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Abstract. – BACKGROUND: The treatment of
fractures of the distal third of the tibia and fibula
usually involves two incisions, thus raising the
risk of wound dehiscence, wound necrosis, infec-
tion, and the delayed union or non-union of distal
tibial fractures.To decrease and prevent aforemen-
tioned serious complications, one-incision dou-
ble-plating technique was advocated here.

AIM: The aim of this work was to evaluate the
results and effects of the one-incision, double-
plating technique in the fractures of distal third
of the tibia-fibula and fibula.

PATIENTS AND METHODS: Twenty-five pa-
tients with fractures of the distal third of the tibia-
fibula, were treated with one incision, double plat-
ing between June 2007 and January 2009. The re-
duction and fixation of the tibia and fibula were
conducted in all patients using one incision. The
type of fractures based on AO classification were
A1 (n = 6), A2 (n = 4), B1 (n = 12) and C1 (n = 3). All
patients were followed-up at least until the patient
was fully weight-bearing and the soft tissues had
healed (median, 15 months; range, 12-24).

RESULTS: Postoperative follow-up showed
that 24 fractures healed within the range of the
normal healing time. Only one patient with de-
layed union healed without surgical intervention
by 7 months postoperatively. There were no cas-
es of malunion or non-union. Importantly, at their
last follow-up visit, the fracture was in excellent
position and healed radiographically, and the pa-
tient could walk without pain and support.

CONCLUSIONS: One-incision double-plating
is a safe and effective alternative for treatment of
distal tibia and fibula fractures.

Key Words:
Fracture fixation, Postoperative complications, Sur-

gical approach.

Introduction

Distal tibia and fibula fractures are relatively
common fractures of long bones. Due to their types,
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etiology, limited soft tissue coverage, and blood
supply, these fractures often result in non-union and
soft tissue complications1. Meanwhile, fracture dis-
placement, bone loss, soft tissue injury, and infec-
tion may negatively affect the prognosis of the treat-
ment2. Delayed, insufficient union, or malunion is
the commonest complication after these fractures.
The treatment of most distal tibial fractures re-

mains challenging3. Surgical recommendations
include open reduction and internal fixation4,5,
external fixation6, and intramedullary nailing7,8.
Of them, open reduction with internal fixation is
considered as the optimal treatment method for
certain distal tibial and fibular fracture configura-
tions. However, open reduction and internal fixa-
tion of these fractures generally involves two
separate incisions: an anteromedial incision to
approach the tibia and a lateral incision to ap-
proach the fibula9. Combined use of these two in-
cisions may cause extensive soft tissue dissection
and periosteal injury, with a subsequently higher
risk of deep infections and wound necrosis10.
These complications would be further exacerbat-
ed if the initial injury involves more extensive
soft-tissue damage, or if the two incisions are not
separated by 7.0 cm or more during surgery.
To avoid severe soft tissue destruction and relat-

ed complications, one incision, double plating for
the fixation of both the fibula and the tibia was ad-
vocated in this study. The aim of this work was to
evaluate the results and effects of the one incision,
double plating fixation technique in the fractures
of distal third of the tibia-fibula and fibula.

Patients and Methods

Twenty-five patients (17 males and 8 females)
with a mean age of 34.3 ± 12.9 years (range, 32
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Figure 1. A longitudinal incision made along the line of
projection of the extensor digitorum longus muscle.

Figure 2. Exposure of the fibula through retracting the ex-
tensor digitorum longus medially and the peroneus longus
and peroneus brevis laterally.

Figure 3. Exposure of the tibia through retracting the tib-
ialis anterior medially, and the extensor hallucis longus, ex-
tensor digitorum longus, anterior tibial vein and artery, and
the deep fibular nerve laterally.

to 65), who presented with fractures of the distal
third of the tibia-fibula and fibula, were treated
with a modified anterolateral incision technique
between June 2007 and January 2009. The mean
arrival time of the patients to our clinic was
6.3±3.7 hours (range, 1 to 12). Surgery was per-
formed within 24 hours after the trauma in 18 pa-
tients, and within 1-7 days in seven patients. The
mean duration of surgery was 81 minutes (range,
55 to 110). The etiologies of the fractures were
as follows: 14 cases, motor vehicle accident; 7
cases, simple falls; and 4 cases, sports injury. All
the fractures were closed. Based on the AO clas-
sification modified by Müller, 6 fractures were
A1, 4 were A2, 12 were B1 and 3 were C1.
A longitudinal incision was made over the lat-

eral aspect of the lower leg between tibia and
fibula (Figure 1). The incision was centered on
the fracture and can be extendable if necessary.
After the anatomical layers were identified, the
extensor digitorum longus was retracted medial-
ly, the peroneus longus and peroneus brevis were
retracted laterally to expose the fibula, and then
reduction and fixation of the fibular fracture pro-
ceeded with the use of a steel plate (Figure 2).
Great care was taken during retraction to pre-
serve the superficial peroneal nerve completely.
After fixation of the fibula was achieved, tibialis
anterior was retracted medially through the same
incision, and extensor hallucis longus, extensor
digitorum longus, the anterior tibial vein and
artery, and the deep fibular nerve were retracted
laterally to unmask the distal tibia (Figure 3).
When reduction of the tibial fracture was
achieved, a steel plate was also fixed on the later-
al surface of the tibia.
Postoperatively, the fractured leg was protected

by a lower leg cast for 4-6 weeks, Mobilization of
the ankle and permission to weight-bearing were

determined in each individual case based on an as-
sessment of pain levels, local edema, radiography,
and the degree of metaphyseal diaphyseal stability
obtained at the time of fixation.
All patients were followed-up at least until the

patient was fully weight-bearing and the soft tis-
sues had healed (median, 15 months; range, 12-
24). During follow-up, the patients were asked to
visit the Outpatient Clinic at 4 weeks, 3 months,
6 months, 1 year and 2 years after surgery.

Results

Postoperative follow-up showed that there
was well-healed both fractures (Figure 4). If it
was deemed that bone grafting was required, the
graft should be added around the plate and/or on
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Figure 4. Well-healed both fractures after surgery. A, preoperative period; B, during the first postoperative week; C, during
the first postoperative month.

riosteal injury. This technique can also bring about
delayed union or non-union of distal tibia fractures.
It is known that the distal tibia has less vascu-

lar and soft tissue support than any other part of
the tibia. Infection is, therefore, a relatively com-
mon complication12,13. As reported by Manninen
et al14, four out of 20 patients with combined tib-
ial and fibular fractures, who were treated using
the anterolateral incision alone, developed super-
ficial infections. In our study, there were no in-
fections in all 25 cases.
In addition, open reduction and plate fixation

of a traumatized extremity increases soft tissue
damage and the risk of compartment syndrome1.
The use of one incision, double plating is mini-
mally invasive to the soft tissues and opens the
anterior compartment of the leg, which has the
combined benefit for eliminating the risk of com-
partment syndrome.
In this series, 24 fractures healed within the

normal time period (Figure 4), and there was one
delayed union (4%). There were no soft-tissue
complications, or cases of malunion or non-
union. These results were consistent with the re-
sults of a preliminary study conducted by Shan-
tharam et al15. The major advantages of the one
incision, double plating technique is that the min-
imal effect on the periosteum, vascular circula-
tion to the bone, complete stabilization of the
distal bony fragments, and accurate reduction of
fractures, thus minimizing complications of de-
layed union, malunion and non-union.

Conclusions

In together, the one incision, double plating
technique is a safe and useful choice for the treat-
ment of distal tibial and fibular fractures. This

the medial aspect of tibia at this stage. The
achieved fracture reductions were anatomical or
nearly anatomical without angular displacement
in all cases.
In addition, the fracture sites were X-rayed,

and all patients were examined by an orthopedic
surgeon on each clinic visit. The results indicated
there were no soft-tissue complications in all pa-
tients. Overall, 24 fractures healed within the
range of the normal healing time. There was one
delayed union and no cases of malunion or non-
union. The single patient with delayed union
healed without surgical intervention by 7 months
postoperatively. At their last follow-up visit, the
fracture was in excellent position and healed ra-
diographically, and the patient could walk with-
out pain and without support. The fracture was
considered as healing.

Discussion

A wide range of treatment modalities exist for
fractures of the distal third of the tibia and fibula,
from closed reduction to the use of the external
fixator. The major objectives in the treatment of
these fractures are the promotion of rapid and op-
timal healing, minimization of the loss function
and soft tissue complications, and the prevention
of non-union or malunion1. The most significant
cause of delayed union or non-union in cases that
undergo plate fixation is the deterioration of the
circulation to the distal tibia, which has been al-
ready damaged after the fracture, even with the
use of bone grafts11.
When the fixation of both the tibia and fibula is

required, open reduction and internal fixation gen-
erally involves two separate incisions, which can
lead to extensive soft tissue dissection and pe-
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technique aims to reduce tissue trauma and pre-
serve the periosteal vascular integrity. In light of
the results of this study, we believe that the one
incision, double plating technique may be used
as an alternative method in the treatment of distal
fractures of the tibia and fibula. However, due to
the small numbers of patients involved in our
study, further research is needed to evaluate the
safety and efficacy of this surgical technique in
the long term.
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