
Distal Fibula Malunions

Abstract

Anatomic reduction and fixation of unstable ankle fractures is
necessary to prevent posttraumatic arthritis. Malunion of the distal
fibula in unstable ankle fractures may lead to progressive talar
instability. Ankle fracture malunions often present with concomitant
syndesmotic widening, which can cause surgeons to overlook
changes in fibula length and rotation. The decision to proceed with
surgery should be made only after a careful diagnostic workup and
detailed preoperative discussion with the patient. Considerations
for surgical management include location and orientation of a
corrective osteotomy, use of structural graft, widening of the
syndesmosis, assessment of reduction, and the need for medial
exposure. Good and excellent clinical results after fibular
reconstruction have been reported in 67% to 92% of ankles.
Proper patient selection is critical, because ankle malunions can be
complicated, with coexisting fibular, syndesmotic, medial, and
posterior malleolar malalignment, along with degenerative joint
disease. Understanding the indications and surgical technique for
revising fibular malunions may obviate a future salvage procedure.

Posttraumatic osteoarthritis is the
leading cause of ankle arthritis, a

debilitating condition that usually
occurs in a younger patient popula-
tion. Rotational ankle fractures,
most of which involve a significant
lateral malleolar injury, are the pri-
mary type of injury leading to post-
traumatic ankle arthritis.1 It is
important to understand the mech-
anism by which distal fibula
malunions lead to tibiotalar instabil-
ity and the appropriate methods used
to diagnose and treat the condition.
Distal fibular corrective osteotomies
with or without syndesmotic fixation
have a distinct effect in preventing
the progression of established ankle
arthritis. Increased use of fibular re-
construction in carefully selected
cases might decrease the need for
joint-sacrificing procedures such as
arthrodesis or arthroplasty.

Effect of Fibular Fracture
on Ankle Stability

The ankle joint is composed of the
articulation between the talus, distal
tibia, and distal fibula. During nor-
mal motion, the talus externally ro-
tates 4.2° with dorsiflexion and in-
ternally rotates 1.4° with plantar
flexion.2 Because of this motion and
the trapezoidal shape of the talar
body, the geometry of the ankle mor-
tise changes during dorsiflexion and
plantar flexion. The distal fibula ac-
commodates for the increased di-
mensions by lateral translation of 1
to 2 mm and by external rotation
during ankle dorsiflexion.

An unstable ankle joint is defined
by abnormal talar motion under
physiologic conditions, leading to
dynamic tibiotalar incongruity.3 Ax-
ial loading increases ankle stability.
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A recent study quantified the contri-
bution of ankle congruence on stabi-
lization during weight-bearing activi-
ties.4 The deltoid ligament is the
main stabilizer of talar motion, but
when it is disrupted (as in the case of
unstable ankle fractures), the distal
fibula provides a secondary stabiliz-
ing function.5,6 In studies on the ef-
fects of distal fibular displacement
versus deltoid ligament sectioning on
ankle motion, disruption of the deep
deltoid ligament caused abnormal ta-
lar motion while fibular osteotomy
and displacement did not.2,7 How-
ever, when the deep deltoid ligament
was cut first, fixation of the distal
fibula by anatomic reduction and in-
ternal fixation partially restored ta-
lar kinematics.7 Anatomic reduction
of the distal fibula leads to restora-
tion of the tibiotalar articulation,
thus increasing stability. In cadaveric
models of unstable ankle fractures,
small fibular displacements lead to
significantly increased tibiotalar con-
tact pressures.8

Additionally, the distal fibula,
through its articulation at the
tibiofibular joint, directly affects
alignment of the ankle syndesmosis.
Leeds and Ehrlich9 showed a signifi-
cant correlation between reduction
of the lateral malleolus and the syn-
desmosis, as well as between initial
syndesmotic reduction and late sta-
bility of the syndesmotic at an aver-
age of 2 to 7 years follow-up.

Unstable ankle fractures may in-
volve injury to the medial ligaments.
In certain types of fractures, deltoid
ligament stability is not restored with
medial malleolar fixation.10 When
the deltoid ligament is ruptured, not
repairable, or chronically attenuated,
reduction of the distal fibula serves
several functions. One benefit is res-
toration of the medial talomalleolar
space, which allows the deltoid liga-
ment to heal at its resting length and
tension. Additionally, anatomic re-
duction of the distal fibula provides

stability by restoring the articular
configuration of the tibiotalar joint.
Finally, in the case of associated
syndesmotic rupture, restoration of
tibiofibular geometry secondarily
provides reduction of the syndesmo-
sis. The goal of surgical intervention
in an unstable ankle fracture
malunion is to repair the fixable ele-
ments, such as bone malreductions,
to offer the best chance of obtaining
talar stability.

Diagnosis

The assessment of patients with lat-
eral malleolar malunions is challeng-
ing because of the lapsed time from
injury to evaluation and potential
surgical correction as well as the
complexity of analyzing a healed in-
jury. The assessment is complicated
by the extensive list of potential co-
existent malunions or malreductions
of other parts of the ankle.

Patients with a history of rota-
tional fracture of the ankle may
present years after the initial injury
with insidious, progressive pain, of-
ten with swelling after activity.11 The
pain may be intermittent or vague,
occurring from transfer of stress to
other parts of the foot and ankle.
Deformity of the foot and ankle
should be assessed, and concomitant
disease processes such as posterior
tibial tendon dysfunction or missed
Lisfranc fracture should be ruled out.

A standard series of radiographs is
the first step in assessing sympto-
matic ankle fracture malunion. Cor-
tical irregularities or fracture callus
may provide clues about the original
injury fracture pattern. After the
presence of a nonunion is ruled out,
the ankle mortise should be in-
spected for signs of instability of the
talus. Subtle findings should be
noted and followed at regular inter-
vals because small discrepancies on
radiographs can progress over time.

Significant markers for potential in-
stability include asymmetry of the
medial and lateral clear spaces on the
mortise view, talar tilt >2 mm, and
any amount of talar subluxation.
Other radiographic findings include
valgus talar alignment, a lateral posi-
tion of the talus, and eccentric joint
space narrowing. Instability second-
ary to widening of the syndesmosis
will demonstrate an increased
tibiofibular clear space and de-
creased tibiofibular overlap. Distal
fibular malunion is associated with
talar instability with or without syn-
desmotic widening.

Shortening of the fibula can be cor-
related with the bimalleolar and
talocrural angles. These are two sim-
ilar radiographic markers of fibular
length that require comparison with
the contralateral, uninjured ankle to
determine significance (Figure 1).
The angles are formed by the bisec-
tion of the mechanical axis with the
intermalleolar line. The mechanical
axis is estimated either by the line
perpendicular to the tibial plafond
(talocrural angle) or the line parallel
to the distal fibular shaft (bimalle-
olar angle). The talocrural angle av-
erages 78.5°, with a normal range of
from 75° to 86°.12 Abnormal fibular
shortening is reflected by an approxi-
mate linear relationship of 1° angle
difference to 1 mm of shortening.

Additionally, Weber and Simpson13

formulated observations into three
criteria for normal distal fibular
length as seen on the radiographic
mortise view: (1) equal joint space,
(2) intact Shenton line of the ankle,
and (3) an unbroken curve between
the lateral talus and the peroneal
groove of the fibula (Figure 2).

In a typical bimalleolar fracture,
the distal fibula externally rotates
relative to the talus. Thus, the direc-
tion of displacement of the distal
fragment tends to be proximal, pos-
terior, and lateral.14 Some surgeons
recommend obtaining a lateral ra-
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diograph of the ankle because it of-
ten provides a better view of the dis-
tal fibula malunion.9,11 Michelson
et al15 measured the average displace-
ment in distal fibula fractures and
found posterior displacement to be
the largest at an average of 3.8 mm,
followed by lateral at 3 mm and
proximal at 2.9 mm. The lateral ra-
diograph thus shows the direction of
largest absolute displacement in most
distal fibula fractures.

Subtle syndesmotic widening is no-
toriously difficult to measure by
means of standard radiographic
views.16,17 Lui et al18 compared stress
views with ankle arthroscopy and
considered arthroscopy to be the de-
finitive means for diagnosis. Xenos
et al19 compared mortise and lateral
stress views in cadaveric models with
anterior syndesmotic tears and found
that the lateral view had a higher
correlation with diastasis. In acute
fractures, external rotation stress
views can be used to distract a syn-
desmotic injury, but no studies have
looked specifically at the utility of
stress radiographic views in chronic
syndesmotic ruptures.

Computed tomography (CT) is a
useful adjunctive diagnostic tool. In
particular, CT imaging can be used
to rule out an associated syndesmotic
widening when the radiographic
markers are equivocal.20,21 No one
method has been clinically validated,
although several have been de-
scribed. These include comparing bi-
lateral axial CT sequences to assess
congruity of the tibiofibular joint,
and using a formula for calculating
the volume of the tibiofibular
space.17,22 One study determined syn-
desmotic widening by a measure-
ment of >2 mm of difference be-
tween the anterior and posterior
distances from the fibula to the inci-
sura of the tibia at a preset axial lev-
el.23 Using those criteria, the investi-
gators found a 52% prevalence of
malreduction following open reduc-

Illustrations demonstrating measurements of fibular length based on mortise
radiographic views. A, The talocrural angle uses the line perpendicular to the
tibial plafond as the vertical line. B, The bimalleolar angle uses the
intramedullary canal of the distal fibula as the vertical line. The bisector is the
intermalleolar line. Normal values range from 75° to 86°. (Adapted with
permission from Rolfe B, Nordt W, Sallis JG, Distefano M: Assessing fibular
length using bimalleolar angle measurements. Foot Ankle 1989;10:104-109.)

Figure 1

A, Three criteria for normal distal fibula length as seen on the mortise view.
1, Equal joint space. 2, Intact Shenton line of the ankle. The contour of the
dense subchondral bone of the tibia can be followed over the syndesmotic
space to the fibula, where a small spike is seen. This spike points directly to
the level of the tibial subchondral bone. 3, Unbroken curve between the
lateral talus and the peroneal groove of the fibula. B, Shortened fibula
showing disruption of all three criteria. (Adapted with permission from Weber
BG, Simpson LA: Corrective lengthening osteotomy of the fibula. Clin Orthop
Relat Res 1985;199:61-67.)

Figure 2
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tion and internal fixation of unstable
ankle fractures, compared with only
24% when using standard radio-
graphic measurements. However, the
clinical implications of the amount
of syndesmotic malreduction seen in
patients were not addressed in that
study and currently are not well es-
tablished.

When the presence of chronic syn-
desmotic injury is equivocal on a CT
scan, magnetic resonance imaging
(MRI) may be used.24 Supination–ex-
ternal rotation or low fibula frac-
tures are associated with tibiofibular
injury in up to 39% of cases.25-28 In
contrast, pronation–external rota-
tion or high fibula fractures are gen-
erally assumed to involve a syndes-
motic injury unless the mechanism of
injury dictates otherwise.29,30

The diagnostic studies used in the
workup for ankle malunions yield
three main findings or objectives: re-
duction of the talus in the mortise,
reduction and stability of the syndes-
mosis, and restoration of the length
and alignment of the fibula.

Management

The management of ankle malunions
is controversial. Decision making
should be influenced primarily by the
condition of the joint cartilage but
may also be affected by factors such
as age, time from injury, activity
level, and comorbidities. Not all dis-
tal fibular malunions are sympto-
matic. Leeds and Ehrlich9 followed
17 bimalleolar fractures with fair or
poor lateral malleolar reduction and
found mixed results even with poor
syndesmotic reduction. Ten patients
had good objective and subjective re-
sults at the time of follow-up, and
two of those patients had good re-
sults in spite of fair or poor reduc-
tion of the syndesmosis. Although
one cadaveric study showed changes
in the tibiotalar contact area with

fibular malreductions as small as 2
mm,8 a larger clinical study is needed
to determine the degree of fibular
malreduction that is significant.

The natural history of sympto-
matic ankle instability secondary to
malunion is variable, with onset of
symptoms delayed from months to
>10 years after initial injury.11 Non-
surgical treatment such as nonsteroi-
dal anti-inflammatory drugs, steroid
injections, activity modification, and
orthoses may be acceptable for pa-
tients with manageable pain levels
who have limited weight-bearing de-
mands. However, ankle arthritis fol-
lowing rotational ankle fracture is
typically found in a younger, active
patient population, with one study
reporting an average age of 50.8
years.1

Surgical management for ankle
malunions should be considered af-
ter selected and detailed preoperative
discussions with the patient about
her or his goals and willingness to
accept additional surgery. Although
there is generally clinical improve-
ment after ankle reconstruction sur-
gery, the amount will vary by the
individual and the presenting defor-
mity. Surgery may succeed in delay-
ing joint degeneration secondary to
instability, but the degree of estab-
lished arthritis will determine the fi-
nal results. The patient should be
cautioned that the benefits of recon-
struction surgery (ie, maintaining na-
tive bone stock and some degree of

motion) might come at the expense
of persistent arthritic pain and the
need for further surgical procedures.

To improve prediction of postoper-
ative function, an accurate evalua-
tion of the preexisting level of ankle
arthritis is important when making a
surgical recommendation. Several ra-
diographic arthritis classification sys-
tems have been described. van Dijk
et al31 proposed a classification for
ankle arthritis that was originally
used to separate treatable ankle im-
pingement from end-stage arthritic
cases (Table 1). Giannini et al32 pro-
posed a treatment algorithm of post-
traumatic ankle arthritis using the
van Dijk classification. In that algo-
rithm, the authors recommended
joint reconstruction (ie, lateral malle-
olar osteotomies with or without
other procedures) for grade II arthri-
tis with intra-articular malalignment,
but advocated ankle allograft, ar-
throplasty, or tibiotalar fusion for
grade III ankle joints.

Unfortunately, the standard osteo-
arthritis classifications may not be
applicable to the subluxated, unsta-
ble ankle. Evaluation of the joint
space in a malunited position can be
misleading. In some cases, reduction
of the tibiotalar joint will seemingly
demonstrate improvement of the
joint space. Assessment of early ar-
thritis is difficult, but the presence of
arthritis may be inferred with certain
MRI sequences or contrast-agent
techniques such as fat-suppressed

Table 1

Classification of Osteoarthritic Changes in the Ankle

Grade Characteristics

0 Normal joint or subchondral sclerosis
I Osteophytes without joint space narrowing
II Joint space narrowing with or without osteophytes
III Subtotal or total disappearance or deformation of the joint space

Reproduced with permission from van Dijk CN, Tol JL, Verheyen CC: A prospective study of
prognostic factors concerning the outcome of arthroscopic surgery for anterior ankle
impingement. Am J Sports Med 1997;25:737-745.
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T1-weighted spoiled gradient-echo,
fat-suppressed T2-weighted fast
spin-echo, or delayed gadolinium-
enhanced MRI scans of cartilage.33

Clinical findings are also important
determinants of the need and fea-
sibility of reconstruction. The pres-
ence of anterior or posterior ankle
impingement as a separate entity
should be established preoperatively.
Patients with relatively good ankle
range of motion (>5° dorsiflexion
and >15° plantar flexion) tend to
have better outcomes after recon-
struction, whereas those with limited
motion benefit more from total ankle
arthroplasty or arthrodesis.

Distal Fibula
Reconstruction

Technical Considerations
Once the decision has been made to
revise the distal fibula, several tech-
nical considerations arise. Surgeons
have presented varying types and lo-
cations of fibula osteotomy, with or
without syndesmotic fixation or use
of autologous bone graft. Most series
used the same technique in all cases,
regardless of the type of fibula
malunion.11,13,34-36

The largest published study on lat-
eral malleolar reconstructions in-
volved a series of 26 patients.11 The
surgical protocol called for a trans-
verse osteotomy at the level of the
fracture site, with autologous tibial
graft if the osteotomy gap exceeded
3 mm. The authors emphasized com-
plete visualization and anatomic re-
duction of the tibiofibular joint, with
use of a syndesmotic screw for fixa-
tion. Syndesmotic reduction and fix-
ation was performed on all patients
in the study.

Weber and Simpson13 described a
series of 23 patients treated with
lengthening osteotomy of the distal
fibula, none of whom received syn-
desmotic fixation (Figure 3). Intraop-
eratively, the surgeons visualized the

tibiofibular joint to ascertain reduc-
tion and performed a syndesmotic
reduction without internal fixation.
Although the authors described
clearing the tibiofibular joint to ob-
tain complete exposure for reduc-
tion, the extent to which the joint
was exposed for the reduction and
the precise location of the fibula os-
teotomy (ie, distance from the joint)
is unspecified. In this series, most
cases showed improvement with fib-
ular lengthening and tibiofibular re-
duction without syndesmotic fixa-
tion.

More recent studies have discussed
ways of establishing fibular length
without the need for structural, au-
tologous bone graft. Chao et al35 de-
scribed a long oblique osteotomy in
the sagittal plane at the level of the
prior fracture. After mobilizing the
tibiofibular ligaments, the surgeons
were able to slide the distal fragment
4 to 5 mm without difficulty. Weber
et al37 compared two groups of
fibular osteotomies using a stan-
dard transverse cut versus a sliding
Z-osteotomy in the coronal plane. In
a series of six patients, no difference
was noted in the postoperative out-
come with regard to the type of os-
teotomy performed.

Intraoperative Distraction
Stable distraction is important dur-
ing a fibula lengthening procedure
because it allows for easier place-
ment of internal fixation. Several
methods have been described,
including fixing the reduced talus to
the medial aspect of the tibia with a
Steinmann pin or using an AO small
distractor or pin clamp over Kirsch-
ner wires.11,36,38 Controlled rotation
can be obtained by fixing the plate
posteriorly on the distal fragment
and rotating the plate so that it lies
flush on the lateral aspect of
the proximal segment.13 A joint-
spanning external fixator may be
used intraoperatively to hold the fib-

ula reduction (Figure 4). One case re-
port described a combination of uni-
lateral fixator and Ilizarov frame to
lengthen the distal fibula in a patient
with 1 cm of shortening secondary to
a unicameral bone cyst. A tibial an-
chor point was employed to ensure
distal rather than proximal lengthen-
ing.39

Authors’ Preferred Technique
Rotational ankle fracture malunions are
difficult to categorize because of the
unique aspects of each case. Types of
malunion include medial or posterior
malleolar injury, associated nonunions,
and missed talar defects. For lateral-
sided rotational ankle malunions, two
critical preoperative assessments are
necessary: whether there is a concom-
itant syndesmotic injury, and the direc-
tion of correction required (ie, shorten-
ing, malrotation, lateral displacement,
or a combination of all three). Because
the literature shows that distal fibular
malrotation may be a significant factor
in ankle malunions, our choice of two
osteotomy types allows for incorpora-
tion of rotational correction.15,23

The stability of the syndesmosis
determines the level of osteotomy.
For fibula fracture patterns below
the level of the syndesmosis that
have no associated instability and re-
quire small changes (ie, 2 to 4 mm)
in fragment mobility, we use a low,
oblique osteotomy, which allows for
manipulation without iatrogenic syn-
desmotic destabilization (Figure 5).
Because the osteotomy takes place
below the syndesmosis, the distal
piece can be mobilized without dis-
section of the tibiofibular joint. This
is a relatively short osteotomy that
traverses from proximal-lateral to
distal-medial. It makes use of a me-
dial spike and the residual lateral dis-
placement of the malunited fibula to
recreate length in the distal fibular-
talar joint, without producing a sig-
nificant cortical gap. Additionally,
the distal fragment can be rotated or

Distal Fibula Malunions
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medially translated as needed.
For malunions with syndesmotic

injury, including high fibula fractures
(eg, pronation–external rotation type
4) or low fibula fractures with docu-
mented tibiofibular instability, we
use a transverse osteotomy above the
level of the syndesmosis as described
by Yablon and Leach11 (Figure 6).

Through an anterolateral window,
the tibiofibular joint must be directly
examined to ensure an anatomic re-
duction. The distal fibula can be mo-
bilized and manipulated in the axial,
coronal, and sagittal planes. Because
the osteotomy lacks bony contact af-
ter distraction, structural bone graft
is required when the distance be-

tween bone ends is large (>3 mm) to
decrease the risk of nonunion. One
or two 3.5-mm syndesmotic screws,
crossing four cortices, are placed
through the lateral plate at the con-
clusion of the procedure.

Three different methods are used
to maintain fibula length during
placement of internal fixation. We

The Weber-Simpson surgical technique of fibular lengthening. A, Ankle fracture malunion with isolated fibular malre-
duction. B, After a transverse, suprasyndesmotic osteotomy is performed, a fixation plate is applied distally. (Upper in-
set: the plate can be placed in a posterior position to allow for internal rotation of the distal fragment; lower inset: the
lateral surface of the fibula at that location may need to be recessed to allow the plate to sit directly on bone.) C, A
small AO distractor is positioned proximally for stable, intraoperative distraction. D, Proximal screws are placed once
the fibula is properly positioned. Tibial autograft or compression through the AO device is optional. E, Restoration of
the tibiotalar mortise. Additionally, replacement of one of the distal screws with a syndesmotic screw is recommended.
(Adapted with permission from Weber BG, Simpson LA: Corrective lengthening osteotomy of the fibula. Clin Orthop
Relat Res 1985;199:61-67.)

Figure 3
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generally use a smooth lamina
spreader to distract the fibular os-
teotomy while the lateral plate,
a 3.5-mm dynamic compression
plate, is transfixed. If the lamina
spreader provides insufficient tempo-

rary stability, we apply a small
AO distractor proximal to the plate.
For patients requiring concurrent
ankle arthroscopy and débridement,
we use a joint-spanning external fix-
ator for distraction throughout the
case.

In most fibular malunions, a
medial-sided procedure, such as inci-
sion and débridement of the medial
gutter or arthroscopy, is indicated to
address intra-articular fibrosis.40 In
long-standing malunions, scar tissue
will be a deterrent to achieving ana-
tomic reduction of the ankle mortise.

The most important intraoperative
radiographic criteria to assess quality
of the fibular reduction are those
that determine whether the talus is
congruently seated and are, specifi-
cally, lateral talar subluxation, me-
dial joint space widening, and talar
tilt. Fibular length measurements (eg,
talocrural angle, bimalleolar angle)
compared with those of the con-
tralateral side can be helpful as well.

Plain radiographs are useful in many
cases; fluoroscopy may be mislead-
ing when used to analyze subtle talar
shifts.41

Postoperative Treatment

The goal of the immediate postoper-
ative course is to ensure healing of
the fibular osteotomy and syndes-
motic ligaments. Non–weight bear-
ing is maintained for 6 to 10 weeks,
depending on patient-related fac-
tors such as age, comorbidities,
and smoking. Surgery-related factors
such as the use of interpositional
graft, the choice of allograft over au-
tograft, and gapping at the osteot-
omy site may negatively affect the
rate of healing and help determine
the period of non–weight bearing.
Osteotomies with slow or tenuous
healing should be followed closely,
maintained on a strict non–weight-
bearing protocol, and evaluated with

Mortise view radiograph
demonstrating an external fixator
applied to distract the ends of the
fibular osteotomy before hardware
fixation.

Figure 4

A, Mortise view radiograph of a supination–external rotation fibular malunion showing medial talomalleolar widening as
well as valgus tilt of the talus. This patient presented with residual foot and ankle pain approximately 1 year after initial
surgical treatment of the fracture. B, Illustration demonstrating preoperative templating with the proposed short, oblique
osteotomy performed below the level of the syndesmosis. C, The talocrural angle (TC) decreased from 82° to 79°,
reflecting an increase in length of approximately 3 mm. D, Mortise ankle radiograph taken 18 months postoperatively.
The mortise has been maintained, and there is little radiographic evidence of advancing arthritis. The patient described
her clinical improvement as “ninety percent.”

Figure 5
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CT scans to assess the progress of
healing.

Weight bearing can be commenced
without removal of syndesmotic
screws. We believe that the need for
screw removal is not absolute and
that the screws should remain for a
minimum of 6 months. The decision
to remove the screws, such as for
loosening or pain relief or when
a future syndesmotic fusion is prob-
able, is made on an individual basis.
If the screws have broken during the
course of weight bearing, they can
be retrieved from the medial and
lateral aspects. Retrieval is easier
when the screws traverse four cor-
tices.

Follow-up visits are scheduled at
2-month intervals for the first year,
and annually thereafter. A standard
series of anteroposterior, lateral, and
mortise radiographs is taken at all
office visits and examined primarily
for signs of talar instability.

Results

Most published series of ankle
malunions are retrospective and
comprise small patient numbers
(Table 2). In earlier studies, analysis
of the data focused on correlating
outcome with such variables as age
or sex of the patient, type of fibula
fracture, time from injury, quality of
reduction achieved, and preoperative
state of the cartilage. Weber and
Simpson13 were the first to empha-
size careful selection of patients
when they noted that all six fair-to-
poor results in their series had preop-
erative radiographs showing moder-
ate to severe degenerative arthritis.

As with some other surgical proce-
dures, the objective results did not
always correlate with subjective
data. In one series, three of four pa-
tients had good results at 1- to
5-year follow-up despite poor reduc-
tion and the presence of mild and

moderate osteoarthritis.34 Another
report described a fair result in a pa-
tient with persistent tibiofibular di-
astasis who was nevertheless able to
run and had no evidence of progres-
sive narrowing of the joint space.35

When radiographic progression of
arthritis is used as the determinant,
the success rate in fibular lengthen-
ing procedures is reported to be 50%
to 100% at follow-up of 3 months to
22 years.11,35,37 The most recent study
stated that all 12 patients in the se-
ries had no radiographic progression
of arthritis at an average of 34
months follow-up and that a longer-
term study was forthcoming.35 In the
same study, the sagittal range of mo-
tion improved only slightly, from 28°
to 35°. Good and excellent clinical
outcomes have varied from 67% to
92% at short to intermediate follow-
up.34-37 Although these series are
small, with an average of 14 ankles,
the results are encouraging.

Salvage Procedures

In the event of persistent pain and a
severely arthritic joint, salvage pro-
cedures should be considered. Cur-
rently, tibiotalar arthrodesis is pre-
ferred because it is a procedure with
consistent pain control, reproducibil-
ity, and durability.44 It has high satis-
faction rates, with most patients re-
porting that they would have the
surgery again. However, arthrodesis
has several disadvantages. Tibiotalar
motion is sacrificed in a relatively
young patient population, leading to
development of subtalar arthritis in
60% to 100% of patients reviewed
in long-term studies.45,46 Patients re-
ceiving pantalar fusion have signifi-
cant disability because they have no
motion in the ankle and hindfoot,
and they have few revision options.47

Total ankle arthroplasty is another
surgical option for patients with end-

A, Mortise view radiograph of a pronation–external rotation distal fibula
nonunion with significant shortening and lateral displacement as well as
concomitant syndesmotic instability. B, Postoperative anteroposterior
radiograph after exploration of the prior fracture site, bone grafting, and
reduction and fixation of the distal fibula with a single syndesmotic screw.

Figure 6
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stage ankle arthritis.48 This proce-
dure preserves tibiotalar motion,
which helps to spare development of
arthritis in the subtalar joints. How-
ever, problems with total ankle ar-
throplasty include loosening and
subsidence, especially of the talar
side.49 With the advent of new ad-
vances in ankle arthroplasty pros-
thetic design and surgical technique,
future studies may show improved
results.50

Summary

Distal fibula malunions are problem-
atic because they disrupt the congru-

ency of the ankle mortise, which is of
significance when the talus is dynam-
ically unstable, and because they
cause malreduction of the tibiofibu-
lar joint in conjunction with syndes-
motic rupture. Diagnosing fibula
malunion requires systematic review
of plain radiographs or CT scans to
ascertain the geometry of the
malunion and to rule out other inju-
ries. The management of these cases
is difficult and controversial because
there are no controlled, long-term
studies showing stable, pain-free an-
kle joints and absence of secondary
procedures, such as ankle arthrode-
sis.
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