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Abstract

Background: FPI-6 is considered a quick and simple
clinical test in patients with Rheumatoid Arthritis (RA).
However, its associations with different clinical and radiolog-
ical parameters of the disease are not fully studied.

Aim of Study. To assess the added value of foot radiology
to the Foot Postural Index-6 (FPI-6) in assessment of early
and late rheumatoid arthritis.

Patients and Methods: The subjects were recruited over
a period of 6 months from the Rheumatology outpatient's
clinics in Al-Azhar University Hospitals, Egypt. FPI-6 was
calculated in 90 subjects, 30 patients with early RA (disease
duration > years), 30 patients with late RA (disease duration
>5 years) and 30 age and gender matched control subjects.
Foot digital X-rays in the standing position were performed
to measure foot angles; TNC (Talonavicular Coverage), first
metatarsal talar (1 st MT) and Calcaneal Pitch (CP) angles.

Results: Pesplanus valgus was detected in 20% of early
and 80% of late RA patients. Patients with late RA showed
significantly higher bilateral FPI-6 than both the control
subjects and patients with early RA (p=0.001). They also had
significantly higher TNC, and 1st MT and lower CP (p=0.001).
In RA patients, FPI-6 correlated significantly with both the
duration of RA and the foot radiographic changes.

Conclusions: The combined use of FPI-6 with radiological
measurements of three angles of plain X-ray in addition to,
the collapse of the longitudinal arch; Talonavicular Coverage
angle (TNC); Lateral talar-1 st metatarsal angle and Calcaneal
pitch can be used in the clinical assessment of forefoot
abduction and the severity of RA.
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Introduction

RHEUMATOID Arthritis (RA) is a chronic, mul-
tisystem disease that characterized by synovial
inflammation and proliferation, loss of cartilage
and erosion of the juxta-articular bone [1]. Inflam-
mation of the small joints of the hands and feet
represents the indication of early RA [2,3]. Clinical
practice guidelines strongly recommend to look
for metatarsal pain and/or foot alignment biome-
chanical faults in patients with early RA [4]. Some
studies have shown that simple X-ray of feet may
provide an earlier and more frequent joint damage
than the radiology of hands [5,6] . Concerning the
articular damage of feet in RA, the considerable
weight bearing mechanical stress adds to the dam-
age from chronic synovitis and may result in char-
acteristic irreversible structural changes [7]. This
could be observed in the subtalar and talonavicular
joints with flattening of the medial longitudinal
arch, valgus deformity of the calcaneus and tibialis
posterior dysfunction [1,8] . Abnormal foot posture,
such as enormous pronation and supination, has
been identified as a causative factor in the dysfunc-
tion of feet and the lower extremities [9].

Moreover, the affection of the ankle joint may
lead to decreased dorsal flexion which could inter-
fere with walking ability [10] . FPI-6 is considered
as a quick, easy and reliable clinical method for
measuring foot position that yields high quality
linear metric data [11]. It has been clinically applied
in a variety of clinical settings including RA [12].

The aim of the current study was to compare
FPI-6 and foot radiology in normal, early and
advanced RA patients.
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Subjectsand M ethods

This current study was carried out over a period
of 6 months, in the Rheumatology Outpatient's
Clinicsin Al-Azhar University Hospitals, Egypt.
Ninety subjects were selected and divided into
three groups; Group A: 30 patients with rheumatoid
arthritis of fewer than five years duration, Group
B: 30 patients with rheumatoid arthritis of more
than five years duration, and Group C: 30 age and
gender matched control subjects who have no
rheumatoid arthritis.

Inclusion criteria: The patients chosen were
fulfilling the 2010 American College of Rheuma-
tology/European League Against Rheumatism clas-
sification criteriafor Rheumatoid arthritis.

Exclusion criteria: Patients suffered from Dia-
betes mellitus, those who have associated rheumatic
disorders (gout, primary generalized erosive OA,
etc.), patients with previous ankle trauma and
congenital malformations.

Methods:

1- All the subjects had full medical history record-
ed, complete general and Rheumatological clin-
ical examination.

2- Laboratory investigations for all subjects includ-
ed compl ete blood count: Done by coulter meth-
od using (Cell Dyne 1700 instrument), erythro-
cyte sedimentation rate (\Westergren method),
blood sugar, serum uric acid by using, urine
analysis, C-Reactive protein, and Rheumatoid
factor.

All the included individuals had their FPI-6
measured, which consists of 6 clinical parame-
ters,; (1) Talar head palpation, (2) Supra and
infralateral malleolar curvature, (3) Calcaneal

frontal plane position, (4) Prominencein the
region of the talonavicular joint, (5) Congruence
of the medial longitudinal arch, and (6) Abduc-
tion or adduction of the forefoot in the rear foot.

4- Digital X-rays: All the included individuals had
digital X-rays of both feet in standing position
in lateral and anteroposterior views, where three
angles were measured on each of the X-ray
filmsto assess the forefoot abduction in addition
to the collapse of the longitudinal arch. All films
are interpreted blindly by an expert radiologist.
Pesplanus Valgus (PPV) was considered to be
present if there was an increase in the value of
FPI-6, TNC angle, MT and/or a decrease of
the CP angle of plain X-ray in standing position.

w
1

Forefoot abduction was assessed by Talonavic-
ular Coverage Angle (TNC):

A weight-bearing AP view is used to measure
the Talonavicular Coverage Angle (TNC); an angle
of larger than 7 degrees specifies lateral talar
subluxation.

Collapse of the medial longitudinal archis
assessed by two angles:

A- Lateral talar-1st metatarsal angle: A weight-
bearing lateral view is used to measure the
Lateral talar- 1 St metatarsal angle which is
formed between the long axis of the talus and
first metatarsal. In the normal weight-bearing
foot, the midline axis of thetalusisin line with
the midline axis of the first metatarsal. An angle
that is greater than 4° convex downward is
considered pes planus with an angle of 15°-30°
considered moderate, and greater than 30 ° se-
vere. An angle greater than 4 degrees convex
upward is considered a pes cavus.

P

Calcaneal pitch: A weight-bearing lateral view
is used to measure the calcaneal pitch, ade-
creased calcaneal pitch is consistent with pes
planus.

Ethical considerations: A formal consent was
taken from every subject in the study, and the
protocol was approved from the local ethical com-
mittee.

Satistical analysis:

Descriptive statistical analysis was done with
IBM SPSS Statistics software release 21; SPSS
Inc. for Windows (Microsoft).

Results

This current research was conducted on 90
subjects that was divided into three groups; Group
A: 30 patients with rheumatoid arthritis of fewer
than five years duration, Group B: 30 patients with
rheumatoid arthritis of more than five years dura-
tion, and Group C: 30 age and gender matched
control subjects who have no rheumatoid arthritis.

There was a high significant difference between
groups in gender, age, and duration of illness.
Group B was older and had alonger duration of
disease than group A with no significant difference
in age between group A and group C (Table 1).

Thirty rheumatoid patients of a duration of
fewer than five years (Group A) underwent Foot
Posture Index (FPI-6).

Six out of the thirty RA patients who have
disease duration fewer than five years (group A)
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showed an increase in the value of FPI-6 of right
and left foot. The increase of FPI-6 in these 6
patients denotes the presence of Pes Planus Valgus
(PPV). The presence of right and left PPV of these
6 patientsis also supported by the radiological
studies reported in the present work, which showed
an increase of the talonavicular and first metatarsal
angles with decreased of the calcaneal pitch angle
Figs. (1-3). On both sides, FPI-6 was positively
correlated with age, duration, TNC and first meta-

tarsal angle and was negatively correlated to CP.

Twenty-four out of the thirty RA patients who
have disease duration greater than five years (group
B) showed increased FPI-6 of right and left foot,
indicating the occurrence of pes planus valgus.
The presence of right and left PPV in these 24
studied rheumatoid patients was supported by the
radiological findings which showed increased
talonavicular and first metatarsal angles and de-
creased calcaneal pitch Figs. (1-3). On both sides,
FPI-6 was positively correlated with age, duration,
TNC and 1 ¢ metatarsal angle and was negatively
correlated to CP.

Patients with late RA showed significantly
higher bilateral FPI-6 than both patients with early
RA and the control subjects (p=0.001) (Table 2).

Early RA patients showed significantly higher
bilateral TNC than the control subjects ( p=0.001),
while patients with late RA showed significantly
higher bilateral TNC and 1 st M T than both the
patients with early RA and the control subjects (p=
0.001). Also, they showed significantly lower
bilateral CP than both the patients with early RA
and the control subjects (p=0.001) (Table 3).

Fig. (1): Plain X-ray AP view of the Rt. foot standing position
showed increased talonavicular coverage angle
(10.40) that indicates | ateral talar subluxation.

627

Fig. (2): Plain X-ray lateral View RT foot showed lateral talar-
st metatarsal angle measuring (22.30) that is consid-
ered moderate pes planus.

Fig. (3): Plain X-ray left foot lateral view showed a decreased
calcaneal pitch (9.40) that is consistent with pes
planus.

Table (1): Distribution of cases in the study groupsin relation
to sex, age and duration of illness.

; Group Group Group p-
Variables A B c value
Males 7/30(23.3%) 11/30(36.7%) 22/30 (73.3%) 0.001
Females 23/30 (76.7%) 19/30 (63.3%) 8/30(26.7%) 0.001
Agelyear 35.9+10.68 47.4+9.57 39.6+£8.69 0.001
Duration/year 1.49+0.47 1254557

Table (2): Theright and left FPI-6 in early and late RA patients
in comparison to control subjects.

Group A Group B Group C p-value
Rt. foot 1.07+1.01 6.10+2.59 1.63+£2.16 0.001
Lt. foot 1.73+151 7.30+3.31 1.43+2.22 0.001

Table (3): Thefoot radiology in early and late RA patientsin
comparison to control subjects.

Group A Group B Group C p

TNC:

Rt. side 6.47+2.27 9.80£4.70 4.03+551 0.001

Lt. side 7.10+£1.73 10+3.18 4.63+5.24 0.001
1st MT:

Rt. side 4.80+£2.87 13.2+6.49 3.80£3.97 0.001

Rt. side 4.93+£2.50 1214511 3.07+4.23 0.001
CP:

Rt. side 18.33+1.95 14.2+3.60 18.37+1.87 0.001

Lt. side 17.77+3.41 141+3.84 18.73+£2.07 0.001

Discussion

Rheumatoid Arthritis (RA) isalong-lasting
autoimmune disorder that chiefly affecting the
joints. Most frequently, symmetrical bilateral af-
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fection of the wrist and hands are noted in RA
patients.

RA affects between 0.5 and 1% of adultsin the
developed countries with between 5 and 50 per
100,000 people newly devel oping the disease each
year. Onset is most common in the middle age,
and women are affected 2.5 times more than the
men [13-15] .

Small joint inflammation is an indication of
early RA, however estimating the affection of the
foot and ankle has been usually underestimated.
Usually the clinician find it ssimpler to look at the
hands in an examination rather than the feet and
therefore there appears to be alack of attention
paid to this problem [16].

The Foot Posture Index (FBI-6) is an emerging
clinical index that was used in this study. It is
considered a quick, easy and dependable foot-
specific outcome measure for assessing foot posi-
tion in avariety of clinical settings [12]; itisalso
suitable for arange of clinical applications [11].

The current study showed that there was no
significant difference in the values of FPI-6 between
normal males and females. Thisisin agreement
with that reported by Redmond et a., 2008 [17].

In this study, the higher values of FPI-6 and
higher prevalence of foot deformity in late RA
patients (Group B) rather than in early cases (Group
A) signified the impact of the disease duration on
the foot health; these results are in agreement with
other previous studies [18,19] . Spiegel et al., 1982
study reported a prevalence of 46% of 'flat feet' in
their cohort [19].

To our knowledge; no previous studies combine
the FPI-6 with radiol ogical measurements of three
angles of plain X-ray to assess the forefoot abduc-
tion, in addition to, the collapse of the longitudinal
arch; Talonavicular Coverage Angle (TNC); lateral
talar-1 s metatarsal angle and Calcaneal pitchin
patients with early and late rheumatoid arthritisin
comparison to normal individuals, as previous
studies relied upon only FPI-6 in assessment of
forefoot abduction.

The radiological findingsincluding the increase
in both the Talonavicular Coverage Angle (TNC)
and lateral talar-1 st metatarsal angle with decrease
in the calcaneal pitch used in this current study
supported the increased FPI-6 in diagnosis of Pes
Planus Valgus (PPV); 6/30 in early RA patients
(Group A) and 24/30 in late RA patients (Group
B) and thisis very important as the use of radio-

logical measurements removes the influence that
the soft tissue structures may have on measure-
ments. In one study by Shi et al., 2000 they used
only the CP angle in assessing the diagnosis of Pes
Planus VValgus (PPV), as they performed serial
radiographs of the feet in a cohort of patients with
RA and found an increasing prevalence of flat foot
as measured by the calcaneal pitch, the deformity
being worse in a group with more severe disease
[19].

Conclusions:

The combined use of FPI-6 with radiological
measurements of three angles of plain X-ray in
addition to, the collapse of the longitudinal arch;
Tgl onavicular Coverage Angle (TNC); lateral talar-

metatarsal angle and calcaneal pitch can be
used in the clinical assessment of forefoot abduction
and the severity of RA.
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