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Statement of Purpose

Patients with diabetes are at an increased risk of amputation, especially if
they have previously undergone amputation or ablative surgery on the
ipsilateral foot. Minimally invasive surgical (MIS) procedures, like
metatarsal osteotomies, are promising for reducing plantar pressures,
treating neuropathic ulcers, promoting wound healing and potentially

preventing further amputations. This study aims to demonstrate MIS lesser

metatarsal osteotomies as an alternative to more invasive procedures,
such as transmetatarsal amputations, in healing neuropathic ulcers,
preventing recurrence, and avoiding partial foot amputation.

Level of Evidence: 4

Literature Review

Diabetes accounts for approximately 50% of lower extremity amputations
worldwide with 85% of these cases preceded by foot ulcers [1]. Patients
with diabetes have a 25% lifetime risk of developing foot ulcers, often
complicated by neuropathy and peripheral arterial disease [2]. Increased
plantar pressures prolong healing times and contribute to recurrent
ulceration.

Surgical resection is the most definitive means of infection eradication;
however, it disrupts foot biomechanics and increases the risk of
re-ulceration and additional amputations. Recent studies indicate that
MIS lesser metatarsal osteotomies can effectively offload plantar
pressures from diabetic foot ulcers through smaller incisions and with
less associated complications. A systematic review involving 189 total
patients by Biz et al., demonstrated that MIS metatarsal osteotomies had
a 91.9% healing rate and 7.2% recurrence rate [3]. Similarly, Tamir et al.
demonstrated a reduction in peak pressures by 33% and accelerated
healing time of an average of 3.7 weeks [4]. Therefore, compared to
traditional ablative procedures, MIS osteotomies offer a reduction in
re-ulceration risk while also preserving foot biomechanics.

Methods

A retrospective chart review was conducted on a total of six diabetic
patients with peripheral neuropathy who developed plantar foot wounds
following an ablative procedure. Ablative procedures included digital
amputations, metatarsal resections or ray amputations. Inclusion

criteria required patients to have chronic plantar ulcers that persisted despite
conservative treatment. Exclusion criteria included non-diabetic or
non-neuropathic patients, and those who did not undergo an initial ablative
procedure (Table 1). Outcome measures included re-ulceration rates, time to
complete wound healing and duration of being ulcer-free.

Inclusion Criteria Exclusion Criteria

Diabetic Non-diabetic
Neuropathic Non-neuropathic
Underwent initial ablative procedure No initial ablative procedure
Had transfer lesion as a result of initial ablative procedure

Underwent subsequent MIS procedure

Table 1. Inclusion and exclusion criteria for the subjects included in the study
Results

Our study included a total of six patients, all of whom underwent an initial
ablative procedure in the setting of infection and had subsequently developed a
plantar foot wound which necessitated a MIS metatarsal osteotomy to offload
the area of ulceration.

Average time to fully heal the wound was 63.50 days. The average length of
time in ulcer remission was 320.67 days. Average follow-up time was 384.17
days. At the last follow-up visit, the initial ulcer remained healed in all patients.
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Table 2. Pertinent data regarding demographics, procedures and outcomes
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Amongst the six patients that were evaluated, none had
re-ulcerations that required further operations (Table 3).

Avg. Time to Heal Length of Avg. Follow-up
(DAYS) Remission (DAYS) (DAYS)
63.50 320.67 384.17

Table 3. Average time to heal, length of remission and follow-up time (in days)

Analysis and Discussion

Diabetic foot ulcers can be challenging to manage especially in
those with neuropathy, peripheral arterial disease and impaired
immune response. Traditional metatarsal osteotomies involve
large incisions which may increase the risk of surgical site
infections and re-ulceration. Past studies demonstrate that up to
41% of patients that undergo traditional metatarsal resections
develop recurrent ulcers [5]. MIS techniques offer smaller
incisions, shorter recovery times and reduced surgical trauma
leading to improved outcomes.

Our study supports these findings with all patients achieving
complete ulcer healing and prolonged ulcer-free durations. These
procedures may also be performed in the outpatient setting which
can minimize hospital stays and reduce overall healthcare costs.
Given the success rates and safety profile observed in our study,
MIS techniques should be considered in clinical practice for
diabetic patients with plantar ulcers.
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