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Summary

Purpose: hamstring injury is the most common

musculoskeletal disorder and one of the main

causes of missed sporting events. Shortening the

time to return to play (TTRTP) is a priority for ath-

letes and sports medicine practitioners.

Hypothesis: platelet-rich plasma (PRP) injection

at the site of severe acute hamstring injury in-

creases the healing rate and shortens the TTRTP.

Study design: Cohort study.

Methods: all patients with ultrasonography and

MRI evidence of severe acute hamstring injury be-

tween January 2012 and March 2014 were offered

PRP treatment. Those who accepted received a

single intramuscular PRP injection within 8 days

post-injury; the other patients served as controls.

The same standardized rehabilitation program

was used in both groups. A physical examination

and ultrasonography were performed 10 and 30

days post-injury, then a phone interview 120 days

post-injury, to determine the TTRTP at the pre-in-

jury level.

Results: of 34 patients, 15 received PRP and 19

did not. Mean TTRTP at the pre-injury level was

50.9±10.7 days in the PRP group and 52.8±15.7

days in the control group. The difference was not

statistically significant.

Conclusion: a single intramuscular PRP injection

did not shorten the TTRTP in sports people with

severe acute hamstring injuries.

KEY WORDS: platelet-rich plasma (PRP), hamstring injury,

return to play, muscle injury, management.

What is known about the subject

Local platelet-rich plasma (PRP) injection was intro-

duced recently to expedite recovery from sports-related

injuries. However, little evidence exists to support the

effectiveness of PRP in shortening the time to return to

play at the previous level after a hamstring injury.

What this study adds to existing knowledge

Our cohort study of athletes with grade III acute ham-

string injuries who accepted or refused PRP therapy

(n=15 and n=19, respectively) found no evidence that a

single local PRP injection (3 mL) shortened the TTRTP.

Introduction

Muscle injuries occur chiefly in athletes1,2. Among

them, hamstring injury is the most common muscu-

loskeletal disorder and is prevalent in many sports,

most notably those requiring maximal sprint accelera-

tions3,4. An accurate diagnosis is essential to guide

treatment decisions. The current first-line treatment is

known as RICE (Rest, Ice, Compression, and Eleva-

tion)2,5. If a bruise develops, its site should be noted.

Ultrasonography is often considered a method of

choice for confirming the diagnosis and guiding local

aspiration or injection if needed6. The last treatment

phase consists in a rehabilitation program with a

gradual return to the previous sporting activity2,5,7,8.

Platelet-rich plasma (PRP) was introduced recently to

expedite recovery from sports-related injuries9-13. In

rats, autologous PRP significantly decreased the time

to recovery of tibialis anterior muscle function, from

21 days to 14 days14. In a preliminary study of profes-

sional sportsmen reported in 2004, local injection of

autologous conditioned serum significantly shortened

the time to return to play (TTRTP) at the pre-injury

level13. These data have created a demand among

sports people for PRP therapy although a recent re-

view found no evidence15.



Muscle injuries are graded based on physical find-

ings and the results of ultrasonography and/or

magnetic resonance imaging (MRI)16,17. The stan-

dard grading system has three levels (grade I, II,

III)17. But, in athletes with hamstring injuries, the

baseline physical examination has been shown to

predict return-to-play at the pre-injury level within

40 days18. Most patients with minor injuries had

TTRTPs shorter than 25 days. Severe hamstring in-

juries, in contrast, may require up to 60 days to

heal fully. Thus, treatments designed to expedite

healing are most relevant among patients with se-

vere injuries (grade III).

Here, our objective was to determine whether a sin-

gle PRP injection at the site of severe acute ham-

string injury in sports people, used in addition to stan-

dard RICE and rehabilitation therapy, decreased the

TTRTP at the previous level.

Materials and method

The study was approved by the appropriate ethics

committee (Brest University, France) and by the

French data protection authority (Ref Pro RB 12.034,

ID RCB 2012-A00388-35).

Population

Consecutive patients who presented at the teaching

hospital in Brest, France with severe acute hamstring

injury between January 2012 and March 2014 were

considered for the study. The clinical inclusion crite-

ria were a baseline visual analog scale pain score

greater than 6, pain during everyday activities for

more than 3 days, a popping sound during the injury,

and greater than 15° motion-range limitation com-

pared to the uninjured side18. Patients were also re-

quired to have ultrasonographic evidence of an intra-

muscular or intermuscular hematoma and an MRI in-

jury grade of III17. We excluded patients with a histo-

ry of injury to the same muscle group within the last

12 months or a history of direct impact at the site of

injury.

Baseline data collection

Within 5 days after the injury, all patients were exam-

ined by the same sports medicine physician (more

than 20 years of experience), who performed a stan-

dardized physical examination and an ultrasound

scan (Sparq, Philips Electronics, Amsterdam, The

Netherlands) using a 5- to 12-MHz probe.

The following data were recorded: sports practiced,

level of practice (non-league, district, regional, na-

tional, or international), whether the injury occurred

during training or a competition, type of activity

during which the injury occurred (e.g., sprinting),

and whether the injury was preceded by warning

signs.
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Treatments

At the end of the visit, PRP treatment was offered to

all patients. Those who accepted received oral and

written information about the study and signed a writ-

ten consent form. As we had funding for 15 PRP in-

jections (300 €/injection), we stopped including pa-

tients when we had 15 patients in the PRP group.

All patients followed the same standardized rehabili-

tation program consisting of physiotherapy, stretch-

ing, and strengthening exercises with progression

from isometric to concentric to eccentric; followed by

sports training with progression from cycling to jog-

ging to sprinting18.

Platelet-rich plasma

A single intramuscular injection of autologous PRP

was performed in each patient in the invasive-proce-

dures room of the rheumatology department of the

teaching hospital in Brest, France. All injections were

administered by the same sports medicine physician.

Ultrasonography was used to identify the site of in-

jury, which was marked on the skin, and to measure

the depth of the lesion. A registered nurse drew an

18-mL venous blood sample. PRP was prepared in

the same room using an Ortho. Pras 20 kit (Proteal,

Barcelona, Spain).

Each patient received a single PRP injection within 8

days after the injury and 3 days after the baseline vis-

it. The volume injected was 3 mL. Ultrasonography

with sterile gel and a sterile sleeve around the probe

was used to guide the injection. The patient then rest-

ed for 1 hour before leaving the hospital.

Outcome assessment

Each patient underwent a physical examination and

ultrasonography by the same physician (YG) 10 and

30 days after the injury. We were looked for adverse

events, fibrous scarring especially.

The patient was then contacted by telephone to de-

termine the TTRTP at the pre-injury level, defined as

the time in days from the injury to full resumption of

previous sporting activities.

Statistics

Statistical analyses were done using SPSS v. 17.0

software (IBM, Armonk, NY). The data were de-

scribed as mean±SD. We compared the TTRTP, de-

fined as the resumption of previous sporting activi-

ties at the same level, between the PRP-treated pa-

tients and the controls. To look for factors potentially

associated with TTRTP, we compared the two

groups using the chi-square or Fisher’s exact test for

discrete variables and the Mann-Whitney test for

continuous variables. P values <0.05 were consid-

ered significant.



Results

Population

We included 34 patients, of whom 15 agreed to PRP

therapy and 19 did not. All 34 patients were males.

Mean age was 26.3±3.7 years in the PRP group and

28.8±7.4 years in the control group (NS).

Of the 34 patients, 9 (26%) competed at the national or

international level and only 1 was not a league member

(Tab. 1). The PRP-treated patients practiced at a signif-

icantly higher level than did the controls (P=0.01). We

found no significant differences between the two

groups for sports practiced (Tab. 2), time from injury to

the baseline visit (5.7±1.2 days in the PRP group and

6.1±2.4 days in the control group), proportion of injuries

located in the muscle body (73.3% in the PRP group

and 63.2% in the control group), or sites of injury (e.g.,

biceps femoris, 66.7% in the PRP group and 57.9% in

the control group) (Tab. 3). The groups were also com-

parable for the features listed in Table 4.

Time to return to play

TTRTP was not significantly different between the

two groups: 50.9±10.7 days in the PRP-treated pa-

tients and 52.8±15.7 days in the controls.

Adverse events

No adverse events were recorded.

Discussion

In our study, a single ultrasound-guided PRP injection

at the site of severe acute hamstring muscle injury

failed to shorten the TTRTP at the pre-injury level.

We studied only patients with severe hamstring in-

juries as determined using clinical and ultrasound cri-

teria6, 18 together with grade III injury by MRI17. In clin-

ical practice, MRI is not always necessary but is wide-
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Table 1. Level of sports practice before muscle injury in patients treated with platelet-rich plasma (PRP) and controls.

Level of practice Controls PRP Total

N=19 N=15

Non-league 1 (5.3%) 0 1

District 6 (31.6%) 0 6

Regional 11(58.0%) 7 (46.7%) 18

National 1 (5.3%) 4 (26.7%) 5

International 0 4 (26.7%) 4

Table 2. Sports practiced by the patients treated with platelet-rich plasma (PRP) and by the controls.

Sport Controls PRP Total

N=19 N=15

Running 2 (10.5%) 0 2

Basketball 1 (5.3%) 1 (7.7%) 2

Soccer 14 (73.7%) 13 (86.7%) 27

Handball 1 (5.3%) 0 1

Thai boxing 0 1 (7.7%) 1

Weight-lifting 1 (5.3%) 0 1

Table 3. Sites of muscle injury in patients treated with platelet-rich plasma (PRP) and controls.

Injury site Controls PRP Total

N=19 N=15

Biceps 11 (58.0%) 10 (66.7%) 21

Semimembranosus 5 (26.3%) 4 (26.7%) 9

Semitendinosus 3 (15.8%) 0 3

Proximal tendon 0 1 (7.7%) 1

Table 4. Characteristics of the hamstring injury in the patients treated with platelet-rich plasma (PRP) and the controls.

Controls PRP P value

N=19 N=15

Injury during a competition 13 (68.4%) 13 (86.7%) 0.20

Injury while running 9 (47.3%) 10 (66.7%) 0.22

Pain before the injury 8 (42.1%) 8 (53.3%) 0.38

Injury on the right side 8 (42.1%) 9 (60.0%) 0.24



ly performed in high-level athletes (9 patients in our

study)19. To obtain an uniform population, we exclud-

ed patients with minor hamstring injuries or injuries to

other sites, in contrast to another study, which sug-

gested efficacy of PRP therapy13. We believe that

PRP to expedite recovery is not warranted in patients

with minor hamstring injuries, as full recovery is usual-

ly achieved rapidly without PRP. Thus, in an earlier

study, we found that patients with minor hamstring in-

juries resumed jogging within 13.7±5.8 days and re-

turned to their pre-injury level of sporting activity (in-

cluding competitions) within 24.0±7.9 days18.

Limitations of our study include the small sample size

and absence of randomization20 to determine the

treatment received21. The higher level of sporting ac-

tivity among the patients who chose PRP therapy in-

dicates selection bias. Our population included both

professional and nonprofessional athletes, whereas

an earlier study of factors predicting TTRTP enrolled

only professionals22.

A single PRP injection was used in our study. Other

studies used two or three injections with saline injections

in the control group21,23. PRP preparation methods,

which affect PRP composition24, have varied across

studies. We chose the Ortho.Pras 20 kit Proteal system.

Our outcome criterion was TTRTP at the pre-injury

level. Shortening the TTRTP decreases the number

of missed games, which has major financial benefits

in elite athletes. Skeletal muscle regeneration after

injury is extremely complex25. Despite experimental

data indicating that PRP might enhance the regener-

ation process, we found no therapeutic benefits of a

single PRP injection added to standard RICE and re-

habilitation therapy.

We are aware of a single randomized controlled trial sup-

porting the efficacy of a single PRP injection in decreas-

ing the TTRTP in patients with acute hamstring injuries26.

Compared to rehabilitation alone, rehabilitation plus PRP

therapy decreased the TTRTP from 42.5±20.6 days to

26.7±7.0 days (P=0.02). All patients had grade II injuries,

versus grade III injuries in our study. In a rat model of

muscle contusion due to a direct impact, PRP therapy

failed to improve functional or histological outcomes27. A

randomized double-blind placebo-controlled trial in 80

athletes with acute hamstring injuries showed that two

PRP injections 5 to 7 days apart failed to shorten the

TTRTP21. Finally, a 2014 Cochrane systematic review

found no evidence that PRP therapy was beneficial in

patients with musculoskeletal soft tissue injuries28.

In conclusion, in our study, a single local PRP injec-

tion failed to decrease the TTRTP at the pre-injury

level in athletes with grade III acute hamstring in-

juries. This result indicates that the current popularity

of PRP injections to treat muscle injuries, particularly

among elite athletes, deserves to be challenged.
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