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Effectiveness of Platelet-rich Plasma Injection for Rotator
Cuff Tendinopathy: A Prospective Open-label Study &
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Eficacia de la inyeccion de plasma rico en plaquetas para la tendinopatia del

manguito de los rotadores: estudio abierto prospectivo

Michael Scarpone, DO, United States; David Rabago, MD, United States; Edward Snell, MD; United States; Patrick
DeMeo, MD, United States; Kristine Ruppert, DrPH, United States; Perry Pritchard, PT, ATC, United States; Gennie
Arbogast, ATC, United States; John J. Wilson, MD, MS, United States; John F. Balzano, MD, United States

ABSTRACT

Objective: Assess platelet rich plas-
ma (PRP) injection for rotator cuff
tendinopathy (RCT).

Design: Prospective open label study
with 1-year follow-up.

Methods: Participants recruited from
an outpatient sports medicine clinic
had clinically and magnetic reso-
nance image (MRI)-demonstrated
RCT refractory to physical therapy
and corticosteroid injection. They
received one ultrasound-guided injec-
tion of 3.0 mL of 1% xylocaine fol-
lowed by 3.5 mL of PRP at the lesion
and surrounding tendon. Primary out-
come: o-10 visual analog scale (VAS;
baseline, 8, 12, and 52 weeks).
Secondary outcomes: functional
shoulder tests assessing rotator cuff
strength and endurance (at baseline
and 8 and 12 weeks), MRI severity (1-5
points[at baseline and 4 and 8 weeks]),
and patient satisfaction (52 weeks).
Results: Eighteen participants with
19 assessed shoulders reported VAS
pain score improvement from 7.5 +
0.3 points to 0.5 + 0.3 points by week
12 and 0.4 * 0.2 (P = .0001) points at
week 52. Functional outcomes signifi-
cantly improved; the largest effect
was seen in the external rotation test:
33.5+5.7 seconds to 62.6 + 7.2 seconds
at week 12 (P = .0oo1). MRI appear-
ance improved by 1 to 3 pointsin 16 of
18 assessed shoulders. Seventeen par-
ticipants were “completely satisfied”
(12) or “satisfied” (5). One participant
was “unsatisfied.”

Conclusions: A single ultrasound-
guided, intralesional injection of PRP
resulted in safe, significant, sustained
improvement of pain, function, and
MRI outcomes in participants with

refractory RCT. Randomized multidis-
ciplinary effectiveness trials that add
ultrasound and validated clinical out-
come measures are needed to further
assess PRP for RCT.
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SINOPSIS

Objetivo: Evaluar la inyeccion de
plasma rico en plaquetas (PRP) para
la tendinopatia del manguito de los
rotadores.

Disefio: Estudio abierto prospectivo
con 1 aflo de seguimiento.

Meétodos: Los pacientes captados de
un consultorio ambulatorio de medic-
ina deportiva presentaban pruebas
clinicas y por resonancia magnética
(RM) de tendinopatia del manguito de
los rotadores resistente a la fisiotera-
pia y a la inyeccién de corticoesteroi-
des. Recibieron una inyeccién guiada
por ecografia de 3,0 ml de xilocaina al
1 %, seguida de 3,5 ml de PRP, en la
lesién y en el tendén circundante.
Criterio de valoracién principal: esca-
la visual analdgica de o a 10 (EVA; al
inicio y a las 8, 12 y las 52 semanas).
Criterios de valoracién secundarios:
pruebas de la funcién del hombro que
evalian la fuerza y resistencia del
manguito de los rotadores (en el
momento inicial, y a las 8 y 12 sema-
nas), la gravedad determinada por RM
(1-5 puntos; momento inicial, 4 y 8
semanas) y la satisfaccién de los paci-
entes (52 semanas).

Resultados: Dieciocho (18) partici-
pantes, en quienes se habfan eval-
uado 19 hombros, notificaron mejo-
ra en la puntuacion del dolor medi-
do por una EVA de 7,5 ffl 0,3 puntos
ao,5 fil 0,3 puntos a la semana 12 y
0,4 ffl 0,2 (P = 0,0001) puntos a la
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semana 52. Los resultados funciona-
les mejoraron de forma significati-
va; el mdximo efecto se observd en
la prueba de rotacion externa: 33,5
fil 5,7 segundos a 62,6 fl 7,2 segun-
dos en la semana 12 (P = 0,00071). El
aspecto por RM mejor6 de 1 a 3
puntos en 16 de 18 hombros evalua-
dos. Diecisiete (17) participantes

estaban «totalmente satisfechos»
(12) o «satisfechos» (5). Un partici-
pante estaba «insatisfecho».

Conclusiones: Una inyeccién de
PRP tnica intralesional guiada medi-
ante ecografia produjo una mejora
segura, significativa y sostenida del
dolor, la funcién y los resultados por
RM en participantes con tendi-

nopatia del manguito de los rotado-
res resistente al tratamiento. Se
necesitan ensayos aleatorizados mul-
tidisciplinares sobre eficacia que
agreguen medidas de los resultados
clinicos validadas y por ecografia
para evaluar en mayor detalle el PRP
en la tendinopatia del manguito de
los rotadores.

INTRODUCTION

Rotator cuff tendinopathy (RCT) is an important
condition of the upper extremity, affecting 1 in 50
adults’; incidence increases with age, making shoul-
der pain a common musculoskeletal complaint in
adults over age 65.%3 Its greatest impact is on workers
with repetitive and high-load upper extremity tasks
and on athletes; shoulder pain and weakness are asso-
ciated with significant morbidity, affecting activities
of daily living, recreation, and work life.#

The pathophysiology of RCT is characterized by
progressive, degenerative changes within the tendon
as a result of overuse, altered shoulder mechanics, and
alimitation of the normal tendon repair system with a
fibroblastic and a vascular response known as angiofi-
broblastic degeneration.5 Reduced pain and improved
function are the goals of conventional therapy, which
includes relative rest, pain medication, physical thera-
py, corticosteroid injections, and surgery. However,
many patients are refractory to standard care, particu-
larly in severe cases; rehabilitation time can be lengthy.
The effectiveness of conservative compared to surgical
intervention is unclear. No therapy has been shown to
uniformly improve clinical, functional, and radiologi-
cal outcomes across severity grades of RCT, and no
therapy specifically targets the presumed degenera-
tive pathology of RCT.6

Platelet-rich plasma (PRP) is a preparation of con-
centrated autologous platelets containing growth fac-
tors and bioactive substances essential to musculo-
skeletal healing.” In vitro and animal model studies
suggest that direct in vitro application of PRP to
injured tissue may address the structural failure of the
tendon in RCT® and that PRP might thereby accelerate
healing and repair of injured tissue.9** PRP has been
suggested as a treatment option for refractory tendi-
nopathies,> including RCT.** Early clinical evidence
suggests that PRP improves pain and function out-
comes in some tendinopathies compared to control
injection’3 and baseline status.’* One study has
assessed PRP as an adjunct to arthroscopic shoulder
repair,’> but no rigorous study has assessed PRP as
primary therapy for RCT. We therefore evaluated PRP
for refractory RCT in a pilot-level prospective open-
label study to test the hypothesis that a single ultra-
sound-guided PRP injection improves clinical, func-
tional, and radiological outcome measures compared
to baseline status.

METHODS

The study protocol was approved by the Allegheny
General Hospital (Pittsburgh, Pennsylvania) Institutional
Review Board. Participants were enrolled and followed
from April 2005 to December 2009. Adult persons aged
20 to 70 years were recruited from a referral-based out-
patient sports medicine practice. Inclusion criteria
were a clinical diagnosis of RCT with symptoms for 3
months or more, failed conservative treatment of at
least 4 weeks of formal physical therapy (including
rotator cuff strengthening and scapular and proprio-
ceptive stabilization), at least one corticosteroid injec-
tion, shoulder x-ray to rule out adhesive capsulitis, and
magnetic resonance imaging (MRI) study indicating
RCT but no significant acromio-clavicular joint
impingement, retracted tears, significant labral lesions,
or significant glenohumeral arthrosis. Exclusion crite-
ria included joint instability defined by positive appre-
hension and relocation test, pregnancy, immune sys-
tem compromise, significant upper extremity comor-
bidity, anticoagulation therapy, history of shoulder
surgery, and corticosteroid injection within 3 months.
Patients could have both shoulders injected if both
shoulders met criteria. Interested persons attended an
informational meeting about the study; consent was
obtained from eligible participants.

The primary outcome measure for all participants
was a score on a o-10 visual analog scale (VAS) assess-
ing current resting pain at baseline and at 8, 12, and 52
weeks. The VAS is widely used in clinical medicine and
as a research tool. Its utility as an outcome measure in
chronic pain has been formally assessed.’® Secondary
outcomes included functional tests commonly per-
formed in clinical settings to assess baseline RCT status
and response to therapy (Table 1).17-2°

Secondary outcomes also included MRI and were
performed using a 0.6 Tesla scanner (Philips, Amster-
dam, Netherlands) at baseline and 4 and 8 weeks. Axial
(T1/T2), coronal (proton density, T2, T2 fat-saturated),
and sagittal (T2 and proton density fat-saturated) views
were obtained. All sequences were performed with a
16-cm field of view, 256 x 512 matrix and 3-mm slice
thickness. MRIs were scored on a o-5 severity scale using
arubric modified from Lewis et al** o, no tendinopathy;
1, mild tendinopathy; 2, moderate tendinopathy; 3, mod-
erate tendinopathy + partial thickness tear present; 4,
severe tendinopathy + partial thickness tear present; s,
severe tendinopathy + full thickness tear present. Patient
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_ Table 1 Functional Outcome Measures Were Performed at Baseline and at 8 and 12 Weeks

28

Functional Exercise Test Description

Main Parameter Assessed

Empty can exercise with  Arm held in position of scaptation (30 degrees of horizontal adduction with
shoulder abducted to 90 degrees) with weighted resistance, measured as

dumbbell resistance

Supraspinatus muscle
strength and stamina

number of seconds to fatigue (unable to maintain arm at 90 degrees)

Drop arm exercise with
dumbbell resistance
at 90 degrees)

Side-lying external

resistance
are recorded.

Full can exercise with
dumbbell resistance

Arm held in position of 90 degrees of shoulder abduction with weighted
resistance, measured as number of seconds to fatigue (unable to maintain arm

Side-lying on opposite side, with weight held in hand with elbow flexed to 90
rotation with dumbbell ~ degrees adducted to the side, participant externally rotates through full range
of motion at the shoulder. The number of repetitions during a 30-second period

Participant parallel to wall with the hand held in a fist and shoulder forward
flexed parallel to the floor. A measuring stick is used to measure forward-reach
distance. The patient is instructed to reach forward along the yardstick. The

Supraspinatus muscle
strength and stamina

Infraspinatus strength
and stamina

Rotator cuff strength and
stamina, ability to forward
flex the shoulder

patient repeatedly reaches to a maximal distance. The number of repetitions

during a 60-second period are recorded.

External rotation at 0
and 90 degrees with
Thera-Band resistance

Test 1: Performed at 0 degrees of shoulder abduction.
Test 2: Performed at 90 degrees of abduction and external rotation of the shoulder. and stamina, ability to

Rotator cuff strength

externally rotate and

(Thera-Band resistance was selected according to the patient’s ability to perform  abduct the shoulder
20 repetitions with good eccentric control.) The patient is instructed to perform

rapid oscillations in a 30-degree arc of external rotation motion until fatigue.

The examiner records the number of seconds to fatigue.

satisfaction was assessed at 52 weeks using a three-item
scale (unsatisfied, partially satisfied, or completely satis-
fied), and patients were asked whether they would con-
sider PRP injection therapy again (yes/no).

Demographics and information about duration of
RCT pain and prior therapies for RCT were collected at
baseline to characterize the sample and to evaluate as
covariates for statistical analysis. MRIs were assessed
by a fellowship-trained musculoskeletal radiologist
(JFB) using the rubric above.

Assessors (physical therapist and radiologist) were
not blinded to the order of any assessments.

INTERVENTION

Each participant underwent a single injection of
PRP. At baseline, an antecubital blood draw of 20 mL
was concentratedina SmartPReP (Harvest Technologies
Corp, Plymouth, Massachusetts) to yield 3.5 cc of PRP
and a supra-physiological concentration of white blood
cells. Using the baseline MRI as a guide, the patient
underwent a manual and ultrasound shoulder exam by
the principal investigator (MS). The lesion was marked
and the area sterilely prepped. All injections were done
under ultrasound guidance. A two-part injection pro-
cess was used. An advancing 25 G 2-in needle first
placed 3 mL of 1% xylocaine proximal to the tendino-
pathic area or tear. The needle was then re-inserted at
the proximal aspect of the lesion and slowly removed
while infiltrating of 3.5 mL of PRP without activation
with CaCl/thrombin at the lesion and surrounding
tendon. No repeated needling (tenotomy) was done.
Posttreatment pain control (hydrocodone/acetamino-
phen #20 5/500 mg) was used.

In-person assessment occurred at 2, 8, and 12 weeks
and by phone at 52 weeks. Patients were discouraged

from using nonsteroidal anti-inflammatory medications
and starting new therapies for RCT. Participants were
advised to use relative rest including 2 days off work,
then to slowly advance activities of daily living progres-
sively over 2 weeks and return to activity as tolerated.

ANALYSIS

Data were analyzed using SAS 9.1 statistical soft-
ware (SAS Institute Inc, Cary, North Carolina). Distri-
butional data characteristics were assessed; primary and
functional outcome secondary continuous variables
were normally distributed. No studies of PRP for RCT
existed prior to the start of the current study on which to
base a sample-size calculation; therefore, the sample size
of the current study was chosen by convenience. Routine
descriptive statistics were carried out using measures of
central tendency (mean, median, standard deviation). To
measure change over time, mixed model regression was
used. All models were adjusted for age and gender.

Table 2 Baseline Participant Characteristics

Baseline Participant
Characteristics (SD)

Males (n=15) 16 shoulders (80%)
Females (n=4) 4 shoulders (20%)
Age, y 46.2 (12.2)
Duration of shoulder pain, mo 16.8 (16.9)
Prior Therapy
Physical therapy 100%
Corticosteroid injection 100%
Surgery 0%
Baseline pain score ( 0-10 VAS) 7.5 (0.3)
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Table 3 Visual Analog Scale Pain and Functional Outcome Measures®

Measure (units) Baseline Mean (SE) Week 8 Mean (SE)  Week 12 Mean (SE) Week 52 Mean (SE) % A P Value
VAS pain (0-10 points) 7.5(0.3) 3.4 (0.4) 0.5 (0.3) 0.4 (0.2) 95% .0001
Side-lying external rotation 18.3 (1.6) 24.9 (.9) 31.3(3.5) 71% .0001
(no. of repetitions)

Empty can (sec to fatigue) 59.3 (7.9) 72.1 (4.7) 76.4 (10.5) 30% .67
Drop arm (sec to fatigue) 45.2 (7.9) 68.0 (6.5) 79.2 (12.5) 76% .0002
Full can exercise 27.5 (3.9) 38.7 (4.0) 47.2 (5.2) 72% .0001
(no. of repetitions)

Thera-Band External 38.1(4.3) 55.0 (5.6) 62.2 (3.3) 63% .0001
Rotation at 0 degrees (sec)

Thera-Band External 33.5(5.7) 49.9 (3.2) 62.6 (7.2) 87% .0001

Rotation at 90 degrees (sec)

2 All models adjusted for age and gender. Abbreviations: SE, standard error; VAS, visual analog scale.

Correlations with the MRI results and pain and func-
tional measures were examined using the Spearman
test. Two-tailed P values less than .05 were considered
statistically significant for main and interaction effects.

RESULTS

Forty-eight patients were assessed for eligibility.
Twenty-nine patients declined participation, 19
enrolled, and both shoulders of one participant met
entry criteria; therefore, the study sample at baseline
consisted of 19 patients (15 male) with a mean age of
46.2 = 12.2 years who received treatment on 20 shoul-
ders (Table 2). Duration of shoulder pain ranged from 3
to 72 months (mean 16.8 + 16.9 months, median 12
months). The baseline VAS of 7.5 + 0.3 points indicated
a moderate to severe mean pain level prior to injection.

One participant was not helped by the interven-
tion, withdrew from the study at 6 weeks after inter-
vention, and had surgical intervention; two partici-
pants could not be scheduled for all or some of their
follow-up MRIs.

The primary outcome VAS score improved by
95% compared to baseline, from 7.5 + 0.3 points at
baseline to 0.5 + 0.3 points by week 12 and 0.4 + 0.2
(P = .0oo1) by week 52 (Table 3). Secondary outcome
functional measures also improved significantly. The
largest effect was seen with testing of the rotator cuff
using external rotation Thera-Band (The Hygenic Corp,
Akron, Ohio) resistance at 9o degrees in which the
mean was 33.5 + 5.7 seconds at baseline and improved
to 62.6 + 7.2 seconds by week 12 (P =.0001). The Drop
Arm testing also improved dramatically, from a base-
line mean score of 45.2 + 7.9 seconds to 79.2 + 12.5 sec-
onds at week 12 (P = .0002) (Table 3). MRI severity
scores at baseline ranged from mild tendinopathy
(score of 1) to tendinopathy with full thickness tear
(score of 5) (Table 4). There was improvement in MRI
severity scores in 16 of 18 shoulders for which a base-
line and any follow-up scan was available. Two partici-
pants’ MRIs did not improve; however, both of these
participants’ pain scores improved from g at baseline to

1 at 52 weeks. Their functional scores also improved
over 12 weeks. The average change in VAS pain severi-
ty was correlated with the Sidelying External Rotation
test (P = .006) but not with the other functional mea-
sures or with changes in the MRI scores. Improvement
in MRI scores were correlated with external rotation
Theraband resistance at 9o degrees (P=.03) and trended
to correlation with the Side-lying External Rotation
test (P = .08). Baseline and follow-up pain and func-
tional score data had high variability (Table 3).

Table 4 Shoulder MRI Severity Scores and Overall Change in Score?

Shoulder MRI MRI MRI Change
ID# Baseline 4 weeks 8 weeks in MRI
1 2 1 1 -1
2 3 2 1 -2
3 3 2 1 -2
4 5 5 4 -1
5 5 5 5 0
6 3 2 0 -3
7 5 5 4 -1
8 4 4 4 0
9 3 1 1 -2
10 3 3 2 -1
1 3 2 2 -2
12 4 3 3 -1
13 4 4 2 -2
14 2 1 1 -1
15 4 2 1 -3
16 5 3 -2
17 3 3 2 -1
18 3
19 3
20 2 1 -1

2 Rotator cuff tendinopathy on magnetic resonance imaging (MRI) was

graded using a 0-5 severity scale: 0, normal; 1, mild tendinopathy; 2, moder-

ate tendinopathy; 3, moderate tendinopathy + partial thickness tear pres-
ent; 4, severe tendinopathy + partial thickness tear present; 5, severe tendi-
nopathy + full thickness tear present.
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There were no adverse events or unexpected side
effects. Twelve participants reported that they were
“completely satisfied” with care, five were “satisfied,”
and one responded that he/she was “unsatisfied.”
Seventeen of eighteen participants completing the
study would undergo the procedure again. Immediate
posttreatment pain was not recorded. The clinical
impression was that pain as a result of the injections
was modest and that post-procedural pain spontane-
ously resolved in 2 to 3 days. No participant indicated
that pain would prevent future use of PRP therapy.

DISCUSSION

This prospective pilot-level open-label study
reports a large, consistent effect size across multidisci-
plinary outcomes for a single injection of PRP under
ultrasound guidance for refractory RCT; pain scores,
functional testing, and appearance of the RCT lesion on
MRI all improved. These results, in the context of no
significant side effects or adverse events, provide level
IT evidence (prospective cohort study)?* that PRP is
effective for refractory RCT. It is the first study to report
effectiveness of PRP as a primary therapy for RCT
across multidisciplinary outcomes and suggests that
PRP may assist tendon remodeling on MRI imaging.

A mean pain score improvement of 7.1 (7.5-0.4)
points on a 10-point VAS at 52 weeks following a single
PRP injection represents a 95% reduction in pain level
over the course of the study. While the minimal clini-
cal important difference for RCT pain on the VAS is not
established, a recent review concluded that a reduction
of two points on a o-10 Likert scale corresponded to a
significant clinical difference across a variety of chron-
ic pain conditions'®; these data therefore suggest a
strong clinical effect. Improved pain scores were
accompanied by improved functional and MRI out-
comes, suggesting that healing occurred at the tissue
level. We might have expected stronger and more con-
sistent statistical correlations between pain and func-
tional and MRI outcomes; however, while outcomes
were consistently positive, high variability in individu-
al baseline and follow-up scores in the context of small
sample size may have prevented the detection of such
associations. In addition, MRI findings may not corre-
late well with patient-reported symptoms related to
rotator cuff disease in all circumstances.??

Improvements in pain and function outcomes are
consistent with those reported in other studies of PRP
for chronic musculoskeletal pain.’3:23 PRP is an evolv-
ing treatment modality gaining momentum in prima-
1y care, rehabilitation, and sports medicine applica-
tions. In vivo studies suggest that concentrated growth
factors and biologically active substances within PRP
can initiate a healing cascade within the area of tendon
injury.'® This mechanism of tendon healing and regen-
eration may be responsible for the clinical and struc-
tural improvement seen in this study.

This study also suggests that PRP may improve
upon standard of care for RCT. Physical therapy is often

Relevance of This Article to Global Advances In
Health And Medicine

Preliminary data suggest that administration into
injured tissues of concentrated autologous plate-
lets supports natural healing mechanisms by
release of growth factors and other bioactive sub-
stances. Nevertheless, platelet-rich plasma (PRP)
injection for orthopedic injuries, though widely
studied in Europe and Asia, is not widely accepted
in North America. This case series demonstrates
that a single ultrasound-guided PRP injection
resulted in markedly improved clinical, functional,
and radiological outcomes that persisted for 1 year.

the first line of management for symptomatic RCT.
Although the optimal physical therapy protocol is not
well established and significant heterogeneity exists
between rehabilitation programs, two systematic
reviews reported short- and long-term improvements
using physical therapy for RCT pain and function.?+2>
One randomized controlled trial reported 2.5-year fol-
low-up data demonstrating sustained improvements in
validated shoulder quality-oflife scores.?® Given that
all participants in this cohort were refractory to prior
physical therapy, PRP seems to have provided addi-
tional benefits compared to physical therapy alone.
The outcomes of surgery for refractory RCT compared
to outpatient management are not definitive; a system-
atic review, however, suggested that there are no sig-
nificant differences in outcome between open or
arthroscopic subacromial decompression and active
nonoperative treatment for rotator cuff disease.?” PRP
may provide a minimally invasive outpatient treat-
ment for refractory RCT providing a less expensive
alternative to surgery with reduced potential for opera-
tive side effects and adverse events.

Limitations include a small sample size and lack of
a control group for comparison. It is therefore impossi-
ble to know the extent to which these subjects would
have improved without PRP injection. However, chronic
RCT refractory to corticosteroid injection and physical
therapy would not be expected to show as dramatic
clinical, functional, and morphological improvements
as rapidly as these subjects did.> The primary o-10 point
VAS outcome measure is not validated for RCT; howev-
er, VAS scores are an accepted measure of pain and have
been used as primary outcomes in studies of chronic
pain'® and injection therapy specifically.?® The second-
ary outcome measures, while clinically relevant, also are
not validated. Immediate posttreatment pain score and
use of narcotic pain medication were not recorded;
therefore, it is unclear how painful PRP therapy for RCT
is. The study also was limited by lack of MRI follow-up
beyond the 8-week period. Although MRI imaging dur-
ing this short follow-up period demonstrated structural
improvements in the majority of tendons, the long-term
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tissue-modifying potential of PRP on RCT is not known.
Tendon healing models suggest that tendon remodel-
ing continues for up to 1 year or more following acute
injury. It is possible that imaging findings lag behind
the improvement of pain and function.? Assessors
were not blinded to order of assessments. The 52-week
follow-up was via phone, precluding collection of func-
tional, MRL, and ultrasound data. Strengths include
ultrasound-guided needle placement and injection,
multiple patient-oriented assessments, minimal miss-
ing data, and a large, consistent effect size for pain and
improvement in functional and MRI outcomes com-
pared to baseline status.

Determination of clinical utility of PRP for RCT
will require assessment in a larger randomized con-
trolled setting, ideally in comparison to current con-
ventional therapy and not necessarily to blinded sham
injections, a control intervention which may affect
outcomes.3° Consideration should be given to the use
of more formal biomechanical outcome measures and
to longitudinal ultrasound follow-up to assess the
extent of tissue healing such as that used in other ten-
dinopathy studies.3*

CONCLUSION

A single intralesional injection of PRP under ultra-
sound guidance resulted in a safe, significant, sustained
improvement in pain, function, and MRI outcomes for
participants with refractory RCT. This suggests that PRP
has the potential to heal the muscle-tendon unit of the
rotator cuff at the level of degenerative tissue and may be
a primary nonsurgical treatment for refractory RCT.
Randomized multidisciplinary effectiveness trials that
add ultrasound and validated functional and imaging
outcome measures are needed to further assess the effect
of PRP for severe RCT compared to current therapy.

PRACTICAL IMPLICATIONS

* PRP injections were associated with decreased
rotator cuff-related pain at 8, 12, and 52 weeks.

e PRP injections were associated with improved func-
tional and magnetic resonance image outcomes.

* Based on better-than-expected healing on follow-up
MRI, PRP injection may have a disease-modifying,
tissue-level effect on rotator cuff tendinopathy.
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