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Abstract

Purpose Systematically search and analyse the results of

surgical and non-surgical treatments for insertional Achil-

les tendinopathy.

Methods A structured systematic review of the literature

was performed to identify surgical and non-surgical ther-

apeutic studies reporting on ten or more adults with

insertional Achilles tendinopathy. MEDLINE, CINAHL,

EMBASE (Classic) and the Cochrane database of con-

trolled trials (1945–March 2011) were searched. The

Coleman methodology score was used to assess the quality

of included articles, and these were analysed with an

emphasis on change in pain score, patient satisfaction and

complication rate.

Results Of 451 reviewed abstracts, 14 trials met our

inclusion criteria evaluating 452 procedures in 433

patients. Five surgical techniques were evaluated; all had a

good patient satisfaction (avg. 89 %). The complication

ratio differed substantially between techniques. Two stud-

ies analysed injections showing significant decrease in

visual analogue scale (VAS). Eccentric exercises showed a

significant decrease in VAS, but a large group of patients

was unsatisfied. Extracorporeal shockwave therapy

(ESWT) was superior to both wait-and-see and an eccentric

training regime. One study evaluated laser CO2, TECAR

and cryoultrasound, all with significant decrease in VAS.

Conclusions Despite differences in outcome and com-

plication ratio, the patient satisfaction is high in all surgical

studies. It is not possible to draw conclusions regarding the

best surgical treatment for insertional Achilles tendinopa-

thy. ESWT seems effective in patients with non-calcified

insertional Achilles tendinopathy. Although both eccentric

exercises resulted in a decrease in VAS score, full range of

motion eccentric exercises shows a low patient satisfaction

compared to floor level exercises and other conservative

treatment modalities.

Level of evidence III.

Keywords Achilles � Insertion � Tendinopathy �
Treatment � Systematic review

Introduction

Much has been published on the treatment for (midportion/

non-insertional) Achilles tendinopathy and retrocalcaneal

bursitis [11, 16, 23, 27, 29, 38, 39, 43, 46]. There is a

tendency to prescribe known effective treatment for (mid-

portion/non-insertional) Achilles tendinopathy or retro-

calcaneal bursitis to patients with insertional Achilles

tendinopathy [3, 17, 22, 28, 34, 36, 52]. Insertional

Achilles tendinopathy however is a distinct clinical entity

from midportion/non-insertional Achilles tendinopathy or

retrocalcaneal bursitis [8, 21, 35, 45, 50, 52]. Aetiology,

injury mechanism, treatment and rehabilitation differ

between these pathologies [34, 48]. The ‘extrapolation’ is

in part due to the confusing terminology of Achilles tendon

pathology [7, 13, 25]. Different pathologies have been

compared under the name of insertion tendinosis/pathy of

the Achilles tendon [2, 17, 40]. Moreover, the confusing

terminology aids in the current complicated overview of

data for the treatment for insertional Achilles tendinopathy

[2, 30, 34, 38, 41]. A recent terminology on Achilles
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tendon pathologies was proposed to simplify the current

terminology and hereby aid the clinical practice, both in

diagnostics and treatment [50]. The current treatment for

insertional Achilles tendinopathy varies substantially;

several surgical and non-surgical treatments have been

described, but there is no consensus on the most effective

management [5, 6, 10, 24, 42]. One previous study con-

cluded there is a consensus that non-surgical intervention is

preferred prior to surgical intervention for insertional

Achilles tendinopathy [24]. However, it has not been

studied which treatment is the most effective non-surgical

intervention or which is the most effective surgical inter-

vention. The purpose of this systematic review is to analyse

the effectiveness of different available surgical and/or non-

surgical treatment modalities for insertional Achilles

tendinopathy.

Materials and methods

The definition of insertional Achilles tendinopathy, retro-

calcaneal bursitis and midportion Achilles tendinopathy for

this systematic review was based on the recently proposed

terminology on AT pathology [50] (Table 1).

Primary outcome measures

• Change of numeric pain score [e.g. visual analogue

scale (VAS)]

• Patient satisfaction

Secondary outcome measures

• Complication rate

• Coleman methodology score

• Intervention

• Diagnostic method

• Other outcome data

Inclusion criteria

Studies reporting on the outcome of treatment for inser-

tional Achilles tendinopathy were eligible for this sys-

tematic review. A pain scale, overall patient satisfaction or

American orthopaedic foot and ankle (AOFAS)-Hindfoot

scale score had to be reported. Review and expert opinion

papers were excluded. There were no language barriers.

Exclusion criteria

Studies on the treatment for Achilles midportion tendinop-

athy or unspecified Achilles tendinopathies were excluded.

Studies combining the results of insertional and non-inser-

tional Achilles tendinopathy were also excluded if the results

of insertional Achilles tendinopathy could not be analysed

separately. All studies on pathology located at or around the

Achilles tendon insertion but not diagnosed as insertional

Achilles tendinopathy (e.g. retrocalcaneal bursitis) were

excluded. Studies were excluded if scaled data of pain (e.g.

Table 1 Terminology of Achilles tendon pathology

Term Anatomic location Symptoms Clinical findings Histopathology

Insertional

Achilles

tendinopathy

Insertion of AT onto calcaneus,

most often with formation of

bone spurs and calcifications in

tendon proper at insertion site

Pain, stiffness,

sometimes a

(solid)

swelling

Painful tendon insertion at the

midportion of the posterior
aspect of the calcaneus, swelling

may be visible and a bony spur

may be palpable

Ossification of enthesial

fibrocartilage, and sometimes

small tendon tears occurring at

tendon–bone junction

Retrocalcaneal

bursitis

Bursa in the recess between the

anterior inferior side of the AT

and the posterosuperior aspect

of the calcaneus (retrocalcaneal

recess)

Painful

swelling

superior to

calcaneus

Painful soft tissue swelling, medial

and lateral to the AT at the level

of the posterosuperior calcaneus

Fibro-cartilaginous bursal walls

show degeneration and/or

calcification, with hypertrophy of

the synovial infoldings and

accumulation of fluid in the

bursa. Alternatively, the bursa

may be primarily involved by

inflammatory or infectious

bursitis due to an inflammatory

arthropathy

Midportion

Achilles

tendinopathy

2–7 cm from the insertion onto

the calcaneus

A combination

of pain,

swelling and

impaired

performance

Diffuse or localized swelling Includes, but is not limited to, the

histopathological diagnosis of

tendinosis: implies

histopathological diagnosis of

tendon degeneration without

clinical or histological signs of

intratendinous inflammation, not

necessarily symptomatic
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VAS) or patient satisfaction was not provided. Studies

reporting on\10 patients were excluded.

Study population

Adults ([18 years) with diagnosed insertional Achilles

tendinopathy were eligible. Adults with non-insertional or

non-specified problems of the Achilles tendon insertion

were excluded.

Search strategy

An extensive MEDLINE, EMBASE (Classic) and

CINAHL search (1945–March 2011) was performed using

the following terms: (((((insertion OR insertional OR

enthesis OR attachment) AND (enthesitis OR enthesopathy

OR tendinopathy OR tendinosis OR tendinoses OR tendi-

nitis OR tendinitides OR tendinopathies OR tendonitis OR

tendonitides OR tenosynovitis) AND achilles)) OR ((tendon

OR tendons OR tendo) AND (enthesis OR attachment OR

insertion OR insertional) AND achilles AND (spur OR

spurs OR calcification OR calcif*)))) In addition, the

Cochrane Database of Clinical and Randomized Controlled

Trials were searched using the search term ‘Achilles’. After

combining the results and removing duplicates of these

searches, a total of 451 papers were retrieved. Based on

title, abstract and study design, 393 articles were excluded.

Exclusion was based on study design (105 articles), papers

unrelated to the Achilles tendon (172), related to the

Achilles tendon but unrelated to insertional Achilles

tendinopathy (33 articles related to midportion tendinopa-

thy, 83 articles related to Achilles tendon rupture) (Fig. 1).

The full text of the remaining 58 articles was obtained. A

review of references of full text articles obtained 15 new

articles. A total of 73 full text articles were reviewed. 59

articles were excluded based on full text, resulting in the

inclusion of 14 articles for this review (Table 3) [10, 12–

14, 20, 22, 26, 31, 32, 37, 42, 44, 51, 53].

Data collection and study selection

Two reviewers independently assessed all studies. These

two reviewers identified all titles, assessed the abstracts

independently and excluded the irrelevant articles. Any

remaining difference between reviewers was settled by

discussion. Authors of the included studies were contacted

by e-mail or phone to retrieve any necessary additional data

(Tables 3, 5).

Data extraction

The two reviewers independently extracted data for the

aforementioned outcome using a data extraction form.

Differences were settled by discussion. Complications

were divided in minor and major (Table 2).

Statistical analysis and quality assessment

Data are presented as weighted means and summed per-

centages. In addition, all included studies were measured

Fig. 1 Search strategy
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according the Coleman methodology score (CMS) for

tendinopathies of the Achilles tendon (Appendix 1) [47].

This score was created to assess the quality of studies

evaluating the surgical outcome for Achilles tendinopathies

[47]. The scale consists of two parts, with a highest pos-

sible score of 100. To simplify the quality comparison of

surgical and non-surgical studies, the ‘description of sur-

gical procedure given’ was interpreted as ‘description of

procedure given’ in non-surgical studies. In addition, as

there is no post-operative rehabilitation in non-surgical

studies, a maximum score was granted to non-surgical

studies for ‘‘description of post-operative rehabilitation’’.

The authors of the score stated that an increase in CMS

would show a decrease in effectiveness of the evaluated

treatment [47]. It was also described that an increase in

CMS had a positive linear correlation with an increase in

year of publication [47]. The Spearman correlation coef-

ficient (q) is calculated for both hypotheses.

Results

Results are divided in a surgical and a non-surgical group.

The non-surgical group is subdivided in four groups.

Population characteristics

The total number of patients with insertional Achilles

tendinopathy in the 14 included studies was 433; 452

tendons were treated. Overall, the weighted mean age of 12

studies was 49 years (range 18–83), 51 % male and 49 %

female (two studies did not report patient characteristics).

The subgroup surgical treatment had a weighted mean age

of 54 (range 18–83) years (one study did not report on

patient characteristics). The non-surgically treated sub-

group consisted of 50 % male and 50 % female with a

weighted mean age of 44 (range 21–80) years (one study

did not report on patient characteristics).

Surgical treatment

Six studies, covering five operative techniques and a total

of 200 patients with 211 tendons (procedures), were

evaluated (Tables 3, 4) [12, 20, 31, 33, 51, 53]. The

weighted mean age of surgically treated patients was 54

(range 47–57). The male–female ratio was 6:5 (55:45 %).

Five studies reported on patient satisfaction, all showed a

relative good outcome regarding patient satisfaction with

163 out of 183 patients (89 %) reporting an excellent or

good satisfaction (Table 4) [12, 31, 32, 51, 53]. A total of

52 complications (23 %) were documented; including

seven major complications (3.1 %) (Table 4). Subjective

pain scales and other questionnaires were not regularly

used (Tables 3, 5).

Non-surgical treatment

Injections

Two studies evaluated different types of injections [37, 44].

In a retrospective analysis, Ryan et al. [44] included 22

patients treated with ultrasound (US)-guided hyperosmolar

dextrose (20 mg/mL) injections. A mean of 5 injections

were given. The mean VAS on daily activity decreased

with 4.1 points (p = 0.001) (on a 10-point VAS scale) at

follow-up (28.6 months). The authors did not report on

patient satisfaction. Ohberg et al. [37] prospectively ana-

lysed 11 patients, who were treated with polidocanol

injections until symptoms dissolved (up to five injections).

The mean VAS showed a decrease of 5.9 at 8 months

follow-up, and 8 out of 11 (73 %) patients were satisfied

with the outcome (Table 5).

Eccentric training

Four studies evaluated the treatment for eccentric exercises

[13, 22, 26, 42]. A total of 92 patients with 100 painful

tendons were studied. A 12-week daily eccentric treatment

regime was used in every study. There were some differ-

ences in treatment protocol; three studies evaluated full

range eccentric exercises (below the step), whereas the

other evaluated floor level eccentric exercises (providing

less stress on the Achilles’ insertion); in addition, there

where some difference between ‘number of daily sets’ and

‘number of repetitions’. All four studies used a numerical

pain scale; three studies documented the patient satisfac-

tion of the received treatment [13, 22, 42]. When com-

bining the results, an overall decline on a 10-point scale

was 2.7 points (weighted mean). All studies combined, and

the patient satisfaction showed a large group of unsatisfied

patients: of 83 patients only 35 (42 %) were either

‘extremely satisfied’ or ‘satisfied’ (Table 5). Subdividing

the full range of motion eccentric group from the floor level

eccentric exercises, a noticeable difference was found. The

VAS for full range of motion decreased with a weighed

mean of 2.0 points, whereas in the floor level, group is

Table 2 Classification of complications

Major complications Minor complications

Achilles tendon rupture Discomfort

Any reoperation Superficial infections

Deep venous thrombosis Minor wound problems

Reflex dystrophy Scar tenderness/hypertrophy

Persisting neuralgia Mild form of paresthesia

Deep infections/major wound problems Prolonged hospitalization

1348 Knee Surg Sports Traumatol Arthrosc (2013) 21:1345–1355
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decreased with 3.9 points. In addition, 18 of 27 (67 %)

were satisfied in the floor level group, in the full range of

motion only 17 of 56 (30 %) were satisfied (Table 5).

Extracorporeal shockwave therapy

Two studies tested the effect of extracorporeal shockwave

therapy (ESWT) for insertional Achilles tendinopathy, one

prospective study and one randomized controlled trial [14,

42]. Furia et al. [14] prospectively compared an ESWT

group to a matched control group receiving non-specified

‘traditional treatment’. A mean decrease in VAS of four

points was measured after 12 months; 29 out of 35 (83 %)

patients were satisfied with ESWT. The control group

(n = 33) showed a significantly less decrease in VAS and

patient satisfaction. Rompe et al. [42] compared ESWT

with an eccentric training regime in a RCT, 25 patients

received ESWT. The VAS decrease was 5.1 points at final

follow-up, 16 (64 %) patients were satisfied with their

treatment. Overall, 49 out of 64 (77 %) were satisfied after

ESWT (Table 5).

Others

One study evaluated three different non-surgical treatment

modalities: Costantino et al. [10] compared laser CO2 with

TECAR and cryoultrasound. Five patients were included in

each group. Every intervention showed a significant

decrease in VAS score at follow-up. All five patients in the

cryoultrasound group were very satisfied; in the TECAR

Table 4 Studies describing surgical techniques, outlined are number of procedures; major and minor complications and surgical technique

Author N of

procedures

Complications Surgical technique

Major Minor Positioning Approach Description of procedure

Elias et al.

[12]

40 0 2 Prone Longit. midline incision

over AT

Diseased part of AT resected. Post sup. calcaneal

ostectomy ? spur resection. If 50–100 % of AT

detached reattachment and FHL autograft

McGarvey

et al. [32]

22 0 9 Prone Longit. midline inc.

through AT and

insertion

Calcification debridement if excessive ([50 %)

plantaris augm. or bone anchors if necessary;

retrocalcaneal bursectomy, AT defect

approximated with absor. sutures

Johnson

et al.

[20]*

22 1� 2 Same technique as McGarvey

Maffulli

et al. [31]

21 0 6 Prone Medial longit. inc. up to

1/3 of AT

Bursectomy, abnormal AT appearance were

explored by tenotomise (not repaired) and

excised, if 1/3 or [ of AT was detached

reattached with bone anchors

Wagner

et al.

[51]**

47 2± 2 Prone Medial J incision AT and paratenon debridement, no/partial

(\50 %) AT detachment; sup calcaneal

tuberosity resection. Reattachment with 4 bone

anchors

Wagner

et al.

[51]**

33 3§ 7 Prone Medial J incision AT and paratenon debridement, complete AT

release; sup calc. tuberosity resection; modified

Krakow technique, VY lengthening

reattachment with 4 bone anchors

Yodlowski

et al. [53]

41 1� 17 Prone Lateral longit. Inc.

between AT and

supero- lateral crest of

calcaneus

Preop AB iv. Fat pad; bursa; sup calc. tuberosity

resection. Excision of scar tissue; adhesions

between AT and paratenon. Check for

intratendineous calcifications, excised if present.

Reattachment of AT with bone anchors if

necessary

Totals 226 7 (3.1 %) 45 (20 %)

AT Achilles tendon, AB antibiotics

* Same surgical technique as McGarvey

** Same study comparing complete detachment of the AT with partial or no detachment
± One substantial wound infection; one surgical revision (complete detachment)
§ One AT rupture; two major wound problems
� One deep venous thrombosis

� One deep venous thrombosis
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group, two were very satisfied and three were satisfied; in

the laser CO2 group, all five were satisfied (Table 5).

Methodological quality

All included studies were measured according to the CMS

for tendinopathies of the AT [47]. The mean CMS was 58

(range 36–78) (Table 4). The surgical studies scored a

mean CMS of 52 (range 36–67), all non-surgical studies

scored a mean CMS of 62 (range 44–78). We did not find a

significant (p \ 0.05) correlation between the CMS and

effectiveness of the evaluated treatment (Fig. 2). In addi-

tion, the authors of the CMS stated there is a positive linear

correlation between the date of publications and the CMS

[47]. We found a significant positive linear correlation of

0.71 (p = 0.02) (Fig. 3).

Discussion

The most important findings of this study are the outcome

differences between ESWT, full range of motion eccentric

exercises, floor level eccentric exercises, and furthermore

the overall good outcome after surgical treatment in case of

persisting complaints. One previous systematic review was

performed regarding insertional Achilles tendinopathy, this

included 11 articles and outlined the current used treat-

ments; however, no outcome data were provided [24].

Despite the overlap, we believe that this systematic review

adds methodological quality and incorporates recently

published data to provide the best currently available evi-

dence. Regardless of the strict inclusion criteria, our sys-

tematic review reports on 14 articles and specifically

emphasizes the patient satisfaction and change in pain

scores. Herewith, we aimed to provide an overview of the

effectiveness for every available treatment for insertional

Achilles tendinopathy. Kearney et al. [24] concluded that

non-surgical treatment is preferred prior to surgical treat-

ment. In addition, they concluded that non-surgical treat-

ment favoured eccentric training and ESWT [24]. The

results of the current review however showed a large group

of unsatisfied patients after eccentric training compared to

other non-surgical treatment [12, 13, 22, 42] (Table 4). The

reason of this difference in interpretation of almost equal

data is unsure. Kearney et al. did not include multiple

studies which were included in this review. In addition,

their (primary) outcome measures were not clearly stated.

The primary outcomes of the current study are patient

satisfaction and change in pain scale. Hence, the primary

outcomes variance may cause the interpretation differ-

ences. As eccentric training has a substantial effect on the

decrease of pain, this may be interpreted as effective;

Kearney et al. may have based their conclusion hereupon

regardless of the patient satisfaction. The included studies

used a wide range of outcomes with little consistency

between studies (Tables 3, 5). Evaluation and comparison

are therefore difficult. As data are presented as weighted

means and summed percentages, the results should be

interpreted with caution. The most frequent used outcome

was a numerical pain scale, often a 11-point scale but also a

7-point or no numerical scale was used. In addition, the

AOFAS, VISA-A, Roles & Maudsley score and different

patient satisfaction measurement methods were used. The

CMS was used to assess the methodological quality of

included articles. The CMS was first designed to assess the

quality of patella tendinopathy, later it was modified by

Tallon et al. to assess the quality of surgical studies on

Achilles tendinopathy [9, 47]. Out of a maximum score of

100 point, the mean CMS for included studies was 58

(range 36–78). As stated, the maximum score of ten points

was granted for ‘description of post-operative rehabilita-

tion’ to non-surgical studies. This simplified the compari-

son of relative outcome in quality between surgical and

non-surgical studies. It also implicates that the absolute

Fig. 2 Relationship between CMS and reported success rate (non-

significant difference)
Fig. 3 Relationship between CMS and year of publication q = 0.71

(significant difference, p = 0.02)
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mean overall score of non-surgical studies would be biased

by the used treatment as these studies start with a CMS of

ten points. All included surgical studies however scored ten

points for ‘description of post-operative rehabilitation’.

Surgical treatment

A total of six studies evaluated the outcome of surgical

treatment for insertional Achilles tendinopathy [12, 20, 31,

32, 51, 53]. The evaluated studies described five different

operative techniques (Table 4). None of the included sur-

gical techniques were minimally invasive. All minimal

invasive surgical studies were excluded due to unclear

terminology, minimal invasive studies focused on retro-

calcaneal bursitis instead of insertional Achilles tendinop-

athy [29, 49]. Three studies used a medial incision: two a

midline or central incision and one a lateral incision. All

techniques involved resection of the posterosuperior cal-

caneal prominence, retrocalcaneal bursa and intratendinous

calcifications. All studies detached the AT partially or in

total, reinserted the AT with bone anchors or performed

augmentation (plantaris tendon or FHL). Despite the

(minor) differences in surgical technique, there were large

differences in complication rate. One study reported no

major and only 7.5 % minor complications [12]. Others

reported 23 % major and 59 % overall complications [32].

Although the difference in complication rate was evident,

there was almost no difference in patient satisfaction

(Table 5). Outcome on pain scores (e.g. VAS) was scarcely

reported [12, 53]. Based on the included studies, it is not

possible to draw any conclusions regarding the best sur-

gical technique for insertional Achilles tendinopathy.

Non-surgical treatment

Injections

Two studies evaluated medicinal injections as a minimal

invasive treatment [37, 44]. Sclerosing polidocanol was

injected as well as hyperosmolar dextrose. As the included

study with sclerosing polidocanol is only a pilot, with

hitherto no subsequent study, the positive outcome should

be considered with care. Hyperosmolar dextrose injections

for tendinopathies have been studied rarely, albeit the

positive results raise expectations, clinical use should be

with caution.

Eccentric exercises

Four studies evaluated the outcome of eccentric exercises

for insertional Achilles tendinopathy [13, 22, 26, 42].

There were some important differences between treatment

protocols; most notably, the difference between full range

of motion exercises and floor level exercises. Evaluating

the separate results an important difference was found:

good outcomes for floor level exercises compared to

insufficient results of full range of motion studies

(Table 5). All studies used a 12-week training protocol

with painful exercises 2 or 3 times daily, with up to three

sets of 10–15 repetitions each. However, all studies had a

relative short follow-up as the longest was 4 months.

Despite the good outcome for midportion Achilles ten-

dinopathy with full range of motion eccentric exercises,

and in contrast with the statement of a previous systematic

review, full range eccentric training may not be the first

treatment of choice for insertional Achilles tendinopathy as

the patient satisfaction is unfavourable compared to other

conservative treatment modalities for insertional Achilles

tendinopathy [24]. 70 % of all patients were unsatisfied

after a 12-week full range eccentric training regime

(Table 5). Although evaluated in only one study, the results

of floor level eccentric exercises are much more promising:

67 % per cent satisfied after floor level compared to 30 %

satisfied after full range exercises. The focus of eccentric

treatment should therefore be on floor level exercises.

Extracorporeal shockwave therapy

One prospective study and one randomized controlled trial

evaluated ESWT for insertional Achilles tendinopathy

[14, 42]. The same study group performed both studies. A

low-to-medium energy ESWT was given without the use of

anaesthesia. The RCT and prospective study both showed

good results. A decrease in subjective pain scale (-4.8)

and high patient satisfaction were found (Table 5). For the

prospective study, it should be noted that the patient

selection was biased on insurance claim and the control

group received not more than a wait-and-see protocol, the

outcome may therefore be affected by placebo effect.

Others

One study evaluated Laser CO2 with TECAR and cryoul-

trasound [10]. All showed significant decrease on a VAS.

Although the results seem promising, the study included

only 15 patients with insertional problems, the three dif-

ferent groups consisted of merely five patients. No other

studies evaluated the outcome of these treatments; addi-

tional evidence is a necessity as the current evidence is too

weak to draw conclusions or to provide a clinical treatment

advice.

Calcifications versus no calcifications

Nine of 14 studies reported on the presence of a bony

disorder, located at the insertion of the AT into the

Knee Surg Sports Traumatol Arthrosc (2013) 21:1345–1355 1353
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calcaneus, in every case [12, 15, 20, 22, 26, 31, 37, 42, 53].

Four of six studies evaluating surgery for insertional

Achilles tendinopathy reported on bony disorders [12, 20,

30, 53]. In addition, the diagnostic method was based on

imaging in 12 studies, and this was unclear in two other

studies (Table 3). This is important, as the outcome of a

treatment could be different in patients with bony pathol-

ogy compared to a group without bony pathology. Hence,

imaging is essential in the diagnoses and thus treatment for

insertional Achilles tendinopathy. Future research should

differentiate between and/or compare treatments in a group

with bony disorder and a group without bony disorder.

Study limitations and clinical relevance

The most important limitation of this study is the low level

of evidence of included studies and the substantial risk of

bias herein. Only one randomized controlled trial could be

included; most studies were prospective or retrospective in

design. Another important limitation is the terminological

confusion surrounding Achilles tendon pathology [18, 19,

30, 38, 50]. This systematic review used strict inclusion

criteria to define insertional Achilles tendinopathy; as a

result, studies may be excluded based on the used termi-

nology. As insertional Achilles tendinopathy differs from

other chronic Achilles tendon pathology, the results of this

analysis are largely dependent on the proper diagnosis and

terminology of the included studies [30, 31, 35, 45, 50, 52].

Although all studies reported that the diagnosis was based

on clinical findings and different imaging techniques,

patient’ symptoms may have been based on other pathol-

ogy instead of insertional Achilles tendinopathy (e.g. ret-

rocalcaneal bursitis). Finally, insertional Achilles

tendinopathy may occur together with retrocalcaneal bur-

sitis, if patients have this combination and are treated for

one or the other a minimal effect of intervention can be

expected [1]. A comparison between these entities after

surgical intervention was made by Watson [52]; he found

different results between these pathologies in spite of the

same surgical intervention, hereby reemphasizing the dif-

ference between these pathologies.

Despite the generally low level of quality of available

studies, the outcome is of clinical importance [4]. This study

is the first to evaluate the effectiveness of non-surgical and

surgical interventions for insertional Achilles tendinopathy

based on patient satisfaction, pain and complication rates. In

addition, it points at the clear distinction (in outcome)

between the currently used eccentric exercises protocols for

insertional Achilles tendinopathy; finally, it shows the

importance of differentiation between calcified and non-

calcified insertional Achilles tendinopathy.

Conclusion

It was found that there are numerous treatment modalities,

non-surgical and surgical, for insertional Achilles tendin-

opathy. Regarding non-surgical treatment, although both

showed a decrease in VAS score, a substantial difference

was found between the outcome of full range eccentric

exercises and floor level exercises in insertional Achilles

tendinopathy; full range of motion exercises resulted in a

low patient satisfaction compared to floor level exercises or

other treatment modalities. The results of floor level

eccentric exercises are promising but currently evaluated by

only one study. ESWT, although based on only two studies,

appears effective in patients with non-calcified insertional

Achilles tendinopathy. Evaluation by other study groups

would substantially strengthen the current positive position

of ESWT. Different surgical techniques are used to treat

insertional Achilles tendinopathy. There are some differ-

ences in outcome, mainly regarding complication rate.

Despite these differences, the patient satisfaction is rela-

tively high in all surgical studies. Based on the available

studies, it is not possible to draw any conclusion regarding

the best surgical technique for insertional Achilles tendin-

opathy. Finally, it is evident that more high level evidence

studies are necessary to be more conclusive regarding the

best available treatment. Future studies should focus on

clearly stating the exact studied pathology (bony involve-

ment/not) and use validated outcome measures.
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