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[01] PREDICTIVE VALUES OF FOOT PLANTAR PRESSURE ASSESSMENT IN PATIENTS WITH ROCKER BOTTOM
DEFOMITY SECONDARY TO CHARCOT NEUROARTRHOPATHY

Mateo Lépez Moral®, Aroa Tardaguila Garcia?, Marta Garcia-Madrid Martin de Almagro3, Radl Molines Barroso?,

Esther Garcia Morales®, José Luis Lazaro Martinez®

IDiabetic Foot Unit. Universidad Complutense de Madrid. 28040. Madrid. Espafia, Diabetic Foot Unit.
Complutense University Clinic, Universidad Complutense de Madrid (Spain), Madrid, Spain, Madrid, Spain
Diabetic Foot Unit. Complutense University of Madrid, Madrid, Spain

3Diabetic Foot Unit. Complutense University Clinic, Universidad Complutense de Madrid (Spain), Diabetic Foot
Unit. Complutense University Clinic, Universidad Complutense de Madrid (Spain), Madrid, Spain, Madrid, Spain
4Diabetic Foot Unit. Complutense University Clinic., Instituto de Investigacion Sanitaria del Hospital Clinico San
Carlos, Diabetic Foot Unit; Complutense University; Madrid, Madrid, Spain

SDiabetic Foot Unit. Complutense University of Madrid, Diabetic Foot Unit; Complutense University; Madrid,
Universidad Complutense de Madrid, Madrid, Spain

5Complutense University Madrid, Diabetic Foot Unit, Clinica Universitaria de Podologia, Madrid, Spain

Aim: The principal aim of this study was to identify a cut-off point along the spectrum of peak plantar
midfoot pressure that has an optimum combination of sensitivity and specificity to screen for
neuropathic ulceration, in patients with Charcot Neuroarthropathy (CN).

Method: A longitudinal 1-year outcome study was performed in a specialized diabetic foot unit
between December 2018 and January 2020. Twenty-five patients with diabetes, affected with CN
stage 3 according to the Eichenholtz classification and rocker bottom deformity were included. Peak
plantar pressure (PPP) and pressure/time Integral (PTI) in the midfoot region were registered by Foot
Scan 7.x Gait Interface (Rsscan International, Olen, Belgium). All patients were followed-up in the
outpatient clinic at intervals from 1 month based on the IWGDF recommendations, in addition, all
patients wore an extra-depth footwear with a semirigid outsole and a custom-made multilayer insole
to offload the plantar surface of the foot. Ulcer occurrence was assessed by the same clinician, who
was blinded from the plantar pressure measurement. For selecting the optimal diagnostic cut-off
points on the scale of pressure measurement, ROC curves were used.

Results / Discussion: Of the entire population, twelve (48%) patients developed a plantar midfoot
ulcer. As expected, baseline PPP (24.04 +6.33 Vs 12.85 + 3.29 N/cm?) and PTI (11.89 + 4.60 Vs 5.42 +
2.26 N/cm?/s) were significantly higher in the ulcerated group (p<.001 and p<.001 respectively).
Using ROC analyses, for the optimal cut — off point for PPP, was 16.45 N/cm?, yielding a sensitivity of
92% and a specificity of 85%; and for PTI, was 7.2 N/cm?/s, yielding a sensitivity of 92% and a
specificity of 77%.

Conclusion: Patients with rocker bottom and CN with cut-off values for PPP of 16.45 N/cm? and PTI
of 7.2 N/cm?/s showed an elevated risk of neuropathic ulceration in the plantar area of the midfoot.
To implement dynamic barefoot plantar pressure measurement in the clinical practice could help
clinicians to discriminate patients at risk of ulcer occurrence and then implement preventive and
corrective therapies.
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[02] ASSOCIATION OF FOOT BIOMECHANICS, WEIGHT-BEARING ACTIVITY AND DEVICE ADHERENCE WITH
ULCER DEVELOPMENT AND ULCER HEALING IN DIABETES: A SYSTEMATIC REVIEW

Chantal Hulshof?, Jaap J. van Netten?, Sicco A. Bus!?

tAmsterdam Umc, Department of Rehabilitation Medicine, Amsterdam Movement Sciences, Amsterdam,
Netherlands

Aim: Foot-loading is an essential concept in diabetic foot ulcer prevention and healing. Three
factors play an important role in foot-loading: foot(wear) biomechanics, weight-bearing
activity and device adherence; together, they determine the cumulative plantar tissue stress
on the foot. These three factors are associated with ulcer outcomes, but that has never been
systematically reviewed. Insight in these associations can help improve treatment in diabetic
foot care. Therefore, our aim was to systematically review peer-reviewed literature on
foot(wear) biomechanics, weight-bearing activity and device adherence and their
associations with ulcer outcomes.

Method: A systematic literature search was performed on March 18, 2020 in PubMed and
EMBASE without date restriction. We included studies if foot(wear) biomechanics, weight-
bearing activity or device adherence was objectively measured and associated with foot
ulcer outcomes (either development or healing) in people with diabetes. We included
studies that reported a direct association on an individual level or an indirect association on
group level. This review was prospectively registered in PROSPERO (CRD42020170945).
Results / Discussion: Out of a total of 1954 records, 38 studies were included and
gualitatively analyzed (Fig. 1). For foot(wear) biomechanics, we found that people who
stayed ulcer-free had lower barefoot and in-shoe plantar pressures. The direct association
between ulcer healing and lower plantar pressures was less clear, although indirect evidence
was available. For weight-bearing activity, we found that improved ulcer healing was
associated with a lower level of walking activity. The association between ulcer development
and level of or variation in activity was unclear. For device adherence, we found that people
with better ulcer outcomes spent more time in their devices. Assessment of cumulative
plantar tissue stress based on more than one foot-loading factor was investigated only twice,
once each for ulcer development and healing: lower cumulative plantar tissue stress resulted
in better ulcer outcomes, albeit not statistically significant.

Conclusion: We found supporting evidence for associations between ulcer outcomes and
some foot-loading factors, but not between foot(wear) biomechanics and ulcer healing and
between weight-bearing activity and ulcer development. Cumulative plantar tissue stress is
hardly studied in association with ulcer outcomes and requires more comprehensive
investigation in people with diabetes, to provide patients and clinicians with more tailored
advice on foot off-loading.
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[03] PLANTAR PRESSURES AND ADHERENCE OF INDOOR AND REGULAR CUSTOM-MADE FOOTWEAR FOR
PEOPLE WITH DIABETES AT HIGH RISK OF FOOT ULCERATION

Tessa Busch-Westbroek?, Renske Keukenkamp?, Jaap van Netten3, Sicco Bus*

Department of Rehabilitation, Academic Medical Center, Amsterdam, Netherlands

ZAmsterdam Umc, Department of Rehabilitation, Amsterdamumc, Amsterdam, Netherlands

3Amsterdam Umc, Department of Rehabilitation Amsterdam Umc, Amsterdam Umc, University of Amsterdam,
Department of Rehabilitation, Netherlands

“Department of Rehabilitation, Location Amc, Department of Rehabilitation, Amsterdamumc, Amsterdam Umc,
University of Amsterdam, Department of Rehabilitation, Netherlands

Aim: Adherence to wearing custom-made footwear is a known problem in people with
diabetes who are at high ulcer risk, especially inside their homes. Therefore, we designed
and manufactured special offloading footwear for indoors that is easy to use, low in weight,
more comfortable and easy to don and doff, so it might improve adherence. Importantly,
this indoor footwear needs to have similar capacity as someone’s regular custom-made
footwear to offload repetitive stress in order to provide optimal ulcer protection. The aim
was to compare plantar pressures of indoor and regular custom-made footwear for people
with diabetes at high risk of foot ulceration.

Method: Custom-made indoor footwear was provided to 35 persons with diabetes, a
previous foot ulcer and in possession of regular custom-made footwear. Indoor footwear
was made on the shoe last of the regular footwear, with similar rocker profile and insole
characteristics, but with softer materials for the vamp and the upperpart. Plantar pressures
were measured with Pedar-X (Novel, Munich, Germany) in the participants’ indoor footwear
and their regular custom-made footwear. If necessary, the footwear was modified until peak
pressures were clinically acceptable. Differences between footwear conditions were
compared using paired samples T-tests, with Bonferroni correction for multiple comparisons.
Results / Discussion: Thirty participants completed all plantar pressure measurements
(mean(SD) age: 70(10) years; females: n=12; type 2 diabetes: n=25; mean(SD) BMI: 30(6)
kg/cm?). Peak plantar pressures were similar between footwear conditions (0-7% difference)
for the different anatomical regions, except the heel (7-10% lower in the indoor footwear);
no statistically significant differences were found (Table 1). In a per-foot analysis, we found
peak pressures <200kPa for 32 indoor shoes (53%) and 25 of the regular shoes (42%).
Conclusion: Custom-made indoor footwear for people with diabetes at high risk of foot
ulceration has similar offloading quality compared to their regular custom-made footwear.
Therefore, this indoor footwear is safe to use at home. Because patients will likely prefer to
wear a pair of lighter-weight and easier-to-use indoor footwear over their regular footwear,
we expect this to increase adherence indoors and satisfaction and ultimately prevent foot
ulceration.



[Table 1: Peak plantar pressures for indoor and resular custom-made footwear

Indoor BEegular Mdean Ye p-value*
footwear” footwear” difference difference
{95%CT
Hallx | Le 121 (46) 122 (53) 101210 | 1% 0.008
Right 124 (47 128 (66) -4 (-18:9) -3%s 0.525
MTHI1 Left 141 (403 145 (607 -4 -21: 14 -3% 0.853
Right 148 (403 153 (72 B8 1D -5% 0467
MTH2Z3 | Le 145 (36) 151 (36) 6(22:10) | 4% 0,480
Right 157 (43} 157 (32 -10-13: 12 -1%s 914
MTH4-3 Left 121 (39} 124 (43) 30159 -2% {.599
Right 124 (48) 123 (52 -9 10 e 0972
MMidfoot Left 117 (3% 115 (3% 20-8 1D 2% .634
Right 112 (29) 115 (36) 40124 | 3% 0343
Hesl Left 187 (532 2178 -140-33; 3 -1%% 0.112
Fight 185 (38) 200 (89 24 (4713 -10% 0044

Note: *: Peak plentar pressure values are provided as mean (standard deviation) Pa. MTH: metatarsal head
*: Bonfemroni-comected level of significance: alpha =0.05/12 =0.004.



[04] CAN WE REDUCE HIGH FOOT PRESSURES IN PATIENTS AT RISK OF DFU USING DAILY MONITORING
THROUGH SMART INSOLE TECHNOLOGY?

Katie Chatwin?, Caroline Abbott?, Prabhav Nadipi Reddy?, Frank Bowling®, Andrew Boulton®, Neil Reeves?

Manchester Metropolitan University, Department of Life Sciences, Faculty of Science and Engineering,
Manchester, United Kingdom

2Manchester Metropolitan University, School of Healthcare Science, Faculty of Science and Engineering,
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3University College London, Dept. of Medical Physics and Biomedical Engineering, London, United Kingdom
4University of Manchester, Dept. of Vascular Surgery, Manchester, United Kingdom

SUniversity of Manchester, Manchester, United Kingdom

Aim: High plantar pressure is a major risk factor in the development of diabetic foot
ulceration (DFU). Recent evidence shows that continuous plantar pressure monitoring and
dynamic offloading guidance can lead to reduced DFU recurrence. The aim of this study was
to investigate whether continuous daily use of an innovative smart insole system over 18-
months can reduce foot pressures in patients at risk of DFU.

Method: Forty-six patients, recruited from two UK outpatient diabetic foot clinics, with
diabetic peripheral neuropathy and a history of plantar DFU, were randomized to
intervention (IG) or control group (CG). All patients received their own smart insole system,
consisting of pressure-sensing insoles and a smartwatch. Patients were instructed to wear
the smart device throughout all daily activity for 18-months or until re-ulceration. The device
provided high-pressure feedback to IG only, via audiovisual-vibrational alerts when a new
bout of high-pressure was detected. CG received no pressure-feedback; however, the device
recorded integrated pressure continuously for all patients. Minutes of high pressure and the
number of high pressure bouts per hour were averaged every 4-weeks and compared
between IG and CG across the 18-months. Total pressure for the wholefoot, forefoot and
rearfoot were assessed for patient-feet independently, with multilevel binary logistic
regression analysis.

Results: CG experienced significantly more high-pressure bouts over time than IG across all
areas of the foot (wholefoot p=0.003, forefoot p=0.048, rearfoot p=0.001). Differences
between groups became apparent from 16 weeks of wearing the pressure device. Analysis of
minutes of high pressure did not yield any significant differences between groups over time.
Conclusion: For the first time, this study showed that daily foot pressure feedback reduced
the number of bouts of high pressure in patients at high risk of DFU. The findings indicate a
potential learning response, which appeared to take effect after 16-weeks of wear. A
reduction in the number of high-pressure bouts over time suggests patients were pre-
emptively offloading through learning the activities that generated this high pressure. High
variation in pressure outputs between patient-feet likely contributed to lack of any
significant differences in minutes of high pressure. This study establishes proof-of-concept
for the use of daily foot pressure feedback in reducing pressure and DFU risk.

SurroSenseRx, Orpyx Medical Technologies Inc., Calgary, Canada



[O5] PLANTAR SHEAR STRESS IN FOOT ULCER PATHOMECHANICS: CHALLENGING THE STATUS QUO
Metin Yavuz?, Lawrence Lavery?

Ut Southwestern Medical Center, Dallas, United States
2University of Texas Southwestern Medical Center, Department of Plastic Surgery, Ut Southwestern, Dallas,
United States

Aim: Recent data indicates that DFU-related lower extremity amputations have been on the
rise in the USA. DFU is known to have a biomechanical pathology; “DFU occur due to
repetitive mechanical stress.” Foot pressure has been extensively studied and labeled as a
“poor tool” in predicting DFU by Lavery and Armstrong. Only 38% of DFU develop at peak
pressure locations and ulcers can develop at low pressures. Plantar shear may be the missing
key in better understanding DFU pathology as well as effective prevention. We have
reviewed the studies conducted on plantar shear from our own lab.

Method: Our group has had the technology to quantify plantar shear, demonstrated by 8
articles on shear and its relevance to DFU. A review of these reports is provided here.
Results / Discussion: Our results indicated that shear stress is a major causative factor in
DFU since;

e Shear is twice as repetitive as pressure, as the foot experiences both braking forces
and propulsive forces during the same stance phase. This fits well into; “repetitive
mechanical stress” and an analogy is breaking a metal string into two pieces by
simply bending it back and forth

e The shearing action is damaging as demonstrated by the use of a chainsaw. When the
engine is off, there is no “shear”, it is impossible to cut a tree branch by applying only
“pressure”. When the engine is on, shear applied via the chain severs the branch

e Shear, not pressure, is the main causative factor behind callus formation

e Frictional shear increases temperature of the tissue, similar to rubbing hands
together. Previous research clearly indicated that warmer tissue ulcerates much
faster

e Shear is significantly higher in diabetics

e Most DFU develop at peak shear locations

Conclusion:

We believe that it is about time we start questioning the status quo in our understanding of
the DFU pathology and therapeutic options. The research around foot pressures and the
abundance of pressure-reducing footwear and insoles have not moved the needle in
amputation rates. It may not be possible to advance the field and prevent DFU if shear
continues to be ignored. Therefore, we ask the scientific community to revisit DFU
pathology, by taking shear into account.



[06] PREDICTORS OF THERAPEUTIC FOOTWEAR ADHERENCE AMONG PEOPLE WITH DIABETES
Gustav Jarl?, Roy Tranberg?, Ulf Johansson3, John Alnemo?, Lars-Olov Lundqvist®
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Aim: Low adherence to wearing therapeutic footwear is one of the biggest challenges to
prevent diabetic foot ulcerations. The aims were to 1) identify patient groups prone to
nonadherence, and 2) to identify modifiable factors associated with adherence, to guide
future interventions to improve adherence.

Method: A questionnaire was posted to 1230 people who had been prescribed therapeutic
footwear. The dependent variable was ‘adherence with wearing therapeutic footwear’. The
independent variables were categorized into five domains: One domain (Demographics,
health and social support) for identifying nonadherent patient groups and four domains
(Health care services, Attitudes to foot ulcers, Strategies for footwear use and Attitudes to
footwear) for identifying modifiable factors associated with adherence. Variables that were
associated with adherence (p<0.10) in the univariate regression analyses were included in
forward linear multiple regression analyses (one per domain), using SPSS Statistics, version
25.0.

Results / Discussion: A total of 429 (34.8%) questionnaires were analysed. For the first aim,
adherence was significantly lower (p<0.05) among people without paid employment,
perhaps because adherence often is lower at home. Also, adherence was lower among
people without experience of foot ulcers, possibly because foot ulcerations act as a ‘wake-up
call’ to patients. For the second aim, the ‘Strategies for footwear use’ domain explained
more variance (28%) than the other domains (2-11%), suggesting that it is an important
modifiable factor. Secondary analyses of the items of this domain suggested substantially
different adherence levels related to self-efficacy, consistent footwear choices, and storage
of footwear (Table 1).

Conclusion: Clinicians should advise patients to keep their therapeutic footwear visible at
home and put their conventional footwear away, and encourage self-efficacy and habitual
therapeutic footwear use. Special attention should be paid to patients without experience of
foot ulcers and without paid employment.



Table 1. Secondary analyses of items from Strategies for footwear use domain

Variables N (%) Adherence as %
of waking day
time, mean (SD)

Comparisons
of adherence

Confident I would always wear therapeutic

F(3.405=28.280

footwear if I decided to do so (p<.001)
Very uncertain 46 (11.2) 29% (31%) a
Moderately uncertain 53 (13.0) 33% (29%) a
Moderately certain 125 (30.6) 45% (28%) b
Very certain 185 (45.2) 64% (31%) C
How do you choose between wearing Fr3207=56.411
therapeutic and conventional footwear? (p<.001)
Decides from time to time 141 (42.6) 32% (28%) a
Always chooses in the same way 190 (57.4) 57% (30%) b
F3.320~19.454
Combination of footwear storage variables (p<.001)
Conventional footwear visible at home, 14 (4.3) 9% (13%) a
have put therapeutic footwear away
Have put therapeutic and conventional 10 (3.1) 37% (32%) b
footwear away
Therapeutic and conventional footwear 178 (54.9) 41% (30%) b
visible at home
Therapeutic footwear visible at home, 122 (37.7) 61% (30%) C

have put conventional footwear away

SD. standard deviation. T One-way ANOVA. Different letters (a, b and c) denote that adherence
was significantly different (p<0.05) in the LSD post-hoc test. Similar letters denote that adherence

was not significantly different.




[07] CHARACTERISTICS OF DIABETIC FOOT ULCERS: A COMPARISON OF TWO POPULATIONS WITH 15 YEARS
IN BETWEEN

Afram Akturk?, Jaap van Netten?, Marloes Vermeer3, Rombout Kruse?, Lisette van Gemert-Pijnen®, Sjef van
Baal®

1Ziekenhuisgroep Twente (Zgt), University Twente, Almelo, Netherlands
2Amsterdam Umc, Amsterdam, Netherlands

3Ziekenhuisgroep Twente, Almelo, Netherlands

4Ziekenhuisgroep Twente (Zgt), Almelo, Netherlands

SUniversity Twente, Enschede, Netherlands

5Ziekenhuisgroep Twente, University of Cardiff, Almelo, Netherlands

Aim: There have been observations of an increasing complexity of patients with diabetes
which led to the suggestion that the population of diabetic foot patients may have changed
in the past decades. However this is hardly investigated. The aim is to investigate the
differences in baseline characteristics and outcomes (ulcer-free survival days and ulcer
healing) in patients with a diabetic foot ulcer treated now or 15 years ago within one centre
of expertise

Method: We included all patients with a new diabetic foot ulcer prospectively during 2003-
2004 and 2014-2018 in our centre. Primary outcomes were differences in baseline
characteristics between both cohorts. Ulcer related outcomes were determined after follow-
up period of 12 months.

Results / Discussion: 79 patients were included in 2003-2004 and 293 patients in 2014-
2018. PAD (37.9 vs 32.9%), cardiovascular disease (31.1% vs 22.8%) and ESRD (7.8% vs 1.3%)
were more often present in 2014-2018 compared to 2003-2004. Furthermore, we found a
higher healing rate (75.4% vs 53.2%), median ulcer free survival days in the healed patients
(254 days vs 173 days) and median ulcer healing time (106 days vs 278 days)

Conclusion: Our study showed an increase in PAD, ESRD and cardiovascular disease in the
current population of patients with diabetic foot ulcers compared to 15 years ago.
Furthermore, patients treated in the current cohort had more ulcer-free survival days,
healing rate was higher and median ulcer healing time.



[08] THE ASSOCIATION BETWEEN PLANTAR SKIN MICROCIRCULATION AND THE INDICATORS OF PERIPHERAL
ARTERIAL DISEASE IN PATIENTS WITH DIABETES

David Allan?, Luis Vilcahuaman?, Hugo Arbanil®, Roozbeh Naemit

IStaffordshire University, Stoke-on-Trent, United Kingdom
2pontificia Universidad Catdlica del Perd, Lima, Peru
3Hospital Nacional Dos de Mayo, Lima, Peru

Aim: The aim of this study was to assess the relationship between plantar skin
microcirculation against macrocirculation measures and indices that assess the presence of
Peripheral Arterial Disease in people with diabetes.

Method: 32 diabetic patients (Age = 61+(12)years, height = 1.54(+0.1)m, weight =
70.36(+17.4)kg, BMI = 29.66(+6.87)kg/m?, duration of diabetes = 9(+7)years) of whom
consented to participate in this study were recruited. Skin microcirculation measurements
were performed at six sites (Hallux, 1%, 3", 51" metatarsal heads, midfoot, heel) using a
propriety Imaging photoplethysmography (iPPG) prototype device (Cadscan, Chester, United
Kingdom).

The participant was positioned supine, with their feet positioned at the edge of an
examination couch. The iPPG camera placed 40-45cm away from the foot, dependent on
foot size. Three, 30 second, recordings were taken, for both feet. Patients with active ulcers,
iPPG was only measured at the contralateral limb.

Macrocirculation was assessed using the Ankle Brachial Index (ABI), measured separately for
the dorsalis pedis and posterior tibial artery for both left and right feet and the presence of
Peripheral Arterial Disease was classified based on the Fontaine Classification. Demographic
data was collected from the patients’ medical records.

Results / Discussion: Spearman’s Rank test indicated a significant low strength correlation
(r=0.267, p=0.046, n=56) between microcirculation at the heel and ABI at the dorsalis pedis.
However, no other significant associations were observed between the microcirculation at
any other sites, and the ABIs measured at dorsalis pedis and posterior tibial arteries.
Kruskal-Wallis test was then used to investigate if there were any significant differences in
microvascular perfusion in patients with different levels of peripheral arterial disease (PAD).
Significantly lower values of microcirculation at the 1% (n% = 0.14) and 3" (3 = 0.11)
metatarsal heads and midfoot (n% = 0.14) were observed in in patients with moderate to
severe PAD compared to those with mild PAD.

Conclusion: The associations between the measures of macrocirculation and skin
microcirculation parameters that were observed in this study indicated that some of these
measures are interrelated. However, the relationship indicated a weak association further
highlighting that for the assessment of tissue perfusion, both macro and microcirculation
need to be considered.
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Aim: In 2014 the Diabetologic Centre launched pilot project on DFU prevention in randomly
selected group of diabetic patients without history of foot ulcer. The study aimed to
determine yearly incidence of foot ulcers and to suggest a viable system of preventive
measures in outpatients care for diabetics at-risk of DFU.

Method: In the period of 7/2014 to 3/2019, 153 diabetics monitored at Diabetologic Center
(T2 DM/T1DM/T3cDM = 138/10/5 pts), mean age 66,2 + 10,9 years , mean duration of
diabetes 9,3+6,33 years , mean HbA1c 52,35+12,86 mmol/mol without history of DFU went
through preventive screening of feet at Foot clinic, including education on foot care and
footwear. Patients were observed for 12 months. Yearly incidence of DFU was determined.
Results / Discussion: Based on clinical findings we divided 153 patients into 4 categories of
DFU risk (IWGDF Risk Stratification System): category 0: 78 patients, category 1: 17 patients,
category 2: 55 patients, and category 3: 3 patients. After one year, 151 patients were
examined and foot ulcer occurred in total of 3 patients (3/151, 1.98%, 1 patient in category
3, 2 patients in category 2).

Conclusion: We confirmed yearly DFU incidence of 2% which correlates with data reported
in literature. For prevention of DFU based on our experience, we consider essential to
establish a personal contact between at-risk patient and Foot clinic, and provide education
by specialist in DFU treatment. Therefore, we recommend to clinically assess the risk of foot
ulceration in each diabetic when entering care of diabetologist/GP. Patients of category 1, 2,
and 3 without ulceration should be directed for entry feet examination at respective Foot
clinic. Patients of category 0 could be further monitored by diabetologist /GP by yearly
check-ups focused on the development of neuropathy, foot deformity and peripheral artery
disease, thus preventing overload for Foot clinic. In case of risk aggravation they should be
sent to Foot clinic. Patients of risk category 1 after entry examination and education at Foot
clinic should be further monitored by diabetologist/GP, however in case of acute aggravation
in feet they should directly contact Foot clinic where they were registered. Patients of risk
category 2 and 3 should be monitored at Foot clinic with a frequency of 3-12 month.
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Aim: People with diabetes stratified to the highest IWGDF risk group for foot ulceration still
vary widely in disease severity. It is important here to differentiate for ulcer risk to provide
appropriate and personalized preventative strategies and to adequately allocate limited
recourses. The aim of this study was to predict ulcer recurrence in a representative group of
high-risk people with diabetes using easy to obtain variables.

Methods: Demographic, disease-related, ulcer-related and organisation-of-care variables
from 304 persons with diabetes at high-risk for foot ulceration with 18 months follow-up for
ulcer outcomes were used from the DIATEMP foot temperature monitoring trial. Two logistic
regression models were created using the R statistical environment: one for recurrent foot
ulcers (n=126) and one for recurrent plantar foot ulcers (n=70). Ten-fold cross validation,
each including five multiple imputation sets, was used to internally validate the models;
model performance was assessed in terms of discrimination and calibration using the area
under the receiver operator curve (AUC, range 0-1, 1: perfect discrimination), Brier score
(range 1-0, 0: complete concordance between predicted and observed values) and
calibration graphs.

Results / Discussion: Predictors for recurrent foot ulceration were: younger age, more
severe peripheral sensory neuropathy, shorter time since healing of the previous ulcer,
presence of a minor lesion, using a walking aid, and not monitoring foot temperatures. The
mean AUC for this model was 0.69 (IQR 0.61-0.74) and mean Brier score was 0.22 (IQR 0.21-
0.24). Predictors for recurrent plantar foot ulceration were: younger age, more severe
peripheral sensory neuropathy, plantar location of previous ulceration, shorter time since
healing of the previous ulcer, presence of a minor lesion, consumption of >1 unit alcohol per
week, using a walking aid, and foot care received in a university medical center. The mean
AUC for this model was 0.67 (IQR 0.66—0.77) and mean Brier score was 0.16 (IQR 0.13-0.19).
Conclusion: These well-designed and internally validated prediction models are built from a
representative group of high-risk IWGDF grade 3 people with diabetes using easy to obtain
variables, and predict with good calibration and fair discrimination who is at highest risk of
ulcer recurrence. These people should be monitored more carefully and treated more
intensively than others.
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Aim: to evaluate the evolution of midfoot amputations in diabetic patients.

Methods: we made a retrospective observational study with interrogation of surgical
database between January 2014 and December 2019 in a tertiary center. We excluded
surgical procedures of acute drainage, dermal or skin flap. We analysed baseline clinical
characteristics of patients, type and history of diabetes and metabolic control, number of
revascularization procedures (endovascular or surgical) and number of patients on
haemodialysis. We compared data with major amputations (above and below the knee) in our region.
Results: we found a similar total number of surgical procedures/year during the period (305
+ 14, mean + SD), but a progressive increase of midfoot amputations (transmetatarsal,
Lisfranc and Chopart amputations) in last 2 years (31 + 21). Other minor surgical procedures
/year (sequestrectomy, resections of digital and metatarsal bones, or toe amputation) were
stable between years (178 + 17). Major amputations/year (above and below the knee) were not
significantly different during the period (32 £5). Baseline characteristics of patients were similar
during the period: age was 71,6 +11.8 years, and 79% were male. 99% of patients had type 2
diabetes with a long history of disease (19.6 + 12 years) and similar metabolic control (HbAlc
7.8 £1.5 %). We found a progressive increase in percentage of patients who underwent
revascularization (from 31% in 2014 to 50% in 2019) before surgical intervention. 92% of
revascularization procedures were endovascular, 8% surgical. Furthermore, we found a
significant increase of percentage of patients on haemodialysis (5,6% in 2014 to 10,2 % in
2019). 100% of patients on haemodialysis underwent revascularization. A multivariate analysis showed
that revascularization rate and haemodialysis were independently associated with midfoot amputations.
Conclusions: data from this study indicate that epidemiology of surgery of diabetic foot is
changing, with a significant increase in midfoot amputations. This rise seems related to an
increase of vascular patients who need revascularization procedures and to an increase of
patients who are on haemodialysis.
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Aim: The aim was to assess what happened to our diabetic foot patients with end stage renal failure
attending the hospital for haemodialysis, during the Covid-19 pandemic and lockdown in the UK (23
March to 10 May, 2020).

Method: We studied the short term outcome of 25 diabetic foot, end stage renal failure patients
who had an active or previous history of foot pathology and who were under regular follow up by the
diabetic foot practitioner whilst attending the outpatient haemodialysis clinic. The number of
patients who became positive for Covid-19 were noted and acute foot infections, and deaths were
analysed.

Ethnic background was also investigated in the identified Covid-19 positive group of patients.

Results/discussion: Demographically, the follow-up haemodialysis group comprised 16/25 male and
9/25 female patients, the mean age was 62.56 years, 3/25 had type 1 diabetes and 22/25 had type 2
diabetes.

It was striking that 11/25 patients became positive for Covid-19 during the UK lockdown period.
Regarding ethnicity, 1/11 were Asian, 5/11 Caribbean, 2/11 African and 3/11 Caucasian.

Of the 11 Covid-19 positive patients, 6 received HDU (High Dependency Unit)/ICU admission. Out of
this group, 2 died but 4 went on to recover from Covid-19 pneumonia. Overall, however, out of the
11 patients with Covid-19, unfortunately 5/11 eventually died from Covid-19 pneumonia

1/11 Covid-19 patient also had severe limb and life threatening foot sepsis, requiring hospital
admission for emergency surgical debridement and drainage alongside intravenous antibiotic
therapy.

1/11 of the Covid-19 positive patients had necrotic apices of their toes secondary to inotrope
vasoconstriction from their Intensive care admission with Covid-19 pneumonia.

Regarding the remaining 14/25 patients who did not develop Covid-19, there were 2 deaths one
patient was on a palliative care pathway and the other succumbed to non-COvid-19 sepsis.

1/14 patients presented with acute foot infection needing surgical debridement and 1/14 had an
infected leg haematoma which resolved.

Conclusion: Our patents attending our haemodialysis unit were highly susceptible to developing
Covid-19 (44% became positive) and there was a high mortality (45% of cases). Such diabetic foot
patients on haemodialysis are well known for their susceptibility and poor outcomes to bacterial
infections. Our data confirm a similar vulnerability to Covid-19.
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Aim: To describe the implementation and outcomes of a digital wound imaging and data
management system deployed as an enabler of full integration of community and secondary
care based multidisciplinary foot clinics.

Method: Attendances and costs of delivery of services in each setting to describe delivery
cost savings. Attendance waiting times at secondary care MDFTs, and patient views by
questionnaire.

Results / Discussion: After a successful 9 month pilot full implementation of the project
commenced March 2018. In this 22 month period 18% patient appointments were seen in
community settings rather than the secondary care MDFT (range 14-24%/month), with
accumulated savings of £188,444 due to differential cost of care delivery in community vs
secondary care settings. The good outcomes of this MDFT (1.4% major and 2.2% minor
amputation rate within 6 months) have been maintained. The integrated wound
management system web-linked to a central server enables any deterioration seen by a
podiatrist when treating a DFU in a community setting to be rapidly escalated back to the
MDFT. Patient feedback is good, with 72% of patients being seen within 30minutes of their
appointment time (compared with 3% in 2016), and 71% of patients saying that they had
more confidence in the care they were receiving for their DFU.

Conclusion: MDFTs are imperative to achieve the best outcomes for DFUs but are struggling
with capacity in most secondary care services. This integrated model of care using proven
digital wound imaging and data management system has proved to be effective and safe for
the delivery of footcare closer to patients homes, freeing up the MDFT for more complex
cases.
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Aim: The purpose of this systematic review was to evaluate the outcomes of intramedullary
beaming in patients with Charcot neuroarthropathy and to determine the methodological
quality of the studies

Method: We performed a systemic review investigating the outcomes of intramedullary
fixation in treating midfoot Charcot neuroarthropathy. This reviewed followed the
guidelines in accordance with Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guideline. Four online databases were searched: PubMed, MEDLINE
(Clarivate Analytics), CINAHL (Cumulative Index to Nursing and Allied Health) and Web of
Science (Clarivate Analytics). To assess the methodological quality of the studies, the
Coleman Methodology Score was used. The data was pooled into two outcomes groups for
comparison: 1. Studies that reported on the outcomes of Charcot specific implants. 2.
Studies that reported on the outcomes using non-Charcot specific implants. A Charcot
specific implant was defined as an intramedullary implant specifically designed for
arthrodesis of the medial and lateral columns of a foot affected by CN.

Results / Discussion: The search strategy identified 812 potential studies from the four
databases and 15 were included in the final review. Compared to our control group, our
study group had higher rates of overall hardware complications (32% vs 19%, p <0.05),
hardware migration (21% vs 7%, p< 0.05), surgical site infection (18% vs 8%, p <0.05),
reoperation (33% vs 13 %, p <0.05) and nonunion (25% vs 12%, p <0.05). The study group
had significantly lower rates of limb salvage compared to the control group (87% vs 99%, p
<0.05) and shorter follow up (16 vs 35 months, p < 0.05). Our study and control groups did
not differ in the rates of hardware breakage (11% vs 12%, p =0.70), wound healing
complications (6% vs 9%, p =0.35), or mortality (2% vs 3%, p =0.47). The median Coleman
Methodology Score was 39 (range 30—48), indicating the quality of the studies was low and
consistent with methodologic limitations.

Conclusion: The quality of published studies on intramedullary implants for Charcot
reconstruction is low. Complications utilizing intramedullary fixation for Charcot
reconstruction are high, whether or not Charcot specific implants are used.
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Aim:

The excellent wound healing properties and cost-effectiveness of TLC-NOSF dressings in the
local treatment of chronic wounds have already been demonstrated by randomized
controlled trials at a high quality level. This work aimed to evaluate the efficacy and safety of
new TLC-NOSF dressings with poly-absorbent fibres in an unselected population of patients
under real-life conditions. Here we report the results achieved in patients suffering from
DFUs.

Method:

A large, prospective, multicentre observational study with two TLC-NOSF poly-absorbent
dressings* was conducted in Germany between July 2017 and December 2018. Patients
suffering from chronic wounds of various aetiologies (leg ulcers, diabetic foot ulcers,
pressure ulcers, etc.) were treated and followed-up for a maximum duration of 12 weeks or
four documented visits. Key findings included wound healing rate, clinical assessment of
wound healing progression, relative wound area reduction (RWAR), tolerability and
acceptance of dressings.

Results/Discussion:

A total of 1,140 patients with chronic wounds were treated with the investigated dressings;
among them, 250 patients with diabetic foot ulcers were treated in 76 centres for a mean
duration of 56138 days. By the last visit, 43.6% of wounds had healed and 44.4% had
improved, with a median RWAR of 94.0%. Similar results were reported regardless of the
wound healing stage (debridement or granulation) at the beginning of the treatment.
According to the subgroup analysis by wound duration, the sooner the TLC-NOSF treatment
was performed, the higher the wound healing results achieved. The dressings were very well
tolerated and accepted by the patients and the health care professionals .

Conclusion:

These results are consistent with those published in articles on randomized controlled trials
with TLC-NOSF dressings. They complete the evidence on the good healing properties and
safety profile of these dressings, especially in non-selected patients treated in current
practice and regardless of the characteristics of wounds and patients.

*UrgoStart Plus Pad and UrgoStart Plus Border, Laboratoires URGO, France
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Aim:

Specialisation and multidisciplinary approach for patients with diabetic foot ulcers (DFUs)
lead to improved outcomes (e.g. reduction of major amputations and reduction of treatment
costs). The application of innovative dressings with TLC-sucrose octasulfate* leads to a
significant increase of wound closure rate (WCR) and a reduction of healing time. For the
therapy of venous leg ulcers higher cost effectiveness for a TLC-sucrose octasulfate dressing
in comparison to a neutral one was already demonstrated. This cost effectiveness analysis
(CEA) aims to compare two options of local wound therapy for patients with DFUs, a TLC-
sucrose octasulfate dressing™® (test) versus (vs.) a neutral dressing (control), in order to
demonstrate a higher cost effectiveness based on Explorer RCT also for this indication.
Method:

Clinical results and direct costs for wound dressings, time of care, in patient care in hospitals
were analysed from the perspective of German statutory health insurance.
Results/Discussion:

Direct costs for therapy of DFUs were 2,864.21 € with the TLC-sucrose octasulfate dressing™
(test) vs.

2,958.69 € with the neutral dressing (control) after 20 weeks. A modelling according to
Markov over

100 days showed even higher differences in costs with 5,882.87 € (test) vs. 8,449.39
(control). Sensitivity analysis confirmed the robustness of these results.

Conclusion:

This CEA demonstrates that therapy of DFUs with a TLC-sucrose octasulfate dressing* is
reasonable regarding health economics. Both therapy costs as well as cost effectiveness
were superior to the local wound therapy of DFUs vs. a neutral dressing.

*TLC-sucrose octasulfate dressing (TLC-NOSF): UrgoStart Contact/UrgoStart Tul
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Aim:

International Diabetic Foot Care Group and D-FOOT international developed a fast-track
pathway (FTP) for diabetic foot ulcerations (DFUs) to allow a clear identification of DFU’s
severity, specific management and related timing of referral. After 18 months of
implementation across Europe, the effectiveness of FTP in Italy (metropolitan area of Rome)
was evaluated.

Method:

The study group was composed of consecutive patients who referred to specialized DF
centres because of DFUs. All patients were managed throught a limb salvage protocol based
on Guidance?. Patients were divided in two groups: early referral (ER) and late referral (LR)
patients. According to FTP, ER were considered patients who referred after 2 weeks in the



case of uncomplicated non-healing ulcers (superficial, not infected, not ischemic), whithin 3
days in the case of complicated ulcers (ischemic, deep, mild infection) and whithin 24 hours
in the case of severely complicated ulcers (abscess, wet gangrene, fever, sepsis). Healing,
healing time, minor and major amputation, survival at 6 months were evaluated.

Results:

One-hundred fifty-six subjects were included. The mean age was 70.4+14.5 years, 89.7% had
type 2 diabetes and diabetes duration was 21.£14 years. One hundred nineteen (119)
(76.3%) were ER, 37 (23.7) LR. LR patients referred with more cases of larger (>5cm?)
(87.5vs60.4%,p=0.006), deeper (to the bone) (71.9vs54.7%,p=0.01) and severely complicated
DFUs (45.9vs21.8%,p=0.003) than ER. The rate of healing, healing time, minor amputation,
major amputation and survival for ER and LR were respectively: (98.7vs29.7%,p<0.0001),
(94+7vs18+7weeks,p<0.0001), (17.8vs70.3%,p<0.0001), (Ovs37.8%,p<0.0001),
(94.6vs78.4%,p=0.01). ER was an indipendent predictor of limb salvage [OR95% 5.1(1.9-
9.7),p<0.0001] and healing [OR95% 6.5(2.0-13.4),p<0.0001].

Conclusion:
After FTP implementation, lower rate of LR were recorded in comparison to ER. ER predicts
favourable outcomes.
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Aim: We aimed to elucidate effects on cellular proliferation and dermal repair in
complicated diabetic foot ulcers (DFU) debrided with UAW compared to DFU receiving
surgical/sharp wound debridement.
Method: An RCT were performed included 51 patients with DFU at specialized diabetic foot
unit between November 2017 to December 2019. DFUs stage IB,lIB,IC,IIC, according to the
University of Texas Diabetic Wound Classification with duration between 1 and 24 months
were included. Patients were randomized and allocated to receive either surgical or UAW
debridement for 6 weeks. Soft tissue punch biopsies were taken at patient enrollment, and
every second week during 6-week treatment period (0/3/6) for quantitative microbiological
analysis and for cellular proliferation analysis by studying CD31-positive vessels, Actin and
Masson's trichrome staining. The Wollina wound score (WWS) was used to evaluate wound
conditions. Patients were followed-up for 6 months after inclusion.
Results / Discussion: 24 patients were included on Surgical-Group and 27 on UAW-Group.
UAW-Group were older (64.1+12.4years vs 58+5.4years, p=0.03), with more diabetes
duration (22+12.9 vs 10.3+5.0, p=0.001) and had largest ulcers (7.47+7.56cm? vs
4.18+3.32cm?, p=0.05). After 6 weeks WWS improved in both groups (Surgical-Group
2.5+1.2-day0 to 5.6+0.7-day42 vs UWA-Group 2.15+1.4-day0 vs 5.4+1.5-day42, p=0.93).
Bacteria load reduced significantly in UAW-Group comparing Surgical-Group (UAW-Group
4.27+0.37 day 0 to 2.11+0.8 vs Surgical-Group 4.66+1.21 day 0 to 4.39+1.24 day 42; p=0.01).
Cellular proliferation improved significantly in UAW-Group comparing Surgical-Group (see
table). Similar rate of patients healed was finding in both group after 6 months of follow-up
(23 patients [85.1%] in UAW-Group vs 20 patients [83.3%] in Surgical-Group; p=0.856). Time
to healing was significantly lower (p=0.04) in UAW-Group (9.7+3.8weeks) than in Surgical-
Group (14.8+12.3weeks).

Histology Surgical-Group UAW-Group Pvalue

findings Day 0/Day 42 Day 0/Day 42




CD31 2.05+1.29/1.77+41.30 | 1.11+0.42/2.82+0.56 | 0.001
Actin staining 1.75+1.22/2.00+0.10 | 0.44+0.57/2.56+0.89 | 0.001
Masson's 1,10+0.10/1.20+0.26 | 1.26+0.65/2.81+0.48 | 0.005
trichrome

staining

Conclusion: Patients debrided with UAW shows a significant reduction of bacteria load and a
significant improve of cellular proliferation after 6 weeks of treatment. WWS improves in
both of group of patients after 6 weeks. Time to healing was lower in UAW-Group
comparing with Surgical-Group. The rate of patients healed after 6 months are similar.
Patients who undergoes UAW debridement have better bioburden control and cellular

proliferation, that could explain the lower time to healing.
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Aim: Wound dressing is of significant importance to promote cutaneous wound healing process.
UrgoStart is a non-occlusive and non-adherent healing matrix dressing (TLC-NOSF), which reduces
healing time of chronic wounds (such as venous leg ulcers and diabetic foot ulcers), as reported in
randomized controlled trials. The aim of this study was to investigate the effects of this dressing on
wound healing in a rat skin defect model, in comparison with a neutral TLC dressing.

Method: Twelve rats were randomized in two groups. A full-thickness skin defect of 12 mm diameter
was surgically created on the back of each animal with a biopsy punch. Dressings were immediately
applied to the wound and changed 3 times a week till complete closure. For each change performed,
wounds were clinically assessed and measured by using image analysis software. After complete
healing of the wounds, skin samples were harvested from wound tissue for histological analyses to
score the angiogenesis.

Results: Macroscopic observations showed a significant faster elimination of exudates, and faster
sprouting and epithelialization of the wound. Consequently, the time to wound closure was reduced
by 5 days in the TLC-NOSF group. Microscopic observations indicated a significant greater
vascularization of the scar area for the TLC-NOSF group, as well as the size of blood vessels.
Conclusion: Sucrose octasulfate dressing significantly improves the wound healing of surgically
created full-thickness skin excision in a rat model, which may be explained by the local
vascularization network improvement.
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Aim: At-home monitoring of foot skin temperature is an effective intervention in helping to
prevent foot ulcers in high-risk people with diabetes. However, little is known about
adherence to this intervention, including associated patient characteristics. The aim was to
investigate adherence to at-home monitoring of foot temperature and associated factors in
people with diabetes at high ulcer risk.

Method: This study was part of a multicenter randomized controlled trial on effectiveness of
at-home foot temperature monitoring on ulcer recurrence prevention (DIATEMP).
Participants were people with diabetes with peripheral neuropathy and a history of foot
ulceration in the preceding four years. Participants in the intervention arm had to perform
daily at-home measurement of foot temperatures and had to note these temperatures in
logbooks until a study endpoint (foot ulceration, death, or 18 months follow-up). Adherence
was defined as the proportion of days measured divided by the total number of follow-up
days (proportion of days covered: PDC). Participants were seen as adherent when PDC>70%.
Univariate and multivariate analyses were performed to investigate participant
characteristics associated with adherence.

Results and Discussion: In total 151 participants were included. During follow-up, 44
participants developed a foot ulcer and 5 participants died. Of the mean 437 follow-up days,
foot temperature was measured a mean 272 days (PDC 64.8%; SD: 38.0). Ninety-three
participants (61.6%) were adherent (PDC>70%). Adherence during months 1-3 was
significantly higher compared to months 4-18 (78.1% (n=118) vs. 57.2% (n=79); p<0.001). In
multivariate analyses, no factors were significantly associated with overall adherence, nor
with adherence in months 4-18. In months 1-3, living together (p=0.034, OR=2.406, 95% Cl:
1.069 to 5.414) and higher age (p=0.021, OR=1.045, 95% Cl: 1.007 to 1.084) were
significantly associated with being adherent.

Conclusion: Average adherence to daily foot skin temperature measurements was just
above 60%, which is similar to other self-care interventions in people with diabetes.
Participants were more adherent in the first three months after starting the intervention,
which suggests that adherence requires additional assessment and support after this period.
We found limited specific patient or disease-related factors associated with adherence,
which hampers defining subgroups that require specific support.



[P0O3] IS CRYOPRESERVED AMNIOTIC TISSUE BETTER THAN A LYOPRESERVED CONSTRUCT TO TREAT NON-
HEALING FOOT ULCERS?

Kathryn Davis!, Amanda Killeen?, David Farrar3, Katherine Raspovic®, Lawrence Lavery®

YUniversity of Texas Southwestern, Dallas, United States

2University of Texas Southwestern Medical Center, Dallas, United States

3University of Texas Southwestern, United States

4Uni of Texas Sw Medical Center, ., ., United States

SUniversity of Texas Southwestern Medical Center, Department of Plastic Surgery, Ut Southwestern, Dallas,
United States

Aim:

To compare cellular viability and clinical outcomes between a cryopreserved and
lyopreserved amniotic tissue (LAT).

Method:

This was an open label prospective cohort study of 40 patients with non-healing foot ulcers.
Patients received standard wound care including weekly debridement and offloading. After
debridement, patients received weekly application of LAT for 12 weeks. We evaluated the
proportion of foot ulcers that healed, the time to heal, healing trajectories, and infection
during the course of therapy. We used chi-square to compare dichotomous variables and
independent t-tests to compare continuous variables with an alpha of 0.10.

Results:

Cellular viability was equivalent between cryo- and lyopreserved amniotic tissue in live/dead
staining analysis. Forty-eight percent of subjects healed in an average of 40.0 (SD 20.1) days.
Non-healers were older (63 years vs. 59 years, p=0.011) and had larger ulcers at baseline
(7.8cm? vs. 1.6 cm?, p=0.012). Significantly more patients who healed reached a 50% wound
area reduction in 4 weeks compared to non-healers (73.7% vs. 47.6%, p=0.093). There was
no difference in the slope of the wound healing trajectories of healers and non-healers
(0.124 and 0.159, p = 0.85), indicating that the rate of healing was similar in healers and non-
healers. The rate of healing was 0.60 mm/ day (SD 0.47) for healers and 0.50 mm/day (SD
0.58) for non-healers (p=0.89).

Conclusions:

LAT is a clinically effective alternative to cryopreserved amniotic membrane.
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Aim: Although peripheral arterial disease is common below the knee in diabetes, the extent
of such disease extending to small vessels in the pedal circulation is unknown. The aim was
to investigate the extent of small vessel pathology in the diabetic foot and compare it with
that in the non-diabetic ischaemic foot.

Method: The study was in two parts. Firstly, digital arteries were assessed from amputated
toes from 25 diabetes patients with arterial disease in the calf and foot ulceration/necrosis
and 25 non- diabetes patients with leg arterial disease and foot ulceration/necrosis. Medial
wall calcification and intimal hyperplasia were assessed semi-quantitatively in digital arteries
and scored from 0 to 3 (0- no disease, 1- mild, 2- moderate, 3 —severe). In the second part,
tibial /sural nerve specimens from major amputations were assessed for axonal neuropathy
and epineurial vasculopathy in 18 patients with diabetic ischaemic limbs and in 14 non-
diabetic ischaemic limbs.

Results / Discussion:

In part 1, mean age of diabetes patients was 68+11.6 years, which was significantly less than
75+8.9 in non- diabetes patients (P=0.016). Despite younger age in diabetes patients,
calcification in digital arteries was significantly increased, scoring 1.6 + 1.30 compared with
0.04 +0.2 in non-diabetes patients (P<0.001.). Similarly intimal hyperplasia was also
increased in diabetes at 1.96+0.84 compared with 1.1+0.58 in non-diabetes patients
(P<0.001).

In part 2, diabetes patients were aged 66+12.9 years compared with 72+10.2 (P=0.165) in
non-diabetes patients. All diabetes patients had marked axon loss in the sural /peripheral
nerves with 10/18 noted as severe. There was intimal thickening of epineurial arteries and
hyalinization of arterioles with foci of occlusion. Interestingly, all the non-diabetes patients
also had evidence of axonal loss, with 2/14 graded as severe (P<0.05 v diabetes patients),
associated with intimal thickening, medial sclerosis of epineurial arteries and arterioles with
patchy luminal occlusion.

Conclusion:

The diabetic ischaemic limb is characterized not only by crural vessel disease but also by
digital intimal hyperplasia and medial calcification and epineurial arteriosclerosis (with axon
loss) indicative of small vessel vasculopathy. Although, the non- diabetic ischaemic foot had



only mild intimal hyperplasia and minimal calcification of digital arteries, it did have similar
vasculopathy which raises clues to vasculopathy in diabetic foot such as premature ageing.
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Aim:

In Charcot osteoarthropathy, there is excessive osteoclastic activity and reduced osteoblastic
function leading to non-healing fractures and bone fragmentation. We hypothesise that
targeted therapy with bioceramics could promote fracture healing in the Charcot foot.
However, it is unknown whether novel bone substitutes can withstand the enhanced
resorption of Charcot osteoclasts. The aim was to investigate how newly formed osteoclasts
generated from peripheral blood monocytes derived from people with active Charcot foot
degrade different types of bioceramics and carry out bone resorption.

Method:

Osteoclast precursors isolated from whole blood from seven people with active Charcot foot
were cultured in the presence of macrophage-colony stimulating factor and receptor
activator of nuclear factor-kp ligand on B-tri-calcium phosphate (B-TCP), hydroxyapatite (HA)
and bovine bone discs. Osteoclast formation and resorption were assessed after 21 days in
vitro.

Results / Discussion:

There were numerous newly formed multi-nucleated cells (osteoclasts) on all three
substrates. Classical resorption pits were noted on B-TCP and bone discs after calcein
staining (immunoflluorecence), toluidine blue staining (brightfield microscopy) and surface
profolimetry. Pits were significantly shallower on B-TCP discs (average pit depth 9 um)
compared to resorption pits on bone (average pit depth 17 um).

Although there were numerous giant osteoclast-type cells on HA discs, these cells exerted
only surface disintegration of the biomaterial with intracellular digestion
(immunofluorescence) but the erosion profile of these surfaces remained unremarkable.
Conclusion:

We report a difference in osteoclast-mediate degradation of biomaterials: on B-TCP
surfaces, there was evidence of extracellular resorption similar to bone resorption whereas
HA discs remained unresorbed and cellular activity was limited to endocytosis. These
differences in cellular behaviour are important and should be taken into consideration when
planning therapies with these novel bone substitutes.

Supported by Diabetes UK project grant
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Diabetic foot represents a severe complication associated with diabetes mellitus imparting
loss in health and economic burden. Previous studies showed a hig variability in cost amount.
Aim of this study is to analize costs of healing lesions in diabetic patients and verify factors
that influence the economic impact.

Materials and methods: observational retrospective study, we included all diabetic patients
with a first access for diabetic foot during 2018 in our diabetic foot clinic. We identified 429
patients and we analyzed the in- and out-hospital costs of these patients. Hospital costs
derived from DRG calculation. Out-service costs included: first visit, control visits, dressing,
acute phase and definitive ortesis. After calculation of global costs we separate patients with
ischemia, need of surgical procedures, patients managed only in out service and impact of
infection.

Results: treatment of 429 patients for diabetic foot costs 2063000 Euro, hospital stay impacts
for the large part 87% (1800000 Euro). We performed 330 hospitalization in 242 patients
(1.36 hospitalization for patient with mean duration of hospital stay of 8410 days), in-service
mean cost was 5456+3300 Euro. Out service costs included: 1 first visit, 3+4 control visits,
47+74 dressing, 1 acute phase ortesis and 1 definitive shoe, with mean cost of 660+900 Euro.
Ischaemic patients with need of revascularization presented elevated in-hospital costs
respect non-ischaemic (p=0.03) and out hospital too (p<0.001 respect not ischaemic and
patients treated only in out service) (table 1).

Moreover we analize impact of infection: patients hospitalized for infection presented a
longer hospital stay 13+11 ws 7+9 day compared to not infected (p<0.001), and higher
hospitalization cost 6861+3346 ws 515043220 compared to non infected (p<0.001)
Conclusions: our cost analysis underline that hospital treatment impact largely on diabetic
foot treatment costs. Clinical conditions like ischemia and infection are responsible of
increasing amount, efforts to prevent these conditions, with a optimized and early out-
service management, can improve diabetic foot outcomes and save money.

Table 1
Out service cost p Hospital cost p
Ischaemic (290) 915+836 5600+3200
Not ischemic but hospital 7524548 440043857 0.03
<0.001
treatment




Only out service treatment

6224915




[PO7] ROLE OF CUSTOM MADE INSOLES IN PREVENTION OF NEUROPATHIC DIABETIC FOOT ULCER
RECURRENCE

Ahmed Salah?, Eman El-Adawy?, Hanan M.S. Gawish?, Fady Kyrillos*

Ynternal Medicine Department, Dekernis General Hospital, Egypt

Diabetes & Endocrinology Department- Mansoura University- Mansoura, Egypt
3Endocrinology and Diabetes Unit, Mansoura University, Mansoura, Egypt
“Diabetes and Endocrinology Department - Mansoura University, Mansoura, Egypt

Aim: Evaluate the role and effectiveness of custom-made insoles (CMI) in prevention or
delaying recurrence of neuropathic diabetic foot ulcers (NDFU)

Method: 49 diabetic patients of matched age, sex, and BMI; 17 (intervention) used CMI
inside therapeutic shoes, and 32 (control) used therapeutic shoes only, were recruited after
healing of previous NDFU. Patients with peripheral arterial disease, foot deformities, and
amputation were excluded. Plantar pressure assessment was done using F-scan in-shoe
pressure analysis system (TEKSCAN Ltd). Two kinetic measures were collected; plantar peak
pressure (PP) and pressure time integral (PTI) at each area. Patients were followed up until a
study end point; recurrent plantar ulcer or study termination at 12 months.

Results / Discussion: Big toe was the commonest site of previous ulceration in control and
intervention groups (53.1% and 58.82%) respectively, while metatarsal head areas (1, 2)
were the 2" common site (28.1% and 23.6%) respectively; with no significant difference
between both groups. Rate of ulcer recurrence was (34.37% vs 17.64%) within first 12 weeks
of study (p=0.22), and (78.1% vs 52.9%) within the study duration (one year) (p=0.07) in
control & intervention groups respectively. CMI decreased significantly PP among patients
with ulcer recurrence during one year study in intervention versus control group (p= 0.02),
with no difference as regard PTI (p=0.95). On the other side, CMI did not decrease
significantly PP (p=0.51) or PTI (p=0.35) at same sites of previous ulcers among these
patients. CMI increased median ulcer free period; 10 months vs. 6 months in control group
with no signifi