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Abstract : Purpose : This study aimed to reveal the clinical features requiring sacroiliac joint (SIJ) arthrodesis, 
which was performed for patients who complain of severe SIJ pain. Methods : The differences in clinical features 
between a surgical treatment group (n = 20) and a conservative treatment group (n = 66) were investigated. All 
patients were definitively diagnosed with SIJ pain by the use of SIJ injections. Results : Six significant features 
were identified in the surgical treatment group, namely, sitting tolerance (< 15 minutes), walking with a cane, 
pain in the supine position, pain while lying on the painful side, numbness in the lower limbs, and any accident 
that induced SIJ pain (P < 0.01). Univariate logistic regression analysis revealed that sitting tolerance < 15 min-
utes (odds ratio : 31.73), pain in the supine position (13.07), and pain while lying on the painful side (18.30) showed 
a high odds ratio. Conclusions : Sitting tolerance (< 15 minutes), walking with a cane, pain in the supine position, 
pain while lying on the painful side, numbness in the lower limbs, and a history of any accident that induced SIJ 
pain may be considered as indicators for surgery after > 6 months of continued substantial conservative treat-
ment. J. Med. Invest. 70 : 123-128, February, 2023
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INTRODUCTION
 

The sacroiliac joint (SIJ) works as a shock absorber between 
the spine and the lower limbs (1), and it is increasingly recog-
nized as a significant cause of lower back pain and leg symptoms. 
SIJ pain mainly originates from functional disorders of this 
joint, with no specific image findings. Therefore, a definite diag-
nosis can only be made through the use of SIJ injections (2). Most 
patients with SIJ pain recover with conservative treatment, such 
as SIJ injections, radiofrequency neurotomy, pelvic belt, and 
various types of physical therapy, including mobilization and 
manipulation (3). However, if SIJ pain does not improve after 
these treatments, SIJ arthrodesis is the last resort. 

Recently, SIJ surgery has been widely performed for patients 
with painful SIJ, owing to the development of new products (4, 
5). SIJ arthrodesis is often performed for patients who complain 
of severe SIJ pain, despite substantial conservative treatments 
being continuously administered for > 6 months (6, 7). With re-
spect to the inclusion criteria for SIJ surgery, several literatures 
have adopted high Oswestry Disability Index (ODI) score (8, 9), 
in addition to severe SIJ pain ; however, this evaluation tool is 
not specific for SIJ-related issues. It is occasionally difficult to 
objectively select patients for SIJ arthrodesis, since there are no 
specific imaging findings that may aid in selecting the surgical 
treatment option. Therefore, the decision for SIJ surgery is often 
made by the surgeon individually, on the basis of a conclusive 
combination of the patient’s medical history, clinical test results, 
outcomes of SIJ injections, and X-ray and computed tomography 
(CT) findings (4) ; this indicates that important diagnostic criteria 

for requirement of surgical treatment are lacking.
Symptoms, background characteristics, and imaging findings 

for requirement of SIJ arthrodesis have not been investigated 
well. This study aimed to identify detailed clinical feature differ-
ences between the surgical and conservative treatment groups 
to assist both surgeons and pain physicians in recommending 
surgery.

PATIENTS AND METHODS
Study design

This case-control study compared two groups ; the surgical 
treatment group and the conservative treatment group, for iden-
tifying clinical features associated with the surgical cases.

This study was approved by the Institutional Review Board 
of JCHO Sendai Hospital. Patients provided written informed 
consent for the use of their data. 

Patients
In this retrospective study, we attempted to review the medical 

records from a single hospital. A total of 30 consecutive patients 
required SIJ arthrodesis (Figure 1) for severe SIJ pain between 
March 2010 and March 2018. Indications for SIJ arthrodesis 
are inadequate response to conservative treatments such as 
SIJ injections, specific manual therapy for SIJ pain, pelvic belt, 
and stabilization exercises continuing for longer than 6 months. 
When patients had difficulty working and / or were markedly 
restricted in their activities of daily living due to recurrence of 
severe SIJ pain, even after repeated injections and substantial 
number of physical therapy treatment sessions as inpatients 
(Figure 2), SIJ arthrodesis was considered as a last resort. 

Among them, 20 patients (9 men and 11 women, with a mean 
age of 44.2 [range 26–79] years) constituted the surgical treat-
ment group owing to their good surgical outcomes with respect 
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to maintaining pain relief at > 50% for > 1 year postoperative-
ly ; 4 patients dropped out of follow-up in April 2019 ; and the 
remaining 6 patients were excluded because they reported < 50% 
pain relief or did not maintain pain relief at > 50% for > 1 year 
(Table 1). 

Sixty-six consecutive patients (27 men and 39 women, with 
a mean age of 48.7 [range 11–82] years) who were treated con-
servatively as inpatients, between October 2015 and April 2017, 

constituted the conservative treatment group. These patients 
significantly recovered from their symptoms with conservative 
treatments within 6 months. Most of them reported that pain 
in the posterior superior iliac spine (PSIS) and / or leg symptoms 
were relieved, and they could continue sitting on the chair for a 
long time. (Figure 3). None of the patients were lost to follow-up 
while undergoing conservative therapies. As of April 2019, none 
had undergone surgery.

Figure 2.　Flowchart for indications for surgical treatment for patients with sacroiliac joint pain.

Figure 1.　The types of sacroiliac joint arthrodesis we have performed. 
a. Using a plate and screws via the direct anterior approach
b. Using an S1 pedicle screw, S2 alar-iliac screws, and cylinder cages via the posterior approach
c. Using triangular titanium implants via the lateral approach 
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All patients in both groups identified the PSIS as the main 
pain area by using their index finger (one-finger test) (10) and 
were considered to be experiencing SIJ pain. Definitive diag-
nosis of SIJ pain was confirmed by > 70% pain relief in the SIJ 
region after SIJ injections under fluoroscopic guidance (11-13). 
The effectiveness of the injections was evaluated using the pain 
relief scale (14). We asked the patients to report the post-injec-
tion pain intensity, on the assumption that the pain score before 
injection was 10. The remaining pain was recorded 15 minutes 
post-injection. We assumed that pain improvement was > 70% 
if the patients reported a post-injection pain intensity score of 
< 3. We considered that a patient had an isolated SIJ pain when 
any other injections, except for those specific to SIJ, were not 
effective. All patients had a history of other injections including 
selective nerve root infiltration and / or lumbar disc nerve block 
that were negative. Patients with a history of infection, tumors 
in the lumbar and pelvic areas, recent lumbar spine and pelvic 
fractures, and obvious ankylosing spondylitis were excluded.

Data collection 
The following items were investigated in both the surgical 

treatment and conservative treatment groups. These items were 
considered as SIJ-related symptoms and background according 
to previous studies (3, 6, 15, 16).
1. Age and sex 
2. Pain intensity (visual analogue scale : VAS) before treatment
3. Sitting tolerance : time while patients can tolerate pain when 

sitting on a chair with no back rest (less than 15 minutes, or 
longer than 15 minutes). We asked patients how long they 
could continue sitting on the chair and patients answered 
orally.

4. Walking with a cane
5. Pain in the supine position
6. Pain while lying on the painful side
7. Rest pain and / or night pain
8. Pain / numbness in the lower limbs 
9. Any accident which induced SIJ pain, such as a traffic acci-

dent, twisting, lifting a heavy weight, falling onto the but-
tocks, and so on 

10. Time between onset of symptoms and diagnosis of SIJ pain 
11. Past and combined illness (lumbar, cervical, hip, and mental 

disease) 
12. CT findings of the SIJ ; osteophytes and vacuum phenome-

na / erosion with subchondral sclerosis (17, 18). 

In the surgical group, the data just before the surgery were 
collected. In the conservative treatment group, the data checked 
at the first medical examination in our hospital were collected. 

Statistical analysis
Items associated with surgery were identified by comparing 

the two groups using a univariate analysis. Age, pain intensity 
(VAS), and time between onset and diagnosis of SIJ pain were 
analyzed using the Kruskal-Wallis test ; the other factors were 
analyzed using Fisher’s exact test. A result with a P value < 0.05 
was considered statistically significant. In addition, odds ratio 
and 95% confidence intervals for each item were calculated using 
a univariate logistic regression analysis. If any surgery-related 
items were identified, we determined the number of these items 
present in the surgical cases.

RESULTS

The univariate analysis results are shown in Table 2. There 
were no significant differences between the two groups regard-
ing age and sex. The median values for pain intensity (VAS) 
were 90 mm in the surgical treatment group and 70 mm in the 
conservative treatment group. VAS was significantly higher in 
the surgical treatment group (P < 0.01). The following six items 
were observed to be significantly higher in the surgical treat-
ment group : sitting tolerance (< 15 minutes), walking with a 
cane, pain in the supine position, pain while lying on the painful 
side, numbness in the lower limbs, and an any accident which 
induced SIJ pain (P < 0.01). The differences were not signifi-
cant in the past medical history and CT findings. Three items 
showed a high odds ratio : sitting tolerance less than 15 minutes 
(odds ratio : 31.73), pain in the supine position (13.07), and pain 
while lying on the painful side (18.30). Fifteen of twenty patients 
(75.0%) in the surgical treatment group had four or more of the 

Figure 3.　Flowchart for selecting the surgical treatment and conservative treatment groups, for comparison of the clinical features.

Table 1.　Six patients were excluded due to less than 50% pain relief 
for more than 1 year after surgical treatment. 

VAS at the PSIS 

No. Age Sex Pre- op Post-op

1. 37 Man 70 mm 55 mm

2. 36 Woman 100 mm 80 mm

3. 43 Man 90 mm 72 mm

4. 73 Woman 80 mm 85 mm

5. 35 Man 98 mm 92 mm

6. 40 Woman 90 mm 80 mm

VAS : Visual analog scale, PSIS : the posterior superior iliac spine
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six items, while 63 of 66 patients (95.5%) in the conservative 
treatment group had three or fewer items. The area under the 
receiver-operating characteristic (ROC) curve was 0.902 (95% 
confidence interval [CI] : 0.810–0.993). 

 

DISCUSSION

The definitive criteria for SIJ arthrodesis remain poorly un-
derstood. Several previous papers have reported that one of the 
criteria for surgery was the ineffectiveness of conservative treat-
ments continuing for longer than 6 months (4, 8, 9). However, the 
clinical features that the patients suffered from and required 
surgical treatment for are unknown. We compared clinical fea-
tures between 20 surgical treated patients and 66 conservative 
treated patients. Unfortunately, 4 of the 30 patients who under-
went surgery could not be followed, and 6 were excluded because 
they did not have a good postoperative course. It was unknown 
why the good results could not be achieved surgically for these 
6 patients although they all were diagnosed as having SIJ pain 
using SIJ injections. These 6 might not have been appropriate 
candidates for surgery and they were excluded from this study to 
determine clinical features of surgical cases.

This study showed that VAS was significantly higher in the 
surgical treatment group, and high pain intensity was one of the 

significant factors to require surgical treatments. In addition to 
this, six items ; including sitting tolerance (< 15 minutes), walk-
ing with a cane, pain in the supine position, pain while lying on 
the painful side, numbness in the lower limbs, and a history of 
any accident which induced SIJ pain ; were significant clinical 
features requiring SIJ arthrodesis. Furthermore, cases with 
four or more of these items were more common in the surgical 
treatment group.

A sitting tolerance of less than 15 minutes showed the high 
odds ratio for SIJ arthrodesis. Patients with short sitting tol-
erance due to severe SIJ pain often cannot continue to work or 
study at a desk for too long and have very limited social life due 
to this, thereby requiring SIJ arthrodesis. It is, therefore, useful 
to focus on the duration of sitting tolerance when we evaluate 
the severity of SIJ problems. Furthermore, patients with lumbar 
disc herniation often complain of pain attributable to the sitting 
position. However, the areas with provoked pain while sitting 
that are associated with SIJ problems are the PSIS and ischial 
tuberosity ; these are different from areas with lumbar disc her-
niation—namely, the center of the gluteal region and the region 
with femoral neuralgia and sciatica (19). Therefore, focusing on 
areas with provoked pain can help in distinguishing between 
SIJ problems and lumbar disc herniation as the cause of short 
sitting tolerance. 

Walking with a cane, pain in the supine position, and pain 

Table 2.　Results of univariate logistic regression analysis

Surgical treatment 
group

(N = 20)

Conservative 
treatment group

(N = 66)
p value Odds ratio (95% CI) p value

Age (years), median [25 ; 75th percentile] 43 [37 ; 50] 47 [36 ; 64] 0.34 (KW) 0.98 (0.95–1.01) 0.3

Sex : Woman (%) 11 (55.0%) 39 (59.1%) 0.8 0.85 (0.31–2.32) 0.75

Pain intensity of the SIJ : VAS (mm), median [25 ; 75th 
percentile] 90 [80 ; 95] 70 [60 ; 80] 0.002 (KW)* 1.06 (1.02–1.10) 0.005*

Sitting tolerance (time) <15 min. 17 (85.0%) 10 (15.2%) < 0.001* 31.73 (7.83–128.65) < 0.001*

Walking with a cane 11 (55.0%) 8 (12.3%) < 0.001* 8.71 (2.76–27.52) < 0.001*

Pain in the supine position 14 (70.0%) 10 (15.2%) < 0.001* 13.07 (4.06–42.07) < 0.001*

Pain while lying on the painful side 12 (60.0%) 5 (7.6%) < 0.001* 18.30 (5.10–65.64) < 0.001*

Rest pain 10 (50.0%) 24 (36.4%) 0.31 1.75 (0.64–4.80) 0.28

Night pain 10 (50.0%) 18 (27.3%) 0.1 2.67 (0.95–7.47) 0.062

Pain in the lower limbs 10 (50.0%) 25 (37.9%) 0.44 1.64 (0.60–4.49) 0.34

Numbness in the lower limbs 13 (65.0%) 19 (28.8%) 0.007* 4.59 (1.59–13.29) 0.005*

Any accident which induced SIJ pain 14 (70.0%) 21 (31.8%) 0.004* 5.00 (1.69–14.84) 0.004*

Time between onset and diagnosis of SIJ pain (month), 
median [25 ; 75th percentile] 6 [1 ; 15] 11 [3 ; 24] 0.25 (KW) 0.99 (0.97–1.01) 0.34

Combined or past medical problems

Lumbar disorder 4 (20.0%) 22 (33.3%) 0.41 0.50 (0.15–1.68) 0.26

Cervical spine disorder 1 (5.0%) 3 (4.6%) > 0.99 1.11 (0.11–11.25) 0.93

Hip disorder 1 (5.0%) 1 (1.5%) 0.41 3.42 (0.20–57.31) 0.39

Mental disease 3 (15.0%) 6 (9.1%) 0.43 1.76 (0.40–7.81) 0.45

CT findings of the SIJ

Normal 12 (60.0%) 50 (75.8%) Reference

Osteophytes and vacuum phenomena 7 (35.0%) 12 (18.2%) 2.43 (0.79–7.49) 0.12

Erosion with subchondral sclerosis 1 (5.0%) 4 (6.1%) 0.25 1.04 (0.11–10.18) 0.97

SIJ : sacroiliac joint, VAS : visual analog scale, KW : Kruskal-Wallis test
*p < 0.05
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while lying on the painful side were also significantly related 
with SIJ arthrodesis. There were many patients who needed a 
cane while walking in the surgical treatment group. Walking 
disability due to SIJ dysfunction limits social activities ; there-
fore, using a cane while walking could indicate a need for sur-
gery. Pain in the supine position, as well as pain while lying 
on the painful side, also indicated high odds ratios. In patients 
with severe SIJ problems, SIJ responded with hypersensitivity 
against the provocation tests (20), including SIJ shear test (3) 
and compression test. In the supine position, SIJ pain could be 
provoked by compression force between the patient’s own weight 
and the bed mattress. Similarly, when patients lay on the affect-
ed side, the SIJ would be pushed against the bed mattress by 
their own weight, which would be like an applied compression 
test. Therefore, these positions could increase SIJ pain in pa-
tients with severe SIJ conditions. Exacerbations while lying on 
the painful side and / or on the supine position cause sleep distur-
bances, which may greatly affect everyday life. 

Numbness in the lower limbs was more frequently observed in 
the surgical treatment group. According to a previous study (16), 
patients with SIJ disorders often complained of numbness / tin-
gling mainly in the lateral to posterior thigh and back of the 
calf, which did not usually correspond to the dermatome. This 
numbness / tingling was one of the referred symptoms of SIJ dys-
function, since it could be reproduced by needle insertion in the 
posterior sacroiliac ligaments and reduced by periarticular SIJ 
injections. In severe cases, SIJ-related numbness / tingling could 
be intensified (19). 

Any accidents that induced SIJ pain were more notably ob-
served in the surgical treatment group. Traffic accidents, falling 
from a high place, or lifting a heavy weight can cause irreversible 
articular subluxation and / or rapture of SIJ-related ligaments. 
However, lack of specific imaging failed to identify these patho-
logical changes. Conversely, differences were not significant in 
SIJ CT findings, time between onset and diagnosis of SIJ pain, 
and combined illness, including mental disease.

One of the limitations of this study was small number of the 
surgical treatment group, because patients with SIJ pain who 
underwent surgical treatment were very rare, and the results of 
this study came from a single hospital. Further studies in large 
number of patients at multiple institutes are required. Another 
limitation was the difference in the enrollment period between 
the surgical treatment and conservative treatment groups. We 
enrolled all patients who underwent surgery between March 
2010 and March 2018, because patients with SIJ who underwent 
surgical treatment were rare. Conversely, we enrolled consec-
utive patients who were treated as inpatients between October 
2015 and April 2017 as the conservative treatment group. This 
cohort was chosen for comparison with the surgical treatment 
group because we systematically recorded them to evaluate the 
SIJ injection effectiveness as both a diagnostic procedure and 
a conservative treatment. Selection bias might have occurred 
due to item selection to investigate, though we have listed the 
possible considerations SIJ-related items based on the previous 
literatures and our clinical experience. We should have checked 
the symptoms at the first medical examination of both groups. 
However, we did not know what the initial symptoms were, 
particularly in surgical treatment group, because many of them 
were referred from other hospitals as a difficulty case. We usu-
ally performed surgery because the patient did not show any im-
provement or just only temporally improvement after more than 
6 months of conservative treatment, and the condition remained 
almost the same as it was 6 months before. And, since this was a 
retrospective study of cases treated over an 8-year period in our 
hospital, the most detailed data from the early years of the study 
was given in the description just before surgery. If we would 

align the timing of the evaluation of the data of surgical cases, 
the time just before surgery was appropriate. On the other hand, 
cases that improve with conservative therapy were relieved 
within 6 months. Therefore, the evaluation period for this group 
could only be constant if the evaluation is made at the first time 
in our hospital.

Although this study had these limitations, several clinical fea-
tures associated with the surgical cases were found in addition 
to high pain intensity.

Further multi-center prospective studies by both surgeons 
and pain physicians are needed to confirm whether these items 
are useful risk indicators for SIJ surgery. It would be important 
to share the key risk indicators for SIJ surgery among surgeons 
who perform such procedures and pain physicians / physical ther-
apists who often provide conservative treatment options to many 
patients, in order to identify the best recovery options for patients 
with SIJ issues.
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