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Abstract
Background: Platelet-rich plasma (PRP) is considered in clinical practice for its role in facilitating the
body’s own healing processes, with the potential to complement physical therapy in managing musculoskel-
etal pathologies of the upper extremity.
Methods: Eligible studies must be randomized with clinical/quasi-experimental trials with complete data
analysis, and published in English. They have to recruit participants aged >18 years; have at least two
groups, with one intervention group receiving PRP injection alone or PRP injection and rehabilitation, and
the comparison group receiving either rehabilitation alone or a control group receiving saline and rehabili-
tation; and finally include at least one outcome measure of pain, disability, or quality of life. An electronic
search was conducted using PubMed, Embase, Cochrane, Pedro, and clinicaltrials.gov. Methodological
quality was assessed using the Cochrane Collaboration Risk of Bias (RoB) tool. The grading of recom-
mendations assessment, development, and evaluation approach was used to provide an overall assessment
of the quality of evidence. Meta-analyses were conducted across outcomes within each pathology when
possible.
Results: A total of 13 studies assessing adhesive capsulitis, carpal tunnel syndrome, lateral epicondylal-
gia, rotator cuff tendinopathy, subacromial impingement syndrome, and shoulder osteoarthritis were
included with an average RoB score of 8.77 out of 12 across all studies. Meta-analyses for rotator cuff
tendinopathy (n = 49) revealed a significant effect on pain (cm) (mean difference [MD] -2.53; 95% confi-
dence interval [CI]: —5.02, —0.04; I? statistic = 51%; P = 0.05), quality of life (MD 16.82; 95% CI: 0.40,
33.25; 1> = 0%; P = 0.04), and disability (standardized mean difference [SMD]: —0.64; 95% CI: —1.24,
—0.04; I = 0%; P = 0.04) favoring PRP and physical therapy as long-term follow-up (moderate level of
evidence). All other meta-analyses for adhesive capsulitis and carpal tunnel demonstrated nonsignificant
effects.
Conclusions: This systematic review demonstrated that PRP is a beneficial adjunct to physical therapy for
reducing pain and improving disability and quality of life (moderate level of evidence) when compared to
placebo plus physical therapy for the management of rotator cuff tendinopathy.
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PRP and rehab for upper extremity pathology

BACKGROUND

Musculoskeletal injuries continue to prevail in
society, and are expensive.' With emphasis on the
quadruple aim of healthcare (reducing costs, improv-
ing health of population, patient experience, and
well-being of healthcare team),* physicians and allied
healthcare professionals are responsible for providing
cost-effective, high quality care that often involves
nonsurgical management of musculoskeletal pathol-
ogies (subacromial impingement/rotator cuff tendi-
nopathy, adhesive capsulitis, carpal tunnel syndrome,
lateral epicondylalgia, and shoulder osteoarthritis) of
the upper extremity (UE).* Physical therapy, reha-
bilitation, and exercise comprise the most common
form of conservative management for treating mus-
culoskeletal pathologies. More recently, regenerative
medicine, such as stem cells and platelet-rich plasma
(PRP) have gained popularity among orthopedic,
sports medicine, and rehabilitation communities as
a relatively safe adjunct to exercise and alternative
treatment to surgical intervention.>$

Platelet-rich plasma is the most common ortho-
biological used and has indicated positive effects in
the management of musculoskeletal pathologies.”!!
Recent trends have demonstrated an increase in
annual expenses associated with PRP usage, indi-
cating an ease of implementation and an increase
in demand for safe, nonsurgical, and minimally
invasive options.® Often, PRP is injected into the
injured tissue or region, with the goal of initiating
a cascade of local healing responses to facilitate an
increase in growth hormone and anti-inflammatory
cytokines that are produced as part of the normal
healing process.”!* Therefore, PRP has been con-
sidered in clinical practice for its role in facilitat-
ing the body’s own healing processes. While there
is inconsistency in the literature on the dosage,
histological makeup of PRP injections, and patient
cohorts that are likely to improve with PRP, one
consistent theme throughout is its role in treating
musculoskeletal pathologies that have been recal-
citrant to the normal healing process.”"* Based on
a Cochrane Review that found insufficient evidence
to support the use of PRP as a stand-alone treatment
for soft tissue injuries,'* clinicians must consider

combining PRP injections with other forms of treat-
ment such as exercise/rehabilitation. PRP injections
have the potential to create a healing environment
for tissues, in which subsequent loading through
exercise may create positive long-term changes for
various UE pathologies.

Numerous studies have been conducted assessing
the role of PRP in the management of UE musculo-
skeletal pathologies.!*!*26 These studies are impor-
tant as they discuss the effect of PRP in comparison
to or in conjunction with exercise. While previous
systematic reviews examining the effectiveness of
PRP exist, limitations in methodological design,
lack of consistent meta-analysis, and inability to
compare PRP to rehabilitation interventions pre-
vent researchers and clinicians from drawing strong
conclusions regarding its role in managing patients
with UE pathologies. Therefore, the purpose of this
systematic review with meta-analysis and formal
grading of evidence is to assess the effectiveness
of PRP alone or in addition to rehabilitation, com-
pared to rehabilitation alone on pain, disability, and
quality of life in patients with UE musculoskeletal
pathologies.

METHODS

Protocol and registration

This systematic review was conducted accord-
ing to the Preferred Reporting Items for Systematic
Reviews and Meta-Analysis (PRISMA) guidelines?’
(Appendix), and registered in the International
Prospective Register of Systematic Reviews
(PROSPERO; #CRD42022313094).

Inclusion criteria

Studies had to meet the following inclusion cri-
teria: (1) Randomized clinical/quasi-experimental
trials with completed data analysis; (2) published in
English; (3) recruited participants aged >18 years;
(4) had at least two groups with one intervention
group receiving PRP injection alone or PRP injec-
tion and rehabilitation, and the comparison group
receiving either rehabilitation alone or a control
group receiving saline and rehabilitation; and (5)
included at least one outcome measure of pain, dis-
ability, or quality of life.
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Exclusion criteria

Studies were excluded if (1) they were retro-
spective studies, or case studies/series; (2) sub-
jects underwent surgical intervention; (3) injection
was combined with dry needling or extracorporeal
shockwave therapy; (4) PRP was compared to injec-
tions other than saline; (5) bone marrow aspirate or
adipose grafts were used in conjunction with PRP;
and (6) studies did not include physical therapy,
rehabilitation, or an exercise program.

Search strategy and study selection

An electronic search was conducted by both
authors in February 2022 using PubMed, Embase,
Cochrane Library, Pedro, and clinicaltrials.gov for
identifying all relevant articles without date restric-
tion. Clinicaltrials.gov was included to capture gray
literature not published due to nonsignificant find-
ings. The search strategy is provided in Table 1. A
hand search of reference lists of related articles was
also conducted by the first author. Each author exam-
ined all titles and abstracts to screen for eligibility.
Full-text articles were assessed for the inclusion
criteria to determine final eligibility. If discrepancy

Table 1. Search Strategy

arose, it was resolved through discussion until a
consensus was reached.

Interventions

The intervention of interest in this systematic
review was PRP injection. Across all the included
studies, the number of injections and administra-
tion techniques vary considerably, with some details
provided in Table 2 and more specifics available
in the original publications. PRP alone or in con-
junction with a comparison intervention was com-
pared to rehabilitation, physical therapy, exercise,
splinting, or immobilization, or to a control group
that included a placebo (saline) intervention group
(Table 2).

Outcomes

Primary outcomes of this review were
pain, disability, and quality of life (Table 3).
Electrophysiological values and cross-sectional area
of the median nerve as well as shoulder external
rotation range of motion (ER ROM) were included
as secondary outcome measures for the carpal
tunnel syndrome and adhesive capsulitis, respec-
tively. Pain was measured using the Visual Analog

Database Search Strategy Yield

PubMed ((Platelet-rich plasma OR PRP) AND (clinicaltrial [Filter] OR randomizedcon- 163
trolledtrial [Filter])) AND ((physical therapy) OR (rehabilitation) AND (clinical-
trial [Filter] OR randomizedcontrolledtrial [Filter]))
(Platelet-rich plasma OR PRP) AND (exercise) 78
(Platelet-rich plasma OR PRP) AND (Physical Therapy OR Rehabilitation OR 77
exercise) AND Musculoskeletal

Cochrane Library ((platelet-rich plasma OR PRP) AND (physical therapy) OR (rehabilitation) OR 54
(exercise)):kw
((Platelet-rich plasma OR PRP) AND (physical therapy OR rehabilitation OR exer- 3
cise) AND musculoskeletal):kw

Embase ((platelet-rich plasma OR (PRP) AND (physical therapy) OR (rehabilitation) OR 23
(exercise)):kw
((Platelet-rich plasma OR PRP) AND (physical therapy OR rehabilitation OR exer- 3
cise) AND musculoskeletal):kw

Pedro Simple search: Platelet-rich plasma 31
Simple search: PRP 49

Clinicaltrials.gov Advanced search: platelet-rich plasma, studies with results, interventional studies 32

kw: keyword

Bio Ortho J Vol 4(SP1):e4—e29; 7 July 2022.
This open access article is licensed under Creative Commons Attribution 4.0 International
(CC BY 4.0). http://creativecommons.org/licenses/by/4.0 © Kaitlin and Michael

eb




*£}120[9A UOTONPUOD JAIU
K10suas pue £oudje[ 10j0U [€ISIP
JOJ 9AIOU UBIPAWI A} JO SaNTeA
Teo13o1orsAyd-o130970 ur pasoxdwr
d4d AJuo Ing ‘eare [EUOTIOS-SSOID
9AISU UBIPIW PUE $3100S OS.I.DI
ur Juswasoxduwr yuedoyruSis A[[es
-nsness pajyensuowap sdnoid yog
“BaJE [RUOI}OIS-SSOID
9AJOU URIPIWI JO SIN[EA [eI[S0[0T
-sAyd-o110970 ur saouazopIp dnoid
-U29M32q JUBOYIUSIS A[[eO1ISTIEIS ON
"dnoi8 gyd a3 Surioaey

SAI3U UBIPIW JO

©ITE [BUOI}OIS-SSOID)
£yoopa
uoTjONPUOd
2AIoU AI0SUDS
pue Aouaje]
JI0JOUI [e)STp
:9AIOU URIPIW

SYooM ¥
uaydoururejooe
quryds Jy3ru ‘uonesy

SYooM F
uaydoururejaoe qurds jydru
uorjedyIpow AJIAT}OR [UOIEONPY  ®
uonoa(uy |
[ouuny [edxes ayy ojur uony

(s1ea£ ¢T1-0) SIedA G [onyuOD)

(s1e2£ GT-0) sTeak 9 1Ud
:uorjernp wodwAg

(s1eak
96-T¢) SIB2A (G [0IIUOD)

(s1eak ¢9-87) s1eah S LF JUd
:(a8uer) uerpow 98y

(91025 JudUIEAI}-3s0d JOU) 21008 10 San[eA [ed1 -tpow £)1ATyo® :uoneONpy e | -d3(ur gy [einauriad papmS-gn e [eyuswrradxa
a8ueyd OSIDY UT DUIPIP -SoforsAyd-oxpdarg oz=u oz=u WT48T -1sen)
dnoi8-usamiaq Jueoyrudis Areonsnelg SYooM F 0s1Dg uoneonpy uoneonpy + PAd $302[qns ¢ SPUBY 0F = U | ,610T T8 I° U2AND)
sworpufg puuny, redie)
(sqauowr
SY99M T 10J YOIM/X ¢ ‘UIW Gf 6-€) SqIuOW 9 0qadL[d
donoujo (syruow 6—¢) sqpuow i dyd
a8uer ‘swnnpuad ‘yojons SYQIM T IOJ MOIM/X ¢ ‘U Gf -(28ue1)
re[nsded ‘uonjezIfiqels uonow jo sfuer uerpow woeinp woydwAs
repndeos ‘Gururrem :wreid sswnnpuad ‘yojoxs re[nsdeo
INOY Jd PU® TAVAS ‘SVA -01d asp1o%0 pasiatadng e | wonezijiqers repndeds Gururrem (steak
ur Juswasoxduwr JuedoyruSis A[[es SY99M ¢ I2A0 suonoa(u] ¢ :wrerdoird as1o10x0 pasiazedng e 0L=G¥) sTeak £ 0qaoe]d
-nsyes pajenysuowap sdnoid ylog (HD SY99M 7 940 suonod(uy ¢ (s7eak £9-€7) s1eak £ dUd
‘dud Sutroaey INOY WOY YH | 2ys ojur uorda(ur sures e (HD 2y) ojur uono(ur Jyd e “(a8uer) uerpaw 33y
A PUB TAVAS ‘SYA Ul $20UI51P sqyuow ¢ Iavds sI=u [I=U WIT91e IO¥
dnoi3-usamaq Jueoyrudis A[eonsnels | quowr | SVA 3SIDIAXD + 0GR ISIOISXI + JUd Pe=u| ,.120C Te 32 nun
S99M 9 I0J YOIM/XE syyuow
skaynd ¢> ruonjernp wojdwiig
syurod swn ‘WO ‘WONY N o
[Te 38 INOYd ¥4 pue ‘HSVA ‘SVA ured unpIM Suryolens uonoauy | SmM €69F LILS 1d
ur juswasoxdwr yuedyruds A[ped UIW ()€ X 9SOIOXY @ (HD a3 ojur uopda(ur SIBA C6'9 F 8¢S ddd
-nsne)s pajenysuowap sdnox yrog | sydam 9 INOY ¥4 unw GT X AMS e dd snoSo[one papmn3-gn e il
$90U219) YoM ¢ HSVA e=u e=u W €T T 8¥ 10Y
-yip dnoi8-usamyaq Juesyrusis JoN yoam | SVA Ld [BUOnuIAUOD) Jad $9=1 020T “Te 32 Ny,
snrmnsde) dATISaYpYy
s)[nsay jo Arewruing dn-mojog saurocnQO uostreduro) UOTJUIAII)UT syuedpnaeq Apmg

sarpny§ Jo uondrosa( *7 dqelL




(sanuuo)))

"SOOUDIAPIP JUEBD
-yrudts ou Sunensuowap 1 Yim
XOpU] DUBWIONIIJ OTUI[D) ORI
pue SYA url syudtwasoxdur jued

-grusis A[peonsie)s pajensuowap d

SYooM FT
Suruayyduans

SYooM FT
Suruaduans
pue 3uryojoIls :3S1ISXY e
dens moqqo stTuudy, e
uondafuy 1
UOpUd) JOSUXD
UOTITWOD 3} OJUT UOT3O[Ur

N :uonjeinp woydwAg

sreaf 67'%S Ld
s1e24 €1°0S d¥d

‘ddd Surroaey moqrg pue Suryo}ors :9SIIXY e | JYd snoSojone ym Lwojoud)
MOQ[F XPUJ 9OUBULIONI] [EITUI[D XopUJ 90UBULIOJ dexns moqpo stuua], e | o[paou snosueinorad papm3-gn e 28y
OB\l pUE SYA I0J SOIUSIIPIP -19 d1ur) ofey 65=1u 9=u WS 9SS 1Y
dnoi3-usamiaq Jueoyrudis A[reonsnels YIUOIN T SVA dexns + Adexoy) TeorsAyq dens + Adexoy) Teorsdyd + ud 0ZI=u «18T0T T30 W
erd[e[dpuooidy [erajey
*S2INSLIUW JWOIINO
[Te ur saduaIayTp Juedyrudis A[jes
-nsness payensuowap sdnoid yrog "9AIOU URIPIW JO syjuow
‘san[ea [es130] ©ATE [BUOI}OIS-SSOI)) €09 T syuour 0£°0¢ Jurids
-o1s4yd-01309]0 ur 2ouURI7Ip dnoid “£oua)e] J0j0W sy ow
-u2am)aq Jueoyrudis A[esrisnels oN [e3sIp pue £3100] £9°C T SYIUOW £FPE QU d
‘d9d Surioaey syyuour -9A UONONPUOD :wonexnp wojdwAs
9 pue ‘¢ ‘T Je 9AIOU URIPIW JO BIIR JAIaU AI0SUIS syjuowr 9 :
[BUOT}O3S-SSOID PUE ‘SYIUOW 9 pue :9AIOU URIPIW { 8 Ise9[ 38 10] uonda(uy | sxedh p€°1 F LT¥S JuIdS
‘¢ 1 18 uonOUNJ DS, ‘SYIUOW JO sanfea [eor JySruroso uzom uonsod [ouum redres oy s1e2£ ST F L8'LS d¥d
9 pue ¢ je woydwis OSIDG sqauowr 9 | -BoporsAyd-onoorg [ennau ur Jurds JSLIp, e ojur uond2(ur 7gd popms-sn e 8y
SYIUOW 9 Je GYA UT S9OUIHIP sqjuowr ¢ 0s.1.od oc=1u og=u N8HTS 10d
dnoiS-usamiaq Jueoyrudis A[eonsnels yiuouw | SVA jurds J$4d 09=1u 0z TOT T 32 M
‘Tenuajod
oo JpSNU syjuow
punoduroo jo 6¢'g ¥ syqpuowt ¢1p1 Jurdg
‘Tenuajod uonoe Jpsnuw Kouoaje[ josuo pue syjuow
punodwod jo £5uaje] 1oSUO AT enuajod uonoe SYoIM § T T SQUOw § €T q¥d
uerpaw ur paaoxdwr Jurfds Ajuo 9AIdU £I0SUDS JYSIUISAO UIOM UOTSU)IXD JSLIM ‘woryexnp wojdwAs
nq ‘srenyuajod uonoe aAIdU 108 Jo Aouayer yead Syoam g oG Je Jur[ds ISTIM pajedtIqe)-a1d e :
-uas jo Loudje yead pue DSIDOT :9AJOU URIPIW 1YSTUI2A0 UIOM uonoda(uy | sxedk 112 ¥ €7'Ly Junids
‘SVA ur juatasoxdur jueoyrudrs A| J0J San[eA [edr UOTSUIIXD JSLIM G Je [euun) redres a3 ojur s103£ 786 ¥ 0T'1S d¥d
-reonsness pajensuowap sdnorsd yrog -SotorsAyd-onoarq | Jur[ds Js1Im pajestiqe;-a1J e uonoda(ur gy 100d-23£00qna7 e 8y I10Y
'saoua19h1p dnoid 0s104 oz=u Iz=u INOY TP 1810T
-u2am)aq Jueoyrudis A[[esrisiels oN | SeaM (T SVA jurds yurds + 9d IF=u Te 32 Jepessioey




$PaM ¢ dHH
$oam ¢ pastazadng
sapsnu rendess pue
o J03e301 SuTueSuUans
‘saposnuu [e10joad pue
ansdes 1o119350d Jo Jur
-(J21)$ “SISIOIIXD UL
-poD INOYJ 9SDIXT o
uondafuy

sYoam ¢ JIH
SYoaMm ¢ pastazadng
sopsnw rendeoss
pue gno Jojejo1 Suruoyiduons
‘saposnuu [e10309d pue a[nsdeds
Jo119)s0d Jo SUIYdIAIS SISIOTIXD
uewpo)) ‘NOYJ PSIXY e

8%—7) SYpuowW O] 0qa2e[J
9¢—¢) syIuow G'¢ I¥d

uerpaw ‘uonenp woyduwig

(sqauowr
(sqauowr

:(o8uer)

IAVdS Pue ‘OYOM ‘SVA Teak 1 uopudy uondafuy | stk 01 F 1§ 0q22¢]d
ur syuawasoxdur Jueoyrudrs Aes SYOIM FT Jnd 1038)0I OJUT UOT) UOpPU2) Jnd J0JeJ01 0JUT UonI(ur s1eak §'11 F §'Sp ddd
-nsiye)s pajenjsuowap sdnoid yrog | syoom 7T 2AOM -oo(ur oures popm3-gn o d4d snoSojone popm3-gn e 8y
RERlIERC Yoo 9 1avds 0z=u 0z=u W €T LT €107
-j1p dnoi3-usamiaq A[eonsness oN SYooMm ¢ SVA 1d + 0qaoe[d 1d+ ddd oF=u Te 32 UnIngIsa|
Ayedourpuay, gn) I01e10yg
syoom
9 10J yoom 12d SUOISSISs 7
Sururen oyroads
-310ds “GuruaSuans Gur SYoaM 9 10J Yoam Jad suorssag ¢
-yo1a1s ‘NOYYV 9SDIXT e Sururen
snjeurdseidns ‘snizoden oyads-j10ds ‘Suruoyyduons
‘SI[RIPBIOTYDLI] ‘SNAUOD Sunyjans WOYY :9S0IoXT e
-ue qojeurdns ‘SI0SUIIXI snyeurdserdns ‘snizaden syjuow
urrearoy ay) jo Aderayy ‘SI[EIPBIOTYDRIQ ‘SNAUOOUE 10} ¢< suonexnp woyduihg
jurod 13881n 98essew ans -eurdns ‘sI0SU2IXd WLILAIOJ A}
-s1) doap :Aderoy renuey e | Jo £deroy jutod 19881n 9Sessew LTI+ Tes
S EEIN anssyy doop :Aderoyy, [enuey e Tose]
9 10§ Yoom 12d SUOISSAS 7 [eAIaIUT SABD / UIIM suonddfuf ¢ s1eh 0T ¥ ST d¥d
1eaf T JOSE[ [AJ[-MOT e SUOIO2(UT JDV [eUOTSI[eIIU] o 8y 1send)
sadua1ayIp dnoid syjuow 9 HSVA 67=1 L7=U W24 1€ «S10T
-U29M)2q JurdYTUSIS A[[eoNSTIRIS ON | SJUOW ¢ SVA ILd + Jese] Id +dOV 9¢=1u Te 39 YOSI9L,
s)[nsay jo Arewruing dn-moypog sawodnQ uostredwo) UOTJUIAIINU] sjuedpnaeg Apmg

(ponunuo)) ‘g AqeL



(sanuuo)))

DYO PUe ‘HSVA ‘SVA
ur Juswasoxdwr yueoyrudis A[res

-nysTels pajenysuowdap sdnoid yjog
SYIUOW 9 PUE ‘¢ ‘T JB SIOTIXD
Surroae] DYOM 10 SOOUIPIP
dnoi3-usamiaq yueoyrudis Areonsnels
SYIUOU ¢ JB ISIOIOXD
SurroAey SV UT S20UIDHIP
dnoiS-usamiaq Jueoyrudis A[eonsnels

SYIUOW 9 I0J PINUTIUO))

SY2M 7T 10J YOIM/XG

ddH

SOoM 7T 10J YooM/X |
UTW ()7 X 991 9SIDIIXD JATS
-so1301d jo sadeys § ‘urw
ST-0T X £1A130® O1qOIde

Juow T I2)je JUO pug Y} pue
JISTA ST 31} UO JUO ST ‘SUONI2(U] 7
soeds [erworoeqns

syjuow
¢< :uonjernp woydw4g

s183£ 9°0T F 6°CS 9SIIIXT

syyuowr 9 endsoy o ur Adero pUE UOPUa) Jnod 10}e)01 paInfu s1edh €4 F §'76 d¥d
JOU JNq ‘SYIUOW ¢ PUE | Je ISIOIOXD SYIuOW 9 MMOM 3S1019X3 pasiatadng e oyur uona(ur gd popms-gn e 8y
Surroaey gy ur saoudzayrp dnoid syjuow ¢ HSYA I€=u I€=u N TTY LT 104
-U22M39q JuedYIUBLs A[[eoNsIeIS | (IuOw | SYA ISDIAXT dad 79=U| £107 T80 nelN
swoxpu4g yusurdurdury [erwordeqng
sypuour ¢ (sqpuowr
ystderarpy reorsAyd SQUOUI € | o1 < 1) syjuowr ¢ 0O
syuawaAoIdwr DYOM £q pasiazadns pue swoy ystiderarpy reorsAyd £q pasia (spuour
jueysodur Areorurpd pajersuowap je paurroytod werSoxd -19dns pue swoy je pawroyrad 9€ TT) SYIUOW 9'¢/ q¥d
syuedonred ogooerd z/1 pue 34 /9 9SIDIOXD PazZIpIepuelS e werdord as1010Xd pazIpIepuels e :wonexnp wojdwAs
juawaaoxdw SV uondafuy 1 uonoafuy |
jueysoduwr A[pesrur)d pajersuowap uopuo} snjeurdseryur/ snj uopua} s1eak gg pue £ 0qaoe[d
syuedronred oqaoed g/1 pue Q4d £/S -eurdsexdns a3 ojur uon snyeurdseryur/ snjeurdserdns oy (sreak 9g-/¢) s1eak 87 N d
0qaoeyd 10§ MMOM -oa(ur aures papm3-gn e ojur uonda(ur 7gd popms-sn e :(98uex) uerpawr 93y 104
10U Iq ‘P 10 Wrerroduwr A[red syjuow 9 HSVA z=u L=U Wo4¢ «910C
-TUT]O SEM SYA UO JuowdAoxdwt Uesy |  SYUOW ¢ SVA 1d + 0gaoe[d 1d+ ddd 6=Uu e 39 ToUSIp
Yoom/x¥
‘urar 07 dgH 10§ pauLioy
-10d vy} 14 £q pajonisuy
$3sTOI9%a JurureIUuod
SY99M FZ 10 7T Jou 2INY001q YIM PIPIAOI] e *JI MOT[O}
INq ‘S9M 9 Je SYJN UT 20UISPIP pueq 0} pay[Se Jou Inq ‘sasoIaxd Sur
dnoi3-usamiaq Jueoyrudis A[peonsielg e1ay} pue [pqqump Jursn -UTBJUO0D AINYD0IQ YIIM PIPIAOIJ e N vonexnp woyduds
SYooM FT SISIDIOXD DTUOJOST pue uonda(uy |
e SIND pue SISV UI SOOUIIPIP rjowost strendeosqns uopuo) s1eak G'TT F £'€S Ld
dnoi8-usamyaq yueoyrusis A[eonsnels smeurdsesyur ‘Surziiqess snjeurdsexdns ojur uonoafur s1e4 6°G ¥ 9'56 dud
SY09M 7T 10 SYOIM 9 Je SYoIM FT SIND repndeos :JuruoyiSuong e Q44 snoSojone popmd-gn e 8y
SIND 10 SISV Ut saouaIapip dnoid sYoam 71 SASY oc=u og=u I €€4 LT 1senQ)
-U29M39q JurdYIUBIS A[[EONSIRIS ON | SYPaM 9 SYAN Ld dad 09=U| ,610T T3 WDy




"Xapu[ fJn?) 10110y 01DIUQ ULISIM DYOM 2DIpIs Sojpuy
1DHSIA SVA 21pas Sunpy topinoys sajaSuy soT viuiofip) Jo Ajisioaun) ‘SYS VI PUNOSDIIN §) UOLDINUILS [DILII[2 SNOIUDINISUDL] ‘SNAL Xopu] A11j1qusiq puv uivd 1apmoys Iqvds ‘Auiiaiyivtp
24DM-140YS IMS ‘9E-UA0] J40YS 9E-S UO0LoUL J0 23UbL QY VLA pajjojuod paziuwopuvi TOY vuisvld yori-ja1a1v]d Jyd “Adviay; porsdyd T.q uorgout fo aSuvi anmissvd WO 2]pIS Sunvy U dLIWNN
QAN ‘pariodas jou YN wividosd asioiaxa awioy JE Juiol [prownyoudls (HD UODI0L [PUIIXd YT PUDE] PUb 4opinoys udy ayj Jo saiqusiq ‘HSVA 24098 LoJnA-JuvIsuo)) ‘SN0 241uno1isang)
aui04puds jpuung, (pdiv) uojsog VS.ING Duisvid pauoyipos sno3ojoiny JOY SU0ISING MOqIT Puv Japinoys uvdLdWY SISV uonout Jo asuvi aa1ov WOYY Uoout Jo aduv. pajsissv-aaijon WOIVY

"$Pam 7T 10] Aep/x7 ‘U O]
UOTIB)0I [BUISIUT PUE ‘[eU
~19]%3 “UONOINPJE ‘UOTXS]] $YoaM 7T Aep/xg ‘U O STGUOTH [  STGUOU £F S0
10] WOYV PUt WOUVY UOTR101 [BUISIUT pUE SIUOM 67 F SO [P
HSVA YoM pue SVA Buryorens swnmpuad “[BUIANXS “UOTINPJE “UOIXA]] 10] woneanp woyduids
ur syuawasoxdu Juedyrudts A[ped cweidoxd aspISXY o | NOWY PUB WOUVY ‘Surgoions :
nsners parensuowsp sdnois yrog $0oM 7 swnpnpuad sweidord aspIxy e s1ek L TT ¥ TTS SN
Tdd I SUOTSSIs £ ‘Aep 1910 A19A7 uonoa(uy | s1ek 0T ¥ 6'1S d¥d
Surroaey sPaM 7T pue 9 18 HSY( YoM 71 U /xS e uonoa(ur Jgd e 8y 0%
JPINY PUE SYA UT S2OUIYIP YoM 9 HSVA 3Pmd) g9=u c9=u N L6 41 €9 AT
dnoi8-usamiaq Juedyrusis A[eonsnels SYoaM ¢ SVA ASIIAXT + SO 3SII9XT + JUd GeT =u T8 19 LIeYI0Y]

SILIY)IL03)SQ IOP[NOYS

SYO9M T 10J YIIM/XG
Suruayiduans o1uojost
‘sa[osnuu [e10302d a1 Jo

9¢-IS pue SOSTOIAXD JuTyolaI)s OMns
‘HSVA MO ‘S¥S VION ‘SVA -de> juro( 10119350d 53510
ur JuatraAoxdur Jueoyrudrs Aes -I9X9 SUBWIPOY) ‘UOIIOW Syuow ¢'T T SQUOW 10°T L
-nsnye)s pojenjsuowdp sdnoid yrog Jo 93uer Jurof :9SIXY e SUIUOW /0 F OW /0 d¥d
syoom g Je 1 d Surroaej ured Apoq SUOISSas )T—-8 SYOOM ¢ ‘wonemp woyduwds
3daox5 ‘9¢- 1S 10§ saoua1ayIp dnoid SN e werSoxd aspIxXyg e :
-u2am)aq Jueoyrudis A[esrisnels oN SYOOM T JOJ YO9M/XS “UTUW (07 uond3(uy | s1e3k 0°6 ¥ 98'6V Ld
"$OOM § 9¢-1S yoed 10 e aoeds erw s1ek 1°6 ¥ 767 ddd
12 Qyd Surroaey HSV( MmO pue S4S VION SNAL e | -0I0BqNS A} OJUI UOHIIUT Jdd  ® 3y
‘SYUS VTON ‘SVA Ul saoua1ag1p SyoaMm 8 HSVA YomO oc=u og=u N L€ T €S 10d
dnoi3-usamyaq ueoyrudis A[jeonsnels SooMm ¢ SVA 3SIDIXY + SILI[EPOIA asIXY + JUd 06=U| 610T T8I uIseq
$)Insay Jo Arewrwing dn-morjog sauroonQ uosrredwon) UOTJUIAINU] syueddnaeq Apms

(ponunuo)) *z AqeL



PRP and rehab for upper extremity pathology

Table 3. Psychometric Properties of Included Outcome Measures

Outcome measure Description Reliability MDC/MCID
Pain
Visual Analog Scale®® | Self-reported measure of pain. MCID =9-11
Vertical or horizontal line scaled from 1-100 mm
mm, where 1 represents “no pain” and 100
represents “worst possible pain.”
Numeric Pain Rating | Self-reported measure of pain. ICC=0.74 MDC = 2.5 pts.
Scale® 11-point scale (0-10), where 0 represents “no MCID = 1.1 pts.

pain” and 10 represents “worst pain imagin-
able”

Disability

DASH»3!

30-item self-reported measure of disability and
symptoms in people with disorders of the
upper extremity.

Scored on 100% scale, with 100% indicating the
maximum disability.

ICC =0.93 (95%
confidence in-
terval [CI] 0.86,
0.97)

MDC =10.81%

Quick DASH*-3

11-item self-reported measure of disability and
symptoms in people with disorders of the
upper extremity.

Scored on 100% scale, with 100% indicating the
maximum disability.

ICC=0.93 (95% CI
0.87,0.97)

Comparison to
DASH

R=0.98

ICC=0.96 (95% CI
0.84, 0.98)

MDC =11.2%,
12.85%
MCID = 8%

Shoulder Pain and 13-item measure of shoulder pain (5 items) and | ICC = 0.66, >0.89 MCIC = 8-13 pts.
Disability Index*** disability (8 items). MDC = 18 pts.
Each subscale scored out of 100 and an aver-
age taken across the two subscales to give a
total out of 100, with higher score indicating
greater disability.
Boston Carpal Tunnel | Self-reported questionnaire assessing symp- ICC =0.899 (symp- | MCID =0.74
Syndrome Ques- toms and functional impairment caused by tom severity), MDC=0.86

tionnaire>-3¢

carpal tunnel syndrome.

2 subscales with 6 items each scored on a
5-point Likert scale from 1-5, with 1 repre-
senting no symptoms and 5 representing the
most severe symptoms.

Overall score calculated as the mean of the
answered items.

0.944 (functional
status)

(symptoms sever-
ity), 0.75 (func-
tional status)

Mayo Elbow Perfor- Functional score for evaluating elbow disor- ICC=0.89 MDC=122
mance Index* ders.
4-part test based on 100-point scale.
American Shoulder Measure of pain and functional limitation (10 | ICC =0.84-0.96 MCID = 6.4 pts.

and Elbow Sur-
geon33,39

questions on 4-point scale).
Scored on 0-100 scale, where 0 represents
“worst” and 100 represents “best”

(CC BY 4.0). http://creativecommons.org/licenses/by/4.0 © Kaitlin and Michael
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PRP and rehab for upper extremity pathology

Table 3. (Continued)

Outcome measure

Description

Reliability

MDC/MCID

University of Califor-
nia Los Angeles
Shoulder Rating
Scale*

2 single-item subscales measuring pain and
functional level of the shoulder.

Likert scale 1-10 with higher scores indicating
less pain and greater function.

ICC =0.93 (pain),
0.95 (function)

MCID =3.0, 3.5
MDC=3.6

Quality of life

Constant-Murley
Score®™*

Quality of life questionnaire for shoulder as-
sessment measured on 4 subscales.

Scored on a total scale of 0-100, where 0 rep-
resents “worst” and 100 represents the “best
health”

ICC=0.80 (95% CI
0.63,0.89), 0.93
(95% CI0.89,
0.97)

MCID =9.8, 6.7

Short Form-36%-

36-item self-reported quality of life tool mea-
sured across 8 domains: physical function-
ing, bodily pain, role limitations because of
physical health problems, role limitations
because of emotional problems, general
mental health, social functioning, energy/
vitality, general health perception.

Each item scored from 0-100 and then aver-
aged to get scale score for each domain out
of 100, with higher scores indicating a more
favorable health state.

1CC =0.72-0.95
(across domains)

MCID =10
(physical func-
tioning)

Western Ontario Rota-
tor Cuff Index*->!

21-item health-related quality of life question-
naire for patients with rotator cuft disease.
5 domains, each measured on 0-100-mm scale

ICC=0.96

MCID =275
(converted =
13%)

highest functional status.

and total score out of 2,100 converted to a
percentage, with 0% representing the lowest
functional status and 100% representing the

ICC: intra-class correlation coefficient; MCID: minimal clinically important difference; MDC: minimal detectable change.

Scale (VAS; 0-100 mm/0-10 cm) and Numeric
Pain Rating Scale (NPRS; 0-10 pts.). Disability
was measured using the Disabilities of the Arm,
Shoulder, and Hand (DASH; 0-100%), Quick
DASH (0-100%), Shoulder Pain and Disability
Index (SPADI; 0-100%), Boston Carpal Tunnel
Syndrome Questionnaire (BCTSQ; 0-5 pts.),
Mayo Clinic Performance Index Elbow, American
Shoulder and Elbow Surgeons (ASES; 0—100 pts.),
and University of California Los Angeles Shoulder
Rating Scale (UCLA SRS; 0-35 pts.). Quality of
life was measured using the Constant—-Murley Score
(CMS; 0-100 pts.), Western Ontario Rotator Cuff
Index (WORC; 0-100%), and Short Form-36 (SF-
36; 0-100).

Timing of outcome assessment

Outcomes were assessed in the short term
(<3 months) and long term (6—12 months). When
multiple time points existed, the one closest to
3-month and 12-month follow-up was used in data
analyses, unless all studies had similar follow-up
assessments.>

Methodological quality

Methodological quality was assessed using the
Cochrane Collaboration Risk of Bias (RoB) tool.*
It examines risk of bias across the following five
domains of bias: selection, performance, detection,
attrition, and reporting. Each item was awarded a
“Yes” and received a score of one (1) if the criteria

Bio Ortho J Vol 4(SP1):e4—e29; 7 July 2022.
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PRP and rehab for upper extremity pathology

was fulfilled, and a “No” or “Unclear” was assigned
if the criteria was not fulfilled or was unclear, result-
ing in a score of zero (0).”* The sum of the points
represents the total risk of bias out of 12 points, with
higher scores indicating lower risk of bias. Present
authors independently scored each included study,
with discrepancies resolved through discussion until
consensus was reached (Table 4).

The Grading of Recommendations Assessment,
Development, and Evaluation (GRADE) approach
was used to provide an overall assessment of the qual-
ity of evidence across the following five domains:
risk of bias, inconsistency of results, indirectness or
evidence, imprecision, and publication bias.’>** The
GRADE provides a summary rating of the quality of
the body of evidence for the effect of an intervention
on a particular outcome measure, providing a rec-
ommendation that may guide clinicians’ decision-
making in selecting the most optimal interventions.
Following evidence appraisal, outcomes are classi-
fied by the level of evidence (Table 5).

Data collection

Both authors performed data extraction, and
included study details and design, patient demo-
graphics, interventions, timing of assessment, out-
come measures, and results (Table 2). In the event of
missing data, study authors were contacted.

Data analysis

Data analysis was conducted using Revman 5.4.
Post-test mean values and standard deviations (SD)
were used for meta-analysis, unless articles only
reported change scores. In case SD values were
not provided, the authors calculated them for meta-
analysis. A random-effects model with inverse vari-
ance was used to calculate mean differences (MD)
for pain, disability, and quality of life in case out-
comes could be converted to the same numerical
scale, or standardized mean differences (SMD) and
95% CI when they could not.>>>* Mean differences
were calculated for homogenous tools of pain and
quality of life so that minimal clinically important
differences (MCID) could be discussed in relation to
patient improvement. However, because of the het-
erogeneity of some measurement tools of disability,
SMDs were required. Statistical heterogeneity was

evaluated using the I? statistic, with values greater
than 50% indicating high heterogeneity.”® Effect
sizes were presented in forest plots, and interpreted
based on previous research: 0.2 represented small
effect, 0.5 represented moderate effect, and 0.8 rep-
resented a large effect.>

Separate meta-analyses were conducted for each
pathology, comparing PRP to a comparison or con-
trol group for their effect on pain, disability, quality
of life, and electrophysiological values, and cross-
sectional area of the median nerve in the short term
and long term when data were available. In case sta-
tistical pooling was not possible, findings were pre-
sented in a narrative form.

RESULTS

Study selection

The search identified 485 studies, with an addi-
tional 12 identified through manual searching. In
all, 41 full-text articles were assessed for eligibility,
with 13 articles'®'>2® meeting the inclusion criteria
(Figure 1).

Characteristics of included studies

The average score across studies on the RoB
Tool was 8.77 out of 12 (range 5—12) (Table 4). The
most common sources of bias were blinding of par-
ticipants, providers, and outcome assessors, leading
to potential performance and detection bias.

Across studies, there were a total of 861 par-
ticipants, 63% females and 37% males. All studies
included patients with various UE musculoskel-
etal pathologies: adhesive capsulitis (2),>%* carpal
tunnel syndrome (3),'3*'2¢ lateral epicondylalgia
(2),822 rotator cuff tendinopathy (3),'*!”* subacro-
mial impingement (2),'*? and shoulder osteoarthri-
tis (1)'° (Table 2). Of the 13 studies, 12 assessed
pain!®!¢2¢ (VAS or NPRS), 13 assessed disabil-
ity'®!52¢ (DASH, Quick DASH, SPADI, BCTSQ,
Mayo Elbow Performance Index, ASES, and UCLA
SRS), five assessed quality of life!®!7192025 (SF-36,
WORC, and CMS), two assessed ER ROM,** three
assessed electrophysiological values for the median
nerve'>2126 (distal motor latency or onset latency of
compound muscle action potential, sensory nerve
conduction velocity, or peak latency of sensory
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PRP and rehab for upper extremity pathology

Table 5. GRADE Levels of Evidence™

Level of Evidence

Description

High quality

Further research is very unlikely
to change confidence in esti-
mate of effect.

Moderate quality

Further research is likely to have
an important impact on
confidence in estimate of
effect and may change the
estimate.

Low quality

Further research is very likely
to have an important impact
on confidence in estimate of
effect and is likely to change
the estimate.

Very low quality

Very little confidence in estimate
effect.

No evidence

No randomized controlled trials
were identified that addressed
this outcome.

Records identified

Additional records

Search | through database identified through hand
search, n = 485 search,n =12
v v
Records after
Screening duplicates
removed, n = 321
Records screened
n =321
Records excuded based
»| on title and abstract,
n =280
v
Full-text articles
Eligibility assessed for
eligibility, n = 41
Full text articles excluded,
n=28
® Lower Extremity, n = 25
»{ ® Combined with Stem
Cells,n=2
* No physical therapy/
rehab/exercise, n = 1
A
lreliaEs Studies included in

revew,

n=13

Figure 1. PRISMA flow diagram.

nerve action potential), and two assessed the cross-
sectional area of the median nerve'>?*(Table 6).

Adhesive capsulitis

Two studies** included 98 participants, 74%
females, with an RoB of 10 out of 12. One study®
compared PRP alone to conventional PT, which
included exercise, while the other* compared PRP
and exercise to placebo and exercise.

Meta-analyses (n = 98) revealed a nonsignificant
effect on pain (mm) (MD —10.24; 95% CI: —26.27,
5.78; 1> = 83%; P = 0.21), disability (SMD —1.00;
95% CI: =2.17, 0.17; I? = 84%; P = 0.09), and ER
ROM (MD 13.44; 95% CI: —9.51, 36.38; 1> = 95%;
P =0.25) at short-term follow-up (Figures 2—4).

Carpal tunnel syndrome

Three studies'3*'* included 131 participants
(141 hands), with 92% females. The average RoB
score was 8.66 out of 12 (range 7-10). Two studies
compared PRP and night splint*! (or training to wear
a night splint'®) to the night splint/training alone,
while the other*® compared PRP alone to the night
splint alone.

Meta-analysis of the two studies?'?® (n = 101)
revealed a nonsignificant effect on pain (cm) (MD
—=0.11; 95% CI: —1.00, 0.78; I* = 45%; P = 0.81)
at short-term follow-up (Figure 5). Meta-analysis
of three studies'>?'?¢ (n = 141) revealed a nonsig-
nificant effect on disability BCTSQ symptom (SMD
—0.28; 95% CI: —0.72, 0.16; I* = 41%; P = 0.21)
and BCTSQ function (SMD —1.74; 95% CI: —4.31,
0.83; I = 97%; P = 0.19) at short-term follow-up
(Figures 6 and 7). Meta-analyses of two studies'>*
(n = 100) revealed a nonsignificant effect on distal
motor latency (MD 0.03; 95% CI: —0.35, 0.42; I? =
22%; P =0.87) and sensory nerve conduction veloc-
ity (MD —0.84; 95% CI: —3.57, 1.89; I* = 26%; P =
0.55) at short-term follow-up (Figures 8 and 9). The
third study?’ demonstrated insignificant between-
group differences in peak latency sensory nerve
action potential or onset latency compound muscle
action potential. Meta-analysis of the two studies'>?
(n = 100) revealed a nonsignificant effect on cross-
sectional area of the median nerve (MD 0.91; 95%
CI: —0.63, 2.49; I> = 0%; P = 0.25) at short-term
follow-up (Figure 10).
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PRP and rehab for upper extremity pathology

Table 6. Results of Included Studies

Intervention Group Comparison Group
Study Outcome (Mean + SD) (Mean + SD) Between-group Differences
Adhesive capsulitis
Thu et al. VAS Pre 829 +14.42 Pre 82.67 + 14.37
2020% | (mm) lweek | 5935+1548% | lweek | 63.00+1317%  1week | NS
3 weeks 45.16 £ 16.91% | 3 weeks 49.67 +15.20* | 3 weeks NS
6 weeks 28.39 + 14.63* | 6 weeks 31.00 + 14.94* | 6 weeks NS
DASH Pre 529+ 12.18 Pre 53.8 +£10.72
1 week 37.48 +13.93* 1 week 40.83 + 12.24* | 1 week NS
3 weeks 24.92 +13.82* | 3 weeks 29.86 + 12.82* | 3 weeks NS
6 weeks 14.35 £ 10.74* | 6 weeks 19.55 + 12.47% | 6 weeks NS
ER ROM Pre 56.45 £ 15.5 Pre 52.67 £ 16.6
(deg) 1week | 67.58+1559* | 1week | 64.33%14.19% | 1week | NS
3 weeks 73.87 £ 14.65* | 3 weeks 71.67 £ 12.89* | 3 weeks NS
6 weeks 80.81 £ 11.26* | 6 weeks 78.83 £9.16* | 6 weeks NS
Unlu et al. VAS Pre 32.0 £22.0 Pre 39.0 £ 36.0
2021% | (mm) Imonth | 40+106* | lmonth | 250+260* | lmonth | *P=0.045,
favoring PRP
3 months 1.7 £7.2* 3 months | 20.0£22.0* |3 months | *P=0.004,
favoring PRP
SPADI Pre 99.7 £22.8 Pre 107.8 £ 17.1
1 month 314 +19.5* 1 month 68.3 + 34.4* 1 month | *P=0.002,
favoring PRP
3 months 13.5+ 15.2* 3 months 64.0 + 39.8* 3 months | *P =0.000,
favoring PRP
ER ROM Pre 37 £21.1 Pre 39.3+£19.3
(deg) Imonth | 638+192 | 1month 504208 | 1month
3 months 79.7 + 13.6* 3 months 543 +11.4* 3 months | *P < 0.05, favor-
ing PRP
Carpal Tunnel Syndrome
Guvenetal. | BCTSQ Pre 3.0+0.7 Pre 2.3+0.6
2019% | symptom 4 weeks 17406 | 4weeks 16+05* | 4weeks | NS
BCTSQ Pre 2.7+0.8 Pre 2.2+0.6
function 4 weeks 1.8 +0.6* 4 weeks 1.7 +0.6* 4 weeks | NS
Distal motor Pre 48+0.8 Pre 45+0.7
latency (ms) 4 weeks 44 +0.6* 4 weeks 45+0.6 4 weeks NS
Sensory nerve con- | Pre 409+ 6.5 Pre 424 +5.1
ductionvelocity |4 weeks | 43.4+57¢ | 4weeks | 429+47 | 4weeks |NS
(m/s)
Median nerve CSA | Pre 14.1+49 Pre 11.5+2.0
(mm?) dweeks | 12.6+45% | 4weeks | 109%22* | 4weeks | NS
Raeissadat VAS Pre 6.82+1.24 Pre 6.24+1.17
etal. (cm)
2018
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Intervention Group

Comparison Group

Study Outcome (Mean + SD) (Mean + SD) Between-group Differences
10 weeks 4.02 + 1.92% 10 weeks 3.52+2.02 10 weeks | NS
BCTSQ Pre 243 +0.73 Pre 2.73 £0.40
symptom 10 weeks | 1.72+052* | 10weeks | 1.90+0.42* | 10 weeks | NS
BCTSQ Pre 2.36 £0.83 Pre 2.54 +£0.62
function 10 weeks | 1.82+0.73* 10 weeks | 1.82+0.42* |10 weeks | NS
Peak latency sen- Pre 4.25+0.52 Pre 4.05+0.22
sory nerve action 10 weeks | 4.12 +0.63* 10 weeks | 3.75+0.35* | 10 weeks | NS
Potential (ms)
Onset latency Pre 4.13+0.53 Pre 4.06 £ 0.55
compound muscle | 1 eeks | 4.15+0.52 10 weeks | 4.07 +0.55* | 10 weeks | NS
action potential
(ms)
Wu et al. VAS Pre 6.50 + 1.64 Pre 6.29 +1.70
2017%¢ (em) Imonth | 3.89+153* | l1month | 3.88+153* |lmonth | NS
3 months 291 + 1.26% 3 months 3.36 + 1.42% 3 months | NS
6 months 1.97 + 1.26% 6 months 2.99 +1.48% | 6 months | *P=0.018,
favoring PRP
BCTSQ Pre 2617+6.02 | Pre 24.93 + 6.68
symptom 1 month | 17.17 + 3.45* Il month | 18.43+5.09* |1month | NS
3 months | 15.56 + 2.74* 3 months | 18.13 £5.59* | 3 months | *P =0.017,
favoring PRP
6 months | 14.14 + 2.46* 6 months | 16.20 +4.71* | 6 months | *P =0.045,
favoring
BCTSQ Pre 1923+592 | Pre 18.13 + 3.56
function Imonth | 1224+055 | lmonth | 1440+0.70* | lmonth | *P=0.002,
favoring PRP
3 months | 10.79 + 0.40* 3 months | 13.63 + 0.66* 3 months | *P < 0.001,
favoring PRP
6 months | 10.41 + 0.48* 6 months | 12.92 +0.65* | 6 months | *P =0.001,
favoring PRP
Distal motor Pre 5.66 + 1.49 Pre 5.21 +6.90
tatef)‘CY Imonth | 528+126* |1lmonth | 496+1.20* |1lmonth | NS
ms
3 months 5.26 + 1.37* 3 months 4.98 + 1.20% 3 months | NS
6 months 5.18 + 1.42* 6 months 4.74 + 1.04* | 6 months | NS
Sensory nerve con- | Pre 30.18 £7.07 Pre 32.35+6.02
?ujﬁ)on velocity || onth | 32.45+6.85* | I month | 3474 +6.63* | 1month | NS
m/s
3 months | 32.82 + 6.96* 3 months | 35.05+ 7.01* 3 months | NS
6 months | 33.92 + 7.34* 6 months | 36.17 + 7.34* 6 months | NS
Median nerve CSA | Pre 14.01 + 4.49 Pre 1291 +4.44
(mm?) Imonth | 11.86+4.16 Imonth | 11.72+444 | Imonth | *P=0.004,
favoring PRP
3 months | 11.35 +4.05 3 months | 11.23 +3.94 3 months | *P =0.003,
favoring PRP

Bio Ortho J Vol 4(SP1):e4—e29; 7 July 2022.

(CC BY 4.0). http://creativecommons.org/licenses/by/4.0 © Kaitlin and Michael

e18

(Continues)

This open access article is licensed under Creative Commons Attribution 4.0 International



PRP and rehab for upper extremity pathology

Table 6. (Continued)
Intervention Group Comparison Group
Study Outcome (Mean + SD) (Mean + SD) Between-group Differences
6 months | 10.93 +4.11 6 months | 10.87 £ 4.16 6 months | *P =0.004,
favoring PRP
Lateral Epicondylalgia
Lim et al. VAS Pre 64.27 Pre 44.88
2018* (mm) 1 month | 23.67 1month | 15.68
Ascore 40.6* Ascore 29.2 Ascore *P < 0.05, favor-
ing PRP
Mayo Clinic Pre 66.76 Pre 75.64
Perform-ance 1 month | 82.99 Imonth | 84.06
Index Elbow
Ascore 16.23* Ascore 8.42 Ascore *P < 0.05, favor-
ing PRP
Tetschke VAS Pre 52.0 £ 18.0 Pre 67.0 £20.0
;)‘1‘1522 (mm) 2months | 37.0+20.0 | 2months | 47.0£230 | 2months | NS
6 months | 27.0 +£16.0 6 months | 36.0 +£22.0 6 months | NS
1 year 18.0 £20.0 1 year 27.0£23.0 1 year NS
DASH Pre 37.0+18.3 Pre 47.0 £19.6
2 months | 29.8 +21.1 2 months | 38.9 +20.7 2 months | NS
6 months | 26.5+21.2 6 months | 29.0 £ 19.6 6 months | NS
1 year 18.2£19.5 1 year 26.7+21.8 1 year NS
Rotator Cuff Tendinopathy
Kesikburun | VAS Pre 7.98 £ 1.18 Pre 8.63 +1.01
;to?lé,m (cm) 3weeks | 473+248  3weeks | 593%221 | lweek | NS
6 weeks 4.20 +2.67 6 weeks 4.35+3.03 6 weeks NS
12 weeks 3.47 £3.03 12 weeks 429 +3.33 12 weeks | NS
24 weeks 2.59 +2.73 24 weeks | 4.07 +3.62 24 weeks | NS
1 year 1.80 £2.36 1 year 3.29+3.61 1 year NS
SPADI Pre 70.76 = 18.06 Pre 74.64 +18.32
3 weeks 48.61 +21.27 3 weeks 60.01 £23.20 | 1 week NS
6 weeks 37.96 £ 25.11 6 weeks 4535 +26.78 | 6 weeks NS
12 weeks | 31.57 +27.49 12 weeks | 43.78 £31.56 | 12 weeks | NS
24 weeks | 25.49 +25.78 24 weeks | 41.93+33.03 | 24 weeks | NS
1 year 20.24 £22.20 1 year 37.26 +34.43 | 1year NS
WORC Pre 34.24 £ 18.69 Pre 31.48 £15.31
3 weeks 58.51 £ 18.71 3 weeks 45.65+20.15 | 1 week NS
6 weeks 65.18 £ 20.86 6 weeks 58.34 +26.27 | 6 weeks | NS
12 weeks | 69.84 +25.82 12 weeks | 57.53+31.87 | 12 weeks | NS
24 weeks | 77.46 +£22.14 24 weeks | 61.84+32.34 | 24 weeks | NS
1 year 81.15+19.94 1 year 64.55 +34.45 | 1 year NS
Kim et al. NPRS Pre 57+23 Pre 48+ 1.6
20197 6 weeks 3.6+26% | 6weeks 44418  Gweeks | *P=0.031, fa-
voring exercise
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Intervention Group Comparison Group
Study Outcome (Mean + SD) (Mean + SD) Between-group Differences
12 weeks 2.9 +2.6* 12 weeks | 3.3 + 1.1% 12 weeks | NS
24 weeks 2.9 +2.7* 24 weeks | 2.3 +1.5* 24 weeks
ASES Pre 428+ 184 Pre 59.0+13.4
6 weeks 62.7 £ 19.4* 6 weeks 65.4 + 16.4* 6 weeks NS
12 weeks 72.4 £17.3* 12 weeks | 72.3 £ 11.0% 12 weeks | NS
24 weeks | 68.0 +23.8% 24 weeks | 79.7 + 14.1* 24 weeks | *P =0.050, fa-
voring exercise
CMS Pre 66.5+17.7 Pre 809+ 11.6
6 weeks 76.3 +14.9* 6 weeks 81.2+16.1 6 weeks | NS
12 weeks 81.6 £ 15.3* 12 weeks | 82.7+13.3 12 weeks | NS
24 weeks 81.7 £ 17.4* 24 weeks | 90.2 +9.5% 24 weeks | *P =0.048, fa-
voring exercise
Wesner et al. | VAS Pre 4.14+3.23 Pre 45+0.71
2016 (em) 6 months | 1.43 +0.53 6 months | 5.5 +2.12 6 months | NA
DASH Pre 31.29 £ 7.61 Pre 51.5+21.92
6 months 14.0 +7.44 6 months | 44.0 + 46.67 6 months | NA
WORC Pre 47.29 £ 16.05 Pre 32.0 £9.89
6 months | 85.17 + 7.47 6 months | 55.5 +40.31 6 months | NA
Subacromial Impingement Syndrome
Nejatietal. | VAS Pre 8.1+17 Pre 7.0+2.3
2017" (cm) 1 month 6.2+0.4 1 month 48+0.4 1 month | *P <0.01, favor-
ing EX
3 months 6.5+ 0.4 3 months 52+04 3 months | *P < 0.01, favor-
ing EX
6 months 45+04 6 months 42+04 6 months | NS
DASH Pre 54.2 + 18.6 Pre 50.5+194
1 month 452+39 I month | 35.0+4.1 1 month | NS
3 months 443 +39 3 months | 30.7 +4.1 3 months | *P <0.01, favor-
ing EX
6 months 33.0+£3.9 6 months | 26.2 +4.1 6 months | NS
WORC Pre 33.9+13.1 Pre 4298 +21.0
1 month 459 + 4.1 1 month 596 +4.4 1 month | *P <0.01, favor-
ing EX
3 months 46.4 + 4.1 3 months | 68.4+4.4 3 months | *P <0.01, favor-
ing EX
6 months 58.7 +4.1 6 months | 73.1 +4.4 6 months | *P < 0.01, favor-
ing EX
Pasin et al. VAS Pre 49+0.87 Pre 49+0.5
2019 (em) 3 weeks 1.3+0.5 3 weeks 1.1+0.5 3 weeks NS
8 weeks 0.8+0.6 8 weeks 0.8+0.6 8 weeks *P < 0.05, favor-
ing PRP
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Table 6. (Continued)

Intervention Group Comparison Group
Study Outcome (Mean + SD) (Mean + SD) Between-group Differences
Quick DASH Pre 78.5 6.8 Pre 77.6 £7.6
3 weeks 62.3+8.7 3 weeks 56.8 + 9.5 3 weeks *P < 0.05, favor-
ing PRP
8 weeks 245+52 8 weeks 295+ 6.4 8 weeks *P < 0.05, favor-
ing PRP
UCLA SRS Pre 14.6 + 4.5 Pre 15.6 £ 3.8
3 weeks 314 +2.5 3 weeks 32.7+2.2 3 weeks NS
8 weeks 383+3.3 8 weeks 34.5+2.5 8 weeks *P < 0.05, favor-
ing PRP
Shoulder Osteoarthritis
Kothari et al. | VAS Pre 84+1.4 Pre 89+14
2017° (cm) 3 weeks 64+1.6 3 weeks 6.6+ 1.4 3 weeks NS
6 weeks 42+19 6 weeks 49+1.4 6 weeks *P =0.045,
favoring PRP
12 weeks 19+1.8 12 weeks 45+2.0 12 weeks | *P < 0.001,
favoring PRP
Quick DASH Pre 83.5+14.3 Pre 88.6 £13.6
3 weeks 63.7 £ 16.4 3 weeks 65.9 +14.0 3 weeks NS
6 weeks 41.6 +18.7 6 weeks 48.9 +13.6 6 weeks P =0.045*
12 weeks | 18.7 +18.2 12 weeks | 45.2 +20.0 12 weeks | P <0.001*

Notes. ASES, American Shoulder and Elbow Surgeons; BCTSQ, Boston Carpal Tunnel Syndrome Questionnaire; CSA, cross-sectional
area; DASH, disabilities of the arm, shouldet, and hand; EX, exercise group; ER, external rotation; NPRS, Numeric Pain Rating Scale;
PRE, platelet-rich plasma group; ROM, range of motion; SPADI, Shoulder Pain and Disability Index; SD, standard deviation; UCLA
SRS, University of California, Los Angeles Shoulder Rating Scale; VAS, Visual Analog Scale; WORC, Western Ontario Rotator Cuff Index.

Study or PRP Exercise Mean Difference Std. Mean Difference

Subgroup Mean [mm] SD [mm] Total Mean [mm] SD [mm] Total Weight IV, Random, 95% CI IV, Random, 95% CI

Thu 2020 28.39 14.63 32 78.83 14.94 32 53.4% -2.61[-9.85,4.63]

Unlu 2021 1 7.2 17 54.3 22.2 17 46.6% -19.00 [-30.09, -7.91] =

Total (95% CI) 49 49 100.0% -10.24 [-26.27, 5.78]

Heterogeneity: Tau? = 111.69; Chi? = 5.88, df = 1 (P = 0.02); I = 83% t t T t 1
-100 -50 0 50 100

Test for overall effect: Z = 1.25 (P = 0.21)

Favours [PRP] Favours [Exercise]

Figure 2. Meta-analysis of PRP versus exercise in adhesive capsulitis for pain (mm) in short term (<3

months).

Thu 2020
Unlu 2021

Total (95% Cl)

PRP Exercise Mean Difference Std. Mean Difference

Study or Subgroup Mean Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% ClI
14.85 10.74 32 19.55 1247 32 53.4% -0.44 [-0.94, 7.01]
13.5 17 64 39.8 17 46.6% 1.64 [-1.13,-0.23]

——
49 49 100.0% -1.00[-2.17,0.17]
Heterogeneity: Tau? = 0.60; Chi2 = 6.31, df = 1 (P = 0.01); I = 84% t t 1 t {
-100 -50 0 50 100

Test for overall effect: Z = 1.67 (P = 0.09)

Favours [PRP] Favours [Exercise]

Figure 3. Meta-analysis of PRP versus exercise in adhesive capsulitis for disability in short term (<3

months).
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PRP Exercise
Study or Mean SD Total Mean SD Mean Difference Std. Mean Difference
Subgroup [degrees] [degrees] [degrees] [degrees] Total Weight IV, Random, 95% CI IV, Random, 95% CI
Thu 2020 80.81 11.26 32 78.83 9.16 32 51.1% 1.98 [-3.05, 7.01]
Unlu 2021 79.7 136 17 54.3 1.4 17 48.9%  25.40 [-1.13,-0.23] =
Total (95% ClI) 49 49 100.0% 13.44 [-9.51, 63.38]
Heterogeneity: Tau? = 261.69; Chi? = 21.84, df = 1 (P < 0.00001); I> = 95% t t T t 1
-100 -50 0 50 100

Test for overall effect: Z =1.15 (P = 0.25)

Favours [PRP] Favours [Exercise]

Figure 4. Meta-analysis of PRP versus exercise in adhesive capsulitis for ER ROM in short term (<3

months).
Study or PRP Splint Std. Mean Difference Std. Mean Difference
Subgroup Mean [cm] SD [cm] Total Mean [cm] SD [cm] Total Weight IV, Random, 95% CI IV, Random, 95% CI
Raeissadat 2018 4.02 1.92 21 3.52 2.02 20 35.6% -0.50 [-0.71, 1.71]
Wu 2017 2.91 1.26 30 3.36 1.42 30 64.4% —-0.45 [-1.13,-0.23]
Total (95% Cl) 51 50 100.0% -0.11 [-1.00, 0.78]

Heterogeneity: Tau? = 0.20; Chi? = 1.81, df =1 (P =0.18); I = 45%
Test for overall effect: Z = 0.25 (P = 0.81)

-10 -5 0 5
Favours [PRP] Favours [Splint]

Figure 5. Meta-analysis of PRP versus splint/control in carpal tunnel syndrome for pain (cm) in short term

(<3 months).

Study or PRP Splint/Control Std. Mean Difference Std. Mean Difference
Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Guven 2019 1.7 06 20 16 05 20 30.9% 0.18 [-0.44, 0.80]

Raeissadat 2018 1.72 0.52 21 1.9 0.42 20 31.1% -0.37 [-0.99, 0.25]

Wu 2017 15.56 2.74 30 18.13 5.59 30 38.1% -0.58 [-1.09, -0.06] — .

Total (95% CI) 7 70 100.0% -0.28 [-0.72, 0.16]

Heterogeneity: Tau? = 0.06; Chi? = 3.42, df =2(p = 0.18); P =41%
Test for overall effect: Z = 1.25(P = 0.21)

2 0 2 4
Favours [PRP] Favours [Splint/Control]

Figure 6. Meta-analysis of PRP versus splint/control in carpal tunnel syndrome for disability (BCTSQ

symptom) in short term (<3 months).

Lateral epicondylalgia

Two studies'®? included 176 participants,
with 53% females. The average RoB score was
8 out of 12 (range 7-9). One study!® compared
PRP, physical therapy, and a tennis elbow strap to
physical therapy and a tennis elbow strap, while
the other?> compared autologous conditioned
plasma (ACP) and physical therapy to laser and
physical therapy.

One study'® demonstrated statistically significant
between-group differences on pain and disability
favoring PRP, physical therapy, and a strap, while
the other??> demonstrated no significant differences
when comparing ACP and physical therapy to laser
and physical therapy.

Rotator cuff tendinopathy

Three studies'®!”? included 109 participants,
with 52% females. The average RoB score was 9.33
out of 12 (range 5-12). Two studies'¢* compared
PRP and physical therapy to placebo and physical
therapy, while the other'” compared PRP and bro-
chure exercise education to physical therapy.

Meta-analyses of the two studies'®* (n = 49)
revealed a significant effect on pain (cm) (MD
—2.53; 95% CI. —5.02, —0.04; I> = 51%; P = 0.05),
quality of life (MD 16.82; 95% CI: 0.40, 33.25; I* =
0%; P = 0.04), and disability (SMD —0.64; 95% CI:
—1.24, —0.04; > = 0%; P = 0.04), favoring PRP and
physical therapy for long-term follow-up (Figures
11-13). Kim et al. 2019'" demonstrated statistically
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Std. Mean Difference

PRP Splint/Control Std. Mean Difference N
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% ClI
Guven 2019 1.8 06 20 1.7 06 20 33.8% 0.16 [-0.44, 0.78]
Raeissadat 2018 1.72 0.52 21 1.9 0.42 20 33.8% -0.37 [-0.99, 0.25]
Wu 2017 10.79 04 30 13.63 0.66 30 325% -5.14[-6.21, -4.06]

+
Total (95% Cl) 71 70 100.0%  -1.74 [4.31, 0.83]
Heterogeneity: Tau? = 5.00; Chi2 = 73.35, df = 2 (P < 0.00001); I2 = 97% f f T f |
Test for overall effect: Z = 1.33(P = 0.19) -10 -5 0 5 10
Favours [PRP] Favours [Splint/Control]

Figure 7. Meta-analysis of PRP versus splint/control in carpal tunnel syndrome for disability (BCTSQ
function) in short term (<3 months).

Study or PRP Splint/Control Std. Mean Difference Std. Mean Difference
Subgroup Mean [cm] SD [ms] Total Mean[ms] SD [ms] Total Weight IV, Random, 95% CI IV, Random, 95% CI
Guven 2019 4.4 06 20 4.5 0.6 20 68.4% -0.10 [-0.47, 0.27]
Wu 2017 5.28 126 30 4.96 1.2 30 31.6% 0.32 [-0.30, -0.94]
Total (95% CI) 50 50 100.0% -0.03 [-0.35, 0.42]

Heterogeneity: Tau? = 0.02; Chi2 = 1.29, df = 1 (P = 0.26); 1> =22% I I

Test for overall effect: Z=0.17 (P = 0.87) -10 —'5 (IJ 5 1'0
Favours [PRP] Favours [Splint/Control]

Figure 8. Meta-analysis of PRP versus splint/control in carpal tunnel syndrome for distal motor latency
(ms) of the median nerve in short term (<3 months).

PRP Splint/Control
Study or Mean SD Mean SD Mean Difference Mean Difference
Subgroup [degrees] [degrees] Total [degrees] [degrees] Total Weight IV, Random, 95% CI IV, Random, 95% CI
Guven 2019 43.4 57 20 42.9 47 20 51.9% 0.50 [-2.74, 3.74]
Wu 2017 32.45 6.85 30 34.74 6.63 30 48.1% -2.24[5.70,1.12]
Total (95% CI) 50 50 100.0% -0.84 [-357, 1.89]
Heterogeneity: Tau? = 1.01; Chi? = 1.35, df = 1 (P < 0.00001); I> = 95% t t t t t
Test for overall effect: Z = 0.60 (P = 0.55) -10 -5 0 5 . 10
Favours [PRP] Favours [Splint/Control]

Figure 9. Meta-analysis of PRP versus splint/control in carpal tunnel syndrome for sensory nerve conduc-
tion velocity (m/s) of the median nerve in short term (<3 months).

PRP Splint/Control
Study or Mean SD Mean SD Mean Difference Mean Difference
Subgroup [mm2] [mm2] Total [mm2] [mm2] Total Weight IV, Random, 95% CI IV, Random, 95% CI
Guvan 2019 12.6 4.5 20 10.9 2.2 20 49.6% 1.70 [-0.50, 3.90]
Wu 2017 11.86 4.16 30 11.72 4.44 30 50.4% 0.14 [-2.04, 2.32]
Total (95% CI) 50 50 100.0% 0.91 [-0.63, 2.46]
Heterogeneity: Tau? = 0.00; Chi = 0.98, df = 1 (P = 0.32); 2 = 0% 1o -+ 5 : o
Test for overall effect: Z =1.16 (P = 0.25) Favours [PRP] Favours [Splint/Control]

Figure 10. Meta-analysis of PRP versus splint/control in carpal tunnel syndrome for cross-sectional area
(mm?) of the median nerve in short term (<3 months).

significant between-group differences on pain at 6 Subacromial impingement
weeks (P =0.031) and quality of life (P = 0.048) and Two studies'? included 152 participants, with
disability (P = 0.05) at 6 months favoring physical 58% females. The average RoB was 7 out of 12
therapy. (range 6-8). One study'® compared PRP alone to
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PRP Splint
Study or Mean SD Mean SD Mean Difference Mean Difference
Subgroup [cm] [cm] Total [cm] [cm] Total Weight IV, Random, 95% ClI IV, Random, 95% CI
Kesikburun 2013 2.59 2.73 20 4.07 3.62 20 59.4% -1.48 [-3.47, 0.51] ——
Wesner 2016 143 053 7 5.5 212 2 40.6% -4.07 [-7.03, -1.11] —a—
Total (95% ClI) 27 22 100.0%  -2.53 [-5.02, - 0.04] ‘
Heterogeneity: Tau? = 1.70; Chi? = 2.02, df =1 (P = 0.15); I =51% ' ' ' Y
Test for overall effect: Z =1.99 (P = 0.05) -10 -5 0 5 10

Favours [PRP+PT] Favours [Placebo+PT]

Figure 11. Meta-analysis of PRP + physical therapy versus placebo + physical therapy in rotator cuff tendi-

nopathy for pain (cm) in long term (6 months).

Study or PRP + PT Placebo + PT Mean Difference Mean Difference

Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% ClI

Kesikburun 2013 77.46 22.14 20 61.84 32.34 20 91.4% 15.62 [-1.56, 32.80] -

Wesner 2016 85.17 7.47 7 555 40.31 2 8.6% 29.67[-26.47 ,85.81] -

Total (95% CI) 27 22 100.0% 16.82 [0.40, 33.25] ‘

Heterogeneity: Tau? = 0.00; Chi? = 0.22, df = 1 (P = 0.64); I> = 0% t t t J
-100 -50 0 50 100

Test for overall effect: Z = 2.01 (P = 0.04)

Favours [PRP+PT] Favours [Placebo + PT]

Figure 12. Meta-analysis of PRP + physical therapy versus placebo + physical therapy in rotator cuff tendi-

nopathy for quality of life in long term (6 months).

Study or PRP + PT Placebo + PT Std. Mean Difference Std. Mean Difference

Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

Kesikburun 2013 2549 2578 20 41.93 33.03 20 89.0% -0.54 [-1.18, 0.09] —_— 4

Wesner 2016 14 744 7 44 46.67 2 11.0% -1.41 [-3.20, 0.39] —_—

Total (95% CI) 27 22 100.0% -0.64 [-1.24, -0.04]

Heterogeneity: Tau? = 0.00; Chi? = 0.79, df = 1 (P = 0.37); > = 0% t + + d
-4 -2 0 2 4

Test for overall effect: Z=2.10 (P = 0.04)

Favours [PRP + PT]  Favours [Placebo + PT]

Figure 13. Meta-analysis of PRP + physical therapy versus placebo + physical therapy in rotator cuff tendi-

nopathy for disability in long term (6 months).

exercise alone, while the other® compared PRP and
exercise to modalities and exercise.

No meta-analysis was conducted due to hetero-
geneity in intervention groups. While both studies
demonstrated significant between-group differences
on pain and disability in the short term, results were
conflicting. One study'® demonstrated statistically
significant between-group differences on pain, dis-
ability, and quality of life, favoring exercise when
compared to PRP alone at 3-month follow-up (P <
0.01), but effects on quality of life were observed
only when carried out for 6 months. Conversely, the
other study® demonstrated statistically significant
between-group differences on pain and disability

Bio Ortho J Vol 4(SP1):

favoring PRP and exercise when compared to modal-
ities and exercise at 8-week follow-up (P < 0.05),
but no differences in quality of life other than the
bodily pain domain (P = 0.05).

Shoulder osteoarthritis

A study conducted by Kothari et al.'® included
195 participants, with 53% females, and an RoB of
10 out of 12, comparing PRP and exercise to ultra-
sound and exercise.

The mentioned study'® demonstrated statistically
significant between-group differences on pain and
disability, favoring PRP and exercise when com-
pared to ultrasound and exercise at 6-week (P =
0.045) and 12-week (P < 0.001) follow-up.
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DISCUSSION

This systematic review demonstrated that PRP is
a beneficial adjunct to physical therapy for reduc-
ing pain and improving disability and quality of
life (moderate level of evidence) when compared to

Table 7. GRADE Evidence Profile

placebo plus physical therapy for the management
of rotator cuff tendinopathy (Table 7). While indi-

vidual studies demonstrated significant between-
group differences favoring PRP, all meta-analyses
demonstrated nonsignificant effects for managing
adhesive capsulitis and carpal tunnel syndrome. It

Outcome Partici- Inconsis- Indirect- Publica- | Level of
(n = Studies) pants | Risk of Bias tency ness Imprecision | tion Bias | Evidence
Adhesive Capsulitis; <3 months
Pain [VAS] 98 Serious? Serious * | Not serious | Serious *$ None @000
(n=2) Very low
Disability [DASH] 98 Serious?® Serious * | Not serious | Serious A None @000
(n=2) Very low
ER ROM 98 Serious?® Serious * | Not serious | Serious A None ®000
(n=2) Very low
Carpal Tunnel Syndrome; <3 months
Pain [VAS] 101 Not serious | Serious * | Not serious | Serious A$ None ®Pp00
(n=2) Low
Disability [BCTSQ 141 | Serious *¢ Serious *% | Not serious | Serious *$ None @000
symptoms] Very low
(n=3)
Disability [BCTSQ 141 | Serious ¥ Serious *» | Not serious | Serious *$ None ®000
function] Asi Very low
(n=3)
Distal Motor Latency 100 | Serious®** Serious #% | Not serious | Serious A None ©000
(n=2) Very low
Sensory nerve conduc- 100 | Serious™ Serious #% | Not serious | Serious *$ None ©000
tion velocity Very low
(n=2)
Median Nerve CSA 100 | Serious ¥ Not serious | Not serious | Serious A9 None [$]53]0]0)
(n=2) Low
Rotator Cuff Tendinopathy; 6 months
Pain [VAS] 109 | Serious ** | Serious *% | Not serious | Serious *$ None @000
(n=3) Very low
Disability [WORC] 49 Not serious | Not serious | Not serious | Serious *$ None (YT Te)
(n=2) Moderate
Disability [DASH/ 49 Not serious | Not serious | Not serious | Serious A None DOPDO
SPADI] Moderate
(n=2)

BCTSQ: Boston Carpal Tunnel Syndrome Questionnaire; CSA: Cross-sectional area; DASH: Disabilities of the arm, shoulder, and hand;
ER ROM: external rotation range of motion; SPADI: Shoulder Pain and Disability Index; VAS: Visual Analog Scale; WORC: Western
Ontario Rotator Cuff Index; “Risk of bias associated with selection bias; “iStudies demonstrate heterogeneity I? > 50%; “SStudies contain
small sample sizes; “SStudies demonstrate conflicting results; *Risk of bias associated with detection bias; *Risk of bias associated with

attrition bias.
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is important to observe that the overall level of evi-
dence for nonsignificant results ranged from very
low to low, which questions certainty of the findings.
Meta-analyses could not be performed for lateral
epicondylalgia, subacromial impingement syn-
drome, or shoulder osteoarthritis; however, individ-
ual studies demonstrated inconsistent results, with
some favoring PRP and others favoring exercise.

Based onthe overall results of this systematic review,
it is observed that PRP may be a valuable adjunctive
conservative option beside physical therapy for selec-
tive UE musculoskeletal pathologies. Probably both
significant and nonsignificant findings could be attrib-
uted to the nature of the pathology being considered.
Results of the meta-analysis comparing PRP and exer-
cise to placebo and exercise for rotator cuff tendinopa-
thy demonstrated a significant effect that met MCID
values for pain (VAS =0.9 cm;® NPRS = 1.1 pts.”) and
quality of life (WORC = 13% converted®), indicating
clinical importance. This is consistent with the current
available literature on tendinopathy, in which tendon
loading programs are considered the most effective
conservative approach.>”® PRP intends to facilitate the
body’s own healing process by increasing growth hor-
mone and anti-inflammatory cytokines, which when
paired with an appropriately dosed exercise program
would allow for reorganization of collagen fibers and
better tolerance to loading. Similar results supporting
PRP were observed in a study assessing the addition
of PRP to exercise for lateral epicondylalgia probably
because of similar mechanisms of healing. Conversely,
no significant changes were observed in pathologies
such as carpal tunnel syndrome, where the proposed
mechanism is median nerve compression. While PRP
is purported to induce a healing cascade of events, it is
unclear whether it is capable of decompressing neural
structures.

While it would have been beneficial to address
the isolated role of PRP in selective UE musculo-
skeletal pathologies, the majority of included studies
did not compare PRP and exercise to PRP alone, or
PRP alone to exercise alone. This makes it difficult to
draw firm conclusions on the isolated benefit of PRP,
as results would only be based on individual stud-
ies included in this systematic review.!>!7192326 The
results of these studies demonstrated inconsistent

findings across pathologies, with no significant
between-group differences for adhesive capsulitis,
significant between-group differences favoring exer-
cise for subacromial impingement syndrome, and
significant between-group differences favoring PRP
for both carpal tunnel syndrome and rotator cuff ten-
dinopathy. These inconsistencies may be attributed to
lack of standardization in the administration of PRP
injection, or the ability of the injection to make sub-
stantial physiological changes independently in the
absence of subsequent loading. Until stronger and
more consistent protocols exist for the guidance of
PRP delivery, definitive conclusions cannot be drawn.

CONCLUSION

This was the first systematic review to date
that addressed the effectiveness of PRP combined
with physical therapy, rehabilitation, or exercise.
The strengths of this review include the detailed
search strategy, including clinicaltrials.gov, using
the Cochrane RoB tool for methodological qual-
ity, performing a GRADE analysis, and using MD
to compare to MCID values to assess for clinical
improvement. The results of the GRADE analysis
demonstrated a moderate level of evidence supporting
the addition of PRP to physical therapy for managing
rotator cuff tendinopathy, suggesting that clinicians
could confidently recommend PRP as an adjunctive
intervention for their patients when conventional
physical therapy alone is insufficient to resolve all
impairments and functional limitations. While there
were many strengths of this systemic review, it was
not without limitations. A major limitation was the
heterogeneity across trials precluding further meta-
analysis. Additionally, lack of long-term follow-up in
the majority of included studies made it difficult to
assess long-term benefits of PRP in relation to cost
and available resources. Furthermore, it was plausible
that the lack of effectiveness of PRP for carpal tunnel
syndrome and adhesive capsulitis could be related to
the absence of standardized protocols for injection
dosage and technique. Finally, and most importantly
from a rehabilitation/physical therapy standpoint, het-
erogeneity in exercise programs across included trials
might have limited the studies’ ability to detect poten-
tial clinical benefits of either intervention, given the
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nonsignificant findings in many studies. Therefore,
the future studies should strongly consider rigorous
and standardized study designs for the application of
PRP in conjunction with exercise.
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