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ABSTRACT

Introduction:  Lateral epicondylitis is a common cause of elbow pain, characterized by pain on the 
lateral side of the elbow joint. Its multifactorial etiology may result from repetitive micro-trauma, 
overuse of the forearm extensor muscles, use of vibrating tools, and anatomical variables causing 
lateral wear. In case of increased carrying angle of elbow, the course of extensor carpi radialis brevis  
during movement can be altered, thus increasing the tension on the extensor carpi radialis brevis 
tendon and increasing the risk for lateral epicondylitis. This study aims to find out the difference in 
carrying angle of elbow in patients with and without lateral epicondylitis.

Methods: An observational cross-section study comparing carrying angle of elbow in patient with 
and without lateral epicondylitis was performed after ethical approval from the Institutional Review 
Committee (Reference number: 080/081-019) Patients presenting who had undergone radiographic 
examination of the elbow were recruited in the study and divided into the lateral epicondylitis group 
and the normal group. The mean carrying angle of elbow in both groups was compared using the 
parametric test. 

Results: This study included 82 participants, with 41 participants in the lateral epicondylitis group 
and 41 participants in the normal group. The mean carrying angle of elbow among patients with 
lateral epicondylitis group was 14.35±1.4 degrees;  and the normal group, it was 12.40±1.26 degrees 
(p<0.001). 

Conclusions: The carrying angle of elbow in patients with lateral epicondylitis was significantly 
more than those without lateral epicondylitis. 

Keywords: carrying angle; lateral epicondylitis; tennis elbow.

INTRODUCTION

Lateral epicondylitis (LE) is a common cause of 
elbow pain, characterized by pain on the lateral side 
of elbow joint.1–3 The etiology is multifactorial and 
may result from repetitive micro-trauma, overuse of 
forearm extensor muscles, use of vibrating tools, and 
anatomical variables leading to excessive varus stress 
on extensor carpi radialis brevis (ECRB) tendon and 
causing lateral wear.4–7  When the carrying angle of 
elbow (CAE) is increased, the course of ECRB during 
movement can be altered, thus increasing the tension 
on the ECRB tendon and increasing the risk for LE.8 

Only a few studies have evaluated the carrying 
angle of the elbow as the etiologic factor in lateral 

epicondylitis.3,8,9 The conclusion of these studies also 
seems to be variable.3,8,9 Therefore, this study aims to 
find if the CAE is significantly different in patients with 
LE compared to those not having LE. 

METHODS

This was an observational cross-section study 
conducted at Bharatpur Hospital, which is a tertiary-
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level hospital located in Bharatpur, Nepal. The 
study was conducted from July to November 2024 
after ethical approval from the Institutional Review 
Committee (Reference number: 080/081-019). The 
sample size was calculated using Epi Info, version 7 
using the mean and standard deviation of the carrying 
angle of elbow in the LE group and normal group in 
the previous study.3 

The sample size for two independent samples with the 
continuous outcome (n) = 2 X [(Z 1- α/2+ Z 1-β )/ES]

Z 1- α/2 = 1.96 for 95% Confidence Interval	
Z 1-β = 0.84 for Power 80%	
Mean of Group 1 (µ1)= 13.80 
Mean of Group 2 (µ2)= 15.90
Standard Deviation of Group 1 (SD1)=3.17
Standard Deviation of Group 2 (SD2)=3.60
Pooled standard deviation (σ) = √ (SD12 + SD22 / 2) 
=3.39
Effect size (ES) = |µ1 - µ2|/σ = 0.62
Sample size (n) = 2 X [(Z 1- α/2+ Z 1-β )/ES]2 
= 40.86 = 41 
Sample size of LE group= 41
Sample size of Normal group= 41
Total sample size= 82

Convenience sampling method was used. The 
study population in the LE group included patients 
presenting to the Orthopaedics outpatient department 
(OPD) having a clinical diagnosis of LE and providing 
consent for the study. Similarly, the study population 
in the Normal group included patients not having LE, 
but having X ray of elbow done for other reasons and 
providing consent for the study. Patients less than 
18 years and over 60 years, patients with a history 
of prior surgery or fracture on the same limb, and 
reduced range of motion of elbow were excluded from 
the study. The patients in normal group with previous 
history of LE were also excluded. 

Diagnosis of LE was made in patients with tenderness 
over the lateral epicondyle of the elbow with 
positive results of the Cozen test.3 The normal group 
included patients who had undergone radiographic 

examination of the elbow for other reasons and had 
no history of lateral epicondylitis in the past. CAE was 
measured on an anteroposterior (AP) radiograph of 
the elbow taken with the forearm in supination and 
the elbow in extension. We drew a line connecting 
the two midpoints of the distal humerus- at the distal 
metaphysis and the distal third of diaphysis10. A line 
connecting the midpoints of the proximal ulna at two 
points- at the level of radial tuberosity and the ulna’s 
most proximal ossification level was also drawn.10 

Then, the angle between the two lines was measured. 
CAE was measured by two different orthopaedic 
surgeons and the mean of the measurements by two 
orthopaedic surgeons was taken as the CAE. 

The inter-rater variability and comparison of age, sex, 
side involved, and dominant side was done for internal 
validity. The mean CAE was compared using T test 
and p value less than 0.05 was considered statistically 
significant.  The collected data was entered in Microsoft 
Excel, which was used later for data analysis. Data 
analysis was done using Epi Info version 7 and SPSS 
version 30. The patient’s personal information is kept 
confidential and data files are saved in a password-
protected computer.

RESULTS

This study included 82 participants with 41 participants 
in the LE group and 41 participants in the Normal 
group. The mean age of participants was 42.79±11.14 
years in total. There were 42 (51.22%) males in total, 
50 (60.98%) with right elbow involvement, and 79 
(96.34%) had dominant right side in total (Table 1).  

A comparison of age, sex, side involved, and dominant 
side was done for internal validity. The age of patients 
in the two groups was significantly different while 
other variables were not found to be different in the 
two groups (Table 1).

The mean CAE among patients with LE was 14.35±1.40 
degrees; in the normal group, it was 12.40±1.26 
degrees. This difference in CAE in the two groups was 
found to be statistically significant (p <0.001) (Table 1). 

Table 1. Comparison of participants in the LE group and Normal group
Characteristics Total Participants N(%) LE Group  (n=41) N(%) Normal Group (n=41) N(%) P value
Number of participants 82 (100) 41(50) 41(50)
Mean age~ 42.79±11.14 46.24±9.59 39.34±11.62 0.004
Sex* Male 42 (51.22) 20 (48.78) 22 (53.66) 0.659

Female 40 (48.78) 21 (51.22) 19 (46.34)
Side 
involved*

Right 50 (60.98) 28 (68.29) 22 (53.66) 0.174
Left 32 (39.02) 13 (31.71) 19 (46.34)

Dominant 
side~

Right 79 (96.34) 40 (97.56) 39 (95.12) 0.556
Left 3 (3.66) 1 (2.44) 2 (4.78)

Mean CAE 13.38±2 14.35±1.40 12.40±1.26 <0.001

~Chi-Square test, *T Test, LE=Lateral Epicondylitis
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A comparison of CAE measured by two different 
observers was done to test for inter-observer reliability. 
The interclass correlation was found to be 0.94. (Table 
2).

Table 2. Inter-observer reliability in the 
measurement of CAE

Mean Interclass 
correlation

CAE~ Observer 1 13.34±1.72 0.94
Observer 2 13.41±1.63

~CAE = Carrying angle of elbow

DISCUSSION

A statistically significant difference was seen in the 
CAE between those with LE and in the normal group 
in our study. There have been many studies that have 
assessed the relationship between CAE and upper 
extremity injuries and diseases.11,12,13,14 A study done 
on professional baseball players did not find the CAE 
to be associated with an increased risk of injury.11 
Similarly, another study done on female recreational 
tennis players did not find the CAE to be different in 
symptomatic participants with LE and the control 
group.12 However, another study found CAE to be 
an independent risk factor for non-traumatic ulnar 
neuropathy.13 Another study also suggested that CAE 
can be used in the diagnosis of epicondylitis.14

The number of studies done to test the relationship 
between CAE and LE in the absence of other etiologic 
factors is however limited.3,8,9 The conclusion of these 
studies also seems to be variable, with some studies 
showing an association between CAE and LE while 
other studies do not show such association.3,8,9 The 
results of our study show that the CAE is significantly 
higher in the LE group compared to the Normal group. 
In contrast to our study, the results of one study 
showed a significantly decreased CAE in patients 
with LE compared to the normal group, although the 
pathophysiology could not be described.3 However, 
another study stated that increased CAE is associated 
with increased incidence of LE and they stated that 
increased CAE may contribute to the development 
of LE by increasing the tension on the ECRB tendon.8 
The results of this study align with the findings of 
our study. Another study also showed significantly 
higher CAE in the LE group than the normal group and 
concluded that increased CAE in patients with LE is 
due to adaptive changes resulting from compressive 
forces on the lateral aspect of the elbow.9 The findings 
of this study was also similar to what we found in 
our study. Despite multiple factors involved in the 
development of LE, we have found that increased CAE 
can contribute to the development of LE.

In this study, both groups were comparable as there 
was no statistically significant difference between 
gender, side involvement, and dominant side in both 
groups. However, there was a statistically significant 
difference in age (46.24±9.59 years in the LE group vs 
39.34±11.62 years in the normal group). However, we 
did not consider this difference in age to be a significant 
confounder since we have only included patients 
between the ages of 18 to 60 years in our study and 
CAE stabilizes after the age of 16 years.15 Other studies 
have also shown that the CAE gradually increases 
in children and reaches maximum value at puberty, 
then it remains stable throughout adulthood.16-18 
Therefore, the difference in age in the two groups can 
be considered not to be significant as we have only 
included adults between the ages of 18 and 60 years 
in this study.

Also, the high inter-rater reliability in this study 
validates the measurement of CAE. Other studies 
have also shown high inter-observer reliability in the 
measurement of CAE.19,20 

Most studies have shown that LE results due to 
overloading of the origin of the ECRB tendon.4,5 

Its etiology is multifactorial and may be caused by 
repetitive micro-traumas, overuse of the forearm 
extensor muscles, and use of vibrating tools.1,6 

Anatomical variables that cause lateral wear may also 
contribute to the development of LE.3,7,11 However, the 
mechanism by which the anatomical variables result in 
the development of lateral epicondylitis is still unclear.

The CAE can be defined clinically as the angle between 
the arm and forearm with the elbow extended and the 
forearm supinated.8 Radiologically, it is defined as 
the angle formed between the longitudinal axis of the 
distal humerus and proximal ulna on the AP view of 
the elbow taken with the elbow extended and forearm 
supinated.8 The normal range of CAE is 5°-15°, which 
is slightly more in females than in males.8 Functional 
impairment such as reduced range of motion of elbow 
joint, ulnar neuropathy, and early development of 
arthritis of elbow joint may occur from abnormalities 
in CAE.8 

The exact pathophysiology behind how increased 
CAE leads to the development of LE is still unclear. 
However, many authors have given their views on 
the mechanism of causation of LE due to increased 
CAE. Changes in the CAE can change the tension on 
the ECRB tendon and thus change the abrasive and 
pressurizing forces over the ECRB tendon. As said 
earlier, increased CAE would alter the course of the 
ECRB tendon during movement of the forearm and 
elbow from supination-flexion to pronation-extension 
position. This would result in increased tension on 
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the ECRB tendon, hence increasing the risk of lateral 
epicondylitis.8 

Some studies have also shown the influence of other 
anatomical factors in the development of LE. The LE 
is associated with increased pronation of the forearm 
and reduced flexion of the wrist in symptomatic tennis 
players.8 Other anatomical variables that have been 
found important in the development of LE are anterior 
translation of the radial head and lateralization of the 
extensor carpi radialis longus (ECRL) tendon. These 
anatomical variables also increase the pressure on the 
ECRB tendon which can result in increased strain on 
the extensor muscles of the forearm.7,8 The result here 
also seems to be a greater strain on the ECRB tendon. 
From the findings from various studies and the above 
discussion, it is clear that anatomical factors and 
changes in the CAE are significant contributing factors 
in the etiology of LE.

This study does have a few limitations. Our study 
included patients from different occupational groups 
and since repetitive micro-trauma can result in LE, the 
inclusion of patients from various occupational groups 
can also be considered as a limitation. We also did 
not assess the relationship between different activity 
levels and CAE. Several studies have found that the 
incidence of LE is higher in people having physically 
demanding jobs.21,22,23 The activity level of the patients 
was not considered in this study. Further studies 
evaluating the effect of occupation on development 
of LE in Nepal can help better understand the role of 
occupation on the pathophysiology of LE. Also, we 
have found significant differences in the age of patients 
in the two groups, which we did not consider to be a 
significant confounder since studies have shown that 
the CAE stabilizes after the age of 16 years.15 

Another limitation is that we have not performed 
advanced imaging such as computed tomography (CT) 
or magnetic resonance imaging (MRI) in patients with 
LE and only evaluated the CAE on plain radiographs. 
MRI can be helpful in the evaluation of patients with a 
elbow pain and can identify ECRB tendon tears.24 Also, 

the CAE can be more accurately measured using CT 
scans and also has high reliability.25 However, we have 
not used advanced imaging techniques such as MRI 
and CT scan in the evaluation or diagnosis of patients 
with LE. Future studies focusing on the role of such 
advanced imaging techniques for the evaluation of 
patients with LE can help us better understand the role 
of anatomical and physiological variables in LE.

CONCLUSION

The carrying angle of elbow in patients with lateral 
epicondylitis was significantly more than those without 
lateral epicondylitis.

Acknowledgments: We acknowledge all the 
orthopaedic surgeons in the Department of 
Orthopaedics, Bharatpur Hospital for their support in 
data collection for this study.

Conflict of Interest: None.

Author’s contribution: Sarik Kumar Shrestha: 
Conceptualization, Methodology, Formal analysis, 
Investigation, Data Curation, Writing- Original 
Draft, Writing- Review & Editing; Manoj Kandel: 
Conceptualization, Methodology, Formal analysis, 
Investigation, Data Curation, Writing- Original Draft, 
Writing- Review & Editing; Bhanubhakta Chalise: 
Conceptualization, Methodology, Formal analysis, 
Writing- Review & Editing; Keshav Mani Gautam: 
Conceptualization, Writing- Original Draft, Writing- 
Review & Editing; Sunil Panta: Conceptualization, 
Investigation, Writing- Review & Editing; Pritam 
Chaudhary: Conceptualization, Investigation,  Data 
Curation, Writing- Original Draft, Writing- Review 
& Editing; Prakash Darjee: Conceptualization, 
Investigation,  Data Curation, Writing- Original Draft, 
Writing- Review & Editing.

Ethical Contribution: Ethical issues Including 
Plagiarism, Data Fabrication, Double Publication have 
been completely observed by authors. 

Funding: None.  

REFERENCES
1. 	 Faro F, Wolf JM. Lateral Epicondylitis: Review and Current 

Concepts. J Hand Surg. 2007 Oct;32(8):1271–9. [PubMed ǀ  
Full Text  ǀ DOI]

2. 	 Shiri R, Viikari-Juntura E, Varonen H, Heliovaara M. 
Prevalence and Determinants of Lateral and Medial 
Epicondylitis: A Population Study. Am J Epidemiol. 2006 
Sep 12;164(11):1065–74. [PubMed ǀ  Full Text  ǀ  DOI]

3. 	 Yolaçan H, Güler S. Effect of Elbow Carrying Angle on 
Lateral Epicondylitis Development. Medicine (Baltimore). 
2023 Oct 27;102(43):e35789. [PubMed  ǀ  Full Text  ǀ  DOI]

4. 	 Buchanan BK, Varacallo M. Lateral Epicondylitis (Tennis 
Elbow). In: StatPearls. Treasure Island (FL): StatPearls 
Publishing; 2024 Jan. [PubMed  ǀ  Full Text]

5. 	 Nayak SR, Ramanathan L, Krishnamurthy A, Prabhu LV, 
Madhyastha S, Potu BK, et al. Extensor Carpi Radialis Brevis 
Origin, Nerve Supply and Its Role in Lateral Epicondylitis. 
Surg Radiol Anat. 2010 Mar;32(3):207–11. [PubMed ǀ Full 
Text  ǀ  DOI]

6. 	 Van Rijn RM, Huisstede BMA, Koes BW, Burdorf A. 
Associations Between Work-Related Factors and Specific 

Shrestha et al. Comparison of Carrying Angle of Elbow between Patients With and Without Lateral Epicondylitis: An Observational Study

http://www.jnma.com.np
https://pubmed.ncbi.nlm.nih.gov/17923315/
https://www.sciencedirect.com/science/article/abs/pii/S0363502307006491
https://doi.org/10.1016/j.jhsa.2007.07.019
https://pubmed.ncbi.nlm.nih.gov/16968862/
https://academic.oup.com/aje/article-abstract/164/11/1065/61970
https://doi.org/10.1093/aje/kwj325
https://pubmed.ncbi.nlm.nih.gov/37904384/
https://journals.lww.com/md-journal/fulltext/2023/10270/effect_of_elbow_carrying_angle_on_lateral.40.aspx
https://doi.org/10.1097/md.0000000000035789
https://pubmed.ncbi.nlm.nih.gov/28613744/
https://www.ncbi.nlm.nih.gov/books/NBK431092/
https://pubmed.ncbi.nlm.nih.gov/19554250/
https://link.springer.com/article/10.1007/s00276-009-0526-7
https://link.springer.com/article/10.1007/s00276-009-0526-7
https://doi.org/10.1007/s00276-009-0526-7


JNMA I VOL 63 I ISSUE 281 I January 202556
Free Full Text Articles are Available at www.jnma.com.np

Disorders at the Elbow: A Systematic Literature Review. 
Rheumatology. 2008 Dec 24;48(5):528–36. [PubMed ǀ Full 
Text ǀ DOI]

7. 	 Bunata RE, Brown DS, Capelo R. Anatomic Factors 
Related to the Cause of Tennis Elbow: J Bone Jt Surg. 2007 
Sep;89(9):1955–63. [PubMed ǀ Full Text ǀ DOI]

8. 	 Umur LF, Surucu S. Association Between Increased Elbow 
Carrying Angle and Lateral epicondylitis. Cureus. 2022 
Mar;14(3). [PubMed ǀ Full Text ǀ DOI]

9. 	 Yurteri A, Mercan N. Does The Ulnohumeral Angle Have 
a Role in the Aetiopathogenesis of Lateral Epicondylitis? 
Medicine (Baltimore). 2024 Apr 26;103(17):e37944. [PubMed 
ǀ Full Text ǀ DOI]

10. 	 Alsubael MO, M. Hegazy AA. Radiographic Evaluation of 
the Normal Elbow Carrying Angle in Adults. J Med Sci. 2010 
Feb 15;10(2):40–4. [DOI]

11. 	 Erickson BJ, Chalmers PN, Zajac J, Sgroi T, Eno JJ, Altchek 
DW, et al. Do Professional Baseball Players With a 
Higher Valgus Carrying Angle Have an Increased Risk of 
Shoulder and Elbow Injuries? Orthop J Sports Med. 2019 
Aug;7(8):232596711986673. [PubMed ǀ Full Text ǀ DOI]

12. 	 Lucado AM, Dale RB, Kolber MJ, Day JM. Analysis of Range 
of Motion in Female Recreational Tennis Players With and 
Without Lateral Elbow Tendinopathy. Int J Sports Phys Ther. 
2020 Aug;15(4):526–36. [PubMed ǀ Full Text]

13. 	 Chang CW, Wang YC, Chu CH. Increased Carrying Angle 
is a Risk Factor for Nontraumatic Ulnar Neuropathy at the 
Elbow. Clin Orthop. 2008 Sep;466(9):2190–5. [PubMed ǀ Full 
Text ǀ DOI]

14. 	 Acikgöz AK, Balci RS, Göker P, Bozkir MG. Evaluation of the 
Elbow Carrying Angle in Healthy Individuals. Int J Morphol. 
2018 Mar;36(1):135–9. [Full Text ǀ DOI]

15.   Terra BB, Silva BC, Carvalho HB, Dobashi ET, Pinto JA, 
Ishida A. Evolution of the Carrying Angle of the Elbow: A 
Clinical and Radiographic Study. Acta Ortopedica Brasileira. 
2011;19:79-82. [Full Text ǀ DOI]

16.	 Balasubramanian P, Madhuri V, Muliyil J. Carrying Angle 
in Children: A Normative Study. J Pediatr Orthop B. 2006 
Jan;15(1):37-40. [PubMed ǀ Full Text ǀ DOI]

17.	 Golden DW, Jhee JT, Gilpin SP, Sawyer JR. Elbow Range of 
Motion and Clinical Carrying Angle in a Healthy Pediatric 

Population. J Pediatr Orthop B. 2007 Mar;16(2):144-9. 
[PubMed ǀ Full Text ǀ DOI]

18.	 Tükenmez 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 Orthop Traumatol Turc. 
2004;38(4):274-6. Turkish. [PubMed ǀ Full Text]

19.   Van Rijn SF, Zwerus EL, Koenraadt KL, Jacobs WC, van 
den Bekerom MP, Eygendaal D. The Reliability and 
Validity of Goniometric Elbow Measurements in Adults: A 
Systematic Review of the Literature. Shoulder & elbow. 2018 
Oct;10(4):274-84. [PubMed ǀ Full Text ǀ DOI]

20.   Hasegawa M, Suzuki T, Kuroiwa T, Oka Y, Maeda A, Takeda 
H, Shizu K, Suzuki K, Yamada H. Reliability and Validity 
of Radiographic Measurement of the Humerus-Elbow-Wrist 
Angle in Healthy Children. JBJS Open Access. 2017 Mar 
30;2(1):e0012. [PubMed ǀ Full Text ǀ DOI]

21.	 Kurppa K, Viikari-Juntura E, Kuosma E, Huuskonen M, 
Kivi P. Incidence of Tenosynovitis or Peritendinitis and 
Epicondylitis in a Meat-Processing Factory. Scand J Work 
Environ Health. 1991 Feb;17(1):32–7. [PubMed ǀ Full Text ǀ 
DOI]

22. 	 McCormack RR, Inman RD, Wells A, Berntsen C, Imbus HR. 
Prevalence of Tendinitis and Related Disorders of the Upper 
Extremity in a Manufacturing Workforce. J Rheumatol. 1990 
Jul;17(7):958–64. [PubMed ǀ Full Text]

23.	 Leclerc A, Landre MF, Chastang JF, Niedhammer I, 
Roquelaure Y, Study Group on Repetitive Work, the. 
Upper-limb Disorders in Repetitive Work. Scand J Work 
Environ Health. 2001 Aug;27(4):268–78. [PubMed ǀ Full Text 
ǀ DOI]

24. 	 Kessler RE, Day MS, Tyler TF, McHugh MP, Bedford BB, 
Lee SJ, Nicholas SJ. Predictive Value of Magnetic Resonance 
Imaging in Outcomes of Nonsurgical Treatment of Lateral 
Epicondylitis. JSES Int. 2022 Jan 7;6(2):305-308. [PubMed ǀ 
Full Text ǀ DOI]

25.	 Park S, Kim E. Estimation of Carrying Angle Based on 
CT Images in Preoperative Surgical Planning for Cubitus 
Deformities. Acta Med Okayama. 2009 Dec;63(6):359-65. 
[PubMed ǀ DOI]

Shrestha et al. Comparison of Carrying Angle of Elbow between Patients With and Without Lateral Epicondylitis: An Observational Study

© The Author(s) 2025. 

This work is licensed under a Creative Commons Attribution 4.0 International License. The images or other third party material in this article 
are included in the article’s Creative Commons license, unless indicated otherwise in the credit line; if the material is not included under the 
Creative Commons license, users will need to obtain permission from the license holder to reproduce the material. To view a copy of this 
license, visit https://creativecommons.org/licenses/by/4.0/

http://www.jnma.com.np
https://pubmed.ncbi.nlm.nih.gov/19224937/
https://academic.oup.com/rheumatology/article-abstract/48/5/528/1786400?redirectedFrom=fulltext
https://academic.oup.com/rheumatology/article-abstract/48/5/528/1786400?redirectedFrom=fulltext
https://doi.org/10.1093/rheumatology/kep013
https://pubmed.ncbi.nlm.nih.gov/17768192/
https://journals.lww.com/jbjsjournal/abstract/2007/09000/anatomic_factors_related_to_the_cause_of_tennis.10.aspx
https://doi.org/10.2106/jbjs.f.00727
https://pubmed.ncbi.nlm.nih.gov/35342668/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8913567/
https://doi.org/10.7759/cureus.22981
https://pubmed.ncbi.nlm.nih.gov/38669394/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11049780/
https://doi.org/10.1097/md.0000000000037944
https://doi.org/10.3923/jms.2010.40.44
https://pubmed.ncbi.nlm.nih.gov/31489336/
https://journals.sagepub.com/doi/full/10.1177/2325967119866734?rfr_dat=cr_pub++0pubmed&url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org
https://doi.org/10.1177/2325967119866734
https://pubmed.ncbi.nlm.nih.gov/33354386/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7735685/
https://pubmed.ncbi.nlm.nih.gov/18506557/
https://link.springer.com/article/10.1007/s11999-008-0308-2
https://link.springer.com/article/10.1007/s11999-008-0308-2
https://doi.org/10.1007/s11999-008-0308-2
https://avesis.cu.edu.tr/yayin/144e1f3b-dee6-4ef8-acde-05067d625aae/evaluation-of-the-elbow-carrying-angle-in-healthy-individuals
http://doi.org/10.4067/s0717-95022018000100135
https://www.scielo.br/j/aob/a/HWsQqR85LYVQb4zQdtvBfRt/?format=html&lang=en
https://doi.org/10.1590/S1413-78522011000200003
https://pubmed.ncbi.nlm.nih.gov/16280718/
https://journals.lww.com/jpo-b/abstract/2006/01000/carrying_angle_in_children__a_normative_study.8.aspx
https://doi.org/10.1097/01202412-200601000-00008
https://pubmed.ncbi.nlm.nih.gov/17273043/
https://journals.lww.com/jpo-b/abstract/2007/03000/elbow_range_of_motion_and_clinical_carrying_angle.13.aspx
https://doi.org/10.1097/bpb.0b013e328010fcf2
https://pubmed.ncbi.nlm.nih.gov/15618770/
https://www.aott.org.tr/en/measurement-of-the-carrying-angle-of-the-elbow-in-2000-children-at-ages-six-and-fourteen-years-134943
https://pubmed.ncbi.nlm.nih.gov/30214494/
https://journals.sagepub.com/doi/abs/10.1177/1758573218774326
https://doi.org/10.1177/1758573218774326
https://pubmed.ncbi.nlm.nih.gov/30229210/
https://journals.lww.com/jbjsoa/fulltext/2017/03000/Reliability_and_Validity_of_Radiographic.2.aspx/1000
https://doi.org/10.2106/jbjs.oa.16.00012
https://pubmed.ncbi.nlm.nih.gov/2047804/
https://www.sjweh.fi/article/1737
https://doi.org/10.5271/sjweh.1737
https://pubmed.ncbi.nlm.nih.gov/2213764/
https://europepmc.org/article/med/2213764?utm_medium=email&utm_source=transaction&client=bot&client=bot&client=bot
https://pubmed.ncbi.nlm.nih.gov/11560341/
https://www.sjweh.fi/article/614
https://doi.org/10.5271/sjweh.614
https://pubmed.ncbi.nlm.nih.gov/35252931/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8888164/
https://doi.org/10.1016/j.jseint.2021.11.017
https://pubmed.ncbi.nlm.nih.gov/20035292/
https://doi.org/10.18926/amo/31821

	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack

