The Diabetic Foot

Surgical Management of
Ankle Fractures in Patients
with Diabetes
Dealing with complications can present challenges.
By Nicholas J. Bevilacqua, DPM

A

nkle fractures are seemingly straightforward injuries; however, in the
patient with diabetes,
this injury can have disastrous outcomes. Given the rise in
diabetes (and increased incidence of
complications due to diabetes), it is
important to be aware of its impact
when treating ankle fractures. Patients with diabetes have a higher
risk of complications after sustaining
an ankle fracture. Multiple studies
have reviewed the outcomes of ankle
fractures in patients with diabetes
and increased rates of complications
have been reported with both conservative and surgical management.1
A retrospective review comparing
surgically treated ankle fractures in
patients with diabetes to those without, demonstrated significantly more
complications in the patients with
diabetes.2 Reported complications following open reduction and internal
fixation (ORIF) of ankle fractures in
patients with diabetes include wound
infection, nonunion, Charcot neuroarthropathy, loss of fixation, increased rates of revision surgery,
and amputation.3,4 Limb salvage after
failed ORIF can be very challenging
and often requires multiple operative
procedures.5
In a large population-based
study, SooHoo and colleagues identified 57,183 operatively managed
ankle fractures, whereas 1,219 were
complicated diabetic ankle fractures
(defined as those with end-organ
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damage).3 The authors found a significant increase in complication rates
(wound infection, revision operation,
and BKA) in the complicated diabetic group. Similarly, Wukich, et al.
reported on their outcomes of ankle
fractures in patients with diabetes
and found that patients with compli-

Is Conservative Care an Option?
One must determine whether a
non-operative or surgical approach
is ideal for optimal outcome and to
minimize complications. 6 In a retrospective review comparing complication rates in non-operative versus operative treatment of displaced

Ankle fractures are seemingly straight-forward
injuries; however, in the patient with diabetes, this
injury can have disastrous outcomes.
cated diabetes had the highest rates
of complications.4 The authors concluded that it is the complications
of diabetes that increase the risk of
further complications following ORIF
of ankle fractures.
Fracture Management
Fracture management in this patient population requires an understanding of the impact of the disease
process and its inherent challenges.
Accordingly, it is important to follow
the basic tenets of fracture management and be familiar with fixation
techniques and constructs that are
advantageous for the management of
high-risk ankle fractures. This article
will present principles of ankle fracture management, including fixation
techniques and constructs that may
facilitate improved outcomes in treating diabetic ankle fractures.

diabetic ankle fracture, Lovy, et al.
found that non-operative treatment
was associated with a 21-fold increased odds of complication compared with operative treatment.7 The
authors concluded that non-operative
treatment of displaced diabetic ankle
fractures was associated with unacceptable high complications when
compared to ORIF. Therefore, conservative therapy should only be considered for non-displaced, stable ankle
fractures, ideally isolated lateral malleolar fractures. Schon, et al. reported
a series of 16 neuropathic diabetic patients with non-displaced ankle
fractures treated non-operatively with
a cast or brace and all patients went
on to fracture healing.8
However, conservative treatment
is not without risk. Flynn and colleagues3 reported their outcomes on 25
Continued on page 106
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ry goal of ORIF is to achieve
anatomic healing of the ankle
patients with diabetic ankle fractures
mortise to improve function
who were treated by either surgical or
and decrease complications.
non-surgical methods. Of the six treatIn a series by Schon and coled non-operatively, four developed inleagues, poor outcome after
fections from skin ulcerations. The risk
ORIF of ankle fractures in
of infection appeared to correlate with
patients with diabetes and
a duration of diabetes of >10 years,
neuropathy was attributed to
poor medical compliance, peripheral
inadequate reduction, subopvascular disease, peripheral neuropatimal fixation, and an inadthy, and bimalleolar and trimalleolar
equate period of non-weight
ankle fracture patterns.
bearing.9
Patients treated non-operatively
Being mindful of the soft
must be followed closely and require
tissue envelope is an importmore frequent follow-up visits and
ant management priority for
cast changes. The surgeon should inankle fractures. Ideally, operspect both the affected and unaffectative management should be
ed limb and have a heightened index
delayed until edema is conof suspicion for the development of
trolled, fracture blisters have
complications, such as skin breakresolved, and skin lines have
down, infection, and Charcot neuroreturned. 10 Any marked dearthropathy. The Charcot syndrome
formities or dislocations may
is a rapidly progressive and debilbe reduced and if unstable, a
Figure 1: A spanning external fixator provides skeletal stabiliitating complication and may lead
spanning external fixator may
zation, allows normalization of soft tissue, and is left in place
to severe deformity, ulceration, and
be applied (Figure 1). Other- until definite ORIF is performed.
amputation. Early recognition of the
wise, patients are placed in a
development of Charcot and rapid
splint for compression and immobineal tendons and performed peroneintervention is most important and is
lized until soft tissue is normalized
al tendon lengthening as an adjunct
associated with significant lower inciand ready for surgery.
procedure to aid in the reduction of
dence of complications, in contrast to
A biologically-friendly approach
the lateral malleolus.11
a delay in diagnosis and intervention.
for fracture reduction should be used
Patients may require an extended
to create an environment that is favorPoor Bone Quality in Diabetics
Poor bone quality is often noted
in patients with diabetes and neuropathy; as a result, it may be unrePatients treated non-operatively must be
alistic to expect traditional fixation
followed closely and require more frequent
constructs to maintain stability. Consequently, fixation failure and loss of
follow-up visits and cast changes.
correction may occur. Choosing the
appropriate fixation construct is critical for success. Recent advances in
period of immobilization and proable for healing. Advances in plating
fixation design, such as locking plate
longed non-weight-bearing until sufdesigns and the introduction of fibula
technology, intramedullary nails, exficient fracture healing is noted. Panails have allowed surgeons the opternal fixation, and techniques such
tients must be counseled on the risks
portunity to consider using a percutaas supplemental fixation have efof non-operative care as they may reneous or a mini-open approach. Howfectively enhanced outcomes in this
quire unintended ORIF for persistent
ever, often a completely percutaneous
high-risk population.
non-union or mal-union when treated
approach is not possible and meticnon-operatively.7
ulous surgical technique is essential
Locking Plates
to reduce disruption of the soft tissue
Locking plates provide a fixed
envelope, and every attempt is made
Key Pointers on Surgical
angle construct with increased pull
to minimize rough handling and overManagement
out strength. The locking mechazealous dissection.
Displaced, unstable ankle fracnism between the plate and screw
Restoring anatomic length, rotures treated non-operatively are ashead prevents toggle and pullout,
tation, and obliquity to the fibula is
sociated with an unacceptably high
thereby having the advantage of proessential. Nwoko and colleagues recomplication rate when compared
viding improved fixation for fraccently reported difficulty reducing
to ORIF and should only be reserved
ture care in osteoporotic bone. One
fibular fractures in diabetic ankle
when the risk of surgery outweighs
must recognize the absolute stability
fractures due to glycation of the perothe risk of complications. The primaContinued on page 108
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achieved with the locking plate, and
locking screws should only be added
after compression is obtained; otherwise, if not applied correctly, locked
plates may impede bone healing. At
times, comminuted fractures may
not be amenable to interfragmental
compression and, in this situation,
one should bridge across the comminuted fracture zone. Bridge plating
with locking plates overcome several
of the disadvantages of conventional
plate fixation and provide a construct sufficiently stable to allow for
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fracture healing (Figure 2).12 Longer
plates increase the rigidity of the
construct.
Supplemental Fixation
Supplemental fixation is commonly used to manage osteoporotic
or neuropathic diabetic ankle fractures.13 Supplemental fixation may be
achieved in numerous ways for ankle
fractures: 1) syndesmotic screws with
tetra-cortical purchase,14 multiple or
stacked plates, intramedullary fixation, external fixation,13,15 and transarticular fixation.16
The bone strength of the fibula
may not be sufficient to hold screws
well and the use of multiple transsyndesmotic screws increases the rigidity
of the entire fixation construct. Syndesmotic screw fixation should be considered for all unstable diabetic ankle fractures, especially those with poor bone
stock to enhance fixation (Figure 3).9,12,14
If the soft tissue permits, multiple or stacked plates may be used
for severely comminuted distal tibia or

Figure 3: Multiple syndesmotic screws used to
increase the rigidity of the fixation construct for
a comminuted distal fibula fracture in a patient
with poor bone quality.

External Fixation
External fixation may be useful to
supplement an internal fixation construct or may also be considered in

Supplemental fixation
is commonly used to manage osteoporotic or
neuropathic diabetic ankle fractures.
pilon fractures. Multiple plates offer increased stability and help neutralize deforming forces that may occur over the
time it takes for the bone to heal. This
added stability is beneficial and helps
prevent late collapse and/or mal-union.

Figure 2: Bridge plating technique used for a
comminuted fibula fracture. A locking plate
spans the fracture zone, and the construct
was enhanced by using multiple syndesmotic
screws.

Intramedullary Nail Fixation
Intramedullary nail fixation with
percutaneous reduction of the fracture has the advantage of a biologically friendly approach by limiting
soft tissue disruption and preserving
the soft tissue envelope around the
fracture site. Ashman and colleagues
retrospectively reviewed the results
of fluoroscopy-guided reduction and
percutaneous fibular nail fixation for
unstable ankle fractures in 24 adult
patients with diabetes. They found
that this technique was associated
with a low incidence of wound and
overall complications and provided
effective surgical fixation.17
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patients with a compromised soft tissue envelope and/or history of infection.15 This technique is also useful in
managing ankle fractures that are associated with severe joint dislocations,
allowing the necessary stabilization of
the previously dislocated joints.12
Transarticular Fixation
Transarticular fixation may be
considered to prevent late joint subluxation and to supplement the fixation construct.16 The disadvantage of
transarticular fixation is the iatrogenic injury created across the articular
surfaces. Often, this is not a major
concern particularly in patients with
neuropathy.
Post-operatively, patients are
placed in a compressive splint for immobilization and are non-weight-bearing. Initially, they are seen weekly and
then biweekly to monitor the incision
Continued on page 110
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