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 C
hronic tendon injuries are com-
monly presented to the primary 
care physician,1,2 and have a sig-
nificant impact on the ability 

of patients to work, exercise, and perform 
routine daily activities. Because most of 
these conditions are attributable to overuse, 
patients may improve with rest, appropri-
ate protection, and activity modification. 
However, patients with chronic symptoms 
(lasting longer than six weeks) often require 
further care for a return to full, pain-free 
function. Although general approaches may 
be helpful, the location and precise anatomic 
diagnosis determine specific management of 
chronic tendon injuries.

Pathophysiology
Bleeding and subsequent inflammation play 
an integral role in the acute response to many 
soft tissue injuries, but not in chronic tendon 
injuries. Overuse or chronic tendon injuries 
classically occur in tissues with poor blood 
supply and feature collagen separation and 
collagen degeneration rather than the typi-
cal cellular and protein responses related to 
the classical inflammatory cascade.3 Neovas-
cularity is seen consistently in symptomatic 
portions of the tendon structure.4 Chronic 
pain in the tendon and surrounding tissue 
appears to be mediated by glutamate and 
other non-prostaglandin pathways.5,6 These 
tissue changes and pain generation pathways 

are not well described by traditional clinical 
terms such as “tendonitis” and “epicondyli-
tis.” More importantly, these terms may pro-
mulgate a fundamental misunderstanding 
of the pathology underlying chronic tendon 
injury. These conditions are more accurately 
referred to as “tendinosis” or “tendinopathy.”

General Principles for Steroid  
and NSAID Use
Despite widespread use, there is little evi-
dence to support the use of nonsteroidal 
anti-inflammatory drugs (NSAIDs) to treat 
chronic tendon injuries.7 Many patients are 
unaware of the risks of long-term NSAID 
use, including gastrointestinal toxicity, renal 
damage, and increased cardiovascular risk.8 
The long durations of chronic tendon inju-
ries may result in higher rates of adverse 
effects from NSAIDs.9

For noninflammatory degenerative tendon 
injuries such as rotator cuff tendinopathy 10 and 
wrist extensor tendinopathy at the elbow (lat-
eral epicondylitis),11 corticosteroid injections 
may provide short-term pain relief. However, 
the evidence is inconsistent for longer-term 
relief and ultimate restoration of pain-free 
function resulting from steroid injections.12 
Additionally, case reports suggest that steroid 
injections may predispose tendons to ruptur-
ing, particularly the tendons of the hands and 
in weight-bearing joints such as the patellar 
tendon and the Achilles tendon.13 Therefore, 
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in cases of noninflammatory chronic tendinopathy, ste-
roids should be used sparingly and primarily to provide  
short-term windows of pain relief to allow patients to 
engage in curative rehabilitative therapy.

Achilles Tendinopathy 
Achilles tendinopathy classically presents with pain dur-
ing and after prolonged walking or running, typically 
in the area directly between the myotendinous junction 
and the insertion on the calcaneus. To distinguish this 
more common presentation from insertional Achilles 
injury, these injuries are referred to as midsubstance 
Achilles tendinopathies (Figure 1).

Midsubstance Achilles tendinopathy exemplifies the 
shift away from traditional treatment such as NSAIDs, 
ice, and stretching. For chronic midsubstance Achilles 
tendinopathy (symptoms lasting longer than six weeks) 
the preferred first-line treatment is an intense eccentric 
strengthening program of the gastrocnemius/soleus 
complex.14 Good-quality randomized controlled trials 
indicate that eccentric strengthening programs provide 
60 to 90 percent improvement in pain and function.15  
The basic protocol for eccentric rehabilitation of the 
Achilles tendon is detailed in Table 116 and is demon-
strated in Figure 2.

Therapeutic modalities such as ultrasound, electrical 
stimulation, iontophoresis, and massage and stretching 
are inconsistent in helping patients achieve long-term 
return to function.17 Surgical techniques exist for severe 
or recalcitrant cases,18 but are inconsistently successful 
and carry additional risk.

Insertional Achilles tendon injuries are distinct from 
and less common than midsubstance tendinopathies. 
Typically, insertional Achilles tendon pain is more dif-
ficult to treat. Eccentric rehabilitation may be helpful, 
but this type of therapy does not show the same degree of 
utility as in midsubstance injuries, with rates of improve-
ment closer to 30 percent for insertional injuries.19 Shock-
wave therapy is another option for insertional Achilles 

SORT: KEY RECOMMENDATIONS FOR PRACTICE

Clinical recommendation
Evidence 
rating References

Eccentric exercise should be 
the first-line treatment for 
chronic midsubstance Achilles 
tendinopathy.

A 14, 15, 19

Corticosteroid injections, bracing,  
and nonsteroidal anti-inflammatory  
drugs are not effective in providing 
long-term relief for chronic 
degenerative tendon injuries. 

B 25, 31

Rehabilitative exercise is an effective 
therapy for chronic tendon 
injuries. 

B 14, 15, 19

A = consistent, good-quality patient-oriented evidence; B = incon-
sistent or limited-quality patient-oriented evidence; C = consensus, 
disease-oriented evidence, usual practice, expert opinion, or case 
series. For information about the SORT evidence rating system, go 
to http://www.aafp.org/afpsort.xml.

Table 1. Eccentric Exercise Protocol for Rehabilitation of the Achilles Tendon

Frequency Progression Duration

Three sets of 15 exercises, twice 
daily (total of 90 repetitions)

Use same weight for first 1 to 2 weeks to 
achieve relative comfort with recommended 
daily frequency, then add weight (e.g., loaded 
backpacks, weighted vests) as comfort allows 

Typical regimens last 12 weeks

Goal is a return to pain-free function with 
provocative activities, such as running 

Information from reference 16.

Figure 1. Location of pain in midsubstance Achilles ten-
dinopathy (red) and insertional Achilles tendinopathy 
(purple).
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tendon injuries, but further studies are needed to estab-
lish benefit.20 Because cure rates are similar and eccentric 
exercise is much less expensive than shock wave therapy, 
the preferred initial therapy for chronic insertional 
Achilles tendon pain is eccentric strengthening following 
four to six weeks of immobilization in a walking boot.

Patellar Tendinopathy
Patellar tendinopathy, or jumper’s knee, can persist for 
years without a reliable response to conservative thera-
pies.21 Evidence supports the use of eccentric exercise as a 

first-line option for chronic patellar tendon injuries. Sev-
eral specific protocols have been published for these exer-
cises; most show positive effects in long-term studies.22 
Figure 3 demonstrates a typical eccentric exercise regi-
men. Exercise protocols vary but are generally similar to 
those for Achilles tendinopathy (Table 116).

Surgery has been the traditional option for recalcitrant 
cases. However, a recent study showed that eccentric 
exercise resulted in greater improvement than surgery.23 
Sclerosing agents such as polidocanol have been used to 
diminish the pain based on the presence of neovascu-

larity in injured tissue. Although injections 
of sclerosing agents may diminish pain, the 
pain relief is no greater than that achieved 
with arthroscopic techniques.24

Lateral Epicondylitis
Lateral epicondylitis, or tennis elbow, is 
characterized by pain in the lateral elbow 
which is exacerbated by attempts to extend 
and supinate the wrist and hand against 
resistance. The injury involves the origin of 
the common extensor tendon on the lateral 
epicondyle of the humerus. The multiplic-
ity of possible treatments is indicative of the 
often contradictory and constantly changing 
evidence regarding the treatments’ relative 
effectiveness.

Physical therapy that emphasizes stretch-
ing and strengthening consistently demon-
strates superior symptom relief over rest, 
NSAID use, steroid injections, or bracing 

Figure 2. Eccentric exercises for midsubstance Achilles tendinopathy. (A) Patients begin with a straight leg and the 
ankle in flexion. (B) The ankle of the injured leg is then lowered to full dorsiflexion and returned to its original position 
with the assistance of the uninjured leg. (C) The exercise is repeated with the knee bent to approximately 45 degrees. 

A B C

Figure 3. Eccentric exercises for the patellar tendon. (A) Patients are 
instructed to begin in an extended position and (B) to slowly bend the 
knees to approximately 45 degrees, then return to an extended position.

A B
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alone at six weeks to one year after treatment initiation.25 
Given its simplicity, proven effectiveness, and minimal 
potential to cause harm, physical therapy emphasizing 
wrist extensor strengthening and stretching is the cor-
nerstone of lateral epicondylitis treatment. However, it is 
unclear if physical therapy or any other lateral epicondy-
litis treatment provides superior outcomes to simple rest 
and activity modification after one year.26,27 

Local steroid injections provide short-term pain relief 
for chronic lateral epicondylitis; however, the improve-
ments seen with steroid injections do not last. Moreover, 
a recent large randomized trial showed poorer long-term 
cure rates with steroid injections than with physical ther-
apy or rest.27 In the absence of steroid injections, patients 
appear to have similar long-term improvement in pain 
regardless of treatment.

Numerous studies have suggested that autologous blood 
and platelet-rich plasma injections can be helpful.28,29 
Additionally, a single study showed improved outcomes 
with the application of a nitroglycerin patch in patients 
with persistent lateral epicondyle pain who were undergo-
ing continued physical therapy.30 Further study is needed 
to better identify a role for these treatments. Counterforce 
bracing near the elbow and extension block splinting at 
the wrist may provide short-term improvements in pain 
and function, but have limited evidence for long-term 
relief.31 Surgery is an option for recalcitrant cases, despite 
a lack of controlled evidence of its effectiveness.32

Rotator Cuff Tendinopathy
Rotator cuff tendinopathy is characterized by pain with 
lifting, pain with overhead motions, and discomfort at 
night. Most cases are not the result of trauma, but can 
often be traced to provocative activities such as throw-
ing, lifting, and repeated overhead motions. Patients 
with significant trauma or the onset of functional weak-
ness with mechanical loss of motion warrant further 
evaluation for full thickness rotator cuff tear or adhesive 
capsulitis. Physical therapy that focuses on achieving a 
full range of motion, strengthening the rotator cuff, and  
stabilizing the scapula is the mainstay of treatment.33 

Steroid injections are commonly used to treat rotator 
cuff tendinopathy, but controlled studies have demon-
strated modest benefit, particularly in the long term.34 
Steroid injections should be reserved for patients who have 
discomfort that would limit them from engaging in reha-
bilitative exercises. Injections into the gluteal muscle versus 
guided injections into the subacromial bursa have dem-
onstrated similar levels of pain relief.35 Surgical options 
are available for patients with persistent symptoms, or for 
patients in whom function cannot be maintained.

Additional Therapies
Local injections of dextrose, autologous blood, and  
platelet-rich plasma represent forms of prolotherapy, 
in which irritants or proinflammatory substances are 
injected into degenerative or damaged tissue in an attempt 
to induce a further healing response. The evidence for 
these methods var-
ies broadly based 
on the target tissues 
and the substances 
being injected into 
the body.36 Other 
modalities include 
topical nitroglycerin, iontophoresis, phonophoresis, 
therapeutic ultrasound, extracorporeal shock wave 
therapy, and low-level laser therapy. Current data on the 
effectiveness of these modalities are mixed, and gener-
ally consist of small or poorly controlled studies.17,37-39 
After confirming the diagnosis of chronic tendon pain, 
these interventions may be considered as less invasive 
and less costly alternatives to surgery for patients who 
have persistent pain despite appropriate rehabilitative 
exercise. However, the evidence does not currently sup-
port the use of these modalities as first-line treatments 
for any type of chronic tendinopathy.

Data Sources: A PubMed search was completed in Clinical Queries 
using the key terms chronic tendon, tendinosis, tendinopathy, tendini-
tis, tendon and NSAID, tendon and steroid, Achilles tendinitis, patellar 
tendinitis, lateral epicondylitis, and rotator cuff. The search included 
meta-analyses, randomized controlled trials, clinical trials, and reviews. 
We also searched Essential Evidence Plus, the Agency for Healthcare 
Research and Quality evidence reports, Bandolier, Clinical Evidence, the 
Cochrane Database of Systematic Reviews, the Database of Abstracts of 
Reviews of Effects, the Institute for Clinical Systems Improvement, the 
National Guideline Clearinghouse database, and UpToDate. Search date: 
May 1, 2011. 

The views expressed are those of the authors and do not reflect the offi-
cial policy of the U.S. Department of the Army, the U.S. Department of 
Defense, or the U.S. Government. 

The Authors

MARC A. CHILDRESS, MD, is the assistant fellowship director of the Pri-
mary Care Sports Medicine Fellowship at the Uniformed Services Univer-
sity of the Health Sciences in Bethesda, Md., and a faculty physician at Fort 
Belvoir (Va.) Community Hospital. 

ANTHONY BEUTLER, MD, is the fellowship director of the Primary Care 
Sports Medicine Fellowship at the Uniformed Services University of the 
Health Sciences, and an associate professor of family medicine at the Uni-
formed Services University of the Health Sciences.  

Address correspondence to Marc A. Childress, MD, Fort Belvoir Com-
munity Hospital, 9501 Farrell Rd., Fort Belvoir, VA 22060. Reprints are 
not available from the authors.

Author disclosure: No relevant financial affiliations.

Insertional Achilles tendon 
injuries are distinct from 
and less common than mid-
substance tendinopathies. 



Chronic Tendon Injuries

490  American Family Physician www.aafp.org/afp	 Volume 87, Number 7 ◆ April 1, 2013

REFERENCES

	 1.	 Maffulli N, Wong J, Almekinders LC. Types and epidemiology of tendi-
nopathy. Clin Sports Med. 2003;22(4):675-692.

	 2.	 Junior LC, et al. The prevalence of musculoskeletal injuries in runners: a 
systematic review. Br J Sports Med. 2011;45(4):351-352.  

	 3.	 Khan KM, Cook JL, Bonar F, Harcourt P, Astrom M. Histopathology of 
common tendinopathies. Update and implications for clinical manage-
ment. Sports Med. 1999;27(6):393-408.

	 4.	 Aström M, Rausing A. Chronic Achilles tendinopathy. A survey of surgical 
and histopathologic findings. Clin Orthop Relat Res. 1995;316:151-164.

	 5.	 Alfredson H, Forsgren S, Thorsen K, Lorentzon R. In vivo microdialysis 
and immunohistochemical analyses of tendon tissue demonstrated high 
amounts of free glutamate and glutamate NMDAR1 receptors, but no signs 
of inflammation, in jumper’s knee. J Orthop Res. 2001;19(5):881-886.

	 6.	 Alfredson H, Thorsen K, Lorentzon R. In situ microdialysis in tendon tis-
sue: high levels of glutamate, but not prostaglandin E2 in chronic Achilles 
tendon pain. Knee Surg Sports Traumatol Arthrosc. 1999;7(6):378-381.

	 7.	 Mehallo CJ, Drezner JA, Bytomski JR. Practical management: nonsteroi-
dal anti-inflammatory drug (NSAID) use in athletic injuries. Clin J Sport 
Med. 2006;16(2):170-174.

	 8.	 Wilcox CM, Cryer B, Triadafilopoulos G. Patterns of use and public per-
ception of over-the-counter pain relievers: focus on nonsteroidal anti-
inflammatory drugs. J Rheumatol. 2005;32(11):2218-2224.

	 9.	 Rossignol M, et al. The CADEUS study: burden of nonsteroidal anti-
inflammatory drug (NSAID) utilization for musculoskeletal disorders in 
blue-collar workers. Br J Clin Pharmacol. 2009;67(1):118-124.

	10.	Buchbinder R, Green S, Youd JM. Corticosteroid injections for shoulder 
pain. Cochrane Database Syst Rev. 2003;(1):CD004016.

	11.	 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;333(7575):939.

	12.	Gaujoux-Viala C, Dougados M, Gossec L. Efficacy and safety of steroid 
injections for shoulder and elbow tendonitis: a meta-analysis of ran-
domised controlled trials. Ann Rheum Dis. 2009;68(12):1843-1849.

	13.	Brinks A, et al. Adverse effects of extra-articular corticosteroid injec-
tions: a systematic review. BMC Musculoskelet Disord. 2010;11:206.

	14.	Roos EM, et al. Clinical improvement after 6 weeks of eccentric exercise 
in patients with mid-portion Achilles tendinopathy – a randomized trial 
with 1-year follow-up. Scand J Med Sci Sports. 2004;14(5):286-295. 

	15.	Kingma JJ, et al. Eccentric overload training in patients with chronic Achil-
les tendinopathy: a systematic review. Br J Sports Med. 2007;41(6):e3.

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

	17.	 Andres BM, Murrell GA. Treatment of tendinopathy: what works, 
what does not, and what is on the horizon. Clin Orthop Relat Res. 
2008;466(7):1539-1554.

	18.	Reddy SS, et al. Surgical treatment for chronic disease and disorders of 
the Achilles tendon. J Am Acad Orthop Surg. 2009;17(1):3-14.

	19.	Fahlström M, Jonsson P, Lorentzon R, Alfredson H. Chronic Achilles ten-
don pain treated with eccentric calf-muscle training. Knee Surg Sports 
Traumatol Arthrosc. 2003;11(5):327-333.

	20.	Rompe JD, Furia J, Maffulli N. Eccentric loading compared with shock 
wave treatment for chronic insertional achilles tendinopathy. A random-
ized, controlled trial. J Bone Joint Surg Am. 2008;90(1):52-61.

	21.	 Lian OB, Engebretsen L, Bahr R. Prevalence of jumper’s knee among 
elite athletes from different sports: a cross-sectional study. Am J Sports 
Med. 2005;33(4):561-567.

	22.	Visnes H, Bahr R. The evolution of eccentric training as treatment for 
patellar tendinopathy (jumper’s knee): a critical review of exercise pro-
grammes. Br J Sports Med. 2007;41(4):217-223.

	23.	Bahr R, Fossan B, Løken S, Engebretsen L. Surgical treatment compared 
with eccentric training for patellar tendinopathy (jumper’s knee). A ran-
domized, controlled trial. J Bone Joint Surg Am. 2006;88(8):1689-1698.

	24.	Willberg L, et al. Sclerosing polidocanol injections or arthroscopic shav-
ing to treat patellar tendinopathy/jumper’s knee? A randomised con-
trolled study. Br J Sports Med. 2011;45(5):411-415.

25.	Coombes BK, et al. Efficacy and safety of corticosteroid injections and 
other injections for management of tendinopathy: a systematic review 
of randomised controlled trials. Lancet. 2010;376(9754):1751-1767.

	26.	Smidt N, et al. Corticosteroid injections, physiotherapy, or a wait-and-
see policy for lateral epicondylitis: a randomised controlled trial. Lancet. 
2002;359(9307):657-662.

	27.	 Coombes BK, et al. Effect of corticosteroid injection, physiotherapy, or 
both on clinical outcomes in patients with unilateral lateral epicondyla-
gia: a randomized controlled trial. JAMA. 2013;309(5):461-469.

	28.	Peerbooms JC, Sluimer J, Bruijn DJ, Gosens T. Positive effect of an 
autologous platelet concentrate in lateral epicondylitis in a double-blind 
randomized controlled trial: platelet-rich plasma versus corticosteroid 
injection with a 1-year follow-up. Am J Sports Med. 2010;38(2):255-262.

	29.	Creaney L, et al. Growth factor-based therapies provide additional ben-
efit beyond physical therapy in resistant elbow tendinopathy: a prospec-
tive, single-blind, randomised trial of autologous blood injections versus 
platelet-rich plasma injections. Br J Sports Med. 2011;45(12):966-971.

	30.	Paoloni JA, Murrell GA, Burch RM, Ang RY. Randomised, double-blind, 
placebo-controlled clinical trial of a new topical glyceryl trinitrate 
patch for chronic lateral epicondylosis. Br J Sports Med. 2009;43(4): 
299-302.

	31.	Struijs PA, Kerkhoffs GM, Assendelft WJ, Van Dijk CN. Conservative 
treatment of lateral epicondylitis: brace versus physical therapy or a 
combination of both-a randomized clinical trial. Am J Sports Med. 2004; 
32(2):462-469.

	32.	Buchbinder R, Johnston RV, Barnsley L, Assendelft WJ, Bell SN, Smidt N. 
Surgery for lateral elbow pain. Cochrane Database Syst Rev. 2011;3(3): 
CD003525.

	33.	Kuhn JE. Exercise in the treatment of rotator cuff impingement: a sys-
tematic review and a synthesized evidence-based rehabilitation proto-
col. J Shoulder Elbow Surg. 2009;18(1):138-160.

	34.	Crawshaw DP, Helliwell PS, Hensor EM, Hay EM, Aldous SJ, Conaghan 
PG. Exercise therapy after corticosteroid injection for moderate to severe 
shoulder pain: large pragmatic randomised trial. BMJ. 2010;340:c3037.

	35.	Ekeberg OM, Bautz-Holter E, Tveitå EK, Juel NG, Kvalheim S, Brox JI. 
Subacromial ultrasound guided or systemic steroid injection for rotator 
cuff disease: randomised double blind study. BMJ. 2009;338:a3112.

	36. Rabago D, Yelland M, Patterson J, Zgierska A. Prolotherapy for chronic 
musculoskeletal pain. Am Fam Physician. 2011;84(11):1208-1210.

	37.	 Tumilty S, Munn J, McDonough S, Hurley DA, Basford JR, Baxter GD. 
Low level laser treatment of tendinopathy: a systematic review with 
meta-analysis. Photomed Laser Surg. 2010;28(1):3-16.

	38.	Kane TP, Ismail M, Calder JD. Topical glyceryl trinitrate and noninser-
tional Achilles tendinopathy: a clinical and cellular investigation. Am J 
Sports Med. 2008;36(6):1160-1163.

	39.	de Vos RJ, Weir A, van Schie HT, et al. Platelet-rich plasma injection 
for chronic Achilles tendinopathy: a randomized controlled trial. JAMA. 
2010;303(2):144-149.


