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=Abstract=

Purpose: Diabetic foot ulcer is one of the most important diabetic complications because it increases the risk of amputations.
Moreover, it lowers the quality of patients’ life and increases the social medical expenses. Authors analyzed risk factors of

intractable diabetic foot ulcer using retrospective study.

Materials and Methods: From January 2007 to December 2010, 40 patients who could not achieve complete healing despite more
than 12 weeks of proper management among who had been diagnosed and treated as diabetic foot ulcer at our hospital were
included and evaluated retrospectively. We compared the risk factors between two groups who were finally treated by amputation

and non-amputation.

Results: The sample was composed of 31 male patients (77.5%) and 9 female patients (22.5%). Comorbidity including hypertension
and hyperlipidemia were 77.5% and 80% each. By Wagner classification, 30 patients (80%) had ulcerative lesion over the grade
3. From bacteriology results, 29 patients (72.5%) had polybacteria infection. 35 patients (87.5%) had neuropathy and 26 patients
(65%) had vascular stenosis at least one level. The mean initial ankle-brachial index and toe-brachial index were 0.982 and 0.439.
In comparison between amputation group and non-amputation group, ulcer severity, number of stenotic vessel and initial

ankle-brachial index/toe-brachial index had statistical significance.

Conclusion: The most commonly risk factor of intractable diabetic foot ulcer was peripheral neuropathy reaching 87.5% of cases. In
comparison with non-amputation group, ulcer severity according to Wagner classification, number of stenotic vessel and initial
ankle-brachial index/toe-brachial index were demonstrated as a risk factor of amputation in intractable diabetic foot ulcer.
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Table 1. Diabetic Foot Classification According to Wagner

Grade Denomination Description

0 Foot at risk Thick calluses, bone deformities, clawed toes, and prominent metatarsian heads
1 Superficial ulcers Total destruction of the thickness of the skin

2 Deep ulcers Penetrates through skin, fat and ligaments, but not affect bone. Infected

3 Abscessed deep ulcers Limited necrosis in toes or the foot

4 Limited gangrene Limited necrosis in toes or the foot

5 Extensive gangrene Necrosis of the complete foot, with systemic effects
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Table 2. Baseline Characteristics of Study Subjects

Variables Total (%)
Age (yr) 62.05+8.21
Sex (M/F) 31/9 (77.5/22.5)
HbAlc (%) 8.90+2.12
Diabetic duration (yr) 16.35+5.60
Insulin (n, %) 25 (62.5)
Hyperlipidemia (n, %) 32 (80)
Hypertension (n, %) 31 (77.5)
Smoking (n, %) 10 (25)
Hospital visit (n, %) 16/6/6/12
<1 wk/1-2 wks/2-4 wks/>4 wks  (40.0/15.0/15.0/30.0)
Usage of antiplatelet agent (n, %) 12/26/2
single/multi/none (30.0/65.0/5.0)
Neuropathy (n, %) 5/35
normal/abnormal (12.5/87.5)
DPA (n, %) 12/28
Palpable/weakly or unpalpable (30.0/70.0)
PTA (n, %) 10/30
Palpable/weakly or unpalpable (25.0/75.0)
Initial ABI/TBI 0.982/0.439
Vasculopathy (n, %) 14/6/7/13
Angio CT - 0/1/2/3 (35.0/15.0/17.5/32.5)
Osteomyelitis (n, %) 17/23
Yes/no (42.5/57.5)

DPA, dorsalis pedis artery; PTA, posterior tibial artery; ABI,
ankle-brachial index; TBI, toe-brachial index.
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Variables

Total (%) n=40

Ulcer size (n, %)
1x1/2x2/3x3/4x4 and more
Wagner classification (n, %)
1/2/3/4

Wound location (n, %)
1/2/3/4/5/6/7

Cultured organism (n, %)

MRSA/MRSE/VRE/P.aeruginosa/S.agalctiae/M.morganii/E.feacalis/E.cloacae/others

11/16/7/6
(27.5/40.0/17.5/15.0)
5/5/22/8
(12.5/12.5/55.0/20.0)
27/5/3/3/0/1/1
(67.5/12.5/7.5/7.5/0/2.5/2.5)
16/2/1/4/1/3/2/2/9
(40.0/5.0/2.5/10.0/2.5/7.5/5.0/5.0/22.5)

MRSA, Methicillin-resistant staphylococcus aures; MRSE, Methicillin-resistant streptococcus epidermidis; VRE, Vancomycin-resistant

enterococcus.
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Table 4. Comparison between Amputation and Non-Amputation Group

Amputation (%)

Non-amputation (%)

Variables 126 =14 p-value

Age (yr) 63.50+8.74 59.36+6.57 0.130

Sex (n, %) (M/F) 22/4 (71.0/44.4) 9/5 (29.0/55.6) 0.234

HbAlc (%) 9.01+2.23 8.69+1.98 0.661

Diabetic duration (yr) 20.00 (11.50~20.00) 15.00 (10.75~20.00) 0.403

Hypertension duration (yr) 14.53+6.81 15.254+4.35 0.746

Insulin (n, %) Yes/no 16/10 9/5 0.864

(64.0/66.7) (36.0/33.3)

Hyperlipidemia (n, %) 21/5 11/3 1.000
Yes/no (65.6/62.5) (34.4/37.5)

Smoking (n, %) 6/20 4/10 0.718
Yes/no (60.0/66.7) (40.0/33.3)

Hospital visit (n, %) 9/4/5/8 7/2/1/4 0.753
<1 wk/1-2 wks/2-4 wks/>4 wks (56.3/66.7/83.3/66.7) (43.8/33.3/16.7/33.3)

Antiplatelet (n, %) 8/18/0 4/8/2 0.208
single/multi/none (66.7/69.2/0.0) (33.3/30.8/100.0)

Neuropathy (n, %) 3/23 2/12 1.000
Normal/abnormal (60.0/65.7) (40.0/34.3)

Ulcer size (n, %) 8/9/5/4 3/7/2/2 0.848
1x1/2x2/3x3/4x4 and more (72.7/56.3/71.4/66.7) (27.3/43.8/28.6/33.3)

Wagner classification (n, %) 0/3/16/7 5/2/6/1 0.007
1/2/3/4 (0/60.0/72.7/87.5) (100.0/40.0/27.3/12.5)

Multiorganism infection 2.76+1.53 3.14+1.83 0.490

Initial cultured organism 12/14 4/10 0.329
MRSA/others (75.0/58.3) (25.0/41.7)

DPA (n, %) 7/19 5/9 0.278
Palpable/weakly or unpalpable (58.3/67.9) (41.7/32.1)

PTA (n, %) 6/20 4/10 0.848
Palpable/weakly or unpalpable (60.0/66.7) (40.0/33.3)

Initial ABI 0.92+0.29 1.10+0.13 0.008

Initial TBI 0.34+0.30 0.62+0.26 0.005

Vasculopathy (n, %) 6/1/7/12 8/5/0/1 <0.001
angio CT - 0/1/2/3 (42.9/16.7/100.0/92.3) (57.1/83.3/0.0/7.7)

Osteomyelitis (n, %) 9 (52.9) 8 (47.1) 0.169

DPA, dorsalis pedis artery; PTA, posterior tibial artery; ABI, ankle-brachial index; TBI, toe-brachial index.
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Table 5. Risk Factors of Intractable Diabetic Foot Ulcers
: 0, _ ; 0,
Variables Amputzitlon (%) Non ampEtatlon (%) pvalue
n=26 n=14

Wagner classification (n, %) 0/3/16/7 5/2/6/1 0.007

1/2/3/4 (0/60.0/72.7/87.5) (100.0/40.0/27.3/12.5)
Initial ABI 0.92+0.29 1.1040.13 0.008
Initial TBI 0.34+0.30 0.62+0.26 0.005
Vasculopathy (n, %) 6/1/7/12 8/5/0/1 <0.001

angio CT - 0/1/2/3 (42.9/16.7/100.0/92.3) (57.1/83.3/0.0/7.7)

ABI, ankle-brachial index; TBI, toe-brachial index.
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