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The centre edge angle of wiberg of acetabulum in

adult jordanian population

Abstract

Objective: To measure the depth of acetabulum [the Centre edge (CE) angle] in adult

normal Jordanian population.

Design: Descriptive Case — Series Study.

Setting: King Abdullah University hospital, Jordan University of Science and Technology,

during the period May 2012 to May 2016.

Participants: Antero — posterior (AP) radiographs of (400 hips) taken for adult non-
orthopedic patients of various age groups, 105 were men and 95 were women.

Main Outcome Measurements: The centre — edge (CE) angles of 400 hips were measured

by Wiberg method.

Results: The (CE) angle increased with age. There is no significant difference between men
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and women, nor is a significant difference between right and left. The distribution of (CE)

angles is similar to other studies in Indians, Caucasians and Africans.
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Conclusion: The acetabular depth measured by the (CE) angle (acetabular dysplasia) could
not be the main factor in etiology of osteoarthritis and congenital dislocation of the hip.

Key words: CE angle, hip, and normal Jordanian adult.

Introduction

The centre — edge (CE) angle of Wiberg is a measure of depth
of acetabulum and of the cover of formal head.'? The (CE) angle
increases very gradually though adult life.’ Large number of patients
with primary osteoarthritis is in reality secondary to pre-existing
asymptomatic anatomical abnormality, such as mild acetabular
dysplasia.*?

In Caucasian congenital dislocation of the hip and primary
osteoarthritis is common, while in Africans and Indians congenital
dislocation of the hip and primary osteoarthritis are uncommon."* In
Arabic community, the congenital dislocation of the hip is common
while primary osteoarthritis is uncommon.”!® The aim of this study
is to measure (CE) angle in Jordanian hips of various age groups.
To compare the finding with published studies among adult Africans,
Indians and Caucasian.

Materials and methods

The anteroposterior radiographs of both hips of 200adult Jordanian
of various age groups (400) hips are investigated. The study carried
out at King Abdullah University Hospital in period May 2012 to May
2016. There were 105 men and 95 women aged between 20 and 75
years.

The radiographs had been performed mostly for Genito- urinary
tract or gastro-intestinal conditions and in barium contrast studies and
all the hips were reported to be normal. We measured the (CE) angle
using the method described by Wiberg.!* The Centre of each femoral
head is established by the superimposition of a circle round its margin.
After these points have been joined, a line is draw from each of them
to the edge of the articular surface of the corresponding acetabulum.

The angle formed between this line and vertical line from the centre
of the femoral head is measured.

Although the (CE) angle can be measured with accuracy it
was felt advisable to eliminate the possibility of observer error
and all measurements were made by one of the authors (M.ELH).
Comparison of the angles was made between the right and the left
hips, and between men and women, and between age groups. The
readings were also compared with the (CE) angles in other studies.
The results were statistically analyzed by SPSS version 20.

Results

In 80%, the (CE) angle was between 24 and 41 degrees (Figure 1).
None of the hips had (CE) angle of less than 18 degrees, which denote
an acetabular dysplasia. In 1.5% it was between 18 and 23 which
were described as uncertain by Wiberg.!" The maximum measured
angle was 55 degrees. The average age were 39.5 years, 52.6% were
between 20 and 40 years of age (Figure 2).

The average of (CE) angle in all hips was (38). There was no
significant difference between men and women (Table 1) (Table 2).
There was no significant difference between right and left hips (Table

1.

The (CE) angle of right and left hips were similar in 45% of
patients, but the differences were less than 4 degrees in 45%, the
maximum difference was 10 degrees (Figure 3). There was significant
difference in (CE) angle between the youngest subgroup and the
other patients, between the oldest subgroup and the other patients,
and between the youngest and the oldest subgroups (Table 3). The
distribution of (CE) angle frequency shown in (Figure 2) was similar
to other studies. As shown in Figure 4, normal center — edge angle and
location was schemed.
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Figure | Distribution of Centre edge angle in study participants. Figure 2 Distribution of age in study participants.
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Figure 3 Distribution of the study subjects according to the difference (left
and right) in centre edge angles (degree).

Figure 4 Shows normal center — edge angle and location.

Table | Comparison in CE angle between the men and women, right and left ~ Table 2 Measurement of CE angle (degrees) in 200 normal Jordanian subjects

(400 hips)
CE angle of Mean SD P - value*
i el CE angle Number of hips Total %
men - (degrees) _ o, Women °
Men (N=210) % (N=190) %
N.S.
Women 38 579 15-20 0.6 1.6 22
Left 38 5.79 20-25 68 44 12
Right 38 5.82 NS. 25-30 12.1 18.4 305
Women left 38 5.55 30-35 19.3 13.4 32.7
Women Right 38 5.80 N.S. 35-40 8.4 6.2 14.6
Men Left 38 597 40-45 4.3 3.1 74
45-50 0.6 0.8 1.4
Men Right 37 5.78 N.S.
50-55 52.1 47.9 100%
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Table 3 Comparison in CE angle between age groups

CE angle (degrees)

Age groups (years) p- value*
Mean SD

20-30 3535 5.57

Others 36.24 5.63 <0.0l

> 50 37 5.33

Others 36 5.29 < 0.001

20-30 35.40 5.57

> 48 40.75 5.33 <0.001

*Z - test concerning two means (unpaired case) were used

Discussion

The human acetabulum is shallowest at the time of birth and
becomes progressively deeper.'>!* Congenital dislocation of the hip is
rare in some races including the Chinese, Bantu and Indian.>'* In our
Jordanian population the congenital dislocation of the hip is common.

The acetabular dysplasia may contribute to the incidence of
congenital dislocation of the hip and it was consequently thought
that there might be a variation in acetabular measurements between
different population. '>1* Tt had been reported that there was no
difference in depth of acetabulum as measured by the (CE) angle
in adult African, Caucasian and Indian populations.'*!* Our study
shows a similar pattern of distribution in adult Jordanian normal
hips. These findings of similar distributions of acetabular depth in
different population suggest that acetabular dysplasia may not have a
significant role in the development of the condition.

Murray* reported that at least 25% of cases of osteoarthritis in the
hip were related to acetabular dysplasia and one expect, in view of
rarity of osteoarthritis in the African, Indian and Arab, that acetabular
dysplasia would be less frequent.*!*!* The findings in this study and
other studies of a similar distribution of acetabular depth suggests
that acetabular dysplasia could only be a contributory factor in the
etiology of osteoarthritis.'?

In our study, we found that (CE) angle and acetabular depth
increased significantly with age and becomes progressively deeper.
Other studies reported the same results. This finding could be establish
by the fact that the cartilage of the acetabulum and femoral head thins
or softens and allows the head to sink just a little more deeply into
acetabulum.'*!? The difference in CE angle between left and right
hips is difficult to explain, but the differences in the loading stresses
sustained by the two hips may account for the variations in acetabular
depth.!

We conclude that CE angle distribution in our population is
similar to other populations, and the acetabular dysplasia had only
contributory factor in development of congenital dislocation of the hip
and osteoarthritis of the hip.!> '8
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