
ABSTRACT
Background and Purpose: Proximal hamstring tendinopathy is a chronic, overuse condition that commonly develops 
in athletes. Eccentric exercise has been widely accepted in the clinic as the treatment of choice for the management 
of tendinopathies. However, this form of treatment has seldom been compared to other forms of load-based manage-
ment for hamstring tendinopathies. Heavy slow resistance training, which consists of both concentric and eccentric 
phases, increases the loading time experienced by the tendon compared to eccentric only exercises. Heavy slow 
resistance training has achieved positive clinical results in the management of Achilles and patellar tendinopathy. 

Purpose: The purpose of this case report is to describe the outcomes of a powerlifter with proximal hamstring tendi-
nopathy who responded favorably to a heavy slow resistance biased rehabilitation program after traditional, conserva-
tive management failed to alleviate symptoms. 

Case Description: A 31-year-old male competitive powerlifter was seen in physical therapy for the management of proximal 
hamstring tendinopathy. The subject had experienced long duration pain localized at the ischial tuberosity combined with 
hip weakness that limited his ability to lift weigtht and sit for longer than 30 minutes.  Treatment included a 12-week heavy 
slow resistance program with the focus of increasing load intensity. 

Outcomes: Numeric pain-rating scale was assessed at baseline, after a 12-week heavy slow resistance protocol, and 12 
months post protocol. Within four weeks of starting the heavy slow resistance program, the subject noted a meaningful 
decrease in pain. The subject experienced clinically important improvements in numeric pain-rating scale immediately 
after the protocol and these improvements remained 12 months after completing the protocol. The subject was able to 
return to competitive powerlifting after the 12-week program.

Discussion: A meaningful change in pain occurred within four weeks of starting the program and continued improve-
ment throughout the remainder of the 12 weeks with outcomes maintained 12 months after completing the program 
suggests that increasing the loading strategy with a heavy slow resistance program was helpful for this subject. 

Level of Evidence: 4
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BACKGROUND AND PURPOSE
Proximal hamstring tendinopathy (PHT) is a chronic, 
overuse condition that develops as a result of repeti-
tive mechanical loading at the proximal hamstring 
tendon.1 Tendinopathic changes are attributed to 
a combination of tensile loading and compressive 
forces applied to the common hamstring tendon 
near the attachment at the ischial tuberosity during 
movements that require the hamstrings to contract or 
lengthen while in hip flexion and adduction.2,3 PHT is 
most commonly diagnosed in sagittal plane dominant 
athletes such as middle and long-distance runners or 
in individuals who routinely perform exercises and 
activities that contribute to tensile and compressive 
loading of the proximal hamstring tendon.1 Exercises 
and activities thought to increase the tensile and 
compressive load at the proximal tendon insertion 
include those involving hip-flexion dominant move-
ments such as squatting, lunging, leaning forward, 
stairs, uphill running, and sitting for long periods.1

The primary subjective complaint of PHT is well-local-
ized pain of insidious onset at the ischial tuberosity 
that is exacerbated with sitting, driving, and activities 
requiring end-range hip flexion.2 PHT is often diag-
nosed clinically based on a detailed history and phys-
ical examination.1 Traditional treatment strategies 
of PHT are almost always conservative and focuses 
on the progressive loading of the tendon, within a 
pain-monitoring framework, in order to reduce pain, 
restore function, and prevent reinjury.1,2 Eccentric 
exercise, which involves isolated, slow-lengthening 
muscle contractions, has been widely accepted as the 
treatment of choice for the management of tendinop-
athies.4 However, recent evidence suggests that not 
all patients with tendinopathy respond to this inter-
vention.5 In one study, up to 45% of patients with 
Achilles tendinopathy did not improve with an eccen-
tric exercise regimen.6 Mechanisms underlying the 
effectiveness of eccentric training alone are poorly 
understood and the treatment has seldom been com-
pared to other forms of load-based management.7 A 
recent systematic review reported that when load is 
normalized in patients with patellar and Achilles ten-
dinopathy, eccentric loading does not lead to greater 
muscle-tendon recruitment than concentric and iso-
metric contractions when external load and speed 
are constant.5 This suggests that load intensity rather 

than contraction type may be the driving stimulus. 
Therefore, it is not entirely clear why avoiding the 
concentric component should produce more favor-
able outcomes.8

 Heavy slow resistance (HSR) training, which con-
tains both concentric and eccentric phases, increases 
the loading time, or time under tension, experienced 
by the tendon compared to eccentric only training.8 
The focus, with HSR training, is to perform slow, 
fatiguing, progressive resistance exercise with both 
concentric and eccentric components.2 Increasing a 
tendons time under tension leads to greater tendon 
adaptation.5 A recent randomized clinical trial com-
pared HSR with traditional eccentric only exercise in 
the management of Achilles and patellar tendinopa-
thy.8 Both the HSR and eccentric only groups yielded 
positive clinical results at 12- and 52-weeks post-treat-
ment, however, the HSR group reported greater treat-
ment satisfaction after 12-weeks due to the decreased 
time required to complete the HSR training regimen.8 
Research has yet to examine the effectiveness of HSR 
training on the PHT or on upper extremity tendinop-
athies such as rotator cuff tendinopathies, common 
flexor tendinopathy (i.e. golfer’s elbow), and common 
extensor tendinopathy (i.e. tennis elbow).

The purpose of this case report is to describe the 
outcomes of a powerlifter with PHT who responded 
favorably to a HSR biased rehabilitation program 
after traditional, conservative management failed to 
alleviate symptoms. 

CASE DESCRIPTION 
The patient was seen in physical therapy for the man-
agement of left proximal hamstring tendinopathy. 
The subject provided clinical information for this case 
presentation and signed a written form of consent. 

SUBJECT HISTORY AND SYSTEMS REVIEW
The subject was a 31-year-old male competitive pow-
erlifter that was referred to physical therapy with a 
differential medical diagnosis of left PHT. The sub-
ject had a history of symptomatic bilateral femoro-
acetabular impingement (FAI), with the presence 
of a cam deformity that was confirmed with imag-
ing. The subject had undergone a bilateral hip fem-
oroplasty and labral repair five years prior, which 
resolved his anterior groin pain associated with this 
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condition. The subject was otherwise healthy and 
did not report any other outstanding past medi-
cal history. The subject stated that prior to seeking 
recent treatment for his current condition, his sports 
medicine physician referred him to physical therapy 
at a different facility with a prescription labeling his 
health condition as PHT. This treatment included 
static and dynamic hamstring stretching, hamstring 
soft tissue mobilization (STM), dry-needling, gen-
eral hamstring strengthening exercises, and exer-
cises that eccentrically loaded his hamstrings using 
body weight or manual resistance applied by the 
treating therapist. The subject self-discharged from 
physical therapy after nine visits due to lack of prog-
ress. Approximately 60 days after discharging from 
physical therapy, the subject discussed additional 
treatment options with his referring physician. The 
subject opted to receive a left proximal hamstring 
tendon tenotomy and platelet-rich plasma (PRP) 
injection. After the PRP procedure was performed 
without complication, the subject was referred to a 
different physical therapy clinic for treatment of his 
left PHT. Treatment at this facility included left hip 
joint self-mobilizations, active release techniques at 
the ischial tuberosity, proximal hamstring cupping, 
and free weight exercises that included kettlebell 
Romanian deadlifts and modified trap bar deadlifts. 
After four visits, the subject did not see any improve-
ment of symptoms and self-discharged from physical 
therapy again due to a continued lack of progress. 

When asked about his current condition, the sub-
ject stated that symptoms consistent with his left 
PHT were still present. The subject stated that he 
experienced an insidious onset of pain localized at 
the ischial tuberosity approximately two years prior 
but was able to continue powerlifting submaximally 
with intermittent symptoms. His one repetition 
maximum (1RM) lifts for the back squat and deadlift 
were 400 pounds and 475 pounds, respectively. The 
subject’s primary complaint was pain that worsened 
with activities that required hip flexion while main-
taining a neutral spine such as deadlifting, squat-
ting, and lifting objects off of the floor. His previous 
physical therapists advised him to keep loaded hip 
extension movements during weight lifting pain 
free by limiting load and reducing range of motion, 
which resolved some of his symptoms; however, 
the subject continued to have pain with prolonged 

sitting and driving (>30 minutes). The subject rated 
his pain as 8/10 with prolonged sitting and driving. 
This affected the subject’s ability to meet the expec-
tations of his job. The subject’s primary goal was to 
decrease pain with functional activities such as sit-
ting and return to competitive powerlifting. 

CLINICAL IMPRESSION #1
This subject appeared to be a good candidate for an 
alternative form of load-based management due to 
his history of unsuccessful physical therapy utilizing 
traditional, conservative treatment and ongoing sub-
jective complaints consistent with PHT. Specifically, 
HSR training was considered due to its increased 
intensity and tendon time under tension, as com-
pared to his previous rehabilitation loading strategy. 
Greater tendon time under tension has been shown 
to cause changes in fibril morphology and creation 
of new fibrils, altering the pathological tendon 
towards normal morphology.9 A physical examina-
tion to include standing posture, palpation, strength, 
ROM, special testing, functional testing consisting 
of visual appraisal of weight lifting movements, and 
self-report outcome measures was warranted. Stand-
ing posture was performed to determine if there were 
any flagrant bony malalignments or soft tissue asym-
metries which may have developed over his two-
year history of this condition. Palpation, strength, 
and ROM were performed to confirm PHT as the 
primary diagnosis. Special tests were performed to 
rule out other possible diagnoses. Functional testing 
was performed to determine if movement faults or 
asymmetries were present and to better understand 
his pain characteristics and determine prognostic 
factors that may suggest appropriateness for the 
intervention approach. 

EXAMINATION
A thorough regional and global physical examination 
was performed on the subject by a licensed physical 
therapist with notable findings presented in Table 1. 
A postural assessment, performed in a standing posi-
tion, revealed the iliac crest was elevated on the left 
side relative to the right side and the subject stood 
with a posterior pelvic tilt. While in a prone posi-
tion, the subject reported mild tenderness to palpa-
tion over the left proximal hamstring tendon and its 
attachment at the ischial tuberosity. There was no 
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apparent swelling, redness, or additional palpatory 
findings associated with this area.

Left hip joint active and passive ROM and strength 
measurements were collected in their respected 
standardized testing positions.10,11 Left hip extension 
and external rotation ROMs were limited.  Hip flex-
ion, extension, adduction, and abduction manual 
muscle tests were performed, with weakness noted 
in all planes of movement and pain upon resistance 
during testing of the extensors and adductors. Spe-
cial tests performed on the left hip included the 
flexion-abduction-external rotation (FABER), flex-
ion-adduction-internal rotation (FADIR), and hip 
scour tests, which were all negative.12 The left sacro-
iliac joint was assessed using Gaenslen’s provocation 
test, which was negative.12 

Muscle extensibility on the left extremity was 
assessed using the Thomas test, Ober’s test, and the 
90-90 hamstring length test, which were all nega-
tive.5 Although the 90-90 hamstring length test did 
show normal hamstring extensibility, it did repro-
duce the subject’s concordant sign.  The spine and 
possible sciatic nerve involvement was assessed 
using the quadrant test with overpressure at end-
ranges and straight leg raise (SLR) test, which were 
both negative.12 When considering reliability, sen-
sitivity, specificity, and likelihood ratios, evidence 
moderately supports the use of SLR and FABER tests; 
minimally supports or does not support the use of 
Gaenslen’s provocation, FADIR, and Thomas tests; 
and the quadrant and hip scour tests have not been 
researched sufficiently to determine their value.13 

Neurological testing was unremarkable for light 
touch sensation and deep tendon reflexes of the 
patellar and Achilles tendons.12 An observational 
gait-analysis was performed. No symptoms were 
reproduced with walking and no deviations were 
noted. The subject performed an unloaded single-
leg Romanian deadlift (RDL) on the left extremity, 
with concordant pain increasing from a 1/10 to 5/10. 

Self-report outcome measures included the Lower 
Extremity Functional Scale (LEFS), which is a valid 
and reliable measure for assessing functional impair-
ments resulting from lower extremity musculoskel-
etal conditions.14 The subject scored 65/80 points, 
indicating a mild degree of functional limitations. 

CLINICAL IMPRESSION #2 
A number of pathologies can refer pain to the pos-
terior thigh region, including piriformis syndrome, 
ischiogluteal bursitis, ischiofemoral impingement, 
lumbar disc or facet dysfunction, sacroiliac joint dys-
function, and spondylogenic lesions. These patholo-
gies were unlikely due to findings in the examination 
such as pain with resisted motion into hip extension 
and adduction, concordant sign when the PHT is 
subjected to tensile and compressive loading during 
the single-leg RDL, tenderness to palpation over the 
ischial tuberosity, and negative special tests. Slight hip 
weakness was documented in all cardinal planes, with 
pain noted with resisted hip extension and adduction. 
This slight weakness was unlikely to have been “true” 
muscular weaknesses, considering the subject’s expe-
rience with resistance training and 1RMs in the dead-
lift and back squat being 475 pounds and 400 pounds, 
respectively. Therefore, this slight weakness may 
have been a consequence of pain. His exam findings 
suggest that the dysfunction was contractile in nature 
and involved the proximal hamstring tendon. 

Thus, the working clinical diagnosis was PHT. Based 
on these findings, it was determined that the sub-
ject would be a good candidate for HSR training due 
to its tendon loading properties. It was determined 
that a functional outcome measure would include 
the NPRS, which would be assessed for prolonged 
sitting and during weight lifting at baseline, after 
a 12-week HSR protocol, and 12-month post HSR 
protocol. Prolonged sitting and weight lifting toler-
ance were monitor throughout the intervention as 

Table 1. Summary of Symptoms and Physical Exam 
Findings.
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these were his goals for physical therapy and these 
tasks easily reproduced his concordant sign. It was 
hypothesized that the subject would have clinically 
important improvements in sitting and weight lift-
ing if HSR training were to be successful. 

INTERVENTION
Due to the history of unsuccessful PT, the subject 
chose to perform this program independently as a 
home exercise program under the supervision of the 
overseeing therapist to avoid having to go into the 
clinic for scheduled treatment sessions. The subject 
performed three weekly sessions, each of which 
consisted of the choice of two bilateral exercises, 
which included: low bar back squats, sumo dead-
lifts, Romanian deadlifts, conventional deadlifts, 
trap bar deadlifts, good mornings, loaded barbell 
hip thrusts, and lying leg curl and the choice of one 
unilateral exercise, which included: single-leg Roma-
nian deadlifts with dumbbells, single-leg hamstring 
curls, and reverse dumbbell lunges. These exercises 
were selected, in collaboration with the subject, due 
to their reproducibility of the concordant sign and 
the subject was familiar with these movements. The 
subject was instructed to spend three seconds com-
pleting each of the concentric and eccentric phases, 
respectively (i.e. 6 s/repetition). 

The repetitions in reserve (RIR)-based rating of 
perceived exertion (RPE) scale for resistance train-
ing was used as a method to assign daily training 
load and intensity and aid in session-to-session and 
weekly load progression. The RIR-based RPE scale 
provides a valid measure of resistance training inten-
sity based on how many repetitions are remaining at 
the completion of a set.15 This approach accounts for 
individual differences and ensures that the appropri-
ate load is applied for each repetition, while reducing 
the risk for failure.16 Minimizing the risk for failure 
with this RIR scale increased the safety of the pro-
gram and helped ensure the subject would be able 
to complete the 12-week HSR program. Some of the 
exercises (eg. back squat) required a spotter if the 
RIR was less than one and may have led to injury if 
this program routinely had this subject lifting to fail-
ure. The RIR used also ensured the intensity could be 
maintained while load was increased throughout the 
12-week program. The subject initially performed all 

resistance exercises at a RPE of 7 (3 RIR) and pro-
gressed to a RPE of 9 (1 RIR) as the subject became 
more accustomed to the protocol in order to accom-
modate for muscular adaptation. The subject was told 
that moderate pain during exercises was acceptable 
and encouraged, but pain and discomfort was not to 
increase following cessation of training. A RPE of 7-9 
was used to ensure adequate load intensity during 
the progressive loading of the tendon during these 
resistance exercises. These recommendations on 
pain were based on prior research on HSR,8 Achilles 
tendinopathies,17,18 and patellar tendinopathies.19,20 
The subject’s HSR protocol is presented in Table 2. 
The subject’s detailed exercise program is presented 
in Appendix 1. Load intensities based on 1 RM are 
presented in Table 3. No other co-interventions were 
received or performed by the subject. 

The subject chose to perform this plan of care inde-
pendently at home.  The physical therapist followed 
up with the subject via email, phone, or text every 
two weeks during the 12-week HSR program.  These 
follow up conversations focused on monitoring pro-
gram compliance; collecting data related to pain, 
sitting tolerance, and weight lifting tolerance; and 
offering encouragement.  

OUTCOME 
Following a 12-week independent rehabilitation 
program utilizing HSR training, the subject showed 
functional improvement and was able to return to 
competitive powerlifting with minimal pain. Addi-
tionally, prolonged sitting and driving was no lon-
ger an aggravating activity for the subject. Numeric 

Table 2. Outline of the Heavy Slow Resistance (HSR) 
Training Protocol and Instructions.
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lifting) with previous interventions consisting of 
hamstring stretching, soft tissue and joint mobili-
zation, dry-needling, low load and intensity ham-
string strengthening, eccentric exercises using the 
subject’s body weight, cupping, and PRP injection. 
The subject reported minimal short-term effects 
and no long-lasting effects to the aforementioned 
interventions. The primary goal in tendinopathy 
rehabilitation is improving the capacity of the ten-
don to manage load. There is evidence that tendons 
are highly responsive to diverse active loading strat-
egies22,23,24 while there is minimal evidence to sup-
port the efficacy of the use of manual therapy for the 
management of tendinopathy.25

Because previous physical therapy and medical inter-
ventions were not effective for this subject, a HSR 
program was proposed in an attempt to increase the 
load intensity of the rehab program, as well as the 
PHT’s time under tension, in order to reduce pain 
and restore function. Within four weeks of starting 
this HSR program, the subject noted a meaningful 
decrease in pain, which help to provide motivation to 
remain compliant with the entire 12-week program. 
This short time to improvement is similar to the time 

pain-rating scale (NPRS) was verbally assessed at 
baseline, after a 12-week HSR protocol, and 12 months 
post HSR protocol. An 11-point NPRS (0, no pain; 10, 
worst imaginable pain) was used to assess the inten-
sity of pain during weight lifting and prolonged sit-
ting. The NPRS has been shown to possess strong 
reliability and validity.21 During the fourth week of 
this 12-week HSR protocol, the subject noted that 
his pain decreased a meaningful amount both while 
weight lifting and with prolonged sitting. The subject 
reported that this improvement provided encourage-
ment to remain compliant with the remainder of the 
protocol. The subject experienced clinically impor-
tant improvements in NPRS immediately after the 
HSR protocol and these improvements remained 
one year after completing the HSR protocol. NPRS 
decreased 6 points during lower body weight lifting 
exercises and 7 points during prolonged sitting.

A subject management timeline with numeric pain-
rating scale outcomes are depicted in Figure 1. The 
subject was instructed to continue this program 
without reservation and follow-up with the treating 
therapist if symptoms returned. Outcomes for the 
subject are summarized in Table 4.

DISCUSSION
This case report describes the clinical reasoning and 
the physical therapy management of a subject with 
chronic PHT who was not able to return to his prior 
level of functioning (prolonged sitting and weight 

Figure 1. Patient management timeline from February 2016 to June 2019 with related numeric 
pain-rating scale outcomes before, during, and after novel treatment. Abbreviations: proximal ham-
string tendinopathy (PHT), plasma-rich platelet (PRP), heavy-slow resistance (HSR)

Table 4. Visual Analogue Scale and Patient’s Functional 
Goals

Table 3. Load Intensities Based on 1RM
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demonstrate a favorable response to a HSR program 
in a subject with PHT. Relevant in this case is the 
unique anatomical features of the PHT that differ 
from the Achilles and patellar tendons. The PHT has 
thick soft tissue coverage as well a close location to 
the sciatic nerve. Anatomically, the semitendinosis, 
semimembranosis, and long head of biceps femoris 
tendons insert on the ischial tuberosity,28 with the 
inferior border of the gluteus maximus and the sciatic 
nerve having close proximity to the ischial tuberosity 
and proximal hamstring tendons. Due to these ana-
tomical features, the general recommendations for 
treatment of tendinopathies have been questioned in 
terms of effectiveness and safety for PHT. This case 
report supports the notion that load intensity rather 
than contraction type is the optimal stimulus for the 
management of tendinopathies, including PHT.

This case report has multiple limitations. First, the 
subject received many therapeutic exercise interven-
tions prior to initiating the HSR program and some 
of the HSR program movements were very similar 
to the previous exercises, which may have impacted 
his overall success. Nevertheless, as the exercise pro-
gram was unsuccessful as previously implemented, 
it seems that increasing the intensity of the load and 
PHT’s time under tension via a HSR program may 
have led to better outcomes. Second, the subject also 
received a PRP injection eight weeks prior to initiating 
the HSR program. While there is evidence suggesting 
that PRP for the treatment of PHT is ineffective, there 
is also evidence supporting the use of PRP injections 
to manage PHT especially after failed conservative 
care.29,30,31 It should also be acknowledged that some 
investigators claim that the best clinical benefit of 
PRP injections occurs in the long-term period (>12 
months) which was included in the time span of this 
case report.32 Third, the natural recovery of PHT may 
have impacted the results for this subject.33 Although 
the time to full recovery for PHT is normally one 
to three months, the time to full recovery from ten-
don injuries can take more than a year, especially in 
patients that fail conservative treatment.34 Finally, in 
this case report, the clinician and the subject were 
not able to be blinded to the treatment or outcomes, 
which could have biased the results.

As the results of a single case report cannot be gener-
alized to other patients, additional research is needed 

frame reported in previous research on tendinopa-
thies after initiating a load-based exercise strategy.26,27 
The ability to experience a meaningful decrease 
in pain within four weeks likely contributed to the 
subject’s compliance with the independent 12-week 
HSR protocol, due to the fact that the subject self-dis-
charged from physical therapy on two separate occa-
sions due to lack of progress. This early improvement 
indicated that the techniques and dosages used were 
probably appropriate. After completing a 12-week 
HSR program, this subject was able to sit and partici-
pate in his usual weight lifting regimen with minimal 
pain, after being restricted in these activities during 
the prior 18 months. The subject started the HSR 
protocol lifting 24% of his 1RM for back squat (95 
pounds) and deadlift (115 pounds), and progressed to 
using a load that corresponded to 91% of 1RM for back 
squat (365 pounds) and 85% of 1RM for deadlift (405 
pounds) during the HSR protocol.  This supports the 
goal of increasing his load intensity of his rehab pro-
gram. Although a case report of a single subject does 
not infer cause-and-effect relationship, a meaningful 
change within four weeks of starting the program and 
continued improvement throughout the remainder of 
the 12-week program, and the fact that the outcomes 
remained 12 months after completing the program, 
suggests that increasing the loading strategy with a 
HSR program was helpful.

As demonstrated in Appendix 1, the subject was not 
fully compliant with performing his HSR program 
three times each week or performing three exercises 
per training session. This suggests that there may 
have been benefit from the HSR protocol even with 
a lower training frequency than was intended. Pre-
vious research comparing HSR and eccentric only 
protocols noticed improved satisfaction with the HSR 
group due to the decreased time required to complete 
the HSR training program as compare to an eccen-
tric only protocol.8 The subject of this case report 
responded with a lower frequency than previously 
discussed. Due to previously reported benefits seen 
with the lower frequency HSR protocol, future stud-
ies designed to look at the effect of frequency on out-
comes are warranted.

Previous research on HSR has shown positive clinical 
results in the management of Achilles and patellar 
tendinopathies.8 This case report is the first study to 
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treatment for Achilles tendinopathy: A randomized 
controlled trial. Am J Sports Med. 2015;43(7):1704-11. 

9. Kongsgaard M, Qvortrup K, Larsen J, et al. Fibril 
morphology and tendon mechanical properties in 
patellar tendinopathy: Effects of heavy slow resistance 
training.  Am J Sports Med. 2010;38(4):749-756. 

10. Kendall FP, McCreary EK, Provance PG, et al. 
Muscles: Testing and Function, with Posture and Pain 
(5th Edition). Philadelphia: Lippincott, Williams, and 
Wilkins: 2005 

11. Norkin CC, White DJ.  Measurement of Joint Motion: A 
Guide to Goniometry (5th ed.)  Philadelphia: F.A. 
Davis: 2016  

12. Dutton M. Dutton’s Orthopaedic Examination, 
Evaluation, and Intervention (4th Edition). New Yord: 
McGraw-Hill Education: 2017 

13. Cook CE, Hegedus EJ. Orthopedic Physical 
Examination Tests (2nd Edition). Upper Saddle River, 
New Jersey: Pearson Eduction, Inc: 2013

14. Mehta SP, Fulton A, Quach C, et al. Measurement 
properties of the lower extremity functional scale: A 
systematic review. J Orthop Sports Phys Ther. 
2016;46(3):200-16. 

15. Helms ER, Cronin J, Storey A, et al. Application of 
the repetitions in reserve-based rating of perceived 
exertion scale for resistance training. Strength Cond J. 
2016;38(4):42–49. 

16. Zourdos MC, Klemp A, Dolan C, et al. Novel 
resistance training-specifi c rating of perceived 
exertion scale measuring repetitions in reserve. J 
Strength Cond Res. 2016;30(1):267-75. 

17. Gravare Silbernagel K, Crossley KM.  A proposed 
return-to-sport program for patients with midportion 
Achilles tendinopathy: Rationale and 
implementation.  J Orthop Sports Phys Ther. 
2015;45(11):876-886.

18. Alfredson H, Pietila T, Jonsson P, et al.  Heavy-load 
eccentric calf muscle training for the treatment of 
chronic Achilles tendinosis.  Am J Sports Med. 
1998;26(3):360-366.

19. Young MA, Cook JL, Purdam CR, et al. Eccentric 
decline squat protocol offers superior results at 12 
months compared with traditional eccentric protocol 
for patellar tendinopathy in volleyball players. Br J 
Sports Med. 2005;39(2):102-105. 

20. Malliara P, Cook J, Purdam C, et al. Patellar 
tendinopathy: Clinical diagnosis, load management, 
and advice for challenging case presentations. J 
Orthop Sports Phys Ther. 2015;45(11):1-33.

21. Jensen MP, Miller L, Fisher LD. Assessment of pain 
during medical procedures: a comparison of three 
scales. Clin J Pain. 1998;14:343-349 

to determine the effectiveness of this protocol in a 
greater number of subjects. Performing a case series 
or eventually designing a randomized controlled 
trial that uses a greater number of participants, uti-
lizes a control group, and blinds researchers would 
be helpful in determining the effectiveness of HSR 
training in the management of PHT. 

CONCLUSION
This case report describes the management of a 
subject with chronic PHT.  Physical therapy inter-
vention consisted of an independent 12-week HSR 
protocol.  The results of this case report indicate that 
load intensity rather than contraction type is the 
optimal stimulus for the management of PHT.  The 
subject experienced clinically meaningful changes 
in pain and functional status at 12 weeks, and these 
changes remained at the 12 month follow up.
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