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Chronic tendon problems are often
seen in primary-care, sports medi-
cine, occupational medicine, physi-
cal medicine and rehabilitation,
and orthopaedic practices.  Among
the various diagnoses grouped
under this rubric are those that are
labeled on the basis of the pre-
sumed etiology (e.g., overuse in-
jury, cumulative trauma disorder,
and repetitive strain injury) and
those that are designated with
more pathoanatomic terms (e.g.,
tendinitis and tenosynovitis).  Epi-
demiologic surveys show that
more than half of all occupational
illnesses can fit under one of these
diagnoses.  In sports medicine, the
overall prevalence and incidence of
chronic tendon problems are un-
known, but in certain sports they
account for a significant number of
injuries.  James et al1 reported that
chronic tendon problems represent
nearly 30% of all running-related

injuries, and Gruchow and Pelle-
tier2 found a prevalence of almost
40% in tennis players.  Apart from
their frequent occurrence, tendon
injuries also present a difficult
problem because of their chronici-
ty, lasting for several months to
years in spite of attempted treat-
ment.3

Many chronic tendon problems
are considered to result from exces-
sive mechanical load.  Applied
mechanical loads of high intensity
and/or high frequency are thought
to injure the tendon structure.
Spontaneous healing may occur,
but if the healing capabilities of the
tendon are exceeded, clinical symp-
toms may become more apparent.
One of the responses to these
mechanical stresses is inflamma-
tion, leading to the frequent use of
the diagnosis tendinitis.  Although
this may represent a plausible
explanation for some chronic ten-

don problems, neither the basic sci-
ence nor the clinical literature uni-
formly supports this theory.  The
literature suggests that many other
factors play a role in this problem.
For this reason, treatment aimed at
removing the excessive mechanical
load and reversing the inflammato-
ry changes does not always lead to
a satisfactory clinical outcome.

The purpose of this article is to
review the factors that are involved
in the etiology, diagnosis, and
treatment of chronic tendon prob-
lems.

Etiology

Many authors have commented on
the relationship between overuse,
cumulative trauma, and the role of
mechanical overload in the etiology
of tendon problems.  In the sports
medicine literature, a few studies
have focused on the relationship
between frequency and intensity of
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Abstract

Chronic tendon problems are common in orthopaedic patients.  Relatively little
is known about the etiology of these common problems and the efficacy of avail-
able treatments.  It is believed that the cause of many injuries is repetitive
mechanical trauma followed by an inflammatory response.  Other factors, such
as age-related degeneration and relative avascularity in the tendon, may play an
important etiologic role as well.  Histopathologic studies have generally revealed
degenerative lesions consistent with tendinosis and/or inflammation of the peri-
tendinous tissues consistent with peritendinitis.  Initial treatment should focus
on patient counseling and correction of associated mechanical factors, if present.
Nonsteroidal anti-inflammatory drugs can give pain relief, but there is no con-
vincing evidence that they alter the natural history.  Corticosteroid injections
can be used selectively in resistant cases, but recurrences are frequent.  Surgery
can be very successful when the affected tendon is treated directly.
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exercise and tendon injury rates.
Lysholm and Wiklander4 found
such a relationship in runners, and
Gruchow and Pelletier2 were able to
correlate the playing time of tennis
players with the occurrence of lateral
epicondylitis.  In occupational
injuries, this relationship has been
inadequately examined,5 and stud-
ies have often suffered from a lack
of diagnostic criteria.

Mechanical overload is often
thought to be modified adversely
by other external factors, such as
training errors, improper tech-
niques, and use of inadequate
equipment by athletes or workers.
These factors have been frequently
reported in retrospective studies as
the cause of chronic tendon in-
juries.1,6 However, these retrospec-
tive studies did not contain ade-
quate control groups.

Prospective studies on the ef-
fects of correction of external fac-
tors are scarce.  A few studies have
investigated the effects of footwear
and have supported an overall
decrease in injuries as shoe design
has improved.7 In spite of the lim-
ited data, many recommendations
involving training techniques and
equipment in sports, as well as
ergonomic changes in the work sit-
uation, have been widely imple-
mented.

In some patients with chronic
tendon problems, the mechanical
overload is thought to be precipitat-
ed or adversely impacted by intrin-
sic factors, such as malalignment,
inflexibility, eccentric muscle use,
and muscle weakness or imbalance.
These conditions can result in ex-
cessively high and/or frequent
mechanical loads on tendons dur-
ing normal activities.  In theory,
they can be directly responsible for
some tendon injuries, but the stud-
ies that have been conducted were
flawed in design.8

Other potential etiologic factors
include age-related degeneration

and decreased vascular supply.9

Pathologic studies of patients with
chronic tendon problems reveal a
predominantly degenerative his-
tologic picture, with few, if any,
inflammatory changes found
within the tendon.  However,
those studies that evaluated the
paratenons have reported inflam-
matory cells in these tissues.10 It
is possible that the tendon goes
through an inflammatory phase
when it  is first injured.  This
phase is usually not analyzed his-
tologically, because most biopsy
specimens are obtained only after
the tendon has failed to heal fol-
lowing prolonged nonoperative
treatment.

Some of the pathologic tendon
changes also may be age-related.
Several studies have found a clear
relation between the incidence of
chronic tendon problems and
age.2,11 In the rotator cuff and the
Achilles tendon, these changes
have been attributed to ischemia
secondary to poor vascular sup-
ply.  More recent studies involving
the use of laser-Doppler tech-
niques have not confirmed this
hypothesis.  However, it is possi-
ble that once a frank tendon prob-
lem develops, secondary attempts
at healing result in a relative
increase in vascular supply.  This
secondary increase in vascularity
may explain some of the conflict-
ing results.

Chronic tendon injuries appear
to have a multifactorial etiology
(Table 1).  Certain factors may be
more important in one patient than
in another.  For instance, in the
young athlete with otherwise
healthy tendons, the repetitive
mechanical overload from exercise
may be the predominant factor,
whereas in the aging patient with
preexisting tendon degeneration,
exercise may merely be the Òper-
missive factorÓ that allows the
problem to become symptomatic.

Pathology

On the basis of the findings from
clinical, pathologic, and imaging
studies, it appears that there are
several types of chronic tendon
injuries and problems (Table 2).
When the tendon sheath or peri-
tendinous tissues are involved, the
diagnosis of peritendinitis, para-
tenonitis, or tenosynovitis is appro-
priate.  Inflammatory changes
involving the tendon sheath have
been well documented in the
Achilles tendon, the thumb abduc-
tor (de QuervainÕs disease), and the
long-finger flexor tendon (trigger
finger).10 However, inflammatory

Tendinitis and Other Chronic Tendinopathies

Journal of the American Academy of Orthopaedic Surgeons158

Table 1
Etiologic Factors in
Chronic Tendon Problems

Extrinsic factors
Repetitive mechanical load

Increased duration
Increased frequency
Increased intensity
Technique errors

Equipment problems
Footwear
Racquet size
Running surface
Protective gear

Intrinsic factors
Anatomic factors

Malalignment
Inflexibility
Muscle weakness
Muscle imbalance
Decreased vascularity

Age-related factors
Tendon degeneration
Decreased healing response
Increased tendon stiffness
Decreased vascularity 

Systemic factors
Inflammatory enthesopathy
Quinolone-induced

tendinopathy



lesions of the tendon have not been
demonstrated.  Therefore, it re-
mains uncertain whether tendinitis
is a distinct pathoanatomic entity.

Degenerative changes in tendons
have been clearly documented and
can be described as tendinosis or
tendinopathy.  Degenerative tendi-
nopathy appears to be prevalent at
or near the bony origin or insertion
of the tendon (Fig. 1).  Degenerative
lesions tend to occur on the joint
side of the tendon-bone junction
and appear similar to the enthe-
sopathy seen in some inflammatory
arthritides.  Common locations are
the rotator cuff, the common wrist
extensor (lateral epicondylitis), the
patella (jumperÕs knee), and the
Achilles insertion.  Occasionally,
the degenerative changes affect the
midportion of the tendon, particu-
larly in the Achilles tendon, which
some believe may be a precursor to
Achilles tendon rupture.12

Diagnosis

Some tendons, such as the Achilles
and patellar tendons, are anatomi-
cally very superficial, allowing
straightforward evaluation.  Others,
such as the rotator cuff tendons, are
relatively inaccessible, and the dif-
ferential diagnosis is more extensive;

sophisticated means of evaluation
may be necessary to rule out some
etiologic possibilities.  The most
common locations of chronic tendon
problems are listed in Table 3.

History
The histories of patients with a

chronic tendon problem can vary
widely, because of the wide spec-

trum of etiologic factors that may
be involved.  The role of repetitive
and/or intense mechanical over-
load can be determined by careful
inquiry about changes in work,
sports, and other recreational activi-
ties, not only in the days leading up
to the first symptoms but also in the
preceding weeks or even months.
Any type of change in training or
work routine can represent in-
creased mechanical stress for cer-
tain tendons.  The history should
also include questions regarding
the workplace or training condi-
tions and the use of appropriate
shoes and protective equipment.
However, the absence of a history
of repetitive mechanical overload
does not exclude the possibility of a
chronic tendon problem.

Other factors, particularly age-
related changes, appear to weaken
certain tendons, making them prone
to injury without an actual change
in the mechanical load placed on the
tendon.  The history may also reveal
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Table 2
Types of Chronic Tendon Problems

Diagnosis Tissue Involved

Paratenonitis Tendon sheath; para-, meso-, and epitenon

Peritendinitis Tendon sheath; para-, meso-, and epitenon

Tendinitis Tendon, endotenon

Tendinosis Tendon, endotenon, tendon-bone junction
(insertional or
midsubstance)

Tenosynovitis Tendon sheath; para-, meso-, and epitenon

Fig. 1 Histologic section from a resected lateral epicondylitis lesion.  Disorganized, rela-
tively acellular and avascular area consistent with a degenerative lesion (solid arrow) is
seen on the joint side of the otherwise normal tendon (open arrow) (original magnifica-
tion, ´40).



a ÒgellingÓ type of pain.  Many
chronic tendon problems cause
marked pain with use after a period
of rest (e.g., on arising in the morn-
ing).  As opposed to morning stiff-
ness associated with inflammatory
arthritis, the pain of tendon prob-
lems usually subsides rapidly,
sometimes within seconds or min-
utes of initial use.

Physical Examination
The physical examination may

yield the definitive diagnosis.
Peritendinitis and tenosynovitis
often result in visible or palpable
swelling of the tendon sheath,
sometimes accompanied by crepi-
tus or symptoms of triggering.  In
other forms of tendinopathy, the
tendon will be point tender to di-
rect palpation.  In insertional ten-
dinopathy, deep palpation of the
bone-tendon junction is occasional-
ly necessary because the affected
tendon tissue is usually located on
the deep joint side of the tendon
(Fig. 1).  Testing the tendon in ten-
sion (similar to muscle strength
testing) often reveals surprisingly

little pain compared with direct
palpation.  In some locations, like
the shoulder, direct palpation may
be difficult.  Indirect pressure on
the affected tendon through the
impingement maneuver in the
shoulder can indicate a chronic
rotator cuff tendon problem.
Restriction of joint motion also can
be present.

Diagnostic Tests
Routine radiographs are often not

needed during the initial visit if in-
volvement of the tendon or tendon
sheath is evident.  When there is
doubt, radiographs are appropriate
to eliminate the possibility of a prob-
lem such as degenerative arthritis of
the adjacent joint or a stress fracture
near the tendon-bone junction.
Calcification or ossification within
the tendon and traction spurs at the
bone-tendon junction support the
diagnosis of a tendinopathy; how-
ever, these findings can occur in
asymptomatic individuals as well.

In cases that are complex or that
do not respond to treatment, more
sophisticated imaging techniques

can be helpful.  Technetium bone
scanning can be positive in active
insertional tendinopathy, although
its clinical importance has yet to be
determined.  Evaluation of the ten-
don can also be accomplished
through diagnostic ultrasound.
Enlargement of the tendon, degen-
erative lesions, and partial and
complete tears can be documented
by an experienced ultrasonographer
(Fig. 2).  Magnetic resonance (MR)
imaging will allow evaluation of
the tendon as well as the surround-
ing structures, such as the adjacent
joint (Fig. 3).  However, the degree
of tendon involvement depicted by
MR imaging does not always corre-
late with the clinical symptoms.
Diagnostic injections of a local
anesthetic can be very helpful in
confirming the source of pain in
chronic tendon problems.

Nonsurgical Treatment

Once the diagnosis of a tendinopa-
thy has been made, treatment can be
initiated.  Before recommending a
certain form of treatment, it may be
important to explain the nature and
the expected course of the problem
to the patient.  Several studies have
found that many patients go through
a protracted course of chronic pain,
often lasting several months or
longer.2,3 Realistic patient expecta-
tions may avoid further problems
during the treatment period.

Correction of External Factors
The initial treatment should be

aimed at modifying etiologic factors
that are identified in the history.
Relative rest achieved by removing
the mechanical overload will at least
diminish the symptoms and allow
any intrinsic healing to proceed.
This goal can often be accomplished
with a temporary change in the
training regimen or occupation.
Changes in technique, ergonomics,
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Table 3
Most Common Diagnoses and Locations of Chronic Tendinitis

Diagnosis Location

Rotator cuff tendinitis Supraspinatus tendon insertion

Lateral epicondylitis Common wrist extensor tendon 
(tennis elbow) origin

De QuervainÕs disease Sheath/pulley of abductor pollicis
and trigger finger longus and long finger flexors

Hamstring tendinitis Hamstring tendon origin

Quadriceps tendinitis Quadriceps tendon insertion

Patellar tendinitis Patellar tendon origin
(jumperÕs knee)

Achilles tendinitis Sheath, midsubstance, or calcaneal
insertion

Posterior tibial tendinitis Midsubstance



and equipment should be consid-
ered.  Use of appropriate shoes, rac-
quet size, and protective devices
may be helpful, although controlled
studies on these interventions are
not available.

Absolute rest achieved by casting
or another form of immobilization
does not appear indicated for most
patients.  Laboratory investigations
demonstrate that immobilization

has detrimental effects on both heal-
ing and normal soft tissues.  Inter-
mittent splinting, especially at night,
is sometimes used, particularly in
patients with severe pain.  Some
clinicians have recommended inter-
mittent splinting as a means of plac-
ing the affected tendon under light
stretching for prolonged periods of
time.  The mechanical stretching is
thought to stimulate a healing
response.

Physical Therapy
Evaluation of the flexibility and

strength of the involved muscles, as
well as those proximal and distal to
the affected area, may reveal un-
usual tightness and/or imbalances.
Correction through exercise therapy
is often recommended, although the
efficacy of this treatment modality
has not been clearly documented.  A
controlled study of exercise therapy
in the shoulder has shown some
potential benefits.13 Exercise thera-
py with an emphasis on eccentric
strengthening also has been advo-
cated, but prospective, controlled
studies are not available to docu-
ment its superiority over other
forms of exercise therapy.8

Physical modalities, such as ice,
heat, and ultrasound, are often
used as an adjunct in the treatment

of tendinopathies.  Although labo-
ratory studies have suggested some
beneficial effects, they have not yet
been confirmed in clinical prac-
tice.14

Nonsteroidal Anti-inflammatory
Drugs

Nonsteroidal anti-inflammatory
drugs (NSAIDs) are generally rec-
ommended for the initial treatment
of symptomatic tendinopathy.  A re-
view of the literature revealed that
in five of nine placebo-controlled
studies of NSAID use in the treat-
ment of chronic tendon problems,
the results in the groups of patients
given NSAIDs were superior to
those in the control groups; howev-
er, all were short-term studies that
did not document complete resolu-
tion of the problem.15 While
NSAIDs may cause moderate anal-
gesia, it is not clear whether they
actually alter the natural history of
tendinopathy.  Side effects such as
gastrointestinal ulceration, nephro-
toxicity, and hepatotoxicity are not
uncommon with long-term use in
the elderly patient with arthritis.
These side effects seem to be less of
a concern with temporary NSAID
use in the younger patient with
tendinitis.

Corticosteroid Therapy
If the initial treatment fails, more

invasive intervention may be
appropriate.  In general, such inter-
ventions are not considered when
the patientÕs symptoms are low-
grade and do not interfere with
daily activities.  If the symptoms
and functional impairment warrant
further intervention, a local corti-
costeroid injection can be tried.
Oral corticosteroids have been
used, but there is little support for
their use in the literature.

Local injections, particularly
around weight-bearing tendons,
such as the Achilles and patellar
tendons, are controversial because
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Fig. 2 Sonograms of the right and left patellar tendons depict more enlargement of the
left tendon (white arrow) and a hypoechogenic area consistent with insertional tendinopa-
thy (black arrow).

Fig. 3 MR image demonstrates that
Achilles tendinopathy has progressed to a
joint-side partial tear (arrow).



of the possibility of steroid atrophy
and subsequent tendon rupture.
Laboratory investigations support
this potential deleterious side ef-
fect.  Intratendinous injections also
may cause tendon injury, especial-
ly if a large volume is used, be-
cause of the increased pressure fol-
lowing the injection; therefore,
they generally are not recommend-
ed.  Clinical reports of tendon rup-
tures following steroid injections
are numerous; however, these
have not been controlled studies.
Since ruptures also occur without
prior injection, the actual risk that
can attributed to the steroid injec-
tion is not known.

Of eight controlled studies in the
literature, three indicate improve-
ment with an injection even at
long-term follow-up.15 The initial
success rate was high in many
studies, but recurrences were com-
mon.  Although not specifically
studied, it seems appropriate to
minimize the number of injections
to a maximum of two or three with
at least 3 months between injec-
tions.  It is generally recommended
to avoid strenuous activities in-
volving the affected tendon for 2 to
3 weeks after the injection in the
hope of avoiding tendon rupture
during the phase of maximal
steroid atrophy.

Surgical Treatment

If the symptoms and functional im-
pairment continue beyond 4 to 6
months after the start of treatment,
surgery can be considered, weigh-
ing the potential side effects
against the level of severity of
symptoms.  Many patients will be
able to manage the problem well
with only modest changes in their
lifestyle and will not require fur-
ther invasive treatment.

Although there are few con-
trolled studies of the efficacy of

surgery, clinical reports tend to
show a high percentage of good and
excellent results.16,17 Most reports
recommend that surgery should
directly address the involved ten-
don.  It can be helpful to obtain a
preoperative MR imaging or ultra-
sound study to try to identify spe-
cific tendon involvement.  If the ten-
don itself is involved, the degenerat-
ed tendon tissue should be visual-
ized and debrided.  This is accom-
plished by splitting the tendon lon-
gitudinally and, if necessary, de-
taching some of the tendon tissue
from its insertion.  Normal tendon
tissue should be left attached.
Sometimes most of the tendon is
affected; in this circumstance, com-
plete excision with primary repair
and/or grafting can be considered.
Many surgeons recommend curet-
tage of any exposed bone.  It is not
clear whether this is important, but
reactive changes noted on bone
scanning and histologic studies
indicate that pathologic changes can
extend into the insertion point.

In patients with predominant
peritendinitis, surgery should be
focused on the peritendinous tis-
sues, with release and/or excision
of the tendon sheath.  Occasionally,
tight pulleys or retinacular tissue
(often found in the wrist and hand)
can be found and released.  A spe-
cial situation exists when surround-
ing bony prominences can be re-
moved, thereby relieving mechani-
cal pressure on the tendon and peri-
tendinous tissues.  Impingement of
the acromion on the supraspinatus
tendon is a common example of this
situation.

Specific Conditions

Achilles Tendinitis
Achilles tendon problems pre-

sent as insertional tendinopathy,
midsubstance tendinosis, or peri-
tendinitis.  The first two will main-

ly result in local pain and tender-
ness at the site of involvement.
Peritendinitis can result in crepitus
and diffuse swelling along the ten-
don.  Further evaluation may reveal
tightness in the Achilles tendonÐ
muscle unit.

Initial treatment usually includes
relative rest from overuse, a tempo-
rary heel lift, NSAIDs, and a stretch-
ing program.  Depending on the
severity of the condition, recovery
can take as long as 3 to 6 months.
Even in resistant cases, cortico-
steroid injections are generally not
recommended because of the possi-
bility of progression to a complete
Achilles tendon rupture.

If 6 to 12 months of nonopera-
tive treatment fails to result in
improvement, surgery can be con-
sidered.  Additional studies can be
helpful at this point.  A lateral radio-
graph will allow evaluation of
potential impingement on the pos-
terior process of the calcaneus.  An
MR imaging study can better de-
fine the extent of tendon involve-
ment (Fig. 3).

Surgical procedures should focus
on the injured or diseased tissue.16

Affected and/or scarred peritendi-
nous tissue should be released or
removed.  If the tendon itself is
involved, it should be debrided; a
local graft may be needed if this
results in marked weakening of the
tendon.  The results of surgery will
be good in most cases as long as the
specific pathologic changes in the
tendon are addressed.

Posterior Tibial Tendinitis
Posterior tibial tendinitis ap-

pears to be largely an age-related
degenerative tendinopathy.  It usu-
ally occurs in the midsubstance of
the tendon as it courses along the
medial side of the hindfoot.  The
initial symptom is medial foot pain,
which may progress to a painful
flatfoot as the tendon attenuates
and ruptures.
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Initial treatment involves relative
rest with a well-molded arch sup-
port and NSAIDs.  If the symptoms
persist for several months, surgery
can be considered.  In the early
stages of the tendinopathy, this can
include debridement and/or repair.
In more advanced stages, a tendon
transfer or even subtalar arthrode-
sis may be needed to alleviate
symptoms.

Patellar and Quadriceps
Tendinitis

Patellar tendinitis is mainly
found in patients who participate
in jumping or running activities
(hence the name ÒjumperÕs kneeÓ).
The eccentric muscle contraction
that occurs with landing on one leg
is thought to contribute to the
mechanical overload in this situa-
tion.8 It is most common at the
inferior pole of the patella as an
insertional tendinopathy.  Quadri-
ceps tendinitis is a similar problem
at the superior pole of the patella.
Both result in localized pain and
tenderness at the affected site.

Initial treatment involves a
decrease in impact exercise, quadri-
ceps stretching and strengthening
exercises, and NSAIDs.  In resistant
cases, friction massage and physi-
cal modalities such as ultrasound
can be considered.  Corticosteroid
injections are generally not used
because of the risk of rupture.  If
there is no improvement after 6 to
12 months, surgical treatment may
be warranted.  Radiography may
be helpful in ruling out other knee
disorders, but further imaging
studies are often not needed if the
diagnosis is clear.  Surgery in-
volves removal of the affected tis-
sue through a tendon-splitting
approach.  Curettage of the ex-
posed bone at the patellar pole may
be recommended.  Surgery can
result in significant improvement
in pain, although failures have
been reported.

De Quervain’s Disease and
Trigger Finger

Tendon problems appear to be
common in the hand and wrist.
Many syndromes have been de-
scribed, but most lack definitive
proof that they should be consid-
ered as distinct entities.  However,
inflammation and thickening of the
peritendinous tissues (and possibly
the tendon itself) of the abductor
pollicis longus tendon near the radi-
al styloid (de QuervainÕs disease)
and of the long-finger flexors near
the A1 pulley (trigger finger) appear
to be two distinct chronic tendon
problems in the wrist and hand.  De
QuervainÕs disease mostly results in
local pain and swelling, whereas
trigger finger usually is not a prob-
lem until the tendon starts trigger-
ing in and out of the pulley.  Both
conditions may respond to tempo-
rary immobilization with or without
a local corticosteroid injection.  If
nonresponsive, surgical release of
the first dorsal compartment or A1
pulley is usually successful in
resolving the problem.

Lateral Epicondylitis
Lateral epicondylitis, or tennis

elbow is an insertional tendinopa-
thy of the origin of the wrist exten-
sors at the lateral epicondyle.  Pain
with use of the wrist and hand and
localized tenderness are the most
common signs and symptoms.
Initial treatment can include rela-
tive rest (sometimes with a tempo-
rary wrist splint), NSAIDs, and
wrist stretching and strengthening
exercises.

In severe or resistant cases, corti-
costeroid injections are often used.
Relief may be obtained, but recur-
rences are common.  Surgery is
used for resistant cases and gener-
ally is thought to result in good
pain relief for the vast majority of
patients, although controlled stud-
ies are not available.  Debridement
of the common extensor tendon

with curettage or even ostectomy
of the epicondyle is generally used.

Rotator Cuff Tendinitis
Rotator cuff problems range from

mild tendinopathy to frank tendon
tearing.  The pathologic changes
seem to involve the supraspinatus
tendon preferentially and cause
pain with both use and rest in some
patients.  It may be considered an
insertional tendinopathy at the
greater tuberosity as well as a ten-
don injury due to impingement on
the acromion.

Initial treatment includes relative
rest with a decrease in overhead
activities, NSAIDs, and a stretching
and strengthening program for the
rotator cuff and scapular stabilizers.
If no improvement is seen in 2 to 3
months, a subacromial injection of
corticosteroids can be tried.  If pain
persists or recurs, radiographs can
be obtained to rule out other patho-
logic conditions and to evaluate the
shape of the potentially impinging
acromion.  An arthrogram can doc-
ument tendon tears but will be nor-
mal in most cases of tendinopathy
without a frank tear.  Magnetic reso-
nance imaging can visualize patho-
logic changes in the tendon; howev-
er, these changes may not correlate
well with the patientÕs symptoms
and should be viewed with caution.
Other problems in and around the
shoulder, such as instability and
labral disorders, can cause similar
problems, such as primary cuff
tendinopathy.  If nonoperative treat-
ment fails, a subacromial decom-
pression can be considered after 6 to
9 months of conservative treatment.

Whether acromial impingement
is mostly responsible for supra-
spinatus tendon disorders is not
certain.  Subacromial decompres-
sion has been shown to yield good
to excellent results in approximate-
ly 80% of patients,18 compared with
nearly 100% for surgical release of
resistant epicondylitis.  This sug-
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gests that the intrinsic tendinopathy
of the supraspinatus is not always
addressed by a subacromial decom-
pression alone.  If a partial tear of
the supraspinatus tendon is pre-
sent, excision and primary repair of
the tendon can be considered.

Future Directions

Many questions about chronic ten-
don problems remain unanswered.
Current scientific knowledge sug-
gests that many tendon problems
are not simply the result of me-

chanical overuse, but that many
other factors contribute to their
development.  The relative lack of
efficacy of currently used treatment
methods has led to research in new
directions.  Extracorporeal shock-
wave treatment, similar to that used
in nephrolithiasis, has been used in
initial pilot studies of chronic
tendinopathy.19 More recently,
growth factors have been shown to
have positive effects on tendon
fibroblasts, particularly in conjunc-
tion with motion.20 On the basis of
these findings, novel treatment
methods are being investigated.

Summary

Peritendinitis and degenerative
tendinopathy or tendinosis appear
to make up the majority of chronic
resistant tendon problems.  The
etiology is likely to be multifactor-
ial,  including such factors as
repetitive mechanical overload,
aging, and relative avascularity.
Initial treatment includes counsel-
ing, relative rest, use of NSAIDs,
and physical therapy.  Cortico-
steroids and surgery should be
reserved for resistant and dis-
abling cases.
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