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Normal values of quadriceps femoris angle in school age
childrens between 4-10 years old.
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The quadriceps (Q) angle represents the vector for the combined pull of the
quadriceps femoris muscle and the patellar tendon. A high Q angle is one of several factors
which causes patella tracking dysfunction, e.g. chondromalacia patella and patello-
femoral arthritis. In Thai children, the normal values of the Q angle have not previously
been documented in the literature and this was our objective.

Normal values of Q angle in boys: 3 groups

4-6 years old, mean + SD of Q angle 15.4 x+ 2.6 degrees
6-7 years old, mean + SD of Q angle 13.2 + 2.4 degrees
7-10 years old, mean + SD of Q angle 12.0 + 3.1 degrees
Normal values of Q angle in girls: 4 groups
4-6 years old, mean + SD of QQ angle 17.6 + 3.2 degrees
6-7 years old, mean + SD of Q angle 14.0 + 2.5 degrees
7-8 years old, mean + SD of Q angle 12.8 + 2.0 degrees
8-10 years old, mean + SD of Q angle 12.1 + 3.0 degrees

The Q angle gets progressively smaller from 4 to 10 years of age in both sexs, but
the statistically significant difference is between 5 to 6 to 7 years of age in boys and 5 to
6 to 7 to 8 years of age in girls.
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The Q angle is described as the acute angle
formed by lines drawn from the anterior superior
iliac spine (ASIS) to the center of the patella, and
from the center of the patella to the tibial tube-
rosity. It represents the vector for the combined
pull of the quadriceps femoris muscle and the
patellar tendon.""® Theoretically, higher Q angles
increase the lateral pull of the quadriceps femoris
muscle on the patella and potentiate such dis-
orders as chondromalacia patellae or recurrent

lateral subluxation of the patella.***™

For Thai children, the normal values of the
Q angle and relationship between the Q angle and
age had not been previously been documented in

the medical literature.

Objectives

1. Normal Q angle study in children
between 4-10 years old

2. Changes of Q angle due to child

growth from 4-10 years of age

Materials and methods
240 boys and 240 girls 4-10 years of age
a divided into 6 age groups.

40 subjects for each age and sex group

Inclusion criteria
1. Free of disease or injury of the lower
extremities

2. Normal development

Position of subject
- Laid in a supine position®
- The knees were fully extended with the

patella directed into the sagital plane‘®
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- The quadriceps femoris muscles were

completely relaxed®

- The ankles were stabilized in a neutral

position‘®

Measurement

- From the anterior superior iliac spine to

the mid-point of the patella

- From insertion of the patellar tendon at

tibial tuberosity to the mid-point of the patella

- Measure the Q angle using a goniometer

Statistic analysis

Student t-Test (P<0.05)

Discussion
The Q angles may be increased by:

1. Malalignment: femoral neck anteversion,
external tibial torsion, lateral position of tibial

tuberosity'*'?

2. Position of the foot: inward rotation,
pronation('®

3. Position of the body: the Q angle is

wider when standing than when supine("*™'®

Malalignment is one factor causing
abnormal Q angles which was excluded from our
study. In our method to measure Q angles, the
subjects were placed in a supine position. The
knees were fully extended with the patella di-
rected into the sagital plane and the quadriceps
femoris muscle were completely relaxed. During
measurement the ankle was stabilized in a neutral
position because the position of the foot may effect

the degree of the Q angle.
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Pentti S. found that the tibiofemoral angle
became progressively smaller from 4 years of age
to about 7 years, and after that it remained
stable.*) In our study, we found that the older the
age (in the 4-10 year range), the smaller the Q

angle in both sexes but there were statistically

Anterior superior ——~

Iliac spine

Center of the patella

Tibial tuberosity

Figure 1. Anatomic landmarks for establishing

the quadriceps angle.
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significant differences only between the age
groups 5 to 6 to 7 years among boys, and 5 to 6
to 7 to 8 years in girls. This was the same as the
Pentti S. report (figure 2). In conclusion, there was
correlation between the tibiofemoral angle and Q

angle development.
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Figure 2. Correlation between the change of

tibiofemoral angle and Q angle in this

study.
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Results

Table 1. Comparing Q angles between right and left knees in boys.

Q angle : mean + SD (degrees)

Side Age groups (year) 4-5 5-6 6-7 7-8 8-9 9-10

No. Of child

Right 40 15.45+1.89 15.55+3.00 13.10+2.37 12.50%+2.73 11.8+3.93 11.45+2.69
Left 40 15.55+1.99 15.15%3.22 13.27+2.39 12.85+2.70 11.95+3.00 11.52+2.73
P-value 0.38 0.20 0.11 0.06 0.61 0.08

*Statistically significant difference at p<0.05

no significant difference of Q angle between right and left knee.

Table 2. Comparing Q angle between right and left knees in girls.

Q angle : mean * SD (degrees)

Side Age group (year) 4-5 5-6 6-7 7-8 8-9 9-10

No. of child

Right 40 18.02+3.67 17.30%2.66 13.97%2.52 12.65%1.84 12.05%3.45 12.12+2.75
Left 40 18.1743.72 17.07+£2.36 14.04%2.42 12.85+2.03 12.30+3.32 12.07%2.73
P-value 0.26 0.29 0.37 0.12 0.11 0.32

*Statistically significant difference at p<0.05
no significant difference of Q angle between right and left knees.
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Table 3. Comparing Q angle between boys and girls.

Q angle : mean * SD (degrees)

Sex Age group (year) 4-5 5-6 6-7 7-8 8-9 9-10
No. of knee
Boy 80 15.50+1.93 15.35+3.10 13.1842.37 12.07+2.71 11.91%£3.76 11.48%2.71
Girls 80 18.10+3.67 17.19+2.51 14.02+2.46 12.75+1.98 12.17£3.37 12.17%£2.73
P-value 0.000006*  0.00006* 0.03* 0.84 0.64 0.15

*Statistically significant difference at P<0.05
Significant differences of Q angles between boys and girls only in age group of 4-5, 5-6, 6-7 years old.

Table 4. Comparing Q angle between each age group.

P-value

Sex Age groups (year) 4-5to05-6 5-6t06-7 6-7t07-8 7-8t08-9 8-9to9-10

Boy 80 0.71 0.000002* 0.20 0.14 0.41

Girls 80 0.06 0.000006* 0.0004* 0.19 0.07

*Statistically significant difference at p<0.05
Significant difference of Q angle only from 5-6 to 6-7 years in boys and from 5-6 to 6-7, 6-7 to 7-8 years in girls.

In Table 4, the ages were regrouped according to statistic undifferent Q angle for both boys

and girls.
Boys:4to6,6t07,7to10

Girls: 4to6,6t07, 7t08, 810 10
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Table 5. Normal values of Q angle.
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Age group (year)

Q angle : meantSD (degree)

Boys Girls
4t06 15.4%2.6 17.67%3.2
6to7 13.2+2.4 14.0+2.5
7to8 - 12.8+2.0
71010 12.0+3.1 -
8to 10 - 12.1+3.0

Conclusions

1. Normal values of Q angle in boys

between 4-10 years old: 3 groups.

age (years old)  meanzSD of Q angle (degrees)

4-6 15.4+2.6
6-7 13.2£2.4
7-10 12.0%3.1

2. Normal values of Q angle in girls

between 4-10 years old: 4 groups.

age (years old)  mean<SD of Q angle (degrees)

4-6 17.6+3.2
6-7 14.0£2.5
7-8 12.8+2.0
8-10 12.1£3.0

3. The Q angle becomes progressively
smaller from 4 to 10 years of age in both sexes

but the only statistically significant differences

were betweens 5 to 6 to 7 years of age in boys,

and 5 to 6 to 7 to 8 years of age in girls.

Recommendation

Because this study was cross sectional,
it may not represent the true values and the
changes of the Q angle. It would be beneficial to

do another longitudinal study.
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