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Abstract: Background: The angle subtended by the long axis of the arm and the long axis of forearm in the
frontal plane when the elbow is fully extended and the forearm is supinated. Normal degree of Carrying
angle is 5°-15° but in females it is varies on 5°-18°. The apparent difference in gender may be because of
increased joint laxity in females permitting a greater degree of extension. Comparative study of carrying
angle between dominant and non-dominant limb in normal young girls. This study aimed comparison of
between dominant and non-dominant limb data obtained by clinical method in 18 — 20 years normal young
girls. Material And Methods: Carrying angle was measured in 141 students of girls in manual method with
goniometer. Result: In girls carrying angle dominant limb was greater than non-dominant limb in girls.
Conclusion: The study we conducted there is no significance difference in carrying angle among females in
both dominant and non-dominant limb in young girls. [Kumari M Natl J Integr Res Med, 2022; 13(3):23-27,
Published on Dated:10/05/2022]
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Introduction: The carrying angle of elbow is
defined as the angle subtended by the long axis
of the arm and the long axis of forearm in the
frontal plane when the elbow is fully extended
and the forearm is supinated’.The apparent
difference in gender may be because of increased
joint laxity in females permitting a greater degree
of extension’.The evaluation of carrying angle
value and its pathologic variations are important
to identify the elbow deformities and in the
diagnosis of various disease of the later and
medial epicondyles®. In particular, the humerus
axial rotation (HAR) is most affected by soft tissue
(STA)4’5’6’7.

Estimation error in HAR causes deviation of the
angles in the shoulder and elbow joints and
biases the range of motion of these joints. As a
result, functional and clinical evaluation based on
the joint motion becomes unreliable. Therefore,
in order to obtain an accurate estimate of HAR, it
is necessary to apply compensation to the joint
angles produced by the markers or sensors
attached to the human body. Leardini et al®.
Supracondylar fracture of humerus is the most
common fracture in the 1st decade of life**°due
to various causes mainly ligament laxity and
anatomical structure of humerus tube to flat
transformation at the lower end of humerus. Its
incidence decreases with age'"*?. Elbow fractures
treatment in children remained a great challenge

for surgeons since Hippocrates. Proper training is
needed to adopt recent advances by young
surgeons to deal with these challenges®.There
are two types of supracondylar fractures of
humerus in children according to direction of
distal fragment i.e. Extension type (97 %) and
(03%)™. Gartland™ classified this fracture into
three types. Mechanism of injury s
hyperextension, abduction or adduction of elbow
during fall on dorsi flexed hand and flexed
elbow16.

Normal carrying angle reference values can help
us determine the cosmetically-acceptable limits
of deformity in specific age groups of the studies
that have reported on normal carrying angle
reference values, few have focused on
Kaewpornsawan et al. The volume 70,No.4: 2018
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children'’.One study from Northern Thailand
measured carrying angle in adults aged 18-35
years'. It is often reported that the carrying
angle increases with age, and is greater in girls
than boys'"®**. The value and pathological
variations of carrying angle are also important in
the management of elbow fractures and in the
diagnosis of the disease of lateral and medial
epicondyles®. Nevertheless, clinicians commonly
consider the smaller internal angle of deviation of
the ulna from the long axis of the humerus to be
the carrying angle of the elbow. This is acute
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angle approximately 14°in male range 2-26 and
16°in female range 2-22.The carrying angle in this
case is greater in female than male®®*’. In such a
position, the forearm does not lie in one line with
the arm, but it deviates lateral to the arm axis
forming this angle®. It is generally said that
carrying angle is greater in females than in males
and the difference has been considered to be due
to ligamentous laxity at the medial elbow or
asymmetrical bone growth®.

Material & Methods: Comparative study was
conducted on 141 students aged between 18 —
20 years at Sanskriti University 20 March 2022 to
20 April 2022. Before to the conducted of this
study consent was obtained directly from the
subjects.

Inclusion Criteria: (a) Younger girls (b) Age group
between 18-20 years (c) Underweight girls:
Normal weight girls, Overweight girls, Obese girls
(d) Willing to become a part of the study.

Exclusion Criteria: (a) Cubitus valgus of previously
(b) Cubitus varus of previously. (c) Dislocation of
arm, forearm and arm (d) Carpal tunnel
syndrome (e) Golfer’s elbow (f) Alcoholic (g)
Smoker (h) Upper arm infection (i) Any kind of
upper limb both side deformity or disease (j)
Diabetes (k) Sports person (l) Polio / post polio
residual paralysis any recent history of surgery
upper limb both side less than 6 month. (m)
Any recent history of major and minor bone
fracture of upper climb both side less from 6
month. (n) Subject should not be involved in any
form of structural training eg- gym, swimming,
etc. Material used Goniometer. (o) No any
deformity and fracture etc.

Material Used: Goniometer, Scale. Methods:
After selection of subjects, An assessment was
performed fulfilling the inclusion and exclusion
criteria, The subject was requested to sign the
consent from prior to the study, The present
study total 141 student of Sanskriti University
were selected, They belong to various states and
range from 18 to 20 years, Subject was asked to
avoid any kind of upper limb injury or infection,
Carrying angle were measured using a
goniometer, The test this was ensured that
subject should not have any kind of hand
deformity, disorder disease, syndrome, etc,
Before the test 15 minute rest period was given
to relax or comfortable, Carrying angle was
performed by manually. The test was performed

in normal / general room, the arm of the
goniometer were kept at a straight line,
Goniometer’s measurement plate placed at the
fulcrum of one elbow. One arm of the
goniometer was aligned along the middle of the
person’s upper arm; the process was repeated to
the other elbow.

Figure 1: Measurement of Arm By The Scale In
Longitudinal Way And Also Mark Of The Elbow
Joint In This Figure Show

\ Y ]

Figure 2: Measurement of Forearm By Scale In
Longitudinal Way And Also Mark In The Hand In
This Figure Show

Figure 3: Measurement of Forearm By The Scale
In Longitudinal Way And Also Mark Of The
Elbow Joint In This Figure Show
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Figure 4: Measurement of The Carrying Angle By
The Big Goniometer Of The Elbow Joint In This
Figure Show

Figure 5: Measurement of Carrying Angle By The
Big Goniometer Of The Elbow Joint In This We
Found The Degree Of Carrying Angle In Limb In

This Figure Show

Statistical Analysis: The continuous parameters
were expressed as the mean with standard
deviationusing independent student’s t — test. All
statistical analysis were carried out no
significance and p — value — 0.9118.

Results: This study included 141 students of
normal young girls.

In girls carrying angle dominant limb was greater
than non-dominant limb in girls (table 1).

In females, carrying angle of dominant limb was
11.2127 and non-dominant was 11.1702(table2).

Though it has not been documented, when
comparing dominant and non-dominant limb. We
have use t — test and its value = 0.110.

Table 1: Shows Pooled Mean And Standard
Deviation Of Carrying Angle Of Dominant And
Non-Dominant Limb

Total Right Left P
Volunteers Arm Arm Value
141 11.2127 | 11.1702 | 0.9118

Table 2: Comparison In Values Of Carrying Angle
Of Females Of Normal Young Girls

Right Left P
Arm Arm value
Females 11.2127 11.1702 0.9118

Graph 1: Difference Of Dominant And Non
Dominant Limbs
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This is a Bar Graph, Bar graph 1 represent Mean A
= 11.2127 this is show of dominant limb and Bar
Graph 2 represent Mean B = 11.1702 this is show
of non-dominant limb. There is no significance
difference.

Discussion: Beals (1976) he observed greatest
value in girls because in girls has ligament laxity
present and also explained more carrying angle in
right side dominant hand®*.Most of the author
said that carrying angle is higher in dominant
limb in both male and female than the non-
dominant limb because on the elbow natural
force act to modification of carrying angle”.

Author says that dominant hand of upper limb is
more than the non- dominant of upper limb
because significantly greater volunteer age >14
years than Of those aged <- 14 years and girls
rank is more than boys®®**?%.Most author says
that greater carrying angle in woman than man
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due to wider pelvis and small shoulders®. Author
carrying angle is greater in girls than in boys, both
male and female peoples. Khareet al says
because is not correlate with pelvis and
secondary sexual characteristics.

However, there is overlap of carrying angle in
both sex®®*'. Carrying angle is higher in female
than male because according to literature
findings*#**3***_ Author says carrying angle of
non-dominant hand is greater than dominant
hand because correlation with this carrying angle
of left hand and right hand with height®*.
Author says that right side carrying angle is more
than the left side because there is no
significance®***°. Carrying angle of dominant
limb is greater than non-dominant limb because
natural force act on the elbow to modification of
the carrying angle®®. We observed in our study,
there is no significant difference in both upper
extremity.

Conclusion: From the study we conducted there
is no significance difference in carrying angle
among females in both dominant and non-
dominant limb in young girls. Right side carrying
angle is more than left side. There is no
significant relationship between carrying angle
and weight in our study in girls. Less sample size.

There is no uniformity according to BMI etc. For
the future, this study evaluates the carrying angle
and records the measurement that will be helpful
in elbow disorders and in reconstruction. It also
helps orthopaedic surgeon for deformity and in
paediatric surgery. We have not considered
parameters like height, weight and BMI. So, one
can do further research and study on the basis of
such parameters. In future more sample size
should be taken for this study, etc.
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