
Proximal humerus fracture is the third most common fracture, 
after distal radius fracture and proximal femur fracture; it affects 
a considerable number of adult and elderly patients due to trau-
ma or falls [1]. The prevalence of proximal humerus fracture in 
hospital emergency care is substantial and corresponds to ap-
proximately 80% of humerus fractures and 5% of total fractures 
[2]. This prevalence continues to rise with extended life span and 
increased outdoor activity. 

A standardized classification system is needed for several pur-
poses including communication between medical professionals, 
standardization of research, and, most importantly, for use in 
prognostication and to guide management and intervention. 
However, inter-rater agreement for classification and treatment 
selection of proximal humerus fractures is quite low, and deci-
sion making for the treatment of these fractures is challenging 
even for experienced surgeons [3,4]. To overcome these difficul-
ties, several approaches, such as use of multiple Neer classifica-
tions, AO/OTA (Orthopaedic Trauma Association) [5], three-di-
mensional computed tomography (3D CT) [6], 3D handheld 
modeling [4,7], and artificial intelligence [8] have been reported. 
Thus, research on current approaches to treatment of proximal 
humerus fracture would be helpful to surgeons. 

A study by Kim et al. [9] in Clinics in Shoulder and Elbow in-
vestigated inter-rater and intra-rater agreement with respect to 
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selection of treatment method for proximal humerus fractures 
among fellowship-trained shoulder surgeons with at least 5 years 
of clinical experience. The participating surgeons assessed 40 
proximal humerus fractures with two X-rays and one CT image 
and answered three questions in the first stage of classification 
and selection between conservative and surgical management, as 
well as an additional three questions in the second stage where 
either conservative or surgical options were specified. The results 
showed that inter-rater agreement for fracture classification was 
fair to moderate (Fleiss’ kappa of 0.395 for the first view and 
0.417 for the second view), moderate for selection between con-
servative and surgical treatment (kappa of 0.528 and 0.417), and 
substantial for specification of surgical options (kappa of 0.740 
and 0.727). These results are in line with previous studies with 
respect to inter-rater agreement for the classification and selec-
tion of treatment method for proximal humerus fractures [5-7]. 
Meanwhile, the low inter-rater agreement with kappa of 0.395–
0.417 was notable, as 3D CT was also used in this study. This was 
likely due to the provision of a single 3D CT image rather than a 
full sequence, suggesting that multiple 3D CT images may be 
helpful for improving classification agreement. 

Taken together, this evidence indicates that moderate to sub-
stantial agreement was achieved with Neer classification using 
X-rays and 3D CT, but also suggests that further tools and studies 

eISSN 2288-8721

3www.cisejournal.org

Copyright© 2022 Korean Shoulder and Elbow Society. 
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/) 
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



are needed for further improvement of agreement. 
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