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Abstract
Long axis of arm and forearm when elbow is in extension with palm facing upward forms an angle called carring angle. Variation
in the angle has got significance. This study was done to find out the value of carring angle and its relation to age sex and length of
forearm. Study was done on 60 adults 30 males and 30 females and it was found that average value of carring angle in males was
6.7 degree and in females it was 13.6 degree. It was also found that the carring angle and length of forearm is related inversely. All
though changes in carring angle has only cosmetic value an evaluation of the same can help medical practitioner in the
management of certain elbow disorders like elbow dislocation, supracondylar fracture etc.
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Introduction
Carring angle is an acute angle formed between long axis of
humerus and ulna medially at the elbow joint. This angle is
slightly greater in females than males. The angle is important
for carring objects, walking and swinging. Average value of
Carring angle in males is about 6.7 degree and in females it is
about 10 to 15 degree. Carring angle is produced as a result of
the configuration of trochlea of humerus and coronoid process
of ulna. Medial flange of trochlea is 6 mm deeper than lateral
flange. Superior articular surface of coronoid process of ulna
is oblique to the long axis of ulna. These two factors produces
normal valgus angulation between arm and forearm. Carring
angle disappears in full flexion and during pronation.

Carring angle permits the arm to swing without contacting
hip. Women on average have wider pelvis hence carring angle
is more in females. Dominant limb in both sexes have more
carring anglethan non dominant limb suggesting that natural
forces acting on elbow modify the carring angle. An increase
in carring angle beyond normal or decrease in carring angle
beyond normal range is abnormal. Increased carring angle is
called cubitus valgus and decreased carring angle is called
cubitus varus. This is more abnormal when it occurs
unilaterally. As there is natural difference in the range carring
angle for males and females this study aims to evaluate the
relation between carring Angle Length of forearm.

Fig 1: Carring angle between long axis of arm and forearm.

Methods
Study was performed on total 60 Young adults from
Jamshedpur 30 males and 30 females. Carring angle was
measured by the help of goniometer and length of forearm
was measured by the help of measuring tape. Subject was
asked to stand in anatomical position with elbow completely
extended and supinated. One arm of goniometer was allinged
along the long axis of arm. Other arm of goniometer was swng

along till it line up along the long axis of forearm. The angle
was than recorded.
Length of forearm was measured by the help of measuring
tape. Distance between medial epicondyle of humerus and
styloid process of ulna was recorded as the length of forearm.
All the measurement was done twice and average of the two
readings were taken to reduce errors. The data collected was
analysed statistically.
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Fig 2: Measurement of carring angle by Gonimeter

Fig 3: Measurement of forearm length

Results
Wide variability in the value of carring angle was found in
males and females. The mean value of carring angle in males
and females was 6.7 degree and13.5 degree for girls
respectively. Length of forearm and carring angle were
significantly related to each other. They were found to be
related inversely i.e. if length of forearm increases carring
angle decreases. The mean value of carring angle and there
relation with length of forearm and personal height are shown
in the tables.
Table 1: Mean value of Height, Length of forearm, Carring angle in
males and females.
Girls
Boys

Height in cm
157.5±5.4
169.8±5

Length of forearm in cm
24.8±1.5
42.3±2.7

Carring Angle
13.5±2.6
6.4±1.0

Table 2: Corelation of carring angle with length of forearm and
height in females.
Carring angle of
fe-males

Length of forearm in cm
≤ 25 cm
≥ 26 cm
14.8±2.2
12.4±2

Height in cm
≤ 157 cm ≥158 cm
14.2±2.5 13.3±2.2

Table 3: Corelation of carring angle with length of forearm and
height in males.
Carring angle
of males

Length of forearm in cm
≤ 44 cm
≥ 45 cm
6.7±0.9
6.4±1

Height in cm
≤ 169cm
≥170 cm
6.4±1.1
6.9±0.8

Discussion
The present study was conducted to measure the carring angle

and to establish the relation between the carring angle length
of forearm. It has been found that carring angle is greater in
female than the male and this variation is due to biological
reason (wider pelvis in female). The present study reveals that
the length of forearm is more in males than the females. The
value of carring angle is less in males than females. Even in
the samegender the value of carring angle decreases with
increase in length of forearm. Among the girls who have short
forearm length the value of carring angle was very high.
Which is an important finding of this study. This finding
wassimillar to the finding of the study done by Khare et al. [12].
So in this study the author conclude that carring angle is more
in females than males and the value of carring angle is
inversely related to the length of forearm. Height of the
individual do not have any significant impact on the value of
carring angle. As the individual who have more height will
have longer forearm as compared to short height individual
height also has got indirect impact on the value of carring
angle. Allthough changes in carring angle has only cosmetic
value an evaluation of the same can help medical practitioner
in the management of certain elbow disorders like elbow
dislocation supracondylar fracture etc.
References
1. Williams PL, Bannister LH, Berry MM, Collins P, Dyson
M, Dussek JE, et al, Greys Anatomy, 38th Ed, Churchill
Livingston, London, 1995, 642-643.
2. Snell RS. Clinical Anatomy for Medical Students. 6th Ed,
LWW, New York, 2000, 464.
3. Potter HP. The obliquity of the arm of the females in
extension. J Anat Physiol. 1895; 29:488-492.
4. Atkinson WD, Elftman H. The carrying angle of the
human arm as a, secondary sex character. Anat Record.
1945; 91:49-53.
5. Aebi H, Ellbogenwinkel DER, Geschlecht SB, Hüftbreite
KU. Acta Anat. 1947; 3:228-264.
6. Keats TE, Teeslink R, Diamong AE, Williams JH.
Normal axial relationship of the major joints. Radiol.
1966; 87:904-908.
7. Baugman FA, Higgins JV, Wads¬worth TG, Demaray
MJ. The carrying angle in sex chromosome anomalies.
JAMA. 1974; 230:718-720.
8. Steel FLD, Tomalinson JDW. The carrying angle in man.
J Anat. 1958; 92:315-317.
9. Smith L. Deformity following supracondylar fractures of
the humerus. J Bone Joint Surg. 1960; 42:235-238.
10. Beals RK. Normal carrying angle of the elbow. Clin
Orthop. 1976; 110:194-196.
11. Steel F, Tomlinson J. The carrying angle in man. J Anat
1958; 92:315-7.
12. Khare GN, Goel SC, Saraf SK, Singh G, Mohanty C.
New observations on carrying angle. Indian J Med Sci.
1999; 53:61-7.
13. Tullos HS, Schwab G, Bennett JB, Woods GW. Factors
influencing elbow instability. Instr Course Lect. 1981;
30:185-99.
14. Paraskevas G, Papadopoulos A, Papaziogas B, Spanidou
S, Argiriadou H, Gigis J. Study of the carrying angle of
the human elbow joint in full extension: a morphometric
analysis. Surg Radiol Anat. 2004; 26:19-23.
17

International Journal of Medical and Health Research

15. Yilmaz E, Karakurt L, Belhan O, Bulut M, Serin E, Avci
M. Variation of carrying angle with age, sex, and special
reference to side. Orthopedics. 2005; 28:1360-3.
16. Tukenmez M, Demirel H, Perçin S, Tezeren G.
Measurement of the carrying angle of the elbow in 2,000
children at ages six and fourteen years. Acta
Orthopaedica et Traumatologica Turcica. 2004; 38:274-6.
17. Zampagni ML, Casino D, Martelli S, Visani A, Marcacci
M. A protocol for clinical evaluation of the carrying angle
of the elbow by anatomic landmarks. J Shoulder Elbow
Surg. 2008; 17:106-12.
18. Balasubramanian P, Madhuri V, Muliyil J. Carrying angle
in children: a normative study. J Pediatr Orthop B. 2006;
15:37-40.

18

