
www.journalchiromed.com

Journal of Chiropractic Medicine (2011) 10, 93–99
Case reports
High hamstring tendinopathy in 3 female long
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Objective: The purpose of this case report is to describe and discuss the clinical presentation,
diagnosis, and management of 3 female long distance runners with high hamstring tendinopathy.
Clinical Features: Three female runners presented to a chiropractic office with proximal
hamstring pain that was aggravated by running. Increasing mileage, hills, and/or interval training
preceded the onset of symptoms in each case. The subjects all displayed weakness of the hip
abductors, pelvic joint dysfunction, hamstring tightness, and ischial tuberosity tenderness. Other
clinical findings included overpronation, proprioceptive weakness, and lumbar dysfunction.
Intervention and Outcome: All 3 patients were treated with Graston Instrument Assisted
Soft Tissue Mobilization, lumbopelvic manipulation, and electrical muscle stimulation with
ultrasound. Active exercise focused on hamstring stretching and strengthening, gluteal
strengthening, and proprioceptive training. The 3 runners seen in this clinic had resolution of
hamstring pain in an average of 13 treatments and were able to continue competing
without restriction.
Conclusion: Runners with high hamstring tendinopathy may respond favorably to conservative
chiropractic treatment and active rehabilitation with minimal time off of training.
⁎ 389 W. Weaver Rd., Suite 2, F
75 7151; fax: +1 217 876 5395.
E-mail address: kwhite123@ctit

556-3707/$ – see front matter © 2
oi:10.1016/j.jcm.2010.10.005
© 2011 National University of Health Sciences.
Introduction more severe cases, patients may also complain of pain
High hamstring tendinopathy is a relatively uncom-
mon injury that is often overlooked as a cause of
chronic gluteal pain. This injury is common in long
distance runners and presents as persistent deep gluteal
pain that is aggravated by running and acceleration.1 In
orsyth, IL 62535. Tel.: +1 217

ech.com (K. E. White).
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when sitting on hard surfaces.1

The common hamstring tendon originates on the
posterior aspect of the ischial tuberosity and is com-
posed of the semimembranosus, semitendonosus, and
the long head of the biceps femoris.2 These 3 muscles
are innervated by the tibial branch of the sciatic nerve
and perform the action of extending the hip and flexing
the knee.

Maximum tension is placed on the tendons of the
hamstring during the eccentric phase of contraction
when the hip is flexed and knee is extended.3,4 Running
ciences.
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predisposes to hamstring tendon injury because it
allows for long periods of time in eccentric contraction.
The hamstrings are most susceptible to injury as they
are working to decelerate knee extension during
activities such as sprinting and hill training.5

Predisposing factors to general hamstring injury
include low hamstring to quad ratio, hamstring inflexi-
bility, inadequate warm-up, and history of previous
injury.1,6,7 There is little literature available on the
etiology of hamstring tendinopathy, but core weakness
and pelvic dysfunction appear to be closely linked.1 The
purpose of this case report is to describe and discuss
the clinical presentation, diagnosis, and management
of 3 female long distance runners with high hamstring
tendinopathy. Consent was provided by each patient
to publish their health information in this report.
Case report

Case 1

A 36-year-old white competitive female distance
runner presented to the chiropractic clinic with
complaints of left hip and posterior thigh pain. The
patient had been training for a half marathon and
experienced increasing gluteal pain over a 3-week
period. She described her pain as a localized, sharp pull
at the origin of the hamstring that was worse during
acceleration and prevented her from taking a full stride.
She also described weakness or “giving way” of her left
hip. The pain did not prevent running, but she could not
run at her desired pace.

A lower extremity and lumbar evaluation was
performed. The patient had dropped arches bilaterally
and moderate pronation, which was worse on the right.
A Trendelenburg sign was positive on the left with
weakness +4/5 of the left gluteus medius and gluteus
maximus. A straight leg raise test was positive at 80°
for localized pain at the origin of the hamstring. Results
of Slump, Braggard, and Sicard tests were negative for
radicular pain. Active hip flexion was limited because
of hamstring tension. Trigger points were found in the
gluteus medius and gluteus minimus on the left.
Restricted motion of the sacroiliac joint was found
and there was palpable tension of the proximal
hamstring tendon with reproduction of pain over the
ischial tuberosity.

The working diagnosis was high hamstring tendino-
pathy. The patient was treated with Thompson prone
sacroiliac manipulation to correct pelvic and sacral
dysfunction. Trigger point compression and cross
friction massage were applied to the affected gluteus
medius, gluteus minimus, and piriformis. Electrical
muscle stimulation at 80 to 120 Hz combined with
ultrasound (US) at 1 W/cm2 1.2 MHz was applied for
8 minutes over the ischial tuberosity. Treatments were
given 5 times during a 2-week period. The patient
applied ice massage for 5 minutes 2 times per day and
performed hamstring stretching. The ischial pain was
resolved after 5 treatments.

While running a half marathon she developed
illiotibial band (ITB) syndrome that may have resulted
from unresolved abductor weakness. She was subse-
quently treated with manipulation, trigger point
therapy, electrical muscle stimulation/US, and Graston
Instrument Assisted Soft Tissue Mobilization to the
hamstring and ITB. Clam exercises, hip extensions,
one-leg stance, and ball squats were given as at-home
active care along with continued ice massage. The
patient was treated twice per week for 3 weeks, then
once per week for 3 weeks. She continued to run during
the course of treatment and was symptom-free 2
months after initial presentation. The patient began
wearing custom orthotics at this time. The patient
continues to train for marathons with no recurrence of
hamstring or ITB symptoms.

The patient received a total of 14 treatments over a
period of 8 weeks. At the end of the treatment period,
there was improved strength of hip abduction and hip
extension +5/5. At reexamination, no Trendelenburg
sign was noted. Straight leg raise was unrestricted and
nonpainful. The patient was also able to perform one-
leg stance on an unstable surface with the eyes closed.

Case 2

A 40-year-old female triathlete presented to the
chiropractic office with complaints of left gluteal pain of
2 weeks' duration. She began running trails during her
offseason and stated that pain was aggravated by
ascending hills. Pain mostly occurred with running,
but she had begun experiencing pain at the ischium
when sitting on hard surfaces. Active care included ice
and stretching, which would give temporary relief. Pain
would resume with activity and would worsen with
sitting. The patient had a history of recurrent running
injuries including ITB syndrome, plantar fasciitis, and
chronic adductor strain. Her injuries were often the
result of overtraining. She wore custom orthotics
when running.

Result of a straight leg raise test was negative.
Braggard and Sicard tests elicited pain at the hamstring
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insertion. There was no major limitation in hamstring
flexibility. A Trendelenburg sign was positive on the
right. During one-leg stance, the patient had significant
body lean to the right, nondependent of the stationary
leg. Proprioceptive testing revealed inability to perform
one-leg stance with eyes closed; the right side had
significantly less proprioceptive control. The patient
had bilateral pronation and dropped arches. Deep
gluteal trigger points were found on the left. Joint
dysfunctions included a right posterior-inferior ilium
and anterior-superior sacrum. Tenderness was present
over the hamstring with adhesions in the semimem-
branosus. A quadratus lumborum trigger point was
found on the left along with nonpainful restriction
during passive lumbar flexion. Pinpoint tenderness was
present over the hamstring insertion with palpable
hypertonicity of the proximal hamstring.

The patient was diagnosed with high hamstring
tendinopathy and chronic pelvic dysfunction. Chiro-
practic treatment consisted of prone sacroiliac manip-
ulation and lumbar flexion distraction to restricted
segments. Graston Instrument Assisted Soft Tissue
Mobilization was used over the distal hamstring.
Electrical muscle stimulation (80-120 Hz) with US
(100%, 1 MHz, 1.2 W/cm2) for 8 minutes was applied
to the proximal hamstring tendon. The patient was
treated in the office 2 to 3 times per week for 4 weeks,
then once per week 4 weeks. Afterward, the patient was
seen every 2 weeks for 1 month. During this time,
active care included ice massage and hamstring
stretching. Ball squats, one-leg stance, gluteal bridge,
forward lunges, and resisted hamstring curls were given
for hamstring and gluteal strengthening. Proprioceptive
exercise included one-leg stance with eyes open/closed
and with contralateral hip extension.

The patient continued to run, swim, and ride a
stationary bike, but was strongly advised to discontinue
trail running. Her continued running prolonged treat-
ment; but within 11 weeks, she was symptom-free and
competed in a half marathon. The patient subsequently
developed ITB syndrome that was treated with
continued gluteal strengthening and ITB stretching.
The patient received a total of 16 treatments over a
period of 11 weeks for pain associated with hamstring
tendinopathy. Hip extension was improved at the end
of treatment, but abductor weakness persisted. She
continued to have significant loss of proprioceptive
control, but right one-leg stance had improved.

Currently, the patient competes in triathlon and has
run several marathons since the initial onset of
hamstring tendinopathy. This patient continues to
have episodic high hamstring tendinopathy with symp-
toms of ischial bursitis. Her episodes are almost always
associated with interval and hill training. Treatment of
subsequent episodes has included the same modalities
as mentioned above, and the patient has responded
favorably without requiring time off from training.

Case 3

A 37-year-old female competitive marathoner and
track coach presented to the office for the treatment of
hamstring pain of 5 days duration. She stated that pain
began during an 18-mile run. During subsequent runs,
she noticed a significant shortening in her side. She
had a lot of pain when sitting on a chair and reported
feeling as though there was a “bruise on her bottom.”
She rated pain as 7/10 to 8/10 at the time of
presentation. The patient also complained of posterior
left hip pain that began about 9 months prior. She had
begun running shortly after the birth of her third child,
and hip pain began shortly thereafter. It had not
prevented running but caused discomfort, especially
during stretching and when doing core exercises.
The patient had a history of acute lower hamstring
strain 2 years prior that had fully resolved.

Hip extension and abduction were decreased, +4/5
weakness, and elicited pain in the left high hamstring.
Hip flexor tension was noted on the left with a positive
Thomas test result. Gluteus medius and gluteus
minimus trigger points were present on the left with
reproduction of posterior hip pain. There was a slight
drop in the right hip with one-leg stance on the left. No
proprioceptive deficit was identified. Adhesion was
found in the distal two thirds of the left biceps femoris.
Tenderness over the left proximal hamstring with some
mild swelling was noted upon palpation. A posterior-
inferior ilium and anterior superior sacrum was found
on the right. There was a paraspinal trigger point lateral
to L3 on the left. L2-5 segmental flexion and lateral
flexion restrictions were noted.

The patient was treated with Graston Instrument
Assisted Soft Tissue Mobilization, myofascial release,
and trigger point therapy to hamstring and gluteals.
Prone sacroiliac and lumbar flexion distraction manip-
ulations were performed. Electrical muscle stimulation
with US was administered over the proximal hamstring
tendon. The initial phase of active care included
hamstring stretching and unresisted hamstring strength-
ening. Gluteal strengthening including lunges, clam
exercise, and wall squats were incorporated after 2
weeks. The patient was treated at a frequency of 2 times
per week. The patient's condition initially deteriorated
1 week into treatment after she ran a 10-km race,
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against advice to decrease running intensity. She was
subsequently taken off of running and advised to cross
train only for 2 weeks. Within 5 weeks, she had
resumed normal training with normal mechanics and
was pain-free. The patient received a total of 10
treatments over a period of 5 weeks. At the end of
treatment, hip flexion was full and nonpainful. Upon
reevaluation, contracture of the psoas had resolved, hip
extension and abduction were +5/5, and no hip drop
was visualized.
Fig 2. Fat-suppressed T2 image showing fluid within the
hamstring tendon.
Discussion

High hamstring tendinopathy, although uncommon
in the general population, should be considered a
possible cause of chronic gluteal pain in middle and
long distance runners. Because forceful eccentric
contraction is the prime mechanism of injury, careful
consideration of the history should be made; and
patient should be asked about recent interval workouts
and/or hill training.7-9 Pain is often localized to the
ischium; but because of its location close to the sciatic
Fig 1. Positive Trendelenburg demonstrating weak gluteus
medius on the right.
nerve, patients may also present with radicular
pain.10,11 Clinical diagnosis may be difficult if the
patient is complaining of gluteal and posterior thigh
pain; therefore, lumbar pathology and piriformis
syndrome should be considered and ruled out in the
chiropractic examination.11,12 If hamstring tendino-
pathy is suspected, a focused lower extremity exami-
nation may include gait analysis, proprioceptive
testing, and evaluation of hamstring flexibility and
eccentric strength.8,13 Performing a Trendelenburg test
may also be beneficial as weak hip abductors may lead
to subsequent lower extremity injuries (Fig 1).3

The diagnosis of hamstring tendinopathy can be
confirmed with magnetic resonance imaging, which
also allows for visualization of the surrounding
structures. On magnetic resonance imaging, the
hamstring tendon will appear thickened and there will
be signal variation within the tendon.10-12 Fluid
accumulation in the tendon will appear as a high-
intensity signal on T2-weighted images (Fig 2).
Advanced imaging can also help to identify compres-
sion of the sciatic nerve or inflammation of the ischial
bursa that may also present with pain when sitting on
hard surfaces.10,11

Because of poor vascularity to the tendon, overload
due to prolonged or abnormal stress often results in the
lack of inflammatory response. The lack of inflamma-
tory mediators results in disorganization and weaken-
ing of the soft tissue matrix.1,11,14 Graston Instrument
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Fig 3. One leg stance with hip extension.

Fig 4. Gluteus me
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Assisted Soft Tissue Mobilization (GRASTON) is
thought to create a local inflammatory response,
augmenting the production of fibroblasts and therefore
promoting healing of the injured tissue.15,16 Once an
inflammatory response has been initiated, controlled
load to the musculotendinous structure, in the form of
exercise, can help restore tensile strength.14 Trigger
dius st
point therapy may also be effective for treating active
trigger points distal from the site of tendinopathy.

Hamstring injuries are extremely like to recur
without proper rehabilitation; therefore, exercise-
based therapy should be considered.1,2,5,7,10,17 The
subjects were given exercise instruction in the office
but were put on a home exercise program that proved to
be beneficial. However, it should be noted that the
efficacy of home-based exercise programs is dependent
on the motivation of the patient.18-20 Eccentric exercise
programs were implemented and have been extremely
successful in treating tendinopathy by improving
flexibility and strengthening the musculotendinous
junction.5-7,9,14,17,21,22 Proprioceptive training was
also used to improve neuromuscular control and
prevent future injury.1,7,13,14,23,24 Correcting proprio-
ceptive weakness of the lower extremity was accom-
plished with one-leg stance variations: eyes open/
closed progressing to airplane stance (Fig 3), with
further progressions to performing lunges and squats on
an unstable surface or stability platform.

Gluteus medius strengthening exercises were incor-
porated into the home exercise program and included
side-lying hip abductions (clam exercises) (Fig 4), step-
ups, and one-leg stance. The gluteus medius acts a
dynamic stabilizer of the pelvis, and impairment can
rengthening exercise.

image of Fig 3
image of Fig 4
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lead to kinetic chain dysfunction and injuries of the
lower extremity.3,25-28 Two of the athletes developed
ITB syndrome subsequent to resolution of hamstring
tendon pain that may have been attributed to persistent
abductor weakness.

Combination interferential and US therapy was
effective in providing pain relief and assisted in
improving hamstring mobility for patients in this clinic.
Although there is no research showing that combina-
tion therapy is superior to interferential or US therapies
alone, it is often used by practitioners when there are
indications for both modalities.

It should be advised that patients refrain from
running from anywhere between 2 weeks and 3
months.1,5,29 Cardiovascular fitness can be maintained
with low-impact activity such as swimming or deep
water running.
Limitations

Case studies, in general, are subject to potential for
bias of both the clinician and the subjects. In this series,
there was only one clinician who was familiar with the
educational, socioeconomic, and emotional back-
ground of the patients and had treated the athletes for
previous injuries. The clinician also used multiple
therapeutic modalities, and it is difficult to distinguish
which therapies were of the most value.

Magnetic resonance imaging evaluation of the high
hamstring tendon would allow visualization of the
degree of tendon inflammation and would give image
of the ischial bursa that can also produce similar
symptoms. It is also noted that high hamstring
tendinopathy and ischial bursitis may coexist; but
because no advanced imagining was performed, this
cannot be confirmed by this study.

The 3 women in this series were all competitive
runners and were training at higher volumes than the
average population. In all 3 cases, the patients
continued to train and compete at levels that could
have influenced the rate of improvement. Avoidance of
running during the treatment period may have de-
creased the amount of treatment required to reach
maximal therapeutic benefit.
Conclusion

Chiropractic sports management may be an appro-
priate treatment for athletes with hamstring tendino-
pathy. Trained chiropractic physicians may be able to
identify potential weak links in the lower trunk and
prevent future running injuries by evaluating kinetic
chain disturbances. Research suggests that conservative
management of hamstring tendinopathy is favorable and
chiropractic clinicians may provide an effective
solution.
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