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Diabetologist

District Nurse

Nurse \ Diabetic Team

The Diabetic Team

The Patient

Practice \ /

Paediatric
Consultant

v

R 7
Tissue Viability Nurses / Podiatrists

Radiologist

Diabetes

__— specialist

nurse

Dieticians

Pharmacist

Microbiologist

Vascular Surgeon




Ea IWGDF Practical Guidelines
cgj IWGDF Prevention Guidelines

[WGDF Classification Guidelines

@@ IWGDF Guidelines - Development and Methodology

Guidelines

International Working Group on
the Diabetic Foot

>100 experts from
>40 countries




“Pressure is a factor

in 90% of

diabetic plantar
ulcers, and the
pressure must be
modified or
removed” (CAWC, 2006)
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Off-loading reduces both
pressure on the foot and

strain rate.

Removable cast walker
(treated left foot)

Normal shoes



A platform-
based foot
pressure/shear
sensor
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https://www.researchgate.net/publication/258715359_A_platform-based_foot_pressureshear_sensor

act tangentially in
anteroposterior and mediolateral directions
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Factors contributing to foot ulceration

Intrinsic factors

Extrinsic factors

* Bony prominences

« Limited joint mobility
* Deformities

» Callus formation

* Previous foot ulcer

* Neuroarthopathy (charcot)

« Walking barefoot

* Inappropriate footwear
» Falls and accidents

* Objects inside shoes

* Thermal trauma

* Activity level



Intrinsic

Callus




Extrinsic - footwear
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Offloading
Orthosis

Wound

treatment Preventive

Preventive shoes

Wound shoes

WEILE

orthoses

Foot orthosis




The 4 Essentials/for Preventingi DFU

Patient
Education

Keys to
— Prevention
/
g/ 1 ¥ -
Protective
Foot SKin & Protective Surgeries

Toenail Care Footwear
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Cornerstones of Foot Ulcers Prevention

E |dentifying the at-risk footj
* Regularly inspecting and examining the at-risk foot

* Educating the patient, family and healthcare professionals
* Ensuring routine wearing of appropriate footwear

* Treating risk factors for ulceration



Pathophysiology - é.“
* pathways to ulceration: o8

Nmmpwq(¢1-)isdm+abmrmdmm+mmJ

* Having two or more risk factors simultaneously

Diabetic peripheral Peripheral artery disease

neuropathy
"I " = "'“““""'““‘"J
D Insensitive and deformed foot D Impaired healing

Necrosis of tissue
|| abnormal loading of the foot
D High mechanical stress and callus formation

subcutaneous hemorrhage and skin Break in epidermis/dermis

ulceration

K2 & K




Table I. The IWGDF 2019 Risk Stratification System and corresponding foot screening frequency

Category  Ulcer risk Characteristics Frequency*

0 Very low No LOPS and No PAD Once a year

| Low LOPS or PAD Once every 6-12

months

2 Moderate LOPS + PAD, or Once every 3-6
LOPS + foot deformity or months
PAD + foot deformity

3 High LOPS or PAD, and one or more of the Once every |-3
following: months

- history of a foot ulcer

- a lower-extremity amputation (minor or
major)

- end-stage renal disease

loss of protective sensation (LOPS)
Peripheral artery disease (PAD)







D FOOT How to Manage People who are at Risk of Diabetic Foot Ulceration (DFU) ?

international

LOPS + PAD LOPS OR PAD
OR .

LOPS + Foot deformity . . :
Major or minor amputation
OR OR

PAD + Foot deformity End stage renal disease

NO Loss of Protective Sensation
(LOPS)
NO Peripheral Artery Disease
(PAD)

History of DFU

Examine Examine Examine
ONCE EVERY 6 MONTHS ONCE EVERY 3 MONTHS ONCE EVERY 1-3 MONTHS

Examine
ONCE A YEAR

*Limited Joint Mobility

el IWGDF Prevention Guideline qi;’_,l



IWGDF Risk Classification System 2015 Routine wearing of appropriate Footwea
Category Characteristics Frequency Recommendation
0 . Once a ey
No Peripheral Neuropathy oar Off-the-shelf, Properly Fitting Footwear
LOW RISK ¥
Once
1 Peripheral Neuropathy everyb Properly Fitting Footwear & Custom-made Insoles
MEDIUM RISK months
Peripheral neuropathy with [Once every
2 peripheral artery disease 3-6 Therapeutic Footwear, shoes, custom made insoles, or toe orthoses
HIGH RISK and/or a foot deformity months
Peripheral neuropathy and a Once every| Therapeutic (custom-made orthopedic) footwear or custom-
history of foot ulcer or lower- 1-3 made insole: has demonstrated 30% plantar pressure
extremity amputation months

relieving effect at high risk areas on previous ulcer location.
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* Rigid rockered sole
* Multilayered insole (offloading capability)
* Wide base (flared heel)

* Reinforced heel counter

Ouarter  Topime Thostopening  Vamp

* Seamless upper —

Tie cap with

wffenng irtarnal stiffening

* Breathable upper material

* Soft upper lining
* Enough depth, width, and length
* Fixation



i S IWGDF Prevention Guidelines

Rocker soles s

Mid-Stance

* Enhance and ease forward

-~ Metatarsal Metataewl
propulsion o, NG
* Offload areas of high plantar T el
pressure
. . . dn, ...Q\“m“’
* Reduce loading time over sites o | -
vulnerable to excessive pressure L

Mid-Stance

* Replace lost motion

* The apex of rocker must be
proximal to the pressure area




* Rocker shoes have rigid soles:

* To restrict MP joints DF

* To prevent anterior displacement
of the submetatarsal fat pad

* To decrease plantar pressure

* distal migration * nhormal
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Indications Comments

Uncontrollable deformities
with lower levels of footweasar

The ultimate inprotective
footwear

May require Klenzak brace

Custom Molded to contrel angular and/or
rotation deformities

Major deformities static and/
or dynamic

Single problem or

minor deformities Prescnptlon Added to off-the-

Adjustments shelf shoes

Large toe boxes;

Risk factors for - - .
Off-the-shelf Diabetic Shoes room for inserts

foot wounds

A variety of

Quality Walking/Athletic Shoes lengths &
widths

Minimal or no
risk factors for
foot wounds
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Offloading

Assistive
Device

Footwear Orthotic Device

Surgical
removable
| osteotomy
walkers

Achilles tendon

Bed Rest

shoes

crutches/canes

PTB Brace

lengthening




& Offloading with assisstive device

Crutches Walker Wheelchair



Offloading
orthoses




Heel offloading for bed and walking




Pressure off-loading Orthoses
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Plantar ulcer

Non —plantar ulcer

plantar DFU

total contact cast or
irremovable fixed ankle
walking boot

non-plantar

relieves pressure at the
site of the ulcer

Alternative for frequent
dressing changes

removable cast



USUAL LOCATIONS OF ULCERS
IN THE DIABETIC FOOT

Supinated foot Flatfoot, collapse of the
midfoot
i€ o ~
Deformity of the toes Deformity of the forefoot
28% . "\e

20%
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OFF-LOADING OPTIONS BY AMOUNT OF EVIDENCE AND CONDITION™

Total
Contact
Cast’

CROW
boot

Pre-
fabricated
walker

DH walker IPOS shoe

Ortho wedge

Post Op
shoe

Healing
sandal

Reverse
IPOS

LCnard
splint

PTB
brace

MABAL shoe

Dorsal digit L]

Plantar digit ® @ @ & - & @ ®
:::::—atrarsal ® ® ® ® ® ® ® ®
::Z?:alxrsal ® ® ® ® ® ® ® ®
s B9 ® ® ® @ e @ ® =
Heel 4( ® @ ) 8 @ 8 ® &

Raproguced with pemnss.m oy Omny Wound Management. Snydar RJ, Lanier, KK- Offoading aimcult wounds and conditions in diabetic patient. Ostomy Wound Manage 48: 22, 2002.
* Updated Image with the market ieading TCC System, TCC-£EZ*



Selecting an Offloading Device By @l@@rﬂ(ﬁi?@’il

>80% diabetic foot ulcer healing rate

Short Removable Cast Walke
Healing Sandal with Solid Rocker
Sol

Custom Device + Shoe

Total Contact Cast
Tall Removable Cast Walker +/-
1 ;'17’ (51\'4]3(7 ” i ('V'.\ on

Total Contact Cast +/- Modification
Tall Removable Cast Walker with
Insole Modification

+ Total Contact Cast with Modification
* Healing Sandal with Insole
R’f[_'ﬁ]h('-'r‘ii(il'
: l\(ﬁ»\‘*"JBnIJTUJt

AM /1”,‘ Jourr




Neuropathic DFU

Ischaemic DFU

3N £
‘ '
4 v
-

Neu_roischae-mic DFU



Venous leg ulcer Arterial ulcer

- Common in elderly

- Result of chronic venous
hypertension

- Persistent inflammation

- Hemosiderin deposits

- Lipodermatosclerosis

&'

- Reduced blood supply
- Ischemia, necrosis

- Little exudate

- Atrophic skin

- Common in diabetes

- Pain

pressure graduated stocking for preventative

the development of PUs caused by prolonged and continuous
application of compression stockings to the lower limbs



new score of ulcer type

the Site, Ischemia, Neuropathy,
Bacterial Infection, and Depth
(SINBAD)

SINBAD system
Category
Site

Ischemia

Neuropathy

Bacterial
infection

Area

Depth

Total possible
score

Definition

Forefoot
Midfoot and hindfoot

Pedal blood flow intact: at least one
palpable pulse

Clinical evidence of reduced pedal
flow

Protective sensation intact
Protective sensation lost

None
Present

Ulcer <1 cm?®
Ulcer 21 cm?

Ulcer confined to skin and
subcutaneous tissue

Ulcer reaching muscle, tendon or
deeper

Score

=
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Neuropathic Plantar Forefoot or Midfoot ulcer

Chajd Jg ba

total contact cast
non-removable knee high walker

> ple 0 glo oz O

IWGDF Offloading

removable knee-high | (a3 agadad
offloading

removable ankle-high | .. . i
t e

Guideline :

Oloyd oyl b

Eotwear combined with felted foaﬂ
ooy pziy bas
[ Surgery ] CenSld &)900 )0
kb sle pleys




Ola i Jg) B

total contact cast
non-removable knee high walker




Accepted gold standard

PROVEN CLINICAL EFFICACY FOR TCC -5 Meta analyses, 12 RCT

TCC has a healing rate of about

within weeks”




Total contact cast

Reduces shearing forces on the Removes propulsive phase of gait ~ Total Contact Cast decreases

diabetic foot ulcer and patient and locks ankle at 90° pressure on the 1st metatarsal by

stride length 69% and decreases heel pressure
by 45%3




Removable TCC




IS IT POSSIBLE TO IMPROVE THE OUTCOME?

SCORE: 0, absent; 1, present in <33%; 2, present in 34-66%; and 3, present in >67% of the lesion

No TCC (n=10) TCC (n=10)

2.8 HYPERKERATOSIS 1.8

FIBROSIS

CAPILLARIES

INFLAMMATION

GRANULATION

Piaggesi et al. Diabetes Care 2003; 26:3123-8




Total contact cast wall load in patients with a
plantar forefoot ulcer and diabetes




Effect of different
casting design
Characteristics On e wmtmsmm: (0 coram
offloading the w
diabetic foot

(d) Cast shoe flat sole (e) Cast shoe without custom- (f) Creating a BTCC from a TCC
moulded foot-device interface
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e |t is the

»9o 3)lge

for the offloading of mid- and

forefoot lesions

e ankle pressures 2 80 mm Hg, a toe pressure =2 74 mm Hg, ankle
brachial index (ABI) of 20.7.

e or atoe-brachial index = 0.55

* offloading for neuropathic non-infected plantar ulcers ,the

inability to fee
* portion of the

a (10-gram) monofilament in contact with any

nlantar surface of the foot

e Acute or subacute neuropathic (Charcot) osteoarthropathy

* with or without accompanying ulceration
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Neuropathic Plantar Forefoot or Midfoot ulcer

G2 Jy ad

IWGDF Offloading il "=l —
Guideline

removable knee-high | (ta ;3 agalad
offloading

removable ankle-high | .., agudad
offloading

oleys oyl b
Eotwear combined with felted foaﬂ
oleyd ey b
Surgery CanSl &30 O
sk sla (leyd
\ J




removable cast walker - instant total contact cast




removable knee-high offloading device
Non -removable knee-high offloading device




Prefabricated removable walkers

* Prefabricated removable walkers that are rendered irremovable have
been shown to be as effective as the TCC

A B

Non-removable devices healing rate > 80%
Removable devices healing rate < 60%

_ Rew iTcc

. ' " v . } »
g t 7.5 - ) ,
‘ '.\- a g;-n \}w’:—’ E:v‘-'\ '7 N\ ; \v—.* ﬂ &L LA r‘ﬁ'wﬂln. v?



Neuropathic plantar forefoot or midfoot ulcer
with either mild infection or mild ischemia

Non-removable knee-high offloading device




Neuropathic Plantar Forefoot or Midfoot ulcer

\WGDF Offloadinglill. ' B
Guideline ¥

removable knee-high | (la 3 g3 ad
offloading

removable ankle-high Cha 3 p g Jad
offloading

. ol pile b
Eotwear combined with felted l’oaﬂ
oleyd paiy o>
Surgery ConSs &)90 5
8 sla pleyo
\ =




Removable Cast Walkers
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Removable knee-high offloading device o>



neuropathic plantar forefoot or midfoot ulcer with
both mild infection and mild ischemia,

with either moderate infection or moderate Ischemia

* removable knee-high offloading device to promote healing
of the ulcer




a neuropathic plantar forefoot or midfoot ulcer with
both moderate infection and moderate ischemia,

or with either severe infection or severe iIschemia,

primarily address the infection and/or iIschemia, and
consider using a removable offloading




Neuropathic plantar heel ulcer

consider using a knee-high offloading device

PTB



Non-plantar foot ulcer

*removable ankle-high offloading device,
e footwear modifications,

* toe spacers,

* Orthoses,

* depending on the type and location of the foot
* ulcer, to promote healing of the ulcer







Role and Determinants of Adherence to Off-loading in Diabetic Foot Ulcer Healing
Ryan T. Crews, Biing-Jiun Shen,, and Loretta Vileikyte . Diabetes Care 2016;
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Neuropathic Plantar Forefoot or Midfoot ulcer

Gl Jy) i

total contact cast
non-removable knee high walker

removable knee-high | (ta 3 a2 lad
offloading

removable ankle-high (a3 agou Jad
offloading

oleyd ol b

| footwear combined with felted foaﬂ
oleyd pay b
( Surgery oSl )90 5
b sl olayd




C)Lo).) P 9 b

Removable ankle-high offloading




The knee-high, ankle-high, and shoe-high removable cast
walkers (RCWs) and a standard athletic shoe and the resultant
walking peak plantar pressures

> A
N

e
Knee RCW Ankle RCW Shoe RCW Athletic Shoe

b,

e
y
R




Neuropathic Plantar Forefoot or Midfoot ulcer

Chajd Jyl d

total contact cast
non-removable knee high walker

removable knee-high | (ta 2 aga ki
offloading

removable ankle-high Chea 3 a gou Jad
offloading

oleyd eyl b

| footwear combined with felted foam |
oleyd paiy s
[ Surgery C‘.....S..‘.': CJ),.-O )»)
kS sle pleyd




ol oyl o>
Wound Care Shoe System










Forefoot
offloading
shoe
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Neuropathic Plantar Forefoot or Midfoot ulcer

Chajd Jyl d

total contact cast
non-removable knee high walker

removable knee-high | (ta 2 aga ki
offloading

removable ankle-high Chea 3 a gou Jad
offloading

oleyd eyl b

| footwear combined with felted foam |
oleyd paiy s
[ Surgery C‘.....S..‘.': CJ),.-O )»)
kS sle pleyd




Felted Foam as an Offloading Method




789 xSk ws el L ol

S aureus Ps aeruginosa C albicans
(NCTC 10788 ATCC 6538) | (NCIMB 8626 ATCC 9027) | (NCPF 3179 ATCC 10231)
Time Hapla All Wool Felt Gold
Inoculum 4.1x10¢ 3.6x 108 2.8x10¢8
|4 Days <I0 <10 6.7x103
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Felt

* Reduces pressure by
61%

= Simple and cheap

* Replace weekly




Felt modified donut pad places under the insole to deflect pressure
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Charcot neuropathic osteoarthropathy




Anatomic Classification

|: Midfoot = 60%

ll: Hindfoot =2 10%

IHIA: Ankle = 20%

1IB: Calcaneal Tubercle




Classification, Characteristics and Treatment Strategies for Charcot Foot

Stage Charactenstics Treatment*

0 Clinical stage Eryvthema, edema, increased temperature Limited weight bearing (possibly
1o fool TCC or PPWB), close observation

1 Fragmentation stage Perarticular fractures, joint didocation, TCC, limited weight bearing
instability, deformed fool

2 Coalescence slage Heabsorption of bone debris TCC followed by CROW

3 Reparalive slage Sable ool Possible surgical intervention for

removal of bony prominences
associated with ulceration

TCC = total contact cast, PPVVB = prefabricated pneumatic walking brace; CROW = Charcot restraint orthotic walker
AV LY Y] Ye : oo d> 0 ®
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Conservative Treatment

« Total Contact Cast

* Rest & elevation decrease swelling

» First cast change @ 1 week
» Dramatic initial reduction in swelling
» Cast loosens leading to blisters & new ulcers

» Reduces load to about 1/3 of the normal foot

* Do not overpad

» Use felt or foam to pad bony prominences




CROW Walkers
N =




Charcot Restraint Orthotic
Walker (CROW) boot. A
patient is able to ambulate
with this device once the
acute phase has passed.




Acute

Charcot
Yes
Ulcer?
—=  |nfection? No
Mo
Yes Total contact
cast
Antibiotics,
debridement l
Splint, brace,
+ walking cast
Quiescent l
Charcot
Can deformity be
accommodated?
Yes
Permanent

custom shoes

Surgery

No




prefabricated walker

*that it is unable to accommodate severe
frontal plane bony deformities and
therefore might not be appropriate for
patients with acute and chronic Charcot
osteoarthropathy with significant deformity
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Offloading

ASSISFIVG - Orthotic Device
Device

removable
shoes
walkers

Bed Rest

crutches/canes

—

wheelchairs

Surgical

osteotomy

Achilles tendon

lengthening

tenotomy







