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Diabetic Foot Ulcers

Normal Skin

Skin Ulceration
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* The lifetime risk of a foot ulcer in patients with
diabetes (type 1 or 2) may be as high as 34 percent

Boulton AJ, Armstrong DG, Albert SF, et al. Comprehensive foot examination and risk assessment: a report of the task force of the foot care interest group of
the American Diabetes Association, with endorsement by the American Association of Clinical Endocrinologists. Diabetes Care 2008; 31:1679.
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* About half of all nontraumatic lower extremity
amputations are performed on diabetic patients

Tseng CH, Tai TY, Chen CJ, Lin BJ: Ten-year clinical analysis of diabetic leg amputees. J Formos Med
Assoc 93:388-392, 1994
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Tseng CH, Chong CK, Tseng CP, Cheng JC, Wong MK, Tai TY. Mortality, causes of death and
associated risk factors in a cohort of diabetic patients after lower-extremity amputation: a 6.5-year
follow-up study in Taiwan. Atherosclerosis. 2008;197:111-7.




DFU pts Control pts DFU pts
Cause of death on DC on DC P on PM
(n = 243) (n=121) (n = 80)

Ischaemic heart
(i) CAD/atherosclerosis

(ii) MI/coronary thrombosis

(iii) Cardiac arrest

cl 5 c D70 J.0 70 . 0.0 70
Bronchopneumonia 39 (16 %) 21 (17.4%) 0.752 3 (3.8%)
Cancer 20 (8.2%) 19 (15.7%) 0.033 2 (2.5%)
Cerebrovascular accidents 11 (4.5%) 6 (5%) 0.854 1(1.3%)
Septicaemia 10 (4.1%) 6 (5%) 0.712 0
Renal failure 10 (4.1%) 3(2.5%) 0.433 0
giﬁ?;nary thromboembolic 8 (3.3%) 1(0.8%) 0.187 7 (7.5%)
Gastrointestinal bleeding 5(2.1%) 0 0.245 2 (0.8%)
dCiI;Z:{:c obstructive pulmonary 3 (1.2%) 1(0.83%) 0.727 1(1.25%)
Ruptured aortic aneurysm 2 (0.8%) 1(0.83%) 0.997 2 (2.5%)
Other causes 11 (4.4%) 1(0.83%) 0.098 5(6.25%)

DC: death certification, PM: postmortem, CAD: coronary artery disease, and MI: myocardial infarction.

Hindawi Publishing Corporation Journal of Diabetes Research Volume 2016, Article ID 2879809, 7 pages http://dx.doi.org/10.1155/2016/2879809 6
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* 40pt with phone contact

 Lost f/u: 13.9%
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F/U 5 years
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Univariate analysis
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Model 1

Model 2

Risk Factor

HR (95% CI)

Pvalue HR (95% CI)

Pvalue HR (5% CI) P value

Age

PAD

EGFR<15 or dialysis
Macrovascular disease
Previcus Amputaticns
HbA1C

HTN

Smoking

Gout or hyperuricemia
Betel nut

Sex (maleffemale)
BMI

Drinking
Hyperlipidemia

Previcus speratichs

1.06 (1.03-1.09)
2.4 (1.28-4.5)
1.92 (1.03-3.61)
1.76 (0.94-3.31)
1.87 (0.93-3.75)
0.88 (0.77-1.02)
1.63 (0.69-3.89)
1.48 (0.74-2.98)
1.25 (0.66-2.38)
0.05 (0-6289.82)
1.1 (0.59-2.07)
0.99 (0.94-1.05)
1.17 (0.36-3.81)
1.03 (0.5-2.11)
1.01 (0.53-1.92)

<(LUO
(.01
(.04
0.08
0.08
(.0
0.27
0.27
(.49
(.61
0.76
.77
0.79
(.93
0.97

1.06 (1.02-1.1)
1.53 (0.69-3.41)
2.18 (1.01-4.7)
0.79 (0.35-1.81)
0.94 (0.43-2.06)
0.94 (0.8-1.11)

0,001 1.07(1.03-1.1)  <0.001
0.298
0.047  2.33(1.21-4.48) 0.010
0.581
0.885
0.461




Cause-specific mortality in 40 patients with diabetic foot ulcers

Cause of death
All causes combined
OHCA or IHCA

Sepsis
Unknown

Heart and lung failure
Respiratory failure

GI bleeding
Cardiovascular event
Multiorgan failure

Total

40 (100%)

14 (35%)
10 (25%)
5 (12.5%)
4 (10%)
3 (7.5%)
2 (5%)

1 (2.5%)
1 (2.5%)

Data source

23 hospital record
17 phone
3 hospital record
11 phone
10 hospital record
0 phone
0 hospital record
5 phone
4 hospital record
0 phone
3 hospital record
0 phone
2 hospital record
0 phone
1 hospital record
0 phone
1 hospital record
0 phone
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Five-year OVER-ALL amputation rate

£ 49.500




e NAET

Five-year major amputation rate
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Causes of diabetic foot ulcer
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Diabetic Neuropathy

Diabetes Affects the Nerves

Reduced Blood Flow

Diseased
blood vessels

Nerves shrivel =
when blood y -
vessels disappear w-




USUAL LOCATIONS OF ULCERS IN THE DIABETIC FOOT
Supinated foot Flatfoot, collapse of the midfoot

- 4
& G

Deformity of the toes Deformity of the forefoot

=2
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Born 29 November 1825
Paris, France

Died 16 August 1893 (aged 67)
Lac des Settons, France

Nationality French

Known for Studying and discovering
neurological diseases

Scientific career

hartcot foot

0.3-2.5% DM patient
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Mormal Foot Charcot Foot

if €% fE tarsometatarsal joint
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Wound

0: No ulcer and no gangrene
1: Small ulcer and no gangrene

- 1 E I%'ZB é.j\ 2: Deep ulcer or gangrene limited to toes
=

3: Extensive ulcer or extensive gangrene

Ischemia

Toe pressuref/TCPO2
0: »60 mmHg
1: 40 to 59
2: 30 to 39
3: <30




- Severe Infection?
- Severe Ischemia or

tissue loss?

- Extension to tendon or
deep plantar space?




Wagner classification

GRADE O GRADE 1 GRADE 2 GRADE 3 GRADE 4

No open Superficial Deep Abscess Gangrene
lesion ulcer ulcer Osteitis forefoot

GRADE 5

Gangrene
entire foot

27
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PEDIS score >= 8

Perfussio Infection Sensation

n
/ Ve =yval =t; EX
NYE EE S B S
1 No PAD Skin Skin intact None No ILoss 0
Intact
2 PAD, No <lcm? Superficial Surface I.oss 1
Gl

3 @4 ] 1-3cm? Fascia, Abscess, 2
muscle, Fascitis,
tendon Septic

athritis

4 >3cm? Bone or SIRS 3

joint
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Fibrinogen

#%58:CBC - SMAC - HbA1C - Albumin ~ ESR ~ CRP -
Chest X-ray ~ Z#BX-ray * EKG * Wound Culture

l TRIE TR IR AR ﬁﬁ:‘( T B MK, CM)

EARES AR MIERRE AEEFIRMBE R ME¥E (8)/#9AK):
Doppler pulse(+) Doppler pulse(-) (= ABI »
T BN AR R E R EERERE R CTA/Sonography -
MRA -~ TcPO2 - DVT -

Doppler
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1%52.CBC ~ SMAC ~ HbA1C - Albumin -~ ESR ~ CRP -
Fibrinogen
Chest X-ray » £#&'X-ray » EKG » Wound Culture

{ fﬁ?&m)
Batia (/53 k):

1'2'3 = HOR A #) A Ak 1A 5 8 REEFARKMBAR =E

/My = . Doppler pulse(+) Doppler pulse(-)  [=i» ABI -

HE =& &5 ZX EEKRI BB EERBBRE R CTA/Sonography -
71\ FIR == MRA - TcPO2 ~ DVT »
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Cast walker

Rocker sores
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« FLEEF VR AEHRREWFHKEEFIIAE -
o FIEIZERIR /IR (3#E485M) with the seams inside out )
° Kgﬁiﬁ%%ﬁﬂﬁg%%(knee-high sockS)E/\]%%’%% ( }E‘Ejj%%%
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The proper way to cut toe nails



Treating risk factors for ulceration
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MacKay Memorial Hospital
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Orbicularis
retaining
ligament

(tear trough

deformity)
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