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EPIDEMIOLOGY

> The Diabetic foot constitutes a
tremendous challenge for patients,
caregivers and health care systems

> During their lifetime one in seven
diabetic patients develops foot ulcers
which are highly susceptible to
infection

85% of amputations are preceeded by
an ulcer

The diabetic foot treatment expenses
absorb about 40% of overall hospital
budget for diabetes

Lavery L.A. et al,, Diabetes Care, 19:48, 1996




-DFI treatment accounts for up to one-quarter of all
diabetic admissions in both Europe and the United
States making it the single most common reason for
DM-related hospital admission.

-Approximately two third of lower extremity
amputations are the result of an infected ulcer

-Surgery as a part of a multidisciplinary approach
IS a key in the management of many types of
diabetic foot infections (DFIs)

Pecoraro RE Diabetes Care 1990

Apelquist J et al Foot Ankle Int 1995
Armstrong DG Diabetes Care 1998
Boulton AJet al Wound Repair Regen 1999
Lipsky BA et a Clin Infect Dis 2004
Lavery LA et a Diabetes Care 2006
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Table 1

Key changes in the knowledge and management of dizbetic foot infections in the last 30 years—summary of the authors” views

Research field

1985

2015

Pathogens
Microbiclogical diagnosis
Imaging

Antibiotic agents

Route of administration
and site of treatment

Spectrum of antibiotic therapy

Dweration of antibiotic therapy

Surgical approach
|

Revascularization
Manzagement
guidelines

Adjunctive treatments
Dressing

Scientibic publications

Methicillin-susceptible Stephylocoocus aurens,
streptococcd, Enterobacteriaceas
Standard culteres, usually of swab specimens

Plamn ¥-rays; scintigraphy { bone, leukocyte scans]
Penicillins: 1% to 3™ generation cephatosporins;
some 2" generation flusroguinolones

Initial {sometimes prolonged ) intravenous
administration, usually in hospital

Relatively broad [directed at Grame-positive and
Gram-negative pathogens)

Many wreeks for soft tissue infections; =6-12
wieeks for bone

Aggrressive [ablative ] therapeotic surgery;
inpatient treatment

Open vascular surgery
Mostly individuzl, emparical approaches

Individual recommendzationz and practices on the
hospital level

Stimulation with growth factors; platelet-rich
products; larval biotherapy (maggots)

Simple dressings, with separate use of
disinfection agents

Mostly case series

More multidrug-resistant organisms [MBESA, ESBLs}

Predominznee of Gram-negative pathogens in [subjtropical climates
Aerobic and anaerobic cultures of tissue specimens (soft tssue and bone]
Muolecular microbiology (eg, PCR)

Metagenomics

MRI; SPECT)CT; PET)CT

4"Mi5™ peneration cephalosporing; carbapenems; 34" oeneration
uoroguinolones; linezolid; daptomycin

Muostly orzl {sometdmes after a brief intravenous course], even in the
presence of vascular disease or osteomyelitis; some topical; outpaticnt
except for severe infections or complex treatments

Very broad empiric therapy for severe infections; more targeted For mild)
moderate infections and for definitive therapy

1-2 weeks for =oft tizsue infections; 4-6 weeks for osteomyelitis

More conservative [tissue sparing] therapeutic {even for osteomyelitis)
and preventive surgery; corrective surgery; e —
afben in cutpatient facilities and specizlized diabetic foot centres
More percutaneous angioplasty and distal bypasses, including
infragenicular

Clinical guidelines based on systemabic reviews; multidisciplinary
teams, especially including podiatry; clinical pathways; some
behavioural sciences

national guidelines; validation of guidelines

Hypertaric oxygen therapy; granulocyte-stimulating factors; research in
stem cell and bacteriophage therapies: microbiome concepts

More hydrohbre and silver-containing dressings; studies with topical
antibiotics embedded in dressings

More prospective randomized tnals, multicenter studies, and evidencoe-
based [Cochrane ) meta-analyses

ESBL, extended-spectrum beta-lactamase; MR, magnetic resonance imaging; MRSA, methicillin-resistant Stophylococous gurews; PETCT, positron emission tomography|
computed tomography; SPECT/CT, single photon emission computed tomography/computed tomography.




CASE HISTORY

F.F. Male 78 yrs old

Type 2 Diabetes (insulin/Dapaglifozin)
Stroke (2004)

CHD (CABG 2023)

Atrial Fibrillation (rivaroxaban)

Diabetic Retinopathy (vitrectomy 2018)

Charcot Neuroarthropathy class 2 Frykberg &
Sanders left foot (midfoot fusion 2022)




CASE HISTORY

 December 2023 a new
lesion on the plantar
aspect right hindfoot

« Admitted January 29
2024 in DF Department
MCH Cotignola Italy




Differential Diagnosis:
Osteomyelitis?
Acute Charcot Neuroarthropahty class 57




Vascular Assessment at
Hospital Admission

* TcPO, right foot 19 mmHg

* Duplex Scanning: occlusion of Anterior
and Posterior Tibial Arteries




Surgical Procedure (1) January 30th 2024

« Surgical debridement of soft tissue
* Exposition of calcaneal fracture

 Bone biopsy for micro and histo
evaluation

* Microbiological results on bone
biopsy:
— Proteus mirabilis
— Staph epidermidis MR
— Enterococcus faecalis

-




AngioPTA January 31 2024

 Extensive BTK disease




AngioPTA January 315t 2024

* PTA posterior tibial artery and plantar
artery

* PTA proximal anterior tibial artery
(ineffective treatment in distal artery)
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Surgical Procedure (2) February 15t 2024

« Calcanear wedge osteotomy

* Reduction of the fracture and application
of ALBS

e Stabilization of the hindfoot with external
fixation

 After bleeding control NPWT plus
antiseptic (polyhexanide) instillation has
been started




EXTERNAL FIXATION

External fixation for midfoot/hindfoot reconstruction
and stabilization offers a versatile alternative when
Internal fixation is not feasible

The use of transosseous wires provides increased
stability with compression of the desired osteotomy
and/or joints to obtain bone healing while allowing
total offloading of the surgical site

At the same time immediate partial weight bearing
status in certain casesis allowed

Thesurgical siteis easily inspected




Surgical Procedure (3) february 27th 2024

« Surgical debridement I
« Application of dermal substitute y




Surgical Procedure (4) May 27t 2024

 Autologous skin graft




Secondary Prevention Protocol from july 2024




Take Home Messages




THE OVERLAPPING RELATIONSHIP OF RISK FACTORSASSOCIATED WITH NON-TRAUMATIC LIMB LOSSIN
THE US. ESTIMATESOF TOTAL AFFECTED USPOPULATION, USPREVALENCE AND ANNUAL INCIDENCE RATES
ARE SHOWN

Peripheral Arterial

Disease (PAD)
~15 mullion persons
5% of U.S. population

Diabetes mellitus
26 million persons
8% of U.S. population

ritical Limb
Ischemia (CLI)

15 1 h, pErsons
~0.5% of USgopuiation

Foot ulcers

Peripheral 1.5 million .
persons Limb Loss
NeUfOpathy 5‘0"0“ 34,000 persons

1.3% of DM

~10-15 million persons
Population par yad

opulation
40-60% of DM population Wiiiaiies
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Treatment of Diabetic Foot Ulcer: An Overview
Strategies for Clinical Approach

Lum Dalla Pacla* end Exin Faglia®

Keypoints for avoiding amputations

 Relief of plantar pressure in the treatment of
neuropathic plantar ulcer

 Revascularisation procedures

« Emergent treatment of infected diabetic foot

« Surgery of the chronic diabetic foot
(ostemyelitis)

e Surgery of Instability and deformity
(Neuropathic foot/Charcot foot)

« Advanced local therapy (NPWT, Bioengineered
tissues, exfix)

« Patient education and compliance
» Diabetes control
» Control of CV risk factors -




Heel ulcers result from a combination of chronic
pressure, neuropathy, and PVD

Unlike lesions located at forefoot and midfoot levels,
hindfoot and calcaneal lesions have a poor
healing rate even in the case of sufficient
vascular supply and consecutive to aggressive
debridement associated with adequate antibiotic
therapy

Despite difficulties in obtaining a successful
conservative treatment, several clinical studies have
shown the possibility to obtain limb salvage
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Combination of Open Subtotal
Calcanectomy and Stabilization With
External Fixation as Limb Salvage
Procedure in Hindfoot-Infected
Diabetic Foot Ulcers

Luca Dalla Paola, MD', Anna Carone, MD', Giullo Boscarine, MD',
Giuseppe Scavone, MD', and Lucian Vasilache, MBBS'
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1sion eritenia were the following:

E_!h.‘ur’ Area '2-1 1.'rn'l

boore lesion lIIB-D using University of Texas
Clasgification

Chnical evidence of soft tissues infection
MREISPECT-CT {magnetic resomance imaging sin-
gle-photon ETnI=sion computed tomography) posi-
tive for caleaneal -.'-hl-_'uru:-,-l.'lilq':u.

[ranscutancous oxygen pressure messured on foot

=30 mm Hg.

Table |. Characteristics of the Poputation Studiad. [nel
Charactaristics Tal Population (M = 1B |
Mlalatsmale, n 13 }
Typa 177 BM. n 117 -
Age {pears), mean & 50 b>.F + 8.1
CHE fhistory], n {5 13723 3.
GFR [mlLimin) 4
== 4
el=R7 ]
=59 B z
=] 1 o
Wound sEps I TC, FE (100
I8 | %)
Mesin wourd aren I:l.l“;I. G 14
man & 50
ST, () 13 (T1.2)
PTA. n (%) 10 (55.8)
Bypass, n 1]
Abbronations: D, deberes malirus; CHD, coronary heart disease;
GFA, glomerular Sioaton raoe; TUC, Taas Unmersiny Classticacion
PO, periphiral vaeiler disssse FTA, porsiutanedin trandkiring
sfeplly




CONCLUSIONS

DFO require rapid multidisciplinary team assessment.

Use of bone culture, histology, MRI is recommended, but
osteomyelitis can be difficult to objectively diagnose.

Osteomyelitis is not an indication for primary amputation

Spreading or deep diabetic foot infections likely require
surgical inpatient management

The goal of therapy is to prevent amputation and to
preserve as much of the weight bearing surface as
possible.

Vascular assessment and liberal revascularization are
Imperative to a successful outcome in treating a diabetic
foot infection.

e




Thank you for your attention
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