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Abstract
Background: Distal radius fractures are frequent in emergency departments, treatment is generally conservative, but there
are patients who meet certain criteria of instability who need surgical treatment, including external fixation.
Aim: To update on the most important elements regarding the use of external fixation in unstable fractures of the distal
radius.
Methods: The search and analysis of the information was carried out in a period of 30 days (from April 1 to April 30, 2021)
and the following words were used: distal radius fractures, distal radius fractures and external fixation and unstable radius
fractures from the information obtained, a bibliographic review of a total of 809 articles published in the PubMed databases,
Hinari, SciELO and Medline was carried out using the search manager and EndNote reference manager, of which 44
selected citations were used to perform the review, 37 from the last five years.
Development: The criteria to be taken into account for the instability described by various authors are indicated, as well as
the imaging parameters. The two most used classification systems are mentioned. Reference is made to general surgical
indications, external fixation, and placement of additional wires. Complications are discussed and a comparison is made
between external fixation and blocked volar plates.
Outcome: External fixation in patients with unstable distal radius fracture is a useful treatment option.
Key words: Distal radius fracture; Unstable distal radius fracture; External fixation.
Abbreviations: FDER: Fractures of the distal end of the radius, EF: external fixation

Introduction

age, it has an incidence of 368 per 100,000 and above 40 years

Fractures of the distal end of the radius (FDER) are one of the

the incidence is 1,150 per 100,000 inhabitants. [2,3,4]

most frequent, according to Egol KA et al. [1] represent one

FDERs are caused by high-energy trauma in the young

in six fractures treated in emergency services and 16 % of all

patient and low-energy trauma in the elderly caused by axial

fractures attended by specialists in Orthopedics and

compression of the limb with the wrist in 40-90 degree

Traumatology. It affects approximately 650,000 people a year

extension. In the latter case, bone fragility fractures are

in the United States of America.

considered. [5,6,7]

The female sex is the most affected due to the presence of

The clinical picture is characterized by pain, loss of joint

greater osteoporosis in the fractured area. Below 40 years of

mobility, edema, deformity in the back of the fork and
bayonet, in addition to the Laugier sign that consists of the
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location at the same level of the ulnar and radial styloids,

PubMed

[https://pubmed.ncbi.nlm.nih.gov/],

which is observed in patients with displaced fractures. [1,8]

[https://www.who.int/hinari

Although conservative treatment is the most widely used,

[https://scielo.org/es/]

there are situations in which surgical intervention is necessary

[https://medlineplus.gov/spanish/]

through placement of wires, plates and screws, in addition to

manager and reference manager EndNote, of which 44

external fixation (EF). [9,10]

selected citations were used to perform the review, 37 of the

EF offers multiple advantages due to its relative ease of

last five years. The words selected for the search were taken

application, is justified in most fracture patterns, and can be

from MeSH (Medical Subject Headings). Studies in young

combined with other surgical procedures. [11,12]

and elderly patients were considered. Investigations in

Due to the importance of this topic and the large number of

patients with poorly consolidated fractures who required EF

patients with this traumatic entity who may need EF, a review

as a method of correcting deformity treatment were excluded.

of the topic was carried out with the guiding objective of

Developing

updating on this surgical modality.

There are conditions in some FDERs, in which conservative

Methods

treatment cannot be applied, due to initial or secondary

The search and analysis of the information was carried out in

displacement, instability, associated injuries, age of the

a period of 30 days (from April 1 to April 30, 2021) and the

patient and level of physical activity, among others. [13, 14,

following words were used: distal radius fractures, distal

15] Instability is one of the most important criteria for

radius fractures and external fixation and unstable radius

defining surgical intervention and the best known are those

fractures from the information obtained, a bibliographic

described by Fernandez DL, LaFontaine M, Cooney WP and

review of a total of 809 articles published in the databases

Abbaszadegan H cited by Evans BT et al. [16] (table 1).

/

es

/],

SciELO

and
through

Author

Criteria

Fernandez DL.

Dorsal comminution greater than 50 % of the radius height in the sagittal plane.

Hinari

Medline
the

search

Palmar metaphyseal comminution.
Initial dorsal angulation greater than 20 degrees.
Initial displacement greater than one centimeter.
Initial shortening greater than five millimeters.
Intra-articular involvement.
Associated ulnar fracture.
Severe osteoporosis.
LaFontaine M.

Initial dorsal angulation greater than 20 degrees.
Dorsal metaphyseal comminution.
Radiocarpal intra-articular involvement.
Associated ulnar fracture.
Age over 60 years.

Cooney WP.

Dorsal comminution.
Initial dorsal angulation greater than 20 degrees.
Extensive intra-articular involvement.

Abbaszadegan H.

Shortening or initial impaction greater than four millimeters.

Table 1. Instability criteria for patients with fractures of the distal end of the radius.
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Plain radiography in anteroposterior and lateral views are

parameters in terms of mean, range, and acceptability of the

helpful in defining fracture patterns. The normal imaging

reduction are shown in Table 2. [17,18,19]

Parameters

Average/Normal

Range

Acceptable

Radial inclination

23 (dregrees)

21-25 (degrees)

Not less than 10 degrees.

Radial lenght

11 (millimeters)

10-13 (millimeters)

Between two or three
millimeters in relation to the
contralateral wrist (radius).
Less than five millimeters of
shortening.

Palmar (volar) tilt

11-12 (degrees)

0-20 (degrees)

Zero degree neutral tilt.

Intra-articular step

Should not be

Not applicable.

Less than two millimeters.

present.
Carpal malalignment.

Must not be present.

Not applicable.

Absent.

Dorsal angulation.

Must not be present.

Not applicable.

Less than five degrees.

Ulnar variance

About two

No more than two

Neutral or negative.

millimeters from the

millimeters.

ulnar facet.
Radius width

Must be symmetrical.

Not applicable.

Presence of symmetry.

Table 2. Imaging parameters, average, range and acceptable values.

The classifications mostly depend on the geometric

[25] where they used skeletal traction on a simple bar. The

configuration of the fractures and the most used are those

general indications for surgical treatment in patients with

described by Fernandez DL cited by Evans BT et al., [16] who

FEDR are: high-energy trauma, secondary loss of reduction,

divide fractures into five types, based on the production

articular comminution with step off or gap, metaphyseal

mechanism; and that of group AO, the A are extra-articular,

comminution or bone loss, incongruity of the distal radioulnar

B partially articular, and C comminuted. There are other

joint, open fractures, associated fractures of the carpus,

classification systems but they are less used, according to

associated tendon and vascular nerve damage, bilateral

Egol KA et al. [1] Although the treatment of this traumatic

fractures and affected contralateral limb. [26,27] On the other

condition is generally conservative, there are conditions in

hand, the specific indications for EF in the wrist are: unstable

which it cannot be applied due to displacement, associated

fractures, patients with acute trauma to the wrist accompanied

injuries, the age of the patient, their level of physical activity,

by dislocation of the carpal bones and the radiocarpal joint,

among others. [20, 21, 22] Surgical treatment has several

for damage control, in severely comminuted fractures with

modalities such as the use of Kirschner wires and volar plates.

loss of bone substance in which it is necessary to maintain the

[23, 24] On the other hand, EF, which can be used based on

length of the radius, open fractures with loss of soft tissues

the principle of ligamentotaxis, has multiple advantages,

and severe contamination, in addition to the stabilization of

among which are its easy application, it allows to restore the

the wrist due to infections. [1,28,29] Factors affecting

length of the radius, and facilitates the healing of soft tissues

treatment can be local: bone quality, soft tissue damage,

in case of open fractures and has a low complication rate. One

comminution, initial displacement of the fracture, and

of the first descriptions of the use of EF was made by

intensity of trauma. From the patient: biological age, lifestyle,

Anderson R and O'Neil G in 1944 cited by Simic PM et al.

occupation, dominant hand, medical conditions and
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associated damages; as well as the presence of unacceptable

distal end of the radius, which are cut and bent approximately

radiographic parameters and malalignment of the carpal

one centimeter from the skin of the patient. This treatment

bones with the distal radius. [1,5] There are two types of EF,

modality is justified in the case of extra and intra-articular

those that use the wrist as a bridge and the others that do not.

fractures with dorsal angulation, failure of conservative

In the first case, it is based on the effect of ligamentotaxis

treatment, severe bone comminution, open fractures and in

(traction of the bone fragments through the insertions of the

the case of wrist fractures and dislocations. Contraindications

ligaments). Bridge-type EF is indicated in patients with an

of this technique are the volar fractures of Smith and Barton

unstable fracture due to extra-articular or articular dorsal

volar, in addition to patients who cannot be followed up by

comminution with minimal displacement and when the distal

outpatient consultation. [23,26] There are a variety of

fragment is so small that it does not allow wire placement.

percutaneous wire fixation techniques associated with EF, all

This type of FE can be static or dynamic. [30,31,32]

based on the geometric configuration, such as: through radial

On the other hand, the indications for non-bridging EF are:

styloid (Figure 1A), two crossed wires (Figure 1B),

extra-articular unstable fractures or with articular extension

intrafocal (Figure 1C), from the ulna to the radius without

reducible by closed methods and at least one centimeter of

transfixation of the distal radioulnar joint (Figure 1D), one

intact volar cortex is required for the placement of the wires;

wire to the styloid and the other to the distal radioulnar joint

this requirement is also essential for the use of volar plates

(Figure 1E) and the placement of multiple wires from the

and screws. [5,32] To increase stability when using EF, some

ulna to the radius (Figure 1F). It is preferred to use only one

alternative methods can be used such as the placement of

wire in the radial styloid or to associate it with another from

Kirschner wires through the radial and / or ulnar areas of the

the dorsoradial area of the radius. [5,23]

Figure 1. Wire placement associated with external fixation. (Author's own image)
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For the placement of the Kirschner wires, the fracture is first

responds to problems with the wires, and finally the problems

reduced, then the wires are placed in the desired position, and

of the fracture regardless of the type of treatment such as

then the EF is applied. The wire removal time is six to eight

nerve complications, reflex sympathetic dystrophy, tendon

weeks. [1,30] In the presence of impacted fractures in which

rupture and finger stiffness. [33,34] The problems with the

reduction is not achieved by EF, open reduction by minimal

wires are the most frequent complications and among them

incision, reduction and combination of some internal fixation

the infection. Its incidence can be up to 39 % and generally

method is justified. In addition to the combination with open

does not interfere with the final result of treatment. Other

reduction and osteosynthesis, both in the dorsal region and

complications of the wires are breakage and adhesion to the

volar as necessary, to achieve anatomical reduction of the

skin, but they occur in only 0.5 to 1 %. [5,34] Currently, there

fragments. [20, 23, 30] Predictive factors of instability are:

are controversies regarding the superiority of internal fixation

age of the patient (patients over 80 years of age have three

with volar plates over EF. However, when analyzing the

times more possibilities of re-displacement or instability),

conclusions of a group of investigations, no criteria were

degree of initial displacement (especially of the radius),

found that affirm this approach in an absolute way in all cases,

extension of the metaphyseal comminution (greater than one

but there is agreement that the use of volar plates allows

centimeter) and displacement during treatment. [1,5] The

earlier rehabilitation and has a higher rate of surgical re-

complications of EF in patients with FEDR can be divided

interventions. The long-term functional results between EF

into three groups, the first attributable to the difficulty to

and volar plates are very similar according to the authors

achieve and maintain the reduction of the fracture, the second

consulted (Table 3).

Author

External fixation

Shukla R et al. [37]

EF is superior in terms of functional results

Screw-locked plates

at 1 year compared to internal fixation with
volar plates.
Lee DJ et al. [38]

There are no conclusions of superiority

The volar plate is justified in patients who

between one method or another. Both

need a quick recovery.

methods have a good long-term result.
Curtin CM et al. [39]

Similar functional results.

Higher rate of re-entry when compared
with the FE.

Li-Hai Z et al. [40]

Lower incidence of re-operation.

Faster functional result.

Functional results equal at 12 months.
Bajwa AS et al. [41]

EF is superior in functional results from
three months to two years.

Williksen JH et al.

Similar results at five years

Greater need for re-surgical intervention.

[42]
Chilakamary VK et

It is an effective method in unstable

al. [43]

fractures, it manages to restore the
anatomy and favors rehabilitation.

Ma C et al. [44]

Functional result similar to the year.

Higher incidence of wound infection and
re-operation. Better early rehab.

Table 3. Comparative elements between EF and internal fixation with volar plate.
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of a randomized clinical trial. JAMA Netw Open. 3(1):

Conclusion

e1919433.

EF in patients with unstable distal radius fractures is a useful
treatment option. For its correct indication, it is necessary to
know the instability criteria described, as well as the imaging
parameters using plain radiography. The stiffness of external
fixation is increased by the use of additional wires in the
fractured area. Complications are minimal and the results are

9.

Carula BC, Pereira MDS, Ferreira APB, Ayzemberg H,
Steglich V, et al. (2021) Analysis of the clinical and
radiological results of bridge plate versus external
fixation in comminuted distal radius fractures. Rev Bras
Ortop (Sao Paulo). 56(1): 61-68.

10. Zhou Y, Zhu Y, Zhang X, Tian D, Zhang B. (2019)

similar when compared to screw-locked plates.

Comparison of radiographic and functional results of die-
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