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INTRODUCTION

Muscle injuries are very prevalent in soccer players. During
a competition season, a team of elite soccer players of 25
can expect 4-6 injuries of the hamstring muscle group (1).
The biceps femoris is the most frequently injured muscle
(83%), followed by the semimembranosus and semiten-
dinosus, 12% and 5% respectively (2). Most hamstring
muscle injuries are minor, but they influence the quality of
play. In addition, the time off needed to return to sport is
around 14 days, with an average of 3-4 games missed (3).
The rate of re-injury in these athletes is 16-18% (4-5). To
successfully manage these muscle lesions, it is necessary to
effect an accurate diagnosis, evaluate correctly the pain, and
plan an appropriate rehabilitation programme. The diagno-
sis is based on clinical assessment complemented by imag-
ing (MRI or ultrasound scanning [US]).

Classification of muscle injuries plays an important role,
and should help health care professional to plan adequate
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Background. This study evaluated the efficacy of a single injection of Platelet-rich plasma (PRP) in
the management of hamstring injuries (grade 2a and 2b according to the British Athletics Muscle
Injury Classification) in professional soccer players. Methods. Forty professional male soccer play-
ers with an acute hamstring injury, verified by MRI, were randomly treated either conservatively
(physiotherapy, exercises) or with a combination of conservative methods and injections of PRP.
Results. The time to return to sport (RTS) in the PRP group (11.4 + 1.2 days) was significantly
shorter than in the other group (21.3 + 2.7 days; p < 0.05). There were no episodes of reinjury in
both groups at a minimum of 6 months of follow-up. Conclusions. The use of PRP exerts a bene-
ficial effect on pain relief and allows earlier return to sport.

acute muscle injury, football players; hamstrings bealing; muscle injury classtfication; pain scale

management (6). Several classifications of muscle injuries
are available, according to the stage and location of damage
and the functional impairment caused (4-5). For example,
the classification proposed by Chan et al. (7) covers location
of the injury, functional disorder and spread of rupture. A
prognostic indicator is the time taken to walk pain-free (8).
Recently, injection of platelet-rich plasma (PRP) to injured
musculoskeletal soft tissue has become widespread, with
contrasting results (9-10), ranging from no benefit of a
single injection of PRP in hamstring muscle injuries (11)
to better biological healing, but no difference in the time
of healing (12). Some data show favourable results of PRP
in musculoskeletal soft tissue injuries, shortening the time
to recovery (13).

The present study reports the result of a pilot study on the
combined use of PRP and physiotherapy versus physio-
therapy alone in the management of hamstring injuring in
professional soccer players.
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MATERIALS AND METHODS
Study design

Forty male professional football players (mean 27 + 3.3
years, range 22 to 31, p < 0.05) were enrolled from clubs
of Russian Football Premier League and Russian Football
National League over 26 months (from December 2014
to January 2017). All subjects sustained an acute prima-
ry isolated hamstring injury. Each athlete underwent full
clinical examination, focusing on the mechanism of injury
and pain location. 70% of the hamstring injuries occurred
while sprinting during a match or a training session, and
the remaining 30% in forced high elevation of the leg or
stretching to reach a ball. All athletes stopped playing
immediately after the injury. The diagnosis was verified
by high-resolution real-time ultrasonography (US) (iU-22
X-MATRIX, Philips, USA) as a first-line imaging modali-
ty, and verified by MRI 24 - 48 hours after the injury event
(14) using 1.5 Tesla MRI (Siemens Magnetom AERA 1.5T)

Table | - CONSORT 2010 checklist.

A
v

scanning. The type of treatment depends on the stage of
injury, a reason why diagnosis has to be accurate. The Brit-
ish Athletics Muscle Injury Classification was used for
this study. Only subjects with 2a and 2b hamstring lesions
were eligible for the study. According to the British Athlet-
ics muscle injury classification, a 2a lesion is an injury that
extend from the peripheral fascia into the muscle; a 2b
lesion is located within the muscle or at the muscle tendon
junction. On MRI of both 2a and 2b lesion, the high signal
change will either measure between 10% and 50% of the
cross-sectional area of that individual muscle at the site of
injury or extend between 5 and 15 cm within the muscle;
there is architectural fibre disruption less than 5 cm (15).
Before the treatment, all athletes applied cold 3 times per
day for 30 minutes.

Randomization
Randomization was performed after subjects were deemed
eligible and had provided informed consent (see table I).

CONSORT 2010 checklist of information to include when reporting a randomised trial*

Item Reported
Section/Topic Mo Checklist item on page No
Title and abstract
la  Identification as a randomised trial in the title 1
b Structured summary of trial design, metheds, results, and conclusions e specfc gurance cee CONSORT I abstiactz) 2
Introduction
Backoround and 2a  Secientific background and explanation of rafianale 3
chjectives b  Specific ohjectives or hypotheses 3
Mathodsa
Trial design 3a  Description of trial design (such as parallel, factorial) including allocation ratic 4
3b  Impartant changes 1o methods after trial commencement (such as eligibility criteria), with reasons 4
Partfizipaniz 4a  Eligibility eriteria for participants 4
db  Seftings and locations where the data were collecied 4
Interventions 5 The interventions for each group with sufficient details to allow replication, including how and when they were
aclually administered 4
Ouilcomes Ba Completely defined pre-specified primary and secondary culcome measures, including how and when they
wara azsazged &
6b  Any changes to frial cufcomes after the frial commenced, with reasons 4
Sample size 7a  How cample cize was determined =
b When applicable, explanation of any interim analyses and slopping guidelines =
Handomieation:
Sequence Ba Method used to generale the random allocation sequence 5
generalion Bb  Type of randomization; detailz of any resfriction (such az blocking and block size) . 5
Allocation a8 Mechanism used io implement the random allocation sequence (such as sequentially numbered containers),
concealment describing any steps taken to conceal the sequence until interventions were assigned
mechanism 5
Implementation 10 Who generated the random allocation sequence, who enrolled participants, and who assigned participants to
interventions 5
Elinding 11a | dene, whe was blinded alter assignment 1o interventions (for example, participants, care providers, those [+
Muscles, Ligaments and Tendons Journal 2019;9 (1) 113
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A computer was used to produce a randomization schedule.
The trial manager provided treatment assignments placed
in sequentially numbered opaque envelopes. Patients were
randomized on a 1:1 basis (see figure 1).

Group 1 (20 patients) subjects were rehabilitated using tradi-
tional methods: physiotherapy (cold therapy 30 minutes 3
times per day first 3 days, magnetotherapy for 30 minutes once
a day for 7 days, myostimulation in “analgesic” and “active
recovery” program) and increasing physical activity. Group 2
(20 patients) subjects were treated conservatively in the same

fashion as Group 1 subjects, and also received an injection of
PRP. No non-steroidal anti-inflammatory drugs were used.
Of the 20 athletes in Group 1, 12 suffered a biceps femo-
ris injury at the muscle-tendon junction, 4 an injury to the
semimembranosus, and 4 an injury to the semitendinosus
muscle. Of the 20 athletes in Group 2, 14 suffered a biceps
femoris injury at the muscle-tendon junction, and 6 a semi-
membranosus muscle injury.

There were 20 patients with 2a and 20 patients with 2b
stages of injury in both groups (see Table II).

—.CONSORT

o I TRANSPARENT REPORTING of TRIALS

CONSORT 2010 Flow Diagram

Enrollment

Assessed for eligihiity (e 40)

Encluded {nv=}
= Not mbating indusson critena [ Q)

* & Declined to pacipale (H= @)

+ Oither reasons (A= 0)

Fandocmaed (n= £0)

Adlocated by nbervenlicn (rs H0)

+ Facanid aliccabed intervaniion (n= 20)

+ [id not recekee allocaled interventon (ghe
L ]

Losd 10 Toliow-uD (Grvn neasons] (=)

Discontinued intervention [give reasans) (n=a)

Alscaiod S inservention (= 20y

+ Funoaived allocaied indarantion (n=20)

» Dl ot recaive alocated inbervention (give
raasong} (nEg)

Lt o Telloweup (Give redscnd] (med)

Discortinussd inbensantian (Qha reasons) (n={]

| ) J

Analysed (n=30]
+ Exchaded from analysis {ghve reascna) (ne0)

Analysed (n= 204
+ Exchated lrom analysis (give reasona) (n=a)

Table Il - Distribution by grade in each muscle in 2 groups (number of patients).

Figure 1 - CONSORT Flow
Diagram.

m. biceps m. biceps . m. m. m.
. . m. semimembranosus . . . . .
Grade femoris 2a femoris 2b . . semimembranosus  semitendinosus  semitendinosus
. . 2a stage of injury . . . . . .
stage of injury  stage of injury 2b stage of injury  2a stage of injury 2b stage of injury
Group 1 4 8 3 3 1
Group 2 6 8 2
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Intervention

We withdrew 56 mL of venous blood from the cubital vein
with a butterfly needle into eight 9 mL tubes, each contain-
ing sodium citrate 0.4 mL (TE9, Vacuette) (16).

For Group 2, the Plasma Rich in Growth Factors (PRGF)
was prepared using the Endoret PRGF System BTI 4
centrifuge (BTI Biotechnology Institute UK Ltd, Colches-
ter, England), using a standard protocol, 1800 rpm for 8
minutes. The tubes were centrifuged immediately after
blood extraction following the manufacturer’s protocol.

A laboratory pipette was used to withdraw 1 mL of the
fraction with the highest platelet concentration (middle
layer, fraction 3) in each tube without touching the buffy
coat, located above the erythrocyte layer, that consist most-
ly of leucocytes.

At least 700,000 platelets in 1 mL of fluid were injected in
the injury site after activation with CaCl, (20 pL per millili-
ter of plasma).

Injection procedure and blinding

Patients were prone on a surgical table during the proce-
dure. The posterior thigh was cleaned with Betadine. As part
of the blinding technique, a blood sample was obtained from
all patients. Preparation of the two injectants took place out
of sight of the athlete. All the patients were blindfolded
during blood sampling and while receiving the intervention.
Group 2 subjects received a single injection of 8 mL of
platelet-rich plasma injected to the injured part of muscle
under US control.

Group 1 subjects received a single injection of 8 mL of 0.9%
NaClinjected to the injured part of muscle under US control.

TOEHIDA

Figure 2 - Needle penetrating the injured area.

Muscles, Ligaments and Tendons Journal 2019;9 (1)

After the injection, a sterile dressing was placed over the site
of injection. Ice was applied for approximately 15 minutes.
The athletes abstained from training for 2 days, during
which they applied cold compresses to the area injected.
Pain was evaluated using a 10 points scale (table III). Both
groups had similar results (Group 1, 7.8 + 0.5 points; Group
2,7.6+0.3).

The patients and outcome assessors were blinded to the treat-
ment, but the treating physician and trial manager were not.

Data analysis

Per each athlete, we recorded the number of days from the
injury to the beginning of full trainings, and any re-injury

TG HIBA

TOEHMA

Figure 4 - Area filled with PRP after the end of the injection.
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Table IlI - Pain assessment scale for professional soccer players.
Score  Characteristics of pain intensity and condition of its appearance
1 performing exercises of any intensity, no pain (after the exercises there is no sense of heaviness in a muscle).
2 performing exercises of any intensity, no pain (after the exercises there is a sense of heaviness in a muscle).
3 performing exercises of any intensity, no pain (there is sense of heaviness in muscle in the second part
of exercise program).
4 soccer specific exercises (jumping on a unstable platform (40 cm), jumping down and sprint for 10 meters), no pain.
5 soccer specific exercises at medium intensity (running with a ball with a change of direction [speed 15 km/h], change of

direction every 10 meters), no pain.

6 running at medium intensity (speed 12 km/h), no pain.
7 deep palpation, no pain.

8 fast walking (speed 7 km/h), no pain.

9 slow walking (speed 5 km/h), no pain.

10 pain at rest and during regular movements.

for a minimum of 6 months of follow-up. The criterion to
return to full training, including soccer specific exercises at
a high intensity, was pain at a level of 2 or less. Statistical
analysis was performed with SPSS 19.0 statistical software
(SPSS, Inc., Chicago, IL, USA). Continuous variables were
presented as mean standard deviations and analyzed using
the Student t test, while categorical data were represented
by a both a number and a percentage and were analyzed
with the square test. A P value < 0.05 was as significant. The
pain was assessed daily until return to sport. No adverse
events were recorded.

All the procedures described in the present investigation
were approved by the Ministry of Health of the Russian
Federation. The study meets the ethical standards of the
journal (16).

RESULTS

All the soccer players returned to their regular training
after treatment. No complications were observed in either
group.

The athletes in Group 2, who received a PRP injection,
experienced a mean time to return to sport of 11.4 + 1.2
days, significantly shorter than Group 1 athletes (21.3 + 2.7
days), p<0.05. The average pain level at the time of return to
sport in Group 2 was 1.2 + 0.2, and 1.8 + 0.4 in Group 1 (p
< 0.05). On the third day after the beginning of treatment,
in Group 2 athletes pain had decreased to 4.3 + 0.3, while in
Group 2 pain was 6.6 + 0.2 (p < 0.05).

At minimum follow up of 6 months, no re-injuries were
observed in both groups.

116

DISCUSSION

There is still a paucity of clinical evidence for current
prevention and rehabilitation programmes for hamstring
injury (17). The present investigation studied the efficacy of
a single injection of PRP in the management of hamstring
muscle injuries in elite footballers.

All injuries were assessed by MRI 24-48 hours after the
index muscle injury, when such examination is considered
optimal, and can have prognostic implications (5,18). MRI
grades of hamstring muscle injuries are highly associated
with the time of absence from football (19-20).

Several researchers (21-22) have indicated that MRI may
qualitatively prognosticate lay-off time after hamstring
injury. For instance, Rettig et al. (23) reported the associa-
tion between MRI findings and time to return to play after
hamstring injuries in National Football League players. A
rapid return to play (1 week or less) is possible if the inju-
ry involved isolated contracture of the long head of biceps
femoris (LHB), less than 50% of the cross section, and
minimal perimuscular edema (23).

A recent meta-analysis (24) showed that PRP injections
may significantly reduce the time to return to sport among
patients who have sustained a grade I or II muscle strain
without increasing the risk of reinjury at 6 months of
follow-up. However, subsequent subgroup analysis did not
evidence this difference among patients with a hamstring
strain (25-28).

In professional soccer, a return to play approximately 1
week earlier than the average would likely allow an athlete
to participate in at least 1 to 2 additional games, thus repre-
senting a significant clinical impact (29).

Muscles, Ligaments and Tendons Journal 2019;9 (1)
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In the present study, we enrolled only athletes with 2a and
2b hamstring injuries. Guillodo et al. (30) showed that most
patients with minor injuries had RTS shorter than 25 days.
In contrast, severe hamstring injuries (grade III) may require
up to 60 days to heal fully (30).

The time to RTS reported in the present study is compara-
ble to what seen in previous studies involving professional
athletes (21-22,31). As such, the data produced by the pres-
ent investigation are to be considered preliminary, and can
be used to inform larger randomized controlled trials.

Limitations

The present investigation has several limitations. For exam-
ple, we were not able to perform MRI at follow up. This
however would mimic a real-life situation, where clinical
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