
Traumatology http://dx.doi.org/10.1016/j.joad.2015.06.012

Emergent hybrid external fixation for tibial pilon fractures in adults
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ABSTRACT

Objective: To investigate that if the hybrid external fixation is the definitive treatment
and management of tibial extra articular and intra-articular pilon fractures of the adult in
emergency.
Methods: We treated 237 cases of pilon fractures using hybrid external fixation with or
without minimal osteosynthesis from February 1999 to December 2014. All fractures
were classified according to the Association for the Study of Internal Fixation. The three
groups were represented by 108 patients (45.5%) for the Type A; 75 patients (31.8%) for
Type B and 54 patients (22.7%) for Type C. Road accidents [118 patients (50.0%)] were
the most common cause of tibial pilon fractures.
Results: According to a mean follow-up of 7.3 years we had bone healing after 4.8
months from surgery in the 61.18% of the patients. The results were subjectively
excellent, while the 54.00% were objectively excellent according to Ovadia and Beals
score, and the results showed 29 complications.
Conlusions: From our data hybrid external fixation with or without minimal fixation is a
good surgical method to treat pilon fractures.

1. Introduction

Tibial pilon fractures are complex and difficult to treat. They
represent about 1% of all fractures of the lower extremities, and
up to 10% of the tibial fractures[1,2]. In 1911 the French surgeon
Destot described the tibial pilon as an anatomical unit[3], defining
the anatomical limit within 5 cm from the joint line and the
mechanism determining the fracture.

Pilon fractures are more common in men than in women[4],
and their incidence is on the rise, probably as a result of the
increase in the survival rate from road accidents[4,5]. The
damage is caused by high-energy trauma mainly in axial load
as the usual consequence of road accidents or falls from a
considerable height[6].

The tibial pilon, taken as an anatomical unit, shows a thin skin, a
precarious vascularization and no muscle insertions; these factors
concur to make the healing phenomena of the soft tissue more

complex, and favor the exposure of fractures due to high-energy
trauma on this segment (20%–25% of these fractures are
exposed)[7]. According to the Association for the Study of Internal
Fixation (AO) classification, in the treatment of Type A tibial pilon
fractures, various surgical methods may be used, such as external
fixation, the intramedullary nail, the percutaneous synthesis with
cannulated wires or Kirschner's wires and a synthesis with
modern plates[8]. Surgical options are internal fixation, external
fixation with or without limited internal fixation and primary
arthrodesis. The condition of the soft tissues guides the
therapeutic choice. The non-surgical treatment of tibial pilon
fractures, based on prolonged transcalcaneal traction or casting has
been superseded by modern surgical techniques and was limited
only to special cases. The option of external fixation as a definitive
treatment has been preferred in recent years, particularly for the
benefits it provides with respect to minimal interference with the
soft tissue. The treatment principle with an external fixator is
through ligamentotaxis, while most fixators are built to provide a
tibiotalar-calcaneal bridge; circular fixators allow a tibial-only as-
sembly[9–11]. The aim of the present research was to investigate that
if the hybrid external fixation is the definitive treatment and
management of tibial extra articular and intra-articular pilon
fractures of the adult in emergency.
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2. Materials and methods

From February 1999 to December 2014, at the UOC Or-
thopedics and Traumatology of AORNG Rummo of Benevento,
we treated 237 tibial pilon fractures using hybrid external fix-
ation with or without a percutaneous synthesis with cannulated
wires or Kirschner's wires. The average age of the study pop-
ulation was 43.6 years (range 16–65 years), the sex ratio was
3.65 to 1; males were 186 and women 51 (Table 1). All frac-
tures were classified according to the AO (Table 1). The three
groups were represented by 108 patients (45.5%) for the Type
A; 75 patients (31.8%) for Type B and 54 patients (22.7%) for
Type C (Table 1). The working sector most represented was the
tertiary industry, with 99 patients (41.67%), followed by the
primary industry with 79 patients (33.33%) and then the sec-
ondary industry with 59 patients (25.00%). Road accidents, with
118 patients (50.00%) were the most common cause of tibial
pilon fractures (Table 1). There were 82 open fractures (34.6%).
According to the Gustilo-Anderson classification, the open
fractures were: Type I, 28 patients (34.15%); Type II, 39 pa-
tients (47.56%); Type III A, 12 patients (14.63%); Type III B, 3
patients (3.66%); Type III C, 0 (0%). At emergency room
admission, the patients had an average of 16.5 points (range 12–
32) injury severity score and an average of 12.5 (range 8–15)
points for Glasgow coma score. All patients were treated with
the hybrid external fixation TenXor (Stryker®) and to 68 pa-
tients (28.69%), a percutaneous synthesis with cannulated wires
or Kirschner's wires with Asnis (Stryker®) cannulated screws
was associated. A total of 154 cases of injuries were associated
with tibial pylon fractures, and 28 cases were associated with
head injuries (Table 2). All patients were informed in a clear
and exhaustive way about the two types of treatment and the
corresponding surgical alternatives. Patients were treated ac-
cording to the ethical standards of the Declaration of Helsinki
and were invited to read, understand and sign the informed

consent form. The follow-up was carried out with clinical and
radiographic tests at 1 month, 3 months, 6 months and 12
months from surgery. After 12 months the checkup was carried
out annually.

The evaluation criteria of the two groups were: the visual
analog pain scale (VAS) of the traumatized ankle; the subjective/
objective Ovadia and Beals score; the time, the average derigi-
dification time of the system; the average time of return to walk
freely; the average healing time of the fracture, and complica-
tions. The endpoint assessment was set at 12 months for both
groups. All patients had soon moved the ankle passively and
actively. Derigification was performed by removing all those
components of the external fixator which reduced the lever arm,
making the implant dynamic.

3. Results

The degree of pain measured with VAS decreased on
average within 12 months from the trauma: 0 points VAS before
trauma, 9.8 (range 8–10) points VAS at moment of the trauma,
4.2 (range 3–6) points VAS 1 month after the trauma, 3.8 (range
2–5) points VAS 3 months after the trauma; 2.2 (range 0–4)
points VAS 6 months after the trauma; 1.6 (range 0–4) point
VAS 12 months after the trauma. The radiographic bone healing
occurred in about 4.8 months (range 4–7.5 months) while
derigidification of the external fixator was performed on average
at 2.1 months (range 2–6 months) after surgery. The total
weight-bearing on the lower limb was granted to approximately
at 2.4 months from the trauma (range 2.0–3.2 months) after
surgery. A total of 145 out of 237 patients (61.18%) had
excellent subjective results, while 54.00% (128 out of 237) had
excellent results from the objective point of view; good results
with 68 (28.69%) patients in subjective view and 82 (34.60%)
in objective view; discrete results with 17 (7.17%) patients in
subjective view and 22 (9.28%) in objective view; insufficient
results with 7 (2.95%) patients in subjective view and 5 (2.12%)
in objective view. During the follow-up period of about 7.3
years (range 6 months–15 years), we had 29 complications: 21
Ankle's osteoarthritis; 2 skin infection; 1 malunion; 1 nonunion;
2 delayed bone healing; 1 bad alignment pro curved/retro
curved < 10; 1 bad alignment in varus/valgus > 5. However, the
complications of mobilization of proximal fiches, breaking
distal K-wires, breaking implant and deep infections were not
observed.

Table 1

Description of the patients.

Description Value

Number of patients 237
Average age (years) 43.6
Range of age (years) 16–65
Gender ratio (M:F) 3.65:1 (186:51)
Type of fracture according
AO's classification [n (%)]

Type A: 108 (45.5%)
Type B: 75 (31.8%)
Type C: 54 (22.7%)

Work of population [n (%)] Agricultural activity: 79 (33.33%)
Industrial sector: 59 (25.00%)
Tertiary industry: 99 (41.67%)

Cause of trauma [n (%)] Fall from high: 79 (33.33%)
Car accident: 118 (50.00%)
Farm accident: 12 (16.67%)

Open fractures [n (%)] 82 (34.6%)
Open fracture according
Gustilo-Anderson's
classification [n (%)]

Type I: 28 (34.15%)
Type II: 39 (47.56%)
Type III A: 12 (14.63%)
Type III B: 3 (3.66%)
Type III C: 0 (0%)

Average injury severity score 16.5 (range 12–32)
Average Glasgow coma score 12.5 (8–15)
Hybrid external fixation [n (%)] 237 (range 100%)
Minimal osteosynthesis using
Asnis (Stryker®) cannulated
screws [n (%)]

68 (28.69%)

Table 2

Description of associated injuries.

Type of injuries Number of injuries

Head trauma 28
Fat embolism 0
Haematic pneumo thorax 23
Liver injuries 8
Spleen injuries 14
Bowling injuries 2
Contralateral femoral fractures 7
Contralateral tibial fractures 8
Ribs fractures 26
Clavicle fractures 2
Humerus fractures 3
Forearm fractures 4
Patella fracture 7
Pelvic fractures 4
Acetabulum fractures 8
Spine fractures 10
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