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Abstract: The aim of this review and meta-analysis is to assess recent clinical trials concerning the
combination of operative treatment of rotator cuff tears and the administration of PRP and its effect on
clinical scores and postoperative retear rates. The trials were used to compare the combination of PRP
treatment and arthroscopic rotator cuff repair to arthroscopy alone. Twenty-five clinical trials were
reviewed. A risk-of-bias assessment was made for all randomized clinical trials included, using the
Cochrane collaboration’s tool as well as a quality assessment for all non-randomized studies utilizing
the Newcastle-Ottawa scale. The PRP-treated patients showed statistically significant improvement

postoperatively compared to control groups concerning the Constant-Murley (mean difference 2.46,

95% CI1.4-3.52, p < 0.00001), SST (mean difference 0.32, 95% CI 0.02-0.63, p = 0.04), and UCLA (mean

difference 0.82, 95% CI 0.23-1.43, p = 0.07) scores. A statistically significant decrease of retear rates in
the PRP-treated patients, with a risk ratio of 0.78 (95% CI 0.65-0.94, p = 0.01), was found. We believe
that the results presented have positive aspects, especially concerning the retear risk, but are yet

inconclusive concerning clinical results such as shoulder pain and function.
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2, Materials and Methods
2.1. Inclusion Criteria and Study Design

Full-length, English-language articles that reported clinical outcomes were screened
for inclusion, dated from 2010 to the end of August of 2021, We decided to include any
clinical trials that compared the combination of arthroscopic treatment for rotator cuff y, 1+ & & 90104 4= 3 2021 &8 7 15
tears and administration of PRP products to arthroscopic repair alone. The time period i Pubmed 1o
between PRP administration and surgery should not have been longer than one month. The
postoperative rehabilitation protocols must have been identical for the two patient groups

Google
Schoolar” FHE &FE 2 F ©

of each study. The articles had to provide patient results measured in specific clinical » > ¥ = F 3 22> ~ ¥
scores and/or data of retear rates for a minimum postoperative period of six months. The BET sEYNME 3‘- nE e

4 " . A N2 ~ > 4 . £i
clinical scores reported had to be any of the following: Constant-Murley, the American PRP & & B mﬁs@ AR H A&

Shoulder and Elbow Surgeons Shoulder (ASES) score, the UCLA score, and the simple LS A2 TRk 55? e § o
shoulder test (SST) since these were the scores most used in the literature. In addition, any T R L L Ve
articles concerning revision operations and studies where the patients have had previous " g é Y ; 75 A IR L e
operations on the affected shoulder were excluded as well. L.ar h it !

2.2. Data Extraction L

GEMAET 17 A A e o
The search was performed thrgugh thg Pume’and Google Scholar databases. The key- - Zf,f Ff” @{I—D}RP” . fif &gfgﬁ *ﬁﬁo
words and phrases used were 1", “PRP”, and “arthroscopy”. The

search provided 4498 pubhcahons mcludmg arhcles found in both databases.

b Sl b 1 L 11
-SEHEZARLBEASME- __ SN

o

d
e




55880 % 455 4 315K I BB B 2 B 4 2
F-tAE 2 E K2 (Find)FT BN MER B 1E?

Scarch for relevant articles in
Pubmed (n=198). GoogleScholar
(n=4300) databases

Title and abstract
cvaluation of 4498
articles (incl.
articles registered
in both databases)

Full text

Addition of two (2) asscssment
articles from of 39
references articles

. 30 articles about combining
3 studies not met arthroscopy and PRP
inclusion critenia treatment !or rotator cuff tear

25 chinical trials reviewed

2 URHER S T ¢
4459 publications .,
were excluded z F;E ]E; Fﬁg %—_‘q_ N :—_‘1 —; ,’3‘ q"‘g'
B iede 14 B B T g i e
e g R
3. ER e R 2 b
11 clinical trials not :@P\ PN 2 5 %’5 > }I:?F% )"E\»‘ f’? /:A‘: ffu

including surgery

. augmentation with PRP '}i?éﬁﬁ ‘/L» b /n\ *,{I_ °

et BB RIS RE—EERNE
o e (Pubmed) - ¥ B0 L3RRS | AtEER

(Google Schoolar) - #SESREHE

j 1%% ﬂX AA?EEE °
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2.3. Quality and Risk of Bias Assessment

Out of the 25 trials assessed, 16 were randomized controlled clinical trials. We used the
Cochrane collaboration’s tool for assessing risk of bias in randomized trials [47] for these
articles, and the results are summarized in Table 1. All but one of the trials provided infor-
mation concerning the random sequence generation during the randomization procedure,
while six of the trials lacked information of the allocation concealment. In a total of six
studies, the blinding of patients, physicians, and /or the personnel assessing the outcome
was inadequate, and in one study, the information concerning the blinding of physicians
was lacking. Finally, one study was characterized as having an unclear risk of bias from
other sources since it was completed earlier than originally planned because of the results

of the interim statistical analysis.

-

> 25 %Y > F 16k F B HB IR R o (T
FRrAPEL TR LR ™1 & (risk

of bias)i& {73 %

13
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As far as the non-randomized studies are concerned, we used the Newcastle-Ottawa
Scale (NOS) for assessing the quality of nonrandomized studies in meta-analyses [48].

Concerning the assessment criteria, we considered a follow-up period of at least one year

concerning the clinical scores and an imaging assessment for possible retears of at least six

2 A1 SRR E] RE RY

=& (Appraisal)?

8 A

nfu =1

IRGTe

N=—F 7

months postoperatively as adequate [49]. In addition, we accepted as adequate a follow-up
rate of at least 90% about the clinical scores and 75% about the postoperative imaging. All

articles had a rating of at least seven “stars” out of a pussible nine in total. The quality

assessment 1s summarized in Table 2.

> AR ek i
Newcastle Ottawa Scale(NOS)

BIHIUBRSRR
S WA BB EARME

AHEIREE
I5H iSIE B R
EF’ A | 2O—F 90%
Ele =VAER 75%
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Table 1. Risk-of-bias assessment for randomized studies according to the Cochrane collabora-

tion’s tool.

election Bias erformance Bias etection Bias ttrition Bias eporting Bias ther Bias
Selection Bi Perf Bi D ion Bi Attrition Bi Reporting Bi Other Bi
Ezndom Allocation Bhl_]dmg’ of Blinding of Incomplete Selective
sequence participants and outcome p
- concealment outcome data reporting
generation researchers assessment
Castricini et al. [10] + + + + + + +
Randelli et al. [38] + + + + + + +
Marquez et al. [36] + ? - = $ + +
Gumina et al. [27] + + + + + + e
Rodeo et al. [39] + + + = + + ?
Weber et al. [42] -+ + - - + - +
Antuna et al. [19] 1 I y + + + '
Jo etal. [31] + ? - - 4 + +
Malavolta et al. [33,34] ? ? + + + +
Jo et al. [32] -+ ? ? + + +
Ebert, Wang et al. [5,41] -+ ? = ; + + +
Flury et al. [26] + + + + + + +
Pandey et al. [37] + + + + + + +
D’Ambrosi et al. [24] + + ? + + + -
Zumstein et al. [44] -+ ? - - - + +
Snow et al. [40] - + - e - e +
a H H Legend: low risk of bias, +; high risk of bias, -; unclear risk of bias, ?.
S
A F BRI/ FER) v
—EE Ep N Vi t"
e oA 4 o Ho iﬁu%¢ﬁﬁmﬁnm%
TR AL 2L 1

AR 3

6
> 6 EE%E%FXEQJ

misAIST AR R B A - iE " Hittfm= .
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Table 2. Assessment of non-randomized studies according to the Newcastle-Ottawa quality assessment scale for cohort studies.

Selection Comparability Outcome Total
, . Demonstration that ~ Comparability of .
Representativeness  Selection of the : e P s Was follow-up Adequacy of
: : Ascertainment  outcome of interest  cohorts on the basis Assessment
of the non-exposed ; long enough for follow up
of exposure was not present of the design of outcome
exposed cohort cchort s outcomes to occur of cohorts
at start or analysis
Barber et al. [20] * # + % #t * * * 9
Joetal [30] % # 4 % st # + % 9
Bergeson etal. [21] * * * : # % " " 9
Buford [46] + + # + % % 7
Charousset et al. [27] % # * * 5 * * 8
Zhﬂng etal. [43] i 4 + 4 # + F * 9
Gwinner et al. [26] % # * * # * * * 9
Dukan et al. [2;] * % % * #* + * * 9
Auregan etal. [43] 5 % + + 5 * 7

Legend: +, +: number of “stars” allocated according to the Newcastle-Ottawa scale.

BILHIES
SEHEZARIES

=f 2% > ZRNOSE 4 > = ;

> 2 #ﬁxz’ﬂ;,jg
FREE MY (ZTHEE ) 27 58 F

‘f
£i°

\w\m Q-
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Table 3. Comparison of post-operative Constant-Murley scores between PRP and control group at

final follow-up.

Constant-Murley scores

PRP + Arthroscopy Arthroscopy Mean Difference
Study Mean SD Total Mean 5D Total Weight IV, Fixed, 95% CI
Auregan et al. [45] 77 13.5 26 72.4 12.3 23 2.2% 4.6 [—2.62,11.82]
Castricini et al. [10] 88.4 7.62 43 88.4 7.78 45 10.8% 0 [=3.22:3.22]
Charousset et al. [23] /7.3 949 31 78.1 i 30 5.7% —0.8 [—5.24, 3.64]
D’ Ambrosi et al. [24] 81 11.2 20 78.5 9 20 2 8% 2.5[—3.8, 8.8]
Dukan et al. [25] 86.7 111 32 81.6 14.4 37 3.1% 5.1[-0.93, 11.13]
Ebert, Wang et al. [5,41] 86.2 11.4 27 85.2 113 28 3.1% 1.0 [-5.0, 7.0]
Flury et al. [26] 82.7 8 49 82.1 9.5 52 9.6% 0.6 [—2.82, 4.02]
Gumina et al. [27] 77.9 5.7 39 74.2 6.1 37 15.9% 3.7 [1.04, 6.36]
Gwinner et al. [28] 79 13 18 77 13 18 1.6% 2.0[—6.49, 10.49]
Jo et al. [30] 79.12 13.42 19 82 13.02 23 1.7% —2.88 [-10.93, 5.17]
Joetal. [31] 74.82 14.3 24 69.84 16.29 24 1.5% 4.98 [—-3.69,13.65]
Joetal. [32] 74.67 9.17 37 70.87 9.76 37 Yo 3.8 [-0.52, 8.12]
Malavolta et al. [33,34] 82.1 11 26 82 9.5 25 3.5% 0.1 [-5.53, 5.73]
Marquez et al. [306] 65.6 13.1 14 64.1 13.6 14 1.1% 1.5[—8.39,.11.39]
Pandey et al. [37] 93.2 4.97 52 87.6 8.12 50 16.3% 5.6 [2.98, 8.22]
Randelli et al. [38] 82.4 6.3 22 8.7 10 23 4.8% 3.7 [—1.16, 8.56]
Snow et al. [40] 72.8 19.36 40 72.6 18.54 47 1.8% 0.2[-7.81, 8.21]
Zhang et al. [43] 81.5 7.7 30 80.3 6.7 30 8.4% 12[—245 485]
Total (95% CI) 549 563 100% 2.46[1.4, 3.52]

Heterogeneity: Chi2 = 17.21, df = 17 (p = 0.44), I2 = 1%. Test for Overall Effect: Z = 4.56 (p < 0.00001). 17
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Table 5. Comparison of post-operative ST scores between PRP and control groups at final follow-up.

SST scores .
PRP + Arthroscopy Arthroscopy Mean Difference
Study Mean SD Total Mean  SD Total Weight [V, Fixed, 95% CI

Charousset et al. [23] 9.9 29 35 10.2 2 35 6.9% -0.3[-147,087]
Gumina et al. [27] 105 08 39 10.1 1 37 56% 0.4[-0.01,0.81]

Joetal. [30] 983 33l 19 057 173 23 34% ~0.74 {239,091
Joetal. [31] 103 23 24 988 279 24 4.5% 045(-10,19|
Joetal. [32] 1024 214 37 976 227 37 9.3% 048(-053, 1.49]

Randelli et al. [35] 113 09 2 109 14 23 19.9% 0.4 [-0.28, 1.08

Total (95% CI) 176 179 100% 0.32[0.02, 0.63]

Heterogeneity: Chi® =30, df =5 (y = 07), 1* = 0. Test for overall effect: Z.=2.07 (p = 0.04).

18
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Table 6. Comparison of post-operaﬁve UCLA scores between PRP and control groups at final

follow-up.

UCLA scores
PRP + Arthroscopy Arthroscopy Mean Difference
Study Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI
Charousset et al. [23] 29.1 23 35 30.3 3.2 35 21.2% -12[-251,0.11]
Joetal. [30] 31.78 6.15 19 30.83 496 23 3.1% 0.95 [-2.48, 4.38]
Joetal. [31] 30.13 3.98 24 29.21 6.04 24 4.3% 0.92[-1.97,3.81]
Joetal. [32] 30.73 4.15 37 29.54 4.86 37 8.5% 1.19[-0.87, 3.25]
Malavolta et al. [33,34] 32.1 46 26 AR 38 25 6.8% -04[-271,191]
Pandey et al. [37] 34.75 0.72 52 2.2 3.55 50 35.9% 2.53[1.53; 3.53]
Randelli et al. [38] 333 22 22 313 41 23 9.9% 2.01[0.09,3.91]
Weber et al. [42] 27.94 498 30 29.59 1.68 30 10.2% —1.65[-353.02
Total (95% CI) 245 247 100% 0.8310.23, 1.43]

Heterogeneity: Chi? = 29.65, df = 7 (p = 0.0001), I2 = 76%. Test for overall effect: Z = 2.7 (p = 0.007).
BEEUASERE 19
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Table 7. Comparison of post-operative retear rates between PRP and control groups at final follow-up.

Arthroscopy + PRF Arthroscopy Risk Ratio
Retear Patients Retear Patients . .
Study incidents number incidents number Weight M-, Fixed, 95% CI

Antuna et al. [19] 13 14 10 14 5.9% 1.3 [0.91, 1.87]
Auregan et al. [45] 10 26 7 23 4.4% 1.26 [0.58, 2.77]
Barber et al. [20] 6 20 12 20 7 1% 0.5 [0.23, 1.07]
Bergeson et al. [21] 9 16 bad 21 4.1 % 1.48 [0.74, 2.96]
Buford [46] 2 50 3 50 1.8% 0.67 [0.12, 3.82]
Castricini et al. [10] 1 40 4 38 2.4% 0.24 [0.03, 2.03]
Charousset et al. [23] 11 31 12 30 7.2% 0.89 [0.46, 1.69]
D" Ambrosi et al. [24] (8] 20 0] 20 MNot estimable
Dukan et al. [25] 3 32 5 37 2.7% 0.69 [0.18, 2.68]
Ebert, Wang et al. [5,41] 2 29 3 30 1.7% 0.69 [0.12, 3.83]
Flury et al. [2&] 5 49 9 53 5.1 % 0.6 [0.22, 1.67]
Gumina et al. [27] 0 39 2 37 2.1%, 0.14 [0.01, 2.54]

Gwinner et al. [25] zZ 15 5 18 2.9% 0.4 [0.09, 1.8]
Jo et al. [30] 4 15 7 17 3.9% 0.65 [0.24, 1.78]
Jo et al. [31] -+ 20 10 18 6.2% 0.36 [0.14, 0.95]
Jo et al. [32] 1 33 & 30 3.7% 0.15 [0.02, 1.19]
Malavalta et al. [33,34] 0 > 1 22 0.99%, 0.33 [0.01, 7.76]
Marquez et al. [36] 9 14 =3 14 3.5% 1.5 [0.732, 3.08]
Pandey et al. [37] 2 52 10 50 6.0% 0.19 [0.04, 0.83]
Randelli et al. [38] 9 22 12 23 6.9% 0.78 [0.41, 1.48]
Rodeo et al. [39] 12 36 6 31 3.8% 1.72 [0.73, 4.05]
Snow et al. [40] 6 39 8 38 4.8% 0.73 [0.28, 1.91]
Weber et al. [42] 12 28 7 24 4.4% 1.47 [0.69, 3.13]
Zhang et al. [13] 4 30 9 30 5.3% 0.44 [0.15, 1.29]
Zumstein et al. [44] 6 17 &3 18 3.4% e e e
Total (95% CI) 133 712 169 706 100% 0.78 [0.65, 0.94]

I Heterogeneity: Chi? = 36.76%, df = 23 (p = 0.03), 12 = 3724, Test for overall effect: Z = 2.58, (pr = 0.01).
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Concerning the results reported, sufficient data to compare postoperative Constant-
Murley scores between treatment and control groups were provided in 18 studies. After
calculating the mean difference between these scores, it was found that the PRP-treated
patients had higher scores, and this difference was statistically significant, while there was
no statistically significant difference in the baseline scores reported (16 studies). However,
this difference has been estimated to be quite low: of approximately 2.46 points (p < 0.00001)
on the Constant scale. The results are similar concerning the UCLA score and the SST, with
a statistically significant improvement in the PRP group of 0.83 points (p = 0.007, 8 studies)
in the UCLA score and 0.32 points (p = 0.04, 6 studies) in the SST. In addition, processing the
data concerning the ASES results did not result in any difference of statistical significance.
It is worth noting that the differences in these results are of doubtful clinical impact, as

score [50-52], between 2 and 3 pom’ts for the UCLA score [52,53], and between 1.2 and

4.3 points for the SST [54]. These results are presented in Tables 3—6.

Constant-Murley scores 2.46 14-3.52 <0.00001 1% 6.7-26.9
SST scores 0.32 0.02-0.63 0.04 0% 1.2-4.3
UCLA scores 0.82 0.23-1.43 0.07 76% 2-3
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Constant-Murley scores 1%
SST scores 0% v BB AT ETERE Y
UCLA scores 76%
FINAL follow-up 37% |
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5. Conclusions

Our review has shown that the combination of PRP treatment and arthroscopic shoul-
der rotator cutt repair shows lower retear rates than arthroscopic repair alone, according
to the analysis of the trials reviewed. Concerning the postoperative clinical scores, the

tatisticallv significant improvement of Constant—Murl LA, and SST res is lower

than the minimal clinically important difference, and it is therefore uncertain whether
they represent a higher level of functional and activity level in the patients” everyday life.

The lack of data concerning the exact composition of PRP products used and the different
surgical techniques are weaknesses of the present study. There is a need for further studies
in order to bolster and confirm the above results as well as to evaluate the cost-effectiveness

and the ideal therapeutic scheme of such treatments.

> D ,Lﬁbép *Q%Fé%}é’\%% ,_L% ﬁ&é+¢ﬁsm%#ﬁiJ& oo (B # ) 2 E!:ﬁ@
IQPRI&“EZ&N% * R R A A RF R o

> & @? Tk 374 (Constant - Murley ~ UCLA ~ SST)enseit & 5 & ¥ el » frioK
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