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ABSTRACT

This study had a purpose of enlarging the data on various parameters and pattern of development of plantar

medial longitudinal arch in Western Rajasthan population. Fifty normal children of age between 0-7 years were

selected. Subjects were divided in 5 groups according to ages(in months) beginning with 0-18 months,19-36

months and so on up to 90 months of age. Roentgenographs of foot were taken from Right lateral view for
study of medial longitudinal arch. Parameters like Arch height, Forepart length, Hindpart length, Anterior and

Posterior medial longitudinal arch angle were measured. The data obtained were statistically analyzed.
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BACKGROUND

The human foot is a highly evolved, specialized
structure, uniquely suited to its considerable task
of weight bearing and ambulation. The presence
of arches especially longitudinal arches is
consistent with the most advanced structural
engineering principles regarding transmission of
forces and absorption of shock. The medial
longitudinal arch is the dynamic portion which
undergoes some structural changes during
normal gait. Regarding the development, human
foot is a well-developed plantar-oriented,
biconcave structure from end of the first
trimester of gestation. Rose et al [1] advanced
the concept of stability of the subtalar articulation
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and also stated that the critical age for
development of plantar arch is 6 years.
Mickel K J et al [2] stated that a structural
collapse of longitudinal Arch can develop into a
potentially “crippling” problem in later life, as
proper functioning of it is critical to normal foot
function.

The present work was planned to evaluate the
subjects clinically and radiologically to study
medial longitudinal arch.

MATERIALS AND METHODS

The present study of plantar arch development
pattern especially medial longitudinal arch was
done as it not only has clinical significance but
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also helps in detection of any forthcoming
abnormality which may severely affect the
individual in later life.

50 normal children of age ranging between 0-7
years were selected from various schools and
private sources with no bony deformity or
pathology. The present study was carried out in
the Department of Radio diagnosis, M.D.M.
Hospital, DR. S. N. Medical College and
associated group of hospitals, Jodhpur.
Institutional ethical committee approval was
taken prior and guidelines were followed
throughout the study.

The roentgenographs of foot were taken from
Right lateral view for studying medial
longitudinal arch. Subjects were divided in 5
groups according to ages (in months) as

a. Age 0-18 months

b. Age 19-36 months

c. Age 37-54 months

d. Age 55-72 months

e. Age 73-90 months

Footprints of sole were also obtained for study
of gross parameters.

Measurement of parameters : (figure 1)

1. Arch Height: Perpendicular distance (CD) from
highest point of arch (i.e. C) toline joining two
pillars of the arch (i.e. AB). This is point where
unit of talus and calcaneus meets with unit of
navicular, medial cuneiform and metatarsals.

2. Forepart Length: Length from anterior pillar
(i.e. point A) to the lower point of arch height (i.
e. point D)

3. Hindpart Length: Length from posterior
pillar(i.e. point B) to the lower point of arch
height (i.e. point D)

4. Anterior Medial Longitudinal Arch Angle (i.e.
angle ACD) and Posterior Medial Longitudinal
Arch Angle (i.e. angle BCD)

Radiological study of the measurements of
height in case of medial longitudinal arch
revealed that there is gradual increase in average
height with the advancement of age up to 90
months ranging from 0.92-3.56 cm (table 1). Also
in case of Anterior and Posterior segment length
agradualinincrease in length was observed but
comparatively Anterior segment length was
more in all age groups (ranging from 2.90-8.10cm)
to Posterior segment length (ranging from 1.21-
4.90 cm) (table 2).Correlation coefficient values
were calculated for both these lengths (table
3).In study of Anterior Medial Longitudinal Arch
Angle which ranged from 61.20°-65.80°,highest
degree of angle was reported in age group of
19-36 months (around 67.70°) (table 4).In
Posterior medial longitudinal arch angle which
ranged from 38.90°-54.20° the highest angle was
reported in age group of 73-90 months
(ie.54.20°) (table 4). Correlation coefficients for
both these values were also calculated.

Table 1: Showing Height of Medial Longitudinal Arch

(in cms).

AGE GROUP RANGE | AVERAGE
0-18 05-11 0.92
19-36 13-28 2.05
37-54 25-33 2.82
55-72 26-35 3
73-90 3.0-4.0 3.56

Fig. 1: Showing Points for Various Measurements.

For medial longitudinal arch
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Table 2: Showing Anterior and Posterior segment
length of Medial Longitudinal Arch (in cms).

ANTERIOR SEGMENT
AGE GROUP LENGTH POST. SE(lEMENT LENGTH
(in months) (in cms) (in cms)
RANGE AVERAGE RANGE AVERAGE
0-18 0.8-34 2.9 0.6-1.7 1.21
18-36 4.3-6.5 5.06 2.0-3.6 2.82
37-54 5.6-6.6 6.01 2941 35
55-72 53-7.8 6.96 2.8-4.5 37
73-90 7.19.0 8.1 4158 49

Table 4: Showing Anterior and posterior Medial
longitudinal arch angle (in degrees).

AGEGROUPS (in| A '\/’iig:zj ATEh 1 post. Medial Arch Angle
months) (in degrees) (in degrees)
RANGE | AVERAGE | RANGE | AVERAGE

0-18 5066 | 612 | 29-43 38.9
1936 5074 | 677 | 4563 488
3754 62-67 65 45.54 50.4
5572 6070 | 595 | 4553 50.3
73-90 6270 | 658 | 5058 54.2

RESULTS AND DISCUSSION

The present radiological study for height of
medial longitudinal arch reveals its average value
to be 2.47 cm. Dowling A.M. et al [3] found that
the arch height on an average for young normal
children is 2.89 cm (approx.). Obese children
were found to have low plantar arch height. Itis
known that a fat pad is present underneath the
medial longitudinal arch of the infant foot while
the arch develops, although this fat pad is
thought to resolve by the age of 5-8 years as the
arch of the foot is formed as reported by Hefti &
Brunner [4]. Inour study alsoincreasing pattern
in arch height is observed ranging between 0.
9cm-3.56 cm. Riddiford-Harland et al. [5]
speculated that the midfoot plantar fat pad
might remain in the feet of obese children as a
protective adaptation to cushion the loads
associated with their excess mass, in turn,
causing their characteristic flatter feet relative
to their leaner counterparts.

Schilling F. W.[6] found that when standing on
both feet the mean height of the arch at the
tangent to the medial plantar imprintis 5 mm at
the age of 4 years. The “critical limit” is approx.
2 mm. The height of the medial longitudinal arch
increases each year. The increase is greater at
the age of three than at six years, and should be
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Table 3: Correlation coefficient of anterior and
Posterior segment length of Medial Longitudinal Arch.

SNO. AGE GROUP Corre.la.tion
(in months) coefficient
1 0-18 0.835
2 19-36 0.657
3 37-54 0.3211
4 55-72 0.3943
5 73-90 0.9675

Table 5: Correlation coefficient of Anterior and
Posterior Medial longitudinal arch angle for Medial
longitudinal arch angle.

SNO. AGE GROUP Correlation
(in months) coefficient

1 0-18 0.8094

2 19-36 0.6123

3 37-54 0.4522

4 55-72 0.244

5 73-90 0.9455

atleast 1 mm between the third and fourth years
of life. At initial examination Gould N. et al [7]
observed that all of the apparently normal
toddlers had pes planus by all clinical,
roentgenographic, and photographic
measurements. There were no cavus feet at that
time or at 5 years of age.

The average anterior and posterior segment
length of medial longitudinal arch was found to
be 5.80 cm and 3.26 cm respectively.
Blais M.M. [8] found that 15%. of normal children
have some leg aching or fatigue with growth and
strenuous activity with a small percentage
having coincidental flat feet which results in
lower arch height and increased foot length.
Correlation coefficient between anterior and
posterior segment length in our study stated the
two data to be significantly correlated with an
average value of 0.9375.

The lowest value of anterior medial longitudinal
arch angle is found to be 59.50° in children with
age 4.5-6years .In prior group it is greater,
approx.65.00 and also in latter group it is higher
65.80 approx. The posterior medial longitudinal
arch angle was observed with an average of
48.52° ranging from 38.90°-54.20°. Values shows
moderate correlation ranging from 0.2440-
0.9455 with an average of 0.6934.
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CONCLUSION

We have found that plain X-ray study of devel-
oping medial longitudinal arch can be clinically
very important for evaluation and treatment of
functional disorders and deformities associated
with biomechanics of foot.
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