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Abstract

COVID-19 pandemia began in Wuhan, China, in December 2019. A total of

1 878 489 people were infected and 119 044 people were lost because of the dis-

ease and its complications by 15 April. Severe morbidity and mortality compli-

cations are mostly seen in elderly and patients having comorbidities. Diabetic

foot ulcers (DFUs) are one of severe complications of diabetes mellitus and it

may require urgent surgical interventions. In this paper, we aimed to create a

management algorithm to prevent the unexpected complications that may

occur in the patients and health care workers during the evaluation of

COVID-19 in DFU patients who require urgent surgical intervention. We

advise the use of thorax computerised tomography for preoperative screening

in all DFU patients with severe signs of infection and especially those requir-

ing urgent surgery for both the detection of the possible undiagnosed COVID-

19 in the patient for the need for close follow-up and protection of the surgical

and anaesthesiology team.
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1 | INTRODUCTION

In December 2019, a novel corona virus strain is identi-
fied which is transmitted via droplets and enters human
through airway epithelium, which then may cause severe
pneumonia and acute respiratory distress and respiratory
failure.1 The outbreak began in Wuhan, China, and the
disease is called COVID-19. On 12 March 2020, it was
classified as a pandemic by World Health Organization.
A total of 1 878 489 people were infected and 119 044
people were lost because of the disease and its complica-
tions by 15 April, since the outbreak of the virus. The
course of the disease is very similar to seasonal flu in
most of the cases, especially in young and healthy ones,
but it has severe morbidity, and some mortality

complication is seen in mainly elderly and disadvantaged
patients; substantial amounts of them were diabetic and
they have also diabetic foot wounds.

Diabetes mellitus (DM) is one of the most common
chronic disorders worldwide and affects multiple systems
in the body. It may increase the risk to infections through
elevated blood glucose levels, microangiopathic compli-
cations, and resulting impairment of the immune
system.2 In previous coronavirus outbreaks (such as
MERS-CoV), patients with DM have been shown to have
a worse prognosis compared with the population without
comorbidities. 3

Diabetic foot ulcer (DFU) is a common complication
of DM because of peripheral neuropathy and peripheral
angiopathy caused by the disease. DFU is the cause of
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approximately 20% of DM patients' admissions to the hos-
pital and patients with DM have a 20% risk of developing
a foot ulcer in their lifetime.4 Considering the incidence of
DFUs which was reported as 6.1 patients having their first
ulceration per 1000 annually in 2018,5 it is safe to conclude
that large number of patients with or without COVID-19
will require medical services during the pandemic.

In this article, we aimed to create a management
algorithm to prevent the unexpected complications that
may occur in the patients and health care workers during
the evaluation of COVID-19 in DFU patients who require
urgent surgical intervention.

1.1 | Evaluation or physical examination

• Use of surgical mask at all times (both patient and
health care providers).

• Keep 6 ft distancing (except physical examination).
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FIGURE 1 Algorithmic approach for diabetic foot ulcers

Key Messages

• COVID-19 affected 1 878 489 people and caused
to death of 119 044 people

• it has poor prognosis for people with comorbidity
• diabetes mellitus (DM) is one of risk factors for
severe morbidity and mortality. Diabetic foot
ulcer is one of the severe complications of DM

• an algorithmic approach was created for manage-
ment of diabetic foot wounds during COVID-19
pandemia

• for patients with severe infection signs who are
in need of urgent surgical interventions, we rec-
ommended thorax computerised tomography
prior surgery for screening the detection of the
possible undiagnosed COVID-19
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• Carefully question about for fever, cough, and respira-
tory distress or whether infected with COVID-19.

• Evaluation of the patient's vital signs (fever, pulse,
blood pressure, and breath count).

• Evaluation of the wound and degree of infection.6

1.2 | Treatment recommendation: An
algorithmic approach

• If there is no infection or mild infection in the wound,
and there is no fever, local wound care is suffıcient at
home and weekly online consultation can be planned
by using WhatsApp (WhatsApp Inc., California).

• If there is no infection or mild infection in the wound,
and a fever is present, local wound care and COVID-19
investigation should be recommended with nasopha-
ryngeal swab.

• If there is moderate infection in the wound, and there
is no fever, debridement at outpatient clinic and local
wound care are sufficient at home and weekly online
consultation can be planned by using WhatsApp
(WhatsApp Inc., California).

• If there is moderate infection in the wound, and a fever
is present, debridement at outpatient clinic and then
local wound care are advised and COVID-19 investiga-
tion should be recommended with nasopharyn-
geal swab.

• If there are severe infection signs, hospitalisation is
needed.
� If urgent surgical intervention is required:

• Thorax computerised tomography (CT) and surgi-
cal work-up prior to surgery.

� If urgent surgical intervention is not required:
• Treatment for DFU infection (such as intravenous

antibiotics, fluid replacement, correction of elec-
trolytes imbalance, glucose control, etc.) with
investigation of COVID-19.

• Single-stage radical surgery with preferably local or
regional block anaesthesia.

• Short hospital stay and strict glucose regulation.
• Online consultation to decrease the number of hospital

visits (Figure 1).

2 | DISCUSSION

Although DM is an endocrine system disease, it could
have systemic effects on different body systems. It has
been shown in previous studies that DM increases
patient's susceptibility to infection. During COVID-19

outbreak, it has been shown to be a risk factor for patient
mortality.7 DFU is a complication of the DM, which is
the most common reason for DM patients to apply to the
hospital. It causes approximately 40% of all non-
traumatic lower extremity amputations.6 Not all diabetic
foot wounds are infected and could often be followed up
with local wound care. Recommendations for infection
detection, wound care, and treatment are regularly
updated by International Working Group on the Diabetic
Foot. According to these recommendations, any DFU
infection with the presence of two associated systemic
manifestations such as temperature >38�C or <36�C,
heart rate >90 beats/min, respiratory rate >20 breaths/
min or PaCO2 <4.3 kPa (32 mm Hg), white blood cell
count >12 000/mm3, or <4000/mm3, or >10% immature
forms indicates severe infection (Grade 4).6

The most common symptoms of COVID-19 are fever,
cough, and dyspnoea. Fever is present in 98% of the
patients. In these patients, a decrease in white blood cells
and an increase in lymphocytes are shown. The rate of
sensitivity of nasopharyngeal swab Reverse Transcriptase
Polymerase Chain Reaction (RT-PCR) in COVID-19
infection is around 40% to 60%.8,9 The procedure with the
highest sensitivity for RT-PCR is via bronchoalveolar
lavage sampling in patients with lung involvement. On
the other hand, even if RT-PCR is negative, the sensitivity
of thorax CT is around 97%.10,11 Therefore, a possible
false negative result in the RT-PCR test may not change
the COVID-19 diagnosis.

The prognosis of the disease is similar to seasonal flu
in healthy children and adults. But it has severe morbid-
ity, and some mortality complication is seen in mainly
elderly having comorbidity such as DM. If there is any
suspicion for COVID-19, routine investigation should be
carried out and the patients should be hospitalised if
there are any positive signs in investigative studies.

For patients with DFU who have severe infection and
systemic findings, especially those requiring urgent surgi-
cal intervention, thorax CT screening should be a helpful
rule-out study for COVID-19 because it has high sensitiv-
ity. Besides, it may help delay non-emergent surgery in
those with signs of mild local infection and positive tho-
rax CT. In patients with signs of moderate local infection,
detection of COVID-19 allows monitoring of the patient
with a multidisciplinary and cautious approach. Thus,
anaesthesiologist's and surgical team's prepared interven-
tion to the patient also minimises the transmission risk of
possible COVID-19 infection to health care workers.
Regional block anaesthesia techniques were preferred,
radical surgeries should be carried out, and intensive care
unit should be prepared.

In DFU patients with severe infection findings and
negative thorax CT results, a decision to implement
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regional block techniques and to perform radical single-
stage surgery instead of staged surgeries can decrease the
patient's length of hospital stay, thus decreasing risk of
nosocomial infection spreading in DM patients and facili-
tate usage of currently limited number of patient rooms
for other clinics and patients.

3 | CONCLUSION

We strongly recommend the use of thorax CT for preop-
erative screening in all DFU patients with severe signs of
infection and especially those requiring urgent surgery
for both the detection of the possible undiagnosed
COVID-19 in the patient for the need for close follow-up
and protection of the surgical and anaesthesiology team.
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