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Introduction. The sacroiliac joint (SIJ) is a potential source of
pain in the ASD population. Incidence and predictors of pre-
operative SIJ pain and rates of resolution with surgery in the
ASD population are not well understood.

Methods. A prospective, multicenter database of surgically
treated ASD patients was queried for baseline SIJ pain at the
preoperative assessment. SIJ pain was defined as self-reported
back pain in the posterior superior iliac spine region scored ≥ 4
out of 10 and ≥ 3 of 5 positive provocative SIJ maneuvers.
Demographic data, spinal alignment parameters, and health as-
sessments were assessed using Wilcoxon and χ2 analysis. Pre-
dictors of preoperative SIJ pain were assessed with univariate
and multivariate logistic regression.

Results. A total of 735 patients were included with a mean (SD)
age of 61.3 (15.3) years, BMI of 27.6 (5.4), Edmonton Frailty
Score (EFS) of 3.4 (2.5), and Charlson Comorbidity Index (CCI)
of 1.1 (1.8). A total of 65% were female and 6% were tobacco
users. A total of 411 patients had self-reported PSIS pain and 53
patients (7.2%) had preoperative SIJ pain as assessed by SIJ
maneuver testing. SIJ pain was not associated with history of
prior lumbosacral fusion (P= 0.23). Patients with SIJ pain had
higher BMI (30.0 vs. 27.4, P= 0.004), preoperative pain medi-
cation usage (92.5% vs. 77.7%, P= 0.02), EFS (4.6 vs. 3.3,
P< 0.001), and CCI (1.6 vs. 1.0, P= 0.006) as well as lower L4-S1
lordosis (28.7 vs. 34.5, P= 0.02) and greater L1 pelvic angle (14.5
vs. 10.8, P= 0.03). After variable selection with univariate re-
gression, multivariate logistic regression identified higher BMI
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(OR 1.06, P= 0.033) as a significant predictor of SIJ pain at
preoperative. In the patient cohort with SIJ pain at preoperative,
91.7% reported no SIJ pain at 1-year follow-up. 11/53 (20.8%)
patients with baseline pain and SIJ fusion performed con-
currently with ASD surgery had 100% resolution of SIJ pain in
this cohort; however, there was no significant difference in pain
resolution between patients with SIJ fusion and those without
(P= 1).

Conclusion. We found a lower prevalence of preoperative SIJ
pain in ASD patients than what has been historically reported,
present in 7.2% of patients. Higher BMI was a predictor of
preoperative SIJ pain in this population. ASD surgery led to
resolution of SIJ pain in > 90% of patients at 1-year follow-up.

Key Words: adult spinal deformity, sacroiliac joint, sacroiliac
joint pain

(Spine 2026;51:354–359)

Adult spinal deformity (ASD) is a common disorder
with significant impact on patient quality of life.1

Degenerative changes are often implicated in ASD and
responsible for symptomatic and radiographic progression
of the disease.2,3 Degeneration in ASD is not isolated to
the spine and can impact of a variety of joints, including
hips and knees.4 The sacroiliac joint (SIJ) may also ex-
perience symptomatic degenerative changes in ASD pa-
tients, but this has not been extensively studied in this
patient population. Here, we sought to establish the in-
cidence of preoperative SIJ pain in ASD patients, under-
stand associated clinical and radiographic factors, and
evaluate the fate of preoperative SIJ pain after ASD sur-
gery.

MATERIALS AND METHODS

Patient Cohort and Data Collection
A prospectively collected, multi-institutional data-

base of surgically treated adult spinal deformity patients
was queried in a retrospective fashion. All contributing
institutions obtained institutional review board approval
before enrolling subjects. Consent dates range from 2019
to 2024. Preoperative SIJ pain was defined as self-reported
back pain in the posterior superior iliac spine region
scored ≥ 4 and ≥ 3 of 5 positive provocative SIJ maneu-
vers at the preoperative assessment. Inclusion criteria in-
cluded age of 18 or more years who were scheduled for
complex adult spinal deformity surgery. Patients without
data on SIJ examination at the preoperative assessment
were excluded. Demographics factors, health assessments,
and comorbidities were identified and extracted. Thirty-
six-inch standing lateral radiographs were queried and
spinopelvic parameters were recorded, including pelvic
incidence (PI), pelvic tilt (PT), lumbar lordosis (LL), L4 to
S1 lordosis (L4-S1), C7 sagittal vertical axis (C7-SVA),
global tilt (GT), T1 pelvic angle (T1PA), and L1 pelvic
angle (L1PA).

Statistical Analysis
Data were tested for normality using Shapiro-Wilks

testing. Assessment of patient demographic factors, health
assessments, and comorbidities was performed used Wil-
coxon signed rank and χ2 tests. To determine predictors of
preoperative SIJ pain, a feed-forward logistic regression
model was used by screening covariates with univariable
logistic regression first. Covariates with a P value of less
than 0.10 on univariable regression were subsequently
included in a multivariable regression model. Variance
inflation factor (VIF) was checked to ensure no colli-
nearity. P values of < 0.05 were considered significant. All
analysis was conducted in the R environment5 with base
and Tidyverse6 packages.

RESULTS

Cohort Demographics
A total of 735 patients with data on preoperative SIJ

pain (present or absent) were included. The mean (SD) age
was 61.3 (15.3) years and 474 (64.5%) were female. A total
of 1/3 (33.3%) were under the age of 60. Mean BMI was
27.6 (5.4), 41 (5.6%) reported tobacco use, 134 (18.2%)
had osteoporosis, and 579 (78.8%) were on pain medi-
cation. Mean Edmonton Frailty Score (EFS) was 3.4 and
mean Charlson Comorbidity Index (CCI) was 1.1. Out of
the 735 total included patients, 411 (56%) patients re-
ported pain in the region of the PSIS. 53 of the 411 pa-
tients with self-reported PSIS pain had pain elicited with
three or more SIJ maneuvers (7.2% of total population,
12.9% of self-reported pain population) (Figure 1). Pa-
tients with preoperative pain were noted to have sig-
nificantly higher BMI, preoperative pain medication
usage, Charlson comorbidity index, and Edmonton frailty
score, as well as loss of lordosis from L4 to S1 and greater
L1PA (Table 1).

Predictors of Preoperative SIJ Pain
Univariable logistic regression was then performed

to evaluate for predictors of preoperative SIJ pain. BMI,
preoperative pain medication usage, EFS, CCI, L4-S1
lordosis, T1PA, and L1PA were found to have significant
predictors on univariable analysis (Table 2). These were
subsequently included in a multivariable logistic re-
gression model (Table 3), which demonstrated higher BMI
(OR 1.06) and Edmonton frailty score (OR 1.12) as sig-
nificant predictors of preoperative SIJ pain. All VIF val-
ues were less than 3.

Resolution of SIJ Pain With Adult Deformity
Surgery

All patients included in this study went on to un-
dergo surgery for correction of adult spinal deformity. Of
the 53 patients with preoperative SIJ pain, 26 had data on
SI joint maneuver testing at 1 year preoperative. Of these
26, only 2 (7.7%) were found to have maneuver-positive
SIJ pain at 1 year post-ASD surgery (Figure 1). All pa-
tients who underwent SI joint fusion as a component of
their ASD surgery had resolution of their pain; however,
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there was no significant different between SIJ fusion and
non-SIJ fusion at 1 year (P= 1). Case example of SIJ fu-
sion with four points of pelvic fixation and use of self-
harvesting SIJ fusion devices is presented in Figure 2.

DISCUSSION
SIJ arthropathy is a common cause of low back

pain, estimated to be as high as 14.5% to 30%.7–10 In
patients with lumbar fusions, SIJP prevalence is higher
ranging in the literature from 32% to as high as 90%.11–13
ASD patients may be particularly vulnerable to SIJ dys-
function given propensity for degenerative changes
throughout the body. Altered biomechanics from the spi-
nal deformity itself and/or increased stresses from prior
spinal reconstruction may also transmit forces to the SIJ
which has the potential to accelerate degeneration.

The diagnosis of SIJ pain can be challenging, as the
symptoms overlap with many other causes of low back
pain.14 SIJ pain most commonly manifests as upper but-
tock pain in the region of the posterior superior iliac spine
(PSIS), which overlies the joint space. SIJ pain commonly
radiates into the low back, lower buttock, or into the
thigh. The diagnosis of SIJ pain is particularly challenging
in the setting of ASD, as there are many potential sources
of low back pain, including discogenic pain, facet ar-
thropathy, and radiculopathy. In this study, SIJ pain was
diagnosed as self-reported pain in the PSIS region quan-
tified as ≥ 4 (numerical rating scale of 0–10) and ≥ 3 out

of 5 positive provocative maneuvers on a standard SIJ
physical examination. This protocol has been demon-
strated to have discriminative power for the diagnosis of
SIJ pain15 and has become the standard diagnostic pro-
tocol. A confirmatory diagnostic SIJ block is also com-
monly utilized, but was not uniformly applied in this
patient cohort, and thus was not used as a diagnostic
criterion. However, it should be noted that different
studies have used different diagnostic criteria in the past.

The incidence of SIJ pain in ASD patients is currently
not well understood. Onafowokan et al16 reported a rate of
30.8% of SIJ pain in 464 ASD patients using SIJ physical
examination for the diagnosis (≥ 3 out of 5 positive pro-
vocative maneuvers). Polly et al17 performed a multicenter
randomized controlled trial evaluating the impact of a tri-
angular titanium SI fusion implant on ASD surgery out-
comes. The rate of preoperative SIJ pain in this patient
cohort was 16% (35/222). Diagnosis of SIJ pain required
confirmatory diagnostic blocks with a transient improve-
ment in PSIS pain ≥ 50%. The current study represents the
largest to date (to our knowledge) evaluating the incidence
of preoperative SIJ pain in 735 ASD patients from a pro-
spective multicenter ASD database. The rate of SIJ pain in
this study was 7.2% (53/735), which is substantially lower
than what has been previously reported.

A significant proportion (1/3) of the patients in-
cluded in this study were less than 60 years old. This may
slightly skew results, as these patients may be adult pre-
sentations of idiopathic scoliosis instead of a pure degen-
erative etiology of their scoliosis. SI joint dysfunction is
thought to be degenerative, so in an all-encompassing
deformity population, this may be enriched in some but
not all patients. This study found higher BMI to be a
significant predictive of preoperative SIJ pain on multi-
variable analysis (Table 3). Interestingly, prior thor-
acolumbar fusion was not found to be associated with an
increased risk of SIJ pain. This differs from prior studies
that reported higher incidence of SIJ pain in patients with
prior fusion surgeries.18,19 However, Ha and colleagues
reported SIJ degeneration based on computed tomog-
raphy imaging, not maneuver-positive pain as this study
did, which may not directly correlate.18 Maigne and
Planchon described pain relief following lumbar fusion
with SI joint injects, not SIJ maneuvers.19

No preoperative spinal alignment parameters were
associated on multivariable analysis with preoperative SIJ
pain. A prior analysis by Shin and colleagues reported
increased incidence of SIJ pain in patients with greater PI-
LL mismatch and greater pelvic tilt.20 This study was
performed in a degenerative population postoperative
following posterior lumbar interbody fusion and not in a
preoperative surgical ASD cohort. However, it is inter-
esting that alignment parameters were strongly associated
with SIJ pain in that study. In this study, T1PA and L1PA
were significantly associated with baseline SIJ pain with
univariable analysis, but these dropped out on multi-
variable analysis.

There is also a paucity of data studying the fate of
any pre-existing SIJ pain following ASD corrective sur-

Figure 1. Flowchart illustrating number of patients included in
the study and with positive PSIS and SIJP pain preoperatively as
well as at 1 year postoperatively.
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gery. In this study, 92.3% of patients reported no SIJ pain
at 1-year follow-up, although many patients were missing
SIJ maneuver testing at 1-year preoperative. A greater
number of patients would be required to better understand
predictors of persistent SIJ pain. This study provides im-
portant data that will be useful for counseling on specific
pain generators and their likely outcome with surgery.
However, the durability of this resolution beyond 1 year
requires further investigation.

Limitations
There are important limitations of this study. SIJ

pain was defined by the presence of self-reported PSIS
pain and ≥ 3/5 physical exam provocative maneuvers.
Pain in the region of the PSIS can be due to several
distinct pathologies, with SIJ dysfunction being one.
The presence of this pain alone is not enough to diag-
nose SIJ pain. Adding in the requirement of ≥ 3 positive
SIJ maneuvers increases the specificity. However, there
is a possibility this decreases sensitivity in this study
given the user variability in eliciting pain on SI joint
exam. In this study, the assumption was made that all
participating centers performed exam maneuvers in an
appropriate and identical fashion, but it is possible there
are differences that could introduce variability in the
physical examination-based diagnosis of SIJ pain. Fur-
thermore, SI joint examination is not a common com-
ponent of many spine exams and takes experience to
properly perform. A diagnostic block was not required

TABLE 1. Variations in Patient Demographics and Preoperative Alignment Parameters Between Patients With and Without
Preoperative Positive SIJ Pain

SI Pain

Overall No Baseline Pain Baseline Positive Pain

(N= 735) (N= 682) (N= 53) P

Age (yr, mean, SD) 61.34 (15.31) 61.29 (15.44) 61.93 (13.62) 0.89
Sex (N and % female) 474 (64.5) 442 (64.8) 32 (60.4) 0.62
BMI (mean, SD) 27.60 (5.363) 27.42 (5.256) 29.94 (6.173) 0.004
Tobacco use (%) 41 (5.6) 37 (5.4) 4 (7.5%) 0.74
Preoperative osteoporosis medication use (N, %) 134 (18.2) 126 (18.5) 8 (15.1) 0.67
Preoperative pain medication use (N, %) 579 (78.8) 530 (77.7) 49 (92.5) 0.02
Edmonton frailty score (mean, SD) 3.409 (2.478) 3.313 (2.452) 4.623 (2.513) < 0.001
Charleston comorbidity index (mean, SD) 1.057 (1.787) 1.016 (1.752) 1.585 (2.143) 0.006
Dynamometer reading (best reading) (lbs) (mean, SD) 56.33 (23.22) 56.30 (22.87) 56.81 (27.60) 0.89
Prior thoracic and or lumbar fusion (N, % Prior Fusion) 270 (36.7) 246 (36.1) 24 (45.3) 0.23
Prior fusion ending at the ilium (N, %) 150 (20.4) 135 (19.8) 15 (28.3) 0.23
Preoperative spinal alignment parameters
Pelvic incidence (mean, SD) 54.60 (13.10) 54.49 (13.07) 55.94 (13.49) 0.41
Pelvic tilt (mean, SD) 24.38 (10.61) 24.24 (10.70) 26.17 (9.286) 0.18
L1-S1 lordosis (mean, SD) 37.76 (23.97) 37.97 (24.11) 35.23 (22.25) 0.47
L4-S1 lordosis (mean, SD) 34.02 (14.99) 34.45 (14.79) 28.67 (16.52) 0.02
PI-LL mismatch (mean, SD) 16.83 (22.74) 16.52 (22.93) 20.71 (20.19) 0.27
Global tilt (mean, SD) 30.61 (16.10) 30.33 (16.12) 34.01 (15.62) 0.17
T1 pelvic angle (mean, SD) 23.53 (12.97) 23.28 (12.99) 26.53 (12.57) 0.12
L1 pelvic angle (mean, SD) 11.07 (10.54) 10.79 (10.51) 14.45 (10.38) 0.03

P-value derived using Wilcoxon Signed Rank Test/Mann-Whitney U Test for nonparametric samples with continuous variables, χ2 tests for binary variables.

TABLE 2. Univariate Logistic Regression With Positive SIJ Pain
as The Outcome (Dependent) Variable

OR (CI) P

Age 1.00 (0.99–1.02) 0.77
Gender 0.83 (0.47–1.49) 0.52
BMI 1.08 (1.03–1.14) 0.001
Tobacco use 1.42 (0.41–3.73) 0.52
Preoperative osteoporosis medication use 0.78 (0.34–1.62) 0.54
Preoperative pain medication use 3.51 (1.41–11.77) 0.02
Edmonton frailty score 1.21 (1.09–1.34) < 0.001
Charleston comorbidity index 1.14 (1.00–1.29) 0.03
Dynamometer reading 1.00 (0.99–1.01) 0.88
Prior thoracic and or lumbar fusion 1.47 (0.83–2.57) 0.18
Prior construct ending at the iilium 1.37 (0.59–3.37) 0.48
Pelvic incidence 1.01 (0.99–1.03) 0.44
Pelvic tilt 1.02 (0.99–1.05) 0.20
L1 to S1 lordosis 1.00 (0.98–1.01) 0.42
L4 to S1 lordosis 0.98 (0.96–0.99) 0.01
PI-LL mismatch 1.01 (1.00–1.02) 0.20
Global tilt 1.01 (1.00–1.03) 0.11
T1 pelvic angle 1.02 (1.00–1.04) 0.08
L1 pelvic angle 1.03 (1.01–1.06) 0.02

TABLE 3. Multivariable Logistic Regression to Assess Variables
Associated With Positive SIJ Pain

OR (CI) P

BMI 1.06 (1.00–1.12) 0.033
Preoperative pain medication use 2.35 (0.90–8.06) 0.116
Edmonton frailty score 1.12 (0.99–1.25) 0.061
Charleston comorbidity index 1.09 (0.94–1.24) 0.208
L4 to S1 lordosis 0.99 (0.96–1.01) 0.273
T1 pelvic angle 0.98 (0.95–1.02) 0.352
L1 pelvic angle 1.02 (0.97–1.07) 0.377
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for the diagnosis given variability in the procedure
across institutions (technique, volume of medication,
etc.). It should be noted that Polly et al17 used the
presence of PSIS pain as determined by the Fortin’s
finger test, ≥ 3/5 positive maneuvers, and 50% im-
provement with SI block as diagnostic criteria in the
SILVIA trial.17 However, for this study, SIJ pain was
defined as PSIS pain ≥ 4 with ≥ 3 positive maneuvers as
the best available indicator of SIJ pain in this setting.
These data were collected prospectively, but the analysis
was performed in a retrospective manner, which in-
troduces the risk of bias. In this setting, follow-up is
limited, as not every patient underwent SIJ maneuvers at
1 year preoperative.

CONCLUSION
In an adult spinal deformity population, the

prevalence of preoperative SIJ pain before scoliosis
surgery was found to be lower than historically reported.
This may in part be due to variation in diagnostic cri-
teria and experience on the part of providers performing
the SI joint exam. A higher BMI was predictive of
preoperative SIJ pain with a multivariable logistic re-
gression, and interestingly there was no association with
prior thoracolumbar fusion or spinal alignment param-
eters. The vast majority (92.3%) of patients with pre-
operative SIJ pain experienced resolution of their pain
by 1 year preoperative. These data provide important
prognostic information for ASD patients with SIJ pain
before surgery.

➢ Key Points

❑ SI joint pain was found in 7.3% of ASD
patients at their preoperative appointment.

❑ Higher BMI was predictive of SI joint pain on
multivariable analysis.

❑ Prior thoracolumbar fusion and spinal align-
ment parameters were not associated with SI
joint pain.

❑ > 90% of patients with preoperative SI joint
pain experienced resolution of the pain at the
1-year follow-up visit.
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