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SUMMARY
Background. Our study aims to evaluate the results of platelet-rich plasma (PRP) infil-
tration after arthroscopic repair of the rotator cuff.
Methods. We carried out a randomized simple blind clinical trial with an initial sample 
of 38 patients. Of those, three were excluded intraoperatively. These patients were 
assigned into two groups: rotator cuff suture with PRP administration (n = 17) and 
rotator cuff suture without PRP administration (n = 18). Intraoperatively, we excluded 
all massive tears, i.e., those with more than 3 cm retraction or affecting more than two 
tendons, Snyder type C4 or Patte grade III.
We performed clinical and radiological evaluations at the 2nd and 6th week, 3rd and 6th 

month, and the last assessment at the 1st year.
Results. We did not demonstrate statistically significant differences comparing 
measurements, clinical scales applied (AVS scale, DASH, Constant-Murley, Shoul-
der test, UCLA test, and shoulder range of motion) during the follow-up period, and 
radiological findings between both groups. 
Conclusions. Several research studies have shown PRP efficacy in injured tendons and 
ligaments. Some of them have even obtained satisfactory clinical results applied in 
rotator cuff repair, whereas others, including ours, have not shown statistically signifi-
cant clinical improvement.
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BACKGROUND
Platelet-Rich Plasma (PRP) is an autologous biologic mate-
rial, obtained through centrifugation of the patient periph-
eral venous blood sample. Aside from their role in coagula-
tion, platelets have an array of growth factors crucial to the 
healing process of both tendons and cartilage, both with a 
poor intrinsic capacity of regeneration due to their precari-
ous blood supply (1, 2).
Though on itself arthroscopic treatment of rotator cuff tears 
presents excellent outcomes, retear rate is not negligible, 
being greater than 25% in some series (3). An important 
cause of retear is, precisely, tendons’ low regenerative capac-

ity (4, 5), since they do not recover their normal characteris-
tics, their insertion relying on scar tissue (6) with significant-
ly less biomechanical strength (7).
Several research studies have shown PRP efficacy in injured 
tendons and ligaments (8-11); however, the efficacy of PRP 
treatment on injured tendons is highly controversial (12).
Some of them have even obtained satisfactory clinical 
results applied in rotator cuff repair (13, 14), whereas others 
have not shown statistically significant clinical improve-
ment (15, 16).
Therefore, our study aims to evaluate the results of PRP 
infiltration after arthroscopic repair of the rotator cuff.
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MATERIALS AND METHODS
We have carried out a randomized simple blind clinical 
trial in our centre with an initial sample of 38 patients. 
Of those, 3 were excluded intraoperatively. This work was 
approved both by the centre’s ethical committee and the 
Instituto Nacional de Salud. All surgical procedures were 
carried out by the same surgeon (J. R. A) from January 
2012 to December 2018. This study follows the ethical 
international standards as described by Padulo et al. (17).
The cases were selected according to the following inclu-
sion criteria:
• patients under the age of 60 years old, diagnosed both 

clinically and through magnetic resonance imaging 
(MRI) with a rotator cuff tear, and had been treated 
conservatively for at least 3 months;

• patients with tears that were considered reparable a 
priori, i.e., full-thickness supraspinatus tendon tears 
with 2 to 3 cm retraction and Snyder type C2 or C3 or 
Patte grade I or II;

• furthermore, fatty infiltration of the muscle was assessed 
with MRI, using Fusch et al. classification (modified by 
Goutalier et al), including solely grades 1 and 2 of this 
classification;

• cases with the following exclusion criteria were 
discharged;

• long bicipital head tendon instability;
• intra-articular pathology of the labrum;
• glenohumeral and acromioclavicular osteoarthritis;
• shoulder stiffness associated with capsulitis;
• patients with previous surgery of that shoulder;
• patients who had received corticosteroid infiltration less 

than 6 weeks before the study;
• severe and limiting pathology of other articulations of 

the superior extremity;
• partial or exclusive subscapular tears;
• acute tears less than 6 weeks before the study;
• massive tears, i.e., those with more than 3 cm of retrac-

tion or affecting more than 2 tendons, Snyder type C4 
or Patte grade III;

• Fusch grade 3: equal amount of fatty and muscular 
tissue or more fat than muscle (equivalent to Goutalier 
grade III-IV).

Despite these criteria, patients were not definitively includ-
ed in this study until the characteristics of the tear were 
verified intraoperatively.
Patients that presented any of the following medical crite-
ria were also excluded:
• type I or II diabetes;
• smokers;

• BMI greater than 33;
• presence of neuromuscular disease;
• evidence of both acute or chronic infectious disease;
• presence of known hematologic or coagulation disease;
• patients with less than 150000 total platelets or less than 

12 g/dL haemoglobin in blood;
• plasmatic fibrinogen level below 150 mg/dL or greater 

than 450 mg/dL;
• total protein plasmatic level below 6 g/dL or greater 

than 8.4 g/dL.

All patients that met the inclusion criteria were submitted to 
a pre-surgical study, which included the data below:
• shoulder range of motion (flexion, abduction, and 

rotations);
• pain intensity (AVS scale);
• constant scale (filled by the researcher);
• simple and oblique shoulder x-rays;
• MRI. Sagittal, oblique, coronal oblique and axial 

cuts were used, bearing in mind the inclusion criteria 
described earlier in this paper.

Once the patients were included in the study they signed 
the informed consent for both surgical treatment and their 
participation in this study. Then a third party, unrelated to 
this study (a nurse professional), carried out the randomiza-
tion process. This person would select an opaque and sealed 
envelope where each patient was assigned to either group:
• GROUP I: rotator cuff suture WITH PRP administration;
• GROUP II: rotator cuff suture WITHOUT PRP 

administration.

Anaesthesia was performed with interscalene block and 
general anaesthesia. The patient was positioned in lateral 
decubitus using Arthrex traction system with 30º abduction 
and 30º anterior flexion via 3 and 2 kg, respectively. Diag-
nostic arthroscopy was then carried out, using 30º lenses 
and an irrigation pump controlled at 50 mmHG. The usual 
and necessary portals were used according to the tear type, 
this being identified between both spaces. If the tear did not 
meet the inclusion criteria the patient was excluded from 
the study.
All repairing procedures were carried out standardly, the 
surgeon’s usual technique consisting of single-row direct 
lateral repair. In all cases, and depending on bone quality, 
either 5.5 mm or 6.5 mm Arthrex Biocork-Screw bioabsorb-
able anchors were used. A standard uniform acromioplasty 
was performed in all patients.
Intraoperatively, we excluded all massive tears, i.e., those 
with more than 3cm retraction or affecting more than 2 
tendons, Snyder type C4 or Patte grade III.
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A peripheral venous blood sample was extracted from the 
patients who met the inclusion criteria and who had been 
assigned randomly to the group I of this study. A platelet 
concentrate was prepared from this sample, always taking 
into account the procedure explained in BIOMET’s GPS/
RECOVER® III Simple (6 ml) 800-0675A disposable kit. 
We used Pure Platelet Rich Plasma (P-PRP), according to 
Dohan Ehrenfest et al. classification (18).
Once the repair was completed, traction was removed and 
suture stability was then checked. Using a lateral portal, the 
team placed an abbocath needle between the bone and the 
repaired tendon, so that the infiltration would be deposit-
ed on the insertion footprint. With the abbocath needle in 
place, the authors sucked out the irrigation fluid and took 
out the cannulas. Then, they slowly instilled the PRP, careful-
ly avoiding extravasation. 50% of the PRP was applied in the 
foot-print, which corresponds to the articular portion of the 
repaired tendon, and, retracting the abbocath needle, anoth-
er 50% over the corresponding repaired tendon bursal face.
5 minutes after the injection was completed, 100cc of air 
were injected through a syringe to carry out a dry arthrosco-
py and assess PRP cloth development. Thus the procedure 
was considered completed, once all portals were closed and 
the arm was immobilized with a sling.
The patients’ stay varied roughly from 24 to 48 h, depend-
ing on their pain. A standard rehabilitation protocol was 
established for all patients included in the study, despite 
their group. During the first two weeks, the patient was 
allowed to execute passive motion and exercises that were 
not against gravity with the affected shoulder.
Active motion started between the 3rd and 4th week, accord-
ing to the tear type, tissue quality, and suture.
The authors performed clinical evaluations at the 2nd and 
6th week, 3rd and 6th month, and the last assessment at the 
1st year. In these visits, an independent researcher observed 
the following:
• at the 2nd and 6th week and the 3rd month if there were any 

complications, AVS scale, ROM, and Constant score, 
adjusted by age and sex;

• at the 6th month and the 1st year DASH superior extrem-
ity function surveys, resting and active AVS scale, STT 
(Simple Shoulder Test), Constant score, and UCLA 
Shoulder Rating scale (all of them obtained from www.
orthopaedicscores.com).

In regards to radiological evaluation, we carried out an 
ultrasound at the 3rd and 6th month after surgery, assessing 
the suture’s integrity, and an MRI at the 12th month, to assess 
tendon’s integrity and occurrence of re-tear. These stud-
ies were performed blindly by a radiologist specialized in 
musculoskeletal pathology.

RESULTS
Of an initial sample of 38 patients, 3 were excluded intra-
operatively due to the tear’s characteristics. Thus, to the 
described results we are taking into account 35 patients, 17 
of them in the group treated with PRP (Group I) and 18 in 
the group without PRP (Group II).
The patients had a mean age of 53.03 years old ( 7.524 
years old), ranging between 33 and 66 years old, all of 
them at working age. In group I patients’ mean age was 
53.71 years old (± 4.634 years old) and in group II 52.39 
years old (± 9.599 years old).
23 male (65.7%) and 12 female (34.3%) patients were 
included, group I composed by 9 male (52.9%) and 8 
female (47.1%) patients and group II by 14 male (77.8%) 
and 4 female (22.2%) patients (figure 1).
Fourteen patients were high physical demand workers 
(40.0%), 19 medium demand (54.3%) and 2 patients 
were low demand (5.7%). In Group I there were 5 high 
physical demand workers (29.4%), 11 medium demand 
(64.7%), and 1 low demand worker (5.9%). In group 
II there were 9 high physical demand workers (50%), 
8 medium demand (44.4%), and 1 low demand worker 
(5.6%) (figure 2).
In 27 cases (77.1%) the right shoulder was the injured 
extremity, whereas in 8 cases (22.9%) it was the left one. In 
group I, there were 11 cases of right shoulder injury (64.7%) 
and 6 of left shoulder one (35.3%), while in group II there 

Figure 2. Physical work demand distribution in both study 
groups.

Figure 1. Sex distribution in both study groups.
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were 16 cases of right shoulder injury (88.9%) and 2 cases 
of left shoulder injury (11.1%) (figure 3).
Mean patients’ sick leave was 38.2 weeks (± 17.844 weeks), 
ranging from 12 to 96 weeks, the group I mean sick leave 
being of 40.53 weeks (± 16.455 weeks) and 36 weeks  
(± 19.272 weeks) in group II, without significant difference 
between both groups (p = 0.261) (Mann-Whitney U test).
The authors compared both AVS scale results during the 
development of the study. They also compared DASH 
results at 6 and 12 months of follow-up, with the following 
results (Mann-Whitney U test) (table I).      
These authors also compared Constant-Murley results 
during the study from both groups. Shoulder test and 
UCLA test results at 6 and 12 months of follow-up were 
also compared, with the following results (Mann-Whitney 
U test) (table II).

We compared the shoulder’s flexion and abduction evolu-
tion through the follow-up period, with the results shown 
below (Mann-Whitney U test) (table III).
These authors registered the following qualitative measures 
to assess shoulder internal rotation, from lesser to great-
er rotation: thigh, buttock, sacroiliac joint, waist, hand 
to T12 or lumbosacral pivot point, and between scapu-
lae or complete intern rotation. To contrast the results a 
Chi-square test was applied, with comparisons made at all 
follow-up periods: 
• pre-surgery evaluation: there were not found statistically 

significant differences between both groups in regards to 
internal rotation (p = 0.187);

• there were no statistically significant differences at 
3 weeks (p = 0.690), 6 weeks (p = 0.213), 3 months  
(p = 0.109), 6 months (p = 0.710), or at 1 year (p = 0.326) 
after surgery.

To assess the shoulder’s external rotation, the following 
qualitative measures were registered from lesser to great-
er rotation: hand to nape, hand behind the head with 
elbows forward, hand behind the head with elbows back, 
and complete shoulder elevation. To contrast the results a 
Chi-square test was applied, with comparisons made at all 
follow-up periods:
• pre-surgery evaluation:  there were not found statistically 

significant differences between both groups in regards to 
external rotation (p = 0.186);

Figure 3. Affected side distribution in both study groups.

Table I. Comparison of Analogical Visual Scale (AVS) and DASH results in both study groups.

AVS 
(presurgery)

3 weeks 
post-surgery

6 weeks 
post-surgery

3 months 
post-surgery

6 months post-surgery 1 year post-surgery

AVS 
(rest)

AVS 
(active)

AVS 
(rest)

AVS 
(Active)

AVS
(rest)

AVS 
(active)

AVS 
(rest)

AVS 
(active)

DASH AVS 
(rest)

AVS 
(active)

DASH

PRP 6.35 4.18 6.59 3 5.35 3.06 5.06 2.41 4.35 51.676 2.41 4 46.998

No PRP 5.94 5.44 5 4.81 6.27 3.65 4.75 2.82 3.85 43.085 0.77 2.22 37.869

P-value p =
0.537

p =
0.158

p =
0.060

p =
0.183

p =
0.277

p =
0.888

p =
0.813

p =
0.926

p =
0.566

p =
0.370

p =
0.018

p =
0.111 0.551

Table II. Comparison of Constant-Murley, Shoulder, and UCLA test in both study groups.

Constant 
(pre-surgery)

Constant
3 weeks

Constant
6 weeks

Constant
3 months

6 months 1 year
Constant Shoulder UCLA Constant Shoulder UCLA 

PRP 64.073 34.412 50.912 69.765 67.294 51.859 23.18 70.071 59.135 24.41

No PRP 51.8 39.194 65.964 77.563 75.971 51.8 26.75 86.179 64.75 26.47

P-value  p =
 0.038

 p =
 0.478

 p =
 0.047

  p =
  0.117

  p =
  0.202

  p =
  0.849

  p =
  0.134

  p =
  0.030

  p =
  0.629

  p =
  0.427
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• there were no statistically significant differences at 3 
weeks (p = 0.122), 6 weeks (p = 0.852), 3 months (p = 
0.178), 6 months (p = 0.392), or at 1 year (p = 0.223) 
after surgery.

Lastly, we analyzed the imaging tests to check suture’s evolu-
tion in both groups, using ultrasound at 3 and 6 months 
post-surgery and MRI at 1 year of follow-up. Both groups 
were compared, the results presented bellow (Chi-square 
test) (table IV).
Therefore, comparing re-tear cases in both groups we can 
conclude that 14 patients from group I and 16 patients from 
group II did not relapse, whereas 3 patients from group I and 2 
from group II showed supraspinatus re-tear; also, these results 
were not statistically significant (p = 0.581) (Chi-square test).

DISCUSSION
The main goal of PRP administration to a repaired rotator 
cuff is to improve the tendon’s healing process and, thereby, 
decrease re-tear incidence, considered by some authors to 
be greater than 25% of all cases (3).
The administration of platelet concentration levels great-
er than the physiological ones on the repair site provides 
extra growth factors that stimulate healing in the suture site 
(16). However, not all PRP compounds are the same; stud-
ies based on fundamental scientific research claim that PRP 
compounds with high leukocyte levels could trigger a great-
er unwanted local inflammatory response (18). 
A recent study with rabbits (19) demonstrated greater histo-
logical healing of a previously tore supraspinatus two months 

after PRP administration. Despite this experimental data, 
there is certain controversy in clinical trials published until 
now, even though there is no evidence consistent enough in 
favour of PRP therapy in this pathology. According to Via et 
al. (2), PRP has not been shown to improve healing, rates in 
rotator cuff tears and the data does not support routine use 
of PRP in rotator cuff repair.
Baksh et al., in their 31 articles systematic review pointed 
out that all of them, except for one, presented better heal-
ing results with PRP administration (11). Oliva et al. (20), in 
their systematic review, concluded that there are no differ-
ences in clinical outcome after a short period of follow-up 
after surgical repair.
Other similar studies (21-24)  highlighted a lesser re-tear rate. 
Castricini et al. (25) published, in 2011, the first random-
ized controlled trial comparing efficacy and safety of PRP 
augmentation for arthroscopic repair of small and moder-
ate rotator cuff tears with nonaugmented repair of the rota-
tor cuff. These authors concluded that augmentation of the 
repair with platelet-rich fibrin matrix did not show statis-
tically significant results in shoulder function or structural 
outcome compared with reparation without augmentation.
A recent meta-analysis including 5 randomized studies 
concluded there is a lesser re-tear rate in those patients 
included in the PRP groups (15% vs 30%, respectively;  
p = 0.007) (26).
Malavolta et al. (27) and Ebert et al. (28) obtained simi-
lar results in their studies, published recently and with a 
similar design to ours (Constant score of 82 in the control 
group and 82.1 in the experimental group, and 85.2 in 
the control group vs 86.2 in the PRP group, respectively). 

Table IV. Contingency table showing imaging tests’ scores in both study groups. 

Ultrasound
(3 months)

Ultrasound
(6 months)

MRI
(1 year)

Integer
Tendon

Undetermined
(ORIF)

Partial
tear

Integer
Tendon

Undetermined 
ORIF)

Partial
tear

Complete
re-tear

Integer
Tendon

5 mm
tear

10 mm
tear

Complete
re-tear

PRP 16 1 0 15 1 0 1 14 1 1 1

No PRP 17 0 1 17 0 1 0 16 0 0 2

Total 33 1 1 32 1 1 1 30 1 1 3

P-value p = 0.367 p = 0.405 p = 0.412

ORIF: Open Reduction with Internal Fixation.

Table III. Comparison of shoulder flexion and abduction in both study groups.

Pre-surgery 3 weeks 6 weeks 3 months 6 months 1 year

Flexion Abduction Flexion Abduction Flexion Abduction Flexion Abduction Flexion Abduction Flexion Abduction

PRP 126.18 126.18 55.88 51.76 101.47   97.65 131.18 119.41 142.06 137.06 152.81 153.13

No PRP 107.35 102.94 53.33 56.89 109.12 105.88 137.35 131.76 147.78 138.89 157.67 159.29

P-value    p =
   0.160

    p =
    0.155

  p =
  0.763

  p =
  0.676

    p =
    0.402

    p =
    0.484

    p =
    0.577

p =
0.252

    p =
    0.536

    p =
    0.689

  p =
   0.411

    p =
    0.510
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Paradoxically, we obtained better Constant scores in the 
control group than in the experimental group. However, 
these differences were not found to be statistically signifi-
cant (p = 0.03).
Lastly, we would like to point out that a year after follow-up 
we found 3 re-tears in the PRP group and 2 in the control 
group. Malavolta et al. (27)  found 1 re-tear in the control 
group in the first 12 months. Ebert et al. (28) had 4 complete 
re-tears, 2 in each group. Other works, though without statis-
tically significant differences between groups, had a lesser 
re-tear rate at the end of the follow-up period (25, 29, 30).
In conclusion, we did not demonstrate, in our study, statisti-
cally significant differences comparing both measurements 
and clinical scales applied during the follow-up period. 
Perhaps, further randomized control trials with a greater 

sample and a longer follow-up period should be carried out 
to support these findings.
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