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IRTRODUCTION

The plantar fascia is constituted by connective tissue and has
connection with the calcaneal tuberosity (nedial tubercle) and
with the netatarsal heads and is divided in three sides (central,
medial, lateral).

Plantar fasciitis is an inflamatory condition characterized
by pain in the nedial, central and |lateral sectors of the sole
acconpani ed by stiffness.

The aim of this study was to exami ne and interpret the
features of the pain focus in this condition froma clinical and
on esthesiological point of viewand in relation to the objective
findi ngs of a bi omechani cal eval uati on.

MATER AL and METHCD

Twenty-two subjects (17 men, 5 wonen), aged 19-51 years were

exam ned who practised sports regularly; all presented pain in the
plantar fascia of the foot . Each subject underwent:
1) aclinical examnation to identified eventual TrPs in the pain
zone; 2) Instrumental examnation wth nmesurenent of pain
thresholds to electrical stimulation of the skin, subcutaneous
tissue and nuscle in the affected area and unaffected
controlateral area and 3) an evaluation of biomechani cal
paraneters related to function by means of an anal ysis of the
foot-ground reaction and a concentric and eccentric peak force
reveal ed by isokinetic dinanoneter during the plantar flex
contraction.

The ground reaction has been analized by a Kistler plateform
at the nornmal strike. The values of the peak forces has been
obtained with the subject in prone position and with the extended
knee. The results have been conpared interindividually and
i ntraindividually, a value superior of 15% of the control ateral
foot has been accepted |ike significant.

The patients were then fitted wth a corrective insole and re-
subj ected to the above exanmi nations after 30 and 60 days.

Bl ectrical stimulation technique

A Lace Hectroni c device was used consisting of a three channel
ES-3 square-wave stinmulator and a CClI-2 constant current
isolator. A digital display incorpored in the |atter showed the
intensity of the delivered current in mllianperes (range O0-30
mA). A Goldstar doubl e-beam oscill oscope (Mddel 05-7020)
permtted verification of the form of the stimulating waves by
measuring the drop in voltage through a 5-k £l resistor placed in
series with the stinul ated tissues.

For cut aneous neasurenent, two surface netal el ectrodes were used
(contact area = 0.6 x 1 mm), placed horizontally 1 cm apart.
B ectrode paste was used as the conducting nedi um

For subcut aneous neasurenent, two neddl e el ectrodes were enpl oyed
(nonopol ar steinless steel needles, 15 mm long, 0.3mm in
di aneter, insuleted wth a teflog 7envel ope except for 2 mm at the



tip). They were inserted vertically into the tissue, 1.5 cm
apart. For muscul ar neasurenent , these sane el ectrodes were
used. W used 18 nsec. trains of 0.5 nsec square waves (i nternal

frequency, 300/sec), autonmtically deliverred once every two
second, as stinmuli.

Pain thresholds in the three ti ssue were measured by the nethod
of the limts. The stinmulus strength was successively increased
(in 0.1 mA steps) with notation of the val ue when pain was first
perceived (pricking pain in the skin, tingling pain in the
subcut aneous tissue,cramlike pain i n the nuscle).

RESULTS

The subjects were divided into 3 groups on the basis of the

TrP site and area of referred pain:
Qoup A(12 cases) had fascial pain in the cal caneum attachment.
The objective exam nati on showed an active TrP determ ning
referred pain to pressure in the nedian part of the central
aponeurosis . Goup B(8 cases) had pain localized in the mddle
third of the nedial part of the fascia and in particularly on the
fl exor longus allucis tendon and reffered pain on third m ddl e of
the fascia . Te oObjective exam nati on showed an active TrP in
this area which gave pain to pressure radiating disto-
proxinmally. Goup C (2 case) had pain localized in the mddle
third of the lateral part of the fascia. The objective
exam nati on showed an active TrP causing pain to pressure
radi ating disto-proxinally to the attachment of the muscle
peroneus at the base of the V metatarsus

The est hesi ol ogi cal eval uati on of these groups showed | owered
pain thresholds in the skin and nuscle conpared with the
controlateral areas (G oup A lower rispectively 60% and 80% ,
Qoup B and C | ower 65%and 80%.

The isokinetic examnation revealed, in group A a
significant decrease in the peak famrae in concentric contraction
in 12 feet (100% at the speed 30osec, 60osec, 90osec, in 9 feet
(75% speed 30osec, 60osec, 90osec, 180osec and peak force in
eccentric contraction in 12 feet speed 30osec, 60osec, 90osec,
180osec. G oup B and C are like group A

The foot-ground reaction was in confront wth the

control ateral health g.r. abnormal for the sane spatial and
temporal components during the first 27% of the stance phase
(s.ph.) contact phase increase of naxinmal and nedi um vectori al
forces and speed progression, during the second 40% of the s.ph.
decrease of the speed progression of the vectors and finally
during | ast 33%of the s.ph. decrease of naxi nral and medi um force
in confront of the first 27%f orces.
The paraneters are simlar in all groups exept for the group. B
during the last 33%of the s.ph. The values of the forces were
increased significantly (pg0.001) in correlation with an
increased intra-rotation novenent. On the group C an increased
external -rotationfrom30%of the s.ph. until to 75%of the s.ph.
The phisical exam antion with el ectrogononeterhas denostrated a
reduced range of plantarfl exi on noverrent (ni ni num val ue 1130
maxi mum val ue 1250) and of dorsiflexi on nmovenent (m ni num val ue
900, naxi mum val ue 830).

A significant reduction of the painful synptons was observed
in these subjects after 30 days with corrective insole, together
with a nornalization of |oconotion. After 60 days, the pain had
di sappeared and there was an objective reduction of the
irritability of the TrPs and absence of the target zone.
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Pai n thresholds to electrical stinmulation of the skin and
nmuscl e showed a further increase to values recorded before
treatement with respect to the previous control. After 30 days
the increased was for the skin 160%and for the nuscle 23% After
60ggthe i ncreased for the skin was 200%, for the nuscle 420%
(Tab. 2).

Al components of the ground-foot reaction were inproved.

QGONCLUSI ON

These results show that pain from plantar fasciitis of the
foot is due to an abnormality of novenent which gives rise to an
i mbal ance of the force and flexibility of the flexor nuscle in
this area. The inprovenent of the ground-foot reaction brings
about a gradual di sappearance of the pai nful symnptom
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