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The Height and Volume of Medial Longitudinal
Arch in Normal and Painful Feet

Woo-Chun Lee, M.D., Jeong-Seok Moon, M.D.

Department of Orthopedic Surgery, Seoul Paik Hospital, College of Medicine, Inje University, Seoul, Korea

=Abstract=

Purpose: The purpose of this study was to investigate the differences in simple radiographic parameters and results

of 3-D scan among normal and patient groups.

Materials and Methods: Seventy subjects in each group were studied. Control group consisted of subjects without
plantar foot pain (normal group), and two patient groups were one with plantar forefoot pain (metatarsalgia group),
the other with plantar heel pain (heel pain group). Simple radiographic parameters were obtained and 3-D scan
was done with foot scanner (Nexscan, K&Il, Korea) and The height and volumn of the space under the medial
longitudinal arch was analyzed (Enfoot, K&I, Korea). These parameters were compared and correlation between
radiological parameters and results of the 3-D scan were studied.

Results: The results of all parameters distributed normally. There was no signigicant differences among the groups in
radiological parameters (talo-first metatarsal angle, calcaneal pitch angle and height of the talar head in standing
lateral radiograph) and arch height and arch volumn on 3-D scan. There were statistically significant correlations

between radiological and 3-D scan results.

Conclusion: This study revealed that there is no significant differences in medial longitudinal arch height and volumn
among normal and different patient groups and there are variety of arch height in patients with similar symptoms.

Key Words: Foot, Medial longitudinal arch, Metatarsalgia, Heel pain, 3-D scan
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Figure 1. Standing lateral radiograph showing talar head height o A2 6}%}_7]Wg 7EE e —;—_O]E}l RE
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Figure 2. Oblique (A) and lateral (B) Images of three dimensional foot scan showing medial longitudinal arch( 1 ).
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(A) (B)

Figure 3. A photograph of foot showing that a perpendicular
plane to the floor along the line which connects the medial
surface of the first metatarsal head and the heel does not touch
the medial surface of the foot (A) and a plane 5 mm lateral to this
plane touches the medial surface of the foot to make a closed
space under the medial longitudinal arch (B).

e W& Foba] 371 HuiE 2381900, 274 5 mm
oFA] &7t 10 mm oFx] FZtol2tal slitkFig. 3).

o} o] FAH Y2 Foba] FIA 57 Fol7} 7}
F we BEO opx] Folekn sgen] 27t 5 mm o}
%°], 10 mm oFA] Folefal SFYLh oFA] ol WO
170 em2 EZ31517] 95te] o} =o] 170/ FAfe] 2
o5 T-3tof wlaLskTt,

B 2T AR 525 2 9RA 55 2 Aolel 24
of AEEO] felgt o]} Y=HE T HAHEH (one
way ANOVA) HARE st em o] &2 p=0.052 3}

-~

calc version 8.0 (Medcalc Softwear, Mariakerke, Bel—
gium)-& ARES,

=
So] g7 HES s}
2

o PARAIA AS-AlL S5 A AT

1+
T, FEA] BF FollA -2.2+5.68%0]9l0m 7 2 7t
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+5.10%, 53 SowolA B 17.1£4.58%, FHHA|
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A B0l A 14,5+5.84 mmo]9) 21 10 mm £]52] of
A ol BAtolA Het 1164565 mm, 55 F5
o)A 9.6+5,18 mm, FHEX| EZ5LoA 9.6+£5,07 mm
o|9itHTable 1), 5 mm o}z ¥R AATolA Hd
8.6+5.96 cm’, 2ET B2 JLoA] oA 6.8+4.38 cm’,
HEA] S5TolA 7.244.58 ecm’0]$l1, 10 mm oFF]
7He RAFol A Bt 4.244.00 em’, 2D BE o)A

Table 1. Arch Volume and Arch Height at 5 mm and 10 mm Medial to the Inside Joint Line

Arch V5* (mm?®) Arch H5' (mm) Arch VlOT(mmS) Arch H10' (mm)

No pain 8.6 15.8 4.2 11.6
Metatarsalgia 6.8 14.2 3.1 9.6
Heel pain 7.2 14.5 3.5 9.6

No pain, control subjects with no foot pain;, metatarsalgia, patients with plantar forefoot pain; heel pain, patient with heel
pain,

*Arch V5, the volume of a space under the medial longitudinal arch formed by a plane which passes 5 mm lateral to the line
connecting the medial surface of the first metatarsal head and the heel; TArch HS5, the height of a space under the medial
longitudinal arch formed by a plane which passes 5 mm lateral to the line connecting the medial surface of the first metatarsal
head and the heel; TArch V10, the volume of a space under the medial longitudinal arch formed by a plane which passes 10
mm lateral to the line connecting the medial surface of the first metatarsal head and the heel; $Arch H10, the height of a
space under the medial longitudinal arch formed by a plane which passes 10 mm lateral to the line connecting the medial
surface of the first metatarsal head and the heel,

- 10 -



ol 8.1£2.70 em’, HBA| EZFA 3.5+2.81 cm®
ojQiL z+  7F l Seelat o]} stk
cheHp A ALY A Bl FE227E 2HE9) o] H|E,
5 mm OFx] 0], 10 mm ©}A] Fo| Afojol= FAK LR
Frefgt A7 JASITHX0.001)
in | #
kS 3z g oz 243517 93l 9 92 Bergmann

2797, AMFIT A|28) Eo] glow] 3319)
HL ol gste Ve Huso] grf B

H ~709E 3D visionES 0]-83F FAF B HHAS vl
o u Y 51 (ast) o] AR R AEow Y4
i o, 57 o] ol Wk eol4 &319& ocD
(charge coupled device) 7lH|2t&2 &stal o]E o]}
o] Ax1Y AHE HQsl= H]_,\]O]EFL)

‘11?01]*1 E}E X] AlefstaLl WS Fot

AR %
A7) A

O

ITEO

ﬁ
T of
)

u)
o = rlu
d

ot
o ox ofN

o e
-

313 A% %hz— sm; 42 o

ju:
-
o =

o X

ol

Dol A% 2312 31 9
olgslo] Huls algct
2WgoIA kA o] 29k,
712 AEE 24T Sr 9L
7Rsg0] glory’, 1l
guygpe] Ao} ujale
ol 7Hg F3E A
HlA}AIBFA] 0] Wl o & o}
Fo2 opx]9] Eito]g
Akl wel i 2
AR B
& A7olA T
23t O}il 1° a

AT, 9|5 5o oy
AclAet of#] 7] 249]
uF Z3tel ol olojo] Zual
R

9l o

N\ E

>
il
oX,
et

o
ofi
0
R
2
m

o |
ol
S

oflt
0?

o] oRje] tpstols)
ot X}o) o] it}
A=Al 5=

S

-111
<l
il
N\
ox
ot
4 1o
;O

OII.

FA}

2
o
1o
)
[>
Ol
2

o

=
=
o
12

]
L
ﬁ',

H‘
_O.
S
2
£

OFA] ol AT 0.9224 o=

79] 2 oful7h gl Aol
SAREI} AL Afololl & At A|ES0] Apol7t 9

=718 A7k ol e ofE 54 7919 50

- 11 -

2917} 55 29jo] et
S Sl 1) o) i
o w2} e ghgolof o
Z4 50| 9=
Joll Hl31o] & 75
I 7kl Zfol7} gigiet.

o) solo} iz 55
e 2o 8 % ek
1) oAz ol9] A\ S %
o] ot} Ayzkstel oLt Aake 7t
A 53 Bol ol At s o u7} g
o), AAEI FEA vhet B3 BTN AL T
B °m+~ 2377} gek, ol

1_

AL WA ASAS} AR 2L o] 88 AZA
oA 3% 18 Hol7} glet Ak gl ol i
LA A0S 3 A9nE o R BasgonE o
AL S} MR S FRBte] BB 2 Aol

olsk 2ol Aol7} giek 23t b €912 7Kl 9)
o 2 7o) $AH elgol gl AU S5t

w Z7te] AZAEo] AT BEE 57 tie] 22t
TollA] AZAZE 2 AR, A A Bl 9 4 Alehe
o] L

ofnloln} QA AL 2 Aol Gl
AE ZA% dulZt gk, B AT BARE AF A

of W Folx Wake] THsHE S okt A,
e TR glolth 7, AT thabae] 47} Aek
HES 5 4 U Aol

e TR Lo el HLM bl wid-

webd W ol 74X XS0l u}a = ﬂ;“”ol
gong el A, A%, A% 5L nefslel g
o dlpstolor oS o] Gt ANE B2 4 e
Aolek Apsich
| 2

B ATeIAE AT AXY B B4 2, FEA
5% B Abololl W Folxel folet 3ol o]t
Qrhs 23e aglon e o we thAAE 44,



REFERENCES

. Baba K: Foot measurement for shoe construction with

reference to the relationship between foot length, foot
breadth and ball girth. J Hum Ergol (Tokyo), 3: 149-156,
1974.

. Bergmann JN: The Bergmann foot scanner for automated
orthotic fabrication. Clin Podiatr Med Surg, 10: 363-375,
1993.

. Kim S, Yang DC, Kim MJ, et al: Three Dimensional
Analysis of the Medial Longitudinal Arch of Foot. J
Korean Acad Rehab Med, 28: 469-476, 2004.

. Lee BK: Development of 3-D measurement system for shoe
industry. Master Thesis, Graduate School, Seoul National
University, 2003.

. Lee WJ, Lee DK, Jang SH, Lee SG and Park SB: Gender
differences in adult foot shape with 3D Foot Scanner. J

Korean Acad Rehab Med, 30: 626-631, 2006.

. Mochimaru M, Kouchi M and Dohi M: Analysis of 3-D

human foot forms using the free form deformation method
and its application in grading shoe lasts. Ergonomics, 43:
1301-1313, 2000.

. Moon HT, Moon JS and Lee WC: A radiographic analysis

of the feet in heel pain. J Korean Foot Ankle Soc, 9: 9-12,
2005.

. Morag E and Cavanagh PR: Structural and functional pre-

dictors of regional peak pressures under the foot during
walking. J Biomech, 32: 359-370, 1999.

. Prichasuk S and Subhadrabandhu T: The relationship of

pes planus and calcaneal spur to plantar heel pain. Clin
Orthop Relat Res, 306: 192-196, 1994.

. Smith KE, Commean PK, Robertson DD, Pilgram T and

Mueller MJ: Precision and accuracy of computed tomo-
graphy foot measurements. Arch Phys Med Rehabil, 82:
925-929, 2001.

. Wunderich RE and Cavanagh PR: Gender differences in

adult foot shape: implications for shoe design. Med Sci
Sports Exerc, 33: 605-611, 2001.



