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=Abstract=

Purpose: The diabetic foot lesions are intractable, and aggravation often leads to amputation. None or minor amputation group
was treated debridement or toe amputation and magor amputation group was treated Ray, Lisfranc, Chopart, Below Knee and
Above Knee amputation. We investigate the risk factors for mgjor limb amputations among patients with diabetic foot lesion.

Materials and Methods. The subjects were 73 diabetic foot lesion patients (83 diabetic foot lesions) treated at our
department from January 2006 to December 2010. Non or Minor amputation group of 44 cases were treated with debridement
or toe amputation. Major amputation group of 39 cases were treated with Ray, Lisfranc, Chopart, below or above Knee
amputation. We investigated socioeconomic factors, diabetes mellitus related factors and wound related factors and laboratory
factors. Statistical analysiswas done by Studentst-test, Chi-square test, Mann-Whitney’s U test.

Results: In our analysis, wound size, wound classification (Wagner classification, Brodsky classification), white blood cell
counts, polymorphoneuclear neutrophil percentage, hemoglobin, C-reactive protein and albumin were risk factors for major
amputation (p<0.05).

Conclusion: Low education level, nutritional condition, premorbid activity level and progressed wound condition were
observed in mgjor amputation group compared with non or minor amputation group. In the major amputation group, higher
white blood cell count, C-reactive protein level and lower albumin level were observed. Together with maintenance of
adequate nutritional condition, early detection of lesions and foot care for early treatment is important. Therefore, active
investigation with full risk evaluation of vascular complication is aso important.
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68. 1A= FASHARl o= oy (P=0.148) ©
Aol o 1o i), njdnt W ATk oA Wb
= 289(63.6%), thA oA EA= 3240 (82.1%)
T EATA R Fo% Aol= A (P=0.061)
d kol A 27t ¥ weokar, §(P=0.773) 2 &
F(P=0.661) ¢ Afolli= F 7] ztol7t glsith
A S £ AAY Ao} dEo] Ak A9t
v AT 9 Ao A 84 (18.2%), thaddatolA 9
of (23.1%) 2 EAITA Zol= gloler (P=0.581),
W AT v EY 9 2dGToA A g o] 159
(34.1%), Aol A 219 (53.8%) = EA 2 2}
ol 9o (P=0.070) iAol s H=rt
wokth @ e u A 9 AT A B A $ho]
A= A7 149 (31.8%), AT A 174
(43.6%) = EAIEA Apoli= o H(P=0.269) i
AadrelA 59 Bafo] Erbedt 497 g3t
(Table 1).
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Table 1. Comparison between the minor or non- amputation and major amputation groups in socioeconomic factors

Minor or non-amputation Major amputation

Factors (n=44) (n=39) Pvalule
Age (years) 64.41+11.28 68.08+11.57* 0.148*
Sex (male/famale) 28 (63.6%) / 16 (36.4%) 32(82.1%)/ 7 (17.9%) 0.061
Smoking (yes/no) 16 (36.4%) / 28 (63.6%) 13 (33.3%) / 26 (66.7%) 0.773
Alcohol (yes/no) 12 (27.3%) / 32 (72.7%) 9(23.1%) / 30 (76.9%) 0.661
Education (low/high) 15 (34.1%) / 29 (65.9%) 21 (53.8%) / 18 (46.2%) 0.070
Activity (independent/dependent) 30 (68.2%) / 14 (31.8%) 22 (56.4%) | 17 (43.6%) 0.269

* Mean= standard deviation
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Table 2. Comparison between the minor or non-amputation and major amputation groupsin DM related factors

Minor or non-amputation Major amputation
Factors (n=44) (n=39) Pvalule
Duration of diabetes (years) 12.67+9.0* 15.85+9.9* 0.130*
Treatment of diabetes
Hypoglycemics 27 (61.4%) 31 (79.5%)
Insulin 12 (27.3%) 7 (17.9%) 0.200
Insulin+hypogylcemics 2( 4.5%) 1( 2.6%)
No treatment 3( 6.8%) 0 ( 0.0%)
Complication of diabetes (yes/no) 9 (20.5%) / 35 (79.5%) 12 (30.8%) / 27 (69.2%) 0.281
Comorbidity
Hypertension (yes/no) 14 (31.8%) / 30 (68.2%) 12 (30.8%) / 27 (69.2%) 0.981
Cardiac diseases (yes/no) 7 (15.9%) / 37 (84.1%) 6 (15.4%) / 33 (84.6%) 0.984
Pulmonary disease (yes/no) 3( 6.8%) /41 (93.2%) 4 (10.5%) / 35 (89.5%) 0.549
CVA' (yes/ino) 5 (11.4%) / 39 (88.6%) 3( 7.7%) / 36 (92.3%) 0.572
Renal disease (yes/no) 8(18.2%) / 36 (81.8%) 6 (15.4%) / 33 (84.6%) 0.734
Others (yes/no) 5 (11.4%) / 39 (88.6%) 3( 7.7%) / 36 (92.3%) 0.572
* Mean= standard deviation, ¥ CVA: cerebrovascular accident
Table 3. Comparison between the minor or non-amputation and major amputation groups in wound related factors
Minor or non-amputation Major amputation
Factors (n=44) (n=39) Pvaule
History of treatment 11 (25.0%) / 33 (75.0%) 17 (43.6%) | 22 (56.4%) 0.074
d/t DM Foot (yes/no)
Duration of wound (weeks) 841*t173 11.77£195 0.076*
Wagner classification 17 (38.6%) / 27 (61.4%) 1( 2.6%) / 38 (97.4%) <0.001
0,1,2/3,4)
Brodsky classification 30 (68.2%) / 14 (3L.8%) 14 (35.9%) / 25 (64.1%) 0.003
Depth (0, 1,2/ 3)
Brodsky classification 33 (75.0%) / 11 (25.0%) 16 (41.0%) / 23 (59.0%) 0.002
Ischemia(A, B/ C, D)
Wound size (cm?) 4.25+5,08 8.3179.20 0.016*
Wound culture
No growth 11 7
Staphylococcus group 13 15
Streptococcus group 5 4 0.958
Pseudomonas group 4 4
Others 8 7
Mixed organism 3 2

* Mann-Whitney's U test
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Table 4. Comparison between the minor or non-amputation and major amputation groups in radiologic and laboratory factors

Minor or non-amputation Major amputation
Factors (n=44) (n=39) Pvaule
CT angiography (stenosis/ no stenosis) 12/ 4 (n=16) 17/6 (n=23) 0.939
ABI 0.91+0.19* (n=26) 0.84%+0.19* (n=35) 0.151*
BMI (kg/cm?) 23.96+£7.3* 22.93+3.7* 0.396*
FBS (mg/dl) 171.14 167.74 0.565"
PP2 (mg/dl) 27114 233.95 0.235"
HbA1c (%) 8.14+1.69* 8.34t1.78* 0.550*
Hb (g/dl) 1214+ 1.8 11.12+2.0* 0.015*
WBC (10%/pL) 9.26+3.370* 11.41+5.628* 0.042*
Neutrophil granulocyte (%) 65.57 = 12.05* 71.85+11.53* 0.018*
ESR (mm/hr) 50.41+28.45 62.46+ 32.06 0.088"
CRP (mg/dl) 5.08+7.35 7.03+7.38 0.044"
Protein (g/dl) 6.98+ 0.59* 6.77+0.68* 0.135*
Albumin (g/dl) 3.70£0.58* 3.38*£0.59* 0.014*
Cholesterol (mg/dl) 157.16+41.27* 158.97 £42.12* 0.856*
BUN (mg/dl) 21.98+14.13 25.90+13.49 0.068"
Creatinine (mg/dl) 1.85+2.28 2.15+2.67 0.075"

ABI: ankle brachial index, BMI: body mass index, FBS: Fasting blood sugar, Hb: Hemoglobin, PP2: postprandial 2 hour plasma glucose
level, ESR: Erythrocyte Sedimentation Rate, CRP: C reactive protein, BUN: Blood Urea Nitrogen
* Mean* standard deviation, " Mann-Whitney’s U test
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