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BACKGROUND The sacroiliac joint (SIJ) is an important cause of low back pain and referred leg pain (RLP). Pain from SIJ dysfunction may occur in
isolation or may result from a combination with lumbosacral area–mediated pain. SIJ fusion is one treatment modality for medically refractory
symptoms and may also have a role in the treatment of RLP.

OBSERVATIONS The authors present a challenging case of concomitant lumbosacral degenerative disease and SIJ dysfunction in a patient with
radiculopathy. They provide clinical characteristics and imaging findings and discuss difficulties in dealing with the intersection of these two distinct
diagnoses. In addition, the authors offer a review of the relevant literature, elucidating the role of SIJ dysfunction in causing radicular lower extremity
pain, the relationship to concomitant lumbosacral degenerative disease, and outcome data for SIJ fusion as it relates to RLP.

LESSONS With increasing numbers of patients undergoing spinal instrumentation in the setting of degenerative lumbosacral arthritis, as well as
randomized controlled trial data demonstrating the efficacy of SIJ fusion for medically refractory SIJ dysfunction, it is important to recognize the
challenges in understanding how both of these patient groups may present with radiculopathy. Failure to do so may result in incorrect patient selection,
poor outcomes, and increased morbidity for at-risk patients.
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The sacroiliac joint (SIJ) has regained interest as one etiology
for sciatica-like radicular pain of the lower extremity. One of the ear-
liest case series, from 1928 by Yeoman et al.,1 described 100
patients with this entity, but later experience directed interest toward
lumbosacral etiologies and degenerative disc disease as causative
for many patients with radiculopathy.2

There has been renewed interest in SIJ-related leg pain in ana-
tomical study3 and in multiple case series.4–6 SIJ dysfunction and
leg pain can be managed nonsurgically with injections, radiofre-
quency ablation, or physical therapy.7,8 Data derived from both ret-
rospective cohorts and now randomized controlled trials (RCTs)
indicate that patients with lower extremity pain can have improve-
ment in referred leg pain (RLP) and other quality of life (QOL)

metrics after SIJ fusion when compared with nonsurgical co-
horts.9–11 One cohort of patients with RLP in these studies com-
prises those with distal, lower leg pain secondary to L5 and S1
radiculopathy.

An area in which these and other studies fall short is under-
standing patients who present with concomitant SIJ dysfunction
and lumbosacral degenerative disease. We present a challenging
case of medically refractory radiculopathy in a patient with these
intersecting diagnoses. We describe her clinical course, imaging
findings, and surgical outcomes. In addition, we offer a review of
the relevant literature regarding SIJ dysfunction and RLP, concom-
itant lumbosacral degenerative disease, and outcomes after SIJ
fusion.

ABBREVIATIONS CT = computed tomography; iMIA = iFuse Implant System Minimally Invasive Arthrodesis; QOL = quality of life; RCT = randomized controlled trial;
RLP = referred leg pain; SIJ = sacroiliac joint.
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Illustrative Case
A 49-year-old woman with a past medical history of type 2 diabetes

presented with 1 year of worsening low back pain and radiating, bilateral,
posterolateral leg pain. Her physical examination disclosed that she was
neurologically intact with full strength in her upper and lower extremities
bilaterally. She ambulated independently without difficulty. Magnetic res-
onance imaging of the lumbar spine revealed degenerative disc disease
with a superimposed L5–S1 disc herniation (Fig. 1), foraminal stenosis,
and loss of lumbar lordosis. After failing maximum conservative therapy,
she underwent an L5–S1 anterior lumbar interbody fusion.

During her postoperative recovery, she continued to experience
radicular symptoms and axial back pain for several months. The finding
of follow-up computed tomography (CT) was concerning for possible
pseudoarthrosis, and an L5–S1 posterolateral fusion was performed 6
months after her index surgery in order to provide a direct L5–S1
foraminal decompression with additional fixation for increased stability
(Fig. 2). Despite evidence of adequate decompression and fusion on
follow-up, the patient’s pain persisted, with worsening right posterior leg
pain, foot numbness, and lower back pain. Further evaluation indicated
that she had developed tenderness to palpation of the right SIJ. Upon
examination, she demonstrated a positive Patrick’s sign on the right,
noted by exacerbation of her right SIJ pain upon flexion, abduction,
and external rotation of the right hip while the examiner applied a pos-
teriorly directed force on the medial aspect of the ipsilateral knee with
the pelvis stabilized in a supine position (flexion, abduction, and exter-
nal rotation test). Imaging in the form of a CT scan showed degenera-
tive changes of the right SIJ greater than the left SIJ (Fig. 3). She was
offered therapeutic and diagnostic injections to help confirm the diagno-
sis of SIJ dysfunction, but due to her previous inability to tolerate injec-
tions and her medical comorbidities, she elected to forgo this modality.
She completed a 12-week course of physical therapy, including aqua-
therapy, but continued to have progressive symptoms. Given her

examination and imaging findings, the patient was offered and under-
went right-sided minimally invasive SIJ fusion after failure of nonsurgi-
cal therapy, and she had significant improvement in her symptoms.

In short-interval follow-up, her right-sided radicular pain was com-
pletely resolved, but she continued to experience similar left-sided
symptoms. On examination, she was noted to have significant tender-
ness upon palpation of the left SIJ. In addition, she had a positive
compression test result, with pain elicited by the examiner applying
downward pressure across the pelvis while the patient was lying in the
lateral position with the left SIJ facing upward during slight hip and
knee flexion. On the basis of these findings and the success of the
right-sided procedure, the patient opted to receive a left-sided SIJ
fusion. The left-sided surgery was performed similar to that on the right
side. She never experienced resolution of her left-sided symptoms.
Given the very positive response to the right-sided surgery, a left-sided
revision surgery was scheduled to see if additional iliosacral fixation
would result in better symptom control. However, this surgery was can-
celed due to the patient’s unrelated medical comorbidities, and she
was managed nonsurgically until last follow-up.

Discussion
Observations

A literature review was conducted to review SIJ dysfunction–
related radiculopathy, concomitant lumbosacral disease, and publi-
shed outcomes after SIJ fusion.

FIG. 1. Preoperative T2 sagittal magnetic resonance imag-
ing showing L5–S1 disc herniation and loss of disc height.

FIG. 2. Postoperative lateral radiographs after anterior
lumbar interbody fusion and posterior lumbar decompres-
sion and fusion.
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SIJ and RLP
The relationship between RLP and SIJ dysfunction has been

well established, with pain being most commonly referred to the
buttock, groin, thigh, calf, and foot. Approximately 75%–89% of
patients with SIJ dysfunction may present with RLP,9,10 and groin
pain may be as common as 46%.12 Buttock pain location may
relate to the location of the SIJ dysfunction.13

Although proximal buttock, groin, and thigh pain might be attrib-
utable to the local inflammatory milieu and referred pain from the
SIJ, patients with more distal lower extremity pain represent a differ-
ent entity. Proposed mechanisms for distal pain have included
the focal anatomical relationship between the SIJ capsule and the
L5–S1 nerve roots or the leakage of inflammatory substrate into the
periarticular space causing irritation of the traversing neural eleme-
nts of the lumbosacral plexus, as seen with extravasated contrast
during SIJ injections.6,14 In addition, cases of inferior SIJ osteo-
phytes impinging on the sciatic nerve have also been described as
one etiology for more distal pain.15

In the iFuse Implant System Minimally Invasive Arthrodesis
(iMIA) cohort, 68% of patients presented with referred pain to the
leg.11 In another series, Weksler et al.8 reported 23% of patients
with RLP to the calf or foot, whereas Visser et al.5 reported 41% of
patients presenting with radiating lower leg pain nonattributable to a
specific nerve root as being referrable to the SIJ. Slipman et al.16

similarly reported 28% lower leg symptoms related to SIJ disease.
One particular challenge in comparing these studies and thus the
management of these patients is the lack of clarity and consensus
regarding the nature of lower leg pain being referred pain versus

radicular pain, attributable to incomplete understanding of the under-
lying mechanism of pain generation.

SIJ and Concomitant Lumbosacral Disease
Establishing the diagnosis of SIJ dysfunction remains challeng-

ing, and standard recommendations are for the use of multimodal
testing, including provocative maneuvers, imaging findings, and di-
agnostic or therapeutic injections. Concomitant lumbosacral disease
may confound these findings or vice versa.

There have been some attempts to understand the coassociation
of SIJ and lumbosacral degenerative disease. Galm et al.17 rep-
orted on a series of 150 patients presenting with low back pain
and imaging-proven lumbar disc herniations, with 46 patients (31%)
being found to have evidence of SIJ dysfunction. Similarly, Telli
et al.18 reported an incidence of SIJ dysfunction of 33.3% in their
cohort of 234 patients with evidence of lumbar disc herniation. This
high rate of crossover highlights the need for careful patient evalua-
tion before surgical intervention.

Patients with a prior history of lumbosacral fusion or decompres-
sive surgery might also have a higher incidence of adjacent segment
disease at the SIJ in clinical series.19,20 Correlated radiographic find-
ings and improvement after injections also indicate propensity for fur-
ther degeneration of the SIJ after lumbosacral surgery.21,22 Finally,
biomechanical data indicate that long-segment fusion to S1 may pre-
dispose to adjacent segment changes in the SIJ.23

Outcomes After SIJ Fusion
Improvement of lower extremity complaints related to SIJ dys-

function has been reported in previous clinical series for both medi-
cal and surgical cohorts.4,15 Nonsurgical therapy for SIJ-related leg
pain has also been shown to be successful in an RCT.7

Surgical outcomes from RCTs have focused primarily on metrics
related to pain, functionality, and QOL. Significant improvement in
these metrics has been shown in two RCTs for patients undergoing
SIJ fusion compared with medical management.9,10 In the Investiga-
tion of Sacroiliac Fusion Treatment trial, the authors did not note a
difference in patients with or without a prior history of spinal fusion
compared with a medical cohort.9 Unfortunately, there is limited
analysis of leg pain outcomes from this cohort.

Patients included in the iMIA studies specifically did not have a
history of having undergone a prior spinal fusion. In a subgroup
analysis of patients in the iMIA study, the authors reported signifi-
cant improvement in RLP and QOL metrics. In their limited 6-month
follow-up, they did not find an association with the type of RLP and
response to SIJ fusion.10,11

Limited data exist on outcomes for patients undergoing SIJ fusion
after previous spinal surgery. Schroeder et al.19 reported improve-
ment in QOL metrics after SIJ fusion in patients with prior long-seg-
ment spinal fusions ending at the sacrum. SIJ fusion might also be
associated with certain biomechanical advantages after adjacent spi-
nal surgery to S1.23 This appears to be an area where further study
is needed, especially in cohorts presenting with radicular symptoms.

Lessons
In the case we present above, we originally diagnosed this pa-

tient as having L5–S1 radiculopathy, which seemed appropriate
based on the radiographic findings and the dermatomal distribution
of her pain. Ultimately, we came to the conclusion that she really
had lumbosacral plexus irritation secondary to SIJ dysfunction.

FIG. 3. Coronal lumbar CT showing increased right greater
than left cortical bone formation, osteophyte development,
and intraarticular sacroiliac joint air.
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The most important findings that resulted in this diagnosis were the
developing physical examination findings and positive provocative
maneuvers. Imaging findings and the clinical course of worsening
after an adjacent segment spinal surgery also provided clues to
making the diagnosis.

This case is a good representation of how easy it can be to con-
fuse these two processes. Very careful attention needs to be paid
in the setting of L5–S1 symptoms and low back pain, regardless of
the radiographic appearance of the L5–S1 interspace. SIJ dysfunc-
tion should be ruled out for every case of L5–S1 radiculopathy in
order to avoid unnecessary surgery. The SIJ can be a significant
lower extremity pain generator, and SIJ fusion has been shown to
significantly improve symptoms in patients with medically refractory
SIJ dysfunction. Concomitant lumbosacral disease may confound
the understanding of these patients and has a relatively high inci-
dence. Further large cohort studies are needed to better understand
predictors of success for patients with these coinciding conditions,
including the role of perioperative imaging, provocative maneuvers,
and invasive diagnostic tests.
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