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Proximal hamstring injuries can be disabling, and several traditional conservative 
treatments, including physiotherapy and nonsteroidal anti-inflammatory drugs, have 
been inconsistent. Corticosteroid injections have demonstrated success but can ad-
versely affect local tissues. Platelet-rich plasma (PRP) has emerged as a safe, effective 
treatment for several orthopedic pathologies. The authors propose a PRP injection at 
the muscle origin as a novel treatment for proximal hamstring injuries.

A retrospective review yielded 15 patients with 17 proximal hamstring injuries. Twelve 
injuries failed traditional conservative treatment and were ultimately treated with a 
PRP injection at the hamstrings muscle origin. Five patients were treated with tradi-
tional conservative treatment alone. Analysis included pre- and posttreatment visual 
analog scale scores, Nirschl Phase Rating Scale scores, and return to sport. No signifi-
cant difference existed between the groups’ pretreatment visual analog scale scores 
(P5.28) and Nirschl Phase Rating Scale scores (P5.15) and their posttreatment visual 
analog scale scores (P5.38) and Nirschl Phase Rating Scale scores (P5.22). The PRP 
group demonstrated a reduction in visual analog scale scores (P,.01) and Nirschl 
Phase Rating Scale scores (P,.01), but the traditional conservative treatment group 
did not demonstrate the same reduction (P5.06 and .06, respectively). All athletes 
returned to their desired activity level with no major complications.
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Figure: Anatomic illustration of the location of the 
injection into the hamstrings muscle origin at the 
ischial tuberosity.
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Proximal hamstring injuries can be 
disabling and persistent.1 They are 
common in many sports and have 

been described as prevalent in most endur-
ance sports (eg, marathons, triathlons, and 
long-distance running), soccer, Australian 
rules football, rugby, sprinting, track and 
field, water skiing, and hockey.2-4 These in-
juries often occur acutely due to a forcibly 
flexed hip with an extended knee. Chronic 
injuries are more common in runners, par-
ticularly sprinters, and patients with repeat-
ed injuries.3 A broad spectrum of treatment 
modalities, including rest, activity modi-
fication, specific exercises, medications, 
injections, and surgery, have had a varying 
range of efficacy.5,6 

Traditional conservative treatment meth-
ods include physiotherapy, activity modifi-
cation, home exercise programs, rest, com-
pression wraps, and ice massage.3 Medical 
interventions, such as nonsteroidal anti-
inflammatory drugs (NSAIDs), have been 
reported to acutely limit, but not eradicate, 
tissue inflammation; NSAIDs have also 
been reported to inhibit tissue healing when 
used long term and are only recommended 
for a duration of 3 to 7 days.7 Procedural 
treatments, such as corticosteroid injections, 
have been reported to speed return to play 
in professional football players but have also 
shown major side effects, such as slowed 
long-term tissue healing due to inhibition 
of collagen linkage, incomplete healing, 
and repeat injuries.7-9 Minor side effects of 
corticosteroid injections are atrophy of sub-
cutaneous fat and skin hypopigmentation. 
Open surgical repair using periosteal suture 
and anchors in chronic injuries has shown 
good to excellent results, even in refractory 
cases that have failed conservative mea-
sures.4,10 However, surgical intervention for 
proximal hamstring injuries carries the risk 
of complications, including infection, nerve 
damage (posterior femoral cutaneous nerve 
and sciatic), deep vein thrombosis, and other 
wound-related complications.4,6 In addition, 
open surgical repair would likely necessitate 
a prolonged rehabilitation program and in-
creased absence from sport.

Thus, optimizing nonoperative therapy 
has remained the mainstay of proximal 
hamstring tendinopathies. Efforts to avoid 
surgery and enhance nonoperative man-
agement have led to new and innovative 
treatment modalities. A recent randomized, 
controlled trial showed superior results 
with shockwave therapy compared with 
traditional conservative treatment in chron-
ic proximal hamstring tendinopathies in 
professional athletes.3 Platelet-rich plasma 
(PRP) injections are another treatment op-
tion in sports medicine. Platelet-rich plasma 
has been reported to be an effective treat-
ment for muscle and tendon injury in gen-
eral and hamstring injuries specifically.11 
Platelet-rich plasma is a concentrated sam-
ple of autologous blood, which contains a 
higher-than-serum concentration of plate-
lets and a variety of growth factors, such 
as platelet-derived growth factor, vascular 
endothelial growth factor, transforming-
growth factor-b1, fibroblast growth factor, 
epidermal growth factor, hepatocyte growth 
factor, and insulin-like growth factor-1. 
These cytokines have been demonstrated 
to have regenerative properties at various 
stages of the inflammatory cascade.12

Because it is an autologous substance, 
side effects are minimal and limited to 
complications with the initial blood draw, 
including hematoma, venous thrombo-
sis at the phlebotomy site, and infection. 
Similarly, mild complications of the same 
nature, such as infection, minor bleeding, 
and injury to structures with the injection 
needle, are a possibility during injection of 
PRP into the affected body site. Although 
large-scale Level I randomized, controlled 
trials on the use of PRP are lacking, several 
smaller case series and retrospective re-
views have been guiding the broad applica-
tion of PRP.12 Nonoperative and operative 
applications have been described, includ-
ing Achilles tendon repair, anterior cruci-
ate ligament reconstruction, subacromial 
decompression, muscle injury, rotator cuff 
repair, and elbow epicondylitis.10-15

The current authors injected PRP into 
the hamstring origin at the ischial tuber-

osity in a small series of patients who 
remained symptomatic after completing 
traditional nonoperative treatments. To the 
authors’ knowledge, the results of PRP ap-
plication in proximal hamstring tendinopa-
thies have not been reported outside of 1 
international case report from Qatar.11 The 
current authors’ initial traditional conser-
vative treatment management strategy con-
sisted of 6 to 12 weeks of physical therapy 
and 1 week of NSAIDs followed by as-
needed use. Patients who failed to respond 
to these measures were candidates for PRP 
injections. This article presents the clini-
cal results of 15 patients with 17 proximal 
hamstring tendinopathies who were man-
aged under the authors’ treatment algo-
rithm by 3 surgeons (M.A.T.) at 1 institu-
tion. The hypothesis was that PRP would 
provide adequate pain relief, reliable return 
to sport, and increased functional outcomes 
for proximal hamstring injuries that did not 
improve despite traditional conservative 
treatment. 

Materials and Methods
After institutional review board ap-

proval, the records of patients diagnosed 
and treated for proximal hamstring injuries 
at the authors’ institution between 2008 
and 2011 were identified using ICD-9 and 
Current Procedural Terminology codes 
as filters. Inclusion criteria were a clini-
cal diagnosis of tendinopathy, strain, or 
partial tears confirmed by a sports medi-
cine fellowship-trained orthopdic sur-
geon (M.A.T.) and a radiologic diagnosis 
with magnetic resonance imaging (MRI). 
Patients with complete proximal ham-
string tears or ischial tuberosity avulsion 
fractures were excluded. After a thorough 
review of all patient matches, it was de-
termined that 17 diagnoses in 15 patients 
fulfilled the inclusion criteria. The medi-
cal records and imaging studies of these 
patients were reviewed. 

Ten patients (12 hamstrings) had either 
a persistent, unacceptable pain level or in-
complete return to preinjury function after 
6 to 12 weeks of physical therapy and 1 
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week of scheduled NSAIDs use and were 
deemed to have failed traditional conserva-
tive treatment. They formed the cohort that 
received the PRP injection. The primary in-
dication for PRP injection was persistence 
of clinical symptoms, including pain, weak-
ness, and an inability to return to baseline 
activity after traditional conservative treat-
ment had been completed and failed. The 
5 remaining patients responded well to con-
servative measures and were able to return 
to preinjury activity with acceptable pain 
levels. The medical records were reviewed 
pre- and posttreatment for physical exami-
nation, pain, and functional assessments. 
Pre- and posttreatment visual analog scale 
(VAS) scores, return to work status, return 
to preinjury sport status, and overall satis-
faction with the procedure were recorded. 
Nirschl Phase Rating Scale (NPRS) scores 
were also collected, which, to the authors’ 
knowledge, is the only hamstring-specific 
scoring system reported in the literature.3,13 
The foundation of this rating scale was 
originally described by Blazina et al14 in 
1973 and was then modified and applied 
by Nirschl and Ashman13 in 2003 to rate 
patients’ pain with elbow tendinopathies. 
Cacchio et al3 used this scale to describe 
results of patients after shockwave therapy 
to chronic proximal hamstring tendinopa-
thies. The NPRS has 7 phases of disability 
based on injury severity (Table 1).3,13 

Follow-up data and demograph-
ics were collected using a retrospective 
chart review and by telephone interview 
conducted by one of the authors (R.J.W., 
R.M.P.). All patients were instructed to re-
turn for a follow-up visit if questions or 
concerns were discovered during the tele-
phone interview. These outcome measures 
were gathered in the summer of 2011 and 
did not specifically correlate with particu-
lar follow-up dates for outpatients.

The PRP group comprised 8 women 
and 2 men, and the traditional conservative 
treatment (TCT) group comprised 4 wom-
en and 1 man. In the PRP group, 9 of the 10 
patients were collegiate or high-level (eg, 
marathon runner or triathlete) athletes. In 

the TCT group, no patients were collegiate 
athletes, and 2 patients were high-level ath-
letes. Neither group contained professional 
athletes. The patients in the PRP group 
presented an average of 9.6 months after 
injury and received 6 to 12 weeks of physi-
cal therapy prior to PRP treatment. Nine 
patients in this group also used scheduled 
NSAIDs during the first week of physi-
cal therapy, followed by as-needed use; 
NSAIDs were medically contraindicated in 
1 patient. All patients in this group had un-
acceptable relief of symptoms on comple-
tion of traditional conservative treatment.

Patients in the TCT group presented 
an average of 7.8 months after injury and 
received 6 to 12 weeks of physical thera-
py. Four of the 5 patients used scheduled 
NSAIDs during the first week of physical 
therapy, followed by as-needed use. No pa-
tient in either group received a corticoste-
roid injection in the proximal hamstring area 
or had been given oral systemic steroids for 
treatment of their tendinopathy, although 
1 patient in the PRP group was taking 
chronic steroids for adrenal insufficiency.

Injection Technique and Postinjection 
Protocols

All patients in the PRP group received 
a single-volume, 6-cc PRP injection from a 
55-cc blood draw in the office or operating 
room by the senior author (M.A.T.). The 

injection was administered using the GPS-
III system (Biomet, Warsaw, Indiana). The 
patient was positioned in a lateral decubi-
tus or prone position. The planned injection 
site was sterilized with a 2% chlorhexidine 
gluconate solution, and a spinal needle was 
inserted through the skin. The needle was 
directed toward the ischial tuberosity using 
direct palpation (Figure). The needle was 
then withdrawn a few millimeters, and the 
PRP was administered into the muscle ori-
gin. One patient receiveed a second injec-
tion into the same site 6.5 months after the 
initial injection due to only partial resolu-
tion of her symptoms.

Table 1

Nirschl Phase Rating Scale

Phase Level of Disability

1 Mild stiffness or soreness after activity with resolution of symptoms within 24 hours.

2 Mild stiffness or soreness prior to activity that is relieved by warm-up; symptoms are 
not present during activity but return afterward and resolve within 48 hours.

3 Pain that is present during activity without causing activity modification.

4 Pain with activity that causes modification.

5 Pain that is present during all activities and occurs with activities of daily living.

6 Intermittent rest pain that does not disturb sleep.

7 Constant rest pain that disturbs sleep.

Adapted from Cacchio et al3 and Nirschl and Ashman.13

Figure: Anatomic illustration of the location of the 
injection into the hamstrings muscle origin at the 
ischial tuberosity.
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All patients were protected from exces-
sive activity of the injured limb, especially 
hip flexion beyond 30°, by using crutches 
or a rolling crutch device for a minimum 
of 3 weeks posttreatment. After 3 weeks, 
patients returned for follow-up and safely 
transitioned off of their precautions. Either 
formal physical therapy or a home exercise 
regimen taught by a physical therapist was 
initiated for the next 6 weeks. Return to 
formal physical therapy was largely a fac-
tor of the patients’ insurance and not based 
on the authors’ recommendations. Five of 
the 10 patients were placed in a hip abduc-
tion brace during the initial 3 weeks as an 
additional protective measure when com-
pliance with hip flexion precautions was a 
concern. Brace use was largely driven by 
patients’ personal concerns and was not a 
strict requirement instituted by the attend-
ing surgeon. If symptoms resolved after 
6 weeks of home therapy following re-

moval of precautions, formal office follow-
up was encouraged but not mandatory. 
The sequence of events for a patient in the 
PRP group was (1) presentation with a 
hamstrings injury, (2) completion of 6 to 
12 weeks of formal physical therapy with 
1 week of NSAIDs use, (3) persistence 
of symptoms, (4) traditional conservative 
treatment deemed to have failed, (5) PRP 
injection administered, (6) patient protected 
for 3 weeks with hip precautions, (7) addi-
tional physical therapy or home regimen for 
6 weeks after removal of precautions, and 
(8) follow-up based on symptom resolution.

Follow-up
Patients in the PRP group followed up 

an average of 4.5 months after treatment. 
The TCT group followed up an average 
of 2 months after initiation of their treat-
ment plan.

Statistical Analysis
Results were analyzed by a professional 

statistician using various nonparametric 
versions of the t test to determine wheth-
er the pre- and posttreatment scores had 
achieved a statistically significant differ-
ence. As in a Student’s t test, a P value less 

than .05 indicated statistical significance 
in the nonparametric versions. Data analy-
sis was conducted by the Northwestern 
University Feinberg School of Medicine 
Biostatistics Collaboration Center.

results
Average patient age of the entire study 

cohort was 38 years (range, 17-64 years). 
Average age was 37.1 years in the PRP group 
and 42.8 years in the TCT group (P5.64). 
Average time from symptom onset to clini-
cal presentation was 289 days (9.6 months; 
range, 74-1146 days) in the PRP group and 
234 days (7.8 months, range, 47-577 days) 
in the TCT group (P5.64). Average follow-
up was 4.5 months (range, 1-24 months) 
in the PRP group and 2 months (range, 
1-6 months) in the TCT group (P5.91). 
Age, presentation, and follow-up data were 
analyzed using the Mann-Whitney U test 
(nonparametric analog to independent-
samples t test). All other data were ana-
lyzed using a Wilcoxon signed rank sum 
test (nonparametric version of the paired-
samples t test). 

Visual Analog Scale Scores
Average pre- and posttreatment VAS 

scores were 8.2 and 0.7 (P,.01), respec-
tively (Table 2). In the TCT group, initial 
average VAS was 7.4, and reduced to 1.2 
after treatment (P5.06) (Table 3), demon-
strating no statistically significant reduc-
tion in VAS in this group. No significant 
differences existed between initial (P5.28) 
and posttreatment (P5.38) VAS scores be-
tween the groups.

Nirschl Phase Rating Scale Scores
The PRP group had an initial mean 

NPRS score of 5.5, which was reduced 
to 1.5 after treatment (P,.01). Similarly, 
mean pre- and posttreatment NPRS scores 
in the TCT group were 4.4 and 2 (P5.06), 
respectively. Comparative analysis of 
NPRS scores between the groups at presen-
tation demonstrated no difference (P5.15), 
nor did analysis of NPRS scores after treat-
ment (P5.22) (Table 4).

Table 3

TCT Group Pre-
and Posttreatment VAS

and NPRS Scores

Patient 
Age, y

VAS NPRS

Pre Post Pre Post

31 7 1 5 2

32 5 2 4 3

40 7 1 5 2

47 8 0 4 1

64 10 2 4 2

Mean 7.4 1.2 4.4 2

Abbreviations: NPRS, Nirschl Phase 
Rating Scale; Post, posttreatment; 
Pre, pretreatment; TCT, traditional 
conservative treatment; VAS, visual 
analog scale.

Table 2

PRP Group Pre-
and Posttreatment VAS

and NPRS Scores

Patient 
Age, y

VAS NPRS

Pre Post Pre Post

44 8 5 4 3

44 5 1 3 1

53 9 3 5 2

43 8 0 7 1

49 10 2 7 4

48 9 1 5 1

60 7 0 4 1

19 8 0 5 1

19 10 0 7 2

19 8 0 5 1

17 8 0 7 1

17 8 0 7 1

Mean 8.2 0.7 5.5 1.5

Abbreviations: NPRS, Nirschl Phase 
Rating Scale; Post, posttreatment; 
Pre, pretreatment; PRP, platelet-rich 
plasma; VAS, visual analog scale.
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Return to Sport
Two (40%) of the 5 patients in the TCT 

group were high-level but not professional 
or collegiate athletes, and they returned to 
their desired level of participation. In the 
PRP group, 8 of the 10 patients were com-
petitive or collegiate athletes and 1 patient 
was a high-level but not a professional or 
collegiate athlete. The 1 nonathletic pa-
tient in this group had a complicated medi-
cal history, including extensive posterior 
spinal fusion, adrenal insufficiency, and 
chronic oral steroid use. The 9 athletes all 
returned to their desired activity level or 
previously competitive level of sport.

No complications occurred from the 
PRP injections. One patient required a sec-
ond injection 6.5 months after the first due 
to only partial symptom improvement. This 
patient subsequently achieved baseline ac-
tivity and function level after the second 
injection. In addition, no patient failed to 
return to full work activities due to their 
injury or treatment. No specific complaints 
arose about the PRP injection itself other 
than the slight, brief pain from the injection 
and the blood draw, which was expected.

discussion
This study demonstrates that proximal 

hamstring injuries can be treated with a 
PRP injection into the muscle origin when 
traditional conservative treatment fails. 
Some cases can be treated conservatively 
and achieve successful results with physi-
cal therapy and NSAIDs alone. Other cases 
do not respond as well to traditional con-
servative treatment, and the literature sug-
gests either a corticosteroid injection or 
operative repair as the next possible step in 
management.4,8 The current results support 
that PRP would be a logical nonoperative 
addition to the armamentarium of treat-
ment modalities for proximal hamstrings 
tendinopathies, specifically those that have 
failed traditional conservative treatment. 
All patients in this study who received PRP 
experienced symptom resolution and re-
turned to sport an average of 4.5 months 
posttreatment. In addition, patients in the 

PRP group were the only patients to dem-
onstrate statistically significant reductions 
in VAS pain scores and NPRS functional 
outcomes measurements.

Historical Treatments
Corticosteroid injection use has been 

historically controversial. Despite this, 
corticosteroid injection use has been re-
ported in the literature to treat the pain and 
inflammation associated with proximal 
hamstring injuries, but results have been 
variable.7 Concern for further tendon de-
generation and rupture with steroid injec-
tions has prompted some practitioners to 
abandon corticosteroid injection and seek 
other treatment methods.4,15 Operative 
interventions, including debridement, te-
notomy of the semimembranosus tendon 
distal to the origin, and reapproximation 
of the proximal aspect of the biceps femo-
ris, were described by Lempainen et al.4 In 
their cohort of 47 patients (48 cases; 1 bi-
lateral), 42 (88%) cases had an excellent or 
good result and 6 (13%) had a fair or poor 
outcome. Forty-two (88%) cases returned 
to preinjury level of sport at an average of 
5 months (range, 1-12 months). Two pa-
tients required additional surgery, 1 report-
ed a superficial wound infection, 1 experi-
enced hyprtrophic scarring, and 1 experi-
enced hyperaesthsia due to a likely injury 
to the posterior femoral cutaneous nerve.

Platelet-rich Plasma Applications in the 
Literature

Platelet-rich plasma has been an area of 
increased research in orthopedics and many 
other surgical subspecialties.16,17 Although 
the safety of PRP is well established, its 
efficacy has not yet been confirmed.18 
Nevertheless, its use in promoting tissue 
healing has increased, especially given the 
lack of reported complications or harm-
ful effects.19 In 2012, several continued 
applications of PRP have been described. 
Plastic reconstructive surgeons have de-
scribed its angiogenic potential and ability 
to increase survivorship in cutaneous flaps 
in animal models.20 Dermatologists have 

advocated its use due to its ability to pro-
mote hair growth.21 In orthopedic surgery, 
PRP has been widely described for adjunc-
tive tendon or ligament healing in rotator 
cuff repair or anterior cruciate ligament 
reconstruction, as well as numerous other 
applications, such as elbow epicondylitis, 
patellar tendonitis, Achilles tendon rup-
tures, subacromial decompressions, plantar 
fasciitis, and knee osteoarthritis.12,16,22-25 
Although PRP has been extensively stud-
ied in rotator cuff tendinopathy and tendon 
tears, no conclusive evidence in its favor 
has been accepted. However, it is accepted 
that PRP may stimulate a healing response 
and could be useful in accelerating an 
athlete’s recovery from injury. This study 
demonstrates another specific use of PRP, 
but further research must be conducted for 
generalized applicability.

Study Limitations
The inherent biases and limitations of a 

retrospective case series, such as selection 
bias, limited this study. In addition, the 

Table 4

Comparative Student’s t
Test Analysis

TCT Group PRP Group Pa

Pre-VAS Pre-VAS .28

Post-VAS Post-VAS .38

Pre-
VAS

Post-
VAS

.06

Pre-
VAS

Post-
VAS

,.01

Pre-NPRS Pre-NPRS .15

Post-NPRS Post-NPRS .22

Pre-
NPRS

Post-
NPRS

,.01

Pre-
NPRS

Post-
NPRS

.06

Abbreviations: NPRS, Nirschl Phase 
Rating Scale; PRP, platelet-rich 
plasma; TCT, traditional conservative 
treatment; VAS, visual analog scale. 
aLess than .05 was considered a 
statistically significant difference.
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follow-up examination and VAS scores 
were recorded during last clinical follow-
up. The NPRS scores were collected from 
chart review and retrospectively complet-
ed as needed during follow-up telephone 
interviews, which subjects the data to 
recall bias. Moreover, the study lacked a 
true control group of patients who contin-
ued nonoperative treatment or underwent 
another procedure, such as corticosteroid 
injection, for a more direct comparison. 
Finally, the number of patients was lim-
ited, decreasing the power of the study. 
However, the size of the cohort is under-
standable given the incidence of the dis-
ease. In hindsight, more thorough data 
collection could have been conducted, and 
VAS and NPRS data from the PRP group 
could have been compared before and 
after traditional conservative treatment 
and then again before and after injection. 
This may have resulted in a more specific 
analysis of the direct effects of PRP on the 
patients’ symptoms.

The authors do not feel that the study 
was biased based on time to presentation or 
posttreatment follow-up because these time 
points were not statistically significant. If a 
study of this nature were to be organized 
in the future, it would have a prospective 
design, a dedicated control group, and a 
standardized physical therapy regimen in 
every patient. Also, if a large enough pa-
tient population could be evaluated, a sub-
group analysis based on age, specific sport, 
and collegiate or professional athlete status 
vs noncompetitive athlete status would be 
imperative to generalize the results to dif-
ferent populations.

conclusion
This study shows that all patients who 

received PRP had a significant reduction in 
pain and disability when comparing VAS 
and NPRS scores, even after failing tradi-
tional conservative treatment. All patients 
were able to return to preinjury baseline 
level of activity and sport, including 9 
(100%) of 9 athletes. Results in the TCT 
group demonstrated no significant reduc-

tion in VAS and NPRS scores. No differ-
ence existed between pre- and posttreat-
ment scores between the groups. This sug-
gests that PRP may be a superior treatment 
for proximal hamstring injuries.

Traditional conservative treatment 
demonstrated no significant decrease 
in pain and functional scores; however, 
based on the small series, this is only ap-
plicable in approximately 29% (5 of 17 
hamstrings) of cases. It is important to 
note that 12 (71%) of 17 hamstrings failed 
traditional conservative treatment and 
were deemed refractory cases. After re-
ceiving PRP as the next treatment option, 
these patients were able to produce post-
treatment VAS and NPRS scores superior 
to those in the TCT group. The results in 
the PRP group and the small percentage 
(29%) of patients who responded well to 
traditional conservative treatment suggest 
that it may be beneficial to use PRP as a 
primary agent in conjunction with tradi-
tional conservative treatment for the initial 
treatment of proximal hamstring injuries. 
This may be especially true in high-level 
athletes and those looking to avoid corti-
costeroid injection or surgery.

Based on the data, the authors cannot 
conclusively determine that PRP is a supe-
rior treatment; however, the data suggest 
that PRP is superior, and this hypothesis 
could be the basis for future research into 
the new field of orthobiologics. The au-
thors acknowledge the need for a larger-
scale, randomized, prospective comparison 
study to more accurately demonstrate the 
true effects of PRP. This study adds to the 
growing number of favorable reports sug-
gesting the efficacy of PRP as a successful 
treatment for tendinopathies. 
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