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What do we know about the treatment of distal radius fractures with external fixators after 30 years.

Experience and a brief bibliographic review

Que sabemos del tratamiento de las fracturas del extremo distal de radio con fijadores externo luego
de 30 anos. Experiencia y breve revision bibliografica

Mauro R. Vivas™®

Abstract

Introduction. Fractures of the distal end of the radius are a great subject of controversy due to their great
variability in radiological patterns and patient type. The clinical radiological disagreement remains unresolved
which is the best method. We decided to develop our experience with external fixation and conduct a brief
review on the subject. Aim. A literature search was conducted by two of the most comprehensive and up-to-
date health search engines on everything related to fractures of the distal end of the radius treated with external
fixators in the last 30 years. Materials and methods. A search was carried out with the acronym “fracture distal
radius with external fixator” in MEDLINE and ProQuest Health & Medical Complete, where a total of 1367
articles were obtained, of which 243 articles were selected. Results and conclusions. The data we obtained
were very promising regarding the treatment of radius fractures with external fixators, which is an undisputed
method in some types of fractures, promoting respect for soft tissues and biological treatment of fractures
without forgetting the rapid rehabilitation that is achieved with the external fixator.
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Resumen

Introduccion: Las fracturas del extremo distal de radio son un gran tema de controversia debido a su gran
variabilidad de patrones radiolégicos como de tipo de paciente. La discordancia clinico radiologica sigue sin
resolver cual es el mejor método. Decidimos desarrollar nuestra experiencia con fijacion externa y realizar
una breve revision sobre el tema. Objetivo: Se realizé una busqueda bibliografia por dos de los buscadores
mas completos y actualizados sobre salud acerca de todo le referente a fracturas de extremo distal de radio
tratados con fijadores externos en los Ultimos 30 afios. Materiales y métodos: Se realizé una busqueda con
las siglas “fracture distal radius with external fixator” en el MEDLINE y ProQuest Health & Medical Complete
donde se obtuvieron 1367 articulos en total de los cuales se seleccionaron 243 articulos que respondian a
nuestro interés. Resultados y conclusiones: Los datos que obtuvimos fueron muy satisfactorios con
respecto al tratamiento de fracturas del radio con fijadores externos. Podemos concluir que es un método
indiscutido en algunos tipos de fracturas, que promueven el respeto a las partes blandas y al tratamiento
biologico de las fracturas sin olvidarnos de la rapida rehabilitacion que se logra con el fijador externo.
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Introduccion

Before to focused to the treatment of fractures of the distal
end of the radius (FEDR) with external fixators (EF) we
must make some exceptions about this type of injury,
since they have multiple qualities, characteristics and
patients who suffer from them.

The FEDRs occur in all age groups, due to this, they
present independent characteristics to each one of them.
In young patients, they are generally high-energy
fractures, which are usually complex, multifragmentary
and require intensive treatment due to the high demand
for activity that these patients have. At the other extreme,
we have elderly patients with low bone stock, low demand,
and which are usually caused by low-energy accidents;
and between both groups we have a range of fracture
patterns that combine all these characteristics and it is
where the discussion about which is the most indicated
treatment is generated. Furthermore, it should not be
overlooked that no method has managed to resolve
clinical radiological dissociation.

In the 1980s external fixation had its boom, W Herzberg et
al. in 1990 they analyzed various external fixators to

determine which was safer due to the number of devices
on the market without reaching a conclusive answer (1).
From the 90s, publications on the subject increased
exponentially and many authors confirmed the usefulness
of external fixation for its use.

The objective of this research is to analyze how current
external fixation is after more than 30 years of its boom in
daily practice based on the experience obtained and the
publications made during the last 30 years.

Materials and methods

A bibliographic search was carried out through two of the
most popular and updated search engines offered by the
Argentine Association of Orthopedics and Traumatology.
The search was carried out with the following keywords
“fracture distal radius wirst fixator external”.

1. Atotal of 768 articles were obtained through PUBMED
or MEDLINE, most of which were Abstrac. All articles
presenting all words were selected and veterinary
articles were excluded. A total of 194 articles were
selected.

The selected articles were 70% from 1990/2010, 18%
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from the eighties and 7% from the last 10 years. More
than half were retrospective clinical studies, 23%
prospective branched and only 12 articles were meta-
analyzes.

2. Through ProQuest Health & Medical complete, the
search was carried out with the same methodology
with which we obtained 654 articles, but only the full
texts were selected, for a total of 46 with full texts.
Which were 62% from the 2000s, more than half
comparative, 3 prospective branches, and only one
was meta-analysis.

Based on the articles analyzed, we consider dividing the
controversial topics and trying to get an answer to them
without stopping at each article.

Indication at present

The vast literature recommends open reduction and
internal fixation (ORIF) as the gold standard method for
the treatment of adult distal radius fractures (2). However,
it is known and the bibliographic evidence is
overwhelming that certain types or patterns of fractures
treated with FE obtain good results as well. Following this
line, itis clear that type 23C2 and 23C3 fractures of the AO
| ASIF classification, open fractures, those with severe
soft tissue injury or compartment syndrome, the external
fixator is the best approach for initial and even definitive
treatment(2,3,4).

What type of fixative is the most suitable

During the last 30 years, different types of fixators with
particular characteristics have been developed; however,
there are two well-defined design lines, the fixators that
bridge the joint (FE brigding) and those that do not (FE
non-brigding).

The FE brigding were the first to be designed and their
fundamental characteristic is that of “bridging” the joints of
the carpal region and being able to generate
ligamentotaxis, which is nothing more than the application
of distraction forces through the uninjured extrinsic
ligaments of the wrist, bringing the fracture fragments to
their anatomical position, thus avoiding their tendency to
collapse and re-displacement due to lack of bone stock.
The Shanz nails (CZ) are placed in the distal radius
fragment and in the metaphysis of the second metacarpal.

The FE NonBrinding, in contrast to the FE Brinding,
promote the stabilization of the fracture with the
placement of the Schanz nails (CZ) between the fracture
lines. This type of fixator requires at least 1 cm of distal
radius fragment to anchor the CZs (2,3). lts advantage
over its adversary is that it leaves the radiocarpal joint
free, without using ligamentotaxis and in this way "it would
reduce reflex sympathetic dystrophy (DSF)" so feared by
our colleagues, a topic that we will develop below.

Wan-Li Gu et al. In 2015, conducted a systematic review
and meta-analysis comparing bridging vs. “Non-bridging”
where they conclude that the “non-bridging” fixators
showed an increase in infection in the pins and rupture of

the extensor apparatus of the thumb, but without being
statistically significant (5).

Within the analyzed literature there are many articles on
the properties of the Hoffman tutor (6,7), which will not be
emphasized but rather will analyze the general properties
of external fixation on the wrist.

Ligamentotaxis

The first concepts on ligamentotaxis were coined by the
professed Vidal in 1977 from the studies of Dr. Bhohler
where he describes how forces applied to undamaged
extrinsic ligaments of the wrist correct the fragments of the
fractures to their anatomical position thus avoiding their
collapse due to lack of bone stock (8). Later, the concept of
Capsuloligamentotaxis was added, where the capsule is
included as a stabilizing element.

The articles that talk about ligamentotaxis refer to their
tension and their tendency to produce the DSF. The data
obtained was that a distraction less than 5mm. of the
radiocarpal joint, it would not cause limitation of the
mobility of the last three fingers or pain; These signs and
symptoms are taken as an element to evaluate excessive
distraction (8). There are studies that consider that it is not
beneficial to perform ligamentotaxis and that the neutral
position is sufficient, but they do not differentiate between
fractures with collapse or multifragmentary or without it

9).

With regard to SDF, there is no article that compares
patients treated with EF without ligamentotaxis, EF with
ligamentotaxis and with preserved treatment (reduction
and plaster), so we cannot affirm that it is a cause, but we
cannot rule out that it is a promoter factor either. of this
pathology in predisposed patients (10,11).

Fig. 1. Excessive distraction favors reflex
sympathetic dystrophy.

Osteoporosis and external fixator

Currently, the treatment with fixed-angle blocked plates is
promoted for the treatment of FEDR in patients with
osteoporosis or the elderly, however published articles
have not shown significant results where the best long-
termresultis observed compared to the FE (12).

In addition, nails with hydroxyapatite have been used to
improve anchorage in the bone, a material that allows
greater integration in the bone and less risk of loosening.
Another factor evaluated in some studies was the risk of
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loss of reduction or migration of the nail, which was not
very significant with respect to the control group (12).

Bone Graft and External Fixator

The use of bone graft in FEDR in patients with a low stock
of the same or in collapsed fractures has not shown
greater stability or differences in the results in unstable
fractures (13,14). On the other hand, the placement of the
graft requires the opening of the damaged fracture focus
of the fracture hematoma, when external fixation
promotes a closed reduction and a more biological
consolidation.

Fig. 2. Gustilo 1 exposed fracture
Masc. 43 years

Combined Treatments

Many times, it was necessary to use combined treatments
with Fe for the treatment of unstable and / or comminuted
fractures, either because no other method can produce
ligamentotaxis or as a complement to other methods that
have not achieved the necessary stability. Combinations
and / or associations of FERD treatment with external
fixation are described below:

1. Kirshner wire: The use of this percutaneous nailing
allows us to keep the reduction achieved and the
height of the radial styloid firmer in very unstable
fractures (15).

2. Shanz Nails: Continuing with the stabilization of the
distal fragment, the use of a 5th Shanz nail was
promoted within the Small AO type fixators to stabilize
the distal radius fragment.

3. PALM: The De Palma method (1952) stabilizes the
fracture by reducing it together with the ulna,
improving the stability of the distal radius ulnar joint.
The original method was associated with the use of
casts.

4. Intramedullary nailing: Kirshner wires have been
used as a guide within the medullary canal to avoid re-
displacement, which have not shown a much more
satisfactory result than the control group in the few
series published in this regard.

5. Plates and Screws: within what is the internal fixation
method with plate and screws, we find an immense
market of types of plates, whether they are malleable,
with fixed angles, blocked or simply designed for the
middle or radial column. In these cases, the FE
becomes a coadjuvant tool in cases where the
surgeon has not been satisfied with the stability of the
fracture, either due to technical errors, lack of bone

stock or due to the comminuted lesion (16,17,
18,19,20).

Allthese methods that have been used for the stabilization
of the fracture in a combined way for its treatment tell us
how complex it is to achieve a clinical and radiological
result suitable for the needs of our patients.

Plaster VS. External Fixator

Cast treatment has been a fundamental pillar in the
treatment of this type of fracture for many years; However,
paradigms change due to advances in surgical
techniques and patient demands. Therefore, confining a
patient to prolonged treatments with immobilization of the
elbow and hand is not as tolerated as in years past.

The possibility of rapid recovery and rehabilitation of said
limb during treatment makes external fixation an excellent
method in cases of bilateral wrist fractures (21). Juetal. In
their meta-analysis did not find statistically significant
differences in quality of life and function in elderly patients
between operated and non-operated patients (22), which
converts external fixation, as it is a relatively invasive
procedure and low risk of collapse, an interesting
alternative in patients with low levels of command and
high surgical risk.

Techniques Complications

The articles that discuss the placement of Shanz nails
reveal, in cadaveric studies as well as retrospectively in
clinical studies, that it is a safe method with a very low risk
of injury to the tendon, nerves or the venous system. John
A. McAuliffe et al. In 2005, they reported in their work 14%
of global complications in reference centers, between 4
and 10% of infection in the pin tract without deep
infections and 1% of loss of fracture control (22).

The safe placement according to the technique of the nails
in the radius, we recommend the opening with blunt
disclosure of approximately 7 to 9 mm of incision,
dissecting the muscle longitudinally to avoid blockages in
the mobility of the wrist.

In the case of the nails that go in the second metacarpal,
the oblique inclination at 45 degrees protects us from
injuring both the vascular bundle and the extensor tendon.
The innervation at this level is generally more towards the
palm, so we should notrun any risk (23).

Briiske et al. Have reported about 10% of carpal tunnel
syndrome in FERD C2 and C3 of the AO classification,
which they have treated with favorable evolution,
associating decompression of the median nerve and the
placement of external fixation (24,25,26).

There are many articles that compare the general
complications between external fixation and internal
fixation, an example of this is the publication of Dr. Yuan et
al. where they conclude in their review and meta-analysis
that external fixation presents a higher rate of global
complications but when the quality is evaluated with the
Grade systemitis low (27). For their part, Gouk et al. They

ISSN 2616 - 6097, Rev Peru Investig Salud, 2021, 5(4), october - december: 247-253



250

report in their meta-analysis that despite presenting a
higher rate of complications (peri-nail infections), the
DASH result at 12 months, global complications, and
implant replacement were not statistically significant
when comparing EF and volar plates; In its conclusion, it
highlights the multiple variables not analyzed that can
generate changes in the final results (28).

Classifications

We have all learned that the usefulness of classifications
has to give us a guide on how to treat such fractures,
however in the case of FEDR many classifications have
been created with their own names that describe the type
of stroke without giving us an idea of how to treat them.

It is not the reason for this article to make a passage
through all the classifications, however the two
classifications that have been used mainly in the analyzed
articles were the Firkland classification and OA / ASIF
(29). Despite this, Latin American articles use the
Fernandez Classification to take basic treatment
guidelines (30).

We consider that the AO / ASIF Classification is the most
general classification, highly reproducible among
professionals when it comes to having a common
language. However, this is nothing more than a schematic
classification of the type of fracture line, which begins with
stable extra-articular fractures until reaching unstable
intra-articular ones (31).

We have not found a classification that includes
fundamental factors when thinking about treatment, such
as trauma energy, soft tissue, bone quality and the
functional demand of the patient prior to trauma.

Unstable fractures

Many radiological parameters have been described to
assess FEDR instability, such as palmar scale, radial
scale, radial length, ulnar discrepancy, as well as degree
of comminuteness and lack of bone stock. All of these
elements are useful as predictors of outcome. However,
they are not sufficient to evaluate the fracture, nor does it
assess the instability of the distal radius ulnar joint, which
causes a lot of pain and early osteoarthritis if it goes
unnoticed (32,33).

Fig. 3. Male patient. 28 years to 4 years of post-
surgical follow-up.

o/

Three Column Theory

The theory of the three columns evaluates the three load

points that are: the internal or ulnar column, the average or
lunate and external or radial (34).

This concept is important to keep in mind when planning
treatment since both literature and experience show us
the difficult task of reducing the middle column when it
presents a collapse or “Die Punch” of the lunate fossa, an
injury that brings us Considering thatinternal fixation is the
ideal method for this problem.

Radiology VS. Clinic

When evaluating clinical results with respect to
radiological results, a very linear relationship was not
found for both satisfactory and poor results.

The literature supports internal fixation with plates and
screws with great radiological and functional results in
young active patients, but when clinical results are
compared, no direct relationship has been found between
clinical and radiological results in older patients (22).

Comparative articles between external and internal
fixation have not favored any method when DASH scores
are analyzed after 12 months (28).

Conclusion

More than 30 years have passed since the expansive
appearance of External Fixation in the general treatment
of fractures. Today we know that the gold standard is
internal fixation with internal fixation, however, this
method does not present significantly superior results
over external fixation when it comes to exposed,
comminuted fractures, osteoporosis and even when it is
bilateral. In addition, it has a low rate of serious
complications and a low learning curve, which is why it can
be useful in patients with low demand and high surgical
risk.
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