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ABSTRACT

RESUMO

Objective: Distal forearm fractures are among the most common
upper limb fractures in all ages, and many classifications
have been proposed to describe them. Recently, a new version of AO/OTA classification was proposed. The aim of this
study is to use the AO/OTA 2018 classification to report the
epidemiology of distal forearm fractures in adults treated at a
single center. Methods: A retrospective analysis of the initial
radiographs obtained from cases of distal forearm fractures
in an orthopedic emergency room at a single tertiary hospital.
Results: Three hundred twenty-two cases were studied, aged
50.35 ± 18.98 years, 55.3% were female and 44.7% were
right-sided. Type 2R3A, 2R3B and 2R3C fractures corresponded
to 32.3%, 18.0% and 48.4% of the cases, respectively. Distal
ulnar fracture was present in 41.9%. There was a correlation
between age and sex: 78.3% of the subjects aged under 30
years were male, and 80.6% of those aged over 60 years
were female (p<0.001). Conclusion: The most common type
of radial fractures was 2R3C, and the most common type of
ulna fracture was 2U3A1.1. There was a correlation between
age and sex. Level of evidence IV, Case-series.

Objetivo: As fraturas distais do antebraço são uma das mais comuns
do membro superior em todas as idades, e muitas classificações
foram propostas para descrevê-las. Atualmente, uma nova versão da
classificação AO/OTA foi proposta. O objetivo deste estudo foi utilizar a
classificação AO/OTA 2018 para descrever a epidemiologia das fraturas
distais do antebraço no adulto tratadas em um único centro. Métodos:
Estudo retrospectivo, em que se avaliaram as radiografias obtidas no
primeiro atendimento dos casos de fraturas da extremidade distal
do antebraço de esqueletos maduros, atendidas no pronto-socorro
ortopédico de um único hospital terciário. Resultados: Foram estudados
322 casos, com média da idade de 50,35 ± 18,98 anos, 55,3% do
sexo feminino e 44,7% do lado direito. As fraturas do tipo 2R3A, 2R3B
e 2R3C corresponderam a 32,3%, 18,0% e 48,4%, respectivamente.
A ulna distal foi envolvida em 41,9%. Houve correlação entre a idade e
o sexo, de modo que, no grupo etário com idade até 30 anos, 78,3%
eram do sexo masculino e, acima dos 60, 80,6% do sexo feminino
(p<0,001). Conclusão: As fraturas do tipo 2R3C foram as mais comuns
do rádio, e as 2U3A1.1 foram as mais comuns da ulna. Houve correlação
entre idade e sexo. Nível de evidência IV, Série de casos.

Keywords: Radius Fractures. Ulna Fractures. Wrist Injuries.

Descritores: Fraturas do rádio. Fraturas da ulna. Traumatismos
do Punho.

Citation: Nogueira AF, Moratelli L, Martins MS, Iupi RT, Abreu MFM, Nakamoto JC. Evaluation of distal forearm fractures using the ao 2018 classification. Acta Ortop Bras. [online]. 2019;27(4):220-2. Available from URL: http://www.scielo.br/aob.

INTRODUCTION
Distal radius fracture has been described as accounting for 25% of
fractures in childhood and 18% in the elderly, making it one of the
most common fractures of the upper limb in all ages.1,2
Numerous classification systems have been proposed to describe
fractures of the distal end of the forearm. The main classification criteria
are the presence of deviations, the degree of comminution, the type of
joint involvement, and ulnar involvement.3–6 The classification system
with the highest reproducibility was the AO classification system, when

categorized up to subtypes A, B and C.7 Computed tomography did
not appear to contribute to higher reproducibility in all cases.8
The AO classification system is an important and widely accepted system
worldwide. Until recently, few studies have described the epidemiology
of fractures from the viewpoint of the new 2018 AO/OTA classification.9
Therefore, the aim of this study is to use the 2018 AO/OTA classification
to describe the epidemiology of distal fractures of the forearm managed
at a single healthcare center in two distinct time periods.
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MATERIALS AND METHODS

RESULTS

This was a retrospective observational study that evaluated radi- Four hundred and twenty-nine fractures of the distal end of the
ographies obtained from the orthopedic emergency center of a forearm were identified during the period analyzed. Of these, 87
single tertiary care hospital providing care for patients with fractures individuals were excluded because they were skeletally immature
of the distal end of the forearm. It includes both cases where the (72 cases in 2017 and 15 cases in 2014). Another 20 cases were
patient sough medical care spontaneously, and referred patients. excluded due to the poor quality of the radiographs, which made it
The development of the study followed the STROBE (Strengthening impossible to classify the fractures. Finally, 322 cases were studied,
the Reporting of Observational Studies in Epidemiology) protocol 189 of which were managed in 2014 and 133, in 2017.
and was approved by the Research Ethics Committee, under CAAE The mean patient age was 50.35 ± 18.98 years, ranging from 17 to
number 91232817.8.0000.5404.
92 years. Female patients accounted for 55.3% of the cases and
Age, sex, side of the fracture and fracture classification were de- the right side was affected in 44.7% of the cases.
scribed according to the 2018 AO Foundation criteria. To avoid mea- Distal radius fractures accounted for 98.7% of the cases. Of these,
surement bias, distal radius fracture was described up to sublevel type 2R3A fractures accounted for 32.3%; type 2R3B, for 18.0%;
“ABC”, which was reported as having the highest reproducibility and type 2R3C, for 48.4%. Two participants had bilateral fractures.
in the previous version of this classification. The classification was Distal ulnar fracture occurred in 41.9%, and fracture of the tip of the
based on simple radiography of the wrist in the posterior-anterior styloid process was the most prevalent type (2U3A1.1), with 30.7%,
(PA) and lateral views. For this purpose, images obtained before followed by fractures of the base of the styloid process (2U3A1.2),
and after reduction were used. During the fracture classification with 7.1%; simple extra-articular fractures (2U3A2), with 3.5%; and
process, the patient’s demographic data were duly concealed.
multifragmentary extra-articular fractures (2U3A3), with 0.6%. The
Cases in which fractures of the distal end of the forearm in skeletally more severe the ulnar fracture, the more severe the associated
mature individuals were seen during two time periods (from January radius fracture (p=0.011).
to December of 2014; and from January to December of 2017) were There was no difference in mean patient age according to type
included in the study. Cases without good quality radiographs at the
of fracture (p=0.077). However, there was a correlation between
time of the initial treatment, and those who had received initial care
the age and sex of the participants. In the 30 years and under age
at another healthcare center and therefore did not have the initial
group, 78.3% of individuals were male, while in the over 60 years
radiographic images filed in the Radiology Unit of the institution,
age group, 80.6% were female (p<0.001). Stratifying by age, there
were excluded from the study. The need to sign an informed consent
was no correlation between type of fracture and sex (Figure 1).
form was waived by the Research Ethics Committee.
Demographic data (sex and age) were similar in both periods analyzed.
The categorical variables were analyzed by the chi-square and Fisher’s
The rate of distal ulnar fracture was lower in 2017 than in 2014 (Table 1).
exact tests, according to the type of fracture. Numerical variables were
Figure 1. Correlation analysis between type of fracture and sex
analyzed by central tendencies, and dispersions by the Student’s t-test
DISCUSSION
or the Mann-Whitney
test, 1.
depending
on theanalysis
nature of between
distribution.type of fracture and sex
Figure
Correlation
stratified
by
age.
There are many different classification systems to describe distal
The Shapiro-Wilk test was used for analysis of normality.
Descriptive and inferential analyses were obtained using the IBM® radius fractures, but none is capable of summarize each of the
by age.24, admitting a significance descriptive characteristics in isolation, or providing guidance on
SPSS® Statisticsstratified
software version
level of 5%.
treatment and inferring the prognosis.10,11

332 fractures
332 fractures
Up to 30 y.o. (n=60)

31 to 60 y.o. (n=164)

Up to 30 y.o. (n=60)

31 to 60 y.o. (n=164)

Male (n=47)1
2R3A: 16 (34.0%)
2R3B: 14 (29.8%)
Male (n=47)1
2R3C: 15 (31.9%)
2R3A: 16 (34.0%)
2U3A isolated:
2 14 (29.8%)
2R3B:
(4.3%)
2R3C: 15 (31.9%)
2U3A isolated: 2
(4.3%)

Male (n=78)2
2R3A: 21 (26.9%)
2R3B: 14 (17.9%)
Male (n=78)2
2R3C: 41 (52.6%)
2R3A: 21 (26.9%)
2U3A isolated:
2 14 (17.9%)
2R3B:
(2.6%)
2R3C: 41 (52.6%)
2U3A isolated: 2
(2.6%)

Female (n=13)1
2R3A: 4 (30.8%)
2R3B: 2 (15.4%)
Female (n=13)1
2R3C: 7 (53.8%)
2R3A: 4 (30.8%)
2U3A isolated:
0 (0%)
2R3B:
2 (15.4%)

Female (n=86)2
2R3A: 33 (38.4%)
2R3B: 12 (14.0%)
Female (n=86)2
2R3C: 41 (47.7%)
2R3A: 33 (38.4%)
2U3A isolated:
0 (0%)
2R3B:
12 (14.0%)

2R3C: 7 (53.8%)
2U3A isolated: 0 (0%)
1

Over 60 y.o. (n=98)

2R3C: 41 (47.7%)
2U3A isolated: 0 (0%)

Over 60 y.o. (n=98)
Male (n=19)3
2R3A: 5 (26.3%)
2R3B: 3 (15.8%)
Male (n=19)3
2R3C: 11 (57.9%)
2R3A: 5 (26.3%)
2U3A isolated:
2R3B:0 3(0%)
(15.8%)
2R3C: 11 (57.9%)
2U3A isolated: 0 (0%)
Female (n=79)3
2R3A: 25 (31.6%)
2R3B: 13 (16.5%)
Female (n=79)3
2R3C: 41 (51.9%)
2R3A: 25 (31.6%)
2U3A isolated:
0 (0%)
2R3B:
13 (16.5%)
2R3C: 41 (51.9%)
2U3A isolated: 0 (0%)

p=0.438; 2 p=0.218; 3 p=0,.882.

Figure 1. Correlation
analysis
between
2
3 type of fracture and sex stratified by age.
1
p=0.438; p=0.218; p=0,.882.

Acta Ortop Bras. 2019;27(4):220-2

221

Table 1. Demographics and fracture characteristics between 2014 and 2017.
Year
p-value
2014
2017
Age
Up to 30 y.o
33 (17.5%)
27 (20.3%)
31 to 60 y.o.
100 (52.9%)
64 (48.1%)
0.675*
Over 60 y.o.
56 (29.6%)
42 (31.6%)
Sex
Male
84 (44.4%)
60 (45.1%)
0.905*
Female
105 (55.6%)
73 (54.9%)
AO classification
2R3A
64 (33.9%)
40 (30.1%)
2R3B
27 (14.3%)
31 (23.3%)
0.211*
2R3C
96 (50.8%)
60 (45.1%)
2U3A isolated
2 (1.1%)
2 (1.5%)
Ulnar involvement
Intact
101 (53.4%)
86 (64.7%)
0.044*
Fractured
88 (46.6%)
47 (35.3%)
* Pearson’s Chi-squared.

Koo et al. identified that males are more affected by fractures of the
distal end of the forearm.12 Although the current study observed
that the majority of cases under 30 years of age were men, women
were more globally affected. Furthermore, this study identified a
significant increase in the proportion of women over 60 years of age
who were affected. This data is described by other authors, who
have identified an increasing incidence of these fractures in females
over the age of 65.13 The coexistence of fractures of the radius and
distal ulna was lower than the 58% described by May et al.14
Among the changes observed in the 2018 AO/OTA classification,
we highlight the separation between radius and ulnar fracture
classifications, and the creation of a qualification to describe distal
radius-ulnar joint (DRUJ) instability in type 2R3C radius fractures.
These changes allowed for a larger number of combinations and

enhanced the power of fracture description, which may have led
to a classification of DRUJ instability. The 2018 version of the classification also includes the physical evaluation.
Ulnar styloid fractures are associated with DRUJ injuries, due
to the important anatomic role of the ulna in the formation of the
triangular fibrocartilage complex.15 In view of this, some authors have
recommended management of the fracture of the styloid process
of the ulna, and have identified differences in functional outcomes
depending on whether or not ulnar styloid fracture is concomitantly
present with distal radius fracture.16 Nevertheless, recent meta-analyses have demonstrated that there is no difference in functional
outcomes between individuals with or without associated fracture
of the ulna in its different presentations.17,18 Furthermore, none of
the parameters of a simple radiography was shown to be a good
predictor of triangular fibrocartilage injury.19
Another pertinent observation concerning the new classification is that
it maintains the descriptive criteria for articular fractures of the distal
radius. Therefore, its high level of complexity may affect its reproducibility, as observed in the previous version of the classification.7,20
This study has some limitations. Since this was a descriptive study of
first-aid radiographies obtained from a Radiology Image Database,
it was outside the scope of this study to describe other clinical data,
such as the trauma mechanism, associated lesions, type of treatment
administered, and outcomes during follow-up. Finally, apart from
radiography, no other diagnostic methods were used to aid in fracture
classification, due to their lack of uniform availability in all cases.
CONCLUSION
The most common type of radial fractures was complete articular
fractures (2R3C), and the most common type of ulna fracture was
fracture of the tip of the styloid process (2U3A1.1). Males under 30
years of age are more prone to suffer these fractures, while females
over 60 year of age are more prone.
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