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Introduction: Sacroiliac joint (SIJ) pain affects older adults with a prevalence of up to 20% among patients with chronic low back
pain. While pain medication, joint blocks and denervation procedures achieve pain relief in most patients, some cases fail to
improve. Our goal was to determine the effectiveness of SIJ peripheral nerve stimulation in patients with severe conservative
therapy–refractory SIJ pain.

Materials and Methods: Here we present 12 patients with severe conservative therapy–refractory pain receiving an SIJ periph-
eral nerve stimulation. Patient satisfaction, pain, and quality of life were evaluated by means of the International Patient Satisfac-
tion Index (IPSI), visual analog scale (VAS), and Oswestry Disability Index 2.0 (ODI) using standard questionnaires. For stimulation
we placed an eight-pole peripheral nerve electrode parallel to the SIJ.

Results: Two weeks postoperatively, our patients reported an average ODI reduction from 57% to 32% and VAS from 9 to 2.1. IPSI
was 1.1. After six months, the therapy was rated as effective in seven out of eight patients reporting at that period. The average ODI
was low at 34% (p = 0.0006), while the VAS index rose to 3.8 (p < 0.0001) and IPSI to 1.9. Twelve months after stimulation, six out
of seven patients considered their treatment a success with an average ODI of 21% (p < 0.0005), VAS 1.7 (p < 0.0001), and IPSI 1.3.

Conclusions: We conclude that SIJ stimulation is a promising therapeutic strategy in the treatment of intractable SIJ pain. Further
studies are required to determine the precise target group and long-term effect of this novel treatment method.
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INTRODUCTION

Low back pain is one of the most common disorders leading to
long-term disability in industrial countries, thus having an enor-
mous socioeconomic impact. In the industrial world, loss of cumu-
lated work force due to low back pain varies between 2% (US) and
4% (Germany) (1). The cumulative lifetime risk to develop low back
pain lasting at least two weeks is 13.8% (2). The prevalence rate of
sacroiliac joint (SIJ) pain among all patients with back pain is
around 20% (3–5). Estimates of SIJ sources of back and leg pain
have been between 10–38% utilizing compared diagnostic injec-
tions, with false positive rate estimated between 0% and 53.8%
(5,6).

SIJ pain is commonly perceived in the gluteal region, but it can be
referred to the lower limbs and/or lumbar region (7). Pain relief after
a local anesthesia block in the SIJ is the most specific method for
diagnosing SIJ pain (8).

Conventional treatment for chronic SIJ pain includes activity
modification, anti-inflammatory and analgesic medications, manual
therapy, and repetitive intra-articular SIJ blocks with local anesthetic
and corticosteroids (8). If the latter fails, radiofrequency (RF) abla-
tion of the lateral branches of S1–S3 may be considered (9). Should
all these modalities fail, an SIJ arthrodesis can be performed (10).

The posterior sensory innervation of the SIJ is through nerve
branches that pass medially from the posterior aspect of the SIJ to

converge to the rami dorsales. Several anatomic analyses have dem-
onstrated a wide range of sensory fiber types from the L4 to the
S1–S4 dorsal rami (11–13). The S1–S3 rami dorsales vary in number
and enter the corresponding sacral foramen at variable sites along
its lateral border (12,14) of the aperture. Given these anatomic fea-
tures, different SIJ RF ablation approaches have been described.
Techniques include application of RF lesions directly to the SIJ (15)
or administration of fluoroscopically guided RF lesions along the
lateral aspect of the dorsal apertures of the sacral foramina (16,17).
Unfortunately, searching for the symptomatic rami dorsales using
provocative electrical stimulation followed by ablation is a techni-
cally demanding and painful procedure with a 50% success rate six
months after the procedure (15).
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During the past few decades, spinal cord and peripheral nerve
stimulation have increasingly been used to treat chronic pain. The
most common indications include failed back surgery syndrome
with radicular pain, complex regional pain syndrome, chronic
arachnoiditis, peripheral neuropathy, phantom limb pain, angina,
and ischemic limb pain, occipital neuralgia, and others (18).
Recently, studies have shown that subcutaneous stimulation is suc-
cessful for treating SIJ pain (19) and sacral nerve root stimulation for
coccygodynia (20,21).

Electric stimulation has been proven to block pain conduction
when applied to peripheral nerves, spinal cord, and spinal cord
radices (22). Here we tested whether an electrode placed in close
proximity and parallel to the SIJ would be able to improve pain
conducted by the rami dorsales.

MATERIALS AND METHODS
Patients

Seven male and five female consecutive patients with an
implanted SIJ neurostimulator were enrolled in the study.
Age ranged between 54 and 85 (mean 75) years (Table 1). Initially,
all patients suffered from pain perceived in the SIJ. Prior to
consideration for operation, patients were treated unsuccessfully
with nonsteroidal anti-inflammatory drugs, in some cases
with opioids and physical therapy. Sacral pathologies had been
ruled out by CT or MRI scan. After a positive Gillette test, Gaenslen
test, or Faber maneuver, a diagnostic SIJ block with bupivacaine
0.5% of the SIJ was performed. A positive diagnostic block (more
than 50% pain relief ) was followed by two infiltrations with 10 mL
bupivacaine 0.5% and triamcinolone 40 mg within the following
two weeks.

After pain recurrence, a group of consecutive patients were
offered either a percutaneous RF ablation or a test stimulation of the
SIJ. No precise record about the number of patients offered stimu-
lation was made. Roughly two out of three patients agreed to the
procedure.

Operation
We implanted a 1 × 8 electrode and the Prime Advanced genera-

tor (Medtronic, Minneapolis, MN, USA). Both are approved for use in

patients with low back pain (on-label use). Patients’ consent was
obtained according to all requirements of German and European
law. The risks of the procedure, including bleeding, infection, nerve
injury, treatment failure, and alternative treatments, were discussed.

Patients were placed in a prone position. After sterile preparation,
the skin and subcutaneous tissues above the most caudal part of
the sacrum were infiltrated with approximately 10 mL of 1%
prilocain (Xylonest®, AstraZeneca GmbH, Wedel, Germany). Under
fluoroscopic guidance, a 14-gauge Tuohy needle was advanced
from the starting point (2–3 cm lateral from the S3 spinous process)
cranially keeping medially and parallel to the SIJ almost up to the
transvers process of L5. After removal of stylet, the octad lead was
subsequently advanced through the needle. The goal was to place
the electrode between the SIJ and sacral foramina (Fig. 1) as close to
the dorsal surface of the sacrum as possible (∼5 mm). There is only
one incision made, 2 cm above and 1 cm below the starting point
(2–3 cm lateral from the S3 spinous process). The extension elec-
trode was pierced out as far lateral as possible. The electrodes were
secured using the bi-wing Injex Anchoring System (Medtronic).
Intraoperative stimulation never evoked radicular pain or muscle
contraction. The patients tolerated the procedure very well. In five
out of 12 cases (due to pain in both SIJs), bilateral stimulation using
two electrodes was performed.

In most cases, we used following stimulation parameters: 2–4 V,
450 µs, 80 Hz.

Discharge and operational instructions for the external generator
were provided. If during the five- to eight-day trial the patient expe-
rienced relevant pain relief (i.e., more that 50% pain reduction), the
patient was offered permanent implantation of the stimulator.

Pain and Quality of Life Assessment
Patient satisfaction, pain, and quality of life were evaluated by

means of the International Patient Satisfaction Index (IPSI),
Oswestry Disability Index 2.0 (ODI), and visual analog scale (VAS)
using standard questionnaires adapted to a German-speaking
population. A member of our team administered the question-
naires. Patient assessment was performed before OP, one to two
weeks, one to two months, six months, and 12 months after stimu-
lation. Since it is an ongoing study, not all patients have reached all
checkpoints. Treatment was considered effective at an IPSI ≤2.

Table 1. Summary of Clinical Data.

Age Disease
duration
(years)

Conservative
treatment

SIJ block SIJ
neurolysis

Test
stimulation

Battery
implantation

System
explantation

Electrode
revision

Follow-up
(in months)

Patient 01 80 3 + + + + + − + 12
Patient 02 83 5 + + + + + − − 6
Patient 03 74 5 + + − + + − − 12
Patient 04 54 2 + + + + + + − 12
Patient 05 74 2 + + − + + − − 12
Patient 06 75 3 + + − + + − + 12
Patient 07 83 3 + + − + + − − 12
Patient 08 85 4 + + − + + − − 12
Patient 09 73 3 + + − + + − − 6
Patient 10 72 5 + + − + + − − 12
Patient 11 82 1 + + − + + − − 1
Patient 12 72 2 + + − + + − − 6
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Statistical Analysis
Statistical analysis was performed using the Mann–Whitney

U-test, and the preoperative VAS and ODI score served as basis
for comparison. GraphPad Prism 6 (La Jolla, CA, USA) was used for all
calculations.

RESULTS

In all 12 cases, test stimulation achieved more than 50% pain
reduction and a permanent neurostimulator was implanted. About
two weeks after neurostimulator implantation, an average VAS
reduction from 9 to 2.1 was reported, which was paralleled by an
ODI decrease from 57% to 32% (Fig. 2, Table S1). The average IPSI
of our patients at that time was 1.1. Pain relief was observed
between one to seven days after stimulation was turned on. In
some cases, when turning the stimulation device off, pain relief
was present for a longer period of time (one day up to two to
three weeks).

At the third checkpoint, after six months, the therapy was rated as
effective in eight out of 11 patients who reached this checkpoint
(Table S1). The average ODI was 34% (p = 0.0006, Mann–Whitney
U-test, as compared to the preoperative values); however, the VAS
index rose to 3.8 (p < 0.0001, Mann–Whitney U-test, as compared to
the preoperative values) and IPSI to 1.9. This result specifically
reflects the therapy failure in patient 04 and patient 06. Two patients
did not show up at the six months checkpoint. At the next point,
they were rated as therapy success. After the device was implanted,
we were informed that patient 04 has applied for an invalidity
pension and was thus possibly not interested in a long-lasting pain
relief. In this case, the stimulation system was explanted. After
reimplantation of the electrode in patient 06, a VAS of 0 was
achieved at the 12 months checkpoint.

Twelve months after stimulation, six out of nine patients who
reached this checkpoint (Table S1) considered the treatment a

success.The average ODI was 21% (p < 0.0005, Mann–Whitney U-test,
as compared to the preoperative values), the VAS index fell to 1.7 (p <
0.0001, Mann–Whitney U-test, as compared to the preoperative
values) and IPSI to 1.3. In all cases considered successful (IPSI < 2), the
preoperative pain medication dose was reduced at least by 50%.

After the sixth month checkpoint, patient 01 reported that the
stimulation interferes with his sleep and started turning off the
device at night. Several attempts failed to improve the effect of the
system under this 12h-on regime. At the 12th month checkpoint,
the patient reported an overall ODI of 50%, VAS of 8 and IPSI of 3.
The patient refused an explanation since he found the stimulation
helpful in reducing pain when mowing his lawn.

DISCUSSION

Here we present a novel method for treating SIJ pain by periph-
eral nerve stimulation. In a small patient cohort, we provide evi-
dence that stimulation of the SIJ is a safe and successful method of
treating otherwise therapy refractory SIJ pain. Proper patient selec-
tion, however, is crucial for obtaining satisfactory results. Due to
our poor experience with patient 04, at this stage we would rec-
ommend not to use SIJ stimulation in patients who have filed
financial claims.

Recently, a series with transverse SIJ stimulation was successful
for treating SIJ pain (19). The results are encouraging since 80% of
patients achieved improvement in pain and no complications were
reported. Since anatomical studies have proven that the SIJ is inner-
vated by the rami dorsales L4–S4 (5,12,13), a clear disadvantage of
this method is that the electrode is placed subcutaneously in some
cases several centimeters away from the SIJ and it stimulates
transversally only one part of the SIJ. Using our technique, the elec-
trode is placed parallel to the SIJ, thus being able to stimulate
almost the entire dorsal surface of the SIJ, much closer to the its
dorsal innervation.

a b

Figure 1. Lateral X-ray a. and 3D CT-scan reconstruction, b. of a sacroiliac joint stimulation electrode.
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Our data demonstrated that SIJ stimulation seems safe and fea-
sible as no severe complications were observed. Larger studies
investigating the efficacy of SIJ stimulation should be performed as
1) the sample was small; 2) the pain did not improve in all patients;
and 3) the follow-up period was not long enough to draw final
conclusions for a chronic disease.

The current practice algorithm offers neurotomy of the rami dor-
sales L4–S3 as the last minimally invasive therapy option (7) before
performing SIJ arthrodesis. Our results and others’ (19,23) suggest
that stimulation of the SIJ might be taken into consideration before
performing the far more invasive arthrodesis (Fig. 3).

CONCLUSIONS

Peripheral nerve stimulation has been reported to be effective in
the treatment of different types of intractable pain (22). Here we
show that intractable SIJ dysfunction can be treated by peripheral
nerve stimulation of the SIJ. We do realize that this is an early report
for treating a chronic pain condition. Thus, a longer follow-up of a
larger patient cohort in a multicenter setting would be necessary to
draw final conclusions about the long-term efficacy of this low risk,
but expensive procedure.
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Figure 2. Dot-blot representation of treatment outcome in ten patients with
sacroiliac joint stimulation: a. visual analog scale (VAS), b. International Patient
Satisfaction Index (IPSI), and c. Oswestry Disability Index 2.0 (ODI) during the
course of treatment.

Figure 3. Proposed practice algorithm for treatment of sacroiliac joint (SIJ)
pain.
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SUPPORTING INFORMATION

Additional Supporting Information may be found in the online
version of this article at the publisher’s web site:

Table S1. Clinical outcome (raw data).

COMMENTS

This is an interesting PNS modification to stimulate the L4-S2 lateral
branches of the SIJ; expanding upon a similar extra-spinal PNS
approach at S4/5 for coccygodynia (1). The advantages include tech-
nical ease and speed of placement, lower power consumption, stable
target capture and minimal risk of migration. The primary unknown
includes the ability to maintain long-term relief as transitional
mechanical dysfunction progresses distal to fusion. Overall a very
useful consideration for patients who have failed conservative and
denervation techniques.

Kenneth M. Aló, MD
Houston, TX, USA

REFERENCE
1. Aló KM, Hirzallah M, Richter EO. Technical Note: Percutaneous Cephalocaudal Peripheral

Nerve Stimulation for Coccygodynia. The Evolving Use of Minimally Invasive Surgery for
the Treatment of Pain-Special Supplement of the Journal of Neurosurgical Review
2011:1(S1);78–81.

***
This strategy is an important adjuvant to the treatment of sacroiliac
joint pain. Although further, more rigorous study is required, this is a
great initial step in the right direction.

Jason Pope, MD
Santa Rosa, CA, USA

***
Sacroiliac pain is an area of great difficulty for the pain therapist. The
proposal of the authors, which offers an interesting alternative treat-
ment, may be useful in patient management and could improve the
results of treatment in this pathology. Of course we need more data,
but this seems to be an encouraging starting point.

Gianni Colini-Baldeschi, MD
Rome, Italy

Comments not included in the Early View version of this paper.
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