Advanced Care Practices
AOff Loading

Vickie R. Driver MS, DPM, FACFAS
Professor, Orthopedic Surgery, Brown University,
Pr for the

Limb Preservation Research and Education

PECORARO: Diabetes Care 199(

r

R

W ) \,‘\ ‘
7|l 5 .
ClEEIEE
d|Nedlieedlicedies]

NEUROPATHY  MINOR TRAUNA

BAsLME . EAVRON
MENTAL

4+ WTERCURRENT ;. INTENCURRENT
PATHOLOGY PATHO- PATHO-

sxw
LESIOn
Ve PHYSIOLOGY  PHYSKLOGY

/ ACCUMULATION of COMPONENT ~/ COMPLETED
CAUSES TO FOAM A SUFFICIENT CAUSE T‘“‘i'a"ﬁn\l,“\‘g* }

Advanced Therapy for DFUs : Team Approach

A Elliot Joslin, diabetologist

A Founded first hospital based foot
care clinic at New England
Deaconess Hospital in 1928

A Team approach including foot
care, medical nutrition, exercise,
prompt treatment of foot
infections, specialized surgical
care
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Objectives:

A51T AAOOGOAT A AAOGAT AAA
debridement, off loading and advanced
therapies.

A New OftLoading Consensus Guidelines

A TCC, Overwhelming Evidence

A Patient Selection & Tips

Limb Preservation and Education Research

Advanced Therapy for DFUs : Team Approach

Advanced Therapy for DFUs : Team Approach

A NE Deaconess Hospital legacy
T 1940s - Leland McKittrick i TMA

[ 1950s - Frank Wheelock i vascular surgery

I 1980si Gary Gibbons, David Campbell, Frank
Pomposelli

[ 1990s i Frank Logerfo (1984 NEJM)
AExtreme distal revascularization (Gibbons 1993)

i 1990si Frykberg, Habershaw, Chrzan, Giurini,
Rosenblum i podiatry / foot preservation
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CLINICAL BENEFIT

Reducing Amputation Rates in Patients with
Diabetes at a Military Medical Center

Alimb Preservation Service (LPS) i
multidisciplinary foot care clinic for diabetics at
Madigan Army Medical Center

A valuation of program structure and success in
reducing lower extremity amputations

Driver et al, DiabetesCare, 2005
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LPS : Treatment Principles

Aaggressive treatment of i surgical

MDiagnose and prompt revascularization
Relief of to wound i offload

Amprove with debridement
and advanced care treatments

Driver et al, DiabetesCare, 2005
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LPS Clinical Outcomes i Summary

decrease in LE amputations (33A 9) despite
48% increase in diabetic patients

Aviore distal amputations i foot, ankle or toe
T Quality of life impact

Driver et al, DiabetesCare, 2005
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LPS : Focused care for high risk diabetic feet

i Prevention and education : complete LE exam

i Infection management, Vascular intervention

I Foot surgery- emergent, routine or reconstructive
T Wound care team

i Surgical / hospital management

i Orthotics, prosthetics, specialized shoeing

T Community and regional education

Driver et al, DiabetesCare, 2005
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1999 2000 2001 2002 2003

Vaar

Driver et al, DiabetesCare, 2005
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The role of interdisciplinary team approach in the
management of the diabetic foot
(Joint Statement from SVS and APMA, JVS 2010)

T Link efficiently and coordinate team of specialists to
manage complex comorbidities, in addition to foot
pathology

| Leadership role in education, dissemination of
information

i Infrastructure to design and implement clinical
research trials, develop algorithms for optimal
management
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ECONOMIC BENEFIT

The Costs of Diabetic Foot
Magnitude i 80% LE amputations preceded by ulcer

Kosts

Diabetics with LE ulcer 2.4X higher cost of
care i more inpt stays and ED visits

- Avg cost/ulcer episode >$13,000,
increased with Wagner grade (2K -> 28K)

Driver et al, JVJS, 2010

Diabetic Foot Disorders

f Diabetes Mellitus ﬁ

s TTAUMA ). Vascullar disease

MOTOR SENSORY AUTONOMIC MICROVASCULAR MACROVASCULAF

Abnormal stress Loss of Anhidrosis Structural Atherosclerosis

Weakness atrophy 5:::::«:: Dry skin, Fissures Capillary BM thickening Ischemia

Deformity Decreased Functional
High plantar ST B A-V shunting Increased blood flow
pressure (altered blood flow Neuropathic edema

regulation;
Callus formation 4 )

Reduced nut

Osteoarthropathy Impaired response to infection ;
capillary blood

4V

i Diabetic foot ulceration :
Amputation Amputation

ACFAS: Frykburg,

Many Factors Affect Wound
Care Outcomes

A Setting of care

- Experience / knowledge of provider(s)

A Health status of patient / co-morbidities

A Concomitant medications may interfere
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ECONOMIC BENEFIT

Limb Salvage Team reduces costs

AGibbons / NEDH 1993 i reduced major
amputations, LOS, cost of care with team care in
retro review 1984 i 1990

A arsson / Sweeden 1995 i 78% decrease in major
amputations after team implemented

MRagnarson 2001 i Markov model A
implementation of guidelines (IWGDF) prevention
strategy A 25% decline DFU & amps

Driver et al, JVJS, 2010

Final Amputation Triggers

Alschemia: 5%

A Faulty wound
healing: 14%

A Gangrene: 40%

Anfection: 41%

Pecoraro RE, Reiber GE, Burgess EM. Pathways to diabetic limb amputation. Basis for prevention. Diabetes Care 13

NATURAL HISTORY OF DIABETIC FOOT ULCERS

Metanalysis of placebo arms of 9 RCTs (total 10 control arms)
Total n of pts: 622

Follow up 20 wks: 6 RCTs (450 pts)

Follow up 12 wks: 2 RCTs (139 pts)

Follow up 18 wks: 1 RCT
Follow up 10 wks: 1 RCT

Margolis et. Al Diabetes Care 1999
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NATURAL HISTORY OF DIABETIC FOOT ULCERS

Good Ulcer Care

GRADE 1A ULCERS

A Debridement
HEALING AT 12 WKS: 24.2% -> A Metabolic Control and Nutrition
A Bacterial Burden
A Chronic Inflammation
A Moisture Balance

HEALING AT 20 wks: 30.9% ->

Margolis et. Al Diabetes Care 1999

DlabetIC FOOt U|Cel‘5 (DFUS) NATURAL HISTORY OF DIABETIC FOOT ULCERS
_ IS IT POSSIBLE TO IMPROVE THE OUTCOME?

AGGRESSIVE OFFLOADING OF NEUROPATHIC PLANTAR ULCERS IN
DIABETIC PATIENTS IS NOT AN ADJUNCT TO TREATMENT

NATURAL HISTORY OF DIABETIC FOOT ULCERS
IS IT POSSIBLE TO IMPROVE THE OUTCOME?

Cross-Section of a Total-Contact
Cast Formed to a Patient's Foot.

The rubber heel, which
placed under the

% healing Average Ulcer midfoot permits

healing time grade l

TCC 73-00% 31-69 days UTIA ambulation. Soft black

foam covers the anterio|

portion of the foot to

prevent injury. The cast

Rem. Boot 35-52% 48-58 days UT1A P Changed 24 to 48 hourd

Felted Foam Not reported 75 days Wagner 1,2 ) after application and th

weekly.

OFFLOADING (12 wks= 84 days)

TCC 90% 85 days UT1,2A

Shoes 32-72% 35-85 days UT1A

Mueller 1989; Caravaggi 2000; Armstrong 2001;

Peters 2001; Zimny 2002; Ha Van 2003 ; Katz 2005; Capuito, h, Pe ht, Jan S., Gibbons, Gary W., Karchmehsaelsdfiaht and Management of Foot Diseast
Armstrong 2005; Faglia 2010 in Pati iab g 8880
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Removable cast walkers (RCWSs) Half-Shoe

Removable c_ast walkerg The halfshoe
are hypothesized to .
decrease forefoot planta hel_ps confn_’le
pressure by keeping the| weightbearing to
ankle at 90 degrees and the heel or the
subsequently limiting forefoot.
propulsion.

xton MJ, Oldani Tontinuing Education: A Guide To Offloading The Diabetic Foot Podiatry Today . 18 (9): BloomgarderZT. "American diab ciation 60th scientific sessions, 2000: the diabetic foot” Diabetes -G81e2D1: 946

Orthosis and Shoes

PTB orthosis

& Used in conjunction with therapeutic shoes f | fﬂ d 0 h a
Prefabricated walking braces and custom Use ul ofrloa In.g mec anl_sms
include reduction of walking

fabricated AFO .
Commercially available walking braces speed, alteration of foot rollove

CROW (Charcot restraint orthotic walker) during gait, and transfer of load
3 Edema control from affected areas to other ar
o Effective ankle and foot immobilization of the foot or the |ower |eg

& Near normal ambulation

DR, Thompson RC: Fractures associated with neuropathic arthropathy in adultsavssethdiabptesnileBorietIsurg 70,
ANine FG: Technique tip: Treatment of diabetic foot ulcers and Charcot neuroarthopathy usidtpégriataber Fuohnkie Int 18:
R. Mechanical loading and off-loading of the plantar surface of the diabetic foot. Clin Inf D

r RC: Talonavicular dislocations and midfoot arthropathy in neuropathic diabetic feet: Naplalafduesénzent pBie Orthop
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IS IT POSSIBLE TO IMPROVE THE OUTCOME?

OFFLOADING (12 wks= 84 days)
Prospective cohort of 90

RCT N of pts % healing patients
At 12 weeks

TCC vs. rem cast walker vs. half shoe 63 89 vs. 61 vs. 28 .
Average healing rate: 76%

Non rem cast walker vs. rem cast walker 50 83 vs. 52 Average healing time: 33 days
TCC vs. non rem cast walker 41 74 vs. 80 inf pad inf +
pad

Fiberglass TCC vs. non rem cast walker 40 95 vs. 85 Patient
atient groups

COMPLICATIONS

Armstrong et al. Diabetes Care 2001;24:1019-22
9% new ulcers (average healing time under modified TCC: 13 days)

Armstrong et al. Diabetes Care 2005; 28: 551-4
Preulcerative lesions: 28% (resolved with adaptatoin of the TCC)

Nabuurs-Franssen et al. Diabetes Care 2005; 28:243-7

Katz et al. Diabetes Care 2005; 28: 555-9
Piaggesi et al. Diabetes Care 2007; 30: 586-90
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THE MANAGEMENT OF DIABETIC FOOT
ULCERS THROUGH OPTIMAL OFF

e The panel endorses the Charcot
LOADING.

~/ foot in diabetes consensus report*

: The Charcot Foot in Diabetes
ADA & APMA Guidelines

Building Consensus Guidelines and Practical Diabetes Care, 2011

Recommendations to Improve Outcomes

Total contact casting (TCC) is the preferred
method for off-loading diabetic plantar foot
ulcers, as it has most consistently
demonstrated the best healing outcomes
and is a cost-effective treatment

PN

Journal of the American Podiatric Medical
Association. Vol 104. No. 6. Nov/Dec 2014

1 RogereLc, P .
2

odia Med Roview.
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N There currently exist a figapbo == Advanced therapeutics are unlikely

o between the evidence supporting a‘ to succeed in improving wound-

Y the efficacy of DFU off-loading and " healing outcomes unless effective
what is performed in clinical practice

off-loading is achieved

- ) The panel supports the

(- The likelihood of DFU healing is y \‘\\ development of a per-visit off-

" increased with off-loading adherence \~  loading quality measure to address
e - the gap between evidence of off-

loading and its current use in clinical

practice

Syder R0, etal
Sod o A P o oo e 150 . & et Sk

Syder R),et . The Managerment of Diabeti Foot Ueers trough Optml Of-oading Buiding Consersus Guadelnes and Praciical Recommendation 10 mprove Outcomes.
el of the American Podainc Medical Associatin, Vol 104. No. 6. NowDee 2034

Products

Products
e oA . cated walker D: DH valker; £ 709 shoe: F- Orho wedge; G Posiop shoe: H Healng sanda | Reverse [P0S: A: Total contact cast; B: CROW boot; C: Prefabricated walker; D: DH walker; E: IPOS shoe; F: Ortho wedge; G: PostOp shoe;
Location of DFU

H: Healing sandal; I: Reverse IPOS; J: L 6 na r d K:sPPB braoet Li: MABAL shoe.
1: dorsal digt 2 plantar digit: 3: plantar meta-tarsal, 4 medlial metatarsal; 5: lateral metatarsal; 5 heel. Reproduced with permission by Ostomy Wound Management.=

Figure adapted from Snyder e al. Woud
Maragemers. 201055
P i o Sryder o . Consenus Recormmndasons On Adincig Th Siandud Of o Fox Tresig Newropstei Fot Uce n Patlrts Wi Disees, Osiry Waurd Wagerent. 201056,




Gap in Practice

-%,_, Despite extensive clinical evidence
/,,/ I‘f ‘“\\ documenting its efficacy, TCC is not
/ N widely used!
;" ‘w
| |
9 How can this be

improved?

B Eligible DFUs treated with TCC

D Eligible DFUs treated with non-TCC methods

& US. WOUND

™ REGISTRY

Fite CE,etal, oftioading - aomthe US v Skin Wowr Care, 2014 J27(7)310-6

Proven Clinical Efficacy for TCC

Findings of 7 RCTs and 1 Metaalysis:
ATCC has healing rate of abo@®% —
within 6-8 weeks:7 -&*

ar ulcers. Journa

of Bane and Joint Surgery

he management of plantar neuropathic

Diab

vice for the management of diabeic foot

ing in treatment of diabetic plantar ulcers; Controlled clinical tria

in the healing of diabetic foot wounds.

USWR DFU “Off-loading in Practice”

Only 2.2% of visits reported any off-loading

ioading fica

Based on EHR billing data. Only TCC billable so other
off-loading probably underreported.

U.S. WOUND
™ REGISTRY
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Proven Clinical Efficacy for TCC,
2014

TCC resulted in more patients
achieving woundclosure*

TCC resulted in fastehealing*

88.9

% of healed wounds
Time to healing (Weeks)

Total Contact Casting  Healing Sandal  Sheer Reducing

Total Contact Casting Healing Sandal ~Sheer Reducing
Walking Boot W

alking Boot
Patient satisfaction was equal for all modalities

“omerotocol analysiso = only subjects who completed the study were inclu

Lavery LA, Higgins KR, La Fontaine 3, Zamorano RG, Constantinides GP, Kim PJ. Randomised cincal tial o

‘compare total contact casts, healing sandals and a shear-reducing removable boot to heal diabetic foot ulcers. Int
Wound J 2014; doi: 10,1111/}, 12013

USWR DFU “Off-loading in Practice”
Project

Fife CE, et alDiabetic Foot Ulcer Off clinics in
loading: The Gap Between Evidence © states and
and Practice. Data from the US Wound Puerto Rico
Registry -

5 year, 2008013

Total patients: 1
Total DFUs: Z
Total clinic visits:
Data wa
Mean Age: 63.9

iined from 23 different states

Payer Mix: M Private Insurance 34%

b, other 11

U.S. WOUND
™ REGISTRY

USWR DFU Results

Amputations Infections (per year)
o0 3
s P =0.001* P=21x10-1%
5 s 25
8
s g
H g
g3 Sis
H g
) £,
z £
g
g, 05
S
2
5
0 ol
TCC Non-TCC TCC Non-TCC

& US. WOUND

™ REGISTRY

* Data vas not swatiied



How Does It Work?

TCC decreases pressure in 1
met by 69% and decreases heel
pressure by 45%

Full contact with weekly custom
fit cast provides control of shear

Reduced foot pressure and shear
allows skin to heal

—

Ensures 100% compliance

Wertsch, et al, Plantar Pressures with Total Contact Casting. Jrl Rehab Rsch & Dev -3 1085,

Patient Selection

Wound Types:

Diabetic Foot Ulcers Post-Operative Care

&E | =]

Patient Check List:

Charcot Neuroarthropathy

"

Patient agrees to healing regimen
Confirmed adequate vascular supply

No sign of active infection

No bone infection (osteomyelitis)

Debride all non-viable tissue (clean wound)

Patient able to follow protocol of care

B A EAEAE

Patient has transportation & loose pants (if needed)

TCC Treatment Pathway

Patient Presents with Plantar Wound
|
Vasuu\arAssessLent \r\(ectwm‘ control Prelsure
Demmemen‘mneedeﬂ] g
Total Contact C‘ast Applcation 4
|
Isthe Castloose, ubbing, pistoning, causing pain or gets wet?
Does the Patient has fever, chis, nausea, vomiting or claustrophobia?

No - Reapply New Cast after 2-3 Days
(Evaluate sweling and drainage) Remove the Cast

|
Isthere swellng and drainage present?
No - Change Cast Weekly Yes - Change Cast in 2-3 Days

Continue casting for 1to 2 weeks after ulcer is healed
and arrange proper footwear

Reassess prir o reapplication

3/18/2015

How Total Contact Casting Works

Reduces shearing forces Removes propulsive phase of
and stride gait and locks ankle

Reduces pressure -
catches weight on the calf

w,r‘\ S “‘”)

Wertsch, et al, Plantar Pressures with Total Contact Casting. Jm | Rehab Rsch & Dev , 32:3;205-209, 1995.e

TCC Indications & Contraindications

Indications: Contraindications .
Non-Infected neuropathic Ulcer has signs of infection
foot ulcers without deeper Vascular status not adequat
structures for healing
Postoperative care (Charcot Ulcers deeper than they are
reconstructing, delayed wide . L
primary closure) Non-compliance with visits
Charcot Neuroarthropathy Allergy to clastlngfmaterlalll_
Pre-ulcerative conditions Er):gef?asglg\ilﬁe Selg"?r oat swellin
Adequate blood supply to Claustrophobia
heal (Vascular consult Wounds that probe to
recommended) tendon, capsule and bone

and are abscessed

2005,

{he dabec fool wound, ia 24:1019.1027, 2001
DG, The piotal e of offo ‘agorent o pewropaiic foot ceraton,

4234291

How to use TCC- with Charcot

TCG Charcot Boots (Large & XL)
Foam insert has 3 levels, each
progressively firmer to prevent
bottoming out

Easily customizable (cut/out extra
foam, cushion possible problem areas
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IS IT POSSIBLE TO IMPROVE THE OUTCOME?

Lessons from Practice

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

N N . ;i _ P ~ o~ A No TCC (n=10 TCC (n=10
RAEAOA EO A ") O AP EI 00AAO ° (”) ,('T)

9 TCC is vastly underutilized in DFU treatment

HYPERKERATOSIS

Easierto-apply kits may increase the % of DFUs FIBROSIS
treated with TCC

CAPILLARIES

by 50%andlowersinfection incidence INFLAMMATION

AWe can assume this translates to overall cost savings

@ In a real world setting, TCdecreasesamputation rate

AWe NEED Cost savings . . .

GRANULATION

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

TCC IS USED AS FIRST CHOICE BY

LESS THAN 2% OF CENTERS Good Ulcer Care
80
0 Survey on 895 private A Pressure Control (offload or

60 and academid Centers

involved in the compression)

50 = management of DFUs
40
30

Percentage
Centers

A Metabolic Control and Nutrition
A Bacterial Burden
Shioos A Chronic Inflammation

nNWB X 79.4 14.1

oRCW 5 7 17.4 A Moisture Balance

®m7CC 38.3 1.92
@ shoe mod. 55.8 47.3

Percentage Patients

Wu S et al. Diabtetes Care 2008;31:2118-9

Maintenance Debridement Debridement

Repeated removal of necrotic tissue Enables the true dimensions of the ulcer to be perceived
throughout the lifespan of the chronic wound
A Required for chronic wounds
1 Fibrotic and necrotic tissue continue to
accumulate in the wound
A Continually prepares the wound bed for
healing

Encourages healing

Edmonds et al. 2000



