
Background: Sacroiliac joint (SI) pain is increasingly being recognized as a source of low back pain. 
Injections and percutaneous type procedures are performed to treat symptomatic joints. However, there 
are limited studies available assessing the anatomy of the SI joint in vivo among patients with pain. 

Objectives: The purpose of this study was to provide more precise information on the dimensions and 
orientation of the SI joint using a new technique for the radiographic evaluation of this joint.

Study Design: Observational study. 

Setting: Emergency department

Methods: Three dimensional computed tomographic (CT) reconstructions of the pelvis were formatted 
from 100 SI joints in 50 patients who had clinically indicated abdominal/pelvic scans. These images 
were manipulated to evaluate the SI joint in multiple planes and measure its dimensions, area, and 
relationship to anatomic landmarks such as the anterior superior iliac spine (ASIS) and posterior superior 
iliac spine (PSIS). 

Results: Of the 50 patients, 23 were men and 27 women. Their mean age was 47.6 years (± 18.1). 
The SI joint consists of a superior limb which measures 39.7 mm (± 4.8) in length, and an inferior limb 
which measures 54.3 mm (± 5.1), oriented at an angle of 100.1° (± 8.1) to one another. The mean 
area of the joint was 1276.8 mm2 (± 189.8). The horizontal distance from the ASIS to the front of the 
superior SI joint is 75.4 mm (± 8.4). The horizontal distance from the PSIS to the back of the superior 
SI joint is 43.9 mm (± 5.6).  The joint stretches 7.5 mm (± 5.9) cephalad and 38.1 mm (± 6.4) caudal to 
the PSIS, and 35.4 mm (± 8.8) cephalad and 10.2 mm (± 11.4) caudal to the ASIS. 

Limitations: CT scans were performed with patients lying supine, while most SI joint procedures are 
performed with a patient prone. However it is doubtful that the bony anatomic landmarks would change 
appreciable in this largely immobile joint. These patients were seen in the emergency department for a 
variety of conditions related to abdominal and pelvic pain, and not exclusively for SI joint pain.

Conclusions: Treatment of the SI joint by surgeons and interventionalists is hampered by the limited 
number of anatomic studies in the literature. Our study presents the SI joint as a 2-limbed structure, 
sitting from slightly above the level of the PSIS rostrally to slightly below the level of the ASIS caudally. 
Palpation of these landmarks may assist in directing physicians to the joint. To begin an interventional 
pain procedure, with a patient lying prone, this data supports tilting the x-ray image intensifier 10 
degrees caudal past the vertical anteroposterior (AP) view for optimal approach of the SI joint’s inferior 
limb. The needle entry should be about 44.1 mm (1.75 inches) caudal to the PSIS. The image intensifier 
should have a 12 degree left lateral oblique view for injection of the right SI joint, and a 12 degree right 
lateral oblique view for the left SI joint.
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the SI joint, using a new technique for the radiographic 
evaluation.

Methods 
Fifty consecutive patients with computed tomog-

raphy reconstructions (CTs) of the abdomen and pelvis 
performed at our institution were selected. Because 
this project involved de-identified images, institutional 
research board approval was not required. The indica-
tions for these exams involved clinical conditions of 
pain, suspected nephrolithiasis, hematuria, cancer, and 
trauma (listed in order of the indication frequency). The 
CTs were obtained on one of 3 CT scanners: GE Discovery 
HD750 64 Slice, Toshiba Aquillion 16, or a GE Lightspeed 
4 Slice scanner. Multiple helical images were obtained 
through the abdomen and pelvis, according to standard 
protocols. For each patient, contiguous axial CT images 
of the pelvis were imported into a Toshiba Vitrea work-
station using the Vitrea 2 analysis system (versions 3.8 
and 4.3, Tustin, CA, USA), into the Vitrea workstation 
(Vitrea 2, versions 3.8 and 4.3), a software application 
produced by Toshiba which is utilized for more complex 
image manipulation and analysis than can typically be 
performed on a Picture archiving and communications 
system (PACS) workstation. On the Vitrea workstation, 
maximum-intensity projection (MIP) 3-D reformatted 
images of the bony sacro-pelvic complex were obtained. 
A free-hand region of interest was used to define the 
pelvic portion of the sacro-pelvic complex, which was 
then subtracted from the reformatted images, leaving 
behind only the sacral portion of the SI joint. 

Figs. 1 and 2 show how subtraction of the ilium 
allowed for visualization of the sacral portion of the 
sacro-iliac joint. Fig. 3 shows the division of the SI joint 
into 2 limbs: a superior and an inferior limb.

On the Vitrea workstation, horizontal lines were 
drawn joining the ASISs and separately, the PSISs, which 
we refer to as the inter-ASIS and inter-PSIS lines, respec-
tively. The Vitrea-generated 3-D reformats allowed for 
measurement of the following parameters: length of 
the superior and inferior limbs of the SI joint (see Fig. 
4), surface area of the joint (see Fig. 5), horizontal dis-
tance from the inter-ASIS line to the anterior aspect of 
the SI joint, horizontal distance from the inter-PSIS line 
to the anterior aspect of the SI joint, and the vertical 
position of the joint relative to the inter-ASIS and inter-
PSIS lines, respectively (see Figs. 6 and 7). 

For each patient, the Vitrea workstation was used 
to trace out the superior and inferior limbs of the SI 
joint (shown in Fig. 3). Then, the software was used to 

Sacroiliac (SI) joint pain is increasingly being 
recognized as a potential primary source of low 
back pain. The prevalence of the SI joint being 

the source of low back pain appears to be in the 15 
– 25% range (1-4). Treatments of SI joint pain involve 
non-operative and operative options. Non-operative 
treatment options include medications, physical therapy, 
orthotics, and manual manipulation. Interventional 
treatment includes injections, viscosupplementation, 
radiofrequency neurotomy, and arthrodesis, with new 
minimally invasive fusion techniques now available. 

Surgical procedures are used to “stabilize” the SI 
joint to help decrease pain presumed to originate there 
due to degenerative disease, instability, dysfunction, 
and post-traumatic arthritis, among other conditions. 
Additionally, SI injections and other percutaneous 
procedures are available for diagnosis and pain relief. 
However, there are few studies in the literature which 
describe the three-dimensional (3-D) anatomy of the SI 
joint. A clearer understanding of the anatomy will help 
physicians treat the SI joint. Knowing the relationship 
of the SI joint relative to the anterior superior iliac spine 
(ASIS), and posterior superior iliac spine (PSIS) can help 
physicians localize the SI joint for injections as well as 
for surgery, and may decrease the radiation associated 
with procedures directed to the joint. 

The SI joint is the largest axial joint in the human 
body, with an average surface area of 17.5 cm2 (5). It 
has been described as auricular in shape, and is clas-
sified as a diarthrodial synovial joint (6). Interestingly, 
even though it is classified as a synovial joint, 75% of 
its superior joint surface is not synovial (7). The joint 
capsule is divided into an anterior and posterior por-
tion. The anterior portion is comprised of a thin capsule 
and overlying ligament which blend into the iliolumbar 
ligament. The posterior capsule is often rudimentary 
or absent. The dorsal SI ligaments are thick and robust, 
and function as a connecting band between the sacrum 
and ilia (8). In addition to these ligaments, the joint is 
supported by a network of muscles including the glu-
teus maximus and medius, erector spinae, latissimus 
dorsi, biceps femoris, psoas, piriformis, and oblique and 
transversus abdominis muscles, as well as by the thora-
codorsal fascia.  To make things more complicated, the 
SI joint also varies widely between individuals, as well as 
from side to side in the same individual (7). In addition, 
there are also age-related changes in the SI joint. These 
changes start at puberty and continue throughout life. 

The purpose of this study was to provide more pre-
cise information on the dimensions and orientation of 



www.painphysicianjournal.com  585

Anatomic Evaluation of the Sacroiliac Joint

Fig. 1. The Vitrea workstation allowed for virtual subtraction of  the bony pelvis, so that the SI joint could be evaluated. The 
image on the left is a 3-D MIP image of  the pelvis in AP projection, while the image on the right is a 3-D MIP image of  only the 
sacrum in AP projection, obtained by user-defined selection and subtraction of  the bony pelvis. These images can be rotated and 
manipulated in any plane; for our study, the sacrum was oriented in the sagittal plane.

Fig. 2. Images both pre- (far left) and post- (far right) subtraction of  the bony pelvis in the sagittal plane, performed on the Vitrea 
workstation. The middle image is after removal of  only the right hemipelvis. Sagittal images allow visualization of  the articular 
surface of  the sacrum en face.
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construct the longest line along the long axis of each 
limb. Due to small variations in how these long axis 
lines could be constructed, these lines were produced 3 
times, and the mean value of those measurements was 
utilized. The standard deviation of these repeat mea-
surements was on the order of 0.47 mm, about 0.7% 
of the measurement, and much smaller than the inter-
patient variability as reported in Table 1. The inter-limb 
angles, as shown in Fig. 5, were similarly calculated 3 

Fig. 3. The SI joint has 2 limbs: the superior limb, A (in 
blue), and the inferior limb, B (in red).

Fig. 4. The lengths of  the superior and inferior limbs of  the SI 
joint (labeled A and B, respectively) were measured along the 
long axes of  these limbs. The angle between the long axes of  
these limbs was also calculated.

Fig. 5. The surface area of  the SI joint was calculated by the 
Vitrea workstation.

times. The surface area of the entire joint was outlined, 
and the Vitrea workstation calculated the surface area 
of the entire sacral surface of the SI joint. Again, this 
measurement was performed 3 times, and the average 
of those measurements was used to represent the aver-
age surface area of the SI joint. 

In the axial plane, SI joint angulation was mea-
sured using the CT images in the following fashion: The 
caudal part of the SI joint was chosen, a horizontal line 
was drawn across the posterior border of the sacrum, 
and then a line was brought down through the right 
and left SI joints.

To calculate the horizontal distance from the inter-
ASIS line to the anterior aspect of the superior limb 
of the SI joint, the authors identified the ASIS on the 
anteroposterior (AP) shown in Fig. 6. The inter-ASIS line 
was then drawn connecting the left and right ASIS. This 
inter-ASIS line maintained its relative position in 3-D 
space, while the image was rotated, and the distance 
from the ASIS to the superior aspect of the joint and 
to the inferior aspect of the joint could be measured. 
Through similar manipulation, the horizontal distance 
from the ASIS to the anterior aspect of the superior limb 
of the SI joint was measured. The same measurements 
were performed using the PSIS as a reference point.

There were 50 patients used in this anatomic evalu-
ation; 23 were men and 27 were women. The mean age 
of the patient population was 47.6 years (range 20 – 
85). The mean age of the men was 44.7 years (range 20 
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Fig. 6. In the AP projection, the ASIS was easily identified. The inter-ASIS line was then constructed, and maintained 
its relative position in 3-D space during image rotation. In the sagittal plane, the vertical distances between the inter-ASIS 
line and the most superior and inferior aspects of  the SI joint could be measured. Also in the sagittal plane, the horizontal 
(anteroposterior) distance from the inter-ASIS line to the most anterior aspect of  the SI joint was measured.

Fig. 7. In the AP projection, the PSIS was easily identified. The inter-PSIS line was then constructed, and maintained its 
relative position in 3-D space during image rotation. In the sagittal plane, the vertical distances between the inter-PSIS line and 
the most superior and inferior aspects of  the SI joint could be measured. Also in the sagittal plane, the horizontal (anteroposterior) 
distance from the inter-PSIS line to the most anterior aspect of  the SI joint was measured.

– 83), and the mean age of the women was 49.9 years 
(22 – 85). There was no statistical difference between 
the ages in the 2 groups (P = 0.313). 

Statistical Analysis 

After screening the data for normality and homo-
geneity of variances, we used a multivariate approach 
to compare genders, sides (R vs L), and the interaction 
between gender and sides. This approach yielded a 
statistical evaluation of genders and sides, while cor-
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recting for the correlation among dependent variables. 
Following this overall test, separate 2-way repeated 
measures ANOVAs (gender x side) were used for each 
dependent variable, and post-hoc Tukey’s tests were 
used to identify specific differences when main effects 
were present.  SPSS statistical software (Version 20.0, 
IBM, Armonk, NY) was used for all analyses with a sig-
nificance threshold of α = 0.05. Data are presented as 
mean  ± standard deviation unless otherwise noted. 

Results

The SI joint consists of a superior limb and inferior 
limb. When looking at all 50 patients as one group, not 
controlling for gender or side-to-side differences, the 
mean length of the superior limb was 39.7 mm (± 4.8), 
and the mean length of the inferior limb was 54.3 mm 
(± 5.1). The 2 limbs were oriented at a mean angle of 
100.1° (± 8.1) to one another. The mean surface area 
of the joint was calculated to be 1276.8 mm2 (± 189.8).  
Multivariate ANOVA demonstrated a statistically signif-
icant difference between men and women (P < 0.001). 
(For summary, see Table 1.)

For men only, the mean length of the superior limb 
was 41.5 mm (± 5.3), and the mean length of the infe-
rior limb was 57.8 mm (± 3.6). The 2 limbs were oriented 
at a mean angle of 102.5° (± 5.7) to one another in the 
sagittal plane. With the patient lying supine, the caudal 
aspect of the joint was oriented 11.5 degrees (± 4.0) off 
vertical in the axial plane. The mean surface area of the 
joint was 1419.1 mm2 (± 136.5). The horizontal distance 
from the ASIS to the front of the superior SI joint was 
79.0 mm (± 6.0). The horizontal distance from the PSIS 
to the dorsal bone edge of the superior SI joint was 46.0 
mm (± 4.8).  The joint was 6.8 mm (± 6.7) cephalad to 
and 42.4 mm (± 5.1) caudal to the PSIS, and 31.3 mm 
(± 9.2) cephalad to and 17.7 mm (± 10.8) caudal to the 
ASIS. (For summary, see Table 2.)

For women only, the mean length of the superior 
limb was 38.2 mm (± 4.0), and the mean length of the 
inferior limb was 51.4 mm (± 4.1). The 2 limbs were ori-
ented at a mean angle of 98.0° (± 6.0) to one another 
in the sagittal plane. With the patient lying supine, the 
caudal aspect of the joint was oriented 11.8 degrees (± 
6.5) off vertical in the axial plane. The mean surface area 
of the joint was calculated to be 1155.5 mm2 (± 137.6). 
The horizontal distance from the ASIS to the front of 
the superior SI joint was 72.5 mm (± 9.1). The horizontal 
distance from the PSIS to the back of the superior SI 
joint was 42.2 mm (± 5.7). The joint stretched from 8.0 
mm (± 5.0) cephalad to and 34.4 mm (± 4.9) caudal to 
the PSIS, and 38.9 mm (± 6.8) cephalad to and 3.8 mm 
(± 7.5) caudal to the ASIS. (For summary, see Table 3.)

There was a statistical difference between men and 
women in terms of the length of the superior limb of 
the SI joint (P = 0.017), the length of the inferior limb 
of the SI joint (P < 0.001), and the surface area of the SI 
joint (P < 0.001). The SI joint in the men was translated 
more inferiorly, relative to the ASIS, than in the women. 
Also there were statistically significant differences in 
terms of the relationship between the SI joint and the 
ASIS and PSIS. Table 4 summarizes the difference be-
tween the men and women.

Multivariate ANOVA assessment demonstrated a 
statistically significant difference between the left and 
right joints (P < 0.001). There was a significant differ-
ence between the left and right SI joints for the posi-
tion of the SI joint relative to the ASIS. Using the ASIS 
as a landmark, the upper edge of the right SI joint was 
on average 3.1 mm (±0.96 S.E., P = 0.003) lower than 
the upper edge of the left SI. Similarly, the caudal edge 
of the right SI joint was on average 2.5 mm (± 1.02 S.E., 
P = 0.017) lower than the caudal edge of the left SI. 
When the PSIS was used as an anatomic landmark, a 
similar relationship was seen, but it was not as statisti-

Table 1. Summary of  all patients: men (n = 23), women (n = 27).

Variable Mean Standard Deviation 95% Confidence Interval

Length of Superior Limb (in mm) 39.7 4.8 38.4 – 39.5

Length of Inferior Limb (in mm) 54.3 5.1 52.9 – 55.8

Surface area of SI joint (in mm2) 1276.8 189.8 1222.8 – 1330.7

Horizontal distance from ASIS to SI joint (in mm) 75.4 8.4 73.0 – 77.8

Horizontal distance from PSIS to SI joint (in mm) 43.9 5.6 42.3 – 45.5

Vertical distance from PSIS to top of SI joint (in mm) 7.5 5.9 5.8 – 9.1

Vertical distance from PSIS to bottom of SI joint (in mm) 38.1 6.4 36.3 – 39.9

Vertical distance from ASIS to top of SI joint (in mm) 35.4 8.8 32.9 – 37.9

Vertical distance from ASIS to bottom of SI joint (in mm) 10.2 11.4 6.94 – 13.4
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cally robust as the ASIS data. Because the difference in 
the length and surface area of the right versus left SI 
joint was not statistically significant, this implied that 
the SI joint on the right is translated more inferiorly 
relative to the ASIS than the left SI joint. Table 5 sum-
marizes the difference between right versus left SI joint 
measurements.

Overall, the men had a larger SI joint than women 

in terms of length and surface area. The SI joint in men 
was translated more inferiorly relative to the ASIS than 
in the women. In men and women, the SI joint on the 
right was translated more inferiorly relative to the ASIS 
than the left SI joint.

discussion

Diagnosing SI joint-mediated pain is challenging. 

Table 2. Summary of  male patients.

Variable Mean Standard Deviation 95% Confidence Interval

Length of Superior Limb (in mm) 41.5 5.3 39.2 – 43.8

Length of Inferior Limb (in mm) 57.8 3.6 56.3 – 59.4

Surface area of SI joint (in mm2) 1419.1 136.5 1360.1 – 1478.2

Horizontal distance from ASIS to SI joint (in mm) 79.0 6.0 76.3 – 81.6

Horizontal distance from PSIS to SI joint (in mm) 46.0 4.8 43.9 – 48.1

Vertical distance from PSIS to top of SI joint (in mm) 6.8 6.7 3.92 – 9.71

Vertical distance from PSIS to bottom of SI joint (in mm) 42.4 5.1 40.2 – 44.6

Vertical distance from ASIS to top of SI joint (in mm) 31.3 9.2 27.3 – 35.3

Vertical distance from ASIS to bottom of SI joint (in mm) 17.7 10.8 13.0 – 22.3

Table 3. Summary of  female patients.

Variable Mean Standard Deviation 95% Confidence Interval

Length of Superior Limb (in mm) 38.2 4.0 36.7 – 39.8

Length of Inferior Limb (in mm) 51.4 4.2 49.7 – 53.0

Surface area of SI joint (in mm2) 1155.5 137.6 1101.1 – 1210.0

Horizontal distance from ASIS to SI joint (in mm) 72.5 9.1 68.8 – 76.1

Horizontal distance from PSIS to SI joint (in mm) 42.2 5.7 39.9 – 44.4

Vertical distance from PSIS to top of SI joint (in mm) 8.0 5.0 6.0 – 10.1

Vertical distance from PSIS to bottom of SI joint (in mm) 34.4 4.9 32.5 – 36.3

Vertical distance from ASIS to top of SI joint (in mm) 38.9 6.8 36.2 – 41.6

Vertical distance from ASIS to bottom of SI joint (in mm) 3.8 7.5 0.9 – 6.8

Table 4. Comparison of  men to women.

Variable Mean Difference (Men – Women) P-value

Length of Superior Limb (in mm) 3.2 0.017***

Length of Inferior Limb (in mm) 3.4 < 0.001***

Surface area of SI joint (in mm2) 263.6 < 0.001***

Horizontal distance from ASIS to SI joint (in mm) 6.5 0.005***

Horizontal distance from PSIS to SI joint (in mm) 3.8 0.014***

Vertical distance from PSIS to top of SI joint (in mm) -1.2 0.484

Vertical distance from PSIS to bottom of SI joint (in mm) 8.0 < 0.001***

Vertical distance from ASIS to top of SI joint (in mm) -7.6 0.002***

Vertical distance from ASIS to bottom of SI joint (in mm) 13.8 <0.001***
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Pain from the SI joint is usually referred to an area in-
ferior to the PSIS. Such patients rarely have pain above 
the L5 level (4,7). Because of its anatomic location, the 
SI joint is difficult to isolate on history and exam as a 
source of pain because there are many well-recognized 
pain-sensitive structures nearby, such as the lumbar 
discs, nerve roots, facet joints, hip joints, muscles, etc. 
which can refer pain to the SI region (5,9). Imaging mo-
dalities including CT and bone scan have been equally 
disappointing in discerning the SI joint as the source of 
low back pain. Elgafy et al (10), in a retrospective analy-
sis, reported a 57.5% sensitivity and 69% specificity of 
CT scan imaging in the diagnosis of the SI joint pain 
as the source of the patients’ pain. Maigne et al (11) 
and Slipman et al (12) found radionuclide bone scan-
ning to have a sensitivity of 46% and 13%, respectively, 
and a specificity of 89.5% and 100%, respectively. One 
intervention that has been demonstrated useful in 
diagnosing this condition is fluoroscopically guided, 
or CT-guided, injections of the SI joints (6). Currently 
these interventions are the most commonly used test 
to confirm the diagnosis, and there is a good level of 
evidence to support the use of injections for this diag-
nostic purpose (13).

However, among interventional pain management 
physicians, there is recognition that this intervention 
can be challenging to perform accurately (14,15). Par-
ticularly with older, osteoporotic bone, it can be diffi-
cult to confirm precise intra-articular placement of the 
needle and/or contrast. Positive and negative responses 
to an injection may occur for a variety of reasons, such 
as extravasation of medication out of a joint with ana-
tomic defects, inability of the medication to reach the 
painful areas of this complex joint, and incorrect needle 
placement resulting in vascular, ligamentous, or osse-
ous injection. Zou et al (15) recently conducted a small 

clinical study, involving x-ray guided SI joint injections 
with confirmatory post-injection CT scanning. They de-
scribed the procedural challenges of the injections, and 
reported successful confirmation of an intra-articular 
injection in 13 of 20 (65%) of their patients. All of 
these factors may explain why there is only “limited” 
evidence to support the use of SI injections therapeuti-
cally (13,16).

In addition to image-guidance, knowing the pre-
cise anatomy of the joint and its average distance from 
easily palpable landmarks, like the ASIS and PSIS, could 
make these injections easier to perform and improve 
radiation exposure. For example, the anatomic data 
presented in this paper suggests a specific fluoroscopic 
approach for injection of the SI joint. With a patient 
lying prone, the data supports using a tilt of the x-ray 
image intensifier 10 degrees caudal past the vertical AP 
view for optimal approach of the SI joint’s inferior limb. 
The needle entry point should be about 44.1 mm (1.75 
inches) caudal to the PSIS. The image intensifier should 
have a 12-degree left lateral oblique view for the right 
SI joint and a 12-degree right lateral oblique view for 
the left SI joint.

In our study, we have elucidated the anatomy of 
the SI joint and the differences in this anatomy be-
tween men and women, and the left and right side. 
When using the ASIS as a surface anatomy landmark, 
the entire SI joint was about 3 mm lower on the right 
than the left SI joint, which is consistent with Dreyfus 
et al’s observations (7). In addition, in general, when 
comparing men to women, the men’s SI joints were 
translated inferiorly compared to women. The superior 
edge of a male SI joint was roughly 7 – 8 mm lower 
than that of a female SI joint, when the ASIS is used 
as a surface anatomy landmark. The inferior edge of 
the male SI joint was roughly 13 – 14 mm lower than 

Table 5. Comparison of  right versus left.

Variable Mean Difference (Right – Left) P-value

Length of Superior Limb (in mm) 0.1 0.921

Length of Inferior Limb (in mm) -1.3 0.117

Surface area of SI joint (in mm2) 19.8 0.110

Horizontal distance from ASIS to SI joint (in mm) -0.9 0.297

Horizontal distance from PSIS to SI joint (in mm) 0.3 0.496

Vertical distance from PSIS to top of SI joint (in mm) -1.0 0.124

Vertical distance from PSIS to bottom of SI joint (in mm) 0.9 0.116

Vertical distance from ASIS to top of SI joint (in mm) -3.1 0.003***

Vertical distance from ASIS to bottom of SI joint (in mm) 2.5 0.017***



www.painphysicianjournal.com  591

Anatomic Evaluation of the Sacroiliac Joint

the inferior edge of a female SI joint. These results are 
not surprising as the bony anatomy of the male pelvis is 
known to be different than the female pelvis.

Zou et al (15) recently published a study of SI joint 
anatomy. They too observed male-female dimension 
differences in SI joint anatomy. Furthermore, in an 
x-ray guided, “practice-based” component of their 
study, involving 20 patients, they suggested a needle 
approach angle of 90 degrees due to the “almost paral-
lel” SI joint. Our 3-D data from 50 CT scans, suggests 
12 degrees oblique off midline and 10 degrees caudal 
off vertical is ideal. How our results compare with their 
CT scan results otherwise is difficult to evaluate. They 
did not specify the imaging plane used to make their 
measurements, so it is unclear actually where along 
the SI joint their data reference. They did not specify 
the experimental uncertainty and repeatability of their 
measurement protocol. Lastly, their study focused ex-
clusively on Chinese patients with ankylosing spondyli-
tis, and there is the possibility that SI joint deformities 
influenced the measurements.

The SI joint is as a potential source of lower back 
pain (6). However, for a joint which may be the source 
of low back pain in 15 – 25% of patients, there is lim-
ited literature on the anatomy of the SI joint (17). The 
importance of furthering our understanding of this 
joint is obvious when one recalls that low back pain is 
responsible for the loss of 17 million work days per year 
in the United States and accounts for about $60 billion 
of the annual U.S. health care budget (18). The purpose 
of this paper was to provide more precise information 
on the dimensions and orientation of the SI joint using a 
new technique to radiographically evaluate the SI joint. 
Such information may be useful in surgical planning, 
in finding landmarks to assist in the surgical approach, 
and in performing SI joint injections (19).

Using the data described, surgeons and percuta-
neous-treatment specialists can better triangulate the 
location of the SI joint to help in treatment of SI joint 
pathology. We see other applications for this informa-
tion and radiologic technique in the pelvic trauma, 
spine, and pain management arenas.

One potential limitation of this study was that 
the CT scans were performed with the patients lying 
supine, while most SI joint procedures are performed 
with a patient prone. It is doubtful that the bony ana-
tomical landmarks change appreciably in this largely 
immobile joint. Since the measurements were made 

off the pelvic-side as opposed to the iliac wing-side of 
the joint, the values should not change depending on 
whether the patient is supine or prone. Similarly, the 
relative distances from the ASIS and PSIS to the superior 
and inferior edge of the SI joint will not change based 
on the position of the patient. 

Another potential limitation of this study is that 
the patients used for the study had clinical indications 
of abdominal and pelvic pain (and not necessarily with 
specific SI joint pain). This raises the question of wheth-
er there could be fundamental differences between 
the geometric features of the SI joint in patients with 
back or SI joint pain versus patients who do not have 
SI joint symptoms. Such differences could lend insight 
into the etiology of the disease or how manipulation 
of the SI joint toward the more normal condition could 
alleviate pain. At the present time, there are no stud-
ies or data to support the idea that such an anatomic 
difference exists between the normal and lower back 
pain-associated SI joint. Furthermore, it is doubtful that 
macroscopic changes in SI joint anatomy, as detectable 
by CT scanning, would be present in painful versus non-
painful clinical conditions. In either case, this large scale 
study is the first to provide a detailed 3-D description 
of the SI joint in vivo among patients with pain. Future 
anatomical studies may serve to refine our views.

conclusion

In summary, there is limited published, original 
literature describing detailed measurements of the SI 
joint. This is one of the first papers to provide relevant 
information of the location of the SI joints relative to 
easily palpable anatomic landmarks: the ASIS and PSIS. 
This information should help physicians localize the SI 
joint for percutaneous procedures, and aid surgeons in 
their surgical planning and approach to the SI joint. The 
ability to reformat the data from a regular CT scan in 
order to analyze and reconfigure the SI joint in multiple 
planes may also prove useful in serially evaluating the 
joint post-operatively, such as after a fusion. The use 
of this radiographic technique may also prove useful 
in studying the osteology of other bones, and circum-
venting the need to obtain these measurements from 
cadaveric specimens.
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