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The Effect of Medial Arch Support for Flexible Flat Foot of Children

Hae Ryong Song, M.D., Hak Jun Kim, M.D., Yong Cheol Yoon, M.D.

Department of Orthopedic Surgery, Korea University Guro Hosp

=Abstract=

ital, Korea University College of Medicine, Seoul, Korea

Purpose: The author evaluated the clinical and radiological results after wearing the medial arch supports in children.

Materials and Methods: 103 patients who had symptomatic flat feet were evaluated from march, 2002 to may 2009. All patients wore
the medial arch supports according to the symptoms. We measured parameters at weight-bearing radiographs before and after
medial arch support were worn. We also evaluated the clinical scores using the AOFAS score.

Results: Mean age of patients was 97 months (11-204 months), all foot of patients involved bilaterally. Mean talo-first metatarsal
angle of right foot was 17.7+9.4 and left foot was 19.96+9.5 degrees at AP radiograph in pre-wearing state. Mean calcaneal pitch
angle of right foot was 12.0+5.3 and left foot was 11.9+£5.8 degrees at lateral radiograph in pre-wearing state. Mean talo-first

metatarsal angle of right foot was 14.4+8.05 and left foot was 13.
calcaneal pitch angle of right foot was 16.4+5.75 left foot was 16.

148.77 degrees at AP radiograph in post-wearing state. Mean
5+5.6 degrees at lateral radiograph in post-wearing state. The

radiographic angles between pre-wearing and post-wearing state were statistically significant (p<0.05). Mean pre-wearing
AQFAS hindfoot score was 66.7+9.25, midfoot score was 60.0+9.34 forefoot score was 57.1+11.8. Mean post-wearing AOFAS
hindfoot score was 73.2+9.73, midfoot score was 68.1+10.1, forefoot score was 67.2+11.4. The forefoot score was highest

improving scores among the AOFAS scores.

Conclusion: From our study, we concluded that medial arch support was effective for symptomatic flat feet of children in

radiological and clinical results from our study.
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Figure 1. Clinical photo, male 13 years old (A) excess hindfoot pronation, (B) after medial longitudinal arch, reduced excess hind foot pronatlon

Table 1. The Analysis Between the Pre-wearing and Post-wearing State According to Chosen Radiographic Parameters

Angles Mean Mean Mean p-value Mean Mean Mean p-value
Pre-wear Post-wear difference Pre-wear Post-wear difference
Right Right post-pre wear Left Left post-pre wear

Lateral TFM~ 13.248.52 10.5£7.0 -3.2848.25 0.07 15.6+9.08 10.6+£6.45 -5.24+8.8 0.001
Lateral TC 32.2+10.1 24.5+8.68 -8.55£10.9 0.001 34.6+10.5 26.6+8.41 -8.5349.50 0.001
Calcaneal pitch 12.0+£5.31 16.4+5.75 3.81+5.62 0.0003 11.9+5.86 16.5+5.58 4.29+5.13 0.0001
AP TC 40.6£15 35.1£14 -6.75£15.1 0.5 39.2+14.5 36+12.7 -4.49+14.1 0.23
AP TFM 17.749.9 14.4+8.05 -4.17+7.54 0.033 19.9+9.53 13.1+8.77 -7.25+8.86 0.0002

*TFM, talo-first metatarsal angle; TTC, talo- calcaneal angle.
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Table 2. The Comparison of Various Scores of AOFAS
Between the Pre-wearing and Post-wearing State After
6 Year

AOFAS score Mean Mean p-value
pre-wearing post-wearing
score score
Forefoot score 57.11£11.8 67.2+11.4 0.001
Midfoot score 60.6+£9.34 68.1+10.1 0.0001
Hind foot score 66.7+£9.25 73.249.73 0.0005
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Figure 2. (A) A female 5 years old before medial longitudinal arch who measured talo first metatarsal angle 18", talonavicular angle 45°,
talocalcaneal angle 37" at Foot standing AP radiogram, calcaneal pitch angle 5°, talocalcaneal angle 34°, Talo-first metatarsal angle 12° at
foot standing lateral radiogram. (B) But, she was improvement symptom and radiogram after application of medial longitudial arch, talo first
metatarsal angle 10°, talonavicular angle 30°, talocalcaneal angle 28° at Foot standing AP radiogram, calcaneal pitch angle 15°, talocalcaneal
angle 28°, Talo-first metatarsal angle 7" at foot standing lateral radiogram.
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Table 3. The Analysis of Radiographic Papameters According to the Height of Medial Arch Support

Angles 1 cm 2 cm 3 cm 4 cm p-value
Lateral TFM* difference 5.1140.35 6.90+0.24 6.04+0.65 5.63+0.25 0.12
Lateral TC" difference 12.140.47 9.60+0.32 4,05+0.51 4.1120.26 0.25
Calcaneal pitch difference 4.14+0.25 5.37+0.33 2.46+0.33 1.43+0.19 0.14
AP TC difference 5.29+0.14 2.43+0.24 6.08+0.37 4.29+0.42 0.23
AP TFM difference 6.01+0.19 5.42+0.74 6.42+0.40 1.59+0.26 0.25
*TFM, talo-first metatarsal angle; TTC, talo- calcaneal angle.
n &t 7+ AACR fostA TRk ¥ & Atk
Pehlivan 5o W2 FI FAE S49 ddolle &
A BAol A AHEA FoS S8 AT Tk Az VI oy 4 I R4 AR Ag3itka
ek HAA 59 o] A9 F=o Wald, $=9 sl oLy B Aol F2 HAZY] ojn) 9l W}
O, Az-dE AN -t wEe 3 24, 7} AOFAS ]4=9] 3ol $AIZ o2 {23t Aol 9l
As Foto] 54 Aag Qlaf o]Fojzir}. HF o] vi om o= FT AAHe] T4 WA Fast oS AR
of god AFHels e 2 A ==, el 9 U & 5 Ak
A FEHEE o|FoAA "ot o] % v Hdke] Hge AFENE B AAEel sf T4 EA Y et
&0 3]y} FEo WHog oot AE wEe Aetdol diste] =2l o] it Toolan 529 ATl = F
SHAD olt)o] T, M=de] Axs) &89 3]9)H 9 i} A9l 1A <&(calcaneocuboidal distraction arthrodesis)
A= Qlel F71A ek HEE DAAN 23 F AS = T AZT Aol U BAR ARG AE-F=
7ok Fo] Y5o= FAAA Hol 59| vt Z5 e iPol%’— wolz] gkgprkar shIck" Tefut Kuhn 5
gt F5h7h 7R Al Hol ANkAQl -5 ofste] ws) & WA o= 243 AFEHY] Aap BA0A &
£ op7|gtth A HPZE ol A9 Ezﬂe ol-&7t =Hjd e aHrt
U3 Al2s-2 24 BACde YeuA ¢ger frofo] EAHoR folshrta Wi Toolan 52 A% H3}
& Azgole Azzo] EAstEe HE£o| o7 E (A5 10%)E o83l #A=s} obd-5 =3t CT
w7l offar A £5 4L 6417l o]F £ o Az =9 HEY AEHe ASst Hy
o )7] wEof'? v = FiEk Aol Yos|x|= AN g = SO AA & ofT} e ?XJ”}@E} P 2 zol=
ofo] = A7et tilE 7HAA "ok UE A=Y 3 Ferri o] HAIS Folet AlF FHASE 50%)olA
gol vol, A, WA Hew, F55Y e 5= & TE olgsto] HPE Ao} FA+t 1 AEd F53t
e g o] o3f JEFE Wethe 2l0] Ozlem 53 «l A hatod °4—"rL6}°E‘htﬂ 53] Aol ofEt

Mickle 5o oJalo] gaf #ck*"”

& Ge WS IAIANY U *ﬂi% AA &

2831 B 6UE7E 24 BREE ATfolA] AAFA =

APk 24 Ae] S walch 1R 9

L R e |

A ARLOIA ) AT-A $52720] 5

:LEM Pehh %L 2 )
# ATHE A ¥ A5 74%—%1

ABH R GOI% aS RS % 4 el

kel
50

0|

7t gsiont Bl

7t olde & 4
FAHOR o5
4 nen Ap

[y ;0 2

il
H

e d

]'-% 3lo] AOFAS A

n=) H‘U m°"

1o Ho |0 12 —1> e e

=)
o

- 180 -

Ea 9,] BFAFS

A% 4 }ﬁ s oft

um atolek”
LA AFRIA
AR APl M=
Eo]x] 0}01-1:].. o]% LH

& ez XW"H% &

AN AZ- B3] WA G
siglon, Wa Mg At Zzu v
e 4 99l
% 24 7l sl

o] 913 A

ZH =Z%d

5T, 555 §
B AgoA Mg

A7 ZpofAl
4 A2 3

A4

_,]/H

)

3 2Nl e

[¢)
| olso] Helsl sk %0



2 Zoloich WS A2 At FA4] 7IZF Well A
o7 2-85H a1¢irt. AOFAS HER, 5458, &
Fo| A BE FAHOR on| Q= He 4 FA
L4, £3] AOFAS 5 A4:9] AL Y& A2F

Ao} Stk A 9 8T, o) A5 ol

AN
LY
Mo At

o
N
-
2,

>

il

AL oS A AE AR ORA HSHe
71—/\/1171% gz:;}g 5}: 74 oz Aﬂﬂzh:} ]Eﬁ;_]- 64/5}
=499 AR Basmajin} Stecko 50] HAgH

Pk
=0l Ak T53ke] QP ofal £ie mefo]
Rtk g3 Axsgler”

W= Al= XlZlElH wolo] whE ghAte] F/golnt
AAIEHE 22]9] Wishs BARA R o] Sl=

Holz] ot = *ﬂE WEM lﬂOIE' e 1]
goroz FEmo| A
o] o7} 7 AYst A OE }\H7P5]1q_
2oLl A} thk u F7h 8% AL SRS i
o] frotZ=H AOFAS dEA7F F1of 2 o] FofA vi=
A gote] 24t AR gtk ARl lor,

>4
o
o*ﬂrMU&

2 Az NS HEIA) Fe FAK HBZTHY 1
w7} gtk ei7o) AREE AT ol
Z4 E

REFERENCES

1. AnanthkrishnanD, Ching R, Tencer A, Hansen S, Sanzeorgan
B. Subluxation of talocalcaneal joint in adults who have
symptomatic flat foot. J Bone Joint Surg. 1999;81:1147-54.

2. Basmajian JV, Stecko G. The role of muscles in arch support of
the foot: an electromyographic study. J Bone Joint Surg Am.
1963;45:1184-90.

3. Feni M, Schrafenberger AV,Goplen G, Daniels TR, Pearce D.

-181 -

10.

11.

12.

13.

14.

15.

16.

17.

dofe] goly BHEAY U Az AAe)

Weightbearing CT scan of severe flexible pes planus deformities.
Foot ankle Int. 2008;29:199-204.

. Kuhn DR, Shibley NJ, Austin WM, Yochum TR. Radiographic

evaluation of weight-bearing orthotics and their effect on flex-
ible pes planus. May. 1999;22:221-6.

. Kulcu DG, Yavuzer G, Sanmer S, Ergin S. /mmediate effects of

silicone insoles on gait patterns in patients with flexible flat
foot. Foot Ankle Int. 2007,;28:1053-57.

. Lin CJ, Lai KA, Kuan TS, Chou YL. Correlating factors and

clinical significance of flexible flat foot in preschool children.
J Pediatr Orthop. 2001;21:378-82.

. Mann RA. Biomechanics of foot and ankle,in surgery of foot

and ankle. In: Mann RA, Coughlin MJ, ed. Surgeny of the Foot
and Ankle. 6th ed. St. Louis: Mosby-Year Book Inc, 1993. 3-43.

. Mickle KJ, Steele JR, Munro BJ. Is the foot structure of

preschool children moderated by gender? J Pediatr Orthop.
2008;28:593-6.

. Mueller M, Smith K, Commeon P, Robertson D, Johnson J.

Use of computed tomography and plantar pressure manage-
ment of neuropathic ulcers in management of diabetes.
Physical Therapy. 1999;79:296-307.

El O, Akeali O, Kosay C, et al. Flexible flat foot and related
factors in primary school children: a veport of screening study.
Rheumatol Int. 2006,26:1050-3.

Pehlivan O, Cili F, Mahirogullari M, Karabudak O, Koksal O.
Radiographic correction of symptomatic and asymptomatic
flat foot in young adult males. Int Orthop. 2009;33:447-50.
Staheli LT, Chew DE, Corbett M. The longitudinal arch. A
survey of eight hundred and eighty-two feet in normal
children and adults. The longitudinal arch. J Bone Joint Surg
Am. 1987:69:426-8.

Sullivan JA. Paediatric flat foot: evaluation and management.
J Am Acad Orthop Surg. 1999;7:44-53.

Tareco J, Miller, Mac Williams B, Michaelson J. Defining flat
foot. Foot Ankle Int. 1999;20:456-60.

Toolan BC, Sangeorzan BJ, Hansen ST Jr complex
reconstruction for the treatment of dorsolateral peritalar
subluxation of foot. Early results after distraction arthrodesis
of the calcaneocuboid joint in conjunction with stabilization of
and transfer of the flexor digitorum longus tendon to the
midfoot to treat acquired pes planovalgus in adults. J Bone
Joint Surg. 1999;81:1545-60.

Volopon JB. Footprint analysis during growth period. J
Pediatr Orthop. 1994, 14:83-5.

Younger A S, Sawatzly B, Dryden P. Radiographic assessment
of adult flat foot . Foot Ankle Int. 2005;26.:820-5.




<<
  /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


