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Diabetes Mellitus

able lifelong disease
persistent

e with wide
omplications
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Diabetes prevalence

Diabetes has world wide distribution
seen in developed countries; about 6
million people in USA have diabetes;
additional 4-5 million have undiagnosed
diabetes.




Diabetes prevalence

The International Diabetes Federation
reported the prevalence of diabetes at
6% in the adult population aged 20 - 79
years. Consequently it means, that we
have over 30 millions of diabetes
patients in 27 EU countries. About of
600,000 diabetic foot ulcers occur each
year and 90,000 of them required
ampvutation. Its directly associate with
poor life quality and high treatment
costs and long hospitalization.
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M agnitude of problem

Diabetics are at 50% increased morbidit
mortality

Diabetes is responsible for about 38,000 deaths
each year in USA

Diabetics are 25 times more likely to develop
blindness

/ times more likely to develop renal disease
20 times more likely to develop gangrene

2 fimes more likely 1o develop heart disease or
suffer stroke




M agnitude of problem

The foot of a diabetic patient that has the
potential risk of pathologic consequences
including infection, vlceration and or
destruction of deep tissues associated with
neurologic abnormalities, various degrees

of peripheral vascular disease and/or
metabolic complications of diabetes in the
lower limb




g betic foot disease dynamic view

lopathy
laudication




Plantar aspect of the foot

Pes cavus

Pes planus
midfoot collapse

Shaded areas and arrows indicate primary regions 'at risk' for developing ulcers
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ot examination prevalence

Neurological :

Pain

Semmes-Weinstein monofilament
test

Babinski test

Romberg test




REAL-TIME' ULCER/WOUND
DOCUMENTATION

TEMPERATURE
e far IR imaging
o far IR spectroscopy

OXYGEN COLOUR

e saturation e inflammation
e tension / e wound status

STRUCTURE .» SIZE
e fractal e area, volume

dimension e [Imb size
BLOOD FLOW

e ultrasound Doppler
o laser Doppler
* plethysmography




PRINCIPLE SITES OF DETERIORATION IN THE
DIABETIC FOOT ARE THE METATARSAL HEADS,
TOP AND END OF TOES, HEELS, AND MALLEOLI




Semmes-Weinstein monofilament
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Wagner’s Classification

skin (Impending ulcer)

bon or ligament
comyelitis




W/ agner’s stage 0




W agner's stage 1-2




M/ agner’s stage 3




W/ agner’'s stage 4




W agner's stage 4-5







Wk al-thermagraphy-ultrasound




Foot microangiopathy
lnduced ulcer formation
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ot examination prevalence

Neurological :

Pain

Semmes-Weinstein monofilament
test

Babinski test

Romberg test
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RAD TONOMETRY
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Patient V.P., DM - 15 y., no signs of
iscomphort, pain, neuropathy and
pathy, cold foots




Angiography examination -




Anglography examination -
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Bngiography examination -
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Diabetic foot prognosis




Diabetic foot prognosis
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Diabetic foot prognosis




Diabetic foot prognosis
osteomielitis




Veln varicose induced
thromboflebitis




IR thermography diagnostic tools
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Normal foot

B/ Analysis T Position ‘Elﬁ Obj. Par‘ €) Image | E¥ Text comment
Label PosXl| PosYl| PosX2| PosY2| Width| Height|
AR01 105 267 512 455 468 189

0.0

238
0.0

221
0.0

208
[ik1]

i M 45 20 25 30 35 4 45 50 B5 B0 6 T ¥5 B0 85 85 100

Label

Thresh.. | Above | Below |

(@] {ARiT

00 10000 000




Bad perfused foot

B/ Analysis % Position ]ELEQ 0bj. Par | €9 Image | E¥ Text comment

Label PosXL| Pos¥l| PosX2| Pos¥2| Width| Height
ARDL pul 106 591 343 51 Pa

5 10 15 20 35 M 3 4 45 50 55 60 65 70 75 B0 85 B0 85 100
Label  Thesh. | Above | Below
[@] i ARDL 00 10000 000




The method makes it possible to
objectively assess the condition of blood
flow to the feet in the subclinical stage

Methods allow you to safely diagnose
circulatory disorders of the feet

Method makes it possible to objectively

and dynamically compare the changes in
the blood flow of the feet

Method take possibility to assess
rehabilitation freatment and the
effectiveness of pharmacological
preparations affecting microcirculation







INNOVATIVE
EASTERN POLAND

ASSOCIATION

W/ )
<8"(ALW5€"(\

7% International Forum

—~/, SCIENCE
é & TECHNOLOGY DAYS
—“% POLAND-EAST

Suwatki, POLAND
April 17 - 19, 2013

IR thermography diagnostic application in Diabetes Mellitus induced periphery arteries disease
Vincentas Veikutis

Lithuanian University of Health Sciences, Institute of Cardiology (Lithuania)

oy
OO0 |at

Wojewodztwa
Podlasklego

Forum is part - financed by Podlaskie Region



