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Introduction

Anterior ankle impingement is one of the most common
causes of chronic ankle pain especially in athletes such as
soccer players and dancers.'®> Anterior ankle impingement is
a syndrome characterized by pain elicited by dorsiflexion and
may show restriction to active and passive ankle dorsiflexion.
Historically, ankle impingement is separated by anatomical
location and lesion type. This can be characterized radiogra-
phically or intraoperatively as either soft tissue or osseous
structures causing impingement. Furthermore, pain in certain
anatomical locations can help delineate the pathology. Soft
tissue impingement is found typically in the anterolateral
aspect, and osseous is typically found anteromedially.'*

The etiology is thought to be due to the chronic repetitive
dorsiflexion or inversion seen in athletic movements such as
in long-distance running, acceleratory changes in motion, or
even plié or demi-pli¢ positions of ballet.'* This repetitive
trauma results in the formation of talotibial osteophytes,
which can entrap soft tissue causing pain.'' In addition,
these osteophytes can cause swelling and restriction to the
biomechanical motion of the ankle joint. A cadaveric inves-
tigation by Talbot et al'® revealed that spurs were found in
the anterolateral talus in 78% of their specimens and also in
80% of the anterolateral portion of the distal tibial margin.

Initial treatment for ankle impingement is typically con-
servative consisting of rest, shoe modification, over the
counter anti-inflammatory medications, and physical ther-
apy. However, if pain persists, intra-articular glucocorticoid
injections may be employed. Failure of conservative man-
agement leads to arthroscopic or open procedures. There has

been adequate data showing satisfactory results with open
modalities; however, arthroscopic management is less inva-
sive and has shown a decrease in recovery time.” Currently,
arthroscopic management is the most popular treatment
method of ankle impingement due to safety and efficacy.'
It has shown to be widely effective with both anterolateral
and anteromedial ankle impingement with excellent out-
comes and low complication rates.”'

Anatomic variants are an important concept in the eva-
luation and treatment of ankle impingement syndrome. A
common variant seen in ankle impingement is the distal
fascicle of the anterior inferior tibiofibular ligament or Bas-
sett’s ligament."® Furthermore, an accessory ossicle known
as os talotibiale can cause anterior impingement.”

We present the case of a middle-aged man with ankle
impingement refractory to previous arthroscopic procedures.
Open operative management revealed an anomalous band of
the anterior deep deltoid and a medial cam lesion just prox-
imal to the talar neck with an abnormal alpha angle. Our
purpose is to alert orthopedic providers about this anatomic
variant producing ankle impingement. A search of the liter-
ature revealed no previous report of anteromedial ankle
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Figure |. Intraoperative view of the thickened and scarred anterior deep deltoid ligament, which was sharply excised.

impingement in the setting of anterior deep deltoid variant
anatomy.

Case Report

A 49-year-old man was seen in clinic for right chronic ante-
romedial ankle pain. He previously underwent 5 ankle
arthroscopies by an outside surgeon without significant pain
relief. On examination, tenderness was noted around the
anterior aspect of the ankle, with good strength about the
ankle, and a negative anterior drawer. A previous rheuma-
tologic workup was negative despite a family history of
rheumatologic disease. Radiographs were notable for a
subtle cavus foot but otherwise unremarkable.

Despite multiple bracing attempts, the patient contin-
ued to have pain, and a bone scan was obtained. This was
unremarkable for a source of pain. Subsequently, a CT
scan of the right ankle demonstrated no obvious pathol-
ogy, including a comparison to the asymptomatic contral-
ateral ankle.

The patient presented a year later and while obtaining a
lateral radiograph, he was asked to slightly flex the knee
with his foot planted on the ground. This reproduced a visi-
ble translation of his tibia relative to the foot. Further exam-
ination revealed significant anteromedial ankle pain with
loaded dorsiflexion, consistent with impingement. A
planned open procedure for partial talus excision, with pos-
sible calcaneonavicular coalition excision and heel cord
lengthening, was discussed, and the patient agreed to
proceed.

In the operating room, an anteromedial incision and
arthrotomy were used to expose the tibiotalar joint. The
synovium was chronically inflamed. A thickened and
scarred anterior deep deltoid ligament caused ankle impin-
gement with forced ankle dorsiflexion. This was sharply
excised (Figure 1). A cam lesion was noted along the

anteromedial talar neck just distal to the articular surface.
An osteotome was used to remove this bone.

With the excision of the anterior deep deltoid ligament,
inflamed synovium, and talar cam lesion, there was no fur-
ther anteromedial impingement with dorsiflexion. The ankle
was stable to anterior drawer and external rotation stress
tests under fluoroscopy (Figure 2).

Postoperatively, the patient was weightbearing as toler-
ated and seen in clinic for suture removal. He underwent
physical therapy for range of motion and gait training. At
his 12-week follow-up, he reported resolution of impinge-
ment symptoms.

Discussion

Our patient presented with persistent symptoms of antero-
medial ankle impingement refractory to conservative man-
agement and multiple arthroscopies. Intraoperatively, an
anomalous band of the anterior deep deltoid and a medial
cam lesion just proximal to the talar neck were noted to be
the causes of impingement.

A PubMed search on cam lesions of the talus reported
only 1 study. Amendola et al' reported a prevalence of 34%
of cam-type ankle impingement. The authors defined the
cam ratio as the sagittal height of the talar neck compared
to the talar body on a lateral weightbearing radiograph. They
also defined the alpha sign and calculated the alpha angle.
First, a circle is superimposed to match the radius of curva-
ture of the tibial plafond. Two additional circles are drawn
matching the curvature of the medial and lateral talar dome.
An alpha sign exists if the radius of the talar dome exceeds
the radius of the anterior portion of the continuation of the
talus. To calculate the alpha angle, a vertical line is drawn to
bisect the circle. A second line is drawn from the midpoint of
the circle “to the anterior point at which the radius is
exceeded as part of the normal continuation of the talus”
(Figures 3 and 4)." These authors also cite a flattened talar
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Figure 2. Fluoroscopy images (A-D) show dorsiflexion with impingement of CAM lesion. (D) Fluoroscopy image after CAM lesion excision.

Figure 3. Lateral view of an ankle with standard measure of the
alpha angle of the medial and lateral talar domes.

dome or a thickened anterior neck just distal to the articular
surface as sources of cam-type impingement. Our case is an
example of the latter.

Boss and Hintermann identified 5 main ligaments com-
promising the deltoid complex.” The deep anterior tibio-
talar ligament was present in 6 of 12 specimens.” In
contrast, Milner and Soames® found the deep anterior
tibiotalar ligament in just 4 of 40 specimens. A recent
article by Panchani et al® identified 8 bands of the deltoid

Figure 4. Lateral view of our patient’s ankle with measurement of
the alpha angle of the medial and lateral talar domes.

ligament, but a deep anterior tibiotalar ligament was not
named. An anatomical study by Campbell et al® identified
13 of 14 (93%) specimens with a deep anterior tibiotalar
ligament (Figures 5 and 6).

Considerable variance exists with the deltoid complex.
We believe that our patient had a band most similar to the
deep anterior tibiotalar ligament in the studies by Milner
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Figure 5. Gross dissection of the deep layer of the deltoid liga-
ment of a left ankle. Two ligamentous bands composed the deep
layer in this specimen and include the deep anterior and posterior
tibiotalar ligaments.

Distal Center of the

Intercollicular Groove Deep Anterior

Tiblotalar Ligament

Deep Posterior
Tiblotalar Ligament

Figure 6. lllustration of the medial view of the deep deltoid liga-
ment in a left ankle showing the anatomic attachment sites of the
deep anterior and posterior tibiotalar ligaments.

et al, Boss and Hintermann, and Campbell et al originally
defined this ligament citing its origin as the anterior collicu-
lus and intercollicular groove of the medial malleolus and
insertion on the medial surface of the talus just distal to the
anterior part of the medial articular facet.> This description
highlights the proximity to a potential cam lesion on the
anteromedial talus, which could then result in impingement
of this ligament.

In conclusion, osseous structures of the anterior rim of the
tibia remain the most common causes of anteromedial

impingement and soft tissue structures for anterolateral
impingement.'* However, it may be advantageous to evalu-
ate for less common causes of impingement because of var-
iant anatomy in patients with symptoms refractory to
conservative and arthroscopic management. Open treatment
may be required to appreciate a combined cam lesion and
deep deltoid impingement, especially in cases with previous
arthroscopic treatment. Recognizing and appropriately treat-
ing these uncommon sources of ankle impingement could
improve patient outcomes.

Ethics Approval

All procedures performed in studies involving human participants
were in accordance with the ethical standards of the institutional
and/or national research committee and with the 1964 Helsinki
Declaration and its later amendments or comparable ethical stan-
dards. Ethical approval was not sought for the present study
because it was not applicable nor necessary to our case report.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect
to the research, authorship, and/or publication of this article.
ICMIJE forms for all authors are available online.

Funding

The author(s) received no financial support for the research, author-
ship, and/or publication of this article.

ORCID iD

Grayson A. Domingue, BS, ® https://orcid.org/0000-0002-4106-
7688

References

1. Amendola N, Drew N, Vaseenon T, et al. CAM-Type Impin-
gement in the Ankle. lowa Orthop J. 2012;32:1-8.

2. Boss AP, Hintermann B. Anatomical study of the medial ankle
ligament complex. Foot Ankle Int. 2002;23(6):547-553.

3. Campbell KJ, Michalski MP, Wilson KJ, et al. The ligament
anatomy of the deltoid complex of the ankle: a qualitative and
quantitative anatomical study. J Bone Joint Surg Am. 2014;
96(8):e62.

4. Keles-Celik N, Kose O, Sekerci R, et al. Accessory ossicles of
the foot and ankle: disorders and a review of the literature.
Cureus. 2017;9(11):¢1881.

5. Kelikian AS, Sarrafian SK. Sarrafian’s Anatomy of the Foot
and Ankle: Descriptive, Topographic, Functional. Philadelphia,
PA: Lippincott Williams & Wilkins; 2011.

6. Milner CE, Soames RW. The medial collateral ligaments of the
human ankle joint: anatomical variations. Foot Ankle Int.
1998;19(5):289-292.

7. Murawski CD, Kennedy JG. Anteromedial impingement in the
ankle joint: outcomes following arthroscopy. Am J Sports Med.
2010;38(10):2017-2024.

8. Panchani PN, Chappell TM, Moore GD, et al. Anatomic study
of the deltoid ligament of the ankle. Foot Ankle Int. 2014;
35(9):916-921.


https://orcid.org/0000-0002-4106-7688
https://orcid.org/0000-0002-4106-7688
https://orcid.org/0000-0002-4106-7688
https://orcid.org/0000-0002-4106-7688

Glenzer et al

9.

10.

11.

12.

Scranton PE, McDermott JE. Anterior tibiotalar spurs: a com-
parison of open versus arthroscopic debridement. Foot Ankle.
1992;13(3):125-129.

Talbot CE, Knapik DM, Miskovsky SN. Prevalence and loca-
tion of bone spurs in anterior ankle impingement: a cadaveric
investigation. Clin Anat N Y N. 2018;31(8):1144-1150.

Tol JL, van Dijk CN. Anterior ankle impingement. Foot Ankle
Clin. 2006;11(2):297-310.

Umans HR, Cerezal L. Anterior ankle impingement syn-
dromes. Semin Musculoskelet Radiol. 2008;12(2):146-153.

13.

14.

15.

van den Bekerom MPJ, Raven EEJ. The distal fascicle of the
anterior inferior tibiofibular ligament as a cause of tibiotalar
impingement syndrome: a current concepts review. Knee Surg
Sports Traumatol Arthrosc. 2007;15(4):465-471.

Vaseenon T, Amendola A. Update on anterior ankle impinge-
ment. Curr Rev Musculoskelet Med. 2012;5(2):145-150.
Zwiers R, Wiegerinck JI, Murawski CD, et al. Arthroscopic
treatment for anterior ankle impingement: a systematic
review of the current literature. Arthroscopy. 2015;31(8):
1585-1596.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /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 false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /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
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


