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Measurement of the carrying angle of the elbow in 2,000 children
at ages six and fourteen years

Alty ve on dort yas grubundaki 2000 ¢ocukta ol¢iilen dirsek tasima agist degerleri

Mehmet TUKENMEZ, Hiiseyin DEMIREL, Sitki PERCIN, Giindiiz TEZEREN

Cumbhuriyet University Faculty of Medicine, Department of Orthopaedics and Traumatology

Amag: Humerus alt u¢ kiriklarinin tedavisi sonrasi dir-
sekte gelisebilecek deformitelerin degerlendirilmesinde
tagima acilarinin karsiliklt olarak bilinmesi 6nemlidir. Bu
calisma belirli yas gruplarinda tagima agist degerlerinin
dagilimint belirlemek igin yapildi.

Calisma plam: Sivas ili merkez ve cevre ilcelerdeki ras-
gele secilen ilkogretim okullarinda alt1 yagini ve 14 yasi-
n1 doldurmus 2000 6grencide her iki dirsekteki tasima
acilari, dirsek eklemi tam ekstensiyonda ve onkol supi-
nasyonda iken goniometre ile 6lciildii. Olciimler her iki
yas grubunda 500’er yiiz kiz ve erkek 6grencide yapildi.
Elde edilen 4000 tane ag1 degeri, iki yas grubundaki erkek
ve kizlar i¢in dominant olmayan dirsek ve dominant dir-
sek seklinde sekiz grupta incelendi.

Sonuclar: Alt1 ve 14 yas gruplarinda iki cinsiyette de
dominant dirseklerde 6lciilen ortalama ac1 degerleri an-
lamli derecede yiiksek bulundu (p<0.05). Alt1 yas gru-
bunda her iki dirsekte ol¢iilen ortalama ac1 degeri kizlar-
da daha yiiksek bulunurken, 14 yas grubunda erkeklerde
daha yiiksek degerler elde edildi; ancak bu farkliliklar
anlamli diizeyde degildi (p>0.05). Her iki cinsiyet ic¢in
de, 14 yas grubu 6grencilerde dominant olan ve olmayan
dirseklerde ol¢iilen tasima agis1 degerleri, alt1 yas grubu
ogrencilerin degerlerinden anlamli derecede yiiksek bu-
lundu (p<0.001).

Cikarimlar: Bulgularimiz tasgima agisinin yasla birlikte
arttigin1 ve dominant tarafta her zaman daha biiyiik oldu-
gunu gosteren literatiir bulgulariyla uyumlu bulundu.

Anahtar sozciikler: Yas faktorii; cocuk; dirsek/anatomi ve his-
toloji; dirsek eklemi/fizyoloji; cinsiyet faktorii.

Objectives: It is important to know the carrying angles of
both elbows in the evaluation of deformities which may
be seen after treatment of distal humerus fractures. This
study was performed to determine the basal values of the
carrying angle in specific age groups.

Methods: The carrying angles of both elbows were mea-
sured with the use of a goniometry in 2000 students of
randomly selected primary schools in Sivas and its near-
by districts. Measurements were performed in those who
completed the ages of six (500 girls, 500 boys) and 14
(500 girls, 500 boys) years, with the elbow in full exten-
sion and forearm in supination. The mean carrying angles
of dominant and non-dominant elbows were analyzed in
eight groups.

Results: The mean angles measured from dominant arms
were significantly greater than those of the contralateral
side in both sexes and age groups (p<0.05). The mean
angles of both elbows were greater in girls than those of
the corresponding elbows in boys at six years of age,
while vice versa was the case at 14 years of age; howev-
er, these differences did not reach significance (p>0.05).
Finally, both boys and girls at 14 years of age had signif-
icantly greater angles in dominant and non-dominant
elbows compared to corresponding sex and elbow side in
six-year groups (p<0.001).

Conclusion: Our results are consistent with the literature
data showing that the carrying angle increases with age
and that it is always greater on the dominant side.

Key words: Age factors; child; elbow/anatomy & histology;
elbow joint/physiology; sex factors.
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Distal humerus fractures are in second frequency
following forearm fractures that are most encoun-
tered fractures”. After treatment of distal humerus
fractures, the complications such as varus and val-
gus deformities can be seen. The assessment of these
fractures includes range of motion and predicted
deformities are crucial. For determining those defor-
mities, the measurements must implicate contralat-
eral elbow as well. In the literature, there is variabil-
ity regarding the data of carrying angle®.

Our purpose was to attain the values related to
carrying angle in particular age group in Sivas,
Turkey. However, because plenty of data provided,
statistical comparable analysis has been performed
after that the age, gender, being extremity dominan-
cy have been grouped.

Patients and methods

Initially, elementary schools that was included
in the study in Sivas province associated with cen-

Figure 1. The method of measuring of carrying angle.

ter and counties were searched and recorded.
Required permissions were taken from schools’
administrations. The students were informed about
the study. Five-hundred boys and 500 girls at 6
years of age in 1st grade; 500 boys and 500 girls at
14 years of age in 8th grade underwent carrying
angle measurements on both elbows (Figure 1).
The students who had previous elbow injuries as
well as congenital anomalies about the elbow were
excluded from study. The measurement of the car-
rying angle was performed as placing a goniome-
ter on the border between arm and forearm of the
medial side of the elbow while individuals’ elbow
is in full extension and forearm is in pronation
positions.

Obtained 4000 data of carrying angles were
analysed as dividing eight groups which were boys
and girls with their extremity dominancy in each
age groups. For statistical analysis, t- test was used.

Results

At 6 years of age group, the measurements of
dominant and not dominant elbows in boys and girls
revealed statistically significant difference (0.016
and 0.004 respectively; Table 1). At this age group,
measured angles of the elbows were greater in girls;
however, there was no statistical difference
(p>0.05).

In 14 years of age group, the difference between
dominant and not dominant elbows was statistically
significant in favour of dominant group (0.003 and
0.001 respectively;Table 1). At this age group, the
angles were greater in boys; however, there was no
statistical difference (p>0.05).

In each gender group, there was significant dif-
ference between the two age groups in favour of 14
years of age groups (p<0.001).

Discussion

There has been variability of the outcome in the
studies in which carrying angle measurements were
performed®®. Beals® noted that the values of the
carrying angle enhanced with increasing age, but
same in each gender, in the study involving 422
cases in whom the measurements were done by radi-
ographically. In Baughman et al’s® study with 100
cases, there was significant difference between
males and females. Dai” did not find any difference
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Table 1. Average angles according to age, gender, dominance of the extremity.

Boys Girls
Age group Dominant  Other Dominant Other )4
6 12.41 11.86 =0.016 12.85 12.19 =0.004
14 18.17 17.25 =0.003 18.10 17.07 =0.001
p <0.001 <0.001 <0.001 <0.001 -

between boys and girls according to Bauman angle
in the radiographical study and added that there was
significant correlation between Bauman and carry-
ing angles. The reason of the variability may depend
on different measurement techniques, races, and
number of cases.

In our study, the enhancement of carrying angle
was detected with increasing age in both gender as
well as in both dominant and not dominant elbows.
This is in accordance with the literature®®. There
was significant difference between dominant and not
dominant elbows in same age group, whereas there
was no statistical difference between boys and girls.
This finding is similar with some studies, while not
similar with some other studies *®. The studies with
similar findings are remarkable for which the num-
ber of cases was large as ours that included 2000
cases.

As a conclusion, the carrying angle was greater
measured in older individuals and in dominant

extremities. Although some studies reported the
opposite, it has been generally found that the carry-
ing angles were greater in younger girls and in older
boys, however, with no statistically difference.

References

1. Cheng JC, Shen WY. Limb fracture pattern in different pedi-
atric age groups: a study of 3,350 children. J Orthop Trauma
1993;7:15-22.

2. Beals RK. The normal carrying angle of the elbow. A radi-
ographic study of 422 patients. Clin Orthop 1976;(119):194-6.

3. Baughman FA Jr, Higgins JV, Wadsworth TG, Demaray MJ.
The carrying angle in sex chromosome anomalies. JAMA
1974;230:718-20.

4. Paraskevas G, Papadopoulos A, Papaziogas B, Spanidou S,
Argiriadou H, Gigis J, et al. Study of the carrying angle of
the human elbow joint in full extension: a morphometric
analysis. Surg Radiol Anat 2004;26:19-23.

5. Dai L. Radiographic evaluation of Baumann angle in Chinese
children and its clinical relevance. J Pediatr Orthop B 1999;
8:197-9.

6. Williamson DM, Coates CJ, Miller RK, Cole WG. Normal
characteristics of the Baumann (humerocapitellar) angle: an
aid in assessment of supracondylar fractures. J Pediatr Orthop
1992;12:636-9.



