DOI: https://doi.org/10.30795/jfootankle.2024.v18.1760

Original Article

Intramedullary nailing as osteosynthesis technique for
the fibula in total ankle arthroplasty via lateral approach
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Abstract

Objective: To describe a variation in the final osteosynthesis technique for total ankle replacement (TAR) implantation through lateral
approach.

Methods: We retrospectively reviewed a series of cases dated between January 2022 and May 2023 in which intramedullary nailing was
used as the osteosynthesis technique for the fibula during TAR implantation via lateral approach.

Results: In all cases, skin scarring and soft tissue recovery to baseline were achieved in one and a half month to three months.
Consolidation of the fibula occurred at an average of three months. No material was removed in any of the cases to date. Finally,
patients were satisfied, resuming their previous activities.

Conclusion: To our knowledge, this study is the first to investigate a modification of the osteosynthesis technique in the lateral approach
to TAR. We believe the intramedullary nail for the fibula may be a useful tool to prevent soft tissue complications, requiring prospective

and comparative studies to evaluate its efficacy.

Level of Evidence IV; Therapeutic Studies; Case Series.
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Introduction

The advent of modern total ankle replacement (TAR)
led to an exponential increase in the use of this emerging
technology over the past two decades in the United States
and abroad®?. Although mechanical and instrumental design
has improved with recent designs®®, perioperative skin and
soft tissue complications remain a concern®®,

It has been reported that wound complications occur in
6.6% to 28% of patients after total ankle arthroplasty®. Soft
tissue impairment following TAR, in the form of dehiscence
or wound failure, may lead to potentially devastating
consequences, such as periprosthetic infection, implant
failure, and amputation, which is the most feared sequela.

The purpose of the present study is to describe a variation in
the final osteosynthesis technique for TAR implantation through
lateral approach. We hypothesize that using an intramedullary
nail as osteosynthesis technique for the fibula in the lateral
approach can reduce soft tissue problems and consequently
decrease the current rate of related reintervention.

Methods

All TARs were performed at our institution, by foot and
ankle surgeons with extensive experience in TAR. The most
used TAR design at our center is the Trabecular Metal™ Total
Ankle (Zimmer Biomet - Zimmer, Waesaw, Indiana, USA)
via lateral approach. After obtaining institutional review
board approval, we retrospectively reviewed a series of
cases dated between January 2022 and May 2023 in which
intramedullary nailing was used as the osteosynthesis
technique for the fibula during TAR implantation via lateral
approach. The intramedullary nail used was the fibular nail
system by Acumed’ (Hillsboro, Oregon) (Figure 1). The
rest of the surgical technique was developed as described
in protocols, with the use of an external fixator and
intraoperative radiological control, only changing the final
fibular synthesis technique.

This case series includes six patients with clinical follow-
up of at least six months and at most one and a half year.
Preoperative patient demographics, comorbidities, smoking
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status, American Society of Anesthesiologists (ASA) score,
and body mass index (BMI) were analyzed.

Postoperatively, all patients were placed in a non-weight-
bearing short-leg cast for four weeks. Thereafter, weight-
bearing was allowed wearing a controlled ankle movement
(CAM) walking boot as tolerated by patients, and all patients
participated in a rehabilitation program. Clinical outcomes,
including wound healing, fibular consolidation, and range of
motion, were recorded. Similarly, outcomes were recorded
in terms of patient satisfaction, residual pain, and return
to previous baseline activity. Pain was assessed using a
visual analog scale (VAS) ranging from O (no pain) to 100
(maximum pain).

Results

The average age in the six cases presented was 65 years
(range 60 to 78), the average BMI was 29.5, and the smoking
rate was zero. Five of the six cases had an ASA score of Il,
while the sixth patient was 78 years old and had an ASA score
of Ill. Four of the six cases had two days of hospitalization,
while the remaining two cases were hospitalized for 4 to 6
days solely due to poor pain control. In all cases, only one
ischemia was required, so that in none of the cases the
operation time exceed two hours.

In all cases, skin scarring and soft tissue recovery to baseline
were achieved sometime between one and a half month
and three months. None of the cases required additional

surgery, and only one case used a wearable negative pressure
dressing (Avelle” - Convatec, Ciudad Auténoma de Buenos
Aires, Argentina) for one week.

Consolidation of the fibula occurred at an average of
three months. Only in one case did the consolidation of the
fibula collapse. No complaints related to the osteosynthesis
material were reported in any of the cases, and no material
was removed in any of the cases to date. Finally, in all cases,
patients were satisfied, achieving 20 grades of motion and
resuming their previous activities.

Discussion

TAR has been increasing in popularity as an alternative to
arthrodesis for the management of ankle arthritis®'®, but
postoperative wound complications and soft tissue instability
can be a challenging clinical scenario. The skin of the dorsal
ankle can be unyielding because it has limited mobility after
surgery; it is also thin and lacks significant muscle mass™. For
this reason, even minor wounds can expose the underlying
tendons and neurovascular structures, which in turn can
lead to deep infections and implant failure. On the other
hand, intramedullary nailing is a minimally invasive technique
that provides stable fixation and reduces the risk of soft
tissue complications. Therefore, in this report, we used
this osteosynthesis technique with the aim of reducing the
rate of soft tissue complications reported in literature. The
main advantage of this technique is that it is not a plate with

Figure 1. Anteroposterior (A) and lateral (B) projections of Trabecular Metal™ TAR and fibular nail system postoperative control.
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screws that protrudes on the skin and may cause discomfort,
but an intramedullary system. This may be related to the fact
that no patient in our series experienced discomfort with
the osteosynthesis material, and none of these had to be
removed. One of the concerns after osteotomy is nonunion.
At follow-up three months after surgery, we confirmed bone
union at the osteotomy site.

In addition, tourniquets are commonly used in foot and ankle
surgery, and, although the time at which a tourniquet is applied
has not been associated with serious wound complications in
the foot and ankle, it has been widely discussed in total knee
arthroplasty®™'®, For this reason, Gross et al.®® advocate limiting
tourniquet time. In this sense, the use of an intramedullary nail
instead of an osteosynthesis plate did not lead to an increase
in operative time, since none of the cases required a surgical
procedure lasting more than two hours.

Regarding the smoking status, Known et al.™® published
the first data showing an association between smoking and
prolonged hospitalization after TAR. Whalen et al.® studied
57 consecutive total ankle arthroplasties with a wound
complication rate of 28%. Analysis of various risk factors
included cardiovascular disease, peripheral vascular disease,

and a smoking history of more than 12 pack-years. In contrast,
none of the patients in our case series were recorded as
smokers, so smoking could be excluded as a cause of soft
tissue complication and prolonged hospitalization in our
series.

In the end, this study has several limitations. First, it
is a retrospective study of a series of cases, with all the
associated weaknesses. No control group was formed to
allow comparison with other established forms or treatment
tools. Finally, the population collected is heterogeneous in
terms of age and level of previous activity; it is also a short
series of patients.

Conclusions

To our knowledge, this study is the first to investigate a
modification of the osteosynthesis technique in the lateral
approach to TAR. We believe that the intramedullary nail
for the fibula may be a useful tool to prevent soft tissue
complications, requiring prospective and comparative studies
to evaluate its efficacy.
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