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A Review of Biomechanical Treatments for the Diabetic Foot

Eun-Kyung Koh, PT, M.Sc; Do-Young Jung, PT, M.Sc'

Department of Physical Therapy, Masan College; 'Department of Prosthetics and Orthotics, Suncheon First
College

Diabetic foot ulcers result from abnormal mechanical loading of the foot, such as repetitive pressure applied’
to the plantar aspect of the foot while walking. Diabetic peripheral neuropathy causes changes in foot
structure, affecting foot function and subsequently leading to increased plantar foot pressure, which is a
predictive risk factor for the development of diabetic foot ulceration. To early identify the insensitive foot’
makes it possible to prevent diabetic foot ulceration and to protect the foot at risk from abnormal
biomechanical loading. Abnormal foot pressures can be reduced using several different approaches, including
callus debridement, prescription of special footwear, foot orthosis, injection of liquid silicone, Achilles tendon
lengthening, and so forth. Off-loading of the diabetic wound is a key factor to successful wound healing as:
it is associated with reduced inflammatory and accelerated repair processes. Pressure relief can be achieved
using various off-loading modalities including accommodative dressing, walking splints, ankle-foot orthosis,
total contact cast, and removable and irremovable cast walkers. (4 Kor Soc Phys Ther 2007:19(5):51-63)
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Forefoot Rocker

Ankie Rocker

Heel Rocker

Figure 1. Rocker model of the foot and ankle in
stance phase during walking.
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Figure 2. Relationship of ulcer location and plantar
pressure using MatScan system.
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- (Mayfield =, 1998; Reiber 5, 1999). & 7
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(Reiber =, 1999; Ahroni %, 1999; Boyko %,
1999). A} ZAEH T ZAGYH B
AN AER YR FHLE AT AL
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Figure 3. Relationship of plantar peak pressure and
plantar tissue thickness at the second metatarsal

head (MTH).
4. ZHALe] sty agl

guy Age TxIREF, F J1Y, U
%}f ?JQ -'—131—1- o-l-'- ;S‘E‘)ﬂ [q'% E}Ooz;s} Bg
A e 717 ZA3bo]t}(Shaws} Boulton, 1997).
AFYET YRABe oz A 2Ae4
S goFg Yie T2 YYHo2REHY it
w40 AEL B 2eAn 2L WA

—
A5 F %A g A%

g A WEY olg

= Mo

- 55 -



2 9% A¥vids 2 IAHY 2dE WE
o oY Fz wHHE A ¥AL WL,
SR, 2R 2AR, WAL 5. AEA

%= o] th(Reiber &, 1999).

Hro Bre zHe graRN HLdE
Y3t WAHA Yol H5AEHE AHoz I3
4 dzmdolt. AYES LA WREHo)
wEzoln HEd ol A7 Aoz o)
b e AHolt. ok g Ad #ExleA)
P o] dojdttd FFo] =ARAYE <y
g Aotk a2 BHuzte A4S
< Hxg 4 —3,2% ZH & g
cuz A&HAHY Fa oz <l

T2 AlYs de ] 2. WA J)rE?_
% JgoE AT At} Bt
HAS S0 AT 5 34 99 =A%

R B H2e A SAE

Aol 8% Aot
HEE ALty Z2 vEFQ GEe R

F8% A8 Art o olyd ¢
Al ZHAE TR (1) FHAEATE
7}Hincreased duration of pressures) (2) 8=
ZF7Hincreased magnitude of pressure) (3) ¢
ges A9
pressures) (Mueller, 1992). R W ¢HAEA| 719
Z7he 4oz o9 AT 5% AW we
Feol =38 Yoz HYE YoslA "t
$749 AgoERy 0WNY U HYe AT
S & (cell death)st AAHE A A 7 HKosiak,
1959). Figure 4 A1Zt3} ¢+ o) #A 7} whalg &
AYS BoEY. & d¥ge Aoz F&
Ao AFg dodle Wie ve e 4
Aoz QU AZte] 4AQ¥c) agag A%
< e 2 gEeEE 24E & Jdoy Ha
o] Zdrh 01?—13} Ae¥e Z 9A g Ay, R
HES Bx7), B2 W A 3y A4 &
& 2 G E (foorres ol A o) FAFA FEoR
3 AlFo] BT 2AENY F oA 89
F2 AT F¢ E FEoZ 1% Aol o
g By FH2 gREed & o] Hed

e ox
rok

o oo ot b

N
o
s‘.z*

.EL-\N.E

)
U

b

o>

i e
o
o © rlr 2 -{m rlo o

o LJ

A

o

o

number of

M Nt oox
rlo
o[)l

Z7}(increased

J

¢

M rlo o o

g 9E 3% Hds RYEn v

P FedE AT AAGGH Al sd B8 23

W dojdth. dF B9 & F& fIxZo @
of W3 Az FA HY oy @] dojd
o olAL #AZol AU F ABBF Fu
A A WNHE] S ET. "F3}g(foot slap)'E o]
A 71dE e WMEIIZ) 4% Fdg
 HEA B F ASKE FEANE 7150
4 A ®th(landsman F, 1995). a8z g F
B2 27 & AER B &R 2L
S ARZ7E AMEFoEH Pl A%y 9
S & 4 dokn AtEdn) upRlRo g ¢y

=
WE 059 Z7le 988 W22 FZ(syndrome

o= R

l

of mechanical fatigue)-& WAIA| 7|1 oly HlE =
A dHeziy YA d5y mze By
g 35 g ll1?’}]/‘4Q(mtegnty) R kix= )
ste Hul 3 £ZdAM P2 2 B 2379

Avz AYEn. odE £4e Alﬂrﬁ- 2ol
3 9 Bns 2N Qo] ek

T8 F2 gR7 &9 4EE 22 oY
ES Ze oty wgow Zo&AE "‘ﬂ/‘é?}t}.
Jy 4o A& 23y 2 4HE
THEojUl= el HoE F&4o *371‘5 L=t
Al A Aok 3t (Young 5, 1992; Pitei 5, 1999).

& AFHoE & 59 50| whE39l
2EY2E DFH $E gx i AdY
HEaAdS 2ol doh. A2E ZA=Z €
TAHY SAAAAN EH Gl Bol A HYE A
olt}(Malufe} Mueller, 2003; Lemaster &, 2003).
AW oldE ABAe] BE4ED QB0
9= el ohe 27bE AAHY F5 Y
43 BARTHE Ao AR Re He 2
%) 447 9BHo] BT YrHAmstong
5, 2004).

BEY GolgdE NAAH & A
SAYR dPE Foh BIY T ¥E

HZZHA AEE Ad 2 Y

oft X
-0,
UleI_l
i)
ot Lo

EL
FE(wE F=, UHE AR, agla v
)2 vigdx A4 (rectus foot: Z=EHQ T &,
A% kA FEET o & FAHYHES BATh
oA FAstE AYS Ad Fm FATNA

- 56 -



24 % AGAASY BFEAQA #E 7S
X FMuller F, 1990). o] AFZA} HRFF

¢l HAZEE Ywuh(uncompensated rearfoot varus) &
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Z 157 A wA e O A 5259
xR FAEE A7 dRE HEAES
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WEASH B33 tHBevans, 1992)
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Figure 4. Inverse relationship between force

{pressure) and time (or repetition).
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2 ottHPatel®} Wieman, 1994; Griffiths®} Wieman,
1990).
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Figure 5. The mean changes in peak plantar
pressure (kPa) from baseline at 3, 6, 12, and 24
months after injection with liquid silicone and saline
(placebo).
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Figure 6. The mean change in plantar tissue
thickness from baseline at 3, 6, 12, and 24 months
after injection with liquid silicone and saline
(placebo).
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