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Background

Facet-mediated pain is a major cause of low back pain and as a result, is a significant
cause of morbidity, including disability and reduced functionality.

Setting

The present investigation involved a PubMed literature review between June 1, and
2021-January 1, 2022.

Methods

We systematically reviewed was carried Pubmed using the search terms “platelet-rich
plasma”, “inflammatory mediators”, “facet arthropathy”, “axial back pain”, and
“leukoreduction”. Data extraction and quality assessment were performed by 3
independent reviewers. Out of the studies analyzed 2 were retrospective, while 1 was a

prospective study.

Results

PRP injections for facet mediated or modulated pain are an alternative to conventional
pharmacotherapies and interventional injections/radiofrequency. There are limited
numbers of studies in world literature at present.

Limitations

Small number of articles in the world literature and small numbers of patients in those
published studies.

Conclusions

At present, there are limited studies in the literature; however, larger well-designed
studies are warranted to precisely understand efficacy, potential side effects and best
practice techniques for PRP injections for facet mediated or modulated pain.

INTRODUCTION lence of 13.1%.1 Approximately 25% of adults in the USA
have reported back pain in the last 3 months.2 Zy-
Back pain is one of the most prevalent problems worldwide ~8aPophysial (facet) mediated pain accounts for 15-45% of

with an estimated global prevalence of 7.5% and a US preva-  10W back pain with the incidence being as high as 52% inpa-
tient over 65.3 Patients with facet arthropathy present with
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morning stiffness, pain with use or loading of the joint (ex-
tension of the spine), and can also have radiating lumbar
pain. Degenerated facets can also allow for spondylolisthe-
sis, which is a contributor to discogenic pain. These facet
joints are innervated by the medial branches of the dorsal
rami. Prostaglandin E2 (PGE2) has been shown to be the
key mediator of increased neuronal excitability and sensi-
tization.# Current treatment modalities include diagnostic
medial branch blocks along with intra-articular facet joint
injections. If successful pain relief is obtained, the patient
is a candidate for radiofrequency ablation of the medial
branches. It is well established that radiofrequency ablation
provides an improvement in pain scores; however, the long-
term benefit and improvement in function are unclear with
most studies following patients for less than 6 months.>
Some prospective trials have been published which may
suggest some role for PRP injection in the treatment of pain
caused by facet joint arthropathy.

PROPOSED MECHANISM OF ACTION OF
PLATELET-RICH PLASMA AND CURRENT BASIC
SCIENCES KNOWLEDGE

Platelet-rich plasma consists of an increased concentration
of platelets suspended in a small amount of plasma. These
platelets are a source of various growth factors such as fi-
broblast growth factor (FGF), platelet-derived growth factor
(PDGF), platelet-derived angiogenesis factor, transforming
growth factor-beta TGF-, PDGF, epidermal Growth factor,
VEGF, hepatocyte GF, and IGF.6 These concentrated growth
factors initiate an inflammatory response which is thought
to improve soft tissue healing, revascularization of grafts,
and bone regeneration. In a healthy patient, the platelet
concentration of blood is 150000-350000 per microliter.
The ideal platelet concentration for PRP to be therapeutic
is three to nine times greater than whole blood.’® In arti-
cles published in 2015 and 2016, Cross et al and Simental-
Mendia et al advocated for the use of leukocyte-depleted
products as the inclusion of these cells can increase inflam-
mation which may lead to increased pain and impaired out-
comes. However, it is also suggested that leukocyte inclu-
sion in PRP could produce greater GF concentrations while
maintaining a similar safety profile compared to leukocyte-
poor PRP.? More research is required regarding leukocyte
inclusion effects on the clinical efficacy of platelet-rich
plasma formulations.

Degranulation of the platelets upon exposure to collagen
releases the growth factors. PDGF and TGF-p are involved
in cellular remodeling and tissue repair, leading to in-
creased cell-matrix synthesis and repair and cell prolifera-
tion.10 Tohidnezhad et al. examined the impact of growth
factors in a rheumatoid arthritis model. Platelet-released
growth factor effect of inflammatory synoviocytes was
measured using RT-PCR and ELISA to ascertain the expres-
sion of pro-inflammatory cytokines TNF-alpha, IL6, and
IL1B. PRP injection reduced the expression of TNF-alpha
and IL1B genes in vitro. In a 2018 study by Yang et al, both
leukocyte-rich PRP and pure PRP showed reductions in os-
teoarthritis-related and autophagy-related gene expression

in vitro. PRP upregulated anabolic and downregulated cata-
bolic gene expression. In vivo studies in rat models however
showed reduced cartilage degeneration without significant
differences in markers of autophagy, implying chondropro-
tective effects of PRP are distinct from mechanisms regu-
lating autophagy.11

AN OVERVIEW OF MUSCULOSKELETAL
APPLICATIONS OF PRP

Although PRP has gained popularity as a conservative
treatment option for certain musculoskeletal pathologies,
the studies investigating its efficacy have been mixed in
both quality and results.1213 The benefits of PRP injection
for knee osteoarthritis in a patient after total knee arthro-
plasty were analyzed with a meta-analysis and no statistical
clinical improvement was found; however, better pain
scores were noted with the PRP injection.l4 A separate met-
analysis using patients after TKA concluded that patients
had improved range of motion and pain intensity scores
with PRP as compared to placebo.!> A meta-analysis re-
viewed over 35 studies comparing the use of PRP to steroid
plus local injections, autologous blood, dry needling, and
other conservative therapies and they were unable to obtain
a difference.16

Most intriguing is an article by Yung et al, whose exam-
ination of the repeat applications of PRP revealed a bet-
ter duration of action with regard to pain reduction. In ad-
dition, it was found that when given in a confined space
(joint cavity and intervertebral disc) and a solid form (PRP
after activation), results were more consistent. As our un-
derstanding of biologics increases, so do the potential indi-
cations and more high-quality studies are required.!”

ROLE OF PRP IN FACET JOINT DISEASE

Wu et al examined the role of PRP injections for facet joint
syndrome in 2016 in patients who exhibited clinical signs as
well as imaging showing facet arthropathy.!8 Patients were
given autologous PRP injections using fluoroscopic guid-
ance and pain scores were obtained immediately, 1 week,
1 month, 2 months, and 3-month post-injection. One week
post-treatment, low back pain decreased significantly com-
pared with prior to treatment both at rest and with flexion.
The outcomes were assessed as “good” or “excellent” for 9
of the 19 total patients (47.37%) immediately after treat-
ment, 14 patients (73.68%) at one week, 15 patients
(78.95%) at one month, 15 patients (78.95%) at 2 months,
and 15 patients (78.95%) at 3 months. Limitations of this
study include small sample size, short follow-up period,
and lack of appropriate control.

In a prospective randomized trial in 2017 by Wu et al,
46 patients were divided into two groups.1® One of these
groups (A) received an intra-articular injection with PRP
and this other group (B) received an intra-articular injec-
tion with LA/corticosteroid. Patients were evaluated by
pain visual analog scale (VAS) at rest and during flexion,
and the Roland-Morris Disability Questionnaire, Oswestry
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Table 1. Clinical studies utilizing platelet-rich plasma in facet-mediated pain states.
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Study Details

Methods

Results

Conclusions

-Kirchner and
Anitua, 2016
-Sample size=86
-Follow-up =6
months
-Observational
retrospective pilot
study

86 patients who
simultaneously underwent
one intradiscal, an intra-
articular facet, and a
transforaminal epidural
injection of PRGF under
fluoroscopy

-Outcomes assessed with
VAS

VAS decreased significantly at 1,3 and 6
months post-treatment. (P<0.05)

VAS showed a statistically significant
drop at 1, 3, and 6 months after the
treatment (P < 0.0001) except for the
pain reduction between the 3rd and 6th
month whose signification was lower (P
<0.05)

ePositive study

o Low-quality
observational study.

o Numerous
confounding factors due
to multiple interventions
at once.

-Wu et al, 2016
-Sample size=19
-Follow-up=3

19 patients given intra-
articular injections of PRP
-Outcomes were assessed

® 79% of the patients reported
improvement with good or excellent at
3 month follow-up post-intervention

® Positive results in a
study with a small
number of patients

-Sample size=46
-Follow-up=6
months
-Prospective
randomized

trial

facet syndrome were
randomized to intra-
articular injections of PRP
versus LA/corticosteroid
Outcomes were assessed
with VAS, ODI, and
RMDQ

o At 3 months, back pain relief was
superior in PRP injection group
compared to steroid group

o Functional status improvement was
observed in both groups; however,
degree of improvement was greater for
PRP than for steroid group.

o Highest improvement rate with over

months with VAS, ODI, and RMDQ e ODIl and RMDQ were also o relatively short follow-
-Prospective clinical significantly improved. up of 3 months
evaluation

-Wuetal, 2017 46 patients with lumbar o Back pain improved in both groups o Positive study

o There was significant
improvement in both
groups in short-term.
However, improvement
was long lasting for 6
months in PRP group

o Limited with a small
number of patients

50% painrelief in 81% was found at 3
and 6 months after treatment, in
contrast to highest success rate in 85%
of the patients in the steroid group
after one month

Disability Index, and modified MacNab criteria immediately
post-injection, 1 week, 1 month, 2 months, 3 months, and 6
months post-intervention. It was found that group B found
patient satisfaction and objective success rate using the
above parameters were the highest (80% and 85% respec-
tively) after 1 month; however, at the 6-month mark, this
decreased to 50% and 20% respectively. In group A, patient
satisfaction and objective success rate increased over time
implying that PRP may have higher long-term efficacy.

In a 2016 observational retrospective pilot study by
Kirchner and Anitua eighty-six patients with low back pain
and degenerative disc disease were enrolled and they re-
ceived one intradiscal, one intra-articular facet, and one
transforaminal epidural injection PRGF Eldoret.20 It was
found that pain was reduced from pre-procedure values
from 8.4 + 1.1 to 4 + 2.6, 1.7 # 2.3, and 0.8 + 1.7 at 1, 3,
and 6 months post-procedure respectively. As in the previ-
ous study performed by Wu et al, it was found that pain im-
provement was obtained in a gradual manner. Patients re-
ceived 4ml PRGF Endoret into the nucleus pulposus, 2 ml
into the peridural area, and 0.5 ml into the facet joint. Lim-
itations of this study include lack of a control group, sole
usage of careful clinical evaluation and lack of previous di-
agnostic injection for patient selection, lack of physical or
functional outcome measures, and injection of all three ar-
eas at the same time and therefore being unable to dictate
which of those three interventions provided the most relief.
Table 1 outlines relevant clinical studies.

DISCUSSION

PRP has been used autogenously to decrease pain and en-
hance the healing process via many growth factors. PRP is
a concentration of inflammatory mediators and growth fac-
tors that augment healing in injured tissues. Biologics in-
cluding PRP is becoming a more accessible and reasonable
option for patients who may fail treatments that are stan-
dard of care. The current evidence for use of biologics such
as PRP is limited. There is a lack of well-designed RCTs with
significant power regarding PRP for the treatment of facet
joint syndrome. Of the studies that have been performed,
there is a benefit of PRP injection; however, they have not
had long term follow up or been compared to radiofre-
quency of medial branches in terms of symptomatic relief
or functional capacity. PRP injections are also more expen-
sive and less accessible than corticosteroids which are the
current standard of care for joint degeneration. The clinical
use of biologics for the treatment of facet joint syndrome
can be further expanded by the publication of high-quality
RCTs which demonstrate the long-term effects of both pa-
tient satisfaction and function improvement.

LIMITATIONS

The limitations of this study must be acknowledged. Many
of the studies researched had small sample sizes, short fol-
low-up periods, and lack appropriate controls. Other stud-
ies utilized careful clinical evaluation only and lacked pre-
vious diagnostic injections for patient selection.
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Furthermore, they lacked physical or functional outcome
measures and injected all three areas at the same time,
therefore being unable to dictate which of those three in-
terventions provided the most relief. The literature about
platelet-rich plasma for facet-mediated low back pain is not
very robust at this time. Further clinical trials must be em-
ployed to justify its use on a much wider scale.

CONCLUSION

Facet-mediated pain is a major cause of morbidity and a
principal diagnosis when patients present with low back
pain. Conventional pharmacotherapies and interval tech-

niques have shown efficacy in recent decades. PRP injec-
tions for facet-mediated or modulated pain are an attractive
alternative to conventional pharmacotherapies and inter-
ventional injections/radiofrequency. At present, there are
limited studies in the literature; however, larger well-de-
signed studies are warranted to precisely understand the
efficacy, potential side effects, and best practice techniques
for PRP injections for facet mediated or modulated pain.
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