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Diabetes foot ulcer

AOne of the most common complications of diabetes

AAnnual incidence 1% to 498

ALifetime risk 15% to 25%*

A~15% of diabetic foot ulcers result in lower extremity amputéaion

A~85% of lower limb amputations in patients with diabetes are preceded by
ulceratiol§:’
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5 years mortality rates
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Objects of this lecture

First, Learn the mechanism of diabetic foot lesion

Second, Learn the risk factor of diabetic foot lesion

Third, Learn the education method for each stage of the disease
Fourth, Learn how to practice foot management

Fifth, Learn the types of foot examination and screening method

Sixth, Be able to evaluate foot management



Mechanism of diabetic foot

Figure 1. Common Pathway of Diabetic Foot
Ulcer Occurrence and Recurrence. Diabetic foot
ulcers and their recurrences are caused by a
number of factors that ultimately lead to skin
breakdown. These factors include sequelae related
to sensory, autonomic, and motor neuropathies.

N Engld Med. 2017 Jun 15;376(24):23B375.
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Risk factor of diabetic foot

Ulcer -

A General or Systemic Contributions.  ALocal Issues

A Uncontrolled hyperglycemia APeripheral neuropathy

A Duration of diabetes (>1(rs) A Structural foot deformity

A Peripheral vascular disease ATrauma and improperly fitted shoes
A Blindness or visual loss AcCallus

A Chronic renal disease AHistory of prior ulcer/amputation

A Older age AProlonged elevated pressures

A Smoking ALimited joint mobility

J Foot Ankle Surg006 SepOct;45(5Supp):S166.



Frequency of examination based on degree of risk

Degree of risk Frequency

No sensual neuropathy Annually

Sensual neuropathy Every 6 months

Sensual neuropathy / peripheral

vascular disease/ foot deformity Every 36 months

Experience of foot ulceration  Every 1 to 3 months

| DF Diabetic neuropathy Foodi/c,2008ucati or
The IWGDF Guidance Documents DiabetdsetabRes Rev 2016; 32(Suppl. 1)i ¥5



What foot care education should people with diabetes
receive?

ALow-risk group: simple advice

A Normal feet: Prevention, quit smoking, feet
examination every year

AHigh-risk group: intensive education, focus
on prevention

A Abnormal feet : Prevention, diabetic shoe, vascular
exam

A Simple ulcer: Outpatient treatment
A Preventing recurrence, diabetic foot, adequate referral

A Complex ulcer: Inpatient treatment



Foot examination
daily (Self)

Corn, callus, crack, blister,

SoNs1e) N 00zing, tinea pedis, _ Bljster b,
temperature/color change HammerToe Tinea pedisfll OKI ND2
Foot Hammetrtoe, big toe o arthropathy
shape deformity, etc. , .
@)ipl=lis5i Y Ingrowing nail, wound, g o A '
contusion, edemaetc ol R $
Use
magnifying
glass or
mirror under
bright light

Foot Infection Ingrowing nalil



Educating feet management ( Preventindourns)

ASoaking less than 10 minutes, watch for wate
temperature (38 ~ 468C most adequate)

AUse sun block on exposed skin
AKeep feet at least 3m from heater
ATurn off electric blankets

ANo hot water bottles

ANever walk barefoot

ARemove water and apply lotion to maintain
moisture but not between toe




Educating feet management

ANails cut straight
ATinea pedis must be treated thoroughly
ASocks Soft cotton/wool, not tight around ankle

AShoe: Flexible, aicirculating, sweatbsorbing
material Shoes are the most common cause c
ulceration

A 1cm bigger, 1cm higher (purchase in afternoon)
A Specially designed shoe necessary if foot deforme

A Before putting on shoes, check for rough spots or I
objects




Recommendations for exercise when at high risk

AWalk only as far as is absolutely

necessary

ANonwalking exercisesuch as

swimming or riding an exercise bike




Re

qguiring hospital visit within

hours

Alnfection, ulcer: >2cm wide, >0.5cm deep

ACorn, callus: Swollen

ACo
AE ©

ADu

or change, odor (bad smell), inflammation
udgqg =274(
| sensation

AOozing or pus due to ingrowing nail

ASevere pain or convulsion at the leg



Comprehensive Diabetes foot
examination



Component of Comprehensive Foot Exam

ASystemic review of history

AThe diabetic foot exam
Alnspection Dermatologic
ANeurological assessment

AVascular assessment



Systemic review of history

APast history dead)
AUIceratiqn AVascular symptoms
Aamputation A Claudication
A Charcot joint Arest pain
Avascular surgery Anonhealing ulcer
Aangioplasty

Acigarette _smokmg Arenal (dialysis, transplant)
ANeuropathic symptoms Aretinal (visual impairment)
Apositive (e.g., burning or shooting
pain, electrical or sharp sensations,
etc.)

Anegative (e.g., numbness, feet feel

AOther diabetes complications

Diabetes Care. 2008 Aug; 31(8): 161/885.



The diabetic foot exam: Inspection Dermatologic

1. Inspect the foot between the toes and from toe
to heel. Examine the skin for injury, calluses,
blisters, fissure, ulcers, or any unusual condition.

Blister [

Tinea pedis | | charcot’s
arthropathy

2. Look for thin, 3. Feel the
fragile, shiny, and feet for
hairless skirt all excessive
signs of decrease( warmth and
vascular supply. dryness.

If any new foot abnormality is
found, the patient should be
scheduled immediately for a
comprehensive foot examination.




The diabetic foot exam: Neurological assessment
10-g monofilament test

Precautions

A10 g Monofilament (5.07 Semmes
Weinstein)

APatients should not observe the
examination

AContact monofilament perpendicular

to the skin and apply pressure so the
Scoring | fllament bendgwithin 3 seconds)

At I'GASYGé Y dza Iy a
sensitive
AAvoid ulcers or calluses

Number of numb spots

- 2 or more; loss of sensation
-4 or more; increased risk of foot ulcer




The diabetic foot exam: Neurological assessment
Questionnaire for diabetic peripheral neuropathy

This survey tests the senses of your legs and feet. Please check yes £ or no £ to express how you

normally feel.

1. Are you legs and/or feet numb? 1. Yest
2. Do you ever have burning pain in your legs and/or feet? 1. Yest
3. Are your feet too sensitive to touch? 1. Yest
4. Do you get muscle cramps in your legs and/or feet? 0. Yest
5. Do you every have prickling feelings in your legs and/or feet? 1. Yest
6. Does it hurt when the bedcovers touch your skin? 1. Yest
7. Are you able to tell hot water from cold water when taking a bath? 0. Yest
8. Have you ever had an open sore on your foot? 1. Yest
9. Has your doctor ever told you that you have Sc h ~ amddsthpn 0~ s g x § >1. Yest
10. Do you feel weak all over most of the time? 0. Yest
11. Are your symptoms worse at night? 1. Yest
12. Do our legs hurt when you walk? 1. Yest
13. Are you able to sense your feet when you walk? 0. Yest
14. Is the skin on your feet so dry it cracks open? 1. Yest
15. Have you ever had an amputation? 1. Yest

Total:

OCOPrO0O0O0O0ORrRO0O000O0

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

* Question 4 and 10 belong to vascular symptoms : they are excluded from

regardless of the answer )
* Question 7 and 13 count as 1 point when answered S Mn $
* Suspect neuropathy if total score >2; diagnosis made if total score >7

Korean Diabetes Association, Diabetic Neuropathy Management Guideline.. 2007
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The diabetic foot exam: Neurological assessment
Using a 1284z tuning fork

Precautions J

. Ask the patients to close their eyes.

ctdzi OKS LI GASydQa ¥
on the tuning fork.

.t f 1 O0OS UKS @GAONY GAY3
Hallux (big toe) joint and ask them if they
can feel vibration (Show the patient on a

bony prominence on their hand first).

_ . Have the patient answer yes or no when
Interpretation J asked if they can feel the vibration.

. If they cannot feel vibration on the hallux
continue checking bony prominences
moving proximally until the patient feels the
vibration. (malleolus and tibidliberositag

The test is positive if the patient correctly answers at
f SFrad Gg2 2dz2i 2F GKNBS |

F2N) dzf OSNY A2y Q0 6A0OK (¢

IDF Clinical Practice Recommendations on the Diabetic Foot
2017



The diabetic foot exam: Neurological assessment
Measure vibration perception threshold (VPT)

Interpretation

Measure VPT using electromechanice
Instruments such as the
Biothesiometeror Vibrameter.8 A VPT
value of >25 V in at least one foot has
been associated with a higher
cumulative risk of neuropathic

ulceration. Values between 16 and 24
Indicate intermediate risk, and values
<15V, represent low risk and is
considered normal.




The diabetic foot exam: Vascular assessment
Foot pulses

. O
R %7

"~ (dorsalis pedis puI§e)

]
L
]
L/

(posterior tibial pulse)

S N\ y/
Just lateral to extensor of the big Roll the fingers and touch the
toe. If not palpable, measure along medial malleolus and lower part
the more lateral side of the foot . of middle area.

IDF Clinical Practice Recommendations on the Diabetic Foot
2017
Diabetes Care. 2008 Aug; 31(8): 1679 _1685.



The diabetic foot exam: Vascular assessment
Anklebrachial index (ABl)= Ankle SBP/ Branchial &

ABI Interpretation

>1.40 Noncompressibleessels,

Vascularcclacification

1.00-1.40 Normal
0.91-0.99 Acceptable

X no Cpﬁbnormalperipheral artery
disease

IDF Clinical Practice Recommendations on the Diabetic Foot

2017
Diabetes Care. 2008 Aug; 31(8): 1679 1685.



