Epidemiology and Associated Factors of Lower-Limbs

Amputation of Diabetic Foot Ulcer in Banmi Hospital, Lopburi Province
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Abstract

Objectives: To evaluate the epidemiology and associated factors of amputation
in patients with diabetic foot ulcers at Banmi hospital.

Methods: Retrospective descriptive study of 233 patients with diabetic
foot ulcers from January 2020 to December 2023. Generalized characteristic, disease
related characteristic, laboratory data were collected. The patients were divided into
two groups based on their amputation surgery. To explore causes, levels, result, length
of stay, direct cost and medical coverage of diabetic-related lower limbs amputations,
the data were analyzed by using descriptive statistics and multiple logistic regression
with statistic significant level at 0.05.

Results: The total number of diabetic foot ulcers during 2020-2023 was 233 patients.
Among them, 97 (41.63%) were amputated. The Most patients (38.1%) over than
60 years old. The most common cause was due to ischemic infection foot ulcers
(50.5%). Toe amputation (87.6%) was the most common level of amputation. Length
of stay was 13 days with direct cost of 17,426.50 THB. Most of them were paid by
universal coverage. Factors related to diabetic foot ulcers amputation were history of
previous amputation (OR=9.17, 95% Cl=3.755-22.415), leukocytosis (OR=5.21, 95%
C1=2.252-12.053), anemia (OR=8.42, 95% Cl=1.914-37.056), high blood sugar level
(OR=5.87, 95% Cl= 1.893-18.170), high HbAlc level (OR=3.05, 95% CI=1.092-8.530) and
osteomyelitis (OR=25.05, 95% Cl=5.925-105.89), significantly.

Conclusion: Diabetic foot ulcers are a major public health problem and
are the main cause of lower-limbs amputation in diabetes patients. Therefore,
establishing guidelines, early detection of diabetic foot ulcer through multidisciplinary
care and knowledge of risk factors for amputation can be helpful and decreased rate of

lower-limbs amputation.
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Hypertension

Dyslipidemia

End-stage renal disease (ESRD)

Coronary artery disease

Stroke

Previous amputation history

Systolic blood pressure (mmHg)

Diastolic blood pressure (mmHg)
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58.72 £ 12.41, (22 - 89)

113 (48.5%)
120 (51.5%)
24.24 + 4.31, (15.70 - 39.45)

40 (17.1%)
181 (77.7%)
6 (2.6%)
6 (2.6%)

25(10.8%)
106 (45.5%)
80 (34.3%)
18 (7.7%)
3(1.3%)
1 (0.4%)

186 (79.8%)
177 (76.09%)
17 (7.30%)
55 (23.6%)
26(11.2%)
77 (33%)
132.93 + 18.84, (80 - 200)
73.74 +12.01, (44 - 112)
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M99 1 ToyaiugIuveagUIsUHALUIMIUAI (n=233) (f0)

%9 Y

foyaily (n = 233)

n (%) or mean % SD, (min-max)

White blood cell (x 10°/uL)
Hemoglobin (g/dL)

Glomerular filtration rate (mL/min/1.73m3)

Fasting blood sugar (mg%)
Hemoglobin A1C (%)
Cholesterol

Triglyceride (TG)

Low-density Lipoprotein (LDL)
High-density Lipoprotein (HDL)

12013.87 + 5353.39, (3396 — 29154)
10.32 + 2.06, 5.70 — 15.40)
66.97 + 35.72, (4 — 169)
183.74 + 72.58, (69 - 388)
8.36 + 2.64, (4.70 — 18.20)
180.03 + 53.94, (34 - 366)
151.77 + 66.46, (32 - 397)
120.39 + 38.01, (49 - 214)
43.95 + 12.65, (18 — 88)

¥
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SVNLDINUIMINU S¥UI9U W.A. 2563-2566

AU (%)

Foyaiald (n = 97) WA. 2563 WA 2564 WA 2565  W.A. 2566 Total
(n = 30) (n=27) (n = 25) (n =15) (n =97)
WA
U1Y 14 (46.7%) 13 (48.1%) 10 (40%) 10 (66.7%) 47 (48.5%)
‘v@ﬂ 16 (53.3%) 14 (51.9%) 15 (60%) 5 (33.3%) 50 (51.5%)
21y (V)
<40 2 (6.7%) 1(3.7%) 3 (12%) 1(6.7%) 7 (7.2%)
41 -50 5 (16.7%) 7 (25.9%) 7 (28%) 2 (13.3%) 21 (21.6%)
51 -60 9 (30.0%) 7 (25.9%) 9 (36%) 7 (46.7%) 32 (33.1%)
> 60 14 (46.6%) 12 (44.5%) 6 (24%) 5 (33.3%) 37 (38.1%)
AUNANITYNAAYY
Osteomyelitis 9 (30%) 12 (44.4%) 10 (40%) 6 (40%) 37 (38.2%)
Ischemic infection 17 (56.7%) 8 (29.6%) 11 (44%) 13 (86.7%) 49 (50.5%)
Neuropathic infection 10 (33.3%) 10 (37%) 9 (36%) 1(6.7%) 30 (30.9%)
STAUNSHIAR
¥, 25 (83.3%) 24 (88.9%) 22 (88%) 14 (93.3%) 85 (87.6%)
U (toe)
W (Foot) 3 (10%) 1(3.7%) 4 (16%) 5 (33.3%) 13 (13.4%)
(e]6)
Y v 2 (6.7%) 0 (0%) 0 (0%) 0 (0%) 2(2.1%)
W8N (ankle)
v 7 (23.3%) 5 (18.5%) 4 (16%) 6 (40%) 22 (22.7%)
16191 (below knee)
i (knee) 1 (3.3%) 0 (0%) 0 (0%) 0 (0%) 1 (1.0%)
nee
2 (6.7%) 0 (0%) 0 (0%) 0 (0%) 2 (2.1%)

WilaLn (above knee)
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M1319 2 JoyaiiugIuveENARYITMIBVLTBINUIMIT T334 W.A. 2563-2566 (50)

9 Y

U (%)

%’agaﬁ"'ﬂﬂ (n=97) W.A. 2563 W.A. 2564 W.A. 2565 W.A. 2566 Total
(n = 30) (n=27) (n = 25) (n =15) (n =97)
UANITINUY
With approval 30 (100%) 27 (100%) 25 (100%) 12 (80%) 94 (96.9%)
Against advice 0 (0%) 0 (0%) 0 (0%) 2 (13.3%) 2 (2.1%)
Transfer 0 (%) 0 (0%) 0 (0%) 1 (6.7%) 1 (1.0%)
Death - - - - -

A1d5e51uTEeE1UOUINBIAT  gegn 57,218.50 Uv) wenantnudngiae

lssnenunawiiu 13 Ju (fuge 2 Ju uee  dulngldavsuszfuguamdiund Suau

wuan 49 W) wuhalddnenansaindu 80 au (82.4%) sesasunfednsnsuUnTnans

o

Ya a o

17,426.50 v (Jougn 4,061.75 U uaz 9 au (9.3%) warlufifaldansviseiu

Y

(®1579 3-4)

M1919 3 UansseazauazAltnenansslunmsinsnwimlulsimeuiavesgnanwinnsew)

dayan1susuindnwda (n = 97)
Tuuiindnwidalulsmetua (Ju): Adisegi (g - gegn) 13 (2 - 49)

Aldsnemanss (uw) laismawios: Asisegiu (mga - gean) 17,426.50 (4,061.75 - 57,218.50)
wiiansdminy (n%)

With approval 94 (40.3%)

Against advice 2 (0.9%)

Transfer 1(0.4%)

Death 0 (0%)

M1 4 wansszezauazAiiInenwsslunsinshwdilulsmeiuiavedgneininvie
PLAUUIRUEANTNNTINW

AnSn1s3nen (n = 97) U (%) Sruauuiinninuen Alden1enss lsauaies (Um)

Adfsegu (Ada-gedn) Andfseg (Ada-gedn)
nsutnydnans 9 (9.3%) 12 (3 - 30) 14,833.50 (6,934.25 — 23,385.00)
UC Tuis 35 (36.1%) 16 (2 - 49) 18,411.50 (4,061.75 — 39,763.50)
UC UDNLUH 45 (46.3%) 10 (2 - 37) 16,730.00 (5,003.00 - 57,218.50)
Usgiudenu 6 (6.2%) 10 (7 - 16) 16,767.88 (10,333.75 -23,519.00)
aUun. 2 (2.1%) 15 (5 - 25) 17,904.00 (10,450.75 -25,357.25)
415213U - - -
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Uadedne 9 denisgniaviinieviuuy
Paduiien wui1 Yadedidien p < 0.15 1dun
FUnefifiuse iRmegndaWinannou (OR=5.62,
95% C1=3.100-10.192) naglasndelsnas
(OR=0.45, 95% CI=0.260-0.762) AzLdin
{#on9198 (OR=4.50, 95% Cl=2.515-8.055)
Aglainan (OR=4.48,95% (1=1.788-11.215)
sesutihmaluidengs (OR=6.87, 95% C1=3.288-
14.350) Sesurnenaavandl 7-9% (OR=3.48,
95%Cl= 1.751-6.924) syfutImIadzaud
>9% (OR=6.18, 95% Cl=3.077-12.392)
LLazmsﬁm%aiumz@ﬂ (OR=21.83, 95%

C1=6.443-73.931) iothiadedidan p <0.15
31NN153A5 8L UUTATELAEIN AT
ANMuFuRusLUUnateladelaenisaruay
dvdnavestadedu q wuin Jedeiidudiug
Aan1IQnARWINvTe gl Ty AN 1eadia
loun Tuseinegnanyiunteu (OR=9.17,
95% Cl=3.755-22.415) Anzidaldion13gs
(OR=5.21, 95% Cl=2.252-12.053) nmzla#nang
(OR=8.42, 95% Cl=1.914-37.056) xfutinna
Twidongs (OR=5.87, 95% C1=1.893-18.170)
seuthnaarangs (OR=3.05, 95% Cl=1.092-
8.530) LLazm‘iaﬂL%ai‘umz@ﬂ (OR=25.05, 95%
Cl=5.925-105.89) (11579 5)
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o An liida Crude odds ratio § Adjusted odds ratio un
{Jade p-value p-value
n=97 n=136 (95%CI) (95%CI)
Pre-amputation history
Lsiimegnsin 44 (45.4%) 112 (82.4%) 1.00 1.00
Lﬂagﬂﬁﬂ 53 (54.6%) 24 (17.6%) 5.62 (3.100, 10.192) <0.001 9.17 (3.755, 22.415) <0.001*
LDL: Un@ 70 (72.2%) 88 (64.7%) 1.00 1.00
g3 (>100) 27 (27.8%) 48 (35.3%) 0.71 (0.401, 1.246) 0.230 0.50 (0.193, 1.273) 0.145
TG: Und 64 (66.09%) 63 (46.3%) 1.00 1.00
g3 (>150) 33 (34.0%) 73 (53.7%) 0.45 (0.260, 0.762) 0.031 0.32 (0.142, 1.074) 0.057
Osteomyelitis: Jsillu 65(67.0%) 133 (97.8%) 1.00 1.00
Wu 32 (33.0%) 3(2.2%) 21.83 (6.443, 73.931) <0.001 25.05 (5.925, 105.89) <0.001*
White blood cell
Wadenyuni 23 (23.7%) 78 (57.4%) 1.00 1.00
Windanws (<4500) 1 (1.0%) 3 (2.2%) 1.70 (0.147, 19.554) 0.672 10.61 (0.478, 235.22) 0.688
Lﬁm?ammaqa (>10000) 73 (75.3%) 55 (40.4%) 4.50 (2.515, 8.055) <0.001 5.21(2.252, 12.053) <0.001*
Hemoglobin
Laifinmzlafinans 6 (6.2%) 31 (22.8%) 1.00 1.00
fnmglafinang (<15) 91(93.8%)  105(77.2%) 4.48 (1.788, 11.215) 0.001 8.42 (1.914, 37.056) 0.005*
Fasting blood sugar
< 130 20 (20.6%) 52 (38.2%) 1.00 1.00
> 130 77 (79.4%) 84 (61.8%) 6.87(3.289, 14.35) <0.001 5.87 (1.893, 18.170) 0.002*
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Tsidn
n=136

i
n=97

UJade

Crude odds ratio

Adjusted odds ratio

##
p-value
(95%ClI)

p—value“
(95%CI)

Hemoglobin A1C
Uni (< 7)
7-9
>9
ESRD(GFR<15): lali{u
WHu

19.6%)
35.0%)

19 ( 72 (52.9%)
34 (

44 (45.4%)

87 (

10 (

(
37 (27.2%)
27 (19.9%)
129 (94.9%)

7 (5.1%)

89.7%)
10.3%)

3.48 (1.751, 6.924)
6.18 (3.077, 12.392)

2.12(0.777, 5.778)

1.00 1.00

2.91(1.033, 8.173)

3.05 (1.092, 8.530)
1.00

3.31(0.696, 15.724)

<0.001
<0.001

0.064
0.033*
1.00

0.143 0.132

#Chi-square test 38 Fisher’s exact test, ##Multiple logistic regression
*p-value<0.05 Ustiiidsddgvnsaiiiannmaiessiiuuraistady
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