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Ankle Arthrodesis using Cannulated Screws & Hybrid Type Rigid External
Fixation in Diabetic Charcot Neuroarthropathy

Kyeung-Jin Han, M.D., Hyong Rae Roh, M.D., Seung Hwan Han, M.D.

Department of Orthopedic Surgery, Ajou University School of Medicine, Suwon, Korea
=Abstract=

Purpose: The diabetic charcot neuroarthropathy of ankle is an infrequent site (around 5%), but is definitely the location that, because
of the instability and progressive deformity it involves, cause ulceration in a high percentage of patients, and this can then become
a reason for amputation. However, the treatment of this disastrous disease is still challenging. We analyzed the clinical and
radiological results of ankle arthrodesis by our fixation method in Charcot neuroarthropathy.

Materials and Methods: Seven cases that were diagnosed as charcot neuroarthropathy of ankle arthrodesis were followed for more
than 16 months postoperatively. Mean age was 57 years, and the mean follow-up period was 27 months. Anterior approach was
used in arthrodesis, and internal fixation by 3 or more cannulated screws and hybrid type external fixation were used. Auto iliac
bone for grafting was combined in all cases. External fixator was kept for 3 months without weight-bearing. Then, boots brace was
applied for more 3 months allowing partial weight-bearing. Four cases had minor complications such as pin site infection.
Preoperative and postoperative AOFAS score, time to fusion and postoperative complications were checked.

Results: Postoperative fusion was completed in all cases, and the mean time to fusion was 3.4 months. No postoperative
complication was checked. At the last follow-up, the mean AOFAS score had increased from 54 points to 72 points. Patient’s
satisfaction was over 80%.

Conclusion: Satisfactory results were obtained after ankle arthrodesis using internal and hybrid type external fixation combined with
auto iliac bone graft in charcot neuroarthropathy with minor complications.

Key Words: Ankle, Charcot neuroarthropathy, Arthrodesis, Hybrid type external fixation
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Table 1. Demographics
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No. Age Gender Site Chief complaint Symptom duration
1 58 Female Right Swelling, instability 1 Month

2 74 Female Right Swelling, Pain 4 Years

3 75 Male Left Pain, Instability 3 Years

4 53 Female Left Swelling, Pain 4 Years

5 45 Female Left Swelling 6 Years

6 42 Female Right Swelling, Instability 1 Year

7 55 Female Left Swelling, Instability 6 Months
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Figure 1. Forty five year old female patient with diabetic charcot
ankle neuroarthropathy. Preoperative antero-posterior and lateral
radiograph of left ankle show severe destructive changes in distal
tibia and talus body with soft tissue swelling (A, B). Postoperative
radiographs show well aligned ankle arthrodesis operation state
with internal and external fixation (C, D). Last follow-up (1 year 8
months) radiograph shows completely fused ankle joint with
remained cannulated screws (E, F).
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Table 2. Clinical Results

No. \E\ﬁi(): (rfnsl/l;r) (n(iggl) (IAJ];E) Neuropathy Culture AP(r)e]?XS ziooslf“(/)fs Satisfaction

1 5200 18 0.14 148 Severe ) 50 71 Good

2 6900 73 2.67 70 Moderate MSSA’ 49 60 Fair

3 24500 2 0.02 86 Moderate ) 68 79 Very good

4 6500 46 0.05 181 Moderate “) 53 65 Fair

5 5300 19 0.02 89 Moderate ) 58 79 Very good

6 4400 12 0.03 94 Moderate “) 56 76 Good

7 6500 40 0.04 440 Severe “) 43 67 Fair

"MSSA, methicillin sensitive Staphylococcus aureus.

- 143 -



ol g3t T fakeol MPET T2 oEe AN E 90%2] F AFES Bl o= {3te] 22
& AEed 92 & de 2 ol sk = flell 2Fvh 147 (electromagnetic field) A= &
Monroe 52 3 LIS o83t Yuidas Faiol B AR QA ARgEhE 497t QoY ob) Sjo
93%9] & §3 AFES Buslynh uAEe] F¢ A= Abgo] B7Fssto] A2 A7L A2 olAE AR
FE B e Be S 2919 A9l e % sto] & A F4& F7hR fEskln Y S0 913
- AL Qlek shAE Qargeo] A9 Wargsol] v Age oY £ AXEY AeY g4 AEHS
3 =& EREE 9 AR HaT 22 FHSE 2ol o] fteol A dsbate] Aste = 34 9 AE
Ik dubARl HEfEAE dagente s 49 29 Bzl = 2938 823 sheta AlRHCh
o] 7} = ot Ak AT AR A Ht RS AHE S el diEeR =2 Y
Aagh uAo] Pastnz o ARgHETE thE Wiy T Hl&o] Husm, Ag7H] Hild IS e 2l
W3k Haste] AMgshs Aol 2dER Yok Bk 23%914 80%7H] chysier? FE dEe 249 4
= oA Yagsute s AEg 1S 47 A& 4 4, 1 A Sol HuFi glov AREY peis
ol ejurgo] o] ARSI lom, iso] H- 283 Aol HE AL o] Az FAS sl oL
AAUAPE 7P de] AREIL glow 6.5 mm E= AF TE F pe 19 Aol B T2 4 T
o] o & it UZbAL 7P S8kAl AREE AL YTk o] 9le] Slolch ey 2 Ao A AL o] g tdes
= TAR 2453, 29 253, A 25 4 52 ol AE Az 35 ol2fgt o] oiF Ho g &)
& 2 olrp 10 o Azt wAlo] Bad Jor AlRHr

=
gheo] oA, ¥ W Ade ddls] miAE + gle A Bt RHOR F7F e B &
Fole AT WS ARgsh= Ao] v P Al AP O] Zf- 5 79 T 4ddlollMs W= o] W=
AREH, 53, 558} Zo] YigEe] Fulrt 7, wjit £ Holal 39olie HEe| IHES Bou; FAt
AN ZAEE AF Sl A EAAE T 7y 9 S0 GROR QIR &5 Aol o= A= gt
AAE == ol Al dA eEE TheAel AER 5% oA EHE = AS AUkl WriRiTE AR
e ARkt AES 7IsioF stk whekd AAEE Fod At & 5 Atk 2y ol % 9y
T UARE o8 WS AlRskAL ol 8l Wi A Aghedt g2 wEE HAT - e e Aol
Aol o Ao ThsAde Faskekal skl shAlRE SEE AAshe oz wetEnh
Yige 2askebly] miell #7h4 ¢l At 142 9
oto], |1 HAE F712 A8k 59, F94 e A =
AZIL U3 A A Fe AReEM, ARt
w2 YR gt A £ S Ad Foke vl & AREE F 799 AR AR BT i
AL sk Qi A9 E sl AR fiE & ool Wy B Axd e o8]t AT AP
AIige AW o 2H AL Ale & 3 7 T oPes o8 FefoR HE dofA T §lo]
S bk Al dlgat A 5 ol Foldt Mol 9l T woe e sa & v g ek oA A
. 53], 3 2| A7 o]l P AP UEYT & S 25 o ANk olgt A2 AAE HiEeR A5
o] 7B & freke BT 4 glo] 7H ]l Hxo) QR 9 A ol 87 ¥ el U ARRA
$8 AgEYO, o HHe AT W Hef 13 AAEAF Ame PO A8 + US Ao 4%
Q90 el golbA o] SAgrol ek s}

B RUE T 4T BT BIRU BEUS An
Sel7] Qe WHOR B 93 HAL Aak AR o] REFERENCES
% ARISIch. Hockenbury 592 A7} ¥ 9 47}
HAE ol4leS o] &3t A2 AFH S S FEsolA 1. PinzurM. Current concept review: Charcot arthropathy of the

- 144 -



T UPAR Y Hybrid® Qe o 83 Y ARRE S AAWENSY] ¥d 13

foot and ankle. Foot Ankle Int.2007;28:952-9.

. Dalla PL, Volpe A, Varotto D, et al. Use of retrograde nail for
ankle arthrodesis in charcot neuroarthropathy: a limb salvage
procedure. Foot Ankle Int.2007,;28:967-70.

. Monroe MT, Beals TC, Manoli A 2nd. Clinical outcome of
arthrodesis of the ankle using rigid internal fixation with
cancellous screws. Foot Ankle Int. 1999;20:227-31.

. Pelton K, Hofer JK, Thordarson DB. Tibiotalocalcaneal ar-
throdesis using a dynamically locked retrograde intra-
medullary nail. Foot Ankle Int. 2006,27:759-63.

. Eylon S, Porat S, Bor N, Leibner ED. Outcome of Ilizarov
ankle arthrodesis. Foot Ankle Int. 2007;28:873-9.

. Mueckley TM, Eichom S, von Oldenburg G, et al.
Biomechanical evaluation of primary stiffness of tibiotalar
arthrodesis with an intramedullary compression nail and four
other fixation devices. Foot Ankle Int. 2006,27:814-20.

. Hanson TW, Cracchiolo A 3rd. The use of a 95° blade plate
and a posterior approach to achieve tibiotalocalcaneal
arthrodesis. Foot Ankle Int. 2002;23:704-10.

- 145 -

10.

11.

12.

13.

. Schon LC, Easley ME, Weinfeld SB. Charcot neuro-

arthropathy of the foot and ankle. Clin Orthop Relat Res.
1998;349:116-31.

. Raikin SM. Arthrodesis of the ankle: arthroscopic, mini-open,

and open techniques. Foot Ankle Clin N Am. 2003;8:347-59.
Hockenbury RIT, Gruttadauria M, McKinney L Use of
implantable bone growth stimulation in charcot ankle
arthrodesis. Foot Ankle Int. 2007;28:971-6.

Coughlin MJ, Smith BW, Traughber P. The evaluation of the
healing rate of subtalar arthrodeses, part 2: the effect of
low-intensity ultrasound stimulation. Foot Ankle Int. 2008;
29:970-7.

Dhawan SK, Conti SE, Towers J, Abidi NA, Vogt M. The effect
of pulsed electromagnetic fields on hindfoot arthrodesis: a
prospective study. J Foot Ankle Surg. 2004,43:93-6.

Grant WP, Jedin EA, Pietizak WS, Tam HS. The Utilization of
autologous growth factors for the facilitation of fusion in
complex neuropathic fractures in the diabetic population. Clin
Podiatr Med Surg. 2005;22:561-84.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


