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Abstract : We developed a new plantar pressure analysis method in which F-scan
(Tekscan Inc.) and whole foot radiography were combined. In this study, we examined
the pressure distribution under the forefeet of patients with hallux valgus during
walking and compared the results with those normal subjects. Fifty-seven feet of 35
patients with hallux valgus and 36 feet of 18 normal volunteers were examined. F-scan
sensor sheets were attached to their soles and plantar pressure during walking was
measured. Subsequently whole foot radiographs were taken immediately with the sheets
still attached to the soles. Then we could divide the region into eleven areas which
correspond to the skeletal structures with the radiograph. The areas consisted of each
toe, each metatarsal head and the lateral sesamoid. The loads applied on each area during
walking were assessed. The load under the great toe was less in the hallux valgus group
than the normal group. On the contrary, the loads under the second and third toes were
increased in the hallux valgus group. The same pattern was observed in the level of the
metatarsal heads. These findings showed that the second and third toes must compensate
for the disability of the great toe in patients with hallux valgus.
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Fig. 1. F-scan sensor sheet was made of pressure sensitive film and showed a footprint shape (a).
The sheet was very thin and flexible, therefore we could cut the sheet following the outline of the foot. Pa-
tients and normal volunteers were undergone plantar pressure examination with the sheets attaching on

the soles by adhesive tape (b).

Load applied on the soles during walking was recorded and displayed on a PC monitor (c).



HHCREEE R 1 BV B RATRARTR R IEE S OBF 58

T EDOEREDBOLTVREAY v T hHEDIEERA
KT VT4 7 18 % 36 R OBATHRENRY R IEE SN % FifT
L7:. AREEM 134, k54 THY, FEmidTFy
36 5% (22-68 1%) TH o 7z. RHEBOIEREA L 5~20
B, FH1BTETHY, E1E2HEEHMIT8~16 E,
FHUIETH o /2. REERELZIT) IS ) HERE
WCIEHREART 2 T3l LAE LB,
REESHIEF- 2% v A&t =v ¥, kK

Tekscan, inc., South Boston) # i L T{To7z. F-A %
¥ VIIE &4 0.15mm OFEV Y — MROEEL Y —%
AW RESHUEY AT LATHSE., £ —T— i
BELHBREOROBIADLE TN FAZBIENTE,
INEHEICANSZY BEICEEV T CRHAIT A 2 & 28
THETH 2. SHEREOFHIIHEBREZREL L, £
DRELIYN EAZZF-AF Y VROV — T —
b & REICE ) CHRT 8 TITo 72, BHENEEE A

(275)

EBATITV, RELHEEIHEEETRAOEEOHTL
FCEHICHEIrETHELE. V=T —bE2EEL
7, BEBREDPLSIENDL ZEDTEDL L) ITHER
TFOBEH%2To7. F-AF ¥y e y¥—y— M
955 EOBRELNVIZE o T ABRICKESNTEY,
REICMbo2HEIINLS VT —EVD—D—D|
Mb o ENPRERICEEHFINS. (Figl) 2o+
V=TI —B 5.08mm TH Y, EFEERE Smm M5
OIS RXECHE L CIHELTRSHT 5 2 LATRETD
5. kY=Y 7)) v 7 EBEHIL 100Hz 1CERE L7z,
ZokE1HEOHEET2BHMOBITIRENTIETH 5.
ZORETHIT S, 1 HOFHITHA 3 &40
HSEEER S N7z,
RIEEOFHIE, By CHERSEHEN X BEREE
To7. (Fig.2) V¥ M UREEORICEM X B
EIANLOHEy PEEE, BEREICTEYF—T—

Fig.2-a

Fig.2-b

Fig. 2. After the plantar pressure examination, a whole foot radiogram was taken attaching the sensor sheet on
the sole. Patients and normal volunteers stood on a film cassette laid on a floor. Two X-ray tubes were set
an angle of 15 degree anterior and posterior at I m distance (a). Both whole of the tarsal bone and load cell
of the sensor sheet were visible on the radiogram. Then we could relate any part ofthe footprint to the load

cell of the sheet (b).
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Fig. 3. The forefoot was separated into 10 areas accord-
ing to a whole foot radiogram. There were the
toe areas and the metatarsal head areas which
corresponding to each digit.

In hallux valgus group, the lateral sesamoid
area (S) was determined.
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Fig. 4. Load distribution under each toe during a gait.
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In both groups, the load under the toe was decreased from the great to the fifth to
But the percentage of the load under the second and the third toe were significantly increased in the hal-
lux valgus group than in the normal groups. (*: P < 0.01)
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Fig. 5. Load distribution under each metatarsal head during a gait.
The load under the metatarsal head was decreased from the first to the fifth in the control group. In the
hallux valgus group, the load under the first metatarsal head was significantly lower than in the control
group. (*: P < 0.001).
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Fig. 6. Load distribution under each toe during a gait in the patients with and without metatarsalgia were shown.
In the metatarsalgia group, the load under the first toe was decreased than in the without metatarsalgia

group.
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Fig. 7. Load distribution under each metatarsal head during a gait.

In the patients with and without metatarsalgia.

The load under the first metatarsal head in the patients with metatarsalgia was decreased than in the pa-

tients without metatarsalgia.

In comparison with normal group, the load under the first meatatarsal head was remarkably diminished

in the metatarsal group. (*: P < 0.001).
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