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Introduction: Quadriceps angle (Q angle) is one of the most important indicators of stability of
patello-femoral joint. Orthopedic surgeons often measure the Q angle clinically in patients suffer-
ing from patello-femoral joint dysfunction or in subjects particularly young active sportspersons
who are prone to injury of this joint. But the clinical method of measurement of Q angle is not
standardized, and its value depends on various methods used. But the radiological method of
measurement of Q angle is more accurate. However, due to the expense and time involved, the
clinical method is preferred over the radiological one in practice. Aim: This study was aimed at
studying the correlation and regression between the radiographic Q-angle values and the clinical
ones, so that the former can be predicted easily from the latter. Materials and methods: Q angle was
measured both clinically and radiographically in both knee joints of 93 adult subjects in North
Bengal Medical College and Hospital. Result: Statistically significant correlation followed by the
regression analysis could reveal simple linear regression equations for predicting the radiological
Q-angle values from the clinical Q angle, derived separately in both males and females in right
and left sides, separately. Conclusion: Thus, from a known clinical Q-angle value, we can derive the
respective radiological Q angle, indirectly avoiding the entire troublesome maneuver in regular
practice. So the present study recommends this method in clinical fields because this is a more
rational and ideal approach to estimate the radiological Q angle. Increase in the Q angle beyond
20-22° predisposes to patellar dislocation which should be kept in mind while screening athletes,
especially females. This tendency can be countered by quadriceps exercises and appropriate foot-
wear.
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very important especially in the perspective of recent
advancement in sports medicine.
It is essential to measure quadriceps angle (Q angle) of

1. Introduction

Quadriceps-angle (Q-angle) measurement is an important

parameter to assess patello-femoral joint function. It reflects
the vector of combined pull of quadriceps mechanics and
patellar tendon at the center of patella in patients suffering
from patello-femoral syndrome (runner’s knee), patellar
subluxation, or dislocation. Therefore, its measurement is
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knee joint to prevent knee alignment problem. In perspective
of recent advancement in sports medicine, Q-angle measure-
ment has become a routine procedure in western countries
among young sports persons. Not only in the sports world,
dislocation of knee joint and patello-femoral pain syndrome
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have become very common problems nowadays. Clinical
conditions such as genu valgum, increased femoral antever-
sion, external tibial torsion, laterally positioned tibial tuber-
osity, tight lateral retinaculum, etc. can increase the ‘Q angle’.
This increase in ‘Q angle’ can be a contributing factor in re-
current patellar dislocation.! Therefore, if one clinical meas-
urement procedure would be available that is accurate,
practically feasible physicians could be much more aware of
Q-angle measurement. In that scenario, it would be possible
not only to screen the persons who have more chances of tear
and wear injury of knee joint from abnormal Q angle but it
would also be possible to rectify the abnormal Q angle in re-
lated clinical conditions by appropriate surgical measure.?

The Q angle was first described by Brattstrom.> It denotes
the obliquity of the pull of the quadriceps femoris muscles on
the patella. The normal Q angle varies from 8° to 10° in males
and 10° to 20° in females. A Q angle of >20-22° predisposes
to patellar dislocation.! But its value depends on a series of
procedural and anthropometric variables. The Q angle re-
flects the effects of quadriceps mechanism on the knee.
When assessed correctly, it supplies very useful information
concerning the alignment of lower extremity because it rep-
resents the oblique placement of femur relative to that of
tibia as well as the angle of pull of quadriceps muscle to the
axis of patella and tibia. In Indian life style, there is more risk
of compressive force on the patello-femoral joint while per-
forming excessive flexion in crossed leg sitting and squatting
position. So patello-femoral joint problem and increased Q
angle seem to be more common among them.

There is considerable disagreement on reliability and valid-
ity of clinical Q-angle measurement.” This may be due to lack
of standardization in the measurement procedure. As the test’s
reliability is influenced by a host of procedural and anthropo-
metric variables, the diagnostic relevance of using Q-angle
measurement in the clinical assessment of patello-femoral
joint alignment has been called into question.® But the radio-
logical method is more accurate and scientific. Ideal practice is
to deal maximum cases radiologically, but it is not only time
consuming but also impractical in clinical setting of outpatient
or inpatient department, as it requires the X-ray plate of spe-
cial dimension to accommodate the entire lower limb from
anterior superior iliac spine (ASIS) to tibia. On the other hand,
though scientifically inferior, till bedside, the measurement of
Q angle is quite easier and more feasible procedure. In this
context, the present study is an attempt to redefine the corre-
lation as well as regression between the clinically derived Q
angle and radiographically derived Q angle, so that by a simple
equation, we can predict the more scientific radiological val-
ues from the clinical ones. Such an endeavor which seems to
be previously almost not attempted (as far as the latest journal
reviews are concerned) is carried out in the purview of a terti-
ary care hospital in the Northern part of West Bengal.

2. Aims and objective

To explore whether the radiological value of Q angle of a par-
ticular individual could be determined from the clinically
measured value of Q angle.

3. Materials and methods

This cross-sectional hospital-based study was conducted in
the Department of Anatomy in collaboration with the
Department(s) of Orthopedic Surgery and Radio-diagnosis in
North Bengal Medical College and Hospital, situated in
Darjeeling district in the northern part of West Bengal with a
huge coverage area of patient care service.

With proper clearance from the Institutional Ethics
Committee and due permission from the Principal of the
medical college and the heads of the concerned departments,
the orthopedic inpatient department was visited thrice a
week. Ambulant adolescent and adult patients (i.e., age > 10
years) with normal gait and posture, excluding those patients
having any deformities, trauma, operations, bandages, or any
diseases in either of the lower limbs as well as vertebral
column, were approached randomly. Among such 145
subjects, 35 had to been excluded for past history of illness in
lower limb and vertebral column. Finally 93 subjects (42
males and 51 females) could get included in this study with
proper informed consent.

At first, each subject was interviewed for his/her age,
which was considered in units of years to the nearest
birthday. Then he/she was directed to get laid on bed supine
with a straight vertebral column and legs side by side having
a fully extended knee with fully relaxed quadriceps. The feet
were in neutral position in relation to the pronation and
supination and hip joints were also neutral in relation to the
medial and lateral rotation. It was also ensured that the lower
limbs are in a plane at the right angle to the line joining two
ASIS. Next in both sides, the bony landmarks of ASIS, center
of the patella, and the tibial tubercle were marked with a skin
marking pen. The anatomical landmarks were located
through palpation, visual estimation, and measurement by a
single examiner. A line was drawn from the ASIS to the center
of the patella and another from the center of the patella to
the center of the tibial tubercle. Finally, the acute angle
between the two lines was measured with the help of a
goniometer (Fig. 1).

Then X-rays (AP view) of both the lower limbs from ASIS to
the tibial tubercle were taken with the subject in erect stance
position so that limbs become perpendicular to the line join-
ing two ASIS. For taking these X-rays, films with larger di-
mensions were procured. From these X-ray films, the ASIS,
center of patella, and tibial tubercle were marked. Then one
line was drawn from ASIS to the center of patella and another
from the center of patella to tibial tubercle. Then the acute
angle between these two lines (Q angle) was measured with
a goniometer (Fig. 2). Finally all the data were documented
and put in SPSS version 12.0 statistical software for interpre-
tation.

4. Results

Out of total 93 participants, 42 (46%) were male and 51 (54%)
were females. Since the overall skeletal framework differed
quiet in males and females, data had been interpreted sepa-
rately in both the sexes.
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Fig. 1 - Clinical measurement of Q angle. One line has been drawn
from ASIS to the center of patella and another line has been
drawn from the center of patella to the tibial tubercle. The angle
between these two lines represents the Q angle of patella.

Fig. 2 - Radiological measurement of Q angle. It presents the
measurement of Q angle in both sides.

For the right side, in males, the mean Q-angle values were
documented as 11.8 + 2.86 clinically and 10.5 + 2.06 radio-
logically. The same was documented for females as 17.4 £ 4.27
and 15.8 + 3.82, respectively. Since in both the sexes, the clin-
ically derived and radiologically derived values of the Q angle
found to possess significant statistical correlation (correla-
tion coefficient in males 0.74, p = 0.000; in females 0.92,

Linear regression

RadioRQ

ClinicalRQ

Fig. 3 - Scatter plot showing regression amongst ClinicalRQ and
RadioRQ in both male and female subjects in the right side. It
represents the prediction of ClinicalRQ from RadioRQ in both
male and female subjects in the right side.

p = 0.000), simple linear regressions were carried on. This
successfully could derive the regression equations with pre-
dictive regression curves in both the sexes as follows (Vide
Table 1, Fig. 3):

In males:
RRQ =418 +0.53 x CRQ +2.74

In females:
RRQ=1.58 +0.82 x CRQ +3.12

Table 1 -Estimation of radiological value of Q angle of right
side (RRQ) from the clinical value of Q angle of right side

(CRQ) in both sexes. It represents the correlation and
regression of CRQ to RRQ in both the sexes in the right side.

Male Female
n=43 n=52
CRQ RRQ CRQ RRQ
Mean 11.81 10.49 17.44 15.80
Std. Dev. 2.86 2.06 4.27 3.82
Correlation 0.74 0.92
coefficient (p=0.000) (p=0.000)
Regression 0.53 0.82
coefficient (p=0.000) (p=0.006)
Regression 418 1.58
constant
Std. Error of 1.40 1.59
estimate
Wald statistics 24312 49.71
(F value) (p=0.000) (p=0.006)

Independent variable: Clinical value of Q angle (right side) (CRQ).
Dependent variable: Radiological value of Q angle (right side) (RRQ).

Similar statistical analysis carried on for left side revealed
the Q-angle values in males clinically to be 11.8 + 2.54 and
radiologically 10.6 + 2.09, whereas those in females to be
clinically 17.1 £ 4.27 and radiologically 15.5 + 3.82. Correlation
coefficients between clinical and radiological values were
detected as 0.82 (p =0.000) and 0.90 (p = 0.000) in males and
females, respectively. In these cases also simple linear
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Fig. 4 - Scatter plot showing regression amongst ClinicalLQ and
RadioLQ in both male and female subjects in the left side. It
represents the prediction of ClinicalLQ from RadioLQ in both
male and female subjects in the left side.

regression could be successfully established with predictive
curves and mathematical equations as follows (Vide Table 2,
Fig. 4):

In males:
RLQ =2.66 +0.68 x CLQ + 2.35

In females:
RLQ=0.66 +0.87 x CLQ £ 3.12

Table 2 -Estimation of radiological value of Q angle of left
side (RLQ) from the clinical value of Q angle of left side (CLQ)

in both sexes. It represents the correlation and regression of
CLQ to RLQ in both the sexes in the left side.

Male Female
n=43 n=>52
CLQ RLQ CLQ RLQ
Mean 11.79 10.65 1713 15.53
Std. Dev. 2.54 2.09 427 3.82
Correlation 0.82 0.90
coefficient (p=0.000) (p=0.000)
Regression 0.68 0.87
coefficient (p=0.000) (p=0.006)
Regression 2.66 0.66
constant
Std. Error of 1.2 1.59
estimate
Wald statistics 86.53 222.09
(F value) (p=0.000) (p=0.006)

Independent variable: Clinical value of Q angle (left side) (CLQ).
Dependent variable: Radiological value of Q angle (left side) (RLQ).

5. Discussion

Essence of this study was to reveal the easiest way to derive
the radiological Q-angle value by passing the actual radio-
logical maneuvers, so that a clinician can predict it indirectly
from a standardized method what he can perform at
bedside.

Due to variable opinions described in the pertinent litera-
ture to perform an accurate measurement of Q angle, re-
search has failed to reach any consensus about the
methodology of Q-angle measurement. The clinical measure-
ment of Q angle depends upon the variety of factors in the
same individual in the same lower extremity such as the po-
sition of foot, position of body, state of quadriceps muscle,
observer, etc.

Even the Q-angle value increases or decreases with medial
and lateral rotation of the foot, respectively.” This view is also
supported by another study done by Livingston and
Spaulding.® Therefore, in the present study a standard posi-
tion of foot has been opted for. During clinical measurement,
both the feet were in neutral position and during the radio-
logical method of measurement, medial borders of the feet
were placed together side by side.

As per the present literature, the Q angle can be clinically
measured in many ways: (i) supine position with quadriceps
relaxed, (ii) Q angle in the standing position, and (iii) Q angle
in the supine position with quadriceps contracted.? All these
methods have their own advantages and drawbacks. The first
method is considered as the easiest and simplest method of
measuring Q angle. The Q angle measured by this technique
also has found to have a moderate level of reliability. So dur-
ing the clinical method of measurement of Q angle, the pa-
tient was in supine position with quadriceps relaxed. But
during the radiological method of measurement of Q angle,
the patient was in standing position for technical reason, to
cover the whole span from ASIS to tibial tubercle. When
measured in standing position, the weight bearing stress is
included giving the idea of functional position.

In this study, we can also compare the effects of body posi-
tion on Q-angle measurements. The present study has deter-
mined Q-angle values in the same individual on the same
side clinically in supine position and radiographically in
standing position.

Though the previous studies have enlightened a little
about the correlation between these two methods of meas-
uring the Q angle, the present study can boldly show simple
linear regression of Q-angle values between these two body
positions with obvious significant correlation.®'

As the Q-angle value decreases with quadriceps muscle
contraction, it is very important to standardize the state of
quadriceps muscle during the measurement procedure. So in
the present study, the quadriceps muscle was relaxed both
during the clinical and radiographic method of
measurement.>!1-13

Q angle being a bony angulation, the radiological method
of measurement is more scientific and accurate. Though in
few earlier studies poor correlations were found between the
clinical and radiographic methods of measurement,'#-16 our
study has successfully demonstrated significant linear re-
gression between these two methods of measurement of Q
angle.

As the Q-angle value is more in females compared to
males, we have analyzed the Q-angle value separately in
males and females to nullify the gender effect.1101718
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The assumption that the Q angles in right and left lower
limbs are equal is debatable as there are findings of asym-
metric Q angle.!®?0 Therefore, for universal representation,
lower extremity being a bilateral structure of our body, all
measurements have been taken on both lower limbs of the
subjects, throughout this study.

Finally, studies available till date have mainly focused on
establishing the correlation between the clinical method and
radiographic method in western countries but a regression
analysis in both sexes easily usable in regular medical prac-
tice was not available. This study successfully could show
that the radiographically derived Q-angle value could be ob-
tained from the value derived from the clinical method.

6. Conclusion

This study keeps an impression for the indirect assessment of
radiological Q angle for male and female subjects in right and
left sides separately: from the clinical Q angle, by simple lin-
ear equation, almost never described before. As the clinical
Q-angle measurement method is usually practiced, it is in-
complete till the obtained value is converted to the radiologi-
cal Q angle. The results of this study will be helpful in
screening the general population and sportspersons in par-
ticular for common knee problems. It will be useful in assess-
ing patellar stability by the measurement of the Q angle of
the patella both in sportspersons and suffering from instabil-
ity of patella. It is evident from the present study that at-
tempts to decrease the Q angle by quadriceps physiotherapy
or in cases of recurrent patellar dislocation by surgery will
help to stabilize the knee joint. Further studies are awaited to
study the effects of surgical alterations of the quadriceps
angle on knee function.
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