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TENDINOPATHYTENDINOPATHY

�� Tendon injuries Tendon injuries have become a have become a major     major     

problem problem in sportsin sports (Kannus 1997)(Kannus 1997)

�� Estimated that chronic tendon injuries Estimated that chronic tendon injuries 

account for approximataly account for approximataly 50%50% of all of all 

occupational/recreational sports injuriesoccupational/recreational sports injuries
(Almekinders & Temple 1998)(Almekinders & Temple 1998)



TENDINOPATHYTENDINOPATHY

�� Achilles tendonAchilles tendon; one of the most injured ; one of the most injured 

tendons especially tendons especially in athletes involved in athletes involved 

in running and jumping in running and jumping 
(Kvist 1994, Josza & Kannus 1997, Alfredsson 2000, Paavola 2000)(Kvist 1994, Josza & Kannus 1997, Alfredsson 2000, Paavola 2000)

�� Also found that 1/3 of patients with Also found that 1/3 of patients with 

Achilles tendinopathy are Achilles tendinopathy are not not 

physically activephysically active (Rolf & Movin 1997)(Rolf & Movin 1997)



TENDINOPATHYTENDINOPATHY

�� TendinopathyTendinopathy –– a health problema health problem

�� Tendon injuries are painful Tendon injuries are painful 

�� Recovery/healing takes a long timeRecovery/healing takes a long time

�� Patients often avoid physical activity Patients often avoid physical activity with with 

potential negative impact on overall potential negative impact on overall 

health; weight gain, etc health; weight gain, etc 



CLASSIFICATION; ACHILLES TENDON INJURYCLASSIFICATION; ACHILLES TENDON INJURY

Acute injuriesAcute injuries Overuse injuriesOveruse injuries

Acute Acute 
phasephase

Chronic Chronic 
phasephasePartial Partial 

rupturerupture
Midportion Midportion 
paratendonitisparatendonitisDistal Distal 

bursitisbursitis

Midportion Midportion 
Achilles Achilles 
tendinopathytendinopathy

Distal Achilles Distal Achilles 
tendinopathytendinopathy

Acute total Acute total 
rupturerupture



Increased loading Increased loading 
of the tendonof the tendon

Adequate repair and Adequate repair and 
improved tissue qualityimproved tissue quality

Inadequate Inadequate 
repairrepair

Decreased ability to withstand Decreased ability to withstand 
loading loading 

Increased risk Increased risk 
for injuryfor injury

TENDON INJURYTENDON INJURY



Stages of tendon healingStages of tendon healing

0   days0   days 3 months3 months 6 months6 months 12 12 
monthsmonths

9 months9 months

Inflammatory phase

Repair phase

Remodelling phase
(Enwemeka 1989, Leadbetter 1992, Josza & Kannus 1997)(Enwemeka 1989, Leadbetter 1992, Josza & Kannus 1997)



OVERUSE TENDON INJURYOVERUSE TENDON INJURY

-- Studies have found Studies have found no signs of no signs of 
inflammationinflammation at the site of injuryat the site of injury

-- No inflammationNo inflammation

-- But then we are always referring to But then we are always referring to 
chronic injurieschronic injuries



CLASSIFICATION OF TENDINOPATHIESCLASSIFICATION OF TENDINOPATHIES

�� TendinosisTendinosis

�� Tendinitis/partial ruptureTendinitis/partial rupture

�� ParatenonitisParatenonitis

�� Paratenonitis with tendinosisParatenonitis with tendinosis

BonarBonar’’ s modification of Clancys modification of Clancy’’ s classification of tendinopathiess classification of tendinopathies

(Puddu et al 1976, Josza & Kannus 1997, Khan et al 1999)(Puddu et al 1976, Josza & Kannus 1997, Khan et al 1999)



TendinitisTendinitis

OVERUSE (CHRONIC) TENDON INJURYOVERUSE (CHRONIC) TENDON INJURY

TendinopathyTendinopathy



SYMPTOMS OF TENDINOPATHYSYMPTOMS OF TENDINOPATHY

�� PainPain with loadingwith loading

�� StiffnessStiffness

�� Symptoms better with decreased activity Symptoms better with decreased activity 

but reoccur when activity is resumedbut reoccur when activity is resumed

�� Many patients have had symptoms on Many patients have had symptoms on 

and off for and off for many yearsmany years



ACHILLES TENDINOPATHYACHILLES TENDINOPATHY

•• TendernessTenderness to palpationto palpation

•• Morning stiffnessMorning stiffness

•• Causes pain and difficulty with Causes pain and difficulty with 

physical activityphysical activity



DIAGNOSISDIAGNOSIS

�� Clinical diagnosisClinical diagnosis

�� Diagnostic Ultrasound Diagnostic Ultrasound 
((ÅÅstrströömm et al 1996,  et al 1996,  PaavolaPaavola et al 1998)et al 1998)

�� Power Doppler Power Doppler UltrasonographyUltrasonography –– PDU PDU 

related to functionrelated to function (Peers et al 2003)(Peers et al 2003)

�� MRI MRI ((ShalabiShalabi, 2004), 2004)



TREATMENT OF TENDINOPATHYTREATMENT OF TENDINOPATHY

•• AntiAnti--inflammatory medicationinflammatory medication

•• RestRest

•• SurgerySurgery

•• SclerosingSclerosing injections; PRPinjections; PRP

•• ShockShock--wave therapy wave therapy 

•• ExerciseExercise



TREATMENT OF TENDINOPATHYTREATMENT OF TENDINOPATHY

ExerciseExercise

•• Always recommended as first course of Always recommended as first course of 

treatmenttreatment

•• Always recommended in conjunction Always recommended in conjunction 

with other treatmentswith other treatments



Why Why 

exercise?exercise?



THE EFFECT OF LOADING ON TENDONTHE EFFECT OF LOADING ON TENDON

�� Adaptive response slower than muscleAdaptive response slower than muscle

�� Responds by becoming larger, stronger and more Responds by becoming larger, stronger and more 

resistant to injuryresistant to injury

�� Recent research has shown that exercise increases Recent research has shown that exercise increases 

circulation and increases collagen synthesiscirculation and increases collagen synthesis

(Langberg et al. 1999, 2000, 2001, Kjaer 2004)



EFFECT OF INACTIVITY ON TENDONEFFECT OF INACTIVITY ON TENDON

•• Slow effectSlow effect

•• Decreased tensile strengthDecreased tensile strength

•• Decreased stiffnessDecreased stiffness

•• Decreased net weightDecreased net weight



RECOVERY FROM TENDON INJURYRECOVERY FROM TENDON INJURY

•• Increased production of Increased production of Type III collagen in Type III collagen in 

injured tendoninjured tendon ((MaffulliMaffulli 2000)2000)

•• The tendon needs to be The tendon needs to be exposed to load during exposed to load during 

healing healing to improve tendon structureto improve tendon structure



TREATMENT WITH EXERVISETREATMENT WITH EXERVISE



Stages of RehabilitationStages of Rehabilitation

0   days0   days 3 months3 months 6 months6 months 12 12 
monthsmonths

9 months9 months

Initital phase

Intermediate phase

Advanced phase

Return to Sports phase



CLINICAL QUESTIONCLINICAL QUESTION

Exercise as treatment is recommended Exercise as treatment is recommended 

initially for all patients and also after/in initially for all patients and also after/in 

conjunction with other treatment optionsconjunction with other treatment options..

What type of exercise?What type of exercise?



ECCENTRIC EXERCISE; BACKGROUNDECCENTRIC EXERCISE; BACKGROUND

CurwinCurwin and and StanishStanish (1986)(1986)

�� Eccentric loading normal in activitiesEccentric loading normal in activities

�� Pain often in landing (eccentric Pain often in landing (eccentric 
contractions)contractions)

�� Aim to strengthen the actual tendon tissueAim to strengthen the actual tendon tissue

�� Increase load through eccentric exercise Increase load through eccentric exercise 
and by increasing speed of contraction and by increasing speed of contraction 



ECCENTRIC EXERCISEECCENTRIC EXERCISE

AlfredsonAlfredson et al. 1998et al. 1998
�� HeavyHeavy--load eccentric calf muscle training load eccentric calf muscle training 

for treatment of chronic Achilles for treatment of chronic Achilles 
tendinosistendinosis

�� Allowed to feel painAllowed to feel pain

�� Perform exercises daily; Perform exercises daily; 

3 months (at least)3 months (at least)



ECCENTRIC EXERCISEECCENTRIC EXERCISE

Review of literatureReview of literature
(Woodley et al. 2006 BJSM, (Woodley et al. 2006 BJSM, KingmaKingma et al. 2006 BJSM)et al. 2006 BJSM)

�� Lack of evidence that eccentric exercise Lack of evidence that eccentric exercise 
is superior to concentric exercise or is superior to concentric exercise or 
stretchingstretching

�� Methodological shortcomings, but Methodological shortcomings, but 
overalloverall results are satisfactoryresults are satisfactory

�� Need further RCT with evaluation of Need further RCT with evaluation of 
symptoms and functionsymptoms and function



TREATMENT OF TENDINOPATHYTREATMENT OF TENDINOPATHY

SurgerySurgery
•• Only when exercise treatment performed for at Only when exercise treatment performed for at 

least 6 months has failed least 6 months has failed 
(Khan et al. 1999, Kader et al. 2002, (Khan et al. 1999, Kader et al. 2002, PaavolaPaavola et al. 2002)et al. 2002)

•• Tendon structure Tendon structure not normalized after surgerynot normalized after surgery

•• Bahr et al. 2006 compared surgery with Bahr et al. 2006 compared surgery with 

eccentric training in patients with Patella eccentric training in patients with Patella 

tendinopathytendinopathy –– groups had similar outcomegroups had similar outcome



ACHILLES TENDINOPATHYACHILLES TENDINOPATHY

�� MiniMini--surgery, ultrasonographysurgery, ultrasonography--guidedguided

�� Balance with maxiBalance with maxi--surgery? surgery? 

�� Arthroscopic techniquesArthroscopic techniques

�� Problems?Problems? Limited evidence from RCT:sLimited evidence from RCT:s



ACHILLES TENDINOPATHYACHILLES TENDINOPATHY

�� What are we dealing with?What are we dealing with?
�� Paratenon problem Paratenon problem 

�� Tendon problem; either general or localizedTendon problem; either general or localized

�� Combined; paratenon and tendonCombined; paratenon and tendon

�� Tendinosis; partial rupture (does it exist?)Tendinosis; partial rupture (does it exist?)



ACHILLES TENDINOPATHYACHILLES TENDINOPATHY

�� Indication for surgeryIndication for surgery

�� Failed nonFailed non--surgical treatment, surgical treatment, including including 
eccentric trainingeccentric training

�� Pain and functional deficitPain and functional deficit

�� At least 6 months durationAt least 6 months duration



ACHILLES TENDINOPATHYACHILLES TENDINOPATHY

�� Surgical techniqueSurgical technique
�� Excision of paratenonExcision of paratenon
�� Excision of degenerated tendonExcision of degenerated tendon
�� Longitudinal incisions (scarring)Longitudinal incisions (scarring)
�� In selected cases; reinforcement using In selected cases; reinforcement using 

turnturn--down flap(s)down flap(s)



ACHILLES TENDINOPATHYACHILLES TENDINOPATHY

�� DayDay--care surgerycare surgery
�� Supine, local anesthesia Supine, local anesthesia 

�� Always medial approach (less morbidity)Always medial approach (less morbidity)

�� Longitudinal incision of fascia Longitudinal incision of fascia 

�� Incision and/or excision of paratenonIncision and/or excision of paratenon



ACHILLES TENDINOPATHYACHILLES TENDINOPATHY

�� In case of macroscopic tendon In case of macroscopic tendon 
changes, excision of tendon tissue changes, excision of tendon tissue 
(until macroscopic normal tissue)(until macroscopic normal tissue)

�� 22--3 longitudinal tendon incisions3 longitudinal tendon incisions
�� Immobilization for 10Immobilization for 10--14 days, in order to 14 days, in order to 

rest the tendon; slow rehabilitationrest the tendon; slow rehabilitation. . 



ACHILLES TENDINOPATHYACHILLES TENDINOPATHY

�� Surgical techniqueSurgical technique; local anesthesia; local anesthesia



ACHILLES TENDINOPATHYACHILLES TENDINOPATHY

�� Surgical techniqueSurgical technique; paratenon; paratenon



ACHILLES TENDINOPATHYACHILLES TENDINOPATHY

�� Surgical techniqueSurgical technique; ; tendon damagetendon damage



ACHILLES TENDINOPATHYACHILLES TENDINOPATHY

�� Surgical techniqueSurgical technique; ; excision of tendon tissueexcision of tendon tissue



ACHILLES TENDINOPATHYACHILLES TENDINOPATHY

�� Surgical resultsSurgical results
�� 3636--100% Excellent/Good results100% Excellent/Good results

�� Wide variation Wide variation 

�� Problems; long rehabilitation (6Problems; long rehabilitation (6--12 mo) and 12 mo) and 
surgical morbiditysurgical morbidity

�� Surgical complicationsSurgical complications (11%; Paavola et al, 2000)(11%; Paavola et al, 2000)



ACHILLES TENDINOPATHYACHILLES TENDINOPATHY

�� Alternative techniqueAlternative technique

�� Arthroscopic Arthroscopic ””tendon cleaningtendon cleaning””, combined with , combined with 
arthroscopic longitudinal tendon incisionsarthroscopic longitudinal tendon incisions

�� Advantage? Advantage? 

�� Less surgical morbidity and easier rehabilitationLess surgical morbidity and easier rehabilitation

�� Can be done via 4 small woundsCan be done via 4 small wounds



ACHILLES TENDINOPATHY



ACHILLES TENDINOPATHY



ACHILLES TENDINOPATHY



ACHILLES TENDINOPATHYACHILLES TENDINOPATHY

�� Distal tendon painDistal tendon pain

�� HaglundHaglund´́s heel (1907)s heel (1907)

�� Osteochondrosis; juvenile Osteochondrosis; juvenile 



ACHILLES TENDINOPATHYACHILLES TENDINOPATHY

�� Distal tendon painDistal tendon pain
�� HaglundHaglund´́s heels heel

�� Tendon injury/tendinosisTendon injury/tendinosis

�� Calcaneal osteophytesCalcaneal osteophytes

�� Broad heel Broad heel 

�� Bursitis; retrocalcanear or Bursitis; retrocalcanear or 

subcutaneoussubcutaneous



ACHILLES TENDINOPATHYACHILLES TENDINOPATHY

�� Surgical treatmentSurgical treatment
�� Removal of osteophytesRemoval of osteophytes

�� OpenOpen

�� Arthroscopic; calcaneoplastyArthroscopic; calcaneoplasty

�� Can  Can  -- always always -- be done with be done with 

the arthroscopethe arthroscope



ACHILLES TENDINOPATHYACHILLES TENDINOPATHY

�� Surgical treatmentSurgical treatment
�� Calcaneal osteotomyCalcaneal osteotomy

�� OpenOpen

�� Screw fixationScrew fixation

�� Low morbidityLow morbidity



ACHILLES TENDINOPATHYACHILLES TENDINOPATHY

�� Surgical treatmentSurgical treatment
�� Distal tendon injuryDistal tendon injury
�� Excision; midline tendon Excision; midline tendon 

incisionincision

�� Longitudinal tendon incisionLongitudinal tendon incision

�� Reinforcement if neededReinforcement if needed



ACHILLES TENDINOPATHYACHILLES TENDINOPATHY

�� Surgical treatmentSurgical treatment

�� BursitisBursitis
�� ExcisionExcision

�� Open Open 

�� Arthroscopic Arthroscopic 

-- preferred preferred --



CALCANEOPLASTY



CALCANEOPLASTY



CALCANEOPLASTY



CALCANEOPLASTY



CALCANEOPLASTY



CALCANEOPLASTY



CALCANEOPLASTY





CALCANEOPLASTY



CALCANEOPLASTY





Endoscopic calcaneoplasty
Technique

Hindfoot Endoscopy 2006



Endoscopic calcaneoplasty
Technique

Hindfoot Endoscopy 2006



Hindfoot Endoscopy 2006



Endoscopic calcaneoplasty
Technique

Hindfoot Endoscopy 2006



CALCANEOPLASTY

A



CALCANEOPLASTY



ACHILLES TENDINOPATHYACHILLES TENDINOPATHY

�� Major advances in recent yearsMajor advances in recent years

�� Better understanding of tendon healingBetter understanding of tendon healing

�� Exercise treatmentExercise treatment

�� Sclerosing injections; PRPSclerosing injections; PRP



ACHILLES TENDINOPATHYACHILLES TENDINOPATHY

��Major advances in recent yearsMajor advances in recent years

�� MiniMini--surgery, USsurgery, US--guidedguided

�� Arthroscopic surgeryArthroscopic surgery

�� However, still problemsHowever, still problems……..

�� Limited evidence from RCT:s; no comparisons between Limited evidence from RCT:s; no comparisons between 
different techniques and treatmentsdifferent techniques and treatments



ACHILLES TENDINOPATHYACHILLES TENDINOPATHY

��Major advances in recent yearsMajor advances in recent years

�� However, still problemsHowever, still problems……..

�� Limited evidence from RCT:s; no comparisons between Limited evidence from RCT:s; no comparisons between 
different techniques and treatmentsdifferent techniques and treatments



Thank youThank you


