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PRP for Carpal Tunnel Syndrome

Abstract

Objective: To systematically review and evaluate the efficacg complication profile of
platelet-rich plasma (PRP) injection into the catpanel for management of carpal tunnel
syndrome (CTS).

Data Sources: PubMed, MEDLINE, SCOPUS, EMBASE, Google Scholarciitane Central
Register of Controlled Trials, and Web of Scien@asm inception to January12019).

Sudy Selection: Controlled trials addressing PRP for CTS.

Data Extraction: Two reviewers independently screened the titlestracts, and full texts,
extracting data from eligible studies. The outcomigisterest were the visual analog score
(VAS) for pain and the Boston Carpal Tunnel Questaire (BCTQ), including the subscales of
the symptom severity scale (SSS) and the functistaélis scale (FSS). Other reported outcome
measures and complications were analyzed des@&iptiv

Data Synthesis: Four randomized control studies satisfied the isiclu criteria and analyzed a
total of 191 cases with a final follow-up of eitt&or 6-months. Control groups included
splinting in two studies, corticosteroid injectionone study, and saline injection in one study.
There was a statistically and clinically signifitamprovement in the BCTQ {Std. Mean
Difference(95%CI) = -2.06[-3.41, -0.70], p=.003}tlveen groups. Subgroup analysis showed
significant improvement in SSS {Std. Mean Differe(@5%CI) = -1.95[-3.65, -0.25], p=.02} but
not for FSS {Std. Mean Difference(95%CI) = -2.19F-4, 0.40], p=.10}. There was a similar
improvement in VAS and nerve conduction studiethose receiving PRP compared to controls.
Complication rate in the included studies was lowhw/97 participants receiving PRP

injections experiencing transient pruritis, burnargl/or tingling.
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Conclusion: PRP represents a promising therapy for patients mitd to moderate CTS;
however, included studies were limited as followvges short, included patients were
heterogeneous, and the number of included studisdaw. Further investigation is necessary to
determine its true efficacy and effect and to bettdineate the long-term results in patients with
CTS.

Key Words: Platelet-rich Plasma, Carpal Tunnel Syndrome, Nogrative

Abbreviations: PRP=Platelet-Rich Plasma, CTS= Carpal Tunnel Syndrwisual analog score

= VAS, BCTQ = Boston Carpal Tunnel Questionnaif®SS- Symptom severity scale, FSS =

Functional status scale,
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PRP for Carpal Tunnel Syndrome

Carpal tunnel syndrome (CTS) is the most commonaneuropathy affecting 2.7%-
5.8% of the adult populatidnCTS has been described as a progressive condtiarwithout
treatment, begins with mild, intermittent and pai@ty reversible sensory symptoms and
progresses to permanent motor weakhasslultifactorial mechanisms underlie the compressio
and traction of the median nerve at the carpaleéuwhich ultimately set the stage for medial
nerve demyelinatich These mechanisms include inflammation and hypetny of sub-synovial
connective tissue that surrounds the median nerddlexor tendons, micro-circulation injury,
breakdown of blood nerve barrier, and nerve ischeand swelling

Multiple non-surgical interventions have been &thto reduce inflammation in the early
stages of the disease with the hopes of symptootuteésn and nervous regeneration. Current
non-operative treatments are aimed at symptomaticnelief and functional improvement and
have proven effective in a proportion of patiefitsose that continue to progress
symptomatically despite conservative interventiohactivity modification and night splint are
routinely offered local corticosteroid injectiomsthe carpal tunnel. The local steroid injections,
although effective in the short-term, have not shdwng term benefits None of the
conservative options appear to prevent diseasegssign, although a proportion of cases
resolve spontaneously over tife®. Many patients go on to receive surgical decongivesof
the carpal tunnel, which prevents further progm@ssiut have an unpredictable effect on
peripheral nerve regeneration depending on dissassity'°and may be less successful with
variable improvements in symptoms for individualgwnild electrophysiologic studi&s'

Platelet Rich Plasma (PRP) is a derivative of agiolis blood created by centrifuging
autologous blood in order to extract the plasmai@omvhich contains platelets and a high-

concentration of growth factdrs*® Platelet rich plasma holds a key therapeuticrpiztefor
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neural tissue repair in the early stages of CT@asgous in vivo studies have demonstrated
improved Schwann cell proliferation, function, aniratiort®. Due to heterogeneity in
preparation methods with varying spin cycles arditae activators’, different PRP
preparations may have different clinical outcon8msseral basic science studies have identified
the effect PRP as modulation of the neuroinflammyagémvironment and assisting in nervous
tissue remodelling and heali{d® Further, varying preparations have been shovmdmote

1819-22andin vivo™* In the recent yeais>® few

neuronal and axon regeneratiorvitro
published studies and a qualitative review thatrérad the safety and efficacy of ultrasound-
guided perineural PRP injection in CTS reported RiRBe a promising alternate treatment
option in mild — moderate CTS. However, sufficiemtdence for justification of this theory is
still lacks pending quantitative analysis of highafity clinical trials.

Therefore, the objective of this meta-analysi®isstamine the clinical outcome and
complication profile of PRP from high-quality cloal trials as a technique to address CTS. We
hypothesize that PRP, at least in the short teiithreduce pain and improve sensation and
function with a low complication rate, thus serverga reasonable alternative for mild to
moderate CTS.

M ethods

The review protocol was registered on PROSPERGtuidy number CRD42018092141.

Search Strategy

Six databases (PubMed, MEDLINE, SCOPUS EMBASE, G®8&gholar, Cochrane
Central Register of Controlled Trials (CENTRAL),daWeb of Sciences) were searched from

database inception to Januafy 2019 for controlled trials addressing platelehplasma
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PRP for Carpal Tunnel Syndrome

injection for carpal tunnel syndrome. The searcm$ePlatelet rich” or “Plasma” and “carpal
tunnel” or “median neuropathy” were used.

Assessment of Study Eligibility

Studies were included if they were controlled stsdhat reported outcomes after platelet
rich plasma injection (PRP) for carpal tunnel symde (CTS). There was no limitation for the
therapy in the control group and this includedrgpig, normal saline and corticosteroid
injection. Studies classified as: reviews, ediler@ technique papers; animal models or
cadaveric studies; and/or studies that did not laas@ntrol group were excluded.

Study Screening and Data Abstraction

Publication review, screening, and data extractiere done by two investigators
independently using the Preferred Reporting Iteon$Sstematic Reviews and Meta-Analyses
guidelines. Throughout the title and abstract screening stagy article with discordance
between reviewers was included to ensure thatlevamst articles were prematurely excluded.
The reviewers discussed any disagreements, aoaseasus was not reached, it was discussed
with a third author. The reference lists of allluted studies were screened for additional
relevant articles.

Unweighted kappax] was calculated to assess agreement of studpiétigat the title,
abstract and full-text screening stages betweedrwevs. Kappa values >0.61 indicate
substantial agreement; 0.2&<0.60, to indicate moderate agreement; @@ 20, to indicate
slight agreemen.

Quality Assessment

The quality of included studies was assessed ubs@ochrane Collaboration’s Risk of

Bias tool in Review Manager Software. No scoringtegn was adopted; instead, quality
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assessments were used for descriptive purposesiskia bias assessment was performed in
the following domains: random sequence genera#ibbogation concealment; blinding of
participants and personnel and outcome asses$iodinly of outcome assessment; incomplete
outcome data; selective reporting and another oayegs others.

Statistical Analysis

Means were extracted for all reported outcomeddvih experimental and control
groups. Three-month endpoint was used for metaysisas it was a common outcome point
among all included studies. The standardized mé#arehces of the Visual Analog Score
(VAS) and Boston Carpal Tunnel Questionnaire (BCW®@Jje used to calculate the pooled
standardized mean difference and correspondingd@gs#idence interval among experimental
versus control groups. The standardized meanréifée was used when studies reported the
same outcome measure on different scales. FordbB Carpal Tunnel Questionnaire, the data
were extracted regarding Symptom Severity Scalé Famctional Status Scale subgroups and
separate meta-analyses were conducted. The pegeesftaariability across studies attributable
to heterogeneity beyond chance was assessed biithgquare test and statistics. The random
effects model was used if the heterogeneity tasivell statistical significance?(+50%,
p<0.05). Otherwise, a fixed-effects model was adbpitie number of included studies was
insufficient (less than 10) to assess potentialipation bias. Review Manager version V5.3
(Nordic Cochrane Centre, Cochrane Collaboratiod,120

http://community.cochrane.org/tools/review-prodactiools/revman-5) was used for

performing meta-analyses.
Results

Study Characteristics and Demographics
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PRP for Carpal Tunnel Syndrome

The original search yielded 1,692 results aftedidages were removed. Following the
title screen, 23 studies were included in abssatening, of which 12 progressed to full-text
review. A total of 8 studies were removed by thétiext review, leaving four papers included
for qualitative analysis (Figure®)?® Out of these four studies, three stuthés*reported
Visual Analog Score for pain (VAS) (n = 151) andeth studies reported the Boston Carpal
Tunnel Questionnaire (BCTQ) (n=1415°23

No additional articles were retrieved through mameference search of included studies.
Authors were in high agreement throughout all s$agfescreening, with an unweighted kappa of
0.9 for title screening, 1.0 for abstract screer@ng 1.0 for full-text screening. Of the four
included studies, all were prospectively controlieals. One study compared PRP to splinting,
one study compared PRP and splinting to splintimyg,@mne study compared PRP to saline
injection, and one study compared PRP injectiocotticosteroid injection. The mean sample
size of the included studies was 48 patients (ra@gé0), with a pooled total of 191 cases of
carpal tunnel included. The mean age of includeeips was 53.8 years old, 90% of included
patients were female with a mean symptom duratidbanonths. Two studies had a final
follow-up at approximately three months, while teenaining two studies had a final follow up
at six months (Table 1). All the studies analyzatigmts with a minimal-moderate disease with
the exclusion of severe dise&s®.

Platelet Rich Plasma Preparations

Several different formulations of PRP were utitiz®f the four included studies, two
studies utilized a single spin protocol, while tstadies utilized a double spin protocol (table 2).
The studies with the single spin protocol had agloeoncentration of platelets as compared to

the double spin protocol, although one of the dewpin protocol studies did not report the final
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platelet concentration. Two studies reported leyt@preparatiof?? Injectate volume varied
from 1mL-3mL with single spin injectate being geadbr higher volume. All studies utilized a
similar injection technique with injectate beindidered around the proximal edge of the carpal
tunnel using the ulnar approach. Two stuthiéspreformed injection under ultrasound guidance.
In addition, Wu et al. performed a co-interventigitizing hydrodissection technique with
injectate utilized to peel the median nerve fromflexor retinaculum.

Risk of Bias Assessment

The risk of bias summary and graph is presentédume 2 and figure 3. The majority of
studies scored a low risk of bias in terms of inptete data collection, random sequence
generation, and blinding of final outcome assessdosvever, all studies had either high risk or
unclear risk of bias from allocation concealmerd hhinding of participants and personnel. The
lack of allocation concealment was commented ta kesult of difficulty blinding patients or
treating physicians because of blood drawing astindit injectate appearance of PRP.

Meta-analysis Outcomes

Meta-analysis reporting was done at three montimsass of the studies had data for this
time frame. Raeissadat et al. reported outcom&8 ateeks and was included in the meta-
analysis. Meta-analysis from these trials showesdtatstically significant difference in
standardized mean difference in VAS (0.65, 95%1Ci9 to -0.48, p=0.26) (figure 4) though the
treatment effect was favorable towards the PRPmriouterms of function, the meta-analysis
demonstrated the overall standardized mean diféeréor BCTQ and corresponding 95% CI
were 2.06 (95% 3.41 to 0.70, p=0.003). The resiltae subgroup analysis showed significant
mean difference for SSS 1.95 (95% CI: 3.65 to 0p2®,.02) but not for FSS (2.19 95% ClI. 4.77

to -0.40, p=0.10) (figure 5).
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PRP for Carpal Tunnel Syndrome

Additional Qutcomes

Additional outcomes were measured in three of &udies. Three studies documented
nerve conduction studies (NG8§°?%and two studies documented median nerve crossakt
area as measured by ultrasotirfd Of those measuring NCS, two studies used distabm

8>?°and sensory conduction velocifie€ while one study measured compound motor

latencie
action potentigf and Sensory Nerve Action Potenttamplitudes. There was no difference in
any measure of NCS between PRP and control ihr@étstudies. However, there was equal
within group improvements of NCS in two studiedoth controls and those receiving PRP.
Both studies demonstrated greater improvementsosssectional area of the median nerve
compared to contrai$?’ with 14.01mm to 10.93mrf demonstrated by Wu efaknd 15/26

improving in Malahias et 4.

Complications of PRP Injection

The complication rate in the included studies veas, With 4/97 participants receiving
PRP injections experiencing complications. Thretheffour studies reported no complications,
either permanent or transient in any included p#&ieOne study reported complications that
were transient in nature consisting of pruritud ipatients with additional pain in the fingers in
one patient and a burning sensation in one patdmsevere complications were reported. In
summary, local PRP injection for CTS appears tepomimal risks.
Discussion

This systematic review and meta-analysis identifced high quality studies
investigating the use of PRP injection to treat QT8 prospective controlled fashion. These
studies were randomized but limited by small patrermbers and short follow-up as well as a

heterogeneous group of patients. Meta-analysidifteshthat PRP injection into the carpal
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tunnel, at least in the short-term, significanthproves symptoms with the potential to improve
function as defined by the SSS and FSS of the B @ddition, improvement in median nerve
cross sectional area compared to baseline valubsantrols were reported in the studies that
looked at this outconi®®’. Studies failed to demonstrate significant improeets in NCS or
VAS when compared to controls. PRP demonstratesipsoin improving the symptoms of CTS
while potentially improving function, however, hizsled to demonstrate consistent nervous
regeneration in the form of improved NCS. The itssaf quantitative analysis are confounded
due to the risk of bias from unclear allocation@aiment and blinding that may have resulted
in performance bias, differential assessment afttnent outcomes and overestimation of
treatment effects.

One recent qualitative reviéhstudied the safety and efficacy of Ultrasound-gdid
perineural PRP injections in mild — moderate CT8wiver, the methodology was flawed as
two out of five included studied not meet the inclusion criteria (i.e. ultrasdtguided
injection of PRP). The reported evidence was ofadiguality and included case series. Lastly,
the review lacked a quantitative synthesis of treglable data for measurement of the evidence
of an effect.

CTS arises due to intermittent or sustained pressiianges in the carpal tunnel that
impair microcirculation and cause edema in the arederve. This leads to demyelination,
contrived action potentials and ultimately axomad. PRP has shown therapeutic potential in
nerve regeneration and repair by multiple mechasisnainly targeting the prevention of cell
apoptosis and neural protectfrin spite of plausible results from the basic scee

9,20,23,3
$ B

studie the results from clinical studies on the effica€y°RP have been conflicting and

debatable. In this review article, there was nalence to support the role of PRP for



215

216

217

218

219

220

221

222

223

224

225

226

227

228

229

230

231

232

233

234

235

236

PRP for Carpal Tunnel Syndrome

improvement in pain or NCS recorded a reversakofiyelination changes. Limited evidence
was suggestive of its temporary beneficial rolprioviding symptomatic relief to patients with
mild- moderate CTS.

Although no significant improvement was demonsttatepain measured through VAS,
this may be a result of the stage of carpal tuim#fle enrolled patients. Mild-moderate CTS
symptoms typically consist of tingling and/or pahesia with limited intermittent pain only with
provocation or repetitive activiti&$ In addition, previous studies of carpal tunnéase,
demonstrate that those with the milder diseaseotidemonstrate as significant or reliable
improvements in VAE 37> As such, those with comparatively severe diseasecluded in
the Wu et al. study demonstrated significant improents in VAS while all other studies with
minimal - mild disease demonstrated no signifiganrovement. Pain as measured through a
VAS may not capture genuine improvements in patignth minimum -mild CTS as it is not a
persistent symptom uniformly present among allipipeints at this stage of dise&3e>

Wu et af° showed an increased tendency of benefits in pAif Scores that reached
statistical significance with the increase in fallap duration (6 months). This result was
incongruent with studies that have shorter follgnduratiori®. These differences of treatment
effects can likely be ascribed to the differencélfow up duration as the time needed for the
clinical effect of PRP is not yet established. Heglality evidence of similar delayed clinical
effects with PRP administration have been repdrtedher musculoskeletal conditions like
lateral epicondyliti&>®*"and suggests a potential disease modifying roRR#® in mild—
moderate CTS. Accordingly, it is likely that PRIgeictions demonstrate delayed effects and the

studies with shorter follow up may have missed wapg the treatment effect.
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The SSS of the BCTQ evaluates symptoms more contonpatients with mild to
moderate CTS including the frequency, duration sexerity of tingling, numbness and pain.
The mean improvement demonstrated in those receRiRP, 1.95-points compared to controls,
demonstrates a statistically and clinically sigrafit improvement. Although there is debate on
the true minimally clinically important differen¢MCID3***) of the BCTQ, SSS, and FSS,
recent sources postulate that the MCIDs are depengen baseline/pre-intervention scores as
those with higher scores, representing more selisease, must have a larger change score to
represent a MCID compared to those with lower s;aepresenting more mild diseds&iven
that mean baseline SSS was below 3 in the majofgyudies a conservative value of 1.38 can
be utilized to demonstrate a MCYDThe significant improvement in SSS and not pain a
measured by a VAS may be representative of themtgtopulation, as the predominant
symptom in patients with mild-moderate disease dpaitermittent numbness and tingling with
only a minor aspect being pain.

The FSS evaluates functional limitations on nindydectivities that typically reproduce
symptoms or are limited by numbness and tinglinging a conservative MCID of 0.84 the
mean improvement of 2.19-points demonstrated ayimically important improvement. The
significant variability in FSS improvement may bekined by the stage of CTS, as a minimum
threshold of symptoms are needed before impactingtion.

Nerve conduction studies for CTS have been demeatestto be reliable in evaluating
and assessing the presence and severity of diseageyer, the exact measurement has been
widely debated. Multiple measurements have bedzadiwith the combined sensory index
demonstrating highest reliabilf§7*>and motor nerve involvement representing seveseagé

. In addition, nerve recovery has been demonsttatee a slow process lasting up to 18-
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PRP for Carpal Tunnel Syndrome

months after injury after which there is limitedjemeration. These factors may assist in
explaining a portion of the lack of improvemenNES between PRP injection and controls
despite within group changes. First, there wasifsogimt variability among studies on the
sensory and motor outcomes utilized however atlisgiused a single median nerve value
without reference to uninjured ulnar and/or radiaves. Given the time needed for nerve
regeneration and the majority of studies on catyatel release demonstrating NCS
improvement were at 1-year follow-up, there maylrexn enough time elapsed between
intervention and final follow-up for substantiahrgelination or axon regrowth. The selection of
a more appropriate combined sensory index in thdgemild to moderate disease with limited
motor involvement and longer follow-up to allow neregeneration may be more reliable in
determining NCS chang&s™®

In addition to NCS, cross-sectional area of theiarederve has been described as a
reliable objective diagnostic measure for €TShe statistically significant improvement
demonstrated in cross sectional area of the mewiare, from 10.93mfto 14.01mr
demonstrated by Wu etaknd 15 of the 26 patients improving in Malahiaal&t represents
improvement similar to that seen with carpal tumeétase both via open or endoscopic
technique®®*"*® This improvement in cross sectional area woulddfed in most diagnostic
scales as a curative treatment similar to carpaldglrelease and represents a transition from a
CTS diagnosis to not meeting the CTS diagnostterizf °4°>Y

Only one included stud§evaluated PRP injection compared to corticostersfdch
demonstrated an improved short-term effect of PRRRpared to corticosteroid at 3-months
however symptoms in both groups were returned selbee level at 6-months. Previous

Cochrane review of corticosteroid injection for CT&ncluded that corticosteroid provides
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significant relief for one-month after injectionrapared to placebo however prolonged
improvement was not demonstrated, and corticostgnavided no improvement compared to
splinting and anti-inflammatory treatment at 8-weé&klow-up. As such, although prolonged
improvement compared to corticosteroid was not detmated PRP may have improved short-
term efficacy or improvement compared to splinted/éver further studies are needed to
determine if these trends how true in larger swdigh more homogeneous populations.

The PRP formulations used in the studies includetiis review had a variable
concentration of platelets and other blood comptserth discrete injectate volumes. No
specific trends of treatment outcomes were repdyésgd on the concentration of platelet, other
blood products and the injectate volume. Theredgreent lack of general consensus or high-
guality data on the optimal PRP preparation in geofniconcentration of platelets and other
blood components. Additionally, no data is avagath the ideal volume of PRP to be injected
into the carpal tunnel for best clinical effecthatt inducing ischemia in the closed tunnel.
Qualitative and quantitative changes in the PRipgration may have an effect on the healing
capabilities, and the optimum concentration of RieReficial for the regenerative effect remains
unknown.

Adverse events in those undergoing injection oPR&t CTS can be divided into two
groups, those due to needling of the area and thossult of the introduction of PRP into the
carpal tunnel. Side effects of needling the am&uding intraneural injection, injection pain and
bruising, maybe reducible with the use of ultragbgunidance, as described previously for
corticosteroid’, however, may be unavoidable. Minor, transien¢ siffects from the
introduction of PRP into the carpal tunnel incluglpruritis and burning, appears to be low at

6% compared to values quoted as high as 33% i tle@eiving corticosteroid Due to the
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small number of patients receiving PRP in thesdisf) 97 participants, it is difficult to
speculate on the rate of major complications indgdendon rupture and infection which is as
low as 0.1-0.05% in those receiving corticostetord However, based on the biologic action of
either substance, it is likely that these advevenis are not reported with PRP as there is a
reduced likelihood for infection or tendon rupttireCorticosteroid is thought to cause cellular
apoptosis and alteration in collagen synthesisclwvhitimately weakens and can rupture tendons
and reduce immunological respors& This has been demonstrated in a multitude ofgoin
tendons and ligaments including the carpal tutifél plantar fasci®, Achilles”’, rotator
cuff>®®*%and all large and small joint injectidfi§* Given the biological action of PRP, which
is thought to aid in the regeneration of tendoiggnhents and cartilade**>and have an

increased immunologic respof$& these major adverse events may not be preseniev4o,
larger, population studies are needed to deterthmérue incidence of these rare major adverse
events.

This review demonstrates that there may be a patenility of PRP in the treatment
algorithm of CTS and PRP can be considered a ali&gnative to steroids for symptomatic
relief in the short term. However, the lack of sigant long-term results in pain and function
prohibits the use of PRP as a definitive treatnogaibn in mild — moderate CTS. Future studies
are necessary to further determine the long-tefetiedn a large group of homogeneous patients
as well as determine the clinical indications affelat on differing CTS severities and effects of
preparation and concentration of the plateletsgrodith factors in PRP.

Study Limitations
This review is primarily limited by short follow-ypow participant number and heterogeneity of

patients including with variable disease severitgt duration as well the risk of bias in the



329 quality of evidence available. Studies differech#igantly on their diagnosis and severity of
330 CTS and not all studies defined the duration ofggms prior to intervention while those that
331 did had a very long duration of symptoms. Theseetspmake it difficult to appropriately

332 compare outcomes to other well-defined surgicalramdsurgical treatments and determine the
333 true efficacy of PRP. Given the complexity of PRFs difficult to compare different

334  preparations or injection style due to small sansptes and heterogeneous reporting, which may
335 all have considerable influence on efficacy andatdan of improvement.

336 Conclusions

337 PRP represents a promising non-surgical optiopdtients with CTS with improvement in

338 symptoms compared to placebo, conservative intéiorenand local corticosteroid injections at
339 3-months post-intervention. Despite early resudisdp promising, studies were limited by low
340 participant number, short follow-up, and heterogersepatient populations and control

341 interventions. Further studies are necessary ioaigk better the effectiveness of PRP for CTS,
342 including the clinical indications, improvementaddong-term results in this population when
343 compared to gold-standard treatments.

344  Acknowledgement: We acknowledge Dr Vasilios S. Nikolaou for prowdithe data from the
345 Malahias study.
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Figure 1: A flow diagram of study inclusions

Figure 2: Risk of bias summary: low risk of biagyieen; high risk of bias in red; unclear risk of
bias in yellow.

Figure 3: Risk of bias graph: low risk of bias iregn; high risk of bias in red; unclear risk of
bias in yellow.

Figure 4: A forest plot of meta-analysis: compansbetween studies of VAS changes at short-
term (3 months) VAS= Visual Analog Score

Figure 5: Forest plot of meta-analysis: comparisetween Boston Carpal Tunnel Questionnaire
at short-term follow-up (3 months). SSS=Symptomesity Scale, FSS= Functional Status
Scale. Note: The standardized mean difference w&d for all studies, as the Wu et al study

used a different scale for the same outcome measure
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Sample Size Symptom Mean Age Final
Study % Female Follow-
Study L ocation Jour nal (n) Duration (years) Follow-up
Design cases/controls up (%)
cases/controls (months) cases/controls (Duration)
cases/controls
BMC Prospective,
Raei ssadat 21/20
Iran Musculoskeletal | randomized, 14.1/13.7 51.2/47.2 100/100 10-weeks 100
et a 2018
Disorders single blind
Nature Prospective,
Wu et a
Tawan Scientific randomized, 30/30 34.4/30.7 57.9/54.3 90/83.3 6-months 100
2017
Reports single blind
Journal of
Active
Uzun et d Pastic surgery
Turkey control, 20/20 48.8/48.5 80/80 6-months 100
2017 and hand NR
single blind
surgery
Journal of Prospective,
Malahias
Greece Tissue randomized, 26/24 60.5/57.2 NR 3-months 100
et a 2017
Engineering double NR




and
Regenerative

Medicine

blinded




Table 1: Summary characteristics of included studies. nr= Not reported, n= number of participants,



Author

Grade of

Clinical and/or Electrophysiological Criteri

aPRP intervention

Control Intervention

Adverse esent

CTS Determining Severity
Mild - Mild CTS was defined as sensory latency|ofRooyagen Kit, 10 mL blood draw | Prefabricated nightly | Pruritis — 4 ,
Moderate | longer than 3.6 ms with normal motor for 1mL injectate wrist splint in 5-degrees Burning in hand —

Raeissadat Disease

latency €4.2 ms) and moderate CTS was

- Double spin at 1600rpm(12min)

extension x 8 weeks

1, painin hand - 1

et al 2018 defined as sensory latency of longer than |3iten 3500rpm(7min)
ms plus a prolonged motor latency (4.3—-6| - Activator: 1mL of sodium citrate
ms) according to Stevens et’al and autologous thrombin
- No USG guidance
Mild — Median sensory nerve distal latency >3.6 mdRegen Kit, 10 ml blood draw for a Prefabricated wrist No complications
Moderate | at a distance 14 cm away from the active | 3mL injectate splint reported
Disease | recording, difference in distal latencies - Single spin at 3400rpm (15min)
Wu et al ; : . . .
2017 between the ulrjar and median sensory nervActivator: Sodlum_ citrate and
>0.4 ms; and distal motor latency of the | autologous thrombin
median nerve is >4.3 ms at a distance 8 grrUSG guidance
away from the thenar muscle belly
according to Padua efal
Uzun et al Min_imal Mild NQS findings indicating CTS - 15 mi blopd draw for 2mL injectatvartico_steroid Injection| No complications
2017 - Mild according to AANEM consensifs - Single spin, 4000rpm (10min) (triamcinolone reported
Disease | Moderate and Severe disease was excludedActivator: Sodium citrate 40mg/1ml)
No USG guidance
Mild — Positive Phanels and Tinel’s testing with | - 20 ml blood draw for 2mL injectateNormal saline No complications
Malahias M_oderate NCS con_firmation of _median nerve disease- Double spin, rpm/_t!me NR reported
et al 2017 Disease | Those with Severe disease as demonstraiedNo Reported additions

by NCS were excluded according to
AANEM concensu¥

USG guidance




Table 2: Descriptive summary of study interventiang adverse events. NR=Not Report NCS= Nerve GaimfuStudies, CTS =

Carpal Tunnel Syndrome, ms= milliseconds, ml= fitdlis, min=minutes, AANEM= American Academy of Nemuscular and
Electrodiagnostic Medicine.

Acknowledgement - Vasileios S. Nikolaou for provigius with the raw data from the Malahias study



1692 Studies

Title > Removed: 1669
Review
v
23 Studies
Removed:
- Review/Opinion: 5
Abstr'act - Animal/Cadaver/In-Vitro: 3
Review - Non-platelet Rich Plasma Study:
3
v
23 Studies
Removed:
- Conference Abstracts: 3
Full TextReview | - Non-Randomized Controlled
Study: 3
! - Review/opinion/technique: 2
4 Studies

Manual Search
of Literature
and Full Text

References

A 4

4 Studies Included

\ 4

Additional Studies Identified: O Studies
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Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)
Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other bias

il

T

% 2% 50%

74%

100%

| Wl tow risk of bias [ unclear risk of bias

[l High risk of blas




Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Malahias 2017 285 3.2 26 429 3.34 24 33.7% -0.43[-1.00, 0.13]
Raeissadat 2018 4.02 1.92 21 3.52 2.02 20 33.1% 0.25[-0.37, 0.86]
Wu 2017 291 0.23 30 3.36 0.27 30 33.2% -1.77 [-2.37,-1.17] —
Total (95% CI) 77 74 100.0% -0.65 [-1.79, 0.48]
Heterogeneity: Tau? = 0.92; Chi2 = 22,05, df = 2 (P < 0.0001); I2=91% 4 2 5 2 j‘

Test for overall effect: Z=1.12 (P = 0.26)

Favours [experimental] Favours [control]



Experimental Control Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI

Std. Mean Difference
1V, Random, 95% CI

2.1.1 SSS

Raelssadat 2018 1.72 0.52 21 1.9 0.42 20 17.0% -0.37 [-0.99,0.25]
Uzun 2017 1.32 0.22 20 213 0.37 20 16.5% -2.61[-3.47,-1.74]
Wu 2017 15.76 0.5 30 18.13 1.02 30 16.8% -2.91[-3.65,-2.17]
Subtotal (95% CI) 71 70 50.3% -1.95[-3.65, -0.25]

Heterogenehy: Taud = 2.12; Chi = 32.28, df = 2 (P < 0.00001); P = 94%
Test for overall effect: Z = 2.24 (P = 0.02)

2.1.2 FS

Raetssadat 2018 1.83 0.73 21 1.82 0.42 20 17.0%  0.02 [-0.60, 0.63]
Uzun 2017 1.12 037 20 1.69 0.35 20 16.8% -1.55[-2.27,-0.B4]
Wu 2017 10.79 0.4 30 13.63 0.66 30 15.9% -5.14 [-6.21, -4.06]
Subtotal (95% CI) 71 70 49.7% -2.19 [-4.77, 0.40]

Heterogenehy: Tau® = 5.04; ChP = §6.91, df = 2 (P < 0.00001); F = 97%
Test for overall effect: Z = 1.66 (P = 0.10}

Total (95% CI) 142 140 100.0% -2.06 [-3.41, -0.70]
Heterogenehy: Tau® = 2.71; ChE = 100.45, df = 5 (P < 0.00001); ¥ = 95X

Test for overall effect: Z = 2.97 (P = 0.003)

Test for subgroup differences: Chi¥ = 0.02, df = 1 (P = 0.BB), F = 0X

—_—

-

e B

Favours [experimental] Favours [control]



PRP for Carpal Tunnel Syndrome

Highlights:

* PRPistheorized to reduce inflammation and promote neurona and axon regeneration

* Four RCTs assessed the effects of PRP on pain and function in Carpal Tunnel Syndrome
* PRPresultsin significant improvement in the BCTQ but no changein VAS

* PRP represents a promising intervention however studies were of short follow-up

» Further investigation is necessary to determine PRPs true efficacy and effect



