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Abstract Diabetic foot ulcers usually appear in diabetic patients, being associated with
neuropathy, peripheral arterial disease and infection. The treatment should be initialized
after stabilizing the patients in terms of glycaemia, nutritional status and systemic
infections. The local treatment is started with the surgical debridement and the defect is
then closed by secondary intention or by using a skin graft or local flaps. A
multidisciplinary approach and proper treatment prevent in some cases complications and
avoid leg amputation, thus increasing the patient’s quality of life.

Amputation might be an option to the treatment when necrosis or osteomyelitis are
present. On a long term, complications can arise due to the modification of the normal
tension forces of the leg, with new ulcerative lesions or stress fractures. The long-term
goal is to prevent injury to the affected or contralateral leg by maintaining health and
glucose blood levels within normal limits and to instruct patients to maintain a proper feet
care.
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Highlights v Diabetic foot ulcer is a severe complication that often requires the collaboration of a
multidisciplinary team.

v/ When necessary, surgical treatment should not be delayed, as it plays a fundamental role
in preventing subsequent complications.
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Introduction

Diabetic foot represents a condition which involves
diabetic patients, being characterized by the presence of
infection or deep tissue destruction associated with
neuropathy and arteriopathy (1). It affects 15% of the
diabetic patients during their lifetime, causing soft tissue
injury called ulcer (2). This severe complication precedes
85% of the amputations performed in diabetic patients,
being associated with poor quality of life and a high
mortality rate that can reach up to 50% in 5 years (3-5).

Ulcerative lesion formation is a process that includes
several pathophysiological mechanisms. A minor injury
may remain unidentified by the patient due to peripheral
neuropathy, but it is increased due to local vascular
suffering and may be complicated by bacterial infection.
Bacteria such as Staphylococcus aureus, Enterobacter,
Pseudomonas aeruginosa, Escherichia coli, Seratia and
Peptoniphilus have been shown to play a role in slowing
down the normal wound healing process (6).

The surgical management of diabetic foot ulcers plays
an integrative role in preventing complications in diabetic
patients. The early surgical intervention and antibiotic
therapy are the best solutions to save the limb from
amputation (7). The surgical debridement is the fastest and
the most efficient method of removing necrotic and
devitalized tissue. Special attention should be paid to the
correct delimitation of dead tissues from healthy tissues
(2). Postoperatively, patients should be closely monitored
and educated to monitor their foot condition and to use the
appropriate footwear (7).

Materials and Methods

A retrospective study was conducted in the Plastic
Surgery Department of “Prof. Dr. Agrippa Ionescu”
Emergency Clinical Hospital, in which 30 patients with
diabetic foot syndrome over a 6 month-period were
enrolled. The admitted patients had plantar, dorsal and
lateral foot ulcerations and toe necrosis.

Anamnesis and clinical examination had the role of
evaluating the presence of diabetic foot risk factors such as
history of ulceration, peripheral neuropathy, peripheral
vascular disease, leg deformity or age over 65 years.

The hematological status (hemoglobin), the nutritional
status (albumin) and the glycemic control (HBA1C) were
assessed. Wound cultures were drawn upon admission and
leg radiography was performed to assess bone

involvement. The evaluation of neuropathy was done by
using a 10g Semmes-Weinstein monofilament test.

Results

26 of the patients enrolled were men and 20 of them
were from rural areas. The patients’ mean age was 59.36
years with a mean diabetic duration of 11.7 years.

The patients enrolled in the study had different types of
lesions that were treated through surgical debridement or
amputation. After the surgical debridement, the defect was
covered using skin grafts, local flaps or by secondary
healing.

In patients with toe necrosis or osteitis, amputation was
necessary. The patients usually come in an advanced stage
with leg infection and empiric antibiotic treatment is
started after drawing wound cultures. After amputation, the
defect is left open for 3-4 days, being sutured when the
inflammatory signs disappear.

Figure 1. Hallux necrosis and osteitis of the right
foot-necessity of amputation and secondary closure

Ulcerations present on the dorsal part of the foot are
usually covered by using a skin graft, especially when the
defect is large and the leg vascularization is poor. The
reconstruction is performed when the wound cultures are
sterile, any bacterial load being a threat to the skin graft.

Figure 2. Patient with ulceration on the dorsal part
of the foot covered using a split skin graft.

Plantar ulcerations on the pressure areas are usually
covered by using a local flap rotated or advanced from the
areas where pressure is not present. This is also performed
after sterilizing the wound.
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Figure 3. Patient with plantar ulcers that were
covered by using local rotational flaps.
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Figure 4. Plantar ulcer covered by using a local
advancement flap.

Plantar ulcers usually appear over the pressure areas
and that is why they are so difficult to treat. Sometimes,
patients refuse surgery and the only solutions are dressings
and secondary healing. Every patient with ulceration
requires a radiography because this could hide an osteitic
process. Secondary healing is usually time and money
consuming regarding the frequency and the necessity of
special dressings that are used, such as polihexanide
solution or polyurethane foam (8, 9).

Discussions

Significant The diabetic foot is a severe complication
that requires a multidisciplinary team for proper
management. The diabetologist aims at balancing blood
sugar levels because high levels of glucose increase blood
viscosity and lower the efficiency of white blood cells. The
infectious disease specialist has the role of optimizing the
antibiotic therapy, the orthopedic surgeon evaluates and
remedies the biomechanical abnormalities, the vascular
surgeon improves the local blood flow and the plastic
surgeon has the role of transforming a chronic wound into
a wound that heals normally or to close the wound using
plastic surgery techniques (3).

The healing process in this condition depends largely
on the general status of the patient, so a proper assessment
of the preoperative risk is mandatory. This includes a
detailed medical history, a surgical history, a list of all

current medications and the identification of other risk
factors such as smoking. From blood tests, it would be ideal
to maintain blood glucose levels below 200 mg/dL, serum
albumin should be at least 3.0 gm/dL and total lymphocyte
count should be over 1,500 (10, 11). X-ray scans are
necessary to detect any signs of bone involvement, bearing
in mind that osteomyelitis appears on X-rays after 3 weeks.
When these values are suboptimal, surgery should be
postponed, except for the cases with severe infections.

Studies show that this condition is more common in
male patients or in patients from rural areas with low
economic status who have limited access to medical
services and who have a solitary lifestyle, which was also
the status of the enrolled patients (3). It is recommended to
take into consideration the social status of patients because
the treatment is lengthy and it depends on external help.

Foot ulcerative lesions are difficult to heal, so
specialized adjuvant treatments are necessary. The
common principle of these treatments is the debridement
process that ensures the removal of non-viable tissue,
leaving behind a deficiency of substance. Debridement
must be performed through atraumatic surgical gestures
that avoid damage to adjacent healthy tissues. This should
be practiced as often as necessary to obtain a clean and
prepared wound for reconstruction.

It is considered that a wound is ready to be closed when
all the signs of inflammation have disappeared and the
wound has the following characteristics: the erythema
surrounding the wound has reduced or disappeared, wound
edges show no induration and neo-epithelialization areas
are present with fresh granulation and a sterile surface. The
surface of an evolving wound with healthy granulation
tissue decreases by about 10-15% per week (12).

Defects can be healed using delayed primary closure or
by using skin grafts, local or pedicled flaps and free flaps.

Choosing the optimal wound closure method is a
complex process that requires assessing the viability of
adjacent tissues, the size of the wound, its depth as well as
the chance of recovery. When the tissues are viable, the
granulation is present and the location of the wound is not
in a pressure area, it is feasible to apply a skin graft that
provides multiple sources of epithelialization. Otherwise,
lack of granulation, atonic tissue and localization on a
pressure require the use of a local flap. We should also
consider the patient's desire to sometimes refuse an
intervention, leaving the wound to epithelize secondarily.
For the improvement of the healing, platelet rich plasma
could also be utilized as an adjuvant therapy (13).
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When the ulceration extends to the level of a joint,
osteomyelitis should be suspected. This can be clinically
verified by introducing a sterile gauze through the
ulceration to the bone level or by revealing a clear, viscous
fluid that represents the synovial fluid. In this case, an X-
ray is needed to assess the bone lesion extension and make
a plan for surgery. It is also important to check if any
tendon is involved, because the infection can spread
proximally and distally along its path.

When soft tissue necrosis, osteomyelitis and
uncontrolled infection are present, when the patient
complains of unbearable pain, amputation should be
considered. Amputation should not be seen or understood
as a failure of the treatment, but as a therapeutic solution
that removes tissues that could worsen the patient’s status.
The patient considers this stage as a disability but our role
is to provide the necessary support to restore the patient's
limb to a functional level that allows him to perform
normal daily activities. We must focus on reintroducing
them into the community by setting feasible functional
goals (14).

On a long term, complications can arise due to the
modification of the normal tension forces of the leg, with
new ulcerative lesions or stress fractures. Thus, it is
recommended that patients wear different orthotic devices
to prevent these complications. The long-term goal is to
prevent injury to the affected or contralateral leg by
maintaining health and glucose blood levels within normal
limits and to instruct patients to maintain a proper feet care.

Conclusions

Diabetic foot ulcer is a severe complication that
requires the collaboration of a multidisciplinary team. The
surgical treatment should not be avoided because it plays a
fundamental role in preventing the spread of infection and
further complications. Even if amputation is seen as a
debilitating surgery, in some cases, this may prove
lifesaving, and a prosthesis is enough to help the patient
perform daily activities.

The prevention of diabetic foot ulcers is important and
it can be realized through constant clinical evaluation and
early treatment of any suspicious lesions, thus lowering the
amputation rate and increasing the quality of life.
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