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ARTICLE INFO ABSTRACT

Keywords: The goal of this case review is to evaluate safety and efficacy with the use of intra-articular
Sarco-iliac joint platelet-rich plasma (PRP) in patients with sacroiliac (SI) joint (SIJ) pain. The secondary
Platelet-rich plasma outcomes include additional medical treatments, hospitalization, and surgery. SIJ pain
Regeneration contributes significantly to the social and economic burden due to its long-standing and

debilitating course. Current treatments include either interventional procedures with
transient benefits or invasive surgical options. PRP has been used clinically in various
settings for its anti-inflammatory and tissue repair properties attributed to growth factors.
Ten patients with chronic SIJ pain who tried and failed conservative treatments were
administered a single injection of 4 mm autologous PRP into the joint under fluoroscopic
guidance after careful clinical and imaging evaluation. The patients were followed up at 1,
3, 6, and 12 months postinjection and primary and secondary outcomes were recorded.
Verbal analog scale score for pain of all patients decreased more than 50% and their
function increased for the period of 12 months. None of the patients presented to the
hospital or clinic or received any treatments or surgery after the PRP injection. There were
no adverse reactions, side effects, or complications. PRP presents as a promising option
based on our preliminary observation. Larger, well-designed randomized controlled trials
are warranted to understand the full breath of the efficacy, risks, and complications from
the use of PRP for SIJ pain.

© 2016 Elsevier Inc. All rights reserved.

Introduction of patients with back pain after a technically successful

fusion exhibiting SIj-mediated pain.> The vast prevalence
Low back pain is the greatest contributor of disability of S mediated pain is responsible for the increase in
worldwide and a significant burden to society being respon- SJ interventions from 46,940 in 2000 to 231,800 in 2008
sible for an estimated 83 million years lived with disability in thereby raising the combined Medicare payments for low
2010."? In those with low back pain, the prevalence of back interventions from $362 million in 2000 to $1.231 billion
sacroiliac (SI) joint (SIj)-mediated pain ranges from 13%-  to 2008.° There is an immediate need for long-lasting,
30%.> There is an even higher prevalence in patients who minimally invasive and cost-effective treatments for SIJ-
have had lumbar fusion surgery, with one study showing 35% mediated pain.
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Regenerative medicine is a rapidly growing field with a
promise for tissue repair and restoration. The benefits of this
field extend to a number of medical disciplines, including
cardiology, neurology, vascular, plastic surgery, orthopedics,
and spine. The use of biologics for low back pain has been
previously described in discs, facet joints, lumbar ligaments
and muscles, and epidural space. To our knowledge there
have been no reported cases of intra-articular injection of
platelet-rich plasma (PRP) injection for SIJ pain. In this
article we have discussed safety and efficacy with the use
of intra-articular PRP for SIJ-mediated pain.

Biologics background

There are several autologous and allogenic biologic prepara-
tions from a variety of sources such as fetal, embryonic,
amniotic, adult skin, peripheral blood, adipose tissue, and
bone marrow. The autologous products, PRP, obtained
from centrifugation of human peripheral blood and the
mesenchymal stem cells from human adipose tissue or bone
marrow are most commonly used in clinical practice.

PRP is the plasma fraction rich in platelets that package a
variety of growth factors in their alpha granules, which along
with cytokines modulate the anti-inflammatory pathway and
ultimately decrease inflammation and repair the damaged
tissue. PRP has been shown to promote macrophage activa-
tion, collagen proliferation, cellular differentiation, vasodila-
tion, and vascularization. The rationale behind the injection
of PRP is to deliver a high concentration of autologous growth
factors, and cytokines to areas with poor vascularization or
poor inherent healing potential.” This makes it a worthwhile
solution for SIJ related inflammation and pain.

Clinical presentation

The SIJ is the largest axial joint in the human body. It is weight
bearing, diarthrodial synovial joint that transfers energy, and
force from the spine to the pelvis.°® A healthy SIJ is stabilized
by the SI, iliolumbar, sacrotuberous, and sacrospinal liga-
ments.” The specific innervation of SIJ is controversial.” The
innervation from the ventral rami of L4, L5, the dorsal rami of
L5, S1, and S2 is most commonly accepted. SIJ-mediated pain
can be caused by osteoarthritic degeneration, inflammatory
disease, tumor, infection, or disruption of the joint, which can
occur via trauma or pregnancy.’ Pain from the SIJ most
commonly presents in the gluteal region, but can be referred
to a variety of other sites, including the lumbar region, abdo-
men, groin, lower limbs, and foot.®

Diagnosing SIJ-mediated pain can be difficult because the
presenting pain is similar in both character and location to
other sources of back pain.®’ Imaging studies such as X-rays,
computed tomography or magnetic resonance imagings do not

Table 1 - Age distribution categorized by age groups.

Age range 30-40 40-50 50-60
Number of patients 5 3 2
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Fig. 1 - Pain range (VAS) and years of pain distribution. VAS,

visual analog scale. (Color version of figure is available
online.)

serve as a conclusive diagnostic tool except in case of signifi-
cant structural joint alteration. The current assessment for
diagnosing SIJ-mediated pain is single or double diagnostic
block of the heavily innervated SIJ through the injection of local
anesthetic. The 2013 American Society of Interventional Pain
Physicians (ASIPP) guidelines describe the evidence for single or
double blocks with 75%-100% pain relief as good."" To help
clinicians decide which patients warrant further study and
diagnostic blocks, provocative maneuvers, including the dis-
traction, compression, thigh thrust, Gaenslen's and sacral
thrust test, can be useful if three or more are positive.*'*

Current treatments

As with most musculoskeletal conditions, conservative and
interventional management options are available for SIJ-
mediated pain. Conservative options include exercise therapy
and chiropractic manipulation, but no high-quality evidence
supports their efficacy.™

Nonsurgical interventions to manage SIJ-mediated pain are
intra-articular and peri-articular injections as well as neurol-
ysis of the SIJ. The efficacy of intra-articular steroid injections
has been evaluated in many clinical and systematic reviews,
but the evidence for the effectiveness is limited for short- and
long-term relief.'* ASIPP guidelines recognize the effective-
ness of conventional radiofrequency neurotomy of SIJ
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Fig. 2 - Age distribution of patients, years. (Color version of
figure is available online.)
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Gender Distribution
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Fig. 3 - Gender distribution of patients. (Color version of
figure is available online.)

innervation as limited."* In fact, the only therapy described
by ASIPP to have a better than limited efficacy was cooled
radiofrequency neurotomy.**

Methods

Given the lack of effective, long-term solutions for SIJ pain,
we have offered PRP injections to patients with SIJ pain from
inflammatory or degenerative pathology. In this report, we
share our observation of pain and functional outcomes from
this therapy.

Ten patients, 4 males, and 6 females who suffered from SIJ-
mediated pain of >6 months duration were treated with PRP.
The age distribution included 5 patients below age of 40 and
5 over 40-year old (Table 1 and Figures 1-3).

They had tried and failed conservative treatments including
physical therapy and NSAIDs. They had at least 1 positive provo-
cative test and reported diagnostic response of >50% after of
local anesthetic injection consistent with the duration of action.
The inclusion and exclusion criteria was as presented in Table 2.

Magnetic resonance imaging of the SIJs was reviewed for all
patients for identification of inflammation with presence of
edema in subchondral bone and bone marrow and surround-
ing ligaments or degenerated when structural changes such

as erosions, sclerosis, ankylosis were noted. In 8 cases,
the imaging study was noted to be normal, 2 cases
sclerotic changes were associated with concurrent presence
of edema.

The procedure including risks and benefits were explained
in details to each patient. After informed consent, the
patients underwent unilateral or bilateral SIJ injections,
depending on their symptoms under fluoroscopy guidance
in an operating room setting using aseptic precautions.
Approximately 20-30 degrees of contralateral obliquity along
with 5-10 degrees of cephalocaudal tilt revealed the target
site, identified as the zone of maximum radiolucency. A 22-
gauge 3.5 or 5-in. needle depending on the depth of the joint
was advanced under fluoroscopic guidance until the needle
contacted the sacral lamina and then walked off laterally into
the joint and give away sensation was experienced. The final
needle position was confirmed in anteroposterior, oblique
and lateral view of the fluoroscopy.

PRP was obtained using 60 mL of whole blood to yield 7 mL
of PRP using the EmCyte Corporation centrifuge with
double spin technique at 3800 rpm for 1.5 minutes in the first
cycle followed by 5 minutes in the second. Approximately
4mL of PRP was injected into each joint until increased
pressure was felt in the plunger and solution could not be
injected easily (Figures 4 and 5). No activating or additive
agents were used with PRP. After the injection, the patients
were observed in the recovery room for 30 minutes and then
discharged home in stable condition with detailed postoper-
ative instructions. They were followed per protocol at 1
month, 3 months, 6 months, and 12 months postinjection.
Postoperative instructions included 2 weeks of limited activ-
ity with bracing followed by progressive SIJ stabilization and
mobilization exercises until they reached their full functional
potential.

Results

All patients improved by 3 months postinjection and main-
tained low pain levels not requiring any additional treat-
ments for up to 6 months postinjection. SF-36 demonstrated
improvement in both physical component summary scores
and mental component summary (MCS) scores in all patients.
There were no adverse reactions or complications in any
patient. None of the patients presented to the emergency
room, get hospitalized or receive surgery or any other inter-
ventions for the SIJ pain.

The results of changes in visual analog scale, SF-36 (physical
component summary and mental component summary) changes
at the 1, 3, 6, and 12-month follow-up are presented in Figures 6-8.

Table 2 - Inclusion and exclusion criteria for participation.

Inclusion criteria

Exclusion criteria

SJJ-mediated low back pain for >6 months

Failure of conservative treatment measures

One or more diagnostic or therapeutic SIJ injection with
LA + steroids with >50% relief

Patient refusal

Presence of a known bleedingdisorder

Pregnancy

Systemic or local infection

Presence of an unstable medical or psychiatric condition
Other significant low back pain generator
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Fig. 4 - Left sacroiliac joint; contralateral oblique view at 20° (A) and 7° (B) with needle tip in between the posterior and anterior

joint lines.

Discussion

PRP has been extensively studied in spine and orthopedics in
context of intervertebral disc degeneration, spinal fusion, and
osteoarthritis and cartilage repair of major joints. Despite its
extensive use in major joints, there have been no reports of
its use in sacroiliac joints. There is extensive literature on
prolotherapy over the sacroiliac ligaments including a recent
case study of four patients with series of 2 PRP injections via
prolotherapy technique at the Hackett points A-C under
ultrasound guidance.”” The study by Ko et al'® reported
statistically significant reduction in pain, and improvement
in quality of life at 12 months and at follow up 4-years
posttreatment. The PRP injection, however, was injected at
the ligament bone junction at the Hackett points A-C and

not injected directly into the joint. Here, we have discussed
the results in the first ever reported use of intra-articular
SIJ PRP.

The essence of PRP is to boost the damaged tissue's own
repair processes by delivering a concentrated dose of autol-
ogous growth factors and thereby activating local mesenchy-
mal stem cells at the site of injury. Some of the specific
growth factors released such as platelet-derived growth
factor, transforming growth factor-beta 1, insulin-like growth
factor-1, vascular endothelial growth factor, fibroblastic
growth factor, epidermal growth factor have been shown to
control the mechanism of tissue repair and restoration.'?
Through carefully orchestrated chemotaxis, angiogenesis,
cellular migration, proliferation and differentiation and extra
cellular matrix production, regeneration is brought forth.'*

Fig. 5 - Right sacroiliac joint; contralateral oblique view at 22° (A) and 5° (B) with needle tip in between the posterior and

anterior joint lines. (Color version of figure is available online.)
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Fig. 6 - Changes in VAS score for minimum, average, and maximum VAS along y-axis and time interval along x-axis. VAS,

visual analog scale. (Color version of figure is available online.)

This process seems particularly relevant in the setting of
inflamed or degenerated SIJ-mediated pain.

Similarly to PRP therapy, there is a breadth of evidence
supporting the use of MSCs in musculoskeletal, orthopedic,
and spine conditions. MSCs are self-renewing and undiffer-
entiated and upon induction by certain growth factors, these
cells can differentiate into osteoblast, chondroblasts, and
adipocytes.” They have demonstrated secretion of growth
factors, cell proliferation, angiogenesis, anti-inflammatory
effects, antiapoptic effects, and immunomodulation. The

PCS

exploitation of these properties has shown promise in regen-
erating the tissue of degenerated IVDs through increased
proteoglycan synthesis and type II collagen production’® and
providing pain relief."” There are no published reports on the
use of bone marrow concentrate for SJJ-mediated pain to our
knowledge. Our preliminary results of safety and efficacy with
intra-articular SIJ bone marrow concentrate look promising.
Based on our observation earlier, PRP appears to be an
assuring option for SIJ mediated pain. This is noted improve-
ment in pain and function in patients with chronic SIJ pain
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Fig. 7 - Changes in SF-36 PCS for minimum, average, and maximum PCS along y-axis and time interval along x-axis. PCS,
physical component summary scores. (Color version of figure is available online.)
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Fig. 8 - Changes in SF-36 MCS for minimum, average, and maximum with MCS along y-axis and time interval along x-axis.
MCS, mental component summary scores. (Color version of figure is available online.)

for as long as 8 years at various points along the spectrum of
SIJ inflammation and degeneration. We recognize the short-
comings of our report including the small sample size and
short duration of observation; however, this does provide an
inaugural consideration for biologics for SIJ mediated pain.
Larger well-designed, randomized clinical trials are needed to
understand the full effect of PRP and bone marrow concen-
trate for SIJ-mediated pain.

Conclusion

SIJ is a strong contributor of low back pain, the number one
cause of disability in United States. Currently available
interventional and surgical therapeutic options are not suffi-
cient for long-term pain relief. We report the first case series
of intra-articular use of PRP for SIJ-mediated pain. PRP
provides a natural, nonpharmacological, minimally invasive
option that has the potential for repair and restoration. There
is need for larger well-designed randomized controlled
studies to understand the full breath of its application to
SIJ-mediated pain.
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