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ABSTRACT
AIM: Assess the scientific value and validity of the Fernandez 
classification to treat and study distal radius fractures.
METHODS: A review article evaluated current and past literature to 
determine the interobserver reliability of the Fernandez classification 
and its application in distal radius fractures. A literature review was 
performed using search engines including Pubmed. 
RESULTS: The literature demonstrated kappa scores of initial distal 
radius fracture evaluation 0.39 and for a second look 3 months later 
to be 0.15. Intra-class correlations were 0.4 and 0.12 respectively 
demonstrating poor intra and interobserver reliability. Additionally, 
CT scans utilized after initial assessment via radiographs did not 
improve identification. 
CONCLUSION: This classification has only moderate reliability 

that was not improved by the addition of CT scans. When this 
classification was specifically tested in the clinical setting, it showed 
no reliability when predicting associated soft tissue or structure 
injury. The Fernandez classification system intention was to provide 
a treatment algorithm, it does not serve much use outside of its 
historical context in the understanding of distal radius fractures.
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HISTORY
Distal radius fractures are one of the most common fracture 
types representing 17.5% of all fractures in adults[1,2]. Managing 
these fractures depends on the fracture pattern, either intra or 
extra articulate, as well as the presence of concomitant bony or 
ligamentous injury[3]. Classification systems are important for guiding 
management of specific fractures. In 1967, Frykmann established a 
classification for distal radius fractures that incorporated radiocarpal, 
radioulnar, and ulnar styloid involvement[4]. In 1986, the AO 
classification system was established with a revision (1995) that 
focuses on extra- or intra-articular fractures and the direction of the 
fracture line[3]. The Universal classification (Cooney et al 1993) is a 
treatment-based system that categorizes fractures on extra- or intra-
articular involvement, displacement and whether it is reducible or 
not[5]. The Fernandez classification was first introduced in 1993 and 
is based on the mechanism of injury[3,6].

PURPOSE
The Fernandez classification aimed to provide a system that primarily 
focused on the mechanism of injury in order to accurately classify 
injuries in an attempt to standardize treatment, while also suggesting 
stability, associated lesions, and identify children’s equivalent 
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injuries[3]. Type I is treated conservatively, if deemed stable, or with 
percutaneous pinning or external fixation if unstable[3,7]. Type II is 
managed with open reduction internal fixation (ORIF)[3]. Type III is 
managed conservatively, limited open reduction or arthroscopically 
assisted extensile ORIF, or percutaneous pins combined with internal 
and external fixation[3,7]. Type IV is managed with closed or open 
reduction with pining, screw fixation or tension wiring[3,7]. Type V is 
treated with a combination of all other methods[3,7].

DESCRIPTION
The Fernandez classification catalogues distal radius fractures into 
one of five mechanisms of injury (Figure 1). The predictability 
of associated soft tissue injury is ranked from uncommon, less 
uncommon, common, frequent, and is always present from Type I 
to Type V injury patterns respectively[3,7]. Type I is a metaphyseal 
bending fracture that results in two fragments with varying degrees 
of metaphyseal comminution. A type I injury is equivalent to a Salter 
Harris (SH) II injury in children[3,7]. Type II is a shearing fracture 
of the joint surface and can present in 2-parts, 3-parts, or with 
comminution. This is equivalent to a SH IV injury in children[3,7]. 
Type III is a compression fracture caused by axial loading of the 
joint surface by the scaphoid and lunate bones[8]. This can result in 
2-parts, 3-parts, 4-parts, or with comminution and is equivalent to SH 
III, IV, or V injury in children[3,7]. Type IV is an avulsion fracture or 
radiocarpal fracture dislocation. This results in two parts with radial 
or ulnar styloid involvement, 3-parts with volar or dorsal margin 
involvement, or with comminution and very rarely occurs in children. 
Type V occurs with high velocity injuries resulting in a combination 
of fracture types with comminution and may have associated bone 
loss. They are frequently open intra-articular fractures and very rarely 
occur in children[3,7]. In 2015 Fakoor et al compared closed reduction 
and external fixation to open reduction and internal fixation (ORIF) 
in patients with type III, IV, or V fractures they found that ORIF 
provided significantly better range of motion, shorter return to work 
time, and improved anatomic radiologic criteria[9]. The Fernandez 
classification did not guide treatment in this study but demonstrated 
that although external fixation has historically been the recommended 
treatment for distal radius fractures, it may not provide the best 
possible outcome. In fact, distal radius ORIF with plates is the ideal 
treatment for displaced fractures, metaphyseal instability, bilateral 
fracture, associated carpal fractures, and intra-articular involvement[9]. 
In 2015 Javed et al studied the Fernandez classification where they 
designated Type I and II as low risk and types III, IV, and V as high 
risk with respective complication rates of 18% and 33% (p = 0.75)
[10]. Each patient was treated with volar locking plates. However, 
the complication outcomes of stiffness, median nerve symptoms, 
malunion, complex regional pain syndrome, carpal arthritis does 
not support the expected complications of associated soft tissue 
disruption seen with the high-risk fractures (Type III, IV, and V) 
of the Fernandez classification[10]. This showed that the Fernandez 
classification lacked the clinical predictive value that would otherwise 
be expected with Type III, IV, and V injuries.
         

VALIDATION
Additional studies have compared the Fernandez classification to 
other widely used systems. These studies used agreement based 
on the k coefficient. This coefficient assessed if the findings of the 
observers was significant or if they were due to chance alone. Kappa 
values range from 0 to 1 with a value of 0 demonstrating random 
chance and 1 representing significant agreement between observers. 
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Figure 1 In the Fernandez (1995) classification of distal radius fractures, 
each type is classified based on mechanism of injury. Reproduced with 
permission from Axelrod T.S. (2005) Fractures of the Distal Radius. In: The 
Rationale of Operative Fracture Care. Springer, Berlin, Heidelberg.

Kappa values of < 0.5 are considered poor, 0.51 to 0.74 good, and 
> 0.75 an excellent level of agreement[11]. Interobserver agreement 
refers to the agreement between different observers and intra-observer 



created by Yang et al in 2018. This system was based on intermediate 
column fractures of the distal radius and has demonstrated to have 
near perfect inter- and intra-observer agreement[17]. Additionally, this 
classification system has had excellent clinical results on both the 
Gartland and Werley scoring systems[17]. Unlike the classification 
system created by Yang, the Fernandez classification lacks 
comprehensibility and is unable to effectively guide treatment options 
with known clinical outcomes. Although the intended goal for the 
Fernandez classification system is to provide a treatment algorithm, 
it does not serve much use outside of its historical context in the 
understanding of distal radius fractures.
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agreement is the measure of repeated agreement of the same observer 
at different time points. A study by Naqvi et al evaluated 25 sets of 
distal radius fractures treated by hand fellowship trained surgeons 
who were provided a detailed description of the classification prior to 
their evaluation. Once the results were recorded, the sets of fractures 
were reexamined 3 months later and compared with their original 
results as a group and individually. The kappa score for the first 
round was 0.39 and for the second round 0.15. Intra-class correlations 
were 0.4 and 0.12 respectively demonstrating poor intra and 
interobserver reliability[6]. Similar results were found by Kucuk et al 
in 2013. They examined 4 major classifications which they compared 
between residents and attending surgeons. This demonstrated that the 
Fernandez classifications had fair reproducibility among surgeons 
and moderate among residents[12]. Kural et al found similar findings 
of Fernandez being superior in terms of kappa coefficient but still 
insufficient in terms of metrical studies[13].
    In a study by Arealis et al the reliability of the Fernandez 
classification was assessed with X-rays and compared to supplemental 
CT scans. There was moderate inter-observer reliability when utilizing 
X-rays and the intra-observer reliability did not improve with the use of 
CT scans. With poor reproducibility of this classification system, only 
experienced hand surgeons benefit from utilizing CT scans to guide 
treatment of distal radius fractures.[14] Existing studies have already 
shown that the Fernandez classification has poor reproducibility 
indicating low reliability which can generate misleading results[6,7,12-15].

LIMITATIONS
The Fernandez Classification has limitations despite being commonly 
referred to in literature and the in clinical setting. Of note, the 
Fernandez Classification has poor reproducibility and reliability in the 
clinical setting as demonstrated in the abovementioned studies[6,7,12-15].
    Although the classification advises treatments for each type of 
fracture, the inability to reliably identify the fracture type makes 
it difficult to reliably choose a treatment option. This may explain 
why there so few clinical studies that utilize the Fernandez 
classification and provide clinical outcomes based on the treatments 
that the classification advises. Furthermore, the classification and 
its associated treatment strategies were formulated prior to the 
wide adopted use of the volar locking plates for surgical fixation 
of unstable distal radius fractures. The great clinical outcomes and 
anatomic reductions with this technology avoid complications 
associated with violating dorsal and radial soft tissues[16].

CONCLUSION
The Fernandez classification was initially created to provide a reliable 
method for assessing distal radius fractures and their associated soft 
tissue injuries based on the mechanism of injury. At first glance, 
this classification pattern seems intuitive and straightforward as it 
includes pediatric fracture equivalents, stability, and fracture patterns 
involving articular fragments. However, this classification has only 
moderate reliability that was not improved by the addition of CT 
scans[6,7,12-15]. When this classification was specifically tested in the 
clinical setting, it showed no reliability when predicting associated 
soft tissue or structure injury[10]. Additionally, this classification 
system has proven to be outdated as it does not include locking plates 
which is currently the treatment method of choice for distal radius 
fractures. When treated with distal locking plates patients have less 
pain, improved range of motion, and improved anatomic alignment 
on postoperative X-rays[9].
    The most recent classification system for distal radius fractures was 
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