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Abstract. – OBJECTIVE: The sacroiliac joint
(SIJ) is one of the major sources of low back
pain that can lead to severe morbidity. Possible
SIJ pain requires a thorough evaluation and
treatment option. The purpose of this study was
to analyze the possible relationships between
computed tomography (CT) grading of SIJ arthri-
tis and the effectiveness of intraarticular steroid
injection treatment under CT guidance.

PATIENTS AND METHODS: A total of 61 pa-
tients with SIJ pain who were treated with CT
guided intraarticular steroid injection were retro-
spectively reviewed. Visual analog scale (VAS)
scores for pain control were recorded for short-
term (day after injection, first week, third week)
and long-term (sixth months and final control)
follow-up times. SIJ arthritis was graded using
CT images according to the New York criteria.
Patients were assigned into low-grade (0, 1 and
2) and high-grade (3 and 4) groups. The relation-
ship between arthritis grades and VAS scores in
short and long-term follow-ups were statistically
analyzed.

RESULTS: Mean age and follow-up was 54.8
years (range: 41-68 years) and 27.8 months
(range: 24-36 months), respectively. In 40 pa-
tients there was low-grade arthritis, while 21 pa-
tients were characterized on having high-grade
sacroiliac arthritis detected during the radiologi-
cal evaluation. There was no statistically signifi-
cant difference between low and high-grade
arthritis in regard to short-term VAS scores. On
contrary, for long-term VAS scores, there was
significant difference between low- and high-
grade arthritis.

CONCLUSIONS: Steroid injection treatment
for SIJ pain is not effective on a long-term basis
for patients with high-grade arthritis, and al-
though they have had decreased VAS scores in
the short-term, after 2 years of follow-up, their
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Introduction

Low back pain is a common condition,
which has lifetime prevalence between 60-80%
and remains a huge socioeconomic burden
worldwide1,2. It has a multifactorial basis con-
ditioned upon a variety of factors3 including,
most commonly, lumbar intervertebral discs4,
symptomatic facet joints of the vertebrae5,6, and
finally, sacroiliac joints (SIJ)7. Although nu-
merous treatments have been advocated for the
treatment of SIJ pain, there still exist various
controversies on the effectiveness of the avail-
able treatment options8,9. Hence, understanding
the etiological factors and their pathologic
pathways is an important issue in order to clar-
ify the efficacy of the various treatment alter-
natives.
In the literature, the SIJ pain has been re-

cently indicated as a major source of low back
pain. It can originate from both the joint cap-
sule and the posterior ligamentous tissues with
various etiological factors including direct trau-
ma, repetitive and torsional forces, rheumato-
logic inflammation, or idiopathic onset and
arthritis8,10,11. Steroid injection into the SIJ un-
der the guidance of computed tomography (CT)
is one of the treatment alternatives for these pa-
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Criteria for the diagnosis of Sacroiliac joint (SIJ) pain

Laterally located pain over the SIJ line
Positive findings on at least one of the following three provocation tests for SIJ pain:
Gaenslen’s test (the hip joint is flexed maximally on one side and the opposite hip joint is extended, stressing both
sacroiliac joints simultaneously)
Patrick’s test (Flexion, Abduction External Rotation-FABERE test)
Newton’s test (Thigh hyperflexion test)

Negative response to Kemp’s test which is one of the pain provocation tests for sciatica (Patient’s trunk rotates obliquely
downward in the affected lumbosacral area. Positive if Lower back pain that radiates into lower extremities

No disorders in the hip joint
No signs of lumbar radiculopathy
No findings suspicious of infectious arthritis on the laboratory investigation or on plain radiographs

Table I. Patients who fulfilled the criteria described in the table were accepted into the study group with the diagnosis of
Sacroiliac joint pain.

Patients and Methods

Study Group
Between January 2009 and December 2013,

all patients with SIJ pain, who were treated with
CT guided intra-articular steroid and local anes-
thetic injection, were reviewed for this study. All
patients in the study group had active SIJ pain re-
quiring treatment and most importantly, all had
fulfilled the criteria previously described by Mu-
rakami et al9 indicating that their origin of pain
was the SIJ (Table I).
SIJ pain persisting for at least 2 months with

a failed conservative treatment (failure to re-
spond to nonsteroidal anti-inflammatory therapy
for a period of 4 weeks) was accepted as the
major indication for injection therapy. Patient
history, physical examination, laboratory find-
ings and radiological imaging tools including
CT and MRI scans, if needed were used for the
establishment of the diagnosis of SIJ pain11.
Previous pelvic-lumbosacral surgery or any
fracture history regarding posterior pelvic ring
and degenerative arthritis of the hip joints that
can radiate to the posterior pelvic ring mimick-
ing any SIJ pathology were accepted as the ex-
clusion criteria. Disc pathologies of the lumbar
region and spondyloarthopathies were also in-
cluded in the analysis if they had no signs of
radiculopathy or radiating pain.
During enrollment, 67 patients (30 males and

37 females) were found to be eligible. Written in-
formed consent was given to all patients prior to
injection. Six patients were lost during the fol-
low-up. Therefore, a total of 61 patients were
evaluated for the final analysis.

tients with SIJ pain; however, this requires fur-
ther investigation for the understanding of its
long-term efficacy7,9,12-14. Although there are
various studies analyzing the effectiveness of
intra-articular steroid injection methods for SIJ
pain relief in regards to different guiding meth-
ods and follow-up periods7,8,14-18, there is no
single study analyzing the effectiveness of SIJ
injections in regard to patients’ characteristics
including the grading of sacroiliac joint arthri-
tis. CT of the SI joints may be used for arthritis
grading detection of structural changes; CT is
superior to conventional radiography for detect-
ing bony changes related to SIJ. Magnetic reso-
nance imaging (MRI) can detect bone edema
and fatty conversion in the subchondral mar-
row. It can also demonstrate joint inflammation
in the synovial joint. However, MRI cannot vi-
sualize the bony structures and arthritis as ef-
fectively as CT, and the role of SIJ pain diagno-
sis using resonance imaging is still a matter of
discussion, especially for non-inflammatory SIJ
pathologies. Although there is no firm consen-
sus on the relative merits of CT versus MRI in
the grading of SIJ arthritis, CT is superior to
MRI in the evaluation of the bony structure of
the SIJ and associated sclerosis, osteophytes
and/or ankylosis.
It is unknown if the grade of SIJ arthritis affects

the outcomes of the intra-articular injection treat-
ment. The purpose of this study was to analyze the
possible relationships between SIJ arthritis grading
using CT imaging and the outcomes of the intra-ar-
ticular steroid injection treatment under CT guid-
ance for patients with SIJ pain; patients were fol-
lowed up for two years.
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Injection Technique
The same interventional radiologist (A.H.)

performed all injections with the technique previ-
ously described by Bollow et al16 The details of
the injection technique were previously described
in another study7. Briefly, patients were placed in
a prone position on the CT table (Somatom plus-
Siemens AG, Munich, Germany). After scouting
the pelvis, the SIJs were scanned with a section
thickness of 4 mm and a table advancement of 8
mm. The images were viewed in the bone win-
dow on a Somatom plus CT scanner (Siemens
AG, Munich, Germany). The most suitable ac-
cess to the synovial articular compartment bilat-
erally was determined accordingly and set as the
table position. After local anesthetic (10 ml of
2% lidocaine per joint, Adeka, Istanbul, Turkey)
administration, the needle tip (1.2 mm diameter
= 18 gauge, 50 to 100 mm length; Angiomed
Germany, Karlsruhe, Germany) was positioned
in the articular cavity, and prior to injection, 0.5
ml of hypertonic saline solution was injected into
the joint space for provocation of the pain18. Af-
ter positive provocation test, a mixture of long-
term corticosteroid (80 mg triamcinolone ace-
tonide, Sinokort-A, E, Istanbul, Turkey) and lo-
cal anesthetic (4 cc bupivacaine hydrochloride,
Chirocaine, Abbott, IL, USA) was injected.

Data Collection and
Radiographic Evaluation
All patients’ data including demographics and

smoking history were retrospectively reviewed by
one investigator (B.S), using a computerized pa-
tient database and medical records. Visual analog
scale (VAS) was used for the evaluation of pain be-
fore and after injection19. The VAS consisted of a
100-mm horizontal line, which has two end points
with the words “no pain” and “worst pain imagin-
able.” All the patients were asked to mark the line
at the point that best represented the intensity of his
or her pain. The VAS numeric value was deter-
mined in millimeters from “no pain” to the point
marked by the patient19. If the VAS score was be-
low 50, the injection was accepted as “successful”.
The scores including the day after injection, first
and third week controls were grouped as “short-
term”, while scores including sixth months and at
final control were grouped as “long-term”. As a re-
sult, two VAS score groups (short and long-terms)
were retrospectively reviewed for each patient. Ad-
ditionally, time to return to daily activities for pa-
tients was also recorded for the evaluation of the
functional outcomes.

All radiographic evaluations were performed
by one investigator (B.S.). All sacro-iliac CT im-
ages of the patients were retrospectively re-
viewed using the Picture Archiving and Commu-
nication System (PACS ver.1.0, Interpacs sys-
tems, Ankara, Turkey) of the radiology depart-
ment. All examinations were performed with 4-
mm-thick contiguous slices in a semi-coronal
plane parallel to the anterior border of the sacrum
with a high-resolution algorithm20. Age and gen-
der of the patients were blinded on the system in
order to prevent any bias. Each joint sacroiliac
arthritis was graded according to the modified
New York criteria and assigned one of five
grades: 0, normal; 1, some blurring of the joint
margins-suspicious; 2, abnormal with erosions or
sclerosis; 3, unequivocal abnormal, moderate, or
advanced arthritis showing one or more of: ero-
sion, sclerosis, widening, narrowing, and partial
ankylosis; 4, total ankylosis21. The grades 0, 1
and 2 were grouped as low-grade arthritis and
grades 3 and 4 were grouped as high-grade
arthritis.

Statistical Analysis
Shapiro-Wilk’s test was used to assess the nor-

mality of distributions of the variables, and Lev-
ene’s test was used to assess the homogeneity of
variances in the different groups. If parametric
test assumptions are available, two independent
group means were compared by Student’s t test.
Dependent group means were compared by
paired t test. If parametric test assumptions are
not available, Mann Whitney U test was used for
comparisons of independent groups’ medians.
Dependent groups’ medians were compared by
Wilcoxon test. The results of statistical analysis
were expressed as number of observations (n),
mean ± standard deviation, median, minimum-
maximum values and interquartile ranges (IQR).
Statistical analyses were performed by SPSS
software (Statistical Package for the Social Sci-
ences, version 17.0, SSPS Inc., Chicago, IL,
USA). A p value < 0.05 was considered statisti-
cally significant.

Results

The mean age and mean follow-up period was
54.8 years (range: 41-68 years) and 27.8 months
(range: 24-36 months), respectively. In 40 patients
there was low-grade and in 21 patients there were
high-grade sacroiliac arthritis detected during the
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radiological evaluation (Table II). The normality
of distributions and homogeneity of the variables
was found comparable statistically between low
and high-grade patients. There were only 7 bilater-
al injections (4 low grade and 3 high-grade),
which were analyzed separately. Ten out of 61 pa-
tients (16.3%) needed a second injection due to
VAS scores greater than 50 (median VAS: 70,
min-max: 55-95, IQR: 21.50) the day after injec-
tion. All these patients had high-grade arthritis (8
grade-3 and 2 grade-4). There were no intra- or
post-injection complications recorded. The mean
time for return to normal daily activities for low
and high grade patients was 5.6 (range 3-7 days)
and 5.9 days (range 3-8 days), respectively. There
was no statistically significant difference between
low and high grade patients in regard to time to re-
turn to daily activities (p = 0.421).
The median VAS scores for male and female

patients and for smokers and non-smokers in
short and long-term follow-up were summarized
in Table III. There were no statistically signifi-
cant differences between gender and smoking
habits in regard to short and long term VAS
scores (p = 0.782 and 0.655 for short and long-
term VAS scores for gender and p = 0.479 and
0.621 for short and long-term VAS scores for
smoking habits, respectively). Gender difference
and smoking habits do not have a significant ef-
fect on the outcomes of sacroiliac steroid injec-
tion in short and long-term follow-up.
The median VAS scores for low and high-

grade arthritis and short and long-term follow-up
were summarized in Table IV. There was no sta-
tistically significant difference between low and
high-grade arthritis in regard to short-term VAS
scores (p = 0.719). On the contrary, for long-term
VAS scores, there was significant difference be-
tween low and high-grade arthritis. So, although
there is no difference in effectiveness of steroid
injection on a short-term basis, regardless of the
grade, its long-term efficacy significantly reduces
if the patient has a high-grade arthritis. In addi-
tion, the comparison of median VAS scores be-
tween short-term and long-term follow-ups also

revealed that although there was no statistically
significant difference of VAS scores in regard to
low-grade patients (p = 0.208), in high-grade
arthritis, short and long-term follow-up VAS
scores were significantly different (p = 0.007)
(Table V).

Discussion

This is one of the first studies in the literature
analyzing the relationship between SIJ arthritis
grade (diagnosed by CT) and the effectiveness of
steroid injection as a treatment option. Although
the outcomes of this technique have been previ-
ously published in the literature with various
study populations7,16,17, the relationship between
the degree of SIJ arthritis and the effectiveness of
injection treatment has not been previously de-
scribed.

SIJ Pain and Treatment Alternatives
SIJ is a diarthrodial joint with a strongly sup-

ported network of muscles and ligaments and has
various connections and neural innervations, in-
cluding lumbosacral nerve roots, and surround-
ing soft tissues supporting the stability of the
pelvic ring11. For this reason it is unable to func-
tion in isolation; anatomically and biomechani-
cally it shares its muscles and innervations with
the hip and lumbosacral joints. As a result, it was
widely accepted that SIJ arthritis could be the
source of low back pain that might require metic-
ulous intervention and treatment22. For this rea-
son, in recent years, various studies have been
published in the literature analyzing the possible
etiologic factors and treatment alternatives in-
cluding non-interventional conservative manage-
ment addressing the underlying pathology, as
well as interventional management with radio-
logically guided para- or intra-articular steroid
injections for SIJ pain9,12,23. Nevertheless, the best
treatment method is still a matter of debate, and
data regarding long-term clinical benefits of SIJ
injections is scarce and inconclusive.

N/A: Not Applicable.

Arthritis grades Grade 0 Grade 1 Grade 2 Grade 3 Grade 4 Total

Low-grade 10 17 13 N/A N/A 40 (65.5%)
High-grade N/A N/A N/A 17 4 21 (34.5%)

Table II. The sacroiliac arthritis grades and total percentages according to computerized tomography evaluation.
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SIJ arthritis is one of the major causes of SIJ
pain and can be the result of various factors in-
cluding advanced age, overuse injuries, obesity
and inflammatory problems24,25. For this reason,
evaluation of the etiological factors and grading
of this SIJ arthritis is one of the main concerns in
the literature in regard to diagnosis standardiza-
tion, and understanding the pathology so an ef-
fective treatment of the SIJ pain can be achieved.
Among the treatment alternatives, intra-articular
SIJ injections with steroid and local anesthetics
often serve the dual function of being therapeutic
and aiding in diagnosis. To summarize these
studies, although most investigators have found
radiologically guided SIJ injections to provide
good to excellent pain relief lasting from six
months to one-year period7-9,12-14,16-18, none had
analyzed if SIJ arthritis had an effect on out-

comes in long-term after injection treatment. For
this reason, in our study, we have tried to figure
out, specifically, the effect of SIJ arthritis and
other patient co-factors including gender and
smoking habit on the efficiency of CT guided in-
tra-articular steroid injection treatment for the
SIJ pain.

Radiologic Evaluation and
Diagnosis of SIJ Pain
While conventional radiography is still the

first imaging method used to evaluate SIJs in pa-
tients with a clinical suspicion of SIJ pain, a
number of studies have demonstrated that use of
sectional imaging of SIJs is much superior to X-
rays, allowing for earlier and a more precise di-
agnosis10,26,27. CT imaging of SIJs has been re-
ported to be significantly superior to convention-

Min: Minimum; Max: Maximum; p < 0.05 is significance level; Mann-Whitney test.

VAS scores (min-max) Pre-injection Short-term Long-term follow-up

Gender
Male 92 (80-100) 18.6 (0-60) 22 (0-82)
Female 89.5 (80-100) 18 (0-86) 25.7 (0-65)
p values* 0.547 0.782 0.655
Smoking habitus
Yes 88.5 (80-100) 15 (0-70) 20 (0-70)
No 95 (80-100) 19.5 (0-80) 23.5 (0-65)
p values* 0.325 0.479 0.621

Table III. The median VAS scores with minimum-maximum values and interquartile ranges for male and female patients and
smoking habitus in pre-injection and short and long-term follow-ups.

Min: Minimum; Max: Maximum; p < 0.05 is significance level; Mann-Whitney test.

VAS scores, min-max Pre-injection Short-term Long-term follow-up

Arthritis grade
Low-grade 90 (80-100) 18.2 (0-86) 10 (0-65)
High-grade 89 (80-98) 18.5 (0-61) 45 (28-82)
p values* 0.430 0.719 < 0.05

Table IV. The median VAS scores with minimum–maximum values and interquartile ranges for low and high-grade arthritis in
pre-injection and short and long-term follow-ups.

p < 0.05 is significance level; Wilcoxon signed rank test.

Comparisions* Short vs. long term median VAS scores

Low-grade arthritis p = 0.208
High-grade arthritis p = 0.007

Table V. The comparisons of median VAS scores between short and long-term follow ups in regard to grade of SIJ arthritis.
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al radiography in staging of erosions and osseous
sclerosis and can be easily used for the diagnos-
tic purposes in patients with SIJ pain27. MRI, on
the other hand, is a useful tool, especially for an-
alyzing the soft tissue components of the SIJ and
detecting peripheral bony edema seen in the in-
flammatory processes like sacroiliitis. Neverthe-
less, although MRI is useful for the diagnosis of
inflammatory sacroiliitis, it has very limited use
for SIJ arthritis grading. In our study, we did not
use MRI routinely as a diagnostic tool for SIJ
pain; it was only used for patients with possible
inflammatory arthritis. In the literature, apart
from radiologic evaluation, the gold standard
method is still accepted as the intraarticular stim-
ulation of pain via injection for the diagnosis of
SIJ pain13,18,28. In this study, we have used CT-
guided provocative saline injection prior to
steroid injection and confirmed that all patients
had pain mimicking their clinical symptoms. In
addition, we have used CT imaging for the evalu-
ation SIJ arthritis and used NewYork Criteria for
grading as we believe that the bony structures
and the grade of SIJ arthritis can be more pre-
cisely visible with CT imaging21.
The New York criteria were originally revised

in 1967 and modified in 1984 by van Der Linden
et al21 for the grading of plain radiographs in pa-
tients with SIJ pain. Since then, conventional ra-
diography using these criteria has been one of the
major scoring system used in the diagnosis and
grading of SIJ arthritis. They have also been suc-
cessfully applied for CT imaging26. In a recent
study by Geijer et al29, NewYork grading criteria
were also validated with the CT imaging and
proposed as a scoring system for the grading of
SIJ arthritis. In our study, we also used these cri-
teria with CT imaging for the grading of the SIJ
arthritis and hypothesized whether the grade of
SIJ arthritis would have an effect on the out-
comes of steroid injection treatment.

Clinical Outcomes
SIJ steroid injection therapy is one of the treat-

ment alternatives for SIJ pain that needs careful
evaluation with respect to its effectiveness for
short and long-term pain relief. In the literature,
there have been various reports regarding the pa-
tients’ pain scores, complications and functional
results8,13,16,17,23. In a previous study by Sahin et
al7, CT guided SIJ steroid injection was reported
as a safe and effective method in the long term
with a 69.5% success rate after minimum 2-years

of follow-up. In other studies, similar results with
more than 50% success rates were reported in the
literature8,9,17. Nevertheless, the patients’ factors
including gender difference, smoking habits or
the grade of SIJ arthritis and its effect on the out-
comes were never measured in these studies. For
this reason, in the current study, we have evaluat-
ed these factors and analyzed if they have an ef-
fect on the outcomes of steroid injection treat-
ment.
Although, it has been widely accepted in the

literature that SIJ pain is more commonly seen in
smokers and female patients11, data is inconclu-
sive regarding the effect of gender differences
and smoking history on steroid injection treat-
ment. The studies in the literature have generally
demonstrated higher frequencies of SIJ pain and
higher VAS scores in smokers and female pa-
tients after the injection treatments30. On con-
trary, in a study by Irwin et al31, 158 patients un-
derwent SIJ injection and no significant differ-
ence was reported between smokers and male
and female patients in regards to effectiveness of
the injection treatment. Nevertheless, these stud-
ies in the literature did not have homogeneous
study populations and have different guiding
methods for the injection treatment. In our study,
gender differences and smoking had no statisti-
cally significant influence on the outcomes of the
steroid injection treatment.
We also determined that the grade of SIJ

arthritis had a statistically significant relationship
with the outcomes of the steroid injection. Al-
though short-term follow-up did not reveal any
differences of VAS scores between patients with
low- and high-grade SIJ arthritis, long-term fol-
low-up patients with high-grade arthritis had a
significantly higher VAS scores compared with
low-grade patients. It is well known that in-
creased age is a risk factor for the joint degenera-
tion especially for the weight-bearing joints30. We
had also comparable results, finding that in-
creased age is significantly associated with an in-
creased grade of SIJ arthritis, leading to the sig-
nificantly higher VAS scores on long-term fol-
low-up.
Our study has some limitations that must be

addressed. First of all, the current study is a ret-
rospective study with no control group. Second,
there were only 21 patients with high-grade
arthritis. So, a larger study population with more
high-grade patients can give more valuable out-
comes. Third, although it is well known in the lit-
erature that body mass indices had an effect on
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SIJ pain31, we did include it as a parameter into
our study as the retrospective data was lacking
this information. Finally, the follow-up period
could be lengthened in a prospective manner
with more patients and a control group.

Conclusions

Steroid injection treatment for SIJ pain is not
effective on a long-term basis for patients with
high-grade arthritis, and although they have had
decreased VAS scores in the short-term, after 2
years of follow-up, their VAS scores significantly
increased leading to symptomatic sacroiliac joint
pain. In future studies, prospective randomized
trials must be designed in order to have more
precise conclusions.
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