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Abstract:
Introduction: Sacroiliac joint (SIJ) arthrodesis is the last resort for patients with severe SIJ pain. However, this technique

does not always provide good outcomes regarding activities of daily living (ADL). This study aims to reveal the preopera-

tive clinical features associated with poor outcomes of SIJ arthrodesis.

Methods: Twenty-six consecutive patients who underwent SIJ arthrodesis between 2009 and 2018 were evaluated. Good-

outcome was defined as �30% improvement in ADL, quantified by the Roland-Morris Disability Questionnaire (RDQ). The

good-outcome group (17 patients; 10 men and 7 women, 42.5±8.4 years old) and the poor-outcome group (9 patients; 1

man and 8 women, 47.0±17.9 years old) were compared to identify the preoperative clinical features of poor surgical out-

comes.

Results: No significant differences were observed between the two groups regarding age, preoperative RDQ score, time

between onset and the confirmed diagnosis of SIJ pain, and the time between diagnosis and surgical treatment. The follow-

ing preoperative clinical features associated with poor surgical outcomes were identified: female sex, pain in multiple re-

gions, walking with a cane, and the use of a wheelchair before surgery (P<0.05).

Conclusions: The present study demonstrated that poor postoperative outcomes in patients with severe SIJ pain were as-

sociated with the following preoperative clinical features: female sex, pain in multiple regions, walking with a cane, or use

of a wheelchair. Ample attention is warranted in patients with such features who are indicated for surgical treatments.
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Introduction

Sacroiliac joint (SIJ) dysfunction is recognized as one of

the major causes of low back and buttock pain1,2). Conserva-

tive treatments such as SIJ injections, radiofrequency neurot-

omy, pelvic belt, and various types of physical therapy, in-

cluding mobilization and manipulation3), are effective in pa-

tients with SIJ pain. However, SIJ arthrodesis is the last re-

sort for patients when such conservative treatments cannot

significantly reduce pain.

Surgical procedures for SIJ have been developing since

the 1920s4). However, the number of patients that underwent

surgery was limited. Recently, several new products for SIJ

surgery have been developed5-7), and many surgeons have re-

alized that dealing with SIJ problems can become part of

their duties. There are many reports of excellent surgical

outcomes achieved with new products6-8).

Conversely, previously reported surgical outcomes were

not always satisfactory5,9-12). Several factors, including misdi-

agnosis, pseudoarthrosis, pathological conditions other than

joint instability, and psychosomatic disorders, have been

considered as the reasons why the surgical procedure failed

to relieve SIJ pain and fully improve the functional status.

However, preoperative features that were associated with

poor surgical results still remained elusive. Thus, this study

aims to clarify the preoperative clinical features that are as-
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Figure　1.　Techniques of SIJ arthrodesis.

A. Anterior SIJ arthrodesis using plate and screws.

B. Posterior SIJ arthrodesis using an S1 pedicle screw and two S2 alar-iliac screws and cylinder 

cages.

Table　1.　Surgical Procedures.

Surgical approach Number of fixed joints

Anterior alone 11

Combined anterior and posterior  3

Bilateral anterior and pubic symphysis fixation (pelvic ring fixation)  2 (one patient)

Posterior alone 13

Lateral alone  2

sociated with poor outcomes of SIJ arthrodesis (particularly

those regarding activities of daily living (ADL)), based on

the comparative analyses of preoperative conditions, symp-

toms, background, and image-based findings between the

good- and poor-outcome groups.

Materials and Methods

Study design

This case-control study compared two surgical outcome

groups categorized on the basis of their ADL as good- and

poor-outcome groups, to identify preoperative conditions

which could relate to poor outcomes after SIJ arthrodesis.

This study was approved by the Institutional Review

Board of our hospital. Written informed consent was ob-

tained from patients for the use of their data.

Patients

Thirty patients with SIJ pain underwent SIJ arthrodesis

between April 2009 and March 2018 in a single hospital,

and follow-up of these cases was scheduled until March

2019. Four patients did not continue to follow-up; thus, 26

of these patients (11 men and 15 women) were evaluated.

The mean age at surgery was 44 (range, 26-79) years. A to-

tal of 31 joints underwent SIJ arthrodesis (Table 1, Fig. 1),

and the mean follow-up time was 46.7±33.0 months.

All patients identified the posterior superior iliac spine

(PSIS) as the main location of pain, using their index finger

(one-finger test)13), and scored more than 4 points in the SIJ

scoring system14) (Table 2). The scoring system consists of

six items, namely, one-finger test, groin pain, pain while sit-

ting on a chair, SIJ shear test, tenderness of the PSIS, and

tenderness of the sacrotuberous ligament. The sum score

range is from 0 to 9 points. These patients were considered

to have SIJ-related symptoms. The definitive diagnosis of

SIJ pain was confirmed by �70% pain relief in the region of

the SIJ after SIJ fluoroscopic guided injection14,15). Injection

efficacy was evaluated using the pain relief scale16). All pa-

tients were asked to report the postinjection pain intensity,

assuming that the pain score before injection was 10. The

remaining pain was recorded 15 min postinjection. Pain im-

provement �70% was assumed if the patients reported a

postinjection remaining pain intensity score of �3. We con-

sidered that the patient had an isolated condition with only

SIJ pain when any other injection, except for those specific

to SIJ, was not effective. We excluded patients with a his-

tory of infection, tumors in the lumbar and pelvic regions,

recent lumbar spine and pelvic fractures, and obvious anky-

losing spondylitis. All patients had a history of other injec-

tions, including selective nerve root infiltration and/or lum-

bar disc block, and those injections showed a negative re-

sponse.

Indications for surgical treatment and definition of good
postoperative outcomes

The indication for SIJ arthrodesis was insufficient respon-

siveness to conservative treatments for �6 months, difficulty
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Figure 2. Flow chart to determine the two types of surgical 

outcome groups.

Table　2.　Scoring System for Sac-

roiliac Joint-related Symptoms.

Item Score

One-finger test 3

Groin pain 2

Pain while sitting on a chair 1

Sacroiliac joint shear test 1

Tenderness of PSIS 1

Tenderness of STL 1

Total 9

PSIS: posterior superior iliac spine; STL: 

sacrotuberous ligament

in working, and marked restrictions in the ADL due to re-

currence of severe SIJ pain, even after undergoing repeated

injections and substantial physical therapies as inpatients17).

The ADL of patients was assessed pre- and postoperatively

using the Roland-Morris Disability Questionnaire (RDQ).

The outcome was defined as good when an improvement

�30% was obtained in the RDQ18).

According to the above definition, the good-outcome

group included 17 patients (10 men and 7 women) showing

an improvement �30% in the RDQ score; the poor-outcome

group included 9 patients (1 man and 8 women) showing an

improvement �30% in the RDQ score (Fig. 2).

Data collection

The good- and poor-outcome groups were compared to

identify the preoperative clinical features of poor surgical

outcomes. The following items were evaluated in this study:

pre- and postoperative pain intensity (visual analog scale,

VAS) and the RDQ score, age, sex, time between onset and

confirmed definite diagnosis of SIJ pain, time between diag-

nosis and surgical treatment, SIJ pain existed unilaterally or

bilaterally, presence or absence of pain in multiple regions

other than the SIJ5,9), sitting tolerance [time while patients

can tolerate pain when sitting on a chair with no back rest

(<5 min)], walking with a cane, use of a wheelchair, pain in

the supine position, pain while lying on the painful side, rest

pain, night pain, pain/numbness in the lower limbs, any ac-

cident which induced SIJ pain (such as a traffic accident,

twisting, lifting a heavy weight, falling onto the buttocks),

as well as combined or past medical problems (lumbar, cer-

vical spine, hip, and mental disorders), preoperative CT

image-based findings (osteophytes, vacuum phenomena19), or

erosion with subchondral sclerosis20) in the SIJ), and postop-

erative plain radiographs and/or CT image-based analysis on

whether screw loosening was detected at �1 year after sur-

gery. Data regarding physical statuses were checked just be-

fore surgery.

Statistical analyses

Clinical features associated with poor surgical outcomes

were identified by using univariate analysis to compare be-

tween the two groups. The Kruskal-Wallis test was used to

analyze VAS, the RDQ score, age, time between onset and

the definite diagnosis of SIJ pain, and time between con-

firmed diagnosis and surgical treatment. Fisher’s exact test

was used to analyze other factors. A result with a P-value

<0.05 was considered to be statistically significant.

Results

Univariate analysis to identify the preoperative clinical fea-
tures for poor results

No significant differences were observed between the two

groups regarding age, preoperative RDQ score, time be-

tween onset and the confirmed diagnosis of SIJ pain, and

time between diagnosis and surgical treatment. In the poor-

outcome group, the pre- and postoperative VAS were signifi-

cantly higher than in the good-outcome group (P<0.05) (Ta-

ble 3). Univariate analysis revealed four items that were sig-

nificantly associated with poor surgical outcomes (P<0.05),

namely, female sex, pain in multiple regions, walking with a

cane, and the use of a wheelchair. The pre- and postopera-

tive image-based findings showed no significant differences

between the good- and poor-outcome groups (Table 4), al-

though one 79-year-old female patient, who had right SIJ

pain alone and walked with a cane, showed implant loosen-

ing.

Case presentation

A 52-year-old woman reported pain in the left buttock, 2

years prior, mainly after jumping at a rock concert. She

complained of pain in multiple regions including the lower

back, buttock, left groin, left knee, and left ankle joints. Her

most severe pain area was the left SIJ. This pain originated

from the left SIJ and was confirmed by SIJ injections. The

patient achieved �70% pain relief in her left SIJ after an SIJ

injection of 2 ml of 1% lidocaine under fluoroscopy guid-

ance. However, the efficacy using SIJ injection was tempo-

rary. She needed a cane while walking and used a wheel-

chair to go further. Analgesic drugs, including NSAIDs, pre-
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Table　3.　Results of Univariate Analysis.

Improvement of ADL
P

Good (N=17) Poor (N=9)

Preoperative VAS (0-100 mm) 86.8±8.9 93.0±7.7 0.03*

Preoperative RDQ (0-24 points) 18.9±4.6 18.6±2.2 0.27

Postoperative VAS (0-100 mm) 24.6±22.8 57.4±26.9 0.003*

Postoperative RDQ (0-24 points) 4±4.1 18.2±2.8 <0.001*

Age 42.5±8.4 47.0±17.9 0.81

Time between onset and confirmed diagnosis of SIJ pain (M) 16.0±22.3 10.4±12.9 0.55

Time between diagnosis and surgical treatment (M) 27.9±25.2 34.3±26.8 0.34

*p<0.05

ADL: Activities of Daily Living; VAS: visual analog scale; RDQ: Roland-Morris Disability Questionnaire; SIJ: sacroil-

iac joint; M: month

Table　4.　Results of Univariate Analysis Regarding Preoperative Clinical Features.

Improvement of ADL
P

Good (N=17) Poor (N=9)

Sex: Female (%) 7 (41.2%) 8 (82.0%) 0.04*

Bilateral SIJ pain 4 (23.5%) 5 (55.6%) 0.19

Pain in multiple regions 0 (0%) 3 (33.3%) 0.03*

Sitting tolerance (<5 minutes) 10 (58.8%) 3 (33.3%) 0.41

Walking with a cane 7 (41.2%) 8 (88.9%) 0.04*

Using a wheelchair 3 (17.6%) 6 (66.7%) 0.03*

Pain in the supine position 11 (64.7%) 5 (55.6%) 0.69

Pain while lying on the painful side 9 (52.9%) 5 (55.6%) 1.00

Rest pain 7 (41.2%) 6 (66.7%) 0.41

Night pain 7 (41.2%) 6 (66.7%) 0.41

Pain in the lower extremities 8 (47.1%) 6 (66.7%) 0.43

Leg numbness 11 (64.7%) 7 (77.8%) 0.67

Any accident which induced SIJ pain 12 (70.6%) 4 (44.4%) 0.23

Combined or past medical problems

Lumbar disorders 5 (29.4%) 2 (22.2%) 1.00

Cervical disorders 1 (5.9%) 0 (0%) 1.00

Hip disorders 1 (5.9%) 1 (11.1%) 1.00

Mental disorders 3 (17.6%) 0 (0%) 0.53

CT findings of the SIJ (osteophytes and vacuum phenomena/erosion with subchondral sclerosis) 6 (35.3%) 6 (66.7%) 0.22

Implant loosening 0 (0%) 1 (9%) 0.35

*p<0.05

ADL: activities of daily living, SIJ: sacroiliac joint, CT: computed tomography

gabalin, and amitriptyline, only provided mild pain relief.

After 2-year conservative treatments, we performed ar-

throdesis on the left SIJ using triangular implants via the

lateral approach. Postoperatively, her left SIJ pain dramati-

cally decreased. VAS changed from 90 mm to 15 mm, and

she was satisfied with the surgical outcome. However, her

ADL improvement was below our expectations; the RDQ

score was 15 points preoperatively and did not change post-

operatively. Except for the left SIJ, other multiple regional

pain persisted, and she continued to use a cane and a wheel-

chair (Fig. 3).

Discussion

Excellent surgical outcomes of SIJ arthrodesis have been

achieved with new products6,8). Previous studies on SIJ ar-

throdesis have shown that approximately 75% of patients

obtained good results9,12). Although the remaining 25% of pa-

tients indicated poor surgical outcomes, little information

exist about those patients in the literature9). Risk factors for

poor surgical results have not been revealed. Therefore, in

this study, we focused on those patients in order to clarify

the preoperative clinical features associated with poor surgi-

cal results.

In this study, we used the improvement in ADL, not pain

intensity, to assess the outcome of SIJ arthrodesis. Pre- and
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Figure　3.　A 52-year-old woman who reported pain in the left buttock, mainly after jumping at a rock concert.

A. Pre- and postoperative pain area. Pain in her left SIJ side improved. However, pain in multiple regions persisted, and she 

continued to use a cane and wheelchair.

B. Plain radiographs 1 year after surgery.

postoperative pain intensity are important factors for evaluat-

ing the state of the patients; however, VAS may change de-

pending on the day. Therefore, Kibsgård evaluated VAS re-

peatedly in different phases9). VAS is a subjective assessment

and depends on the pain sensitivity of the individual patient.

ADL assessment based on the RDQ is more objective than

VAS. Therefore, we adopted the RDQ to evaluate the out-

come of SIJ arthrodesis in this study.

The instability of SIJ is the most common cause of SIJ

pain. Therefore, SIJ arthrodesis is indicated for patients with

severe SIJ pain. The surgical outcome would be poor if SIJ

arthrodesis resulted in incomplete bone union or loosening

of implants. In this study, implant loosening was observed

in only one patient. In addition, bone union was not evalu-

ated due to insufficient follow-ups on several patients.

Therefore, it was not possible to compare the rate of com-

plete bone union and the differences in the ADL between

the groups.

This study revealed that preoperative clinical features,

such as female sex, pain in multiple regions, walking with a

cane, and the use of a wheelchair before surgery, were sig-

nificantly associated with poor surgical outcomes related to

ADL. There were no differences between the good- and

poor-outcome groups regarding the time between the onset

of symptoms and the definite diagnosis of SIJ and time be-

tween diagnosis and surgical treatment.

Gender differences in the surgical management of lumbar

degenerative diseases have also been reported21). In general,

women undergoing surgery for the lumbar degenerative dis-

ease had worse absolute postoperative scores. It was sug-

gested that women present with or are referred for assess-

ment later in the course of their diseases, leading to an infe-

rior clinical status at the time of surgery22-24). Several re-

searches also reported differences in pain sensitivity between

men and women25). More particularly, focusing on the anat-

omy of the SIJ, women have a larger range of motion of the

SIJ than men26). In a previous study17), both restricted hip

range of motion (ROM) and reduction of walking stride af-

ter SIJ arthrodesis were observed, indicating that the hip

ROM might be compounded by the hip joint itself and the

SIJ. Restricted hip ROM may lead to difficulties in sitting

with the legs crossed, putting on or taking off socks, squat-

ting down and taking things off, and walking quickly, which

could cause poor outcomes related to ADL. Particularly in

women, fixed SIJ might affect the restriction of hip ROM

more than in men and could affect household chores, lead-

ing to lower ADL.

Pain in multiple regions was a significant preoperative

clinical feature of poor surgical outcomes. Fuchs also indi-

cated that patients having multiple pain locations in the en-

tire body, in addition to the SIJ region, preoperatively

showed significantly worse surgical results comparted to pa-

tients with SIJ pain alone5). Systemic diseases, such as spon-

dyloarthritis, psychosomatic disorders, or other unknown

pathomechanisms, could be included as causes of pain in

multiple regions. However, diagnosing patients with SIJ pain

associated with systemic diseases can be a challenging task.

Before a definitive diagnosis of the systemic disease, pa-

tients may undergo SIJ arthrodesis since they would become

unemployed, and their social activity could decline due to

severe SIJ pain.

Preoperative RDQ scores showed no significant difference
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between the good- and poor-outcome groups. Regrettably,

the use of canes or wheelchairs was not part of the RDQ

and, therefore, was not reflected in the RDQ scores. The pa-

tients who used a cane or wheelchair preoperatively indi-

cated that they suffered from more severe SIJ pain. In addi-

tion, their muscles had become weaker because they used

those support items. The severity of preoperative condition

and muscle dysfunction may be related to their insufficient

improvement of ADL.

This study has a few limitations. This study involved a

relatively small number of patients because patients with SIJ

pain who underwent surgical treatment are very rare, which

may not be sufficient to evaluate the risk factors associated

with poor surgical outcomes. In addition, we have modified

our surgical technique during the last 10 years. Therefore,

we have not been able to know how surgical methods have

systematically influenced the outcomes. Thus, study groups

that have performed many SIJ arthrodesis with a single type

of instrument would be expected to further investigate risk

factors associated with poor surgical outcomes.

This study demonstrated that poor postoperative outcomes

in patients with severe SIJ pain were associated with the fol-

lowing preoperative clinical features: female sex, pain in

multiple regions, walking with a cane, or use of a wheel-

chair. Further studies are needed to classify the causes of

SIJ pain, determine the precise timing of SIJ arthrodesis, or

identify those patients in whom surgery is contraindicated.
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