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Hindfoot Valgus following Interlocking Nail Treatment for
Tibial Diaphysis Fractures: Can the Fibula Be Neglected?
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Purpose. We evaluated whether intramedullary nail fixation for tibial diaphysis fractures with concomitant fibula fractures (except
at the distal one-third level) managed conservatively with an associated fibula fracture resulted in ankle deformity and assessed the
impact of the ankle deformity on lower extremity function. Methods. Sixty middle one-third tibial shaft fractures with associated
fibular fractures, except the distal one-third level, were included in this study. All tibial shaft fractures were anatomically reduced
and fixed with interlocking intramedullary nails. Fibular fractures were managed conservatively. Hindfoot alignment was assessed
clinically. Tibia and fibular lengths were compared to contralateral measurements using radiographs. Functional results were
evaluated using the Knee Injury and Osteoarthritis Outcome Score (KOOS) and the Foot and Ankle Disability Index Score (FADI).
Results. Anatomic union, defined as equal length in operative and contralateral tibias, was achieved in 60 fractures (100%). Fibular
shortening was identified in 42 fractures (68%). Mean fibular shortening was 1.2 cm (range, 0.5–2 cm). Clinical exams showed
increased hindfoot valgus in 42 fractures (68%). The mean KOOS was 88.4, and the mean FADI score was 90. Conclusion. Fibular
fractures in the middle or proximal one-third may need to be stabilized at the time of tibial intramedullary nail fixation to prevent
development of hindfoot valgus due to fibular shortening.

1. Introduction

Diaphyseal tibial fractures are generally treated surgically and
are frequently accompanied by fibular fractures [1–3]. The
usual treatment for a concomitant fibular fracture in the distal
one-third is surgical fixation, but if it occurs in the middle
or proximal one-third, it is typically treated symptomatically
[1–3]. Ankle alignment and functional results in patients
symptomatically treated for fibular fractures are unclear [1,
2, 4, 5].

We evaluated whether conservative treatment for these
concomitant-associated fibular fractures leads to ankle defor-
mity and assessed the functional results of an ankle deformity,
if present.

2. Materials and Methods

The study included 60 consecutive patients with unilateral
middle one-third tibial fractures treated by anatomic reduc-
tion and interlocking intramedullary nail fixation and who
had been managed conservatively for a proximal to middle
one-third (except distal one-third level) fibular fracture.
Three surgeons performed the surgeries at three different cen-
ters. All fractures were closed. Patients who had tibial union
complications and/or who had undergone a second surgery
were excluded. The mean follow-up period was 20 months
(range, 12–36 months) (Figure 1).

Hindfoot alignment was evaluated clinically with a goni-
ometer at the follow-up assessment, in the manner described
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Figure 1: Anteroposterior and lateral X-ray images showing a
middle one-third tibial shaft fracture with an associated fibular
fracture and a healed tibial fracture treated with intramedullary
nailing.

Figure 2: Stance position. Solid lines were marked on the skin, and
dashed lines have been added to the photograph to identify the tibial
angle and the calcaneal stance.

by Astrom and Arvidson [6] (Figure 2). Full-length antero-
posterior and lateral radiographs of the tibia and fibula were
obtained for both lower extremities at the same distance and
used to compare tibial and fibular lengths for the injured
and contralateral limbs [6]. Lengthening was measured with
a computer digital system. Functional outcome scores were
determined for each patient using the Knee Injury and
Osteoarthritis Outcome Score (KOOS) and the Foot and
Ankle Disability Index Score (FADI) [7, 8].

This study was approved by the authors’ Institutional
Review Board. All authors certify that their institution has

Figure 3: Clinical images showing the crus heel relationship.

Figure 4: Clinical images showing differences in opposite extremi-
ties due to weight-bearing.

approved the reporting of this case series and that all investi-
gations conformed with the ethical principles of research.

3. Results

All patients demonstrated radiographic union of both the
tibia and fibula. Anatomic union occurred in 60 cases (100%)
and was defined for tibia with an equal length to the con-
tralateral limb (Figure 1). Fibular shortening was identified
in 42 cases (68%). Mean fibular shortening was 1.2 cm (range,
0.5–2 cm) (Figure 3). The increase in calcaneal valgus on the
clinical hindfoot examination was a mean of 5∘ compared to
that of the other extremity (Figures 3 and 4).ThemeanKOOS
score was 88.4, and the mean FADI score was 90.

4. Discussion

Tibial fractures are one of themost frequent orthopedic prob-
lems [1, 3]. Treatment remains controversial due to the variety
of fracture patterns and soft tissue problems associated with
these injuries.

Successful results have been reported for tibial intra-
medullary nailing in cases with associated proximal and
middle one-third fibular fractures, as in the current study
[9–11]. Although associated distal one-third fibular fractures
are less commonly present with tibial diaphysis fractures,
the accepted treatment for these cases is surgical fixation of
the fibula. Associated distal one-third fibular fractures were
excluded from our study, but we evaluated outcomes from
nonsurgical management for more proximal fibular frac-
tures associated with tibial shaft fractures treated with
intramedullary fixation. Complications have been reported
following both surgical and conservative treatment of tibial
fractures, including lower extremity angulation, rotational
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deformity, and ankle malalignment [12, 13]. Although these
complications may compromise lower extremity function
and result in knee or ankle pain, impaired tibial alignment
was noted, but no complications related to the ankle were
reported in a study by Pobłocki et al. [14]. In contrast to
those results, a previous study on patients with tibial fractures
found that a delayed diagnosis was associated with aMaison-
neuve, syndesmotic, or posterior ormedial malleolar fracture
at a rate of 20.1% [10]. A tibial alignment disorder may be a
rather common complication for distal or proximal fractures,
and functional impairment is expected due to the long-term
effects of an alignment disorder, but a hindfoot deformity
usually does not occur following a middiaphyseal fracture.

Although fibular fractures may lead to fibular shortening,
Hooper et al. [2] reported successful results after conser-
vatively treating isolated diaphyseal fibular fractures. No
complications related to the ankle occurred but no infor-
mation was provided about bone shortening. In the present
study, fibular shortening was common, and a valgus calcaneal
deformity was noted after bone healing from a tibial shaft
fracture. Fibular length was measured and compared to a
healthy fibula using the same exposure time, position, and
distance on X-rays. Although computed tomography is the
best method for measuring fibular length, it was not available
to us. A hindfoot assessment must be done in a standing,
weight-bearing position. We used the goniometer method
described by Astrom and Arvidson [6]. Coronal plane align-
ment can be assessed using X-rays as described by Saltzman
[15] or on a long axial view under weight-bearing. We did
not use these techniques, as X-ray quality depends on the
technician [15, 16]. A hindfoot alignment disorder is dynamic;
thus, hindfoot cases must be evaluated in the weight-bearing
position both clinically and radiologically.

Whorton and Henley [11] showed that fixing the fibula in
patients with open tibial and fibular shaft fractures has no
effect on bone healing or alignment of the tibia. However,
some studies have reported that fixing the fibula in patients
with distal tibial or fibular fractures increases fracture stabil-
ity up to week 12 after surgery [16–18]. Biomechanical results
have shown that fixing the fibula may help prevent loss of
alignment in distal tibial fractures repaired with either intra-
medullary nailing or plate fixation methods [16, 19].

5. Conclusion

Shortening the fibula in patients with upper level fibular
fractures associated with tibial fractures treated with intra-
medullary nailing may cause a dynamic hindfoot valgus
deformity. All hindfoot casesmust be evaluated in theweight-
bearing position both clinically and radiologically. Addi-
tional study is needed to determine if long-term functional
outcomes in patients treated with tibial nailing can be
improved by surgical reduction and fixation of associated
suprasyndesmotic fibular fractures.
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