
192	 J Can Chiropr Assoc 2012; 56(3)

0008-3194/2012/192–200/$2.00/©JCCA 2012

Two cases of work-related lateral 
epicondylopathy treated with Graston 
Technique® and conservative rehabilitation
John A. Papa, DC, FCCPOR(C)*

Objective: To chronicle the conservative treatment and 
management of two work-related cases of lateral elbow 
pain diagnosed as lateral epicondylopathy. 
  Clinical features: 
  Patient 1: A 48-year old female presented with 
gradual onset of right lateral elbow pain over the course 
of six weeks related to work activities of repetitive 
flexion/extension movements of the wrist and finger 
keying. 
  Patient 2: A 47-year old female presented with 
gradual onset of left lateral elbow pain over the course 
of four weeks related to work activities of repetitive 
squeezing and gripping. 
  Intervention and outcome: The conservative treatment 
approach consisted of activity modification, bracing, 
medical acupuncture with electrical stimulation, Graston 
Technique®, and rehabilitative exercise prescription. 
Outcome measures included verbal pain rating scale 
(VPRS), QuickDASH Work Module Score (QDWMS), 
and a return to regular work activities. Both patients 
attained resolution of their complaints, and at eight 
month follow-up reported no recurrence of symptoms. 
  Conclusion: A combination of conservative 
rehabilitation strategies may be used by chiropractors 
to treat work-related lateral epicondylopathy and allow 
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Objectif : Documenter le traitement conservateur et la 
gestion de deux cas de douleur au coude latéral liée au 
travail, diagnostiquée comme épicondylopathie latérale. 
  Caractéristiques cliniques : 
  Patiente 1 : Une femme de 48 ans présente une 
douleur latérale du coude droit à apparition graduelle 
sur six semaines. La douleur est liée au travail et due 
aux mouvements répétitifs de flexion/extension du 
poignet et de saisie au clavier. 
  Patiente 2 : Une femme de 47 ans présente une 
douleur latérale du coude gauche à apparition graduelle 
sur quatre semaines. La douleur est liée au travail 
et due aux mouvements répétitifs de serrement et de 
préhension. 
  Intervention et résultat : L’approche adoptée pour le 
traitement conservateur comprenait la modification de 
l’activité, l’appareillage, l’acupuncture médicale avec 
stimulation électrique, la technique GrastonMD et la 
prescription d’exercices de réadaptation. Les résultats 
ont notamment été mesurés au moyen d’une échelle 
verbale de notation de la douleur (VPRS), du QuickDash 
Work Module Score (QDWMS) et du retour aux activités 
de travail régulières. Les deux patientes ont réglé la 
source de leurs plaintes, et pendant le rendez-vous de 
suivi, huit mois plus tard, elles n’ont signalé aucune 
récurrence des symptômes. 
  Conclusion : Les chiropraticiens peuvent employer 
une combinaison de stratégies de réadaptation 
conservatrices afin de traiter l’épicondylopathie latérale 
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liée au travail et de permettre aux personnes de réduire 
à un minimum le temps perdu en raison de ce trouble. 
(JCCA 2012; 56(3): 192-200) 
 
m o t s  c l é s   :  épicondylite, épicondylopathie latérale, 
technique GrastonMD, épicondylite, épicondylalgie

for individuals to minimize lost time related to this 
condition. 
(JCCA 2012; 56(3): 192-200) 
 
k e y  w o r d s : tennis elbow, lateral epicondylopathy, 
Graston Technique®, epicondylitis, epicondylagia

Introduction:
Lateral elbow and proximal forearm extensor pain is a 
musculoskeletal disorder historically known as tennis 
elbow, lateral epicondylagia, or lateral epicondylitis. In 
a seminal 1999 study by Nirschl et al., histopathological 
examination of over 600 cases of chronic epicondylagia 
revealed a degenerative process consisting of fibroblastic 
tissue, vascular hyperplasia, disorganized and unstruc-
tured collagen, and a lack of inflammatory cells associ-
ated with these cases.1 The researchers concluded that a 
more appropriate term for this condition should be ‘‘lat-
eral elbow tendinosis’’. Present-day use of the term ten-
dinosis or tendinopathy implies the absence of inflamma-
tory markers2, with the latter name being used to describe 
overuse injuries without histopathological confirmation.
	 Recent data suggests that the prevalence of lateral 
epicondylopathy (LE) in the general population is ap-
proximately 1.0% to 1.3% in men and 1.1% to 4.0% in 
women.3 Prevalence rates as high as 2% to 23% have been 
reported within occupational populations.4-6 The scientific 
literature has attempted to identify risk factors associated 
with LE and the working population (Table 1). The high-
est prevalence of LE has been reported among subjects 40 
to 60 years of age.3,5,8 LE appears to occur more frequent-
ly than medial-sided elbow pain, with documented ratios 
ranging from 4:1 to 7:1.9 The natural history of symptom-
atic LE can range from six to twenty-four months.10

	 With the dominant arm commonly affected4,11,12, LE 
can lead to pain and functional limitations with activities 
such as gripping, carrying, and lifting. As a result, LE 
has been linked to reduced productivity, lost time from 
work, and residual disability.13,14,15 In the province of On-
tario, the Workplace Safety and Insurance Board (WSIB) 
identified 2576 workers with LE who were treated in the 
Upper Extremity Program of Care by chiropractors and 

physiotherapists between 2005 and 2008. Thirty-two per-
cent (832) of these cases were classified as having lost 
time from work.15 Workers compensation board statistics 
from the province of Quebec indicate the average length 
and amount of compensation for cases of LE was 87.8 
days and $5860 respectively in 2008.16

	 According to the National Board of Chiropractic Exa-
miners 2005 Job Analysis of Chiropractic, the chief pre-
senting complaint on initial visit of 8.3% of chiropractic 
patients in 2003 was in an upper extremity.17 Chronic ten-
don pathology is a soft tissue condition commonly seen 
in chiropractic practice18, and chiropractors often provide 
a number of conservative interventions used to treat ten-
dinopathy.19 This case study was conducted to chronicle 
the treatment and management of two work-related cases 
of lateral elbow pain diagnosed as LE.

Case report:
Case 1: A 48-year old, right hand dominant female pre-

Table 1  Work-related Risk Factors associated with 
Lateral Epicondylopathy7

Hands bent with precision 
movements during a part 
of the working day

Low job control (i.e. little 
influence on planning, 
pacing of work, variation, 
modification)

Handling loads >20 kg at 
least 10 times/day

Low social support

Handling tools >1 kg Arms lifted in front of the 
body

Repetitive hand/arm 
movements >2 hours/day
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sented with gradual onset of right lateral elbow pain over 
the course of six weeks related to work activities of re-
petitive flexion/extension movements of the wrist, and 
finger keying with an electronic scanning device. She 
reported that her workload had recently increased and 
likely contributed to the onset of this complaint. Her pain 
had considerably worsened over the previous two weeks. 
She indicated that cryotherapy directed at her forearm and 
elbow, along with over the counter medication use (ibu-
profen) provided temporary pain relief.
	 The patient rated her pain as 7/10 on the Verbal Pain 
Rating Scale (VPRS) (where 0 is “no pain” and 10 is the 
“worst pain that she had ever experienced”). Her Quick-
DASH Work Module Score (QDWMS) was 95 out of a 
possible score of 100. She was primarily limited in her 
ability to perform lifting, squeezing, pushing, and pull-
ing activities. Past medical history revealed carpal tunnel 

syndrome on the right resolved with surgery six years pri-
or, and no other history of significant right upper extrem-
ity injury. A systems review and family health history was 
unremarkable.
	 Physical examination findings for this case can be 
found in Table 2. The patient was diagnosed with LE. A 
functional report was provided for the employer with a 
request for the provision of temporary modified duties. 
The employee was granted modified work duties which 
entailed supervision responsibilities not requiring any 
physical use of her right arm. Treatment was initiated and 
consisted of medical acupuncture (points consisting of 
physiological tender regions within the extensor carpi ra-
dialis brevis, extensor carpi radialis longus, and extensor 
digitorum) with electrical stimulation (IC-1107+ at 2 Hz 
frequency). Graston Technique® (GT) was also admin-
istered by a certified provider using GT protocols to the 

Table 2  Physical Examination results for Case #1 and Case #2

PHYSICAL EXAMINATION 
PARAMETER

CASE #1 
(RIGHT ELBOW)

CASE #2 
(LEFT ELBOW)

Inspection: Elbow, forearm, wrist 
regions

•	 �Unremarkable •	 �Unremarkable

Cervical Spine Screen: ROM and 
Orthopaedic testing

•	 �Within normal limits (WNLs) •	 �WNLs

Upper Extremity Neurological Screen: 
(reflex, sensory, motor testing)

•	 �WNLs •	 �WNLs

Elbow Examination •	 �Valgus and Varus testing unremarkable
•	 �Radiohumeral, proximal radioulnar 

and ulnohumeral joint play WNLs

•	 �Valgus and Varus testing unremarkable
•	 �Radiohumeral, proximal radioulnar 

and ulnohumeral joint play WNLs
Elbow and Wrist ROM testing •	 �Active elbow ROM WNLs

•	 �Active wrist flexion and extension 
limited by pain; passive wrist flexion 
painful

•	 �Active elbow ROM WNLs
•	 �Active wrist flexion and extension 

uncomfortable at end ranges; passive 
wrist flexion painful

Resisted testing •	 �Resisted forearm supination, wrist 
extension, and middle finger extension 
produced significant pain at the lateral 
epicondyle and in the forearm

•	 �Resisted forearm supination, wrist 
extension, and middle finger extension 
reproduced pain at the lateral 
epicondyle

Palpation •	 �Tenderness with accompanying lumpy 
tissue texture in the extensor carpi 
radialis brevis (ECRB), extensor 
digitorum (ED), and at common 
extensor origin

•	 �Tenderness only in the brachioradialis, 
extensor carpi radialis longus (ECRL),  
and distal tricep brachii

•	 �Tenderness with accompanying lumpy 
tissue texture in the ECRB, ED, and at 
common extensor origin

•	 �Tenderness only in the brachioradialis 
and ECRL
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symptomatic soft tissue structures following the acupunc-
ture treatment. The patient was initially prescribed exer-
cises consisting of forearm extensor and flexor stretches 
and eccentric wrist extensor training using a hand held 
dumbbell (Figure 1A-C). At the beginning of week five, 
additional strengthening exercises were introduced. A 
summary of the full rehabilitative exercise treatment 
protocol can be found in Table 3.
	 This patient was seen twice a week for two weeks and 
then once per week for six weeks for a total of 10 treat-
ment visits. Gradual improvement was reported during 
the entire course of treatment. Medication use was dis-
continued in week five and a return to regular work duties 
occurred in week eight. At week 10, the patient reported a 
VPRS score of 0/10 and a QDWMS score of 0 was calcu-
lated. ROM, resisted testing, and palpatory findings were 
within normal limits at this time. The patient was subse-

quently discharged from active care and advised to return 
if her symptoms recurred. At eight month follow-up con-
ducted via telephone, the patient reported no recurrence 
of symptoms.

Case 2: A 47-year-old left hand dominant female pre-
sented with gradual onset of left lateral elbow pain over a 
four week period related to beginning a new work activity 
requiring repetitive squeezing and gripping. She reports 
that she brought this complaint to her family physician’s 
attention during a routine physical visit approximately 
two weeks prior when the symptoms were relatively mild. 
The physician recommended over the counter medication 
(acetominophen) and an elbow bracing device. The pa-
tient indicated that the medication did not provide any 
significant pain relief, however, the brace did allow her to 
work with less pain.

Table 3  Overview of the rehabilitative exercises 
prescribed for both cases of lateral epicondylopathy

EXERCISE INSTRUCTIONS
•	 �Forearm flexor and 

extensor stretches
•	 �3 sets of 10 repetitions, 15-

20 second holds for each 
respective stretch, 5 x/wk

•	 �Eccentric wrist extensor 
training with dumbbell

•	 �Position: Extension of 
the elbow to 180° 
(Figure 1A-C)

•	 �3 sets of 10-15 repetitions 5 
x/wk

•	 �Assist with other hand 
during concentric 
(extension) movement phase 
to help in returning to the 
start position

•	 �Increase weight of dumbbell 
once functional tolerance 
for 15 repetitions is attained

•	 �Concentric 
strengthening exercises 
with dumbbell: wrist 
extension (elbow at 90 
degrees), wrist flexion, 
hammer curls, bicep 
curls, tricep extensions

•	 �2 sets of 10-15 repetitions 
for each respective exercise, 
5 x/wk

•	 �Increase weight of dumbbell 
once functional tolerance 
for 15 repetitions is attained

•	 �Strengthening with 
theraband: Forearm 
pronation and 
supination

•	 �2 sets of 10-15 repetitions 
for each respective exercise, 
5 x/wk

•	 �Increase resistance on band 
once functional tolerance 
for 15 repetitions is attained

Figure 1 A-C  The eccentric training protocol for 
lateral epicondylopathy (LE).

A (A) The patient 
starts with the elbow 
extended to 180 
degrees, dumbbell in 
hand with the wrist in 
the extended position.

B (B) The extensor 
tendons are then 
eccentrically loaded 
by slowly lowering the 
hand over the edge of 
the table into a flexed 
position.

C (C) The patient returns 
to the starting position 
using the contralateral 
unaffected hand to 
avoid concentric 
loading (wrist 
extension).
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	 The patient rated her current pain as 5/10 on the VPRS. 
Her QDWMS was 62.5. She reported pain while per-
forming repetitive gripping and squeezing activities. Al-
though she was able to continue working, she found that 
approximately four hours into her shift she would develop 
a feeling of pain in her left forearm. She denied experien-
cing any weakness, numbness or tingling in her hand. Past 
medical history, systems review and family health history 
were unremarkable. She did not report any other previous 
history of significant left upper extremity injury.
	 Physical examination findings for this case can be 
found in Table 2. A diagnosis of LE was communicated 
verbally to the patient. The patient did not want to pursue 
the possibility of modified duties, wishing instead to try 
and work through the pain. As with case #1, medical acu-
puncture with electrical stimulation and GT was initiated 
immediately. Unlike case #1, this patient wore a counter-
force brace placed just distal to the lateral epicondyle 
during work activities. This patient completed the same 
exercise protocol as case #1. She was seen twice a week 
for three weeks and then once per week for six weeks 
for a total of 12 treatment visits. Gradual improvement 
was reported during the entire course of treatment. The 
patient was able to continue with her regular duties dur-
ing the entire treatment program. At week 12, the patient 
reported a VPRS score of 0/10 and QDWMS score of 0 
was calculated. The patient was subsequently discharged 
from active care and at eight month follow-up conducted 
via telephone she reported no recurrence of symptoms.

Discussion:
Lateral epicondylopathy (LE) is considered to primar-
ily originate from repetitive and sustained loading of the 
extensor carpi radialis brevis (ECRB) musculotendinous 
unit1,9,20, though up to one third of patients also have in-
volvement in the origin of the extensor digitorum1. Jafar-
ian et al. provide an excellent referenced description on 
the anatomical pathogenesis of LE.21 The aponeurosis of 
the common origin of the wrist extensors at the lateral 
epicondyle is the area where the maximum tensile force 
occurs during wrist movements.22,23 The ECRB tendon, 
which is located deep to the origin of the extensor digi-
torum24, has its insertion located proximal to the elbow 
axis, causing shear stress, contact stress, and abrasion 
against the lateral epicondyle during elbow motion.22,23,25 
The ECRB tendon is repetitively and heavily loaded dur-

ing many everyday upper limb activities.21 It functions as 
a stabilizer for gripping activities involving pronation and 
supination, and is a prime mover for wrist extension.26,27 
The ECRB tendon is also at risk for fatigue and injury as 
the large volume of work it is capable of performing is not 
proportional to the vascular supply of the muscle.21 The 
tendon can bear large loads of up to 10 times an individ-
ual’s body weight, but only receives 13% of the oxygen 
supply provided to the muscle.22,23 The relationship of the 
ECRB with the extensor surface of the forearm can be 
seen in Figure 2.
	 Individuals with LE often report an onset of lateral 
elbow pain that may coincide with a history of engaging 
in a new activity or increasing the intensity of an existing 
activity.29 In the early stages of LE, pain may only be 

Figure 2  Extensor muscles of the forearm.28

Drake: Gray’s Anatomy for Students, 2nd Edition. Copyright © 2009 
by Churchill Livingstone, an imprint of Elsevier, Inc.
All rights reserved.
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present during activity. As the condition progresses, pain 
may also be present at rest, and the ability to sustain ac-
tivity levels is shortened. This often correlates with func-
tional limitations in gripping, pushing, pulling, and lifting 
activities of the affected upper extremity. Palpation will 
produce point tenderness over or just distal to the lateral 
epicondyle, and may also be present in the wrist extensor 
muscle mass. Pain may be reproduced during the physical 
exam by testing resisted forearm supination, wrist and 
middle finger extension, along with hand grip strength. 
Provocative manoeuvres such as Cozen’s and Mill’s tests 
may also be helpful for diagnosis.30

	 LE is typically diagnosed during the clinical examina-
tion without the need for additional diagnostic testing.31 
Cases resistant to conservative treatment may require fur-
ther investigation. Radiographic examination, ultrasound, 
MRI, or electromyophysiological testing may be helpful 
in identifying other causes of lateral elbow pain.32,33 A dif-
ferential diagnostic list for lateral elbow pain is included 
in Table 4.
	 Initial management of LE is focused on eliminating 
the offending activities that create repetitive loading on 
the injured soft tissue. Relative rest prevents ongoing in-
jury, allows for healing of the tendon, and decreases pain 
levels.29,34 In clinical practice, health professionals treat-
ing LE may be challenged by workers who are unable or 
unwilling to comply with such instructions due to vari-
ous reasons. Providing adequate pain relief from LE may 
be one way to keep an individual functional and able to 
complete modified activities without further injury. The 
use of “counterforce” bracing has been advocated to 
diminish the load on the common extensor tendon and 
thereby reduce pain.21,30,35 Acupuncture may also be used 
to control pain associated with LE. A 2011 systematic re-

view evaluated acupuncture on the ability to provide pain 
relief, global and functional improvements. This review 
identified several studies with evidence supporting the 
use of acupuncture for LE.36 Medical acupuncture with 
electrical stimulation was utilized in the two cases pre-
sented, and was well tolerated by both patients, with no 
adverse affects reported.
	 Deep transverse friction massage (DTFM) is a soft 
tissue technique that has traditionally been used in the 
treatment of LE, and has been postulated to realign ab-
normal collagen fiber structure, break up adhesions and 
scar tissue, and increase healing with hyperaemia.37 A 
2002 Cochrane review determined that there was insuffi-
cient evidence to form conclusions about DTFM for the 
treatment of LE.37 Despite the lack of evidence to support 
the use of DTFM, the popularity of soft tissue techniques 
in treating tendinopathy has grown and evolved over the 
years. Graston Technique® (GT) is a form of augmented 
soft tissue mobilization (ASTM) in which stainless steel 
instruments are utilized to apply controlled microtrauma 
to the affected soft tissues. Studies suggest that the con-
trolled microtrauma induces healing via fibroblast prolif-
eration38, which is necessary for tendon healing1,38. Previ-
ous research has explored the use of GT in the treatment 
of LE with promising results.39,40

	 The soft tissue healing effect of GT may be augment-
ed with resistance training which has been identified as 
beneficial in the management of chronic tendinopathy.41 
Specifically, eccentric training has garnered considerable 
attention in the last decade with respect to the manage-
ment of tendinopathy, and has shown some application 
in the treatment of LE. In a study by Croisier et al., 92 
patients with LE were randomized to a standard physical 
therapy protocol with and without an eccentric strength-
ening program.42 The group completing the eccentric 
strengthening showed a considerable improvement in 
pain, strength, and function compared with the control 
group.42 Another study examining a program of eccentric 
exercises performed at low speed with static stretching 
showed reduced pain in patients with LE at the comple-
tion of the program.43

	 Various joint manipulation techniques directed at the 
elbow and wrist as well as the cervical and thoracic spinal 
regions have been described as beneficial in the manage-
ment of LE.44 Other non-operative alternatives include 
therapeutic ultrasound, low level laser therapy, and elec-

Table 4 
Differential diagnostic list for lateral elbow pain30,31

C6-C7 radiculopathy Arthrosis of the 
radiohumeral joint

Posterior interosseus 
nerve entrapment

Lateral collateral ligament 
incompetency

Osteochondritis dissecans Plica synovialis
Radiocapitellar disorders
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trical stimulation36,45, along with NSAIDS, extracorporeal 
shock wave therapy and corticosteroid injections30,36. Al-
though the use of corticosteroid injections for the treat-
ment of tendinopathy has been routinely used for many 
years, the scientific evidence supporting their use is con-
troversial.46 While individuals with LE may experience 
dramatic short-term relief from corticosteroid injection, 
long-term results are poor with higher recurrence rates.47,48 
New injection therapies utilizing polidocanol49, autolo-
gous whole blood49,50 and platelet rich plasma50,51 have 
recently been gaining popularity in the treatment of LE. 
Surgery may be considered in cases where conservative 
non-operative strategies fail to relieve symptoms after 6 
to 12 months.52

	 Field practitioners are usually in agreement over the 
difficulty and challenges of treating long-standing chron-
ic musculoskeletal conditions. Both case #1 and case #2 
presented relatively early in the course of their condi-
tions, four and six weeks respectively, which may have 
made the management of their LE more responsive to 
conservative interventions. Symptomatic resolution may 
have also occurred as a result of natural history. The treat-
ment program for both cases was multi-modal, thus sev-
eral other factors may have influenced the favourable out-
comes attained. Initial management for controlling pain 
in the first case was achieved through a modified work 
program arranged with the employer, whereas the worker 
in the second case chose to remain at work and control 
her pain with the use of a counterforce brace. Additional 
pain management was likely attained with use of medical 
acupuncture points treated at every visit. This was further 
enhanced with the use of ASTM in the form of Graston 
Technique® which was useful in decreasing the soft tissue 
tenderness and dysfunction and theoretically aiding soft 
tissue healing. The active exercise conditioning protocol 
outlined in Table 3 also likely played an important role 
in the long-term resolution of symptoms in both cases. A 
review of the chiropractic literature identifies numerous 
cases involving the management of tendinopathy utiliz-
ing a combination of soft tissue therapy and rehabilitative 
exercise interventions.53-62

	 Despite the prevalence of LE and the potential sub-
stantial loss of work associated with this condition, there 
is surprisingly little consensus on its management.63 The 
scientific literature identifies more than 40 treatments for 
LE.45 In 2011, Biset et al. completed a systematic review 

of the literature on the effectiveness of interventions used 
in the treatment of LE. This review concluded that there 
was insufficient good quality evidence to support many 
of the commonly utilized conservative treatments, includ-
ing acupuncture, exercise, manipulation, ultrasound, and 
combination physical therapies.36 This highlights the need 
for further research with larger sample sizes and controls 
to evaluate the short and long term efficacy of interven-
tions that focus on returning those afflicted with LE back 
to work in a timely manner.

Summary:
These two cases demonstrate the management of work-
related LE using conservative interventions that can be 
employed by chiropractic practitioners. Although favour-
able results were obtained, it is important to note that the 
nature of this investigation was that of a case study for-
mat, and therefore the treatment protocol used may not be 
appropriate for all individuals presenting with LE. Prac-
titioners treating this type of injury may consider imple-
menting the conservative treatment strategies utilized in 
these cases for other patients presenting with work-relat-
ed LE.

Acknowledgements:
I would like to thank Ms. Anne Taylor-Vaisey, CMCC 
Reference Librarian for her assistance with searching the 
literature. I would also like to thank Dr. Glen Harris and 
Dr. Sean Delanghe for their assistance with editing and 
proof reading this manuscript.

References
1.	� Kraushaar BS, Nirschl RP. Tendinosis of the elbow (tennis 

elbow). Clinical features and findings of histological, 
immunohistochemical, and electron microscopy studies. J 
Bone Joint Surg Am. 1999 Feb;81(2):259–78.

2.	� Maffulli N, Wong J, Almekinders LC. Types and 
epidemiology of tendinopathy. Clin Sports Med. 
2003;22:675–92.

3.	� Shiri R, Viikari-Juntura E. Lateral and medial 
epicondylitis: Role of occupational factors. Best Pract Res 
Clin Rheumatol. 2011 Feb;25(1):43–57.

4.	� Allander E. Prevalence, incidence, and remission rates of 
some common rheumatic diseases or syndromes. Scand J 
Rheumatol. 1974;3:145–53.

5.	� Leclerc A, Landre MF, Chastang JF, et al. Upper-limb 
disorders in repetitive work. Scand J Work Environ Health. 
2001; 27:268–78.



J Can Chiropr Assoc 2012; 56(3)	 199

JA Papa

6.	� McCormack RR Jr, Inman RD, Wells A, et al. Prevalence 
of tendinitis and related disorders of the upper extremity in 
a manufacturing workforce. J Rheumatol. 1990;17:958–64.

7.	� van Rijn RM, Huisstede BM, Koes BW, Burdorf A. 
Associations between work-related factors and specific 
disorders at the elbow: a systematic literature review. 
Rheumatology (Oxford). 2009 May;48(5):528–36.

8.	� Verhaar J. Tennis elbow: Anatomical, epidemiological and 
therapeutic aspects. Int Orthop. 1994;18:263–7.

9.	� Whaley AL, Baker CL. Lateral epicondylitis. Clin Sports 
Med. 2004 Oct;23(4):677–91.

10.	�Hudak PL, Cole DC, Haines AT. Understanding prognosis 
to improve rehabilitation: the example of lateral elbow 
pain. Arch Phys Med Rehabil. 1996;77:586–93.

11.	�Shiri R, Viikari-Juntura E, Varonen H, Heliövaara M. 
Prevalence and determinants of lateral and medial 
epicondylitis: a population study. Am J Epidemiol. 2006 
Dec 1;164(11):1065–74.

12.	�Vicenzino B, Wright A. Lateral epicondylalgia. I. 
Epidemiology, pathophysiology, aetiology and natural 
history. Phys Ther Rev. 1996;1:23–34.

13.	�Silverstein B, Welp E, Nelson N, Kalat J. Claims incidence 
of work-related disorders of the upper extremities: 
Washington state, 1987 through 1995. Am J Public Health. 
1998;88:827–33.

14.	�Feuerstein M, Miller VL, Burrell LM, Berger R. 
Occupational upper extremity disorders in the federal 
workforce. Prevalence, health care expenditures, and 
patterns of work disability. J Occup Environ Med. 
1998;40:546–55.

15.	�Program of Care for Upper Extremity Injuries (UEI POC) 
Review. Workplace Safety and Insurance Board (WSIB) 
Ontario. February 2011.

16.	�Lamarche D, Veilleux F, Provencher J, Boucher P. 
Statistiques sur les lésions en «ITE» du système 
musculosquelettique 2005–2008. Québec, QC: 
Commission de la santé et de la sécurité du travail du 
Québec; 2009.

17.	�NBCE 2005 Job Analysis of Chiropractic (homepage on 
the internet).Greeley, CO: National Board of Chiropractic 
Examiners. Available from: http://ibce.org/publication/job-
analysis.html

18.	�Christensen MG, Delle Morgan DR. Job analysis of 
chiropractic: a project report, survey analysis, and 
summary of the practice of chiropractic within the United 
States. Greeley (Colo): National Board of Chiropractic 
Examiners; 1993.

19.	�Pfefer MT, Cooper SR, Uhl NL. Chiropractic management 
of tendinopathy: a literature synthesis. J Manipulative 
Physiol Ther. 2009 Jan;32(1):41–52.

20.	�Nirschl RP, Ashman ES. Elbow tendinopathy: tennis 
elbow. Clin Sports Med. 2003 Oct;22(4):813–36.

21.	�Jafarian FS, Demneh ES, Tyson SF. The immediate effect 
of orthotic management on grip strength of patients with 

lateral epicondylosis. J Orthop Sports Phys Ther. 2009 
Jun;39(6):484–9.

22.	�Wang JH, Iosifidis MI, Fu FH. Biomechanical basis for 
tendinopathy. Clin Orthop Relat Res. 2006;443:320–332.

23.	�Khan K, Cook J. The painful nonruptured tendon: clinical 
aspects. Clin Sports Med. 2003;22:711–725.

24.	�Neumann DA. Elbow and forearm complex. In: Neumann 
DA, ed. Kinesiology of the Musculoskeletal System: 
Foundations for Physical Rehabilitation. St Louis, MO: 
Mosby; 2002.

25.	�Bunata RE, Brown DS, Capelo R. Anatomic factors 
related to the cause of tennis elbow. J Bone Joint Surg Am. 
2007;89:1955–1963.

26.	�Hagg GM, Milerad E. Forearm extensor and flexor 
muscle exertion during simulated gripping work – an 
electromyographic study. Clin Biomech (Bristol, Avon). 
1997;12:39–43.

27.	�O’Sullivan LW, Gallwey TJ. Upper-limb surface electro-
myography at maximum supination and pronation torques: 
the effect of elbow and forearm angle. J Electromyogr 
Kinesiol. 2002;12:275–285.

28.	�Drake R, Vogl W, Mitchell A, editors. Gray’s Anatomy 
for Students Second Edition. Churchill Livingstone 
2010/2005. figures 6.69 and 6.70 Copyright Elsevier. 
(Reprinted with permission).

29.	�Wilson JJ, Best TM. Common overuse tendon problems: 
A review and recommendations for treatment. Am Fam 
Physician. 2005 Sep 1;72(5):811–8.

30.	�Ihm J. Proximal wrist extensor tendinopathy. Curr Rev 
Musculoskelet Med. 2008 Mar;1(1):48–52.

31.	�De Smedt T, de Jong A, Van Leemput W, Lieven D, Van 
Glabbeek F. Lateral epicondylitis in tennis: update on 
aetiology, biomechanics and treatment. Br J Sports Med. 
2007 Nov;41(11):816–9.

32.	�Aoki M, Wada T, Isogai S, Kanaya K, Aiki H, Yamashita 
T. Magnetic resonance imaging findings of refractory 
tennis elbows and their relationship to surgical treatment. J 
Shoulder Elbow Surg. 2005 Mar-Apr;14(2):172–7.

33.	�Pomerance J. Radiographic analysis of lateral 
epicondylitis. J Shoulder Elbow Surg. 2002 Mar-
Apr;11(2):156–7.

34.	�Rees JD, Maffulli N, Cook J. Management of 
tendinopathy. Am J Sports Med. 2009 Sep;37(9):1855–67.

35.	�Walther M, Kirschner S, Koenig A, Barthel T, Gohlke F. 
Biomechanical evaluation of braces used for the treatment 
of epicondylitis. J Shoulder Elbow Surg. 2002;11:265–
270.

36.	�Bisset L, Coombes B, Vicenzino B. Tennis elbow. Clin 
Evid (Online). 2011 Jun 27;2011. pii: 1117.

37.	�Brosseau L, Casimiro L, Milne S, Robinson V, Shea 
B, Tugwell P, Wells G. Deep transverse friction 
massage for treating tendinitis. Cochrane Database Syst 
Rev.2002;(4):CD003528.

38.	�Gehlsen GM, Ganion LR, Helfst R. Fibroblast responses 



200	 J Can Chiropr Assoc 2012; 56(3)

Two cases of work-related lateral epicondylopathy treated with Graston Technique® and conservative rehabilitation

to variation in soft tissue mobilization pressure. Med Sci 
Sports Exerc. 1999 Apr;31(4):531–5.

39.	�Sevier TL, Gehlsen GM, Wilson JK, Stover SA, Helfst 
RH. Traditional physical therapy versus augmented soft 
tissue mobilization (ASTM) in the treatment of lateral 
epicondylitis. Med Sci Sports Exerc. 1995; 27 (5): S52.

40.	�Blanchette MA, Normand MC. Augmented soft tissue 
mobilization vs natural history in the treatment of lateral 
epicondylitis: a pilot study. J Manipulative Physiol Ther. 
2011 Feb;34(2):123–30.

41.	�Kristensen J, Franklyn-Miller A. Resistance training in 
musculoskeletal rehabilitation: a literature review. Br J 
Sports Med. 2011 Jul 26.

42.	�Croisier JL, Foidart-Dessalle M, Tinant F, Crielaard JM, 
Forthomme B. An isokinetic eccentric programme for the 
management of chronic lateral epicondylar tendinopathy. 
Br J Sports Med. 2007 Apr;41(4):269–75.

43.	�Manias P, Stasinopoulos D. A controlled clinical pilot trial 
to study the effectiveness of ice as a supplement to the 
exercise programme for the management of lateral elbow 
tendinopathy. Br J Sports Med. 2006 Jan;40(1):81–5.

44.	�Vicenzino B, Cleland JA, Bisset L. Joint manipulation 
in the management of lateral epicondylalgia: a clinical 
commentary. J Man Manip Ther. 2007;15(1):50–6.

45.	�Labelle H, Guibert R, Joncas J, Newman N, Fallaha M, 
Rivard CH. Lack of scientific evidence for the treatment 
of lateral epicondylitis of the elbow: an attempted meta-
analysis. J Bone Joint Surg Br. 1992;74(5):646–51.

46.	�Speed CA. Fortnightly review: Corticosteroid injections in 
tendon lesions. BMJ. 2001 Aug 18;323(7309):382–6.

47.	�Bisset L, Beller E, Jull G, Brooks P, Darnell R, 
Vicenzino B. Mobilisation with movement and exercise, 
corticosteroid injection, or wait and see for tennis elbow: 
randomised trial. BMJ. 2006 Nov 4;333(7575):939.

48.	�Snyder KR, Evans TA. Effectiveness of Corticosteroids in 
the Treatment of Lateral Epicondylosis. J Sport Rehabil. 
2011 Aug 8.

49.	�Rabago D, Best TM, Zgierska AE, Zeisig E, Ryan M, 
Crane D. A systematic review of four injection therapies 
for lateral epicondylosis: prolotherapy, polidocanol, whole 
blood and platelet-rich plasma. Br J Sports Med. 2009 
Jul;43(7):471–81.

50.	�Gosens T, Peerbooms JC, van Laar W, den Oudsten BL. 
Ongoing positive effect of platelet-rich plasma versus 
corticosteroid injection in lateral epicondylitis: a double-
blind randomized controlled trial with 2-year follow-up. 
Am J Sports Med. 2011 Jun;39(6):1200–8.

51.	�Thanasas C, Papadimitriou G, Charalambidis C, 
Paraskevopoulos I, Papanikolaou A. Platelet-rich plasma 
versus autologous whole blood for the treatment of chronic 
lateral elbow epicondylitis: a randomized controlled 
clinical trial. Am J Sports Med. 2011 Oct;39(10):2130–4.

52.	�Johnson GW, Cadwallader K, Scheffel SB, Epperly TD. 
Treatment of lateral epicondylitis. Am Fam Physician. 
2007 Sep 15;76(6):843–8.

53.	�Burke J, Buchberger DJ, Carey-Loghmani MT, Dougherty 
PE, Greco DS, Dishman JD. A pilot study comparing two 
manual therapy interventions for carpal tunnel syndrome. J 
Manipulative Physiol Ther. 2007 Jan;30(1):50–61.

54.	�Howitt S, Wong J, Zabukovec S. The conservative 
treatment of Trigger thumb using Graston Techniques and 
Active Release Techniques. J Can Chiropr Assoc. 2006 
Dec;50(4):249–54.

55.	�Howitt S, Jung S, Hammonds N. Conservative treatment 
of a tibialis posterior strain in a novice triathlete: a case 
report. J Can Chiropr Assoc. 2009 Mar;53(1):23–31.

56.	�Looney B, Srokose T, Fernández-de-las-Peñas C, Cleland 
JA. Graston instrument soft tissue mobilization and home 
stretching for the management of plantar heel pain: a case 
series. J Manipulative Physiol Ther. 2011 Feb;34(2):138–
42.

57.	�Hammer WI. The effect of mechanical load on degenerated 
soft tissue. J Bodyw Mov Ther. 2008 Jul;12(3):246–56.

58.	�Howitt SD. Lateral epicondylosis: a case study of 
conservative care utilizing ART and rehabilitation. J Can 
Chiropr Assoc. 2006 Sep;50(3):182–9.

59.	�Kristin E. White. High hamstring tendinopathy in 3 female 
long distance runners. J Chiropractic Medicine. 2011 
June;10(2):93–99.

60.	�Jarosz BS. Chiropractic treatment of chronic patellar 
tendinopathy in a professional basketball player: A case 
report. Chiropr J Aust. 2010 Mar;40(1):3–8.

61.	�Yuill EA, Macintyre IG. Posterior tibialis tendonopathy in 
an adolescent soccer player: a case report. J Can Chiropr 
Assoc. 2010 Dec;54(4):293–300.

62.	�Miners AL, Bougie TL. Chronic Achilles tendinopathy: a 
case study of treatment incorporating active and passive 
tissue warm-up, Graston Technique, ART, eccentric 
exercise, and cryotherapy. J Can Chiropr Assoc. 2011 
Dec;55(4):269–79.

63.	�Bisset L, Paungmali A, Vicenzino B, Beller E. A 
systematic review and meta-analysis of clinical trials on 
physical interventions for lateral epicondylalgia. Br J 
Sports Med. 2005 Jul;39(7):411–22; discussion 411–22.


