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An Orthopedic Perspective on Diabetic Foot Attack — A Case Report

Aakaash Venkatesan', Chandan Noel’, Waleed Akeel'

Learning Point of the Article:
This article elaborates our experience in managing a diabetic foot attack and explains the importance of early recognition
and aggressive management.

Introduction: Diabetic foot attack (DFA), also known as diabetic foot ulceration, is a severe and potentially limb-threatening complication of
diabetes mellitus. It refers to the development of open sores or ulcers on the feet of individuals with diabetes, often leading to infections, tissue
damage, and, in extreme cases, amputation. The underlying cause of DFAs is multifactorial and involves a complex interplay of various factors,
including peripheral neuropathy, peripheral arterial disease, foot deformities, impaired wound healing, and poor glycemic control. This case
reportwould be first of its kind from an orthopedic perspective.

Case Report: A 55-year-old white British gentleman, a chronic uncontrolled Type 2 diabetic, was referred by the medical team on a busy on-call
night. He presented with a sudden onset pain, swelling, and difficulty in weight bearing on hisleft foot. He had a non-healing plantar ulcer for over
ayear. His inflammatory markers were abnormally high and magnetic resonance imaging ofhis leg and foot showed massive collection in his foot
with gas extending along the posterior compartment. Diagnosis of a severe DFA was made, and urgent debridement and washout were carried
out. Despite aggressive debridement, patient progressively deteriorated warranting an admission into intensive care unit. After subsequent
debridementandlocal antibiotic therapy, he recovered and was discharged with clinic follow-up.

Conclusion: Effective management strategies for DFAs encompass a multidisciplinary approach. Preventive measures play a key role in
reducing the incidence of DFAs. Regular foot examinations, self-care education, proper glycemic control, and foot hygiene are essential
components of preventive strategies. Patient education regarding self-monitoring, appropriate footwear, and early recognition of foot-related
complicationsis crucial to empower individuals with diabetes to take proactive measures.
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Introduction

Diabetic foot disease is a major global challenge with the ever-
increasing prevalence of diabetes. There has been a significant
raise in the incidence of complications related to the diabetic foot
disease and in turn the mortality rate. The costs incurred by both
the individuals and the health care system are considerably high.
The diabetes UK have estimated that the cost incurred by

National Health Service in England was approximately 1.25
billion pounds in 2020-2021 and has predicted a further raise
[1]. Each year, 60,000 patients present with Diabetic Foot
Ulceration in the UK and S -year mortality rate for these patients
isaround 50% [2].

A comparison has been made between diabetic foot attack
(DFA) and acute cardiac or cerebrovascular events. Similar to the
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Figure 1: Sagittal section of magnetic resonance imagingleftfoot.

latter, DFA could present as a subtle one, where in patients
would not be able to recognize the symptoms at the initial
stages. The presence of peripheral neuropathy, which would
possibly dampen the local host defenses without obvious signs
of inflammatory response. Patients can present with tissue
necrosis as the first presenting sign due to the same reason. With
the increasing rates of lower limb amputations, strategies similar
to the golden hour management used in myocardial infarction
and cerebro vascular accidents need to be employed in DFA.
Hence, the concept of “time is tissue” has been promoted
recently. It involves a pragmatic early recognition and
intervention [3]. British Orthopaedic Foot and Ankle Society
has laid down guidelines for management of acute DFA, which
involves multidisciplinary approach, where in the Foot and
Ankle surgeon takes the lead for the surgical management. The
guidelines basically outline a tri-pronged intervention by urgent
magnetic resonance imaging (MRI) to delineate affected tissue
from the normal planes, aggressive and targeted intravenous
antibiotic therapy, and aggressive surgical debridement
exploring all the affected tissue planes [4]. Recently, use of
Stimulan (antibiotic impregnated beads) has shown promising
results in effective control of local infection, studies have shown
that there has been 90% healing rates in severe diabetic foot
infections with a mean healing time of 12 weeks and significant
reduction in the use of systemic antibiotics and the related side
effects [S]. We hereby share our experience on managing a case
ofacute DFAinadistrict general hospital.

Figure 2: Left Wound status post second
debridement.

Case Report

A 55-year-old gentleman presented to A and E with 24 h history
ofincreasing swelling and redness ofhis left foot with associated
superficial blistering. He had poorly controlled Type 2 diabetes
mellitus (HbA1C- 95 mmol/mol) and associated peripheral
neuropathy. He had an injury to the plantar aspect of his left
foot, while he was on a holiday in July 2022 and developed a
non-healing ulcer ever since and has been managed without
surgery. On presentation, he had ared, hot, and swollen left foot
with an infected plantar ulcer. His inflammatory markers were
significantly elevated (C-reactive protein [CRP]-295 mg/L).
He has a background of metastatic renal cell carcinoma with
brain metastases managed with chemotherapy and Grade-2
hepatitis secondary to immunotherapy awaiting a liver biopsy.
He was started on broad spectrum antibiotics and a MRI
showed a collection measuring 48 x 37 x 35 mm extending from
the dorsal to the plantar aspect of the foot traversing between
second and third metatarsal heads with chronic osteomyelitis
around third metatarsal head (Fig. 1). There were no obvious
changes in a plain X-ray of the foot and ankle in the form of
sequestrum (dead bone fragmentation-indicative of chronic
osteomyelitis). Hence, MRI was performed, as it would be gold
standard imaging to aid in diagnosis of Osteomyelitis and as well
delineate any collections and its extent. As shown in Fig. 1, apart
from extensive collection and changes in third metatarsal head,
there was no extension of osteomyelitis into calcaneum and
other tarsal bones. This helped in planning the surgical
debridement accordingly. Patient underwent an extensive
debridement of his left foot 3 days after his admission,
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Figure 3: Left foot wound status post second debridement.

intraoperatively, there was extensive necrosis along the tissue
planes of 1st, 2nd, and 3rd MTP along with massive volume of
pus tracking up to EHL tendon dorsally from the plantar aspect.
After thorough debridement wound was packed with 20 mL of
stimulan (Calcium sulfate dihydrate) impregnated with
meropenem, vancomycin and gentamicin, wound was loosely
closed with sutures. He was clinically unwell post-surgery and
his inflammatory markers were persistently high (WBC-
29.1*109/L, CRP-236 mg/L) and hence decision was made for
asecond washoutand debridement (Fig.2 and 3) and organised
an MRI of the whole leg, to assess the extent of infection and
eventually showed extension along the superficial posterior
compartment of the leg. We could confirm that there were no
involvement of musculature and no extension into deep
compartments. Patient had to be shifted to intensive care unit
post his second washout as he became hemodynamically
unstable in the ward, diagnosed with sepsis. His inflammatory
markers were not within limits despite treatment with
intravenous antibiotics (meropenem and vancomycin) specific
to his wound swab (Heavy growth of Staphylococcus aureus,
Escherichia coli and Enterococcus faecalis). Hence, a third
washout and debridement was carried out. This time extensive
debridement was made along the posterior compartment of the
leg. Despite extensive debridement, there were no obvious
muscle loss intraoperatively. There was no requirement to
perform a bone debridement, as no obvious erosion or
sequestrum noted. Two-day post-third look showed significant

3-week post-debridement.

4

Figure 4: Left foot Wound status onreviewin  Figure S: Plantaraspectwound onreviewin 3

weeks.

improvement and was transferred to ward. His inflammatory
markers gradually came under normal limits 2-week post his
initial admission. His foot wounds were left to heel by
secondary intention and were discharged on oral antibiotics
and advice on regular dressings with the district nurses. He was
followed up in our foot and ankle clinic in 2 weeks, his wounds
had healed significantly (Figs. 4 and S), and his inflammatory
markers were well within normal range. He was discharged with
advice onreviewifnecessary.

Discussion

DFA is one of the most devastating presentations of diabetic
foot disease, presents as an acute inflammation associated with
rapid progressive necrosis, without timely intervention can
rapidly progress to limb and life-threatening complications [6].
This can be an entirely new presentation or sudden
deterioration of a diabetic foot ulcer, ischemia, or both.
Immediate recognition and urgent aggressive management are
the key to limb salvage and patient survival [ 7].

Thus, the concept of “Time is Tissue” referring to tissue salvage
and maximal limb preservation plays a significant role. The use
of term DFA has been more of a recent development [3]. DFA
could manifest as typical and atypical presentation. Typical
presentation can start as an apparent simple injury but could
rapidly escalate over hours to life-threatening proportions.
Atypical presentations are more subtle, may follow a chronic
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ischemic limb, more frequently in diabetes and despite the
distinct pathophysiological process involved, inflammatory
stage of Charcot’s foot could also be considered to be an atypical
presentation.

The ideal management plan of a DFA would be to prevent it
from developing. International guidelines do not provide much
information on management of DFA but do mention on how to
recognise the severity of the presentation and act accordingly.
For instance, international working group on diabetic foot has
laid down recommendations on management of DFA.

The key is not to underestimate the extent of damage caused by
the speed of deterioration though, it may appearlocal, but might
have already advanced along the tissue planes and tendon
sheaths. The identification of this limb and life-threatening
infection involves clinical, radiological and microbiological
investigations.

A proper clinical assessment would definitely aid in
identification of this infection and prevent catastrophe, along
with basic blood investigations including the infection markers
would further enhance in the diagnosis. Diabetic foot ulcer
infections are generally polymicrobial (especially bacterial and
Fungal). Although fungal infections are more common in
tropical and sub-tropical regions, we would like to emphasise
the importance of ruling out fungal infections in treating DFAs.
This would aid in treatment planning and predicting the
possible outcomes and prognosis. Dermatophyte infections of
toe web spaces provide an environment for subsequent
colonization by bacteria [8-11]. Fungal infections in the foot
could either be superficial or more complicated deep tissue
infections. Candida species being the commonly delineated
organism. The incidence of fungal infection was directly related
to the duration of diabetes mellitus. Patients with a mean
duration of diabetes of 7.7 years were having fungal infections
[11]. We have ruled out fungal infection based on tissue
cytology in our patient though an adequate microbiological
assessment for fungal infection on our samples would have been
beneficial. A trimodal approach of rapid surgical debridement
has been suggested along with adequate radiological
investigations. Although a MRI or computed tomography
would definitely aid in surgical planning as it would aid in
delineating the extent of collection, presence of gas loculations
within soft tissues (indicating severity of infection), extent of
bony involvement; a simple plain radiograph would be
sufficient enough to diagnosing bone involvement in cases of
severe diabetic foot infections. In centres with limited
resources, an ultrasound along with plain radiograph could
definitely aid in surgical planning, as DFAs are limb threatening
conditions which in turn can progress to harm life. However,
both ultrasound and plain radiograph would not be able to

provide a surgical target, as the extent of infection is not clearly
delineated. Hence, we would like to emphasize the transfer of
patient care to a higher center for further management.

Culture-specific antibiotic therapy is of crucial importance in
treating severe diabetic foot infections.[8] Manas et al. [10]
compared deep wound samples taken at the time of admission
with those taken during the surgical debridement and
concluded only fair concordance between the two samples.
Although it has been polymicrobial, various studies suggest that
S. aureus has been the most prevalent, highly consistent
pathogen in severe diabetic foot infections, as it has a bone
penetration time of <30 min on exposure [ 12].

Alongside targeted antibiotic therapy and fluid resuscitation,
aggressive surgical debridement plays a key role in management
of DFAs. Most of these infections would warrant multiple
debridements in theater to control the spread and vigour of the
infection. Long duration of intravenous antibiotics has its own
downside, including the side effects. Hence, local antibiotic
delivery systems have been utilized alongside aggressive
surgical debridement. In our case study, we had utilized local
antibiotic delivery system (stimulan) and has proved to be very
effective. Patient was given a course of oral antibiotics to
complete the treatment. Wai et al. [S], in their case series states
that there has been a significant reduction in the amputation
rates using local antibiotic delivery system. Qin et al. [13], in
their study, have described that there has been a significant
healing in almost all patients on local antibiotic delivery system
alongside surgical debridement in comparison, with those on
intravenous antibiotics post-debridement.

Conclusion

There has been a significant surge in the number of DFA
presentations in the UK. Prevention is the key, but early
recognition and active intervention would aid in preventing
limb and life-threatening complications.

Diabetes UK has produced a booklet on “How to spot a Foot
Attack” for people who have been identified as at risk. This
booklet has been circulated among the GP’s in United
Kingdom. This would help in early recognition of a foot attack
and a rapid response to control and prevent its progression to a
point where it might lead to limb loss and even death. The
strength of the pathway and a multidisciplinary team is that the
patients are referred at appropriate time to prevent such
complications.

We would like to conclude by stating that a tri-pronged
intervention by urgent MRI to delineate the affected from
normal tissue planes, aggressive and targeted IV antibiotic
therapy, and aggressive surgical debridement exploring all the
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tissue planes of the affected limb alongside local antibiotic
delivery system is the way forward in managing these aggressive
infections.

Clinical Message

This article elaborates our experience in managing a DFA and
explain the importance of early recognition and aggressive
management.
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