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Long-Term Prognosis of Patients With
Achilles Tendinopathy
An Observational 8-Year Follow-up Study
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Matti Pasanen,‡ MSc, and Markku Järvinen,*† MD, PhD

From the Departments of *Surgery and iRadiology, Tampere University Hospital, Tampere,
the †Medical School and the Institute of Medical Technology, University of Tampere,

Tampere, and the ‡Accident and Trauma Research Center and the Tampere Research
Center of Sports Medicine, UKK Institute, Tampere, Finland

ABSTRACT

To determine the long-term outcome of patients
treated nonoperatively for acute or subchronic (dura-
tion of the symptoms before initiation of the treatment
less than 6 months) Achilles tendinopathy, we per-
formed a follow-up analysis on 83 of 107 patients an
average 8 6 2 (SD) years after the initial contact. The
analysis included a questionnaire, clinical examination,
performance tests, muscle strength measurement, and
ultrasonographic examination. Twenty-four of the 83
patients (29%) had to be operated on during the fol-
low-up period. Seventy patients (84%) had full recov-
ery of their activity level, and at 8 years’ follow-up 78
patients (94%) were asymptomatic or had only mild
pain with strenuous exercise. However, a clear side-
to-side difference between the involved and the unin-
volved sides was observed on the performance test,
clinical examination, and ultrasonography. Also, 34 pa-
tients (41%) started to suffer from overuse symptoms
in the initially uninvolved Achilles tendon. The results of
our 8-year follow-up showed that the long-term prog-
nosis of patients with acute-to-subchronic Achilles ten-
dinopathy is favorable as determined by subjective and
functional assessments. In the clinical and ultrasono-
graphic examinations, mild-to-moderate changes were
observed rather frequently in both the involved and
initially uninvolved Achilles tendons, but the occur-
rence of these changes was not clearly related to the
patients’ symptoms.

Achilles tendon overuse injuries are commonly associated
with physical activities, including running and jump-
ing.12,34 It has been recommended that the clinical syn-
drome, characterized by a combination of pain, swelling
(diffuse or localized), and impaired performance, be la-
beled Achilles “tendinopathy.”25 Based on histopathologic
examination findings, tendinopathy may be divided fur-
ther into peritendinitis and tendinosis, and these entities
may coexist. Clinically, however, such a division cannot be
reliably made. In the acute phase of Achilles tendinopathy
the tendon is diffusely swollen and edematous, and ten-
derness to palpation is usually greatest in the middle
third of the tendon. Sometimes, crepitation due to the
fibrin precipitated from the fibrinogen-rich fluid around
the tendon can be observed.6 The pain and stiffness often
appear during the first steps in the morning or at the start
of running, but these symptoms may decrease as the run-
ner warms up.11,19 For the patient, the most common
practical problem of Achilles tendinopathy is the pain-
induced limitation in sports and related activities; there is
usually no restriction in normal daily activities.

In more chronic phases of Achilles tendinopathy, exer-
cise-induced pain is still the cardinal symptom, while
crepitation or effusion diminish. Frequently, tender nod-
ules, as well as diffuse thickening of the soft tissues, can
be seen around the tendon. In the worst cases, Achilles
pain and discomfort may become constant, even with
walking.14

The exact cause and pathogenesis of Achilles tendinopa-
thy is still largely unknown, and neither prospective ob-
servational follow-up studies on the natural course of this
complaint nor randomized treatment interventions with
long-term follow-up have been published. Therefore, the
treatment strategies recommended for Achilles tendinopa-
thy vary considerably and the given treatment is fre-
quently based on empirical experience only.6 Patients
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with tendinopathy in the acute-to-subchronic phases have
been treated with restriction of activity,11 cryotherapy,2

nonsteroidal antiinflammatory drugs,2 intravenous injec-
tions of heparin,16,30 glycosaminoglycan polysulfate injec-
tions,33 local corticosteroid injection around the tendon,11

heel lifts and orthoses,2,18 strength and flexibility exercis-
es,2 and different forms of physical therapy.9 For the
chronic phase of Achilles tendinopathy, surgery has been
considered an acceptable choice among patients who fail
to respond to nonoperative treatment.11,12,22,23,27,31,32

The aim of this observational 8-year follow-up study
was to examine the long-term results of nonoperative
treatment for acute-to-subchronic Achilles tendinopathy.
Specifically, the follow-up was designed to assess the long-
term subjective, functional, and clinical outcome of pa-
tients with unilateral acute, subacute, or subchronic
Achilles tendinopathy and to analyze the ultrasono-
graphic findings from their Achilles tendons.

PATIENTS AND METHODS

Patients

During the period from 1985 through 1993, 107 patients
(78 men and 29 women) who visited the Tampere Re-
search Center of Sports Medicine for acute, subacute, or
subchronic Achilles tendinopathy and met the following
inclusion criteria formed the basic population of the study:
1) a diagnosis of unilateral, nonchronic Achilles periten-
dinitis based on clinical examination (defined as exer-
tional pain and palpable tenderness in the Achilles tendon
of less than 6 months’ duration; patients with insertional
complaints were excluded), 2) no previous Achilles tendon
disorders, 3) age 16 to 65 years old, and 4) patient initially
decided to try a nonoperative treatment strategy. Eighty-
three of the original 107 patients (78%) could be followed
an average of 8 6 2 years after the initial contact. Of the
24 patients not included in the follow-up, 10 answered the

follow-up questionnaire but did not attend the re-exami-
nation (1 patient died before re-examination, 1 emigrated,
and 8 did not want to participate) and the other 14 could
not be traced.

According to the delay between the onset of the symp-
toms of the Achilles tendinopathy and the initiation of the
nonoperative treatment, the patients were divided into
three subgroups: 1) acute, the treatment was started less
than 14 days after the onset of the symptoms; 2) subacute,
the treatment was started 14 to 42 days after onset of the
symptoms; and 3) subchronic, the treatment was started
42 days to 6 months after onset of the symptoms. These
subgroups were based solely on the duration, and not
necessarily on the severity, of the symptoms.

The basic characteristics of the patients are presented
in Table 1. The most common symptom-inducing activities
were competitive running (18 patients, 22%), recreational
outdoor jogging (18 patients, 22%), and orienteering (17
patients, 20%). Fifty-one patients (62%) were competitive
athletes and 30 patients (36%) were recreational athletes;
2 patients (2%) did not participate in sports.

Treatment

In every patient, the nonoperative treatment strategy was
individualized and initiated after the first clinical exami-
nation. The patient could receive more than one treat-
ment, simultaneously or successively.

Modified rest (that is, rest of the injured site while
allowing activity in the uninjured parts of the body) and
gastrocnemius-soleus muscle stretching were recom-
mended for everyone. Local peritendinous steroid injec-
tions were given 1 to 3 times in 69 patients (83%), glycos-
aminoglycan polysulfate injection was given to 26 patients
(31%), and subcutaneous miniheparin was given to 1 pa-
tient (1%). Nonsteroidal antiinflammatory medication,
with or without local antiinflammatory gels, was used by
35 patients (42%). Thirty-five patients (42%) used stan-

TABLE 1
Basic Characteristics of the Patients in the 8-year Follow-up Study of Acute-to-Subchronic Achilles Tendinopathy

Characteristic

Groupa

Total
(N 5 83)Acute

(N 5 24)
Subacute
(N 5 24)

Subchronic
(N 5 35)

Sex
Male 18 17 26 61
Female 6 7 9 22

Mean age (years) 29 6 9 34 6 13 33 6 11 32 6 11
Affected side

Right 15 9 11 35
Left 9 15 24 48

Mean weight (kg)
Men 71 6 7 72 6 7 71 6 8 71 6 7
Women 58 6 4 58 6 6 64 6 11 61 6 8

Mean height (cm)
Men 180 6 5 177 6 5 180 6 6 179 6 5
Women 169 6 9 167 6 5 168 6 7 168 6 7

Onset of the symptoms
Very fast (within 24 hours) 7 10 8 25
Fast (within a few days) 8 7 5 20
Slow (longer than above) 9 7 22 38

a See text for definitions of groups.

Vol. 28, No. 5, 2000 Long-Term Prognosis of Achilles Tendinopathy 635

 at PENNSYLVANIA STATE UNIV on May 17, 2016ajs.sagepub.comDownloaded from 

http://ajs.sagepub.com/


dard-type heel lifts, and 12 patients (14%) received cus-
tom-made orthoses. Physical therapy was received by 12
patients (14%) and cryotherapy by 9 patients (11%).

The initial nonoperative treatment lasted from 2 weeks
to 3 months. No extended treatment strategy and contacts
were planned beyond this phase, that is, in the case of
recurrent aggravation of the symptoms of Achilles tendi-
nopathy the further strategy between nonoperative and
surgical treatments was considered individually. The
most important factors used to determine the initial or
further treatment strategy included duration and severity
of the symptoms, type and level of the symptom-inducing
activity, biomechanical predisposing factors, and response
of the symptoms to the initial nonoperative treatment.

Follow-up

The 8-year follow-up examination consisted of a question-
naire, clinical examination, performance tests, lower limb
strength measurements, and ultrasonographic examina-
tion of both of the Achilles tendons. In every evaluation,
the opposite (uninvolved) limb and Achilles tendon served
as a control.

Questionnaire. The questionnaire provided information
on the onset of the symptoms, subjective status of the
injured and contralateral Achilles tendons, later treat-
ments (including surgical treatment), and present physi-
cal activity.

Clinical Examination. The clinical examination was
performed by one author (MP) with special emphasis on
determining the presence of palpable tenderness and nod-
ules in the Achilles tendons and their insertional areas.
Intensity and the exact site of the tenderness were
recorded.

Performance Tests. The performance of the lower limbs
was determined by a standardized test protocol and scor-
ing scale of Kaikkonen et al.7 (Table 2). The subjective
evaluation was based on three questions (items I, II, and
III in the table) followed by evaluations of walking down a
staircase, rising on heels and toes, and a balance test
(items IV through VII). Finally, active range of motion of
the ankles in dorsiflexion and plantar flexion (knee ex-
tended) and stability of ankle joints using the anterior
drawer test were measured (items VIII and IX). The total
test score for both lower limbs was then calculated.

Muscle Strength Measurement. The isometric extension
strength of the lower limbs was measured separately for
the involved and uninvolved sides using an isometric leg
press dynamometer (Tamtron Inc., Tampere, Finland).
The knee and ankle angles were fixed at 90°. Three max-
imal efforts were allowed and the median value was
recorded.

Ultrasonographic Examination. Bilateral ultrasono-
graphic examination of the Achilles tendons was per-
formed at the Tampere University Hospital by a senior
radiologist (TP). All ultrasonographic examinations were
performed using a real-time linear array scanner with a
7.5-MHz transducer (Acuson Sequoia 512 Ultrasound Sys-
tem transducer, 8L5 38-mm linear MultiHertz, Acuson,
Mountain View, California). Direct contact scanning with

commercially available stand-off gel was used in every
patient. The patients were examined in the prone position
with their feet hanging over the edge of the scanning
table. Both longitudinal and transverse images were ob-
tained. The findings of the ultrasonographic examination
were classified into four different categories (no pathologic
alterations, mild abnormality, moderate abnormality, and
severe abnormality) according to criteria presented in Ta-
ble 3. In addition, the maximal sagittal diameter of the
Achilles tendons was measured 2 to 3 cm above the pos-
terior-superior corner of the calcaneus. In each patient,
the diameters of the left and right Achilles tendons were
measured at exactly the same level.

Statistical Analysis

The data were analyzed by using a personal computer
running the 1997 version of the SPSS statistical software
(SPSS Inc., Chicago, Illinois). The results of the question-
naire (subjective evaluation) were analyzed by a chi-

TABLE 2
A Scoring Scale for Performance Tests of the Lower Limbs7

Part Description Pointsa

I Subjective assessment of the affected limbb

No symptoms of any kind 15
Mild symptoms 10
Moderate symptoms 5
Severe symptoms 0

II Can you walk normally?
Yes 15
No 0

III Can you run normally?
Yes 15
No 0

IV Climbing down stairsc

Under 18 sec 10
18 to 20 sec 5
Over 20 sec 0

V Rising on heels
Over 40 times 10
30 to 39 times 5
Under 30 times 0

VI Rising on toes
Over 40 times 10
30 to 39 times 5
Under 30 times 0

VII Single-legged stance
Over 55 sec 10
50 to 55 sec 5
Under 50 sec 0

VIII Laxity of the ankle joint (anterior drawer sign)
Stable (#5 mm) 10
Moderate instability (6–10 mm) 5
Severe instability (.10 mm) 0

IX Dorsiflexion range of motion
$10° 10
5°–9° 5
,5° 0

a Excellent, 85 to 100; good, 70 to 80; fair, 55 to 65; poor, #50.
b Pain, swelling, stiffness, tenderness, or giving way during

activity (mild, only one of these symptoms is present; moderate,
two to three of these symptoms are present; severe, four or more
of these symptoms are present).

c Four levels of staircase with 38 steps (height, 18 cm; depth,
38 cm).
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square test. In the remaining frequency variables, compari-
sons of differences between the involved and uninvolved
Achilles tendons and between the different subgroups (that
is, between the patients in the acute, subacute, and sub-
chronic groups) in the performance test, clinical evalua-
tion, and ultrasonography (except sagittal diameter of the
Achilles tendon) were performed by weighted least-squares
method for repeated measurements. In continuous outcome
variables (sagittal diameter of the Achilles tendon and mus-
cle strength), one-way analysis of variance for independent
groups was used to determine the side-to-side differences
(between involved and uninvolved Achilles tendons) and dif-
ferences between the subgroups.

In each part of the analysis an alpha level of less than
5% (P , 0.05) was considered significant. The given sig-
nificance levels refer to two-tailed tests. The results of
muscle strength measurement and sagittal diameter of
the Achilles tendon are given as means 6 standard
deviation.

RESULTS

Need for Surgical Treatment

During the 8-year follow-up period, 24 of the 83 patients
(29%) underwent surgical treatment of the affected Achilles
tendon: 7 of the 24 patients (29%) in the acute group, 6 of
the 24 patients (25%) in the subacute group, and 11 of the
35 patients (31%) in the subchronic group. The majority of
the procedures (17 of the 24 operations [71%]) focused on

the pathologic structures around the tendon (release of
the peritendinous adhesions), but in 3 patients the sur-
gery additionally revealed intratendinous lesions that
were excised in every case. In one patient, an ultrasono-
graphic examination performed 2 weeks previously did
not show any changes in the fiber structure of the Achilles
tendon; however, the Achilles tendon ruptured spontane-
ously while the patient was playing soccer 3 weeks after
the onset of the symptoms of Achilles tendinopathy and
the tendon was repaired. In the three remaining patients,
the symptoms moved distally to the insertional area of the
Achilles tendon, and surgery confirmed the presence of
chronic retrocalcanear bursitis. The surgically treated pa-
tients recovered in 120 6 30 (SD) days and the final
outcome of these patients did not differ from those not
needing surgery (data not shown).

Subjective Evaluation

The symptoms of the affected Achilles tendon, recovery of
physical activity, and ability to walk and run are reported
in Table 4.

Forty-nine of the 83 patients (59%) were asymptomatic
at the final follow-up. Twenty-nine patients (35%) re-
ported mild exertional pain, and four patients (5%) re-
ported considerable pain, but only during strenuous exer-
tion. The remaining patient was an enthusiastic male
runner whose Achilles tendon had been treated initially
by corticosteroid injections. At the follow-up, he felt pain

TABLE 3
Ultrasonographic Classification of Achilles Tendon Abnormality

Classification Intratendinous lesion Peritendinous changes Changes in retrocalcanear
bursa Insertional changes

No alteration Homogeneous tendon
structure. Parallel fiber
bundles are clearly
visible. No
calcifications.

Clearly and sharp visible
borders of the Achilles
tendon. Normal
echogenicity in the
anterior border of the
tendon.

Maximum diameter less
than 10 mm and
thickness less than 2
mm. Normal echo
structure. Only slight
fluid in the bursa. No
calcification.

No calcification. Homogeneous
fiber structure in the
insertional area.

Mild
abnormality

Intratendinous hypoechoic
lesion, length 5 mm or
less, diameter 1 mm or
less. No calcifications.
Minor alterations in
echostructure of the
fibers.

Hyperechoic adhesions in
anterior border of the
tendon, length 10 mm or
less. Slight alterations in
peritendinous
echostructure.

Maximum diameter more
than 10 mm, or
thickness more than 2
mm but less than 4
mm. No calcification,
only slight alterations
in the bursal area.

Insertional calcification, length
10 mm or less and thickness
less than 2 mm.
Homogeneous fiber structure
in the insertional area.

Moderate
abnormality

Intratendinous hypoechoic
lesion, length 5 to 15
mm and diameter less
than 2 mm.
Intratendinous
calcification 5 mm or
less in length.

Hyperechoic adhesions in the
anterior border of the
tendon, length more than
10 mm. Slight alterations
in peritendinous
echostructure.

Thickness more than
4 mm. Fluid
accumulation in the
bursa. Moderate
alterations in the echo
structure in the bursal
area.

Insertional calcification, length
more than 10 mm and
thickness less than 2 mm.
Slight alterations in the echo
structure of tendon in the
insertional area.

Severe
abnormality

Intratendinous hypoechoic
lesion, length more than
15 mm or diameter
more than 2 mm.
Intratendinous
calcification more than
5 mm in length.

Hyperechoic adhesions in the
anterior border of the
tendon, length more than
10 mm and moderate to
severe variety in
peritendinous
echostructure.
Peritendinous calcification.

Thickness more than 4
mm. Severe fluid
accumulation in the
bursa. Severe
alterations in the echo
structure in the bursal
area.

Insertional calcification, length
more than 10 mm or
thickness more than 2 mm.
Moderate to severe variety
in the echo structure of
tendon in the insertional
area.
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in the affected Achilles tendon even at rest, but he was
still training daily.

Seventy of 83 patients (84%) had returned to their pre-
injury level of physical activity. Four patients (5%) could
not run normally, and one patient could not walk normally
because of Achilles tendon complaints (walking and run-
ning were considered normal when no limping existed, no
pain existed in light or moderate activity, and no stiffness
limited the range of motion of the ankle).

Between the different subgroups (acute, subacute, or
subchronic), no statistically significant differences were
observed in the subjective evaluation (exertional pain, P 5
0.46; recovery of physical activity, P 5 0.65).

Performance Tests

The distribution of the patients according to the four out-
come categories on the performance test scale are pre-
sented in Table 5. In the performance test of the lower
limbs, the uninvolved side was classified as excellent more
frequently than the involved side (45 of 83 uninvolved
lower limbs [54%] versus 35 of 83 involved lower limbs
[42%], P 5 0.03). There were, however, no statistically

significant differences in the distribution of these test
score categories between the different subgroups (acute,
subacute, or subchronic) (P 5 0.53).

Muscle Strength Measurement

In the isometric extension strength test of the involved
and uninvolved lower limbs (the maximum extension
strength of the entire lower limb), no statistically signifi-
cant differences were observed between the involved and
the uninvolved sides (P 5 0.86), nor between the different
subgroups (P 5 0.16). In patients initially in the acute
injury group, the mean extension strength was 106 6 22
kg in the involved lower limb and 109 6 21 kg in the
uninvolved lower limb; in the subacute injury group, these
numbers were 103 6 22 kg (involved) and 103 6 23 kg
(uninvolved); and in the subchronic injury group, 103 6 19
kg (involved) and 101 6 19 kg (uninvolved).

Clinical Evaluation

In the clinical evaluation, a palpable tenderness was
found more frequently in the involved Achilles tendon (35

TABLE 4
The Results of the Subjective Evaluation

Subjective measurement

Group
Total

(N 5 83)Acute
(N 5 24)

Subacute
(N 5 24)

Subchronic
(N 5 35)

Exertional pain of the involved Achilles tendon
No pain 16 15 18 49
Mild pain with strenuous exertion 7 6 16 29
Considerable pain with strenuous exertion 1 3 4
Pain at rest 1 1

Physical activity
Recovered to preinjury level 21 21 28 70
Decreased because of the injured Achilles

tendon
3 3 7 13

Can you walk normally?
Yes 24 23 35 82
No 1 1

Can you run normally?
Yes 24 22 33 79
No 2 2 4

TABLE 5
Distribution of the Patients According to the Performance Test Score Categoriesa

Score category

Group
Total (N 5 83)

Acute (N 5 24) Subacute (N 5 24) Subchronic (N 5 35)

Involved
limb

Uninvolved
limb

Involved
limb

Uninvolved
limb

Involved
limb

Uninvolved
limb

Involved
limb

Uninvolved
limb

Excellent 11 16 11 12 13 17 35 45
(85–100)

Good 10 7 11 10 19 15 40 32
(70–80)

Fair 3 1 1 1 3 3 7 5
(55–65)

Poor 1 1 1 1
(#50)

a There were no significant group differences, although in the total group the uninvolved side was classified as excellent more
frequently than the involved side (P 5 0.03) (the weighted least-squares method for repeated measurements).
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of 83 tendons [42%]) than in the uninvolved tendon (24 of
83 tendons [29%]), although the difference was not statis-
tically significant (P 5 0.058). In addition, no statistically
significant differences were observed between the differ-
ent subgroups (P 5 0.76).

Palpable nodules were also found more frequently in the
involved tendon (18 of 83 [22%]) than in the uninvolved
tendons (11 of 83 [13%]), but the difference was not sta-
tistically significant (P 5 0.11). Although these nodules
were found more frequently in the patients in the acute
injury subgroup, no statistically significant differences
were observed between the different subgroups.

Findings from Ultrasonography

The results of the bilateral ultrasonographic examination
of the Achilles tendons are shown in Table 6. In general,
ultrasonography showed intratendinous abnormality
more often in the involved Achilles tendon (29 of 83 ten-
dons [35%]) than in the uninvolved tendons (18 of 83
tendons [22%]) (P 5 0.017). This difference was especially
obvious among the more severe changes classified as
“moderate” or “severe” (Table 6). Between the subgroups,
no significant differences were seen (P 5 0.58).

Peritendinous abnormalities were observed in most of
the involved Achilles tendons (60 of 83 [72%]) and in
almost half of the uninvolved tendons (38 of 83 [46%]).
This difference was statistically significant (P , 0.001).
Between the subgroups, no significant differences were
seen (P 5 0.98).

In the insertional area (Achilles insertion and retrocal-
canear bursa), pathologic changes were found less fre-
quently than in the more proximal part of the Achilles
tendon. Changes in the retrocalcanear bursa were ob-
served in 12 of 83 Achilles tendons (14%) in the involved
side as well as in the uninvolved side, and insertional
changes were found in only 6 involved tendons (7%) and 1
uninvolved tendon (1%). These differences were not sta-
tistically significant, and the subgroup differences were
not statistically significant either.

The involved-to-uninvolved side differences in the max-
imal sagittal diameter of the Achilles tendons were small
(Table 6). This side-to-side difference was statistically sig-
nificantly larger in the acute group than in the subacute
group (group difference 1.1 mm, P 5 0.013) and sub-
chronic group (difference 0.9 mm, P 5 0.033).

Initially Uninvolved Achilles Tendon

During the 8-year follow-up, symptoms of overuse (exer-
tional pain with or without swelling and stiffness) devel-
oped in the initially uninvolved Achilles tendon in 34 of
the 83 patients (41%). The appearance of these overuse
symptoms was somewhat more common in the subchronic
group (16 of 35 patients [46%]) than in the acute group (8
of 24 patients [33%]) or subacute group (9 of 24 patients
[38%]), but the difference was not significant (P 5 0.46). In
5 of 83 patients (6%), the initially uninvolved Achilles
tendon was operated on during the follow-up period: 1 of
the 24 patients (4%) in the acute group, 2 of the 24 pa-

TABLE 6
The Results of the Ultrasonographic Examination

Ultrasonographic finding

Group
Total (N 5 83)

Acute (N 5 24) Subacute (N 5 24) Subchronic (N 5 35)

Involved
limb

Uninvolved
limb

Involved
limb

Uninvolved
limb

Involved
limb

Uninvolved
limb

Involved
limb

Uninvolved
limb

Intratendinous lesion
None 14 19 17 21 23 25 54 65
Mild 7 4 1 3 8 7 16 14
Moderate 1 1 6 4 2 11 3
Severe 2 1 2 1

Peritendinous changes
None 8 15 5 12 10 18 23 45
Mild 9 6 11 7 12 8 32 21
Moderate 6 2 6 5 11 9 23 16
Severe 1 1 2 2 5 1

Changes in the
retrocalcanear bursa

None 18 20 21 20 32 31 71 71
Mild 5 3 3 3 3 2 11 8
Moderate 1 1 1 2 1 4
Severe

Insertional changes
None 24 24 21 23 32 35 77 82
Mild 1 3 4
Moderate 2 2
Severe 1 1

Diameter of the Achilles
tendona (mm)

7.0 (61.8) 5.7 (60.8) 6.5 (61.3) 6.3 (61.4) 6.4 (61.3) 6.0 (61.3) 6.6 (61.5) 6.0 (61.2)

a The maximal sagittal diameter of the Achilles tendon was measured 2 to 3 cm above the posterior superior corner of the calcaneus
(in the right and left Achilles tendons of the same patient, the measurement was always done exactly at the same level).
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tients (8%) in the subacute group, and 2 of the 35 patients
(6%) in the subchronic group.

DISCUSSION

Our observational 8-year follow-up study showed that the
long-term prognosis of patients with acute-to-subchronic
Achilles tendinopathy is generally good and acceptable.
Seventy of the 83 patients (84%) fully recovered their
physical activity level, and at an average of 8 years after
surgery, 78 patients (94%) were asymptomatic or had only
mild pain with strenuous exercise. However, a clear side-
to-side difference between the involved and the unin-
volved sides was observed on the performance test, clinical
examination, and ultrasonography. Also, 34 of the 83 pa-
tients (41%) started to suffer from overuse symptoms (ex-
ertional pain with or without swelling and stiffness) in the
initially uninvolved Achilles tendon. On the involved side,
delay of up to 6 months between the onset of the symptoms
and initiation of nonoperative treatment did not have any
remarkable effect on the long-term outcome.

Although this study is the first prospective long-term
follow-up of patients with acute-to-subchronic Achilles
tendinopathy (using subjective, functional, and clinical
assessments as well as ultrasonographic examination as
outcome criteria), it has two clear limitations and they
need to be considered. First, as no consensus exists on how
to treat a patient with Achilles tendinopathy, the nonop-
erative treatment initiated after the first examination was
not uniform in this study. All patients were recommended
modified rest and gastrocnemius-soleus muscle stretch-
ing, and many of the patients (83%) received one to three
local peritendinous corticosteroid injections. Second, at
the initiation of the study, neither ultrasonographic nor
MRI scans of the Achilles tendon were obtained, and thus
it is not known whether some of the peri- or intratendi-
nous follow-up findings were present before treatment. On
the other hand, according to a recent prospective follow-up
of patellar tendons in female basketball players,10 occur-
rence of imaging abnormalities at baseline was a poor
predictor of the development of jumper’s knee. Because
this discrepancy has been recognized in our clinical prac-
tice for a long time, it is unlikely that baseline imaging
studies would have changed the results of the current
follow-up.

In a retrospective study, Kvist13 found that 24% of 411
patients with Achilles tendinopathy and insertional pain
needed surgical treatment. Leppilahti et al.24 reported in
their retrospective study that 46% of their 273 patients
with overuse injuries of the Achilles tendon were treated
surgically. In a more recent retrospective study by
Johnston et al.5 an even greater proportion of the patients
with chronic Achilles tendon disorder (20 of the 41 pa-
tients, or 49%) was reported to need surgical treatment.
The different proportions of the patients needing surgical
treatment in these retrospective studies might be due to
differences in the selection of the patients in the study,
variability in the treatment strategies between the clinics,
or difference in the duration of the follow-up period. In our
8-year follow-up, 29% of the patients with acute or sub-

chronic Achilles tendinopathy did not have success with
nonoperative treatment and these patients were operated
on. The forthcoming years will show whether additional
operations will be needed.

In our study, the final outcome of the surgically treated
patients did not differ from that of the nonoperatively
treated patients. However, no randomized treatment in-
tervention was attempted; thus, the patients treated sur-
gically may have differed already at baseline from those
treated nonoperatively (the nonresponding cases are more
likely to become included in the surgical group). Thus, in
this study, comparison of patients with surgical versus
nonsurgical treatment was not an adequate procedure and
therefore these data were not presented in detail.

Tendon degeneration, resulting in reduction of the ten-
sile strength of the tendon, may predispose an Achilles
tendon to spontaneous rupture,6 but only 4% to 33% of the
patients with complete Achilles tendon rupture have been
reported to have preexisting symptoms.1,8,17 Tendon rup-
tures have also been suspected to be associated with the
use of local injections of corticosteroids, but the true effect
of peritendinous injection on risk of tendon rupture is still
unknown, and therefore well-controlled clinical studies
are needed.3,6,20 In our study, one patient had suffered
from symptoms of Achilles tendinopathy for 2 weeks and
was examined with ultrasonography (in which no intra-
tendinous abnormality was found). This patient received a
peritendinous injection of corticosteroid and glycosamino-
glycan polysulfate. One week after the injection, he sus-
tained a complete Achilles tendon rupture in a soccer
match. In interpreting this occurrence, we have to remem-
ber that the main reason for the rupture may not have
been the degenerating effects of the cortisone but its an-
tiinflammatory effect (quick pain relief and consequently
quick return to strenuous physical activity). Today, it is
widely believed that a judicious use of locally injected
corticosteroid—that is, limited number of injections (1 to
3), no intratendinous injection, no injection of chronic
tendon disorders (tendinosis), no use of substances with
long-lasting effects such as triamcinolone, and dilution of
the corticosteroid with local anesthetic before the injec-
tion—is likely to have minimal adverse effect on the target
tendon.6,14,20

Although the long-term prognosis of patients with
acute-to-subchronic Achilles tendinopathy seems good and
acceptable (physical activity was fully recovered in 84% of
the patients and 94% of the patients were asymptomatic
or had only mild pain in strenuous exercise), palpable
tenderness was found in 42% and palpable nodules in 22%
of the involved Achilles tendons at the 8-year follow-up. In
the contralateral Achilles tendons, the palpable tender-
ness and palpable nodules were observed less frequently
(in 29% and 13%, respectively). On the other hand, this
tenderness in the Achilles tendon was usually mild; mod-
erate or severe tenderness to palpation was found in only
8% of the involved and 5% of the contralateral Achilles
tendons. In addition, since the delay between the onset of
the symptoms and the initiation of the nonoperative treat-
ment did not affect these results, the clinical relevance of
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the palpable tenderness and nodules in the Achilles ten-
don remain questionable and without strong evidence.

Ultrasonographic examination has been reported to re-
liably visualize the indistinct borders of the tendon and
thickening of the anterior border of the tendon in patients
with Achilles tendinopathy.15,28 In the Achilles tendon
with tendinosis, ultrasonography can identify the intra-
tendinous hypoechoic lesions and the altered structure of
the tendon.15,21,26 Preoperative ultrasonographic findings
concerning intratendinous degenerative lesions or peri-
tendinous abnormality of the Achilles tendon, when com-
pared with subsequent surgical findings, have also been
demonstrated to be very reliable.28 In the present study,
the pathologic ultrasonographic findings were rather com-
mon, and the involved side was affected more frequently
than the uninvolved side. The delay between the onset of
the symptoms and the initiation of the nonoperative treat-
ment did not, however, affect the main results of the
ultrasonographic examination, although the side-to-side
difference in the sagittal diameter of the tendon was
larger in the acute injury group than in the subacute or
subchronic injury groups. Abnormal ultrasonographic
findings were especially common in peritendinous tissues;
in 72% of the involved and in 46% of the contralateral
Achilles tendons the paratenon was abnormal. The peri-
tendinous changes were, however, usually mild or moder-
ate and were often located in the anterior border of the
distal Achilles tendon. Many of the patients with ultra-
sonographic peritendinous changes were asymptomatic or
had only mild pain after strenuous exercise, and these
changes were common in the contralateral side as well
(Table 6).

Degeneration of the tendon can develop without clinical
symptoms, and the tendon can become symptomatic with
heavy training.29 In a study by Kannus and Józsa,8 pre-
existing degenerative changes were demonstrated histo-
logically in nearly all tendons with a spontaneous rupture.
However, the exact role of the intratendinous lesions in
the pathogenesis of the Achilles tendon overuse injuries,
symptoms of the patient, and, in particular, treatment of
the patient is not known.6 In the surgical treatment of a
degenerative intratendinous lesion, longitudinal incision
of the tendon and sharp excision of the degenerative lesion
have been recommended.4,12,23,27,31,32 In the present
study, a few patients had mild intratendinous ultrasono-
graphic changes of the Achilles tendon at the follow-up;
however, these patients did not have considerable clinical
symptoms.

Almost all known intrinsic and extrinsic predisposing
factors to Achilles tendon overuse injuries are sometimes
seen bilaterally. Thus, it is not known what structures
or abnormal findings in the imaging or surgery of the
Achilles tendon are actually responsible for the pain
and related symptoms. In this study, mild-to-moderate
peritendinous and intratendinous changes were seen
rather frequently in the contralateral Achilles tendon, but
these tendons did not have considerable symptoms. Thus,
these ultrasonographic changes could have been induced,
at least partly, by the long-standing exertion alone.

The coexistence of Achilles tendinopathy and inser-

tional complaint has been reported previously.6,32 In this
study, in 3 of the 83 patients (4%) with initially noninser-
tional Achilles tendinopathy, the exertional pain also ap-
peared in the insertional area and needed surgical treat-
ment. In addition, ultrasonography showed pathologic
changes in some patients’ retrocalcanear bursae (in 14% of
the involved and uninvolved tendons) and in the Achilles
insertion (in 7% of the involved tendons and 1% of the
uninvolved tendons). As with abnormal peritendinous and
intratendinous ultrasonographic findings, the patients
with changes in the insertional area were asymptomatic
or had mild pain during strenuous exercise only. Never-
theless, we recommend that the insertional area should be
carefully examined during the clinical examination and
imaging studies, and in patients with noninsertional
Achilles tendinopathy.

In summary, this prospective observational follow-up
showed that the 8-year prognosis of patients with acute or
subchronic Achilles tendinopathy was generally favorable
as determined by subjective and functional assessments.
However, 29% of the patients had to be operated on during
the follow-up period. In the clinical and ultrasonographic
examinations, nonsevere changes were observed rather
frequently in both the involved and initially uninvolved
Achilles tendons, but the occurrence of these changes was
not clearly related to patients’ symptoms. Further studies
are needed to determine the role of the mild peritendinous
and intratendinous changes in the cause and pathogenesis
of Achilles tendon overuse injury, related symptoms, and,
in particular, treatment and prognosis of the patient. In
addition, even longer follow-up studies are needed to de-
termine the truly long-term course of the problem.
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