Systematic Review

Degenerative Meniscus Tears Treated Nonoperatively ~ ®
With Platelet-Rich Plasma Yield Variable Clinical and
Imaging Outcomes: A Systematic Review

Varun Gopinatth, B.S., Anjay K. Batra, B.S., Jorge Chahla, M.D., Ph.D,,
Matthew V. Smith, M.D., Matthew J. Matava, M.D., Robert H. Brophy, M.D., and
Derrick M. Knapik, M.D.

Purpose: To perform a systematic review on clinical and radiologic outcomes for meniscus tears treated nonoperatively
with platelet-rich plasma (PRP). Methods: A literature search was performed according to the 2020 Preferred Reporting
Items for Systematic Reviews and Meta-Analyses guidelines using keywords and Boolean operators in SCOPUS, PubMed,
Medline, and the Cochrane Central Register for Controlled Trials in April 2023. Inclusion criteria were limited to Level I to
IV human studies reporting on outcomes of meniscus tears treated nonoperatively with PRP. Results: A total of 6 studies,
consisting of 184 patients, were identified. There was 1 Level I study and 5 Level IV studies. Mean patient age was 47.8 &+
7.9 years, with 62% (n = 114/184) being female. The medial meniscus was treated in 95.7% (n = 157/164) of patients.
Mean follow-up ranged from 75.9 days to 31.9 months. Meniscus tears were generally described as chronic, degenerative,
or intrasubstance. In 4 studies, magnetic resonance imaging revealed variable improvement in meniscus grade with
complete healing in 0% to 44% of patients and partial healing in 0% to 40% of patients. Four of 5 studies reported
significant statistical improvement in pain from baseline to final follow-up. Studies reporting on clinical outcomes showed
significant improvements Lysholm score (2 studies), Knee injury and Osteoarthritis Outcome Score total score (2 studies),
and Tegner score (1 study). Successful return to sport occurred in 60% to 100% of patients. Two studies reported that
most patients were either very satisfied or satisfied following treatment. Conclusions: The use of PRP injections for the
treatment of meniscus tears led to variable results based on postoperative magnetic resonance evaluation and improve-
ments in clinical outcomes, although the clinical significance remains unclear. The heterogeneity of PRP protocols, short-
term follow-up, and lack of comparative studies limit findings. Level of Evidence: Level IV, systematic review of Level I
to IV studies.

Meniscal tears represent the most commonly
encountered pathology within the knee, leading
to altered knee biomechanics, pain, and disability.'
Meniscal tears may lead to increased localized contact
pressures to the chondral surfaces secondary to the loss
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of native pressure distribution, increasing the potential
for cartilage damage and progression.”” While often
symptomatic, especially in active patients, over 30% of
athletes have been observed to be asymptomatic despite
the presence of meniscal injury on magnetic resonance
imaging (MRI)."

First-line treatment for symptomatic meniscal tears
generally consists of nonoperative modalities,
including activity modification, anti-inflammatory
medication, physical therapy, and corticosteroid in-
jections. For patients without advanced degenerative
changes and persistent mechanical symptoms despite a
trial of nonoperative management, arthroscopic eval-
uation to assess for potential meniscal repair versus
debridement is often indicated to alleviate pain and
restore function.” Operative decision-making for
meniscus tears often depends on tear size, pattern, and
location, as well as the status of the chondral surface
within the affected compartment. Complex,
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degenerative tears within the avascular (white-white)
zone in an arthritic knee possess a low potential for
successful healing following repair and may be better
managed through debridement.”® Meanwhile, for
meniscal tears within the red-white or red-red zone, in
the setting of healthy tissue within minimal to no
chondral wear, especially in younger patients, menis-
cal repair is recommended to preserve the native tissue
and joint biomechanics.®®

Recent investigations have examined the role of
platelet-rich plasma (PRP) as a potential adjunct to help
optimize meniscal repair healing.” "' PRP is theorized to
aid with meniscal healing by increasing the local con-
centration of growth factors and cytokines involved in
the healing process.'””'* However, the role of PRP in
isolation as a nonsurgical treatment for patients with
meniscal tearing remains largely undefined. The pur-
pose of this study is to perform a systematic review on
clinical and radiologic outcomes for meniscus tears
treated nonoperatively with PRP. The authors hypoth-
esize that PRP would yield favorable patient-reported
outcomes with low rates of complications.

Methods

A systematic review was conducted according to the
2020 Preferred Reporting Items for Systematic Reviews
and Meta-Analyses statement.'” A literature search
identifying studies reporting outcomes in patients with
meniscus tears identified on physical examination and
MRI undergoing treatment using PRP was conducted
on February 28, 2023, using PubMed, MEDLINE, Sco-
pus, the Cochrane Database for Systematic Reviews,
and the Cochrane Central Register for Controlled Trials.
The search included a combination of the following
terms combined with Boolean operators: “Meniscus,”
“Meniscal,” “Degenerative,” “Tear,” “Lesion,” “Injury,”
“Chronic,” “Acute,” “Injection,” “Platelet-Rich Plasma,”
“PRP,” “Outcomes,” “Magnetic Resonance Imaging,”
“Radiographic,” “MRIL"” “Radiographs,” “CT,”
“Computed Tomography,” and “Complication.”

Eligibility Criteria

Inclusion criteria consisted of Level I to IV studies
written in English or with English-language translation,
reporting on clinical and radiologic outcomes of pa-
tients with meniscus tears treated nonoperatively using
PRP. Exclusion criteria consisted of non-English-
language studies, review articles, editorial commen-
taries, case reports, biomechanical studies, and epide-
miological and database studies. Studies reporting on
patients undergoing operative treatment, studies
reporting on meniscus tears treated nonoperatively
without PRP, studies with patients younger than 18
years, studies with a follow-up period of 4 weeks or
shorter, and studies with overlapping patient data sets

(study with most recent mean follow-up was retained)
were similarly excluded. Studies reporting on the use of
other orthobiologics at the time of PRP injection (hy-
aluronic acid, bone marrow aspirate concentrate,
mesenchymal stromal cells) were excluded.

Data Extraction

Two medical students (V.G. and A.K.B.) performed
an independent title and abstract screening, followed by
full-text review to determine whether studies met in-
clusion or exclusion criteria. An attending, board-
certified, fellowship-trained orthopaedic surgeon
(D.M.K.) was consulted to discuss and resolve any
disagreements. Reference lists from the studies were
reviewed to ensure that all potential articles meeting
inclusion criteria were included in the systematic re-
view and meta-analysis.

Study characteristics from each article were extracted
and recorded, consisting of authors, journal of publi-
cation, year published, level of evidence, number of
patients treated, mean age, sex, knee laterality,
meniscus laterality, meniscus tear grading, meniscus
tear characterization, treatment indications, and mean
follow-up. PRP characteristics and protocols were
recorded, including chemical formulations and volume
as well as the time between injections for studies using
multiple PRP injections. For each study, all radiologic
outcomes, patient-reported outcome measures, pain,
patient satisfaction, return-to-sport data, and compli-
cations were recorded.

Risk of Bias

To minimize bias, 2 medical students (V.G. and
AX.B.) independently performed a methodological
quality assessment using the Methodological Index for
Non-Randomized Studies (MINORS) criteria. An
attending orthopaedic surgeon (D.M.K.) was consulted
to resolve any discrepancies if an assigned score of >2
was encountered. The MINORS criteria include a nu-
merical scale used for noncomparative, nonrandomized
studies. The MINORS criteria include up to 12 questions
(8 for noncomparative studies). Each question is given a
score from 0 to 2: 0 if not reported, a 1 if reported but
inadequate, or 2 if reported and adequate. The ideal
score for moncomparative, nonrandomized studies is
16, while the ideal score for comparative studies is 24.
All included studies were assessed using the MINORS
criteria.

Data Analysis

Study characteristics and patient demographic infor-
mation were analyzed using Microsoft Excel (Version
2207; Microsoft Corporation). Patient characteristics
were compiled and pooled by either reporting mean +
standard deviation or proportions when appropriate.



TREATMENT OF MENISCUS TEARS WITH PRP 3

[ Identification of studies via databases and registers ]

Studies included in review

(n=6)

5 Articles identified Duplicates removed
= e
g (n=610) (n=347)
—
]
=
Abstracts/Titles screened for
eligibility Articles excluded
—_—
(n=263) (w=251)
o0
£
c
¢
@
Full-text articles assessed for Reports excluded (n=6):
ligibili
eligibility — | * Casereport(n=2)
(n=12) ¢  Study without English translation (n =
1)
e  Follow-up 4 weeks or shorter (n=1)
¢ Wrong study design (n=1)

¢ Inclusion of patients < 18 (n = 1)

Fig 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses diagram.

Return-to-sport rate, complications, patient satisfaction,
and radiologic outcomes were pooled and reported as
proportions. Pain and patient-reported outcome mea-
sures reported from baseline to final follow-up were
gathered and evaluated with random-effects models
using Review Manager (Version 5.4; The Cochrane
Collaboration).

Results

The initial literature search identified 610 articles (Fig
1). Following removal of duplicates, 253 articles
remained and underwent title and abstract screening. A
total of 12 articles were then selected to undergo full-
text review. Following full-text review, 6 studies were
found to meet inclusion criteria and included in this
review. Five studies”'”'°'® were of Level IV evidence
and 1 study'’ was Level I evidence.

Study and Patient Characteristics

Of the 6 included studies, a total of 184 patients were
included, possessing a mean age of 47.8 + 7.9 years
(Table 1). Females comprised 62% (n = 114/184) of
patients. Meniscal tears in the right knee (55.7%, n =
73/131) were more commonly treated than the left,
with most patients undergoing treatment for medial
meniscus tears (95.7%, n = 157/164). Mean follow-up
ranged from 75.9 days'’ to 31.9 months.'® Meniscal
tears were characterized in 4 studies, described as
“chronic,”'”  “degenerative,””'"'®* and/or “intra-
substance”'*'® (Table 2). Meniscal lesions were graded
in 5 studies, with 3 studies'®'® using the classification
from Reicher et al.,”’ 1 study'® using the grading sys-
tem described by Stoller et al.,”' and 1 study”’ using the
grading system proposed by Crues et al.”” (Table 2).
Three of 6 studies excluded patients who had
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Table 1. Patient Demographics

Characteristic Value
Total patient population, n 184
Patient age, mean + SD, y 478 £7.9
Sex
Female 62.0% (n = 114/184)
Male 38.0% (n = 70/184)
Left vs right knee
Right 55.7% (n = 73/131)
Left 443% (n = 58/131)
Meniscus laterality
Medial 95.7% (n = 157/164)
Lateral 43% (n = 7/164)

undergone prior corticosteroid injections to the injured
knee.”'®'” Five of the 6 studies excluded patients with
advanced degenerative changes, primarily based on
Kellgren-Lawrence grade.”'%'¢!%1?

PRP Characteristics and Protocols

Platelet-rich plasma characteristics were reported in 5
studies (Table 3).”'%'*'®1 Two studies reported the
mean PRP platelet concentration of 600,000/mL® and
497 4+ 154 g/L."" In 3 studies, leukocytes were removed
and/or classified as leukocyte poor.”'”'® Two studies
used PRP containing a high concentration of leuko-
cytes.'®'? Three studies used a single PRP injec-
tion,'*'%'? 2 studies used 3 injections,'®'” and 1 study
administered 4 injections.” Among the 3 studies using
multiple injections, all studies administered injections at
1-week intervals.”'®'” Additionally, Kaminski et al.'”
performed a concomitant ultrasound-guided meniscal
trephination in patients receiving PRP. Two studies re-
ported PRP classification by Mishra et al.”* as type 2B'®
and type 3A,'° respectively.

Rehabilitation

Rehabilitation following PRP injections was described
in 4 studies.”'®'”'? In 3 studies,”'®'” nonsteroidal
anti-inflammatory drugs were discouraged, with 2
studies requiring cessation of anti-inflammatory medi-
cations for a duration of 2 weeks'’ or 6 months'®
following the final PRP injection. Full weightbearing
as tolerated was allowed following treatment, with a
gradual increase in physical activity and exer-
cise.”'*'”'? Two studies™'® did not report having pa-
tients engage in formal physical therapy. Use of a
hinged knee brace for 4 weeks following injection was
reported in a single study.'”

Radiologic Outcomes

Four studies, consisting of 57 patients, reported
radiologic outcomes  (Table  4).'%'®'%! " Three
studies'”'*'® used MRI, whereas 1 study'’ used MRI
arthrography. Blanke et al.'® reported that all patients
were grade 2B (intrasubstance defect without extension
to the surface) at baseline, whereas at 6-month follow-

up, 1 patient was grade 1, 2 were grade 2A, 5 were
grade 2B, and 2 were grade 3. Guenoun et al.'’
observed that 70% (n = 7/10) of patients undergoing
MRIs possessed a stable meniscus tear but no evidence
of healing following treatment. Kaminski et al.'” re-
ported that on MRI, 11 patients had a fully healed
meniscus, 4 were partially healed, and 10 showed evi-
dence of failure, defined by contrast within the
meniscal body or conversion to meniscectomy or
meniscal repair. All 15 patients in the study by Ozyalvac
et al.'"® were grade 2 at baseline. At follow-up, 4 were
normal, 6 were grade 1, 4 were grade 2, and 1 was
grade 3.

Clinical Outcomes

All 6 studies reported clinical outcomes following
treatment. Five studies reported outcomes in pain using
the visual analog scale (VAS),”'%'? 11-point numeric
rating scale,'® or numeric pain rating scale (NPRS)."”
Four studies™'®'”'” reported significant decreases in
pain following PRP, whereas 1 study'’ reported a
nonsignificant decrease in pain following treatment.
Significant improvement in Lysholm score was reported
in 2 studies, ranging from 12.7 to 20.8 points.”'® Knee
injury and Osteoarthritis Outcome Score (KOOS) total
score from baseline to follow-up was reported in 2
studies, with significant improvement in both studies
ranging from 16.1 to 44.1 points.'”'” Baseline to
follow-up Tegner score was reported in 2 studies, with
significant improvement from 4.74 to 3.73 in Medina-
Porqueres et al.'” and unclear improvement in
Alessio-Mazzola et al.” When evaluating clinically sig-
nificant outcomes, Kaminski et al.'” observed that 78 %
of patients achieved the minimal clinically important
differences (MCIDs) for International Knee Documen-
tation Committee, 86% for Western Ontario and
McMaster Universities Arthritis Index score, and a
minimum of 70% across all KOOS outcome measures.
A significantly greater percentage of patients achieved
MCID with PRP compared with the control group based
on VAS (65% vs 39%, P = .046) and KOOS symptoms
(76% vs 48%, P = .028)."”

Return to sport was reported in 2 studies in 16 pa-
tients,'”'® with a successful return-to-sport rate
ranging from 60% to 100%. Patient satisfaction was
reported in 2 studies.”'” In Alessio-Mazzola et al.,’
47.8% (n = 33/69) of patients were very satisfied,
37.7% (n = 26/69) were satisfied, 11.6% (n = 8/69)
were partially satisfied, and 2.9% (n = 2/69) were not
satisfied. In Medina-Porqueres et al.,'” 65.8% (n = 25/
38) patients were very satisfied and 34.2% (n = 13/38)
were satisfied.

Complications and Failures
The significant complication rate across studies was
0%, reported in 5 studies.”'*'*'”'” Mild postinjection



Table 2. Overview of Included Studies

Journal Number of
Author (Year) LOE Patients

Age, Knee, Meniscus Meniscus
Mean + SD Sex, Right/ Laterality Tear
(Range), y M/F, n Left, n (Medial/Lateral) Grading

Meniscus
Tear
Characterization

Treatment
Indications

Mean
Follow-Up

Alessio-Mazzola Sports Health 4 69
et al.’ (2022)

Blanke et al.'®  Muscle, 4 10
Ligaments, and
Tendons
Journal (2015)

Guenoun et al.'® Diagnostic and 4 10
Interventional
Imaging
(2020)

52.1 £ 7.8 (36-62) 21/48 36/33 69 medial Grade 3 (Crues
et al.>?)

53.3 £13.9 6/4 NR NR Grade 2b
(Reicher
et al.”")

404 + 13.6 (18-59)  7/3 7/3 NR Grade 1 (2),
grade 2 (4),
grade 3 (4)
(Stoller
et al.”!)

Degenerative;
horizonal
tears (63),
complex tears

(6)

Intrasubstance

Degenerative

Insidious onset;
mechanical
symptoms;
positive
McMurray,
Apley, or
Thessaly test;
joint line
tenderness;
MRI evidence
of
degenerative
meniscus tear;
no bony
edema; KL
grade >1
excluded

Persistent joint
pain >6 mo,
grade 2
meniscus
lesion on
MR, failed 6
mo of
conservative
treatment, KL
grade >2
excluded

Degenerative
meniscus tear
without knee
osteoarthritis

Minimum
12 mo

6 mo

6 mo

(continued)
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Table 2. Continued

Age, Knee, Meniscus Meniscus Meniscus
Journal Number of Mean + SD Sex, Right/ Laterality Tear Tear Treatment Mean
Author (Year) LOE Patients (Range), y M/F, n Left, n (Medial/Lateral) Grading Characterization Indications Follow-Up
Kaminski et al.'” International 1 72. Control Control group:  Control group:  NR  Control group: NR Chronic Chronic 92 (54-157)
Journal of group (n = 3), 46 (27-68), 19/11, PRP 30 medial, horizontal horizontal wk
Molecular PRP group PRP group: 44 group: 22/20 PRP group: 41 meniscal tear tear assessed
Sciences (2019) (n =42) (18-67) medial/1 via MR], tear
lateral in the
vascular/
avascular
zone of
meniscus,
single tear of
medial or
lateral
meniscus, KL
grade >2
excluded
Medina- International 4 38 50.68 + 9.65 (29-72)  8/30 25/12 32 medial/6 Grade 1 (1), NR Failed 75.92 + 31.7
Porqueres Journal of lateral grade 2 (6), conservative (39-190) d
et al.'” Environmental grade 3 (31) treatment for
Research and (Reicher 6 wk
Public Health et al.”’)
(2022)
Ozyalvac et al.'® Journal of 4 15 33.2 £ 8.2 (19-45) 6/9 5/10 15 medial Grade 2 Intrasubstance  Prescence of 319 £ 5.6
Orthopaedic (Reicher /degenerative,  intrasubstance  (19-39)
Surgery (2019) et al.?”) Ahlback grade  meniscus mo
2 or higher degeneration
excluded

KL, XXX; L, left; LOE, level of evidence; MRI, magnetic resonance imaging; NR, not recorded; PRP, platelet-rich plasma; R, right.
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Table 3. Treatment Protocols

Author PRP Characteristics

PRP Protocol

Rehabilitation

Alessio-Mazzola et al.” Mean platelet concentration:
600,000
Leukocyte-poor leukocytes:
<1000 WBC/mL?’
Leukocyte poor

Type 3A class (Mishra et al.”*)

Blanke et al.'®

Platelet concentration: 497 + 154
G/L
0.1% leukocytes: 0.58 £ 0.51 G/L
Red-L-PRPIIB-1 class
Contains leukocytes

Guenoun et al.'®

Kaminski et al.'”

Medina-Porqueres et al.'” NR

Ozyalvac et al.'® Type 2B class (Mishra et al.”*)

Number of injections: 4
Interval: 1 wk
Volume: 5 mL

Number of injections: 3
Interval: 1 wk
Volume: 2-5 mL

Number of injections: 1
Volume: 4 mL

Number of injections: 1
Volume: 6-8 mL
Concomitant ultrasound-guided

meniscal trephination

Number of injections: 3
Interval: 1 wk
Volume: 6 mL

NSAIDs discouraged, no formal
exercise or PT, allowed gradual
return to work and sports

Allowed to weight bear, avoid
physical activity for 4 wk,
NSAIDs not allowed for 6 mo,
no formal PT

NR

Referred to PT, hinged knee brace
for 4 wk, ROM for 6 wk,
weightbearing as tolerated,
slow increase in exercises from
6 to 12 wk onward

Avoid NSAIDs for 2 wk after last
injection, apply ice and full
weightbearing, avoid impact

activities for 2 wk with gradual
return over 4 to 8 wk
Number of injections: 1 NR
Volume: 4 mL

NR, not recorded; NSAID, nonsteroidal anti-inflammatory drug; PRP, platelet-rich plasma; PT, physical therapy; ROM, range of motion; WBC,

white blood cells.

pain was reported in 17 patients, reported to resolve
within 10 minutes'? or within 5 days following icepack
treatment and paracetamol.'® In their investigation
examining outcomes following PRP injection, Blanke
et al.'® reported that 40% (4 of 10) patients underwent
operative intervention due to persistent knee pain.

Risk of Bias Assessment

For the 5 noncomparative, nonrandomized studies,
the mean MINORS score was 10.8 &+ 1.8 (range, 9-13)
(Fig 2).”'%''S The double-blinded randomized
controlled trial did not meet criteria to be assessed with
the MINORS criteria.'’

Discussion

The most important findings from this study were
that the use of injectable PRP for management of
meniscal tears characterized as “chronic,” “degenera-
tive,” or “intrasubstance,” as reported in 6 studies in
184 patients, led to (1) variable improvements on
postoperative MRI in meniscal status based on MRI; (2)
improvements in pain, Lysholm, and total KOOS scores
with unclear clinical significance; and (3) a high rate of
patient satisfaction following treatment.

When appropriately indicated based on chondral
status, meniscal tissue integrity, and tear pattern,
arthroscopic meniscal repair is indicated to prevent the
development of further meniscal and chondral damage.
However, meniscus repair has been reported to possess

a failure rate ranging from 12% to 15%, with failure
rates increasing over time.””?’ Specifically, Nepple
et al.”® reported a 19.5% overall failure rate of
meniscus repairs at a minimum 5-year follow-up.
Given the potential complications and failure rate of
surgical management, nonoperative treatment for pa-
tients with stable, degenerative meniscus tears using
biologic augmentation may be a suitable initial option
prior to proceeding with arthroscopic intervention.
Another potential adjunct during orthobiologic treat-
ment includes meniscal trephination, performed in the
single Level 1 study included in this systematic re-
view.'” The authors observed that PRP used with
ultrasound-guided meniscal trephination led to greater
survival and a greater proportion of patients achieving
the minimally clinically significant difference for VAS
and KOOS symptom measures compared with meniscal
trephination without PRP. Although the isolated use of
PRP for meniscal tearing represents an interesting
treatment option, further investigations identifying
optimal indications based on patient and tear charac-
teristics evaluated on MRI are necessary.

Platelet-rich plasma has gained popularity in ortho-
paedic sports medicine, from its use in augmentation of
rotator cuff repairs to its treatment of patellar tendin-
opathy.”””Y However, the use of PRP remains contro-
versial due to wvariable outcomes, as well as
heterogeneity in preparation methods and concentra-
tions, with experts achieving consensus on only 62% of



Table 4. Clinical and Radiologic Outcomes

Return to Patient Other Clinical
Author MR Evaluation Lysholm Tegner Pain Sport Satisfaction Complications Outcomes
Alessio-Mazzola NR Baseline: 72.9 + 7.3 NR Baseline: VAS grading  NR Very satisfied ~ None WOMAC
et al’ (59-95) 4.3 +  Baseline: 5.3 + (n =33, Baseline: 77.7 +
1 mo: 78.2 + 7.95 1.1 2.0 (2-8) 47.8%), 11.3 (59.1-
(66-100) Follow- 1 mo: 4.1 £ 2.0 satisfied 97.0)
3 mo: 85.7 £ 7.1 up: 4.3 (0-7) (n = 26, 1 mo: 81.5 +
(72-100) + 099 3mo:28+1.5 37.7%), 10.2 (57.0-
6 mo: 87.8 + 5.9 (0-5) partially 98.5)
(76-100) 6 mo: 2.6 = 1.2 satisfied 3 mo: 89.4 £ 6.5
12 mo: 85.6 + 5.6 (0-4) (n=38, (75.0-98.5)
(75-94) 12 mo: 2.6 £ 1.3 11.6%), not 6 mo: 91.9 £ 4.9
(0-4) satisfied (n = (82.0-98.5)
2, 2.9%) 12 mo: 90.7 £
Willing to repeat 4.7 (82-96.2)
same ROM
treatment Baseline: 131 +
(n =62, 7.7 (110-135)
89.8%) 1 mo: 131 £ 135
(110-135)
3 mo: 133 £ 5.2
(120-135)
6 mo: 133 £ 5.2
(120-135)
12 mo: 133 £+
5.2 (120-135)
Blanke et al.'® Baseline: all NR NR NR NRS-11 grading 6/10 returned to NR 4 patients NR
patients grade Baseline: 6.9 + sport required
2b 0.99 surgery for
6 mo: 1 grade 1, 6 mo: 4.5 + 2.99 persistent
2 grade 2a, 5 knee pain
grade 2b, 2
grade 3
4 patients
showed
decline in
intrasubstance
signal

(continued)
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Table 4. Continued

Author MR Evaluation

Lysholm KOOS

Patient
Satisfaction

Return to

Tegner Pain Sport

Complications

Other Clinical

Outcomes

Guenoun et al.'? 7 patients
undergoing
MRI showed
stability of
meniscus tear
but no MRI

healing

NR Total
Baseline: 56.6 + 15.7
3 mo: 70.2 £ 16.8
6 mo: 72.7 £ 18.5
Other symptoms
Baseline: 68.7 + 15.3
3mo: 814 £ 9.2
6 mo: 84.9 £+ 10.5
Pain
Baseline: 64.5 + 14.1
3 mo: 75.6 £ 15.1
6 mo: 76.2 + 17.6
KOOS function in daily

living
Baseline: 79.2 £+ 20.1
3 mo: 86.8 + 14.3
6 mo: 85.1 £ 17.5
Sport and recreation
Baseline: 40.1 4+ 24.9
3 mo: 58.5 + 25.8
6 mo: 60.9 £+ 28.5
QoL
Baseline: 30.6 + 18.1
3 mo: 48.6 £ 32.4
6 mo: 56.2 + 28.1

NR 6/6 returned to  NR

sport

VAS grading
Baseline: 57.0 +
11.6
6 mo: 36.3 +
31.1
P=.18

No major
complications
Pain at injection
site lasting for
10 min

NR

(continued)
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Table 4. Continued

Return to Patient Other Clinical

Author MR Evaluation Lysholm KOOS Tegner Pain Sport Satisfaction Complications Outcomes

Kaminski et al.'” 11 healed, 4 NR Pain NR VAS grading  NR NR None WOMAC

partially Baseline: 57.48 £+ 0.30 Baseline: 5.38 + Baseline: 34.36
healed, 10 (57.18-57.78 .05 (4.77- + 0.36 (29.90-
failed Follow-up: 87.24 £+ 5.99) 38.82)
Assessed via MRI 0.36 (82.99-91.48) Follow-up: 1.97 Follow-up: 9.72
arthrography Symptoms + 0.05 (1.40- + 0.32
Baseline: 63.65 £+ 0.39 2.55) IKDC
Follow-up: 92.03 £+ Baseline: 51.99
0.27 + 0.34 (47.62-
ADL 56.36)
Baseline: 63.70 £+ 0.37 Follow-up:
(63.40-64.00) 85.98 + 0.52
Follow-up: 89.36 + (79.79-92.16)
0.36 (85.07-93.64)
Sport/recreation
Baseline: 35.83 £+ 0.51
(35.53-36.14)
Follow-up: 69.52 +
0.77 (60.29-78.74)
QoL
Baseline: 37.90 £ 0.26
(37.59-38.20)
Follow-up: 67.06 +
0.55 (60.56-73.56)

Medina- NR NR Baseline: 41.89 + 22.96 Baseline: NPRS scale NR Very satisfied None Feeling
Porqueres Follow-up: 85.94 + 3.73 £ Baseline: 5.86 £ (25), satisfied thermometer
et al."” 13.50 1.67 1.91 (13) Baseline: 67.89

Follow-  Follow-up: 1.59 + 16.42
up: + 1.34 Follow-up:
4.74 £ 86.31 + 6.74
1.70
Ozyalvac et al.'®  Baseline: all  Baseline: 71.1 £ 6.9 NR NR NR NR NR NR NR

grade 2
Follow-up: 4
normal, 6
grade 1, 4
grade 2, 1

grade 3

Follow-up: 91.9 +
6.6

ADL, activities of daily living; IKDC, International Knee Documentation Committee; KOOS, Knee injury and Osteoarthritis Outcome Score; MR, magnetic resonance; MRI, magnetic

resonance imaging; NPRS, numeric pain rating scale; NR, not recorded; NRS-11, 11-point numeric rating scale; QoL, quality of life; ROM, range of motion; VAS, visual analog scale; WOMAC,
Western Ontario and McMaster Universities Arthritis Index.

01

"1V L3 HLLVNIdOD ‘A



TREATMENT OF MENISCUS TEARS WITH PRP 11

Follow-up period appropriate to the aim of the study
A control group having the gold standard intervention
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Fig 2. Risk of bias using the Methodological Index for Non-Randomized Studies criteria.

statements regarding PRP.”' Several studies have re-

ported improved outcomes and reduced failure rate
following PRP augmentation during operative manage-
ment for meniscal tears, although multiple systematic
reviews have reported no significant differences be-
tween PRP augmented and nonaugmented meniscus
repairs.”> > PRP is hypothesized to improve healing and
outcomes for meniscus tears, particularly in the inner
avascular (white-white) zone by recruiting numerous
growth factors to help promote and facilitate heal-
ing.14'3(’ Similar to meniscus repair, animal studies
examining nonoperative treatment of meniscus tears
with PRP have yielded conflicting results. Shin et al.’”
and Lee et al.’® applied PRP to rabbit menisci and
observed that PRP administration did not enhance
healing and may promote fibrosis instead of the regen-
eration of meniscal cartilage. Meanwhile, Xiao et al.'
reported improved healing when PRP was adminis-
tered compared with a control group in beagle dogs with
meniscus tears in the white-white zone. As such, addi-
tional investigations are warranted to better understand
the efficacy and quality of repair tissue generated using
PRP for the treatment of meniscus tears.

Of the 4 studies reporting MRI outcomes of meniscus
tears treated with PRP, in 2 studies, less than 50% of

patients achieved any level of meniscal healing.'’'®

However, this systematic review revealed significant
improvements in pain, Lysholm, and total KOOS scores
in studies reporting clinical outcomes. Although knee
arthritic changes may confound the true effect of PRP
on treating meniscus tears, most studies excluded pa-
tients with osteoarthritis. Favorable clinical outcomes
despite poor healing on MRI have been reported for
degenerative meniscus tears and horizontal-cleavage
tears.””*” Namely, Kaminski et al.'” observed that
healing of degenerative meniscus lesions following
meniscal trephination with and without PRP was not
observed despite patients achieving clinically significant
outcome measures. Furthermore, MRI evaluation likely
does not provide accurate data regarding the quality of
meniscus healing.”’ We hypothesize the discrepancy
between clinical and radiologic results may be due to
the short-term follow-up of included studies. The au-
thors suspect that the mediocre radiologic outcomes
may suggest the limited long-term durability of PRP
treatment for meniscal tears, with deteriorating clinical
outcomes and increasing failure rates occurring over
time despite the short-term symptomatic relief. Future
high-level, comparative studies at long-term follow-up
are needed to establish PRP injections during the
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nonoperative management of meniscus tears as an
effective option.

Limitations

This study was not without limitations. This study was
primarily limited due to the small sample size and the
inclusion of a low level of quality of included studies,
which is an inherent limitation based on the available
literature. Moreover, the lack of a comparative group in
most studies limits any understanding of the true effi-
cacy of PRP on improving outcomes for meniscus tears
when compared with meniscal tears treated non-
operatively without PRP. Furthermore, due to the
limited amount of data available regarding meniscal
tear pathology, as well as the presence of any
concomitant injuries, the ideal tear type and patient for
PRP treatment remain unknown and warrant further
examination. Concomitant meniscal trephination was
performed in patients in a single investigation, serving
as a potential confounding variable.'” Due to the small
sample size, the authors were limited in performing any
further meaningful statistical analysis assessing the
impact of PRP volume or type on clinical or radio-
graphic outcomes, as well as the incidence of any
injection-related complications. Most studies excluded
patients with advanced degenerative changes in the
knee, limiting the generalizability of these findings to
patients with osteoarthritis. As the mean follow-up was
under 1 year in most studies, the longevity of PRP
treatment at mid- and long-term follow-up cannot be
extrapolated and requires further investigation.
Furthermore, given the high heterogeneity in PRP
characteristics, including leukocyte concentration, PRP
volume, number of PRP injections administered, and
rehabilitation protocols, standardization is necessary to
determine the ideal regimen to yield successful out-
comes. Despite most tears being described as degener-
ative, there was high variability in the use of grading
classifications. Moreover, as most studies included
degenerative tears, the results of this study do not
reflect the outcomes of PRP for traumatic meniscus
tears that are ideal in appropriately selected patients for
acute meniscal repair.

Conclusions

The use of PRP injections for the treatment of
meniscus tears led to variable results based on post-
operative magnetic resonance evaluation and im-
provements in clinical outcomes, although the clinical
significance remains unclear. The heterogeneity of PRP
protocols, short-term follow-up, and lack of compara-
tive studies limit findings.
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