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ORIGINAL ARTICLE

Purpose. This is a functional and epidemiological long-term
study of tibial pilon fractures treated in our hospital over a
five-year period. Our aim was to determine the long-term
evolution of these fractures, to assess the potential effect of
the quality of the reduction obtained and of the condition of
the soft tissues on the final outcome and to evaluate the re-
lationship between fracture type, radiographical degenerati-
ve signs and the results obtained.
Materials and methods. Ninety-one tibial pilon fractures
were reviewed in 87 patients (4 bilateral ones), 29 of which
were women (31.9%) and 62 men (68.1%). A retrospective
study was carried out of all clinical records, further to
which patients were called in to be evaluated with respect to
the Duquennoy ankle scale and to have their parameters ob-
jectively assessed and their radiographs updated.
Results. On the Duquennoy scale, the factors most signifi-
cantly affected by the fracture were the ability to run and to
jump, with a mean value of 1.6/5 points and walking on
uneven ground (2.6/5). The factors least affected by the in-
jury were the need of a walking-stick (4.3/5) and the gait
perimeter (8.4/10). There was a high incidence of initial
complications to reduce (27.1%) and/or fixate (12.8%) the
fracture. There were also a few early complications such as
soft tissue-related problems in the area around the fracture
and some late complications such as a high incidence of
joint stiffness (51.4%) and malunions (24.3%).
Conclusions. Tibial pilon fractures are often associated to a
high complications rate that makes it very difficult to antici-
pate long-term results. There is a direct relationship betwe-
en the presence of radiographic signs of arthritis and poor

long-term results. An excellent joint reduction does not gua-
rantee the attainment of excellent long-term results; but it
does lead to a higher probability of success.

Key words: tibial fractures, tibial pilon, osteosynthesis.

Fracturas del pilón tibial. Resultados
funcionales a largo plazo

Objetivo. Estudio epidemiológico y funcional a largo plazo
de las fracturas de pilón tibial ingresadas en nuestro servicio
a lo largo de cinco años cuyo objetivo es determinar cuál
fue la evolución a largo plazo de las mismas, analizar la po-
sible influencia de la calidad de la reducción obtenida y del
estado de las partes blandas en los resultados clínicos, y
evaluar la relación existente entre el tipo de fractura, los
signos degenerativos radiográficos y los resultados obteni-
dos.
Material y método. Se revisan 91 fracturas de pilón tibial en
87 pacientes (4 bilaterales), de las que 29 fueron mujeres
(31,9%) y 62 varones (68,1%). Se realiza un estudio retros-
pectivo de todas las historias clínicas, citando posteriormen-
te a los pacientes para la encuesta de funcionalidad según la
escala de Duquennoy para el tobillo, la valoración objetiva
de parámetros y la actualización de las radiografías.
Resultados. Los factores más afectados por la fractura, en
la escala de valoración de Duquennoy, fueron la capacidad
de carrera/salto con una media de 1,6/5 y la deambulación
sobre terrenos irregulares (2,6/5); los que menos se vieron
influidos por la lesión fueron la necesidad de utilizar bas-
tones (4,3/5) y el perímetro de marcha (8,4/10). Destaca
un elevado número de complicaciones iniciales para redu-
cir (27,1%) y/o fijar (12,8%) la fractura; complicaciones
precoces como problemas en las partes blandas perifrac-
tuarias, y destacando entre las tardías la gran incidencia de
la rigidez articular (51,4%) y las consolidaciones viciosas
(24,3%).
Conclusiones. Las fracturas de pilón tibial habitualmente se
asocian a una alta tasa de complicaciones que hace muy di-
fícil la predicción de los resultados a largo plazo. Existe una



relación directa entre la existencia de signos radiográficos
de artrosis y los malos resultados obtenidos con el paso del
tiempo. Una excelente reducción articular no asegura unos
excelentes resultados a largo plazo, pero sí una mayor pro-
babilidad de que éstos estén presentes.

Palabras clave: fracturas de tibia, pilón tibial,

osteosíntesis.

Tibial pilon fractures affect the supramalleolar portion
of the tibia and often extend to the distal articulating surface
of the shinbone1-4. They may be caused by high-energy trau-
ma, with high levels of comminution, or by rotational or
shear movements arising from forceful dorsiflexion. Trau-
ma in these cases is often of lower energy3-11. These frac-
tures account for about 1% of lower limb fractures and less
than 10% of all tibial fractures4,7-10,12-14.

Multiple classifications have been proposed in the liter-
ature, of which the two most common are the ones by Rüe-
di-Allgöwer15 and by AO/OTA2 respectively. Rüedi and
Allgöwer classify them into: I) fractures without displace-
ment of the joint surface; II) displacement of the joint sur-
face without comminution; III) displacement and comminu-
tion of the fragments. The AO classification is more
comprehensive, Albert more complex: A) extraarticular
fractures; B) partially articular fractures; C) fully articular
fractures. The Ovadia and Beals classification13 incorpo-
rates the virtues of the two: Simplicity and exhaustiveness:
I) undisplaced fractures; II) minimally displaced fractures;
III) displaced fractures with large fragments; IV) articular
displacement with multiple fragments and metaphyseal de-
fects; V) articular displacement with severe comminution.
Kellam and Waddell16 use a different classification that
takes into account the mechanism of injury: A) rotational
pattern with minimal or no comminution of the anterior cor-
tex of the tibia, with two or more large tibial articular frag-
ments, and often a short transverse or oblique fibular frac-
ture; B) axial compression pattern with marked
comminution of the anterior tibial cortex, with multiple tib-
ial fragments, upward talar migration and narrowing of the
joint.

For diagnosis, accurate x-ray views are fundamental;
often A/P and lateral views are sufficient. Computed axial
tomography (CAT) can be of enormous use in the surgical
planning of complex fractures. Martin et al17 show that CAT
scans improve interobserver agreement as to how much of
the joint surface is compromised by the fracture; but in-
traobserver reproducibility is not high enough to classify the
fracture accurately. Nuclear magnetic resonance (NMR) is
rarely necessary.

An added problem when it comes to treating tibial pilon
fractures is the condition of the soft tissues. Patients have
normally had a vehicle accident or sustained a fall, with high-

energy trauma, and present with great comminution of the
fragments and patent injury to the soft tissues, often covered
in edema, which compromises the good results that open
surgery has tended to show4,12,14,18,19. In the face of this prob-
lem, the use of external fixators8,20,21, deferral of surgery7 until
the condition of the soft tissues has improved, or two-stage
protocols5,10,22 have been much used therapeutic options. 

The purpose of this study was to determine what was
the long-term evolution of tibial pilon fractures, analyze the
potential influence of the quality of the reduction obtained
and of the condition of the soft tissues on the clinical results
achieved, and assess the relationship between type of frac-
ture, x-ray degenerative signs and the results obtained.

MATERIALS AND METHODS

We performed a retrospective study of all tibial pilon
fractures treated in our department between January 1997
and December 2001. We had two goals in mind: firstly, to
perform an epidemiological study and, secondly, to analyze
the functional results obtained. We analyzed the patients’
personal data, the mechanism of injury, days of hospitaliza-
tion, any events in the patients’ previous history that could
influence the final functional results, existence of associated
injuries, classification of the fractures, complications, treat-
ment and results. Eighty-seven patients were included in the
study, with a total of 91 fractures (4 bilateral), of whom 29
were women (31.9%) and 62 men (68.1%). Mean age was
50.4 years (range 19-85). Fractures affected the right tibial
pilon in 47 patients (51.6%) and the left pilon in 44
(48.4%). The chief mechanisms of injury were vehicle acci-
dents (n = 36; 39.6%) and falls from a height (n = 24;
26.3%), followed by fortuitous falls, sprains, etc (n = 21;
23.1%), other high-energy accidents (n = 7; 7.7%) and
sports accidents (n = 3; 3.3%). Mean length of primary hos-
pital stay was 15.66 days (range 1-94).

According to Rüedi-Allgöwer’s classification15 there
were 73 fractures that only affected the joint: 20 type I frac-
tures (27.4%), 21 type II fractures (28,7%) y 32 type III
fractures (43.5%); and there was another 18 fractures that
were solely extraarticular, i.e. they could not be included as
tibial pilon fractures according to this classification. Using
the AO/OTA2 classification, we obtained a total of 18 type
A fractures (19.8%), 31 type B (34.1%) and 42 type C
(46.2%). 26.4% (n = 24) of fractures were open and, ac-
cording to the classification by Gustilo and Anderson, 9
were type I (9.9%), 9 type II (9.9%), 5 type IIIA (5.5%) and
1 type IIIB (1.1%). For closed fractures we used the classi-
fication by Tscherne: 26 grade 0 (28.6%), 26 grade 1
(28.6%), 14 grade 2 (15.4%) and 1 grade 3 (1.1%).

We also studied associated injuries: 7 instances of head
and neck trauma (8.8%), 1 abdominal injury (1.1%), 10 tho-
racic lesions (11%), 4 vertebral fractures (4.4%) and 68 non-
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vertebral fractures (74.7%), including 45 fractures of the ip-
silateral fibula (47.4%) and other lesions (n = 22; 24.2%).

In cases in which surgery was needed, procedures were
performed a mean of 4.4 days (range 0-30) from admission;
0 days in all cases of emergency surgery (28 patients;
30.8%), and 30 days in the case of a patient admitted to the
Intensive Care Unit (ICU) where surgery could not be per-
formed earlier since his hemodynamic instability would
have rendered the procedure life-threatening. Apart from
this patient, the maximum number of days elapsed between
admission and surgery was 16.

Treatment administered was as follows: 24 patients re-
ceived orthopedic treatment (one of these was discharged
against medical advice), 19 permanent external fixators, 1
temporary external fixator, 20 percutaneous osteosyntheses
and 34 open osteosyntheses and internal fixation proce-
dures. In 7 cases temporary bone traction was administered.
In 4 cases it was necessary to introduce a transsyndesmotic
screw to guarantee the congruency of the tibio-talo-fibular
mortise; this screw was withdrawn once partial weight-
bearing was authorized. No initial arthrodesis was per-
formed. 20 patients had to be subjected to surgery after hav-
ing received initial treatment (orthopedic in 4 cases). Most
cases only required one reoperation (11 patients), 4 required
a second one and one patient even a third one. We have ex-
cluded from this statistics surgeries carried out to extract the
fixation materials. Different procedures were performed as
a second surgical stage: 6 open osteosyntheses, 4 arthrode-
ses, 5 corrective osteotomies, 11 surgical cleaning proce-
dures (8 open and 3 arthroscopic). No ankle prosthesis was
implanted. Follow-up ranged between 2 months to 41
(mean: 16.3 months).

At a later stage and with a minimum follow-up of 37
months, patients were asked to come to the hospital for a
personal interview. A functional assessment was made of
their ankle, according to the Duquennoy scale23 which eval-
uates both objective and subjective parameters; an updated
ankle radiograph was also made. 21 fractures (19 patients)
were excluded from the study for different causes: 6 had
died at the time of follow-up, 6 could not be evaluated (4
had been operated on in other hospitals, 2 had paraplegia at
the time of sustaining the injury), 5 were lost to follow-up
and 2 did not come to their appointment, which gave us a
total of 70 fractures making up the functionality study.

Once gathered, the data was analyzed on a personal
computer and two kinds of statistical analysis software:
SPSS v.12 (SPSS Inc. Chicago, Illinois) and Sigma v.1
(Horus Hardware S.A, Madrid).

RESULTS

57 excellent and good results were obtained, which
were distributed across the following fracture types (Rüedi-

Allgöwer classification [table 1]): 12 type I (92.3%), 13
type II (68.4%) and 14 type III (56%), with statistically sig-
nificant differences (chi-square, p < 0.05). According to the
AO/OTA classification, excellent and good results fell into
the following types (n = 70): 10 type A (76.9%), 18 type B
(78.3%) and 21 type C (61.8%). Fractures affected the fol-
lowing factors most severely, on Duquennoy’s scale23:
sprinting/ dumping capabilities (mean 1.6/5) and walking
on uneven ground (2.6/5); those least affected by the injury
were the need to use a walking stick (4.3/5) and the walking
perimeter (8,4/10). 

As regards the quality of fracture reduction, 26 (37.1%)
were anatomical, 25 (35.7%) were acceptable reductions
(interfragmentary space < 2 mm) and 19 (27.1%) poor (in-
terfragmentary space > 2 mm).

Complications are listed in table 2, with a distinction
being made between intraoperative (affecting the reduction
and/or fixation of the fracture), early and late; within intra-
operative complications a distinction is made between
anatomical, acceptable and poor reduction. We have consid-
ered fixation to be poor in cases in which the desired fixa-
tion could not be obtained because of intraoperative prob-
lems, or where the fixation obtained was incorrect or
insufficient. Results include 12.8% of poor fixations, 37,1%
of anatomical reductions (n = 26), 35.7% of acceptable re-
ductions (n = 25) and 27.1% of poor reductions (n = 19). 

Within early complications (47.1%) there are wound
dehiscences (12.8%), phlyctena (41,4%), superficial necro-
sis (20%), deep necrosis (5.7%), superficial infections
(7.1%), deep infections (4,3%), infections of the pin-tract in
external fixators (in 35% of fixators placed, although most
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Table 1. Results obtained with the Duquennoy scale

AO/OTA
Assessment according to the Duquennoy scale

Poor Fair Good Excellent

A1 0 0 1 2
A A2 2 1 1 0 4 0 6 1

A3 1 1 3 3

B1 0 1 1 5
B B2 1 1 4 2 5 3 13 6

B3 0 1 1 2

C1 2 1 2 2
C C2 5 1 8 3 14 6 7 2

C3 2 4 6 3

Rüedi-Allgöwer
Assessment according to the Duquennoy scale

Poor Fair Good Excellent

I 0 1 2 10
II 2 4 6 7
III 4 7 11 3

Source: Duquennoy et al23.



infections were superficial and resolved with empirical an-
tibiotic treatment; however, on two occasions the infected
pin had to be withdrawn), unsatisfactory reduction (14.3%;
these were resolved through surgery [primary surgery in
cases treated orthopedically] or wedges in the plaster cast)
and thromboembolic disease (2.9%; two cases of deep ve-
nous thrombosis is spite of correct antithromboembolic pro-
phylaxis).

Among late complications (64.3%) there is a predomi-
nance of joint stiffness (51.4%), delayed healing (11.4%),
pseudoarthrosis (10%) and malunion (24.3%).

We later analyzed the existence of x-ray signs indicat-
ing arthritic degeneration (joint impingement, subchondral
sclerosis, cysts, osteophytes, etc.) vis-à-vis functional re-
sults. In 26 cases there were no signs of arthritis, with
96.1% good or excellent results. In 44 cases there was some
x-ray sign of arthritis, with 54.5% good or excellent results
(p < 0.05).

When we analyzed the results obtained as a function of
the degree of reduction achieved at the level of the joint sur-
face, data show that 87.5% of patients where anatomical re-
duction was achieved presented with good/excellent results
(fig. 1). This percentage decreased to 69.6% when reduction
was acceptable and to 52.2% when it was poor (p < 0.05).

When a relationship was established between the de-
gree of reduction obtained and the potential development of
degenerative signs, we saw that 16.6% of anatomical reduc-
tions developed arthritic signs. This percentage increased to
82.6% when reduction was acceptable and to 91.3% when it
was considered poor (p < 0.01). 

No statistically significant relation was found between
open fractures and long-term functional results. However,
the results revealed a reverse relationship between the
severity of soft tissue injury and the function level of the
patient on the Duquennoy scale23. That relationship was al-
most of statistical significance (p < 0.1).

DISCUSSION

Tibial pilon fractures constitute a challenge for the or-
thopedic surgeon. They are often associated with a high rate
of complications, which make it difficult to foresee their fi-
nal outcome. In the last few years. There has been a change
in the way these fractures are treated, with special attention
being paid to the sparing of the soft tissues1.

The most Commonly used classifications are those by
Rüedi and Allgöwer15 and the AO2. The classification by
Rüedi and Allgöwer has the advantage of being terribly
simple, but in our view has the drawback of not including
solely metaphyseal fractures, which do not involve the joint.
Many of these metaphyseal fractures, caused by axial com-
pression mechanisms, present with severe comminution that
greatly complicates reduction and osteosynthesis. The AO

classification, though very comprehensive, is highly com-
plicated and is associated to significant interobserver vari-
ability, partly due to the fact that fractures occur across a
wide spectrum of severity17. Many of the problems associat-
ed with fracture classification result from the fact that the
degree of severity is a continuum whereas classifications
are categórical25.

There are other less-used classifications, such as that by
Ovadia and Beals13, which is both simple and comprehen-
sive. A good classification must be valid, reproducible and
must give the fracture a prognostic value6.

These types of fractures generally occur as a result of
high-energy trauma, often vehicle accidents or falls from a
height. However, in the last few years there has been con-
siderable aging of the population, which has led to a signifi-
cant increase in osteoporotic fractures3. In our series, there
is a 23.1% incidence of fractures resulting from fortuitous
falls or sprains. In the series by Pierannunzzi et al3 this inci-
dence is of 33%.

There is often an associated ipsilateral fibular fracture.
Barei et al27 defended, in general terms, the association of a
fibular fracture with a greater severity of the tibial pilon
fracture, with a predominance of AO type C fractures. An
intact fibula is more commonly associated with tibial pilon
type B fractures. 

In line with the reviewed literature, we have found that
this type of injury is more common in males (range 50-97,
4%)3,7-9,19,27-29. In line with other series, there is a clear pre-
dominance of severe fractures, Rüedi and Allgöwer type III
(43.5%) and AO type C (46.2%) (range 23.8%-
73.3%)3,7,8,19,28, which will lead to a high rate of complica-
tions. 26% of fractures were open, similar to what has been
reported by other authors (range 18.2-43.3%)3,7-9,19,28-30.
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Tabla 2. Complications of tibial pilon fractures

Complications Number %

Initial Inadecuate fixation 9 12.8
Poor fixation 2 2.9
Articular penetration 19 27.1

Early Wound dehiscence 9 12.8
Phlyctena 29 41.4
Superficial necrosis 14 20
Deep necrosis 4 5.7
Superficial infection 5 7.1
Deep infection 3 4.3
Pin/needle infection 7 35
Loss of reduction 10 14.3
Osteomyelitis 3 4.3
Sudeck’s disease 10 14.3
Thromboembolism 2 2.9

Late Stiffness 36 51.4
Pseudoarthrosis 7 10
Delayed healing 8 11.4
Malunion 17 24,3



Many tibial pilon fractures occur in multi-trauma pa-
tients, who also have diverse other associated injuries. In
most cases, the trauma causes other fractures, which could
complicate the patient’s natural evolution if they interfere
with walking or with the use of walking sticks. In other cas-
es, these associated injuries are much more severe, involv-
ing viscerae or other vital organs, and can determine in
themselves the treatment to be administered. An external
fixator placed in the emergency setting could be a viable so-
lution in these cases since it affords the fracture the stability
required for the care and hygiene of critical patients.

What is the ideal treatment of tibial pilon fractures?
This is a question that still generates great controversy. The
literature is full of reports praising or disparaging different
surgical techniques. Kim et al28 advocate reducing damage

to the soft tissues by using external fixators and using
arthroscopy for fragment reduction. McDonald et al8 sup-
port the use of an Ilizarov-type external fixator since it en-
ables early mobility when all pins proximal to the Joint are
placed, thus affording less rigidity and faster healing. How-
ever, other authors7,12 point out that the best results are to be
achieved with open reduction and internal fixation (ORIF).
Blauth et al22 recommend a two-stage minimally invasive
treatment (the first stage with open reduction and the use of
an external fixator, with ORIF in the fibula and screws
and/or Kirschner-wires through mini-incisions in the tibia,
and a second stage using a buttress plate by means of a min-
imally invasive technique) for complex AO type C frac-
tures, advising against an initial arthrodesis since articular
damage or malalignment are not reliable indicators of joint
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Figure 1. (A) Initial x-rays. (B) Post-op x-rays in a patients where open osteosynthesis was carried out, with good articular reduction. (C) Follow-
up at 6 years with an excellent functional result (95/100).

A B C



degeneration. Borrelli et al5,6 also prefer a two-stage ap-
proach, first with ORIF in the fibula and an external fixator
to maintain the length and alignment of the tibia when the
soft tissues have recovered. Hutson20 advises against the use
of autologous bone in the acute phase because it Could
compromise even further the proper evolution of the soft
tissues. At the beginning of the 60s, the AO developed
treatment guidelines for ORIF: reconstructing the length of
the fibula, reconstructing the joint surface, treating meta-
physeal defects with bone graft if necessary and, lastly, us-
ing a buttress plate to keep the alignment2,5,6,30. In general,
we prefer an emergency procedure —if at all possible— us-
ing mini-incisions if an adequate reduction of fragments can
be achieved. If an emergency procedure is not feasible, it is
advisable to wait 10-12 days until the condition of the tis-
sues has improved. It is preferable to carry out a wider ap-
proach than use incisions that require the use of retractors,
which might cause damage to the tissues. We insist on the
need to spare the soft tissues as much as possible in order to
avoid complications that could compromise the results of
the surgical procedure.

The factors most severely affected by the fracture were
the patients’ capabilities for sprinting/dumping and for
walking on uneven ground. Those least affected were the
need to use walking sticks and the walking perimeter. Hut-
son20 points out that the greatest difference with the control
Group was found in the physical function parameter (SF-
36). 

It is impossible to predict the number of complications
associated to complex tibial pilon fractures. In our case,
these fractures were characterized by: a) long hospital stays,
partly due to the injuries associated to the fracture; b) a
large number of reinterventions, and c) a large amount of
initial, early and late complications.

We should stress the difficulties inherent in reducing
and fixating comminute fractures as well as the various
(generally favorably resolved) complications affecting the
soft tissues and the late joint mobility problems that tend to
arise, which require rehabilitation to restore an adequate
ROM. Blauth et al22 report 94% post-traumatic arthritis,
10% osteomyelitis and 23% secondary arthrodeses. Pieran-
nunzii et al3 report 18% deep infections, 9% malunions and
5% pseudoarthrosis. Sirkin et al10 claim that soft tissue-re-
lated complications can be reduced in two ways: with exter-
nal fixators associated to limited incisions, or with two-
stage reconstructions. We advocate the use of extreme care
when manipulating soft tissues intraoperatively and when
determining the exact time of surgery, which should be per-
formed as an emergency whenever possible, or be deferred
until the 10th-12th day, by which time soft tissues will have
healed somewhat. 

Postoperative care of soft-tissues is also indispensable,
since a complication on that front could thwart all the work
done in the operating theater. 

Bhattacharyya et al29 show that the posterolateral ap-
proach does not decrease the rate of wound-related compli-
cations, in spite of a better soft tissue coverage, and only
recommend it in fractures where comminution or the articu-
lar step-off is chiefly posterior. The greatest problem of ex-
ternal fixators is normally pin tract infection21, which we
have generally treated by means of oral antibiotics without
the need for admission. 

In refractory cases we have either withdrawn the infect-
ed pin, if the time of evolution allowed it, or treated the pa-
tient with a rifampicin injection at the infection site, with
excellent results.

The two factors most directly related to soft tissue prob-
lems are open fractures and comminution9. On initial as-
sessment, special attention must be paid to fragment dis-
placement, since posterior displacement of the distal
fragment could cause the anterior tibial fragment to bring
pressure to bear on the soft tissues from the inside, turning a
closed into an open fracture because of tissue necrosis. Ear-
ly fracture reduction is a simple maneuver that can mitigate
imminent complications. As regards complications associat-
ed to the use of an external fixator, Pollak et al31 report
greater stiffness levels as compared with ORIF. Pugh et al30

report equal levels of efficiency in treatments with ORIF,
unilateral or circular external fixator, although they signal a
higher healing rate for external fixators.

An analysis of the results obtained reveals a direct sta-
tistically significant relation between fracture type (accord-
ing to Rüedi and Allgöwer’s classification15 and the final
functional assessment, which implies that the worse the
fracture type the worse the long-term results. However, this
relationship could not be demonstrated using the AO clas-
sification. This could be due to the great complexity of this
classification, which could easily make the observer in-
clude a certain fracture under the wrong heading. It is ex-
tremely complex to compare the results of the different
published series because of the great variability of assess-
ment scales used, the variations in the percentages of exist-
ing complex fractures, and the huge array of associated in-
juries that exert a direct influence of the patients’
evolution. Nonetheless, the literature seems to bear out this
directly proportional relation between severity of damage
and the patients’ evolution3,21. In spite of this, Hernández-
Hermoso et al19, did not find a statistically significant rela-
tion. Williams et al32 determined that severity of damage is
highly correlated with osteoarthritis, but not with the clini-
cal results obtained. In fact, paradoxically, the better the ar-
ticular reduction obtained, the worse the SF-36 question-
naire results.

Some authors32 point out the relationship that exists be-
tween the patients’ cultural level and their good evolution,
as well as the role played by the prospect of an economic
compensation in hindering uneventful resolution. Likewise,
they play down the importance of the severity of damage
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and the quality of reduction. Pollak et al31 report poorer re-
sults in married patients, which differs from the literature in
general, in patients with low cultural levels and in those on
low incomes.

Several authors1,2,19,21 argue that x-ray Imaging does
not necessarily reflect clinical and functional results. Our
series shows, however, a direct statistically significant re-
lation between the existence of x-ray arthritic signs and
poor long-term results (fig. 2). It is important to stress the
existence of a clear relationship between articular reduc-
tion and long-term functional results5,7,20. It is of vital im-
portance to obtain good articular congruence. Incongru-
ences greater than 1-2 mm are considered a therapeutic
failure and inevitably develop into post-traumatic arthri-

tis3 (fig. 3). Nevertheless, obtaining a successful reduction
is not enough to avoid articular degeneration; it is also
necessary for the reduction to be anatomical. Although an
excellent articular reduction does not guarantee good re-
sults, it increases the likelihood that these may be ob-
tained. 

Nonetheless, an anatomical reduction does not prevent
the development of post-traumatic arthritis in every single
case5, since a certain percentage of anatomical reductions is
bound to evolve unfavorably. How can this be explained?
The severity of damage on the Joint surface plays a very
significant role in determining the risk of developing post-
traumatic arthritis25. Aggression to the articular cartilage is
probably closely related to this fact.
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Figure 2. (A) Initial x-rays. (B) X-rays following orthopedic reduction. (C) Long-term evolution with a poor final result. Note the articular step-off >
2 mm and valgus of 10°, which led to a significant final articular impingement.
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