergoing APCT for any indica-
tion at an IBD clinic were matched 1:1 for age and sex with 105 controls without 
underlying chronic illnesses. Using a validated APCT screening tool that defines 
sacroiliitis as either ankylosis or a total erosion score (TES) ≥ 3, all computed to-
mography scans were assessed by two independent, blinded radiologists. We com-
pared the prevalence of sacroiliitis between CD patients and controls and clinical 
characteristics between CD patients with and without sacroiliitis.
Results: The prevalence of sacroiliitis was significantly higher in CD patients 
than in controls (13.3% vs. 4.8%, p = 0.030). All subjects with sacroiliitis had a TES 
≥ 3, but no ankylosis. The assessment of sacroiliitis in APCT showed excellent in-
terreader reliability (Cohen’s kappa = 0.933 for presence of sacroiliitis). Sacroiliitis 
in CD patients was bilateral and asymptomatic. There were no significant associ-
ations between sacroiliitis and any demographic data or clinical characteristics in 
these patients. 
Conclusions: The prevalence of APCT-detected sacroiliitis in CD patients was 
higher than that in controls, but the condition was asymptomatic. The clinical 
significance of asymptomatic sacroiliitis in Korean CD patients remains unclear. 
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INTRODUCTION

Inflammatory bowel disease (IBD) com-
prises ulcerative colitis (UC) and Crohn’s 

disease (CD) and is a chronic, relapsing 
inflammatory disease of the gastroin-
testinal tract of unknown cause [1,2]. 
Almost half of the patients with IBD 
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exhibit extraintestinal manifestations (EIMs) affecting 
the skin, joints, eyes, hepatobiliary system, or other body 
parts in their lifetime [3-5]. Musculoskeletal involvement 
is the most common EIM in IBD, ranging from artic-
ular and periarticular features to muscle and bone in-
volvement [6]. The reported prevalence of arthropathy 
in IBD varies from 6% to 46% of patients, depending 
on the population and definition of joint involvement. 
Because joint symptoms can adversely affect the future 
health-related quality of life in IBD patients, early detec-
tion and treatment could aid in the improvement of the 
overall prognosis [7].

Arthritis associated with IBD, also called enteropathic 
arthritis, belongs to the spondyloarthritis (SpA) group of 
interrelated, but phenotypically distinct disorders, along 
with ankylosing spondylitis (AS), psoriatic arthritis, and 
a subgroup of juvenile idiopathic arthritis [8,9]. Accord-
ing to the main joints involved, SpA can be divided into 
a peripheral type and an axial type (including sacroiliitis 
with or without spondylitis) that can occur either inde-
pendently or in combination. The association between 
IBD and SpA has been well established. In a large pop-
ulation-based IBD cohort, AS occurred in 3.7% and SpA 
in 22% of patients after the IBD diagnosis [10]. On the 
other hand, IBD can develop in approximately 5% to 
10% of patients diagnosed with AS [11,12]. The reported 
prevalence of radiographic sacroiliitis (asymptomatic or 
symptomatic) in patients with IBD ranges widely from 
2% to 46% of patients with IBD [13]. 

In clinical practice, considerable numbers of patients 
with IBD undergo abdominopelvic computed tomog-
raphy (APCT) scans for a variety of clinical purposes. 
Recently, a Canadian study group [14] developed and 
suggested a screening tool for identifying sacroiliitis on 
APCT images that can be used by both rheumatologists 
and radiologist. This tool is a firstly validated method 
to classify sacroiliitis using existing computed tomog-
raphy (CT) scans. Subsequently, two Canadian IBD co-
hort studies [15,16] described the prevalence and clinical 
association of sacroiliitis with IBD using the tool. Be-
cause sacroiliitis is often asymptomatic and may be un-
derdiagnosed in IBD patients [17], the application of this 
tool on APCT images can assist in the identification of 
subclinical sacroiliitis early during the course of disease, 
without the need for additional evaluations. In Korean 
patients with IBD, data on the exact prevalence and clin-

ical characteristics of enteropathic arthritis is scarce so 
far. A study by Suh et al. [18] two decades ago report-
ed a low prevalence of axial involvement with 6.2% of 
patients showing sacroiliitis on plain radiographs. CT 
shows a higher sensitivity and lower interobserver vari-
ability than conventional radiography in the detection 
of sacroiliitis [19]. 

The aim of this study was to assess the prevalence of 
sacroiliitis by applying the validated APCT tool in a co-
hort of Korean CD patients and matched controls and to 
investigate the clinical characteristics of the CD patients 
with sacroiliitis. 

METHODS

Study population 
From April 2017, we initiated the set-up of the IBD 
cohort and enrolled all patients who visited the IBD 
clinic at Seoul National University Bundang Hospital 
(SNUBH, Seongnam, Korea). For the present study, indi-
viduals with CD who underwent APCT scan from June 
2011 to September 2018 (n = 114) were identified from this 
cohort. Patients with UC were excluded because of the 
small number of patients who underwent APCT scans. 
We further excluded APCT scans that were regarded as 
unsuitable for the analysis with the screening tool by the 
radiologists. The selection of patients for this study is 
shown in Fig. 1. Among 114 APCT scans in CD patients, 
scans suggesting osteopetrosis, osteitis condensans ilii, 
and diffuse idiopathic skeletal hyperostosis (each n = 1) 
and those with contiguous cut thickness ≥ 5 mm (n = 6) 
were excluded. Finally, a total of 105 patients were en-
rolled and analyzed as the CD patient group.

A total of 105 sex- and age-matched control patients 
were randomly selected from the SNUBH medical im-
aging database among subjects who visited the emer-
gency room and underwent an APCT for any indica-
tion from January 2016 to December 2018 and were 
described as previously healthy. The electronic medical 
charts of each control patient before and after the emer-
gency room visit were reviewed, and patients with IBD, 
autoimmune diseases (e.g., inflammatory arthritides 
such as rheumatoid arthritis, spondyloarthropathy, and 
psoriatic arthritis or connective tissue diseases), malig-
nancies, chronic illnesses (hypertension, diabetes, and 
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cardiovascular diseases) and chronic back pain were ex-
cluded. The indications for the CT scan were recorded 
for all controls. 

The Institutional Review Board of the SNUBH ap-
proved the study protocol (IRB No. B-1908/561-103) and 
waived the need for informed patient consent due to the 
retrospective study design.

Data collection
Clinical information at the time of CT scanning was 
collected for all CD patients and included demographic 
variables, disease duration, EIMs, and the use of medica-
tions, such as corticosteroids, immunomodulators, and 
biologics. All patients were classified using the Montreal 
classification as follows [20]; L1, disease limited to the 
terminal ileum; L2, disease location at any position be-
tween the cecum and rectum; L3, involvement of the ter-
minal ileum and the colon; and L4, any disease location 
proximal to the terminal ileum; B1, non-stricturing, 
non-penetrating; B2, stricturing; and B3, penetrating; 
A1, age below 16 years; A2, age between 17 and 40 years; 
and A3, age above 40 years. Laboratory variables within 
one week of the APCT were recorded and included the 
white blood cell count, hemoglobin, erythrocyte sedi-
mentation rate (ESR), C-reactive protein (CRP), and fecal 
calprotectin. The presence of immunoglobulin G (IgG) 
or IgA anti-Saccharomyces cerevisiae antibodies (ASCA) 
and anti-neutrophil cytoplasmic antibodies (ANCA) 

identified with indirect immunofluorescence, was also 
recorded. Some of the patients completed a question-
naire aimed at detecting arthritis in IBD patients not 
previously diagnosed with SpA [21]. 

Assessment of sacroiliitis 
Sacroiliitis was assessed using the previously reported 
APCT scoring system [14]. Briefly, the sacroiliac joints 
were divided into four segments (left/right and iliac/
sacral side). An erosion score was allocated to each seg-
ment, by identifying the image slice with the greatest 
number of erosions. The total erosion score (TES) was 
calculated by adding the erosion scores of the four seg-
ments. Ankylosis was defined as contiguous bone mar-
row between the ilium and sacrum within the cartilage 
compartment, exceeding 1 cm in width. The presence of 
sclerosis was also recorded, although it was not incorpo-
rated into the element of judgement for sacroiliitis. The 
presence of either ankylosis or a TES ≥ 3 was classified 
as sacroiliitis. 

All CT images were independently reviewed by two 
experienced musculoskeletal radiologists (Y.K. and 
H.K.) blinded to the patients’ clinical information. Arbi-
tration of discordant readings was performed by a third 
radiologist (E.L.).

Statistical analysis
Continuous variables were expressed as mean ± standard 
deviation, and categorical variables as numbers and per-
centage (%). Continuous variables were compared using 
the Student’s t test (or Mann-Whitney test, if appropri-
ate), and categorical variables were compared by the chi-
square test or Fisher’s exact test. Interreader reliability 
was assessed using a kappa for nominal variables and 
an intraclass correlation coefficient (ICC) for continuous 
variables. All analyses were performed using STATA SE 
version 15.0 (StataCorp LLC, College Station, TX, USA). A 
p < 0.05 was considered statistically significant.

RESULTS

Characteristics of the study population and control
The demographic data of the CD patients and controls 
are shown in Table 1. The mean age of the study pop-
ulation was 29.3 ± 10.6 years, and 77% of patients were 

Figure 1. Participant selection for this study on sacroiliitis 
in patients with Crohn’s disease (n = 114). CT, computed 
tomography; SNUBH, Seoul National University Bundang 
Hospital; IBD, inflammatory bowel diseases; DISH, diffuse 
idiopathic skeletal hyperostosis.

Patients with Crohn's disease who
underwent abdominopelvic CT

from SNUBH IBD cohort
(n = 114)

Excluded patients (n = 9)
Osteopetrosis (n =1)
Osteitis condensans ilii (n = 1)
DISH (n = 1)
CT cut thickness ≥ 5 mm (n = 6)

Sex- and age-matched
abdominopelvic CT

in healthy individuals
(n = 105)

Finally analyzed
abdominopelvic CT

in patients with Crohn's disease
(n = 105)

Sacroiliitis scoring was done using standardized CT
scoring system by two independent radiologists
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male. The reasons for performing an APCT scan in the 
control patients were acute abdominal pain (74.3%), fe-
ver of unknown origin (14.3%), flank pain (4.8%), minor 
trauma after traffic accidents (2.8%), and hematochezia 
or diarrhea (2.8%). None of the control patients had been 
diagnosed with SpA prior to the APCT based on their 
medical record review. 

Prevalence of sacroiliitis in CD patients and controls
Fig. 2 displays a representative image of erosion among 
CD patients. According to the CT scoring tool, sacro-
iliitis was found in 13.3% of the CD patients and 4.8% 

of the controls, which was a statistically significant dif-
ference (p = 0.03) (Table 1). All subjects with sacroiliitis 
met the criterion of a TES ≥ 3, but none had ankylosis. 
The distribution of TES in the two groups is shown in 
Fig. 3. The TES of all controls with sacroiliitis was three 
points. In CD patients with sacroiliitis, the majority had 
a TES of three points, and the maximum TES was six 
points. None of these patients had been referred to a 
rheumatologist. The abdominal radiologists who orig-
inally read the CT scans, did not comment on skeletal 
changes in all patients with sacroiliitis. Involvement of 
sacroiliac joint was bilateral in all CD patients and 80% 

Table 1. Baseline demographics and prevalence of sacroiliitis and its features in Korean patients with Crohn’s disease (n = 105) 
and control group (n = 105)

Variable Crohn’s disease (n = 105) Control (n = 105) p value

Age, yr 29.3 ± 10.6 29.3 ± 10.6 NA

Male sex 81 (77.1) 81 (77.1) NA

Presence of sacroiliitis 14 (13.3) 5 (4.8) 0.030a

Ankylosis 0 0 NA

Total erosion score 0.89 ± 0.13 0.55 ± 0.08 0.032a

Total erosion score ≥ 3 14 (13.3) 5 (4.8) 0.030a

Presence of any site sclerosis 2 (1.9) 2 (1.9) 1.000

Bilateral 14/14 (100) 4/5 (80) 0.086

Values are presented as mean ± standard deviation or number (%). 
NA, not applicable.
aSignificant at 5% level of significance.

Figure 2. Axial view of abdominopelvic computed tomogra-
phy scan showed an erosion on the left iliac side of the sac-
roiliac joint (yellow arrow). 

Figure 3. Total erosion score distributions in patients with 
Crohn’s disease (n = 105) and controls (n = 105).
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of individuals in the control group. The interreader re-
liability between the radiologists in their assessment of 
the sacroiliac joint is shown in Table 2, showing excel-
lent interreader agreement (Cohen’s kappa = 0.933 for 
presence of sacroiliitis). 

Associations of sacroiliitis with clinical features of CD
We compared the clinical and laboratory characteristics 
between CD patients with and without sacroiliitis (Table 
3). There were no differences in the demographic data, 
disease duration, location, behavior, prevalence of EIMs, 
and history of hospitalizations or emergency room vis-
its. Immunomodulators were less frequently used in 
CD patients with sacroiliitis, but this difference was not 
statistically significant (p = 0.057). Neither the laboratory 
markers of inflammation, such as ESR, CRP, and fecal 
calprotectin nor the autoantibodies ASCA and ANCA 
were significantly associated with the presence of sacro-
iliitis. Crohn’s disease activity index (CDAI) between two 
groups did not differ, although available in small por-
tion of patients (27.6%). Among the 14 CD patients with 
sacroiliitis, 11 patients completed the self-administrat-
ed questionnaire for detecting arthritis in IBD patients 
(Korean version of DETection of Arthritis in Inflamma-
tory boweL diseases [DETAIL]) [21]. All of them denied 
inflammatory back pain, so they were considered having 
subclinical sacroiliitis.

DISCUSSION

Our data show that a substantial proportion of patients 
(13.6%) with established CD have undetected subclinical 
sacroiliitis. Sacroiliitis in CD patients was bilateral and 
asymptomatic. The prevalence of sacroiliitis was high-

er in CD patients than in healthy individuals. However, 
the clinical significance of APCT-detected sacroiliitis 
remains uncertain in the Korean CD population. It has 
been reported that patients with radiographic findings 
of bilateral sacroiliitis are more likely to progress to 
AS and occult radiographic alterations in the sacroili-
ac joints usually precede clinical symptoms of inflam-
matory back pain [22,23]. Hence, the application of this 
screening tool on acquired APCT images could aid in 
the early identification of IBD patients at high risk for 
developing SpA and enable early treatment. 

Musculoskeletal problems, including joint complaints, 
are the most common EIM in IBD patients [4]. The pres-
ence of SpA can negatively impact on health-related 
quality of life and cause an additional burden in IBD pa-
tients [6,7]. It has been found that axial involvement is 
seen in up to 45% of patients with IBD depending on 
the definition of axial involvement, imaging modali-
ties used and patient population. Previous studies us-
ing plain X-ray have reported a prevalence of sacroilii-
tis ranging from 9.2% to 24% in IBD patients [24,25]. In 
particular, asymptomatic sacroiliitis has been reported 
to be common in CD patients [26]. In a Korean study 
that assessed sacroiliitis based on the New York grading 
system using CT, sacroiliitis was identified in 16.6% of 
IBD patients [27]. In the Canadian cohort study that first 
developed and validated the screening tool used in our 
study, sacroiliitis was found in 17% of CD patients. In 
a recent study analyzing the sacroiliac joint with mag-
netic resonance colonography and enterography, in-
flammatory sacroiliitis was detected in 16.7% of IBD pa-
tients [28]. Therefore, our result of 13.6% is similar to the 
previously reported prevalence of sacroiliitis using mag-
netic resonance imaging (MRI) or CT in IBD patients. 

For detecting sacroiliitis, plain radiographs have been 
used as the first-line imaging tool. However, the irreg-
ular outline and obliquity of the sacroiliac joints make 
it difficult to determine the grading of sacroiliitis on ra-
diographs [29]. This limitation has been surmounted by 
more sensitive imaging modalities such as CT and MRI, 
which show excellent ability in detecting erosions, bone 
sclerosis and ankylosis [30]. CT is superior in detecting 
chronic structural changes, but inadequate in assessing 
active inflammatory lesions that suggest sacroiliitis. 
Consequently, MRI is the gold standard for diagnosing 
SpA and assessing disease severity and activity. How-

Table 2. Interreader reliability for the computed tomography 
examination of the sacroiliac joints in all subjects (n = 210)

Variable Interreader reliability

Ankylosis (κ) 0.995

Presence of erosion (κ) 0.938

Total erosion score (ICC) 0.891

Sclerosis (κ) 0.981

Presence of sacroiliitis (κ) 0.933

ICC, intraclass correlation coefficient.
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Table 3. Comparison of the demographics and clinical characteristics according to the presence of sacroiliitis

Variable Total (n = 105) Sacroiliitis (n = 14) No sacroiliitis (n = 91) p value

Age at diagnosis 26.5 ± 10.4 26.1 ± 13.5 26.5 ± 9.9 0.892

Age, yr 0.396

< 17 8 (7.6) 2 (14.3) 6 (6.6)

≥ 17 and < 40 88 (85.7) 10 (71.4) 78 (85.7)

≥ 40 9 (8.6) 2 (14.3) 7 (7.7)

Male sex 81 (77.1) 10 (71.4) 71 (78.0) 0.584

Family history of IBD 6 (5.7) 2 (14.3) 4 (4.4) 0.138

Smoking 0.665

Never-smoker 66 (62.9) 10 (71.4) 56 (61.5)

Ex-smoker 14 (13.3) 2 (14.3) 12 (13.2)

Current-smoker 25 (23.8) 2 (14.3) 23 (25.3)

Disease duration, yr 2.81 ± 4.25 1.73 ± 2.60 2.98 ± 4.43 0.308

Location 0.373

L1 27 (25.7) 2 (14.3) 25 (27.5)

L2 3 (2.9) 1 (7.1) 2 (2.2)

L3 75 (71.4) 11 (78.6) 64 (70.3)

L4 12 (11.4) 0 12 (13.2) 0.149

Behavior 0.180

B1 52 (49.5) 9 (64.3) 43 (47.3)

B2 15 (14.3) 3 (21.4) 12 (13.2)

B3 38 (36.2) 2 (14.3) 36 (39.6)

Perianal disease 43 (41.0) 4 (28.6) 39 (42.9) 0.312

CDAI (available no.) 172.2 ± 25.7 (29) 136.5 ± 124.5 (2) 174.8 ± 26.7 (27) 0.713

Extraintestinal manifestation

Arthritis/arthralgia 12 (11.4) 2 (14.3) 10 (11.0) 0.718

Eye involvement 4 (3.8) 1 (7.1) 3 (3.3) 0.484

Skin involvement 14 (13.3) 1 (7.1) 13 (14.3) 0.464

Operation history

Abdominal 16 (15.2) 0 16 (17.6) 0.088

Perianal 37 (35.2) 4 (28.6) 33 (36.3) 0.575

Hospitalization history 77 (73.3) 10 (81.4) 67 (73.6) 0.575

ER visit history 60 (57.1) 7 (50.0) 53 (58.2) 0.562

Medications history

Corticosteroids 67 (63.8) 9 (64.3) 58 (63.7) 0.968

Immunomodulators 62 (59.1) 5 (35.7) 57 (62.6) 0.057

Anti-TNFα 27 (25.7) 3 (21.4) 24 (26.4) 0.693

Laboratory findings (observed no.)

White blood cell count, /mm3 8,069 ± 359 (91) 8,228 ± 879 (11) 8,047 ± 392 (80) 0.870

Hemoglobin, mg/dL 13.3 ± 0.2 (91) 12.8 ± 0.8 (11) 13.3 ± 0.2 (80) 0.435

ESR, mm/hr 27.1 ± 3.8 (82) 27.7 ± 12.6 (10) 27.0 ± 4.0 (72) 0.952
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ever, because of its long examination time and limited 
reimbursement criteria in Korean National Health In-
surance system, MRI has not been widely implement-
ed in CD patients. In the clinical practice, APCT scans 
have been commonly performed at the first diagnosis 
or emergent situations of CD patients. As the screen-
ing tool used in our study can use preexisting APCTs in 
IBD patients to assess the sacroiliac joint, its application 
enables early and more frequent detection of axial joint 
involvement without additional costs. 

According to the Assessment of SpondyloArthritis In-
ternational Society (ASAS) classification criteria for axial 
and peripheral SpA, CD is an item of both criteria [8,31]. 
If patients with CD have chronic inflammatory back 
pain and sacroiliitis on imaging, although CT is not in-
cluded in it, they can be classified as having axial SpA. 
Because an APCT in these patients is usually assessed by 
radiologists specialized in gastrointestinal imaging, the 
musculoskeletal parts are frequently ignored. Indeed, 
in all our patients with sacroiliitis, there were no com-
ments on the structural changes of the sacroiliac joint 
in the original report. Although CT is not included as 
a tool for determining sacroiliitis in the ASAS criteria, a 
free look of the sacroiliac joint on previously performed 
APCT by either gastroenterologists or radiologists help 
to refer potential patients to the rheumatology depart-
ment and establish the diagnosis of SpA earlier.

Regarding the control group, it would be ideal to use 
APCT scans performed for medical check-up in healthy 
individuals or in patients with irritable bowel syn-

drome. However, when reviewing the imaging database 
of our center, it was difficult to find APCT scans per-
formed at the same age as CD patients. Also, there are 
few other specific indications to perform APCT scans 
in young healthy individuals. So, we assessed patients 
who had underwent APCT scans for any indications at 
the emergency room in healthy subjects. To minimize 
the bias that may be caused by inclusion of patients 
with chronic or inflammatory diseases as control group, 
medical charts of each control patient were meticulous-
ly reviewed to ensure them healthy.

Interestingly, a larger than expected percentage of pa-
tients (4.8%) in the control group showed radiographic 
changes suggestive of sacroiliitis. This finding is consis-
tent with the finding of Chan et al. [15], who showed that 
5.6% of patients in the control group had sacroiliitis on 
CT. The presence of symptoms suggestive of SpA could 
not be investigated in this study due to its retrospective 
design, but musculoskeletal complaints were not re-
ported in the medical records of these controls. These 
patients may have had undiagnosed SpA or other condi-
tions showing sacroiliitis-like changes, including hyper-
parathyroidism and repetitive shear-stress injuries [32], 
or may have represented an overdiagnosis of sacroilii-
tis. Another MRI study that investigated sacroiliitis in 
healthy subjects and individuals with known mechan-
ical strain acting showed that one-third to one-quarter 
of them had positive findings for sacroiliitis according 
to the ASAS definition [33]. The clinical significance and 
interpretation of sacroiliitis on imaging studies in as-

Variable Total (n = 105) Sacroiliitis (n = 14) No sacroiliitis (n = 91) p value

C-reactive protein, mg/dL 2.8 ± 0.5 (88) 2.2 ± 0.9 (11) 2.9 ± 0.6 (77) 0.671

Fecal calprotectin, mg/kg 834.1 ± 109.8 (42) 421.4 ± 264.1 (3) 865.9 ± 115.5 (39) 0.303

ASCA IgG 29.1 ± 2.1 (98) 24.0 ± 4.4 (14) 29.9 ± 2.3 (84) 0.328

Positive for ASCA IgG 48 (49.0) 6 (42.9) 42 (50.0) 0.621

ASCA IgA 17.8 ± 1.5 (73) 23.9 ± 6.2 (11) 16.7 ± 1.4 (62) 0.093

Positive for ASCA IgA 17 (17.4) 4 (28.6) 13 (15.5) 0.231

Positive for ANCA IIF 1/32 (3.0) 0/5 (0) 1/27 (3.6) 0.184

Values are presented as mean ± standard deviation or number (%).
IBD, inflammatory bowel disease; CDAI, Crohn’s disease activity index; ER, emergency room; TNF, tumor necrosis factor; 
ESR, erythrocyte sedimentation rate; ASCA, anti-Saccharomyces cerevisiae antibody; ANCA, anti-neutrophilic cytoplasmic anti-
body; Ig, immunoglobulin; IIF, indirect immunofluorescence.

Table 3. Continued
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ymptomatic or healthy subjects is a problem deserving 
further research in the future.

So far, there have been few studies investigating the 
epidemiology and clinical characteristics of axial in-
volvement as an EIM in Korean IBD patients. In a study 
using Korean National Health Insurance data [34], the 
prevalence of established AS in CD patients was 0.48 % 
compared to that of 0.09 % in healthy controls, resulting 
in an adjusted odds ratio of 4.672. A retrospective study 
by Suh et al. [18] found radiographic sacroiliitis in 6.2% 
of IBD patients, who were all negative for human leu-
kocyte antigen B27. There has been only one previous 
study [27] that used CT to detect sacroiliitis in Korean 
patients with IBD. In that study, sacroiliitis was diag-
nosed by the presence of at least unilateral sacroiliitis 
grade 1 on CT according to the New York grading sys-
tem [35], which scores sacroiliitis on plain radiograph 
of pelvis: 0, normal; l, suspicious; 2, localized sclerosis, 
erosion, and joint widening; 3, diffuse sclerosis, erosion, 
and widening; and 4, ankylosis. However, it had not 
been validated for CT images and a study by Geijer et al. 
[36] has suggested that application of the modified New 
York criteria on CT is inappropriate. So, the determina-
tion of sacroiliitis may have relied on non-validated ra-
diologists’ assessments. The authors also evaluated the 
clinical implications of sacroiliitis in IBD patients, but 
there was no comparison with a control group. 

This study failed to establish an association of sacroi-
liitis with specific demographic data or clinical charac-
teristics of CD patients. There have been several reports 
on the clinical significance of sacroiliitis in IBD patients 
that showed conflicting results. In a Belgian study [37], 
the presence of sacroiliitis on plain radiographs showed 
no association with age, sex, and phenotypes of CD. 
Meanwhile, Kelly et al. [16] demonstrated that sacroi-
liitis based on CT screening in Canadian IBD patients 
was associated with male sex, known arthritis, pain as 
an IBD symptom, and CD showing a non-penetrating 
behavior. Another study [27] showed that CT-detected 
sacroiliitis in CD patients was significantly associated 
with a certain location of the disease (perianal and up-
per gastrointestinal tract, corresponding to L4), but not 
with demographic data or CD behavior. Recently, data 
from a large-scale Swiss IBD cohort [38] showed that 
CD patients with sacroiliitis/AS were older and had a 
higher prevalence of other EIMs than patients without 

sacroiliitis, but there were no differences in the clinical 
CD features. These differences might be attributable to 
the ethnicity, small sample size, IBD type, inclusion of 
AS, and the definition of sacroiliitis. Further studies in 
larger numbers of multi-national patients are needed 
to clarify the clinical significance of sacroiliitis in IBD 
patients. 

This study has some limitations. Firstly, because of 
its retrospective nature of our study, information about 
SpA symptoms was not systematically collected and de-
pendent on the medical chart review. However, 11 of 
the 14 patients with sacroiliitis completed the DETAIL 
questionnaire [21], which can detect symptoms suggest-
ing SpA, and the remaining three patients had no axial 
symptoms recorded in their medical file. Secondly, an 
assessment of the clinical disease activity of CD, such 
as the CDAI [39], was only available in a small number 
of patients, so an analysis about the association between 
sacroiliitis and clinical activity of CD was limited. Final-
ly, due to the retrospective nature of the study, the CT 
image were acquired with various CT scanners and the 
image quality varied. This may have affected the results 
of our study. However, CT images with slice thickness 
of 5 mm or greater and those with suboptimal image 
resolution or presence of artifact were excluded from 
our study. Despite these limitations, the strength of our 
study include use of a validated APCT screening tool in 
Korean CD patients for the first time. Also, comparisons 
between CD patients and controls were conducted and 
radiologic assessments were done by plural radiologists 
with high interreader reliability. Although the APCT 
scans were analyzed retrospectively, clinical information 
of CD patients was retrieved from the systematically col-
lected data of a prospective IBD cohort. 

In conclusion, we found that the CT prevalence of sac-
roiliitis in Korean patients with CD was higher than that 
in the healthy control. Sacroiliitis is often subclinical 
and remains undiagnosed in clinical practice. There was 
no association between sacroiliitis and any clinical char-
acteristics of CD in this population. Further research is 
required to explore the clinical significance of asymp-
tomatic sacroiliitis in CD patients. 
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