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Abstract.
Background: Achilles tendinopathy is considered to be one of the most common overuse injuries in elite and
recreational athletes. There are, however, only a few randomized studies of treatment and there is a need for
standardized outcome measures for the patients’ symptoms and function.

Purpose: The overall purpose of this thesis was to develop and evaluate outcome measures and treatment protocols
for patients with Achilles tendinopathy.

Material, Methods and Results: Initially, a method was developed to evaluate both symptoms and function in
Studies I and II. The method was shown to have good reliability in 10 patients with acute Achilles tendon injuries
and in 32 patients with chronic Achilles tendinopathy. We questioned, however, the validity of the methods since
only small changes were detected while symptoms improved. At that time there was no standardized symptom
questionnaire for the assessment of patients with Achilles tendinopathy. A questionnaire of this kind became
available in 2001 in English. In Study III this questionnaire, the Victorian Institute of Sports Assessment — Achilles
questionnaire (VISA-A), was cross-culturally adapted and evaluated for reliability, validity and structure on 15
healthy subjects and 51 patients. The Swedish version of the VISA-A questionnaire (VISA-A-S), which measured
two factors, pain/symptoms and physical activity, was shown to have good reliability and to be a valid instrument,
fully comparable to the original version. The VISA-A-S can be used in both research and clinical settings.

A test battery for lower leg muscle/tendon function, including jump and strength tests, was developed and
evaluated on 42 patients in Study IV. The purpose of the test battery was to evaluate, in more detail than had
previously been possible, whether Achilles tendinopathy caused functional deficits on the injured side compared
with the non-injured side. The test battery was found to be reliable and able to detect clinically relevant differences
in lower leg function between the injured or “most symptomatic” and non-injured or “least symptomatic” sides in
patients with Achilles tendinopathy. The test battery imposed more rigorous demands on patient function compared
with each individual test.

Treatment comprising iontophoresis using dexamethazone combined with exercise for patients with acute
Achilles tendinopathy was evaluated on 25 patients in a randomized, double-blind design in Study II. Positive
effects on symptoms were found from using iontophoresis with dexamethazone, compared with a control group in
patients with acute Achilles tendon pain.

Achilles tendon and calf muscle strengthening exercises (intensity modified with the use of a pain-monitoring
model) as treatment for patients with chronic (symptoms for more than 2-3 months) Achilles tendinopathy was
evaluated in 40 patients in Study I and in 38 patients in Study V. Furthermore, the effect of continued running and
jumping on treatment outcome was evaluated in Study V. A treatment protocol which includes Achilles tendon and
calf muscle exercises resulted in significant improvements in patients with chronic Achilles tendinopathy. When
the pain-monitoring model was used, no negative effects could be demonstrated from continuing Achilles tendon
loading activity (such as running and jumping) during treatment.

Conclusion: The VISA-A-S questionnaire can be used to evaluate the clinical severity of patients with Achilles
tendinopathy and it is useful in both research and clinical settings. Patients with Achilles tendinopathy reports not
only pain, but also demonstrate deficits in lower leg function. In the acute phase, the use of iontophoresis with
dexamethazone could potentially be beneficial. For patients with both acute and chronic Achilles tendinopathy, the
performance of Achilles tendon and calf muscle strengthening exercises with the use of a pain-monitoring model
for 6 months can be recommended. A training regimen of continued, pain monitored, Achilles tendon loading
physical activity, such as running and jumping, might represent a valuable option for patients with Achilles
tendinopathy.

Key words: Achilles tendinopathy, Achilles tendon, Victorian Institute of Sports Assessment — Achilles
questionnaire (VISA-A), VISA-A-S, functional evaluation, treatment protocol, strengthening exercise, pain
monitoring model, test battery, iontophoresis, prospective, randomized

Correspondence to: Karin Gréivare Silbernagel, Lundberg Laboratory, Grona Straket 12, Department of
Orthopaedics, Sahlgrenska University Hospital, S-413 45 Goteborg, Sweden.
E-mail: karin.gravare-silbernagel@orthop.gu.se

ISBN 91-628-6764-4



II.

I1I.

IV.

Achilles Tendinopathy
Evaluation and Treatment

Akademisk avhandling

som for avldggande av medicine doktorsexamen
vid Sahlgrenska akademin vid Goteborgs universitet
kommer att offentligen forsvaras 1 Aulan,
Sahlgrenska universitetssjukhuset/Sahlgrenska
fredagen den 19 maj, 2006, k1 09.00

av
Karin Grévare Silbernagel
leg. sjukgymnast

Fakultetsopponent:

Associate Professor Karim M. Khan
Department of Family Practice & School of Human Kinetics
Faculty of Medicine
University of British Columbia,

Vancouver, Canada

Avhandlingen baseras pa foljande delarbeten:

Griévare Silbernagel K, Thomeé R, Thomeé P, Karlsson J. Eccentric overload training for patients
with chronic Achilles tendon pain — a randomised controlled study with reliability testing of the
evaluation methods.

Scand J Med Sci Sports 2001;11:197-206

Neeter C, Thomeé R, Gravare Silbernagel K, Thome¢ P, Karlsson J. Iontophoresis with or without
dexamethazone in the treatment of acute Achilles tendon pain.

Scand J Med Sci Sports 2003,13:376-382

Grévare Silbernagel K, Thomeé R, Karlsson J. Cross-cultural adaptation of the VISA-A
questionnaire, an index of clinical severity for patients with Achilles tendinopathy, with reliability,
validity and structure evaluations.

BMC Musculoskeletal Disorders 2005,6:12

Grivare Silbernagel K, Thomeé R, Gustavsson A, Karlsson J. Evaluation of lower leg function in
patients with Achilles tendinopathy

Accepted for publication in Knee Surgery, Sports Traumatology, Arthroscopy 2006

Grévare Silbernagel K, Thomeé R, Eriksson BI, Karlsson J. Continued sports activity, using a pain
monitoring model, during rehabilitation in patients Achilles tendinopathy - a randomized controlled
study.

Manuscript

Sahlgrenska akademin
vid Goteborgs universitet





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


