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Background: The sacroiliac joint has a structure in which the direction of the load 
relative to the articular surface is irrational, as the joint surface is not perpendicular 
to the trunk load axis; it is likely to incur more degenerative changes than other 
weight-bearing joints.
Materials and methods: This retrospective study consisted of a total of 145 cases 
— 104 (71.7%) men and 41 (28.3%) women — who were referred to Gaziantep 
University Medical Faculty Radiology Department Polyclinic for pelvic computed 
tomography (CT) from 2013 to 2018. The mean age was 33.5 years (range: 
18–60 years). Pelvis CT images were performed according to the exclusion criteria 
specified by the experienced orthopaedic surgeon. Patients were excluded from 
the study if they were younger than the age of 18, had a condition involving the 
sacroiliac joint, had an endocrine disorder, or had a history of a trauma affecting 
the pelvis CT examination. 
Results: In this current study, six types of anatomic variations were detected. 
Iliosacral complex variation has been determined as the most common type of 
variation. The incidence of variations of sacroiliac joint in all cases was 28.9%. 
Degenerative changes were seen in 5.5% of patients fewer than 30 years of age. 
When it comes to the patients whose age range is 30–60, the percentage of the 
degenerative changes is 12.4%. In patients who were 30 years and older, the 
prevalence of degenerative changes increased progressively with increasing age. 
Conclusions: In this study, it is thought that the knowledge of variations in normal 
population and degenerative changes will contribute to the better understanding 
of normal morphological structure of sacroiliac joint and to the anatomical litera-
ture. It’s seen that there is not a statistically significant relationship between de-
generative changes and anatomical variations. (Folia Morphol 2021; 80, 1: 87–96)

Key words: sacroiliac joint, degenerative changes, anatomical variants, 
accessory joint

INTRODUCTION
The sacroiliac joint (SJ) is the largest joint of the 

axial skeleton which is involved in a variety of patho-
logical conditions that may affect individuals through-
out their lives [23, 24, 36]. The joint has a synovial 

portion and large ligamentous areas that are vertically 
orientated, which allow the entire body weight to be 
supported with an undulating surface [20, 24, 34]. It 
has a unique pattern of motion called nutation and 
counter-nutation. The sacrum essentially flexes and 
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extends. The normal motion is only 2.5° [16, 20, 29]. 
The emergence of a pronounced sexual dimorphism 
in joint structure occurs after puberty. These changes 
can progress into age-related degenerative process-
es, more in men than women, involving osteophyte 
formation and ankylosis [34].

Although some clinicians and researchers ac-
knowledge that there is very limited movement in 
the SJ, and this movement decreases with aging 
due to degenerative changes, most physiotherapists, 
manual therapists and osteopaths have advocated 
the presence of a significant amount of movement 
in the SJ [12, 19, 35]. 

One possible cause of lower back pain is degener-
ation of the SJ [1, 2, 27, 37]. It has long been known 
that SJ degeneration is common [3, 6, 25, 26, 35]. The 
diagnosis of symptomatic SJ degeneration is difficult 
and based on a combination of patient history, clinical 
testing, diagnostic joint injections, and radiological 
examination. Among other radiological techniques, 
computed tomography (CT) is frequently used, but 
CT findings of SJ degeneration are also common in 
a normal population. A clear connection between 
CT findings and symptoms has not been established 
[5, 6, 10, 13, 18, 28, 33, 35]. Innovative progress 
has been made in the diagnosis of the SJ disorders 
following the use of imaging methods such as mag-
netic resonance imaging (MRI), and CT in particular 
[9, 15, 17].

Sacroiliac joints have a lot of structural variations 
and show some anatomical changes due to the age. 
Although the normal anatomy of the SJ has been 
meticulously discussed in the literature, there are 
only a few reports concerning the anatomical variants  
[4–6, 22] or the degenerative changes [1, 2, 6, 11, 26]  
on CT images. 

Many studies have investigated accessory sacroiliac 
joints (ASJ) within the confines of the articulating area 
of the SJ [5, 8, 9, 14, 22, 30, 32]. Anatomical variants 
of SJs and the aetiology of the ASJ remain unclear. 
It is not certain if the ASJ is a congenital condition 
or if it is an acquired joint [8]. It is frequently found 
between the medial surface of the posterior superior 
iliac spine and the lateral crest of sacrum, opposite 
the second sacral foramen. Less commonly, it is found 
between the osseous projections at the iliac tuberos-
ity and the lateral crest of sacrum, opposite the first 
sacral foramen [4, 5, 14, 22, 30, 32]. Comprehensive 
CT studies allow us to distinguish the normal and the 
pathologic appearance and they would be very useful 

for the diagnosis of SJ diseases. Trotter [30] reported 
a similar increase associated with age. She concluded 
that the joints are acquired in most of the cases [30]. 
Prassopoulus et al. [22] reported that ASJs were more 
common in obese people over the age of 60 years, 
indicating that altered load-bearing stress at the SJs 
could lead secondarily to the formation of ASJs.

We reviewed the literature to determine underly-
ing mechanism, symptomology, associated patholo-
gies, and clinical importance of degenerative changes 
of the SJ. The purpose of the present study was to 
quantify degenerative changes and of the anatomical 
variations of the SJ in of asymptomatic patients evalu-
ated with high-resolution CT scans. We hypothesized 
that SJ degeneration would be prevalent in asymp-
tomatic individuals and that the prevalence would 
increase with age. The study was also to determine if 
there is a relationship between degenerative changes 
and anatomical variations.

MATERIALS AND METHODS
This retrospective study consisted of a total of 145 

cases — 104 (71.7%) men and 41 (28.3%) women — 
who were referred to Gaziantep University Medical 
Faculty Radiology Department Polyclinic for pelvic CT 
from 2013 to 2018. The mean age was 33.5 ± 12.68 
years (range: 18–60 years) (Table 1).

Pelvis CT images were performed according to 
the exclusion criteria specified by the experienced 
orthopaedic surgeon. Patients were excluded from 
the study if they were less than the age of 18, had  
a condition involving the SJ, had an endocrine disor-
der, or had a history of a trauma affecting the pelvis.

CT examination. The examinations were per-
formed on CT scanner, one 32-slice scanner GE 
Healthcare Systems (USA) Lightspeed. CT images 
of all cases were obtained with the patients in the 
supine position. The images were reconstructed us-
ing a bone algorithm in axial and coronal directions 
with 7 mm thickness and 5 mm increment. After the  
SJ was scanned using these cross-sectional ranges, 

Table 1. Number of patients by age and gender

No. of patients Age [years]

18–29 30–39 40–49 50–60 Total

Men 49 19 21 15 104

Women 25 5 4 7 41

Total 74 24 25 22 145
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the images required for this current study were ex-
amined. 

All patients were randomized prior to evaluation. 
Imaging review was performed in consensus by an 
orthopaedic surgeon, a radiologist and a PhD student 
(physiotherapist) in medical sciences (17 and 3 years 
of experience), blinded to clinical and other imaging 
findings. The patients were separated by gender and 
in age intervals of 18–29, 30–39, 40–49 and 50–60 
years of age (Table 1). 

There is the absence of a previously validated  
CT classification system for SJ degeneration [2, 6].  
SJ degeneration was evaluated by adapting the scor-
ing system described by Eno et al. [6]. Grading was 
performed according to a protocol designed for this 
purpose; subchondral sclerosis, vacuum phenome-
non, subchondral cyst, joint space narrowing and 
ankylosis (Fig. 1) were assessed for each. Joints were 
classified as type 0 if there were no degenerative 
changes, as type 1 if there were degenerative chang-
es, type 1 if anatomic variants are present and type 0  
if anatomic variants are absent SJ. Degenerative 
changes were quantified in the overall patient pop-
ulation and by decade of life. Moreover, we analysed 
anatomical variants of the SJ, deviations from the 
usual appearance of the articular facets of the ilium 
and sacrum (Table 2).

In addition, the SJ sections of 145 cases were 
reconstructed in three-dimensional format using the 
Horos v.3.0.1 software (https://horosproject.org/). 
The values obtained from the measurement of the  
SJ space on the narrowest and widest parts of the joint 
on the S1, S2 and S3 vertebra were averaged in the 
axial and coronal sections. Joint spacing of less than  
2 mm indicated narrowing of the joint space [21]. 

Statistical analysis

The prevalence of degenerative changes was 
quantified in the overall patient population using 
Mann-Whitney U-test. Pearson and Spearman corre-
lation analysis was used to determine the relation-
ship between two quantitative variables. One-way  

Figure 1. Degenerative changes in the periarticular tissues; A. Subchondral sclerosis; B. Subchondral cyst; C. Vacuum phenomenon;  
D. Ankylosis.

Table 2. Grading protocol for sacroiliac joint degeneration and 
anatomical variants

Degenerative changes  
and anatomical variants

0 1

Subchondral cyst None Exist

Subchondral sclerosis None Minor or prominent

Vacuum phenomenon None Exist

Ankylosis None Exist

Joint space narrowing Normal Focal or general irregular

Anatomical variants None Exis

A B

C D
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ANOVA was used to compare variables with more than 
two groups. Student t-test was used to compare the 
variables which had only two groups. Analyses were 
made with statistical software SPSS (Windows version  
22.0). P < 0.05 was considered statistically significant.

Ethics statement 

This retrospective study was initiated after ap-
proval from the Clinical Trials Ethical Committee of 
Gaziantep University ethics committee and carried 
out in accordance with The Code of Ethics of the 
World Medical Association (Declaration of Helsinki). 
(Decision no: 2018/197).

RESULTS
In this study, six different variations were detected 

in the axial CT sections of the SJ and the distribution 
of the bilateral and unilateral views of these variations 
was examined by gender at Table 2. Accordingly, the 
most frequent variation was determined to be iliosa-
cral complex variation (11 men, 10.7%) in men axial 
CT sections of the SJ. In addition, variations called 
accessory SJ (7 men, 7.8%), semicircular defects in 
iliac and sacral wings (5 men, 4.9%), bipartite iliac 
bony plate (1 man, 1%), crescent like iliac bony plate 
(1 man, 1%), and an ossification centres (1 man, 1%) 
were observed (Table 3).

In females, the most frequent variations were in 
the iliosacral complex (6 women, 14.5%), and the 
bipartite iliac bony plate (6 women, 14.5%). These 
variations were followed by accessory joints (3 wom-
en, 7.2%), and semicircular defects in the iliac and 
sacral wings (1 woman, 2.4%), respectively. Crescent 
like iliac bony plate or ossification centres variation 
was not detected in women (Table 3).

While the incidence of variation of SJ in all cases 
in this study was 28.9%, the incidence of ASJ was 
6.8%. The incidence of accessory SJ was detected 
to be 7.8% in men and 7.2% in women. The ASJ 

was observed to be unilateral in 9 (12.6%) cases 
and bilateral in 1 (2.4%) case. This variation was 
determined to form a process from the iliac surface 
towards the sacral surface in the posterior aspect 
of the SJ (Fig. 2).

In addition, a total of 17 (11.7%) patients, 11 
(10.7%) men and 6 (14.5%) women, were detected 
to have iliosacral complex variation. The iliosacral 
complex was unilateral in 12 (17.5%) patients and 
bilateral in 5 (7.7%) patients. In conclusion, it was 
detected to be in the form of a tubercle in the facies 
auricularis of the ilium and a cavity formation in the 
facies auricularis of the sacrum (Fig. 3).

Figure 2. Image of right accessory sacroiliac joints at the S2  
vertebra level on the axial computed tomography section in  
a 56-year-old man patient. A protrusion, extending from the  
iliac surface towards the sacral surface is observed.

Figure 3. Axial computed tomography section image of the bilateral  
iliosacral complex at the S2 vertebra level in a 60-year-old man 
patient. A protrusion and matching cavity is observed on the iliac 
surface.

Table 3. Variations in appearance of normal sacroiliac joint on computed tomography examinations in relation to age, gender

No. of patients Women  
(n = 41)

Men  
(n = 104)

18–29 (n = 74) 30–39 (n = 24) 40–49 (n = 25) 50–60 (n = 22) Total  
(n = 145)Women Men Women Men Women Men Women Men

Accessory sacroiliac joint 3 (7.2%) 7 (7.8%) 2 1 2 3 1 1 10 (6.8%)

Iliosacral complex 6 (14.5%) 11 (10.7%) 3 4 2 1 1 3 3 17 (11.7%)

Bipartite iliac bony plate 6 (14.5%) 1 (1%) 4 1 1 1 7 (4.8%)

Crescent like iliac bony plate — 1 (1%) 1 1 (0.6%)

Semicircular defects 1 (2.4%) 5 (4.9%) 1 1 1 2 1 6 (4.1%)

Ossification centres — 1 (1%) 1 1 (0.6%)
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In addition, the bipartite iliac bony plate varia-
tion was determined in a total of 7 (4.8%) patients,  
1 (1%) man and 6 (14.5%) women. The bipartite iliac 
bony plate was observed to be unilateral in 4 (10.7%) 
patients and bilateral in 3 (4.8%) patients. As a result 
of this observation, the variation is characterized by 
a two-part shape, unlike the normal appearance of 
the ilium, as well as being mostly detected at the  

S2 and S3 vertebra levels in the posterior aspect of 
the joint (Fig. 4).

In addition, while the crescent like iliac bony plate 
variation was observed in 1 (1%) man unilaterally, 
no such variation was observed in women. This for-
mation is characterised by the lunate appearance of 
the ilium’s facies auricularis and the convexity of the 
sacral surface corresponding to this part. The variation 
is localised at the S1 vertebra level in the posterior 
aspect of the joint (Fig. 5).

The variation called semicircular defects was seen 
in a total of 6 (4.1%) people, 5 (4.9%) men and  
1 (2.4%) woman, in the iliac and sacral wings. This 
variation was observed at the S1 vertebra level in the 
posterior aspect of the joint, unilaterally in 2 (3%), 
and bilaterally in 3 (4.3%) patients (Fig. 6).

An ossification centre variation was observed uni-
laterally in 1 (1%) man. The variation was found to 
be localised in the anterior aspect of the joint at the 
S2 vertebra level (Fig. 7).

In our study, total degenerative changes in the  
SJ were found to be 26 (17.9%) case. The degenera-
tive changes in the present study were also observed 
in the anterior aspect of the joint and mostly localised 
in ilium. When degenerative changes in periarticular 
tissues of SJ were examined; subchondral sclero-
sis (4.1%), ankylosis (0.7%), vacuum phenomenon 
(6.8%), subchondral cyst (4.1%) and joint space nar-
rowing (2.1%) were observed (Fig. 1, Table 4). 

Degenerative changes were also related to age. 
Degenerative changes were seen in 5.5% of patients 
under 30 years of age. When it comes to the patients 
whose age range is 30–60, the percentage of the 
degenerative changes is 12.4%. In patients who were 

Figure 4. Axial computed tomography section image of the bilat-
eral bipartite iliac bony plate variation (circled) at the S3 vertebra 
level in a 33-year-old woman patient. The blue arrow indicates 
subchondral sclerosis at the S1 vertebra level.

Figure 5. Unilateral axial computed tomography section image of 
the crescent like iliac bony plate variation at the S2 vertebra level 
in a 26-year-old man patient.

Figure 7. Axial computed tomography section image of the uni-
lateral ossification centre at the S2 vertebra level in the anterior 
section of the joint space in a 44-year-old man patient.

Figure 6. Axial computed tomography section image of the semi-
circular defects variation at the S1 vertebra level in the sacral bony 
in a 40-year-old man patient.
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30 years and older, the prevalence of degenerative 
changes increased progressively with increasing age. 
Significant differences were found when degenerative 
changes were evaluated according to age in Table 4. 
A logistic regression model calculating the increased 
probability of the presence of SJ degeneration re-
vealed a progressive increase of 2.78 (95% confidence 
interval: 1.06–7.25) per year of life in the odds of 
having SJ degeneration. Separate logistic regression 
model SJ degeneration estimated a 2.78 increase per 
year of life, peaking at 6.6 in the fifth decade of life. 

According to the correlations analysis results, it’s 
seen that there is not a statistically significant relation-
ship between degenerative changes and anatomical 
variations (p = 0.137).

Besides, in this present study, the joint spaces of  
a total of 145 patients including men and women were  
measured in the axial and coronal CT sections at the 
S1, S2 and S3 vertebra levels. According to the meas-
urement, the mean value of the joint space was found 
to be over 2 mm in both genders and no significant 
difference was found between the genders (Table 5). 

In addition, the mean values of the joint spaces 
at the S1, S2 and S3 vertebra levels on both sides 
were found to be over 2 mm in 108 cases with no 
variation. However, as a result of the measurement 

in the axial and coronal CT sections, it was observed 
that the mean values of the joint space in the joints 
with variation were less than 2 mm at the S1, S2 and 
S3 vertebra levels. For all measurements, the values in 
the joints with variation showed a significant decrease 
compared to the invisible variation (Table 6). 

DISCUSSION
Researchers stated that the synovial part of the 

SJ had a relatively vertical orientation in CT sections, 
and the ligamentous part of the joint showed a more 
oblique orientation [18, 28]. Prassopoulos et al. [22] 
observed that each SJ has its own subtle characteris-
tics, and no patient in their series exhibited exactly the 
same SJ appearance as another. Slight differences in 
orientation and shape of the SJ existed between indi-
viduals. The SJ has a structure in which the direction of 
the load relative to the articular surface is irrational; as 
the joint surface is not perpendicular to the trunk load 
axis, it is likely to incur more degenerative changes 
than other weight-bearing joints [28]. In the present 
study, although the SJ has a general morphology, 
each joint was detected to have a unique appearance. 
Differences in appearance were accentuated by the 
various degrees and types of degenerative alterations 
that did not affect in a similar way asymptomatic 

Table 4. Degenerative changes according to age and gender

No. of patients 18–29 (n = 74) 30–39 (n = 24) 40–49 (n = 25) 50–60 (n = 22) Total  
(n = 145)Women Men Women Men Women Men Women Men

Subchondral cyst 4 1 1 6 (4.1%)

Subchondral sclerosis 2 2 1 1 6 (4.1%)

Vacuum phenomenon 1 1 1 2 3 2 10 (6.8%)

Ankylosis 1 1 (0.7%)

Joint space narrowing 1 2 3 (2.1%)

Total 8 (5.51%) 3 (2.07%) 5 (3.44%) 10 (6.89%) 26 (17.91%)

Table 5. Evaluation of joint space by genders in coronal and axial computed tomography sections (mm)

Sacral vertebra level of joint space Coronal Axial

Men (n = 104) Women (n = 41) P Men (n = 104) Women (n = 41) P

Right S1 vertebra level 2.24 ± 0.81 2.18 ± 1.06 0.190 2.16 ± 0.58 2.02 ± 0.57 0.147

Right S2 vertebra level 2.08 ± 0.7 2.1 ± 1 0.887 2.2 ± 0.69 2.2 ± 1.05 0.317

Right S3 vertebra level 2.06 ± 0.64 1.92 ± 0.74 0.657 2.4 ± 0.89 2.46 ± 1.23 0.807

Left S1 vertebra level 2.33 ± 0.8 2.18 ± 0.74 0.292 2.14 ± 0.69 2.1 ± 0.71 0.724

Left S2 vertebra level 2.1 ± 0.77 2.01 ± 0.68 0.772 2.3 ± 0.77 2.28 ± 0.94 0.521

Left S3 vertebra level 2.14 ± 0.68 2.03 ± 0.76 0.261 2.54 ± 0.98 2.47 ± 1.11 0.634
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adults of the same age and gender, and even the 
two SJs of the same individual. Although the normal 
anatomy of the SJ has been meticulously discussed in 
the literature, there are only a few studies concerning 
the anatomical variants [4, 5, 22] and degenerative 
changes [1, 2, 6, 7, 28, 38] of the SJ. 

The ASJ is the most frequent anatomical variant 
of the SJ [8, 30]. A frequency of 3.6–50% of ASJ has 
been described through different studies, including 
CT scans evaluations [4, 5, 8, 22, 30–32]. Ehara et al. 
[5] identified the ASJ on 13 (13%) of 100 CT scans 
of the pelvis and in 9 (16%) of 56 dried skeletons. 
Prassopoulos et al. [22] in a study that examined the 
type and prevalence of anatomical variants of the  
SJ in patients without SJ disease on CT exam identified 
an ASJ in 19.1% of the 534 CT scans studied. Demir et 
al. [4], in their study including 400 patients, observed 
that ASJ was seen between the iliac and sacral artic-
ular surfaces in the posterior aspect of the SJ. They 
detected ASJ in 15.8% of women and in 19.1% of 
men. They reported the incidence of ASJ as 17.5% in 
all cases [4]. Valojerdy et al. [32] studied dried bone 
specimens and identified the ASJ in 18% of their 153 
specimens. Although the numbers of Whites and 
Blacks in the age wise samples in Trotter’s study [30] 
were markedly different, she reported occurrences of 
ASJs in the two races at 40% and 21%, respectively. 
In another study of Trotter [31] 50.5% of 485 white 
people’s skeletons and 20.7% of 473 black people’s 
skeletons showed one or more accessory sacroiliac 
articular facets. Several studies have contributed to 
our understanding of the prevalence of ASJs. Fortin 
et al. [8] reported a 3.6% incidence of ASJ from post  
SJ arthrography CT scans of 559 chronic SJ pain pa-
tients. The authors point out that there could be two im-
portant reasons why this study detected far fewer ASJs 
than previously reported studies involving samples of 

SJ chronic pain patients. According to Fortin et al. [8],  
previous authors could have reported “interlocking 
articulations” present within the SJ as ASJs. Also 
point out that a focal area of degenerating ankylosis 
within the main SJ could have been misinterpreted as 
congenital ASJs in those populations. Although the 
ASJ is not a rare variant, it might not be very common 
since normal joint structure or degenerative changes 
in the SJ could masquerade as accessory joints [8]. 
In the present study, the incidence of ASJ was de-
tected as 7.8% in men and 7.2% in women. While 
the incidence of SJ variants in all cases in the study 
was 28.9%, the incidence of ASJ was 6.8%. The con-
trasting findings between the current and previous 
reports may be attributed to a difference in patient 
population base because the subjects of our studies 
were asymptomatic adults and cases’ mean age of 
the subjects in this study (33.5 years) is lower. Walker 
[36] had reported that there are evident discrepancies 
in the ASJ prevalence rates reported from different 
studies, possibly because of different imaging proto-
cols or over- or underdetection of conditions due to 
overlapping normal joint structure or degenerative 
changes masquerading as accessory joints.

Prassopoulos et al. [22] detected iliosacral complex 
in a total of 31 (5.8%) cases in their study. Demir et al. [4]  
reported that they detected iliosacral complex in  
a total of 38 (9.5%) cases in their study. Prassopou-
los et al. [22] reported in their study that iliosacral 
complex is more common in women. In this study, 
however, iliosacral complex was found in 17 (11.7%) 
cases and this variation was observed in men more 
frequently — 11 (10.7%) men.

Demir et al. [4] reported in their study that the 
bipartite iliac bony plate was not observed bilaterally 
and it was localized in the posterior aspect of the joint 
in 22 (5.5%) cases, and they observed that it was 

Table 6. Evaluation of joint space measurements of joints with and without variation in the axial and axial computed tomography  
sections (mm)

Sacral vertebra level of joint space Without variation (n = 108) With variation (n = 37) P

Axial Coronal Axial Coronal Axial/Coronal

Right S1 vertebra level 2.35 ± 0.39 2.52 ± 0.78 1.47 ± 0.56 1.29 ± 0.42 0.001

Right S2 vertebra level 2.5 ± 0.59 2.41 ± 0.55 1.35 ± 0.72 1.04 ± 0.47 0.001

Right S3 vertebra level 2.68 ± 0.62 2.32 ± 0.41 1.64 ± 1.41 1.08 ± 0.43 0.001

Left S1 vertebra level 2.38 ± 0.45 2.6 ± 0.57 1.4 ± 0.76 1.29 ± 0.48 0.001

Left S2 vertebra level 2.53 ± 0.49 2.39 ± 0.53 1.59 ± 1.14 1.11 ± 0.42 0.001

Left S3 vertebra level 2.78 ± 0.68 2.41 ± 0.46 1.74 ± 1.39 1.18 ± 0.48 0.001
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more common in men. Prassopoulos et al. [22] found 
in their study that the bipartite iliac bony plate was 
localised in the posterior aspect of the joint in a total 
of 22 (4.1%) cases, unilaterally in 6 (1.1%) cases, and 
bilaterally in 16 (3.0%) cases. Prassopoulos et al. [22] 
reported that the bipartite iliac bony plate is more 
common in women. In the present study, the bipartite 
iliac bony plate was observed in the posterior aspect 
of the joint in a total of 7 (4.8%) cases, unilaterally in 
4 (10.7%) cases and bilaterally in 3 (4.8%) cases. In 
addition, the bipartite iliac bony plate was seen more 
commonly in women, with 6 (14.5%) female patients 
compared to 1 (1%) male patient, which supports the 
study of Prassopoulos et al. [22].

Prossopoulos et al. [22] found crescent-like iliac 
bony plate variation in 20 (3.7%) cases. Demir et al. 
[4] found crescent-like iliac bony plate in 14 (3.5%) 
cases in their study. In this current study, unilateral 
crescent like iliac bony plate variation was observed 
in 1 (1%) men patient while it was not observed in 
women patients.

Prossopoulos et al. [22] reported in their study 
that they detected semicircular defect in the sacral 
and iliac bones in a total of 16 (3%) cases. Demir 
et al. [4] reported in their study that they detected 
semicircular defect in the sacral and iliac bones in  
a total of 19 (4.8%) cases. In this present study, the 
semicircular defect in sacral and iliac bones was ob-
served in a total of 6 (4.1%) cases.

Prossopoulos et al. [22] reported that the ossifica-
tion centres in the sacral wings in a total of 3 (0.6%) 
cases, 2 (0.9%) men and 1 (0.3%) woman. Demir 
et al. [4] reported in their study that they observed 
ossification centres in the sacral wings in a total of  
4 (1.0%) cases, 1 (0.5%) man and 3 (1.5%) women. 
In this present study, while no ossification centres 
in the sacral wings was observed in women, it was 
detected a total of 1 (0.6%) case.

In concordance with other reports, SJ degenera-
tion is common in non-symptomatic adults in the ear-
ly decades of life and increases with age [2, 6, 28, 35].  
Past studies have shown that degeneration of the  
SJ is more prevalent in the elderly population, but 
these changes tend to plateau in the higher age groups  
[1, 2, 6, 28, 38]. Given the high prevalence of pain-
free SJ degeneration, physicians must be cautious in 
attributing low back pain to degenerative changes of 
the SJ seen on cross-sectional imaging [2, 6]. For this 
study a system was designed including established 
characteristics of subchondral sclerosis, vacuum phe-

nomenon, subchondral cyst, joint space narrowing 
and ankylosis. There are a number of limitations of 
this study. One of these limitations is related to age; 
in our study, the patient population was composed of 
asymptomatic adults aged 18–60 years. Eno et al. [6] 
examined SJs in patients aged 0 to 99 years, Bäcklund 
et al. [2] 20–70+ years of age, Asada et al. [1] 50–70+ 
years of age, Shibata et al. [28] 20–70+ years of age, 
Yagan et al. [38] 55 years and over, and Faflia et al. [7]  
aged 15 to 83 years. Further studies [2, 6, 7] were 
found that degenerative changes increased with age 
in asymptomatic patient groups similar to age group 
of this research. However, previous studies [1, 2, 6, 7, 
28, 38] showed that the prevalence of degenerative 
changes in non-asymptomatic and 60+ age group 
was very high compared to our study. 

Postacchini et al. [21] measured the SJ space in 
the axial and coronal CT sections on both sides, at 
the S1, S2 and S3 vertebral levels in their study. As 
a result of their measurements, they defined a joint 
space under 2 mm as narrowing of the joint space. In 
their study, Demir et al. [4] reported that the SJ space 
was less than 2 mm in the joints with variation. Ehara 
et al. [5] and Hadley [14] reported in their studies 
that narrowing of the joint space was observed in 
the joints with variation. However, the researchers 
did not provide a numeric value on the subjects. In 
this present study, the SJ space was measured in the 
axial and coronal CT sections on the right and left 
sides, at the S1, S2 and S3 vertebral levels. According 
to the measurements, while the joint space was over 
2 mm in the people without variation in their joints, 
it was detected to be over 2 mm in the joints with 
variation. This study supports the studies related to 
the measurement of joint space of SJ.

CONCLUSIONS
This study was carried out to contribute to the 

knowledge of anatomical variations in the normal 
population, to understand the normal morphological 
structure of SJ, and to the anatomical literature and 
radiologists to evaluate and interpret CT images. The 
prevalence of SJ degeneration in asymptomatic adults is 
high and increases significantly with age. It’s seen that 
there is not a statistically significant relationship be-
tween degenerative changes and anatomical variants. 
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