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Abstract: Intermalleolar distance of 80 adults, (50 normal and30 with genu valgum) of both gender between the
age bracket of 18-35years were measuredwith a caliper to establish values for analysis. All subjects are resident
in Amassoma, Bayelsa State Nigeria.The mean intermalleiolar distance obtained for normal adult males was
1.79cm with a standard deviation (SD) of 0.42 and 4.56¢cm for females with SD of +£1.71, while the mean IMD for
adult males with genu valgumwas 13.92cm with SD of £8.64.A casual observance of the mean values of the
mean IMD between males and females in the normal subjects and those with genu valgum indicated variations
amongst the values. These variations were however not statistically significant between the male and female
genu valgum group, while there was a statistically significant difference in the mean IMD values between
normal adult males and females (P< 0.05) for both groups).It could then be concluded that a mean IMD of < 4cm
and <8cm may be considered within the safe limits for males and females respectively in the normal adult
population. The difference between males and females could be due to the wider pelvis in the females than in

males.
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INTRODUCTION

Literature regarding the variation of intermalleolar
distances (IMD) in Nigerian adults is scanty.
Measurement of IMD is an important tool in assessing the
angular status of a person’s lower limb, thus it may help
in classing such an individual as having knocked knees
(genu valgum) bowed legs or being normal. It may also
help authentically in the final analysis of the angular
status of the lower limbs.Genu valgum is a latin-derived
word used to described the knock- knee deformity.

Intermalleolar  distance is an  important
anthropometric tool in the assessment of the angular
status of the lower limb. Itis the distance between the
medial malleoli of the ankles with the femoral condyle
touching [1,2]. The measurement is used in the
classification of individuals in a population having genu
valgum (knock-knees), genu varum (bowed legs) or
normal limbs.

Genu valgum (knock-knee) is a combination of lateral
femoral neck anteversion and lateral tibial torsion [3]. It is
a structural deviation that causes abnormal lateral stress

on the patella so that legs are bowed inward in the
standing position, if someone’s knees are touching, then
ankles also touch. In a person with knock-knee, the knees
normally touch each other but the ankles are separated
from each other by a distance.

Genu valgum may be physiologic or pathologic [4, 5].
Physiologic genu valgum occurs in children younger
than six years and resolves by age six. Pathologic genu
valgum occurs in adolescent and adults. Pathologic genu
valgum may be acquired or congenital. Acquired genu
valgum may be due to infectious diseases like polio,
mistreated (or untreated) traumatic injuries of the lower
limb. Congenital causes of genu valgum are due to genetic
disorders such as Down’s syndrome, hereditary multiple
exostoses, neurofibromatosis, Marfan syndrome and
untreated congenital abnormalities.

Genu valgumis hereditary (due to gene mutation) [6].
The incidence of genu valgum is higher in overweight
children than non-overweight counterparts of similar age
[7]. In their study [8, 9)] 0f 427 (212 males and 215 females)
normal European children age 10 to 16 years discovered
that intermalleolar distance is greater in females than in
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males. Bonnet et al. [10] studied 2166 Nigerian children
age 1 to 10 years reported greatest intermalleolar distance
of 2.5cm and 2.2cm between ages 2 and 4. Araziogun and
Memik [11] reported that children with clinical tibiofemoral
angles, intercondylarandintermaleolar distances tended
to be bow legged at birth, maximally knocked- kneedat age
3 and regain normal lower limbs at the age of 8years. In a
study of 590 Turkish children (287 girls and 303 boys) age
3-17 year [12] determined mean values and normal limits
of tibiofemoral angles, intercondylar and intermalleolar
distances. They reported a significant higher degree of
valgus angle than previous reports. The maximal mean
angle obtained was 9.6 at 7years for boys and 9.8° at
6years for girls. Turkish children age 3-17years exhibited
< 11° physiological valgus and that varus or valgus
higher than 11° during this period should be considered
abnormal.

Knocked knees combined with an intermalleolar
distance of more than 10cm at age 10 or 11years is unlikely
to correct spontaneously [13]. At skeletal maturity the
medial intermalleiolar separation is greater in boys
than girls [14]. Stapling and human growth hormone
administration resolves genu valgum [15].

The study is aimed at assessing the incidence of
genu valgum among adults (18-35 years) in Amassoma
sub-urban community using intermalleolar distance.

This is a prospective study conducted for the first
time in Amassoma community to ascertain the frequency
and occurrence of genu valgum (knock knees) in the adult
population of people resident in Amassoma.

MATERIALS AND METHODS

Eighty adults of 25-35years of age, (50 normal and
30 with genu vagum) both males and females were used
for this investigation. They were all from Amassoma
Community in Bayelsa State.

Each subject was told to stand erect, back the wall
with the feet together and the knees touching each other.
A caliper was then placed between the medial malleoli of
the ankles and adjusted until its pointed ends rested on
the right and left medial malleoli respectively.

The distance between the pointed ends of the caliper
corresponds to the intermalleolar distance between the
ankles. The caliper was then placed on a calibrated
transparent rule and the measurement taken and recorded.

The methods mentioned above are clinical methods,
which are inexpensive and do not expose the patient to
radiation and correlate well with radiological
measurements [1].

The means, standard deviations and variance of the
measurements were computed for both sexes differently.
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RESULTS

The present study suggests gender variation in the
intermalleolar distances both in normal adults and those
with genu valgum. Women tend to have higher Q angles
and consequent higher intermalleolar distances than men.
These variations were statistically significant between the
male and female adult normal groups (p <0001), there was
also statistically significant difference between the
genuvalgum adult males and females (p = 0.0054).

This study supports the work of earlier observations;
it has however established that a mean intermalleolar
distance of ?4cm for adult males and ?8cm for adult
females within this region is normal. Values greater than
these should be considered abnormal and requires careful
follow up and evaluation.
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Fig. 1: Bar chart showing intermalleolar distances in

normal adults at different age groups.
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Fig. 2: Bar chart showing intermalleolar distances in
adults with genu valgum at different ages
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Fig 3A
Fig. 3: Unpaired student t- test (two tailed) for normal adults(male and female) and genu vagum adults (male and female)
p <o0.0001 and p = 0.0054 respectively.

DISCUSSION

The present study was directed principally
towards estimating the mean intermalleolar distances
in normal adults and those with genu valgum. From
the data collected, variations were observed in the
mean intermalleolar distances between males and
females in both cases (normal adults and adults with
genumvalgum).

These variations were statistically significant
between the male and female adult normal groups
(p <0001), there was also statistically significant difference
between the genuvalgumadult males and females
(p 0.0054). There exists a statistically significant
difference between the normal and genumvalgum male
and female subjects as has already been established by
earlier observations.

The present study indicates higher intermalleolar
distances for females than males in both cases. This is
consistent with the earlier observation of an intermalleolar
distance of =4cm for normal males and =8cm for normal
females reported by (9) in a study of normal Europeans
in France. However, a higher intermalleolar distance for
males with genu valgum than in the females possessing
the condition has been reported by Sharrard[12] in his
work on Brazillians with the idiopathic type of genu
valgum.

It could be suggested that the observations
ofSharrard[12] might have been influenced by racial
differences in the length, shape and thickness of ossified
adult bones.Majority of the adults with genu valgumin
this study possessed the condition at early age
progressing into adulthood.

Interactions with Orthopedic Surgeons of the
University of Port Harcourt teaching hospital revealed
that genu valgum is not common in the south-south zone
of Nigeria in contrast to a higher occurrence obtainable in
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the Western zone of the country, reasons not yet
understood.

It was gathered that osteotomy and stapling are the
common surgical procedures for correcting genu valgum
in this region.Stapling is carried out on the skeletally
immature child where the epiphysis is yet to be fused with
the shaft of the bone.Osteotomy on the other hand is
carried out on the skeletally mature adult where bone
growth has ceased and the epiphyses fused with the shaft
of the bone.

It is unfortunate however that majority of people
possessing genu valgum in this country do not see the
need to undergo corrective surgical procedures. Most
people fear that the surgical procedures may cause a
permanent distortion in the orientation of their bones and
hence prefer to manage the condition as long as it does
not affect their movement and the attainment of set goals
in life. Prevention could go a long way to reduce the
incidence of genu valgum, if mothers as well as families
can help their growing children by supplementing more
frequently their diet with food rich in vitamin D2
(Ergocalciferol).

Care must be taken when administering vitamin D to
children as ingestion of excess quatities can lead to
hypercalcaemia, mobilization of calcium from bone and
renal dysfunction. Proper awareness and enlightenment
with regards to genu valgum by medical and health
workers can help alleviate the condition.

CONCLUSION

The present study supports the work of earlier
observations; it has however established that a mean
intermalleolar distance of <4cm for adult males and <8cm
for adult females within this region is normal.Values
greater than these should be considered abnormal and
requires careful follow up and evaluation.
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