
Background: Sacroiliac intraarticular injection by the traditional technique can be challenging 
to perform when the joint is covered with osteophytes or is extremely narrow.

Objective: To examine whether there is enough space for the needle to be advanced from 
the L5-S1 interspinous space to the upper one-third sacroiliac joint (SIJ) by magnetic resonance 
image (MRI) analysis as an alternative to fluoroscopically guided SIJ injection with the lower 
one-third joint technique, and to determine the feasibility of this novel technique in clinical 
practice.

Study Design: MRI analysis and observational study.

Setting: An interventional pain management practice at a university hospital.

Methods: We analyzed 200 axial T2-weighted MRIs between the L5 and S1 vertebrae of 
100 consecutive patients. The following measurements were obtained on both sides: 1) the 
thickness of fat in the midline; 2) the distance between the midline (Point C) and the junction 
(Point A) of the skin and the imaginary line that connects the SIJ and the most medial cortex 
of the ilium; 3) the distance between the midline (Point C) and the junction (Point B) of the 
skin and the imaginary line that connects the SIJ and the L5 spinous process; 4) the distance 
between the SIJ and midline (Point C) on the skin, or between the SIJ and the midpoint 
(Point C’) of the line from Point A to Point B; and 5) the angle between the sagittal line and 
the imaginary line that connects the SIJ and the midline on the skin. The upper one-third 
joint technique was performed to establish the feasibility of the alternative technique in 20 
patients who had unsuccessful sacroiliac intraarticular injections using the lower one-third 
joint technique.

Results: The mean distances from the midline to Point A and to Point B were 21.9 ± 13.7 mm 
and 27.8 ± 13.6 mm, respectively. The mean distance between the SIJ and Point C (or Point C’) 
was 81.0 ± 13.3 mm. The angle between the sagittal line and the imaginary line that connects 
the SIJ and the midline on the skin was 42.8 ± 5.1°. The success rate of sacroiliac intraarticular 
injections with the upper one-third joint technique was 90% (18/20).

Limitations: This was an observational study and lacked a control group.

Conclusions: Sacroiliac intraarticular injections with the upper one-third joint technique are 
advisable when it is hard to perform them with the lower one-third joint technique.

Key words: Buttock pain, fluoroscopy, low back pain, sacroiliac joint, sacroiliac joint pain

Pain Physician 2015; 18:495-503

Observational Study

Radiologic Analysis and Clinical Study of 
the Upper One-third Joint Technique for 
Fluoroscopically Guided Sacroiliac Joint Injection

From: 1Department of 
Anesthesiology and Pain 

Medicine, Incheon St. Mary’s 
Hospital, College of Medicine, 

The Catholic University of Korea; 
2Department of Anesthesiology 

and Pain Medicine, Seoul 
St. Mary’s Hospital, College 

of Medicine, The Catholic 
University of Korea; 3M Pain 

Clinic, Seoul, Korea

Address Correspondence: 
Young Hoon Kim, MD

Department of Anesthesiology 
and Pain Medicine, Seoul 

St. Mary’s Hospital, College 
of Medicine, The Catholic 

University of Korea, 222 Banpo-
daero, Seocho-gu, Seoul 137-701, 

Republic of Korea
E-mail: anekyh@catholic.ac.kr 

Disclaimer: There was no 
external funding in the 

preparation of this manuscript.
Conflict of interest: Each author 

certifies that he or she, or a 
member of his or her immediate 

family, has no commercial 
association (i.e., consultancies, 

stock ownership, equity interest, 
patent/licensing arrangements, 

etc.) that might pose a conflict of 
interest in connection with the 

submitted manuscript.

Manuscript received:  
03+24-2015

Accepted for publication: 
04-14-2015

Free full manuscript:
www.painphysicianjournal.com

Junghyun Park, MD1, Hue Jung Park, MD2, Dong Eon Moon, MD3, Gye Jeol Sa, MD2, and 
Young Hoon Kim, MD2

www.painphysicianjournal.com

Pain Physician 2015; 18:495-503 • ISSN 1533-3159



Pain Physician: September/October 2015; 18:495-503

496  www.painphysicianjournal.com

patients (male:female = 1:1) who visited the outpatient 
pain clinic with symptoms of low back pain and/or sci-
atica and who underwent lumbosacral MRI prior to Au-
gust 1, 2013, were used. The exclusion criteria included 
age below 19 or above 90 years, and those with tumors 
in the lumbosacral region or with screw fixation in the 
sacrum.

Axial T2-weighted images between the L5 and S1 
vertebrae were used. The following measurements on 
both sides (Fig. 1) were obtained: 1) the thickness of fat 
in the midline (a); 2) the distance between the midline 
(Point C) and the junction (Point A) of the skin and the 
imaginary line that connects the SIJ and the most me-
dial cortex of the ilium (b); 3) the distance between the 
midline (Point C) and the junction (Point B) of the skin 
and the imaginary line that connects the SIJ and the L5 
spinous process (c); 4) the distance between the SIJ and 
midline (Point C) on the skin, or between the SIJ and 
the midpoint (Point C’) of the line from Point A to Point 
B (d); and 5) the angle between the sagittal line and 
the imaginary line that connects the SIJ and midline on 
the skin (e).

Provided that Point A (Fig. 1) is placed on the op-
posite side of the SIJ, the distance between the midline 
and the junction of the skin and the imaginary line that 
connects the SIJ and the most medial cortex of the ilium 
would be recorded as a negative value. Data such as 
age, gender, height, and weight were obtained from 
medical records.

Clinical Study
The upper one-third joint technique was per-

formed to establish the feasibility of the alternative 
technique in 20 patients who had unsuccessful sacro-
iliac intraarticular injections using the lower one-third 
joint technique due to an extremely narrow joint space 
or osteophytes covering the joints (25). Patients who 
had lumbosacral transitional vertebrae, screw fixation 
in the sacrum, local infection, or a coagulopathy were 
excluded.

Procedural Technique
The patients were prepared in a prone position 

with a pillow under the abdomen. The procedure area 
was prepared and draped in the usual sterile fashion. 
All of the procedures were performed by a physician 
with more than 10 years’ experience with SIJ injections. 
Before insertion of the needle, the subcutaneous tis-
sue was infiltrated with 1% lidocaine in the midline of 
the L5-S1 interspinous space. A 10 cm long, 22-gauge 

Sacroiliac joint (SIJ) dysfunction is a potential 
cause of low back pain and/or buttock pain 
with or without referred pain (1-7). Based on 

the results of local anesthetic block, the prevalence 
of SIJ pain ranges between 10% and 26.6% (3,8,9). 
Because of the inability to confirm the diagnosis of SIJ 
dysfunction with non-invasive tests, SIJ injection has 
been considered the evaluation of choice to confirm 
a diagnosis (1,10). Previous systematic reviews have 
described good evidence for the diagnosis of SIJ pain 
using controlled comparative local anesthetic blocks, 
fair evidence for provocative testing to diagnose SIJ 
pain, and limited evidence for the diagnostic accuracy 
of imaging (1,10).

Accurate placement of SIJ injections with a blind 
technique is only successful in 12 – 22% of cases (11,12). 
Although several studies have reported the feasibility 
of ultrasound-guided SIJ injections (13-17), a higher 
injection rate into the joint cavity was observed with 
fluoroscopically guided SIJ injection. Some studies 
reported that sacroiliac periarticular injections might 
be as effective as sacroiliac intraarticular injections for 
therapeutic purposes due to blockade of the ligaments 
and the neural supply (18-23). However, based on the 
scarcity of literature reports, sacroiliac periarticular 
injection was assessed as lacking in evidence (10,24). 
Thus, sacroiliac intraarticular injection with the lower 
one-third joint technique is the most commonly used 
method of treating and managing SIJ pain.

However, sacroiliac intraarticular injection by the 
traditional technique can be difficult to perform due to 
osteophytes covering the joint or an extremely narrow 
joint space (17,25,26). Thus, the present study was con-
ducted to determine whether there is enough space for 
the needle to be advanced from the L5-S1 interspinous 
space to the SIJ by magnetic resonance image (MRI) 
analysis as an alternative to fluoroscopically guided SIJ 
injection with the lower one-third joint technique, and 
to determine the feasibility of this novel block tech-
nique in clinical practice.

Methods

The study was approved by the Seoul St. Mary’s 
Hospital, Catholic University Institutional Review Board 
(IRB No. KC13QISI0633). Written informed consent was 
obtained from all of the patients who were supposed 
to undergo the SIJ block.

MRI Findings and Measurements
In total, 200 lumbosacral MRIs of 100 consecutive 
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curved-tip spinal needle (Neurotic Nerve Block Needle, 
Hakko, Japan) was advanced into the skin and directed 
towards the upper one-third joint at about a 45° angle. 
As the needle hit a firm tissue on the silhouette of the 
iliac crest in the anteroposterior fluoroscopic view, we 
could distinguish between the sacrum and the iliac crest 
by rotating the curved needle. The curved-tip needle 
was advanced beyond the line of the iliac crest until 
the needle reached the joint with a pop sensation. The 
intraarticular position was confirmed by injecting 0.2 – 
0.5 mL contrast material (Iobrix, 300 mgI/mL, Taejoon 
Pharm, Seoul, Korea) through the needle. The injected 
contrast material spread throughout the SIJ in a cepha-
locaudal fashion. After the contrast material outlined 
the SIJ without vascular runoff, a solution of steroid and 
local anesthetic (5 mg triamcinolone with 2 mL 0.4% 
lidocaine) was injected (Fig. 2). In the case of intravascu-
lar uptake, the same process was repeated after making 
a change in needle direction.

Clinical Data Collection
The following data were obtained: age, gender, 

height, weight, before and 30 minutes after the pro-
cedure numeric rating scales (NRS) for the assessment 

of pain intensity, with a range of 0 (no pain) to 100 
(worst pain imaginable), procedure time, grade of 
contrast spreading, occurrence of intravascular uptake 
or complications, and NRS for procedure-induced pain. 
Procedure time was defined as the interval between 
needle insertion and confirmation of contrast disper-
sion. Procedure failure was defined as a procedure 
where intraarticular injection was not confirmed or 
took longer than 300 seconds. Contrast spreading was 
graded as 1 = staying in the upper one-third of the 
joint, 2 = reaching the middle one-third of the joint, 
and 3 = reaching the lower one-third joint in fluoro-
scopic images.

Statistical Analyses
Student’s t-test was used to analyze the measured 

parameters between the left and right sides. Simple 
linear regression analysis was used to analyze the cor-
relations among age, body mass index (BMI), and mea-
surements from MRIs. Age, BMI, before and 30 minutes 
after the procedure NRS for assessment of pain inten-
sity, procedure time, and NRS for procedure-induced 
pain are presented as mean values with standard de-
viations (SDs). Before- and right after-procedural NRS 

Fig. 1. Measured parameters (A, the junction of  the skin and the imaginary line that connects the SIJ and the most medial 
cortex of  the ilium; B, the junction of  the skin and the imaginary line that connects the SIJ and the L5 spinous process; C, 
midline on the skin; C’, the midpoint of  the line from Point A to Point B; dashed area, SIJ; a, the thickness of  fat in the 
midline; b, the distance between Point A and Point C; c, the distance between Point B and Point C; d, the distance between 
Point C and the SIJ; e, the angle between the sagittal line and the imaginary line that connects the SIJ and Point C). Point A 
is placed on the same side of  the SIJ (left) and on the opposite side of  the SIJ (right), respectively.
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for pain were compared using a paired t-test. A P value 
< 0.05 was considered statistically significant. The SPSS 
software (ver. 18; SPSS, Inc., Chicago, IL) was used for 
statistical analyses.

Results

Radiologic Study
Characteristics of patients whose MRIs were used in 

the radiologic analysis are shown in Table 1. Based on 
the measured parameters, the mean and SD were cal-
culated. The results of the measurements are shown in 
Table 2; there were no significant differences between 
the left and right sides. Thus, all of the measurements 

Fig. 2. The upper one-third joint technique for fluoroscopically guided sacroiliac joint injection. A) Note the placement of  the 
needle in the midline of  the L5-S1 interspinous space. B) The needle directed toward the SIJ. C) Injection of  the contrast 
material spread throughout the SIJ in an superior to inferior fashion. D) In lateral fluoroscopic view, the contrast material 
reached lower one-third joint.

 Characteristics 

 N 100

 Gender (male/female) 50/50

 Age (years) 58.4 (15.4)

 Weight (kg) 61.8 (11.5)

 Height (cm) 161.1 (9.7)

 BMI (kg/m2) 23.7 (3.2)

 Diagnosis

 Herniated disc 39

 Spinal stenosis 57

 Post-spinal surgery syndrome 4

Table 1. Demographic data of  patients whose MRIs were used 
in radiologic analysis.

Values are presented as mean (SD) or count as appropriate. BMI = 
body mass index. 
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Measurements 
Left side

(N = 100) 
Right side
(N = 100) 

P 
Combined
(N = 200) 

a (mm) 15.8 (8.6) 15.8 (8.6) 1.000 15.8 (8.6)

b (mm) 22.7 (14.3) 20.8 (13.9) 0.432 21.9 (13.7)

c (mm) 28.2 (14.3) 27.4 (12.9) 0.666 27.8 (13.6)

d (mm) 80.8 (12.9) 81.2 (13.7) 0.817 81.0 (13.3)

e (º) 42.9 (5.4) 42.7 (4.9) 0.745 42.8 (5.1)

Values are presented as mean (SD). a = the thickness of fat in the midline, b = the distance between the midline and the junction (Point A) of the 
skin and the imaginary line that connects the sacroiliac joint and the most medial cortex of the ilium, c = the distance between the midline and 
the junction (Point B) of the skin and the imaginary line that connects the sacroiliac joint and the L5 spinous process, d = the distance between 
the sacroiliac joint and midline on the skin, or between the sacroiliac joint and the midpoint of the line from Point A to Point B, e = the angle 
between the sagittal line and the imaginary line that connects the sacroiliac joint and midline on the skin, P values > 0.05 between the left and 
right sides.

Table 2. Results of  the measurements from MRIs.

were used in the analyses without distinguishing be-
tween the left and right sides. The mean thickness of 
fat in the midline was 15.8 ± 8.6 mm. The mean dis-
tances from the midline to Point A and Point B were 
21.9 ± 13.7 mm and 27.8 ± 13.6 mm, respectively. The 
mean distance between the SIJ and Point C (or Point 
C’) was 81.0 ± 13.3 mm. The angle between the sagittal 
line and the imaginary line that connects the SIJ and 
the midline on the skin was 42.8 ± 5.1°.

The relationship between the thickness of fat and 
the distance between Point A and Point C was signifi-
cant (P < 0.001; Fig. 3). The correlation coefficient, R, was 
0.553. The R2 value indicated that 30.6% of variance in 
the distance between Points A and C could be explained 
by the thickness of fat (R2 = 0.306; F = 87.433; P < 0.001). 
The regression results in Table 3 also showed that there 
was a negative relationship between the thickness of fat 
and the distance between Points A and C.

Of the 200 cases, 11 (5.5%) had negative values for 
the distance between Points A and C (Fig. 3, Table 4). 
In all of the 11 cases, the fat measured more than 30 
mm in thickness. Their distances from Point C to Point 
A ranged from -4.1 to -27.5 mm. In the 14 (7%) cases 
whose fat measured more than 30 mm in thickness, 
the mean distance between the sacroiliac joint and the 
midline on the skin or between the sacroiliac joint and 
the midpoint of the line from Point A to Point B was 
114.2 ± 13.7 mm.

Clinical Study
In a total of 20 patients, 20 fluoroscopically guided 

SIJ injections with the upper one-third joint technique 

as an alternative method were performed to determine 
the feasibility of this novel block technique. Baseline 
characteristics and pre- and post-procedural data 
are shown in Table  5. The success rate of the proce-
dure was 90% (18/20). The mean pre-procedural and 
post-procedural NRS for pain were 7.1 ± 1.1 and 1.1 ± 
1.2, respectively. The mean procedural time was 69.1 ± 
50.4 seconds. In 2 cases, contrast material stayed in the 
upper one-third of the joint. In the rest of the cases, 
except the failed cases, contrast material reached the 
lower one-third of the joint.

discussion

The present study showed that there is enough 
space for the needle to be advanced from the L5-S1 in-
terspinous space to the SIJ, and that the upper one-third 
joint technique may be an alternative option for SIJ 
injection. It can be challenging to successfully perform 
sacroiliac intraarticular injection with the conventional 
technique in cases where osteophytes cover the joint, 
the joint space is sinuous and narrow, or there is com-
plex natural variation in individual anatomy (17,25,26). 
A few studies have reported unsuccessful sacroiliac 
intraarticular injection under fluoroscopic guidance; the 
failure rate was reported to be 3.3% (5/150) by Liliang 
et al (25) and 1.8% (1/50) by Jee et al (17). Several stud-
ies have suggested that periarticular injections might 
be as effective as intraarticular injections for therapeu-
tic purposes (18-23). This means that sacroiliac regional 
pain might not only come from intraarticular structures, 
but rather, may come from periarticular structures, such 
as the posterior ligamentous tissue. However, sacroiliac 
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intraarticular injections are recommended when indica-
tions are satisfied with a suspicion of SIJ pain, because 
the evidence for diagnostic sacroiliac intraarticular 
injection is good (10). Sacroiliac intraarticular injection 
is necessary when there is a ventral outflow of painful 
material from the SIJ, which irrigates the neighboring 
lumbosacral plexus (27).

In the current radiologic study, Point C was located 
between Points A and B in 189 (94.5%) of 200 cases. This 
means that Point C can lead to the SIJ without obstruc-
tion in the majority of cases. The needle can be inserted 
obliquely, forming an approximate 45° angle with the 
skin surface. A 10 cm long spinal needle would be ap-
propriate for the injection, because the mean distance 
between the SIJ and Point C (or Point C’) was 81.0 ± 13.3 
mm. Of the 200 cases, 14 (7%) cases had a thicker layer 
of fat, more than 30 mm thick. In 11 (5.5%) cases, Point 

Fig. 3. The relationship between the thickness of  fat and the distance between the midline and the junction of  the skin and 
the imaginary line that connects the sacroiliac joint and the most medial cortex of  the skin is significant (P < 0.001). The 
correlation coefficient, R is 0.553. Therefore, the thickness of  fat is negatively correlated with the distance between the midline 
and the junction of  the skin and the imaginary line that connects the sacroiliac joint and the most medial cortex of  the ilium.

Independent Variable Value 

The thickness of fat -0.553* 

F value 87.433 

R2 0.306 

Adjusted R2 0.303 

Table 3. Simple regression analysis: The relationship between the 
thickness of  fat and the distance between Point A and Point C.

Point A = the junction of the skin and the imaginary line that connects 
the sacroiliac joint and the most medial cortex of the ilium, Point C = 
midline on the skin, R = correlation coefficient, *P value < 0.001.
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A was located on the opposite side of the intended SIJ 
(Fig. 3, Table 4). This signifies that the needle insertion 
should not be started at the median line, but at the 
point approximately 20 – 30 mm off the median line in 
most patients with fat thickness of more than 30 mm. In 
these cases, however, a needle longer than 10 cm must 
be used. Given that the patients had lumbosacral MRIs, 
these would be helpful in finding a more elaborate 
needle pathway.

In the present clinical study, 18 of 20 (90%) patients 
showed successful sacroiliac intraarticular injection with 
the upper one-third joint technique. This indicates that 
this technique is feasible as an alternative injection, 
although the sample size was small. In 2 failed cases, 
we could neither estimate the thickness of the fat nor 
the proper location of the needle insertion because 
they had no lumbosacral MRI. The success rate of 90% is 
higher than the 80% reported in the study by Klauser et 
al (14) with ultrasound-guided SIJ injection at the level 
of the posterior sacral foramen 1 and 2. This difference 
in success rates might result from bony interference. 
At the level of the S1 and S2 foramen, the iliac crest 
protruded medially, forming the posterior superior iliac 
spine, which might restrict needle access to the joint 
(28,29). The level of the L5-S1 interspinous space used 
in our study directs the needle in a relatively caudal 
direction, and provides more space for the needle to 
be advanced compared to the level of the S1 and S2 
foramen.

Due to unfamiliarity with the technique, the up-
per one-third joint technique was expected to cause 
more procedure-induced pain, longer procedure times, 
increased occurrence of intravascular uptakes, and a 

lower grade of contrast spreading than the conven-
tional technique. However, the procedural data for this 
alternative technique in Table 5 did not seem to differ 
from those of the conventional technique.

The present study had several limitations. First, this 
was an observational study lacking a control group. 
However, this study may provide a framework to move 
forward with a comparative study between the upper 
one-third joint technique and the lower one-third joint 

The thickness of  fat (mm) Point C to Point A (mm) Point C to Point B (mm)

 Case 1 33.4 -4.1 63.3 

 Case 2 34.4 -4.7 47.5 

 Case 3 36.3 -4.7 45.0 

 Case 4 48.4 -5.0 78.6 

 Case 5 32.6 -6.9 22.5 

 Case 6 33.4 -9.1 51.9 

 Case 7 48.4 -10.7 75.4 

 Case 8 34.4 -14.1 51.9 

 Case 9 36.3 -14.4 53.2 

 Case 10 34.4 -23.4 64.4 

 Case 11 34.4 -27.5 71.9 

Table 4. Patients whose midline entry might be impossible.

Point A = the junction of the skin and the imaginary line that connects the sacroiliac joint and the most medial cortex of the ilium, Point B = the 
junction of the skin and the imaginary line that connects the sacroiliac joint and the L5 spinous process, Point C = midline on the skin

Characteristics

N 20

Gender (male/female) 4/16

Age (year) 53.8 (12.0)

Weight (kg) 61.9 (11.5)

Height (cm) 159.7 (9.7)

BMI (kg/m2) 24.1 (2.7)

Before the procedure NRS for pain 7.1 (1.1)

30 min after the procedure NRS for pain 1.1* (1.2) 

Procedure time (s) 69.1 (50.4) 

Success rate of procedure (%) 90 

Grade of contrast spreading 2.8 (0.7)

Occurrence of intravascular uptake 1

Occurrence of complications 0

NRS for procedure-induced pain 1.8 (1.6)

Table 5. Baseline characteristics and pre- and post-procedural 
data.

Values are presented as mean (SD) or count as appropriate.
* Indicates significant difference from Before the procedure NRS for 
pain (P < 0.001). BMI = body mass index, NRS = numeric rating scale.
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