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Abstract.

BACKGROUND: Two-thirds of adults worldwide will experience low back pain at some point in their life. In the following
case series, we present four patients with sacroiliac (SI) joint instability and severe chronic low back pain, which was refractory
to other treatment modalities.

OBJECTIVE: We investigated the efficacy of platelet-rich plasma (PRP) injections, a novel orthobiologic therapy, for reducing
SI joint pain, improving quality of life, and maintaining a clinical effect.

METHODS: Short-form McGill Pain Questionnaire (SFM), Numeric Rating Scale (NRS), and Oswestry Low Back Pain and
Disability Index were used for evaluation of treatment at pretreatment, 12-months and 48-months after treatment.

RESULTS: At follow-up 12-months post-treatment, pooled data from all patients reported a marked improvement in joint sta-
bility, a statistically significant reduction in pain, and improvement in quality of life. The clinical benefits of PRP were still
significant at 4-years post-treatment.

CONCLUSIONS: Platelet-rich plasma therapy exhibits clinical usefulness in both pain reduction and for functional improve-
ment in patients with chronic SI joint pain. The improvement in joint stability and low back pain was maintained at 1- and 4-years
post-treatment.

Keywords: Musculoskeletal and joint disorders, drugs and medicines, orthopaedics, back pain, occupational and environmental
medicine, Ehlers-Danlos syndrome, ligament laxity, sports and exercise medicine, fibromyalgia, neuropathic pain, motor vehicle
accident

1. Introduction reduces patients’ quality of life, but is also a heavy
socioeconomic burden worldwide [1,2]. Broadly, the
differential diagnoses for low back pain include non-
mechanical, and mechanical causes such as sacroil-
iac (SI) joint instability [3]. The SI joints are weight-
bearing diarthrodial joints, normally stabilized by the
strong iliosacral, iliolumbar, sacrotuberous, and sacros-

An increasing number of people suffer from chronic
low back pain, a debilitating condition which not only
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pinal ligaments which limit its range of motion. The
correlation between increased SI joint movement and
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low back pain was first documented in pregnant women
over a century ago [4]. More recent studies estimate the
prevalence of SI joint dysfunction as a cause for low
back pain at up to 22.5% [5].

The diagnosis of SI joint instability is made by a
combination of positive patient history, provocative
tests, imaging, and diagnostic injections. Characteris-
tically, SI joint associated low back pain is exacer-
bated by prolonged immobility, is unilateral in dis-
tribution, and radiates down the posterior compart-
ment of the thigh. Current treatments for SI joint in-
stability are however inadequate, varying from conser-
vative management, to the use of non-steroidal anti-
inflammatories (NSAIDs), opioids, botulinum-toxin-
A, corticosteroid injections, prolotherapy, radiofre-
quency denervation, and surgical stabilization [6-9]. In
this case series, we present four patients who were suc-
cessfully treated for SI joint instability and chronic low
back pain using PRP injections.

2. Case reports
2.1. Case I

A 45-year-old woman with a past medical history
significant for Ehlers-Danlos syndrome, fibromyalgia
and anterior L3-S1 spinal fusion presented with new
onset left-sided low back pain following a motor vehi-
cle accident, causing her to require assistance with ac-
tivities of daily living. On initial assessment, her short-
form McGill Pain Questionnaire (SFM) score was
34/45, with a Numerical Rating Scale for pain (NRS)
of 7/10, and an Oswestry Low Back Pain and Disabil-
ity score of 46/50. On examination, there was marked
tenderness and spasm of the adjacent piriformis mus-
cle upon anterior-posterior and vertical stressing of the
left SI joint. X-rays were negative for fractures, but a
subsequent MRI identified bilateral bony sclerosis in
the SI joints. Consequently, she was diagnosed with
Grade 3 left SI joint instability (Femoral shear test
grading: 0 = no instability; I = mild laxity; 2 = mod-
erate, with end-feel on stressing joint; 3 = marked,
with no end-feel; 4 = severe requiring surgery). No
benefit was achieved from previous cortisone and a se-
ries of sodium morrhuate and dextrose prolotherapy in-
jections into the left SI joint at Hackett’s Points B and
C. Short-term pain relief using NSAIDs and Tramadol
was also inadequate.

2.2. Case 2

A 67-year-old woman with a past medical history
significant for posterior L4-S1 spinal fusion presented

Table 1
Lumbar spinal movements
Patient score Normal
Flexion 90° 90°
Extension 12° 30°
Left lateral flexion 14° 30°
Right lateral flexion 18° 30°

with chronic right-sided low back pain following a pre-
vious tennis-related injury. The pain radiated down the
lateral thigh, and interfered with her ability to walk or
sit for prolonged periods. On initial assessment, her
SFM score was 14/45, with an NRS of 4/10, and an Os-
westry Low Back Pain and Disability score of 21/50.
On examination, there was no numbness or paraesthe-
sia, but there was marked tenderness over the right SI
joint, and trigger points within iliopsoas and quadra-
tus lumborum. Subsequent MRI scanning revealed se-
vere degenerative changes in the right SI joint. Conse-
quently, she was diagnosed with Grade 3 SI joint in-
stability. She trialed a series of sodium morrhuate and
dextrose prolotherapy injections into the right SI joint,
from which no clinical improvement was noted.

2.3. Case 3

A 40-year-old multiparous woman presented with
a 3-year history of dyspareunia progressing to severe
chronic low back pain. The pain was burning in sen-
sation, and left her nearly bedridden. On initial assess-
ment, her SFM score was 36/45, with an NRS of 7/10,
and an Oswestry Low Back Pain and Disability score
of 34/50. On examination, she had full range of mo-
tion of lumbar flexion, but limited extension and lat-
eral flexion (Table 1). The tenderness in both SI joints
was further associated with neuropathic signs includ-
ing brush allodynia, and pinprick hyperalgesia over
the lower back. Neurological examinations were other-
wise normal. Following further investigation, she was
diagnosed with Grade 2 right SI joint instability. A
multi-disciplinary treatment plan including physiother-
apy and spinal manipulations was employed. Pharma-
cological therapy with Onabotulinum Toxin A injec-
tions into the piriformis, paraspinal muscles (and in-
tradermal into the allodynic skin), bupivacaine, Rofe-
coxib, and Hydromorphone also provided temporary
pain relief.

2.4. Case4

A 48-year-old woman with a past medical history
significant for mild scoliosis at the T3 level presented
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with a 3-year history of chronic low back pain fol-
lowing a fall. Localized to the left SI joint with ra-
diation down both groins and the left lateral thigh,
the pain was of sufficient severity to limit sitting and
standing tolerance to 15 minutes. On initial assess-
ment, her SFM score was 23/45, with an NRS of 7/10,
and an Oswestry Low Back Pain and Disability score
of 36/50. On examination, left straight leg raise was
limited to 75°, and a positive left-sided response was
observed to other SI joint manoevres including the
Patrick’s, Gaenslen’s, Gillet’s , Yeomen’s, and shear
test. X-rays were negative for fractures, but subsequent
CT and MRI scanning revealed Grade 1 anterolisthe-
sis at L4-L5, spondylolysis at L5, as well as concentric
disc bulges and facet osteoarthropathy at L.3-L4, L4-
L5, and L5-S1. Consequently, she was diagnosed with
Grade 2+ left SI joint instability. She noticed some
clinical benefit following physiotherapy, as well as a
trial of sodium morrhuate and dextrose prolotherapy
injections at Hackett’s Points A, B, C, and interspinous
ligaments. Temporary pain relief was provided with
low dose Pregabalin (25 mg BD).

3. Methods

Signed informed consent was provided from each
patient for involvment in this study. We diagnosed
SI joint instability through a combination of posi-
tive patient history, a physical examination including
provocative SI joint manoeuvres [10] (Table 2), and
imaging studies. X-rays, CT, and MRI scans were nec-
essary to exclude pathologies such as fractures or ma-
lignancy, and to identify other abnormalties suggestive
of osteoarthritic changes, herniated nuclei pulposi, or
ankylosing spondylitis.

In our study, all autologous PRP was prepared us-
ing the Harvest Technologies SmartPReP 2 Platelet
Concentrate System according to manufacturer’s in-
structions. Briefly, 60 mL of venous blood was drawn
aseptically and mixed with 8 mL of acid citrate dex-
trose solution. This anti-coagulated blood was subse-
quently centrifuged for 14 minutes at 3200 RPM to
separate plasma from blood cells and the platelet con-
centrate. The platelet poor portion was removed and
the remaining platelets with buffy coat (WBCs) and
RBCs was remixed resulting in 10 mL of PRP (with
a platelet concentration 5-6x above baseline). This
was subsequently injected (3 inch 22 g needles) with
ultrasound-guidance (13-6 MHz linear array probe; 5-
2 MHz curved probe for subject 1) (Fig. 1) and us-

ing prolotherapy technique (0.5 ml with each needle
contact of the ligament-bone interface) at Hackett’s
Points A, B, and C (Fig. 2). Injections were given after
local anesthetic (preservative-free buffered lidocaine)
was administered to the overlying skin and underlying
muscle-fascia for patient comfort. Other than a “full-
ness discomfort” lasting 10—15 minutes post-injection,
no adverse reactions were reported. Each patient re-
ceived two sessions of PRP treatment. Statistical anal-
yses and comparison of relative patient pain scores
pre- and post-treatment was carried out using one-way
ANOVA followed by Dunnett’s Multiple Comparison
test P < 0.05 (Fig. 3).

4. Results

Follow-up data for patients was obtained at 1-year
and 4-years post-treatment, with the primary efficacy
endpoint for PRP therapy in SI joint instability eval-
uated by changes in low back pain. Patients did not
seek any alternative therapy during the follow-up pe-
riod. The pooled data from all patients demonstrated a
clinically and statistically significant reduction in pain
at 1-year post treatment, as evidenced by a 93%, 88%,
and 75% reduction in the mean SFM (P < 0.0001),
NRS (P < 0.001) and Oswestry Low Back Pain and
Disability (P < 0.0001) scores respectively (Fig. 3).
The clinical benefits of PRP were still significant at
4-years post-treatment. Critically, patients achieved an
improvement in their quality of life, and returned to
their pre-injury statuses.

5. Discussion

PRP is autologous blood plasma containing an en-
riched platelet concentration of approximately 1 mil-
lion platelets per microlitre — five times the base-
line level [11]. The exact mechanisms by which PRP
promotes tissue repair are poorly understood, but are
likely to involve platelet degranulation and release of
growth factors [12-18] (Table 3).

Currently, PRP is most frequently used in muscu-
loskeletal tendinous and ligamentous injuries, where
natural healing capacity is limited by poor vascular-
ity. Indeed, one in vitro study demonstrated that PRP
accelerated healing in tendinopathies through VEGF-
induced neovascularization [19]. PRP was also shown
to enhance gene expression of type I and type III col-
lagen in equine tendons [20]. Further evidence was
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Table 2

Orthopedic tests for evaluating SI joint dysfunction

Test name Position Method Positive signs

Compression Supine Exert a medial force bilaterally from the ante-  Increased pressure sensation in the SI joints

rior superior iliac spine (ASIS)

Distraction Supine Press bilaterally downwards and laterally on the ~ Unilateral gluteal or posterior leg pain

ASIS
FABER/Patrick’s Supine Place the test leg into flexion, abduction, and  Pain before the knee depresses to the level of
external rotation with the ankle resting above  the opposite straight leg
the patella of the opposite extended leg. De-
press the knee towards the horizontal.

Fortin Finger Standing Point to the area of the pain Pain is localized with one finger, the area is im-
mediately inferomedial to the posterior superior
iliac spine (PSIS), and identified consistently
over the last 2 trials

Gaenslen’s Supine Flex both legs with knees against the chest and ~ SI joint pain

lower the test leg into extension

Gillet’s Standing Stand on one leg whilst bringing the opposite ~ Movement of the SI joint on the side the knee

knee up towards the chest is flexed in a superior direction

Goldthwait’s Supine Perform a straight leg raise Pain before movement occurs at the inter-
spinous spaces

Piedallu’s Sign Sitting Compare the heights of each PSIS The lower PSIS elevates above the PSIS of the
opposite side on forward flexion

Prone Knee Bending ~ Prone Flex patient’s knee so that the heel is brought to  Rotation of the ipsilateral ASIS before the knee

the gluteal muscles reaches 90° flexion

Shear Prone Apply pressure in a rostral direction to the  SIjoint pain

sacrum near the coccyx, with simultaneous
counter pressure against the legs
Apply pressure through long axis of femur with  SI joint laxity
thigh flexed, abducted and laterally rotated 45
Supine degrees from midline
Straight Leg Raising ~ Supine Flex the leg with knee fully extended SI joint pain
Yeoman’s Prone Flex the test knee to 90° and extend the same  SI joint pain

hip

Fig. 1. PRP-injections performed under ultrasound guidance.



G.D. Ko et al. / Case series of ultrasound-guided platelet-rich plasma injections for SI joint dysfunction 367

Fig. 2. PRP-injection sites. Injections were performed at Hackett’s Point A, B (medial to the PSIS), and C (inferior to the PSIS).
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Fig. 3. Comparison of relative patient pain scores pre- and post-treatment. PRP therapy significantly improved patients (a) SEM, (b) NRS, and (c)
Oswestry pain scores. Bars with 1 asterisk indicates a significant pain reduction compared to pre-treatment values based on a one-way ANOVA
followed by Dunnett’s Multiple Comparison test, P < 0.05. Bars with 2 asterisks indicate P < 0.001, and 3 asterisks indicate P < 0.0001.

provided by a rabbit patellar tendon defect model,
whereby PRP therapy was significantly associated with
IGF-1 overexpression and accelerated tendon healing
as compared to controls [21]. Percutaneous PRP injec-
tons into a transected Achilles tendon in a rat model
also increased tendon callus strength and stiffness by
30% after one week [22]. Collectively, improved ten-
don mechanical properties in PRP treatment groups
were observed [23]. Another clinical indication for
PRP is osteoarthritis (OA) [24,25], since hyaluronic
acid synthesis is stimulated by platelet released growth
factors [26]. PRP injections have also been found to

shorten recovery time after muscle strain injuries [27].
Thus, PRP appears beneficial in healing soft tissue in-
juries.

To our knowledge, this is the first study investi-
gating the use of PRP therapy in SI joint related
low back pain. PRP has previously been success-
fully used in the management of various soft tis-
sue injuries. In the treatment of elbow epicondylar
tendinosis, a single PRP injection resulted in a sus-
tained and significant reduction in pain over time [28],
and was subsequently proven to be superior to corti-
costeroid injections in a double-blinded randomized-
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Summary of growth factors in platelet-rich plasma (PRP)

Growth factor Function Reference

TGF-3 Pro-inflammatory [12]
Regulates collagen synthesis and collagenase secretion
Induces deposition of bone matrix

PDGF Facilitates production of other growth factors [13]
Stimulates chemotaxis of fibroblasts, macrophages, and stem cells
Contributes to tissue remodeling

IGF-1 Promotes protein synthesis and proliferation of fibroblasts and myoblasts [14]
Enhances collagen and matrix synthesis

VEGF Promotes angiogenesis and increases vessel permeability [15]

FGF Promotes growth and differentiation of chondrocytes and osteoblasts [16]
Contributes to production of granulation tissue

EGF Regulates collagenase secretion [17,18]

Abbreviations: TGF-£ (Transforming growth factor-3); PDGF (Platelet-derived growth factor); IGF-1 (Insulin-like growth factor-1); VEGF
(Vascular endothelial growth factor); FGF (fibroblast growth factor); EGF (epidermal growth factor).

control trial [29]. In a separate prospective double-
blinded randomized-controlled study of 53 patients
with complete rotator cuff tear, surgical repair with
PRP treatment was associated with a greater reduction
in pain and improvement in strength than surgery alone
at 3-months post-treatment [30]. The use of PRP ther-
apy in conjuction with open surgical repair for Achilles
tendon rupture in athletes was also linked to an earlier
return to baseline function [31]. More recently, studies
demonstrated that PRP injections showed significantly
more, as well as longer efficacy than hyaluronic acid
injections in reducing pain and recovering articular
function in patients with OA [32]. A FDA sanctioned
study demonstrated effectiveness and safety for OA of
the knee [33]. Conversely, other studies have reported
no additional benefit of PRP over standard treatments
for both OA [34] and tendinous injuries [35]. Potential
reasons for the differing results may arise from small
study sizes, differences in PRP preparation, and patient
group selection. Thus, PRP appears to be broadly ben-
eficial in the treatment of both tendinopathies and de-
generative cartilaginous lesions.

Current guidelines for the management of confirmed
SI joint dysfunction begins with physiotherapy and
oral analgesics. If no significant pain relief is achieved
within six weeks, a trial of intra-articular corticosteroid
injections is usually offered. Alternative options in-
cluding radiofrequency denervation offer limited suc-
cess in reducing pain and improving SI joint stabil-
ity [36]. Since SI joint instability is associated with os-
teoarthritic degenerative changes, as well as ligamen-
tous and tendinous injuries, we anticipate that PRP
treatment will improve SI joint stability and conse-
quently, reduce low back pain.

In this case series, we observed that patients achie-
ved a clinically and statistically significant reduction
in low back pain at follow up 1-year and 4-years post-
treatment. However, the theraputic benefit was notica-
bly less at 4-years post-treatment when evaluated by
the SFM and NRS scores. It is plausable that the differ-
ence in the NRS score is erroneous — not only have pre-
vious studies found the NRS score to have limited ac-
curacy [37], but there was no loss of theraputic benefit
between 1-year and 4-years post-treatment when eval-
uated by the more specific Oswestry Low Back Pain
and Disability Index. Alternatively, the clinical benefits
from PRP treatment may diminish over time [30,38].

There was also several limitations to our study. We
diagnosed SI joint instability on the basis of posi-
tive patient history, provocative tests, and imaging.
However, the diagnostic value of examination tests for
SI joint pain is limited [39]. Whilst the use of the
provocative SI joint manoeuvres in combination im-
proves accuracy [40], a definitive diagnosis requires a
90% or greater reduction in pain following fluoroscop-
ically guided intra-articular injections of local anes-
thetic [41]. Moreover, needle stimulus also has thera-
peutic effects [42]. Without appropriate blinding and
controls, it is not possible to determine its contribution
to the overall clinical benefits derived from PRP injec-
tions. Consequently, further studies are needed to as-
sess the efficacy of PRP in treating SI joint instability
and low back pain.

6. Conclusions/take home messages

— Sacroiliac joint dysfunction-instability is a cause
of chronic low back pain.
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— The theoretical basis for the use of platelet-rich

plasma therapy in tissue repair involves growth
factors which stimulate angiogenesis and colla-
gen production.

We demonstrated that the use of platelet-rich
plasma therapy in the treatment of sacroiliac joint
instability resulted in a clinically and statistically
significant decrease in low back pain at 1- and 4-
years post-treatment.

Larger double-blinded randomized-controlled tri-
als are needed to evaluate overall risks and ben-
efits of platelet-rich plasma therapy in sacroiliac
joint dysfunction.

Conflict of interest

The authors have no conflict of interest to report.

References

(1]

[2]

[3]

[4]

(5]

(6]

(71

(8]

[9]

[10]

[11]

Hoy D, Bain C, Williams G, et al. A systematic review of the
global prevalence of low back pain. Arthritis and rheumatism.
2012; 64: 2028-37. doi: 10.1002/art.34347.

Maetzel A, Li L. The economic burden of low back pain: A re-
view of studies published between 1996 and 2001. Best Prac-
tice & Research Clinical Rheumatology. 2002; 16: 23-30.
Deyo RA, Weinstein JN. Low back pain. The New England
Journal of Medicine. 2001; 344: 363-70.

Goldthwait JE, Osgood RB. A consideration of the pelvic
articulations from an anotomical, pathological and clinical
standpoint. The Boston Medical and Surgical Journal. 1905;
152: 634-8. doi: 10.1056/NEJM190506011522204.

Bernard TN, Kirkaldy-Willis WH. Recognizing specific
characteristics of nonspecific low back pain. Clinical Or-
thopaedics and Related Research. 1987; 266-80.

Lee JH, Lee S-H, Song SH. Clinical effectiveness of bo-
tulinum toxin A compared to a mixture of steroid and lo-
cal anesthetics as a treatment for sacroiliac joint pain. Pain
medicine (Malden, Mass). 2010; 11: 692-700. doi: 10.1111/j.
1526-4637.2010.00838.

White AP, Arnold PM, Norvell DC, et al. Pharmacologic
management of chronic low back pain: Synthesis of the ev-
idence. Spine. 2011; 36: S131-43. doi: 10.1097/BRS.0b013
e31822f178f.

Geisler F. Stabilization of the sacroiliac joint with the SI-Bone
surgical technique. Neurosurgical focus. 2013; 35 Suppl:
Video8. doi: 10.3171/2013.V2.FOCUS13195.

Cohen SP. Sacroiliac joint pain: A comprehensive review of
anatomy, diagnosis, and treatment. Anesthesia and Analgesia.
2005; 101: 1440-53.

Hansen HC, McKenzie-Brown AM, Cohen SP, et al. Sacroil-
iac joint interventions: A systematic review. Pain physician.
2007; 10: 165-84.

Marx RE. Platelet-rich plasma: evidence to support its use.
Journal of oral and maxillofacial surgery: official journal
of the American Association of Oral and Maxillofacial Sur-
geons. 2004; 62: 489-96.

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

Roberts AB, Sporn MB, Assoian RK, et al. Transforming
growth factor type beta: Rapid induction of fibrosis and an-
giogenesis in vivo and stimulation of collagen formation in
vitro. Proceedings of the National Academy of Sciences of the
United States of America. 1986; 83: 4167-71.

Heldin CH, Westermark B. Mechanism of action and in vivo
role of platelet-derived growth factor. Physiological Reviews.
1999; 79: 1283-316.

Froech ER, Schmid C, Schwander J, et al. Actions of insulin-
like growth factors. Annual Review of Physiology. 1985; 47:
443-67.

Ferrara N, Gerber H-P, LeCouter J. The biology of VEGF and
its receptors. Nature Medicine. 2003; 9: 669-76.

Cuevas P, Burgos J, Baird A. Basic fibroblast growth factor
(FGF) promotes cartilage repair in vivo. Biochemical and Bio-
physical Research Communications. 1988; 156: 611-8.

Chua CC, Geiman DE, Keller GH, et al. Induction of collage-
nase secretion in human fibroblast cultures by growth promot-
ing factors. The Journal of Biological Chemistry. 1985; 260:
5213-6.

Van der Zee E, Jansen I, Hoeben K, et al. EGF and IL-1 alpha
modulate the release of collagenase, gelatinase and TIMP-1
as well as the release of calcium by rabbit calvarial bone ex-
plants. Journal of Periodontal Research. 1998; 33: 65-72.

De Mos M, van der Windt AE, Jahr H, et al. Can platelet-
rich plasma enhance tendon repair? A cell culture study. The
American Journal of Sports Medicine. 2008; 36: 1171-8. doi:
10.1177/0363546508314430.

Schnabel LV, Mohammed HO, Miller BJ, et al. Platelet rich
plasma (PRP) enhances anabolic gene expression patterns in
flexor digitorum superficialis tendons. Journal of Orthopaedic
Research. 2007; 25: 230-40.

Lyras DN, Kazakos K, Agrogiannis G, et al. Experimental
study of tendon healing early phase: is IGF-1 expression in-
fluenced by platelet rich plasma gel? Orthopaedics & Trau-
matology, Surgery & Research. 2010; 96: 381-7. doi: 10.1016/
j-otsr.2010.03.010.

Aspenberg P, Virchenko O. Platelet concentrate injection im-
proves Achilles tendon repair in rats. Acta Orthopaedica
Scandinavica. 2004; 75: 93-9.

Lyras DN, Kazakos K, Verettas D, et al. The effect of platelet-
rich plasma gel in the early phase of patellar tendon heal-
ing. Archives of Orthopaedic and Trauma Surgery. 2009; 129:
1577-82. doi: 10.1007/s00402-009-0935-4.

Laudy AB, Bakker EW, Rekers M, Moen MH. Efficacy of
platelet-rich plasma injections in osteoarthritis of the knee: A
systemic review and meta-analysis. British Journal of Sports
Medicine. 2014; Nov 21. doi: 10.1136/bjsports-2014-094036.
Raeissadat SA, Rayegani SM, Hassanabadi H, Fathi M, et
al. Knee osteoarthritis injection choices: platelet-rich plasma
(PRP) versus hyaluronic acid (a one-year randomized clin-
ical trial). Clinical Medicine Insights: Arthritis and Muscu-
loskeletal Disorders. 2015; 8: 1-3. doi: 10.4137/CMAMD.
S17894.eCollection 2015.

Goldring SR, Goldring MB. The role of cytokines in cartilage
matrix degeneration in osteoarthritis. Clinical Orthopaedics
and Related Research. 2004; S27-36.

Hammond JW, Hinton RY, Curl LA, et al. Use of autolo-
gous platelet-rich plasma to treat muscle strain injuries. The
American Journal of Sports Medicine. 2009; 37: 1135-42. doi:
10.1177/0363546508330974.

Mishra A, Pavelko T. Treatment of chronic elbow tendinosis
with buffered platelet-rich plasma. The American Journal of
Sports Medicine. 2006; 34: 1774-8.



370

[29]

[30]

[31]

[32]

[33]

[34]

G.D. Ko et al. / Case series of ultrasound-guided platelet-rich plasma injections for SI joint dysfunction

Peerbooms JC, Sluimer J, Bruijn DJ, et al. Positive effect of
an autologous platelet concentrate in lateral epicondylitis in
a double-blind randomized control trial: platelet rich plasma
versus corticosteroid injection with a 1-year follow-up. The
American Journal of Sports Medicine. 2010; 38: 255-62. doi:
10.1177/0363546509355445.

Randelli PS, Arrigoni P, Cabitza P, et al. Autologous platelet
rich plasma for arthroscopic rotator cuff repair. A pilot
study. Disability and Rehabilitation. 2008; 30: 1584-9. doi:
10.1080/09638280801906081.

Sanchez M, Anitua E, Azofra J, et al. Comparison of surgi-
cally repaired Achilles tendon tears using platelet-rich fibrin
matrices. The American Journal of Sports Medicine. 2007; 35:
245-51.

Kon E, Mandelbaum B, Buda R, et al. Platelet-rich plasma
intra-articular injection versus hyaluronic acid viscosupple-
mentation as treatments for cartilage pathology: From early
degeneration to osteoarthritis. Arthroscopy. 2011; 27: 1490-
501. doi: 10.1016/j.arthro.2011.05.011.

Smith PA. Intra-articular Autologous Conditioned Plasma
Injections provide safe and efficacious treatment for Knee
OA: An FDA-sanctioned randomized double-blind placebo-
controlled clinical trial. American Journal of Sports Medicine
2016; doi:10.1177/0363546515624678.

Filardo G, Kon E, Di Martino A, et al. Platelet-rich plasma vs
hyaluronic acid to treat knee degenerative pathology: Study
design and preliminary results of a randomized controlled
trial. BMC Musculoskeletal Disorders. 2012; 13: 229. doi:
10.1186/1471-2474-13-229.

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

Schepull T, Kvist J, Norrman H, et al. Autologous platelets
have no effect on the healing of human Achilles tendon
ruptures: A randomized single-blind study. The American
Journal of Sports Medicine. 2011; 39: 38-47. doi: 10.1177/
0363546510383515.

Rupert MP, Lee M, Manchikanti L, et al. Evaluation of
sacroiliac joint interventions: a systemic appraisal of the liter-
ature. Pain Physician. 2009; 12: 399-418.

Krebs EE, Carey TS, Weinberger M. Accuracy of the pain nu-
meric rating scale as a screening test in primary care. Journal
of General Internal Medicine. 2007; 22: 1453-8.

Filardo G, Kon E, Pereira Ruiz MT, et al. Platelet-rich plasma
intra-articular injections for cartilage degeneration and os-
teoarthritis: single-versus double-spinning approach. Knee
Surgery, Sports Traumatology, Arthroscopy. 2012; 20: 2082-
91.

Lastlett M, Young SB, Aprill CN, et al. Diagnosing painful
sacroiliac joints: A validity study of a McKenzie evaluation
and sacroiliac provocation tests. The Australian Journal of
Physiotherapy. 2003; 49: 89-97.

Lastlett M, Aprill CN, McDonald B, et al. Diagnosis of
sacroiliac joint pain: Validity of individual provocation tests
and composites of tests. Manual Therapy. 2005; 10: 207-18.
Dreyfuss P, Michaelsen M, Pauza K, et al. The value of medi-
cal history and physical examination in diagnosing sacroiliac
joint pain. Spine. 1996; 21: 2594-602.

Reinert A, Treede R, Bromm B. The pain inhibiting pain
effect: An electrophysiological study in humans. Brain Re-
search. 2000; 862: 103-10.



Copyright of Journal of Back & Musculoskeletal Rehabilitation is the property of 10S Press
and its content may not be copied or emailed to multiple sites or posted to a listserv without
the copyright holder's express written permission. However, users may print, download, or
email articlesfor individual use.



