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Predictive Factors of Lower Limb Amputation in Diabetic Foot Ulcer Patients

in Thasala Hospital, Nakorn Si Thammarat
Thiwapa Ratanalergkachorn, MD

Thasala hospital, Nakorn si thammarat

Abstract

Background: Diabetes is a non-communicable disease that poses a significant public health
problem. Management of diabetes focuses on controlling blood sugar levels and monitoring
for complications, particularly foot ulcers are a serious complication and can lead to diabetic

foot infections, which may progress to amputation or even death.

Objective: The aim of study is to identify clinical characteristics of diabetic foot ulcer patients

for predicting the likelihood of undergoing toe or limb amputation.

Material and Methods: A retrospective prognostic study included all patients with diabetic
foot ulcers at Thasala hospital from October 1, 2017 to September 30, 2023. Patients were
divided into amputation and non-amputation. Demographic data and clinical factors were

collected and analyzed to identify predictors associated with toe or limb amputation.

Results: A total of 235 patients with infected diabetic foot ulcers, 86 patients (36.6%)
underwent toe or limb amputation. The study identified several significant factors: comorbid
conditions such as hypertension (p=0.024), hyperlipidemia (p=0.016), presence of claw toe
deformity (p=0.043), hallux valgus deformity (p<0.001), ABI <0.8 (p<0.001), osteomyelitis
(p<0.001), laboratory findings with WBC >15,000 (p<0.001), hemoglobin <10 (p=0.003), and
HbA1lc 29 (p=0.045) were significantly associated with the likelihood of amputation (p<0.05).

Conclusions: Diabetic patients with clinical factors such as hypertension, hyperlipidemia, foot
deformity, ABI <0.8, osteomyelitis, WBC >15,000, hemosglobin <10, and HbAlc >9 may be used
to predict the likelihood of requiring amputation of a toe or limb in diabetic foot ulcer patients.
This can help in recognizing the severity of disease, prioritizing treatment, and providing

relevant information to patients and their families.

Keyword: Clinical predictors, diabetic foot ulcers, toe or limb amputation, organ loss
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sUuuun1sAnen (Study design) :
N1TANYILTINGINTAILUVETDOUNG
(Retrospective prognostic study)
Us297n3 (Population) : UL
= A v Y % Y
Auxamin MdrsunissnwwuugUlsluves
lsangrunavinaan saudiui 1 gaiau 2562
09 30 Aue18U 2566 ALnUAN1SANOON
(Exclusion criteria) A9 {UEUNMIUNTUHAT
Y & | wa v
WNINAaNNA DU LU aURLe wra billng
W150uaIN UHAINUELSINIaUNARINTTA
vinonLdenwAansiy Lavtayalunyssidou Ly
ASUAIU
n1357uTIndaya (Data collection):
Ausrusdoyaiuguvedine dyayiodn
WINTU TIWD991N1TN9AATNAIS LT

IS ¥

1 [ < 1 A 1
T8lUsU U LUsHUI8Ldudndngu An ngu
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goysdeeiuaz (Amputation group) kagngulyl

3l
goyideaiedr (Non-amputation group) 413
a 6 o Ql' A 1 Y r.gj 14
WaseimUadeidssniinanenisgndn il
WU UL UNA UMY
n1sitAasaedayaniedani

(Statistical analysis): n15Anw1UIn1S
WATveyaniglusunsu R version 4.2.1 Tu
N TedeyanazUszanana Toadnluns

Ansgvidall

1. Foyafiugiu druvsdoiioes
(Continuous variables) iauslugurniade:
drudonuunnnsgiu (MeantSD) vi3osisegu
(WeA39lnd) Median (IQR) dvudoyadiuys
laisioiilos (Discrete variables) diausly

sUIWIU (Sevay)

2. WIHULTgUANMULANAIIAILYS
soilosszrinengu Ineveaeudonnandosiu
99n15u9nuastoyatduund (test of
normality) fiszfutfed1fey 0.05 dreadf
Shapiro-wilk normality test nautdan’ld
Student’s T-test ¥158 Wilcoxon rank-sum test

3. Wigufisuanuunna1eindsla
Gial,ﬁaquj'mﬂeju 1aeld Pearson's Chi-
squared test %30 Fisher’s exact test

4. IiAsgiAIuduAusveeladey
5g1319ng4U LAgfa15M19n univariate
analysis W@AIWan28 Odds ratio (OR) Wa g
95% Confidence interval

5. widadefiaunsaviunsleonianis
Qﬂﬁmﬁuﬁm%m 1AENISILATIEHLUY
multivariate analysis kagnagdau Co-linearity
Y9984 Us neudtAsigduuuTuTula
(stepwise method) #3154 1AY AIC (Akaike
information criterion) ﬁﬁ?ﬂﬁqm TAgAIRUAA

v o o

seAUlEdIRgYN p-value <0.05

JaNA15UIA1URS8555U (Ethical
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ANENTTUNITHINTNINITITeTuny e
drfnauanssuaudiminuaTAIoITUINY
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(Amputation) 41U 86 518 (5auaE 36.6)
wagnauliayldeaiuig (non-amputation)
37U 149 918 ($egay 63.4) AnuuzYel
fpumaiuiatenandu n1sed 1
wuinnguandveieisuasnguligyideedene
Lifienuunnsnaiuludiu we 918 dvtlananie
lsausedndisau laun lsanaandeniiala 1A
Towdou Tsanasnidenauss dyaiudndieg
loun gaumgiisnenig dnsinisuniala §ne

nsmela UseIRn1shuman quuvis seesia

Adulsauimnu wasUsziRmelaurfnin
vidovunnounth dwlugteiilsauszdid
$9u baud audulalinas leduluifengs
ATIINULAATU N137539A1 ankle-brachial
index @ 33 WUd osteomyelitis %3 ©
peripheral neuropathy USunaudaidenuin
svsuthanaindeavay (HbALC) uavsmsnis
nsosvedla GFR) Jadeinariinuiiaaiy
wANASAUDE1TEd A N19ans (p-value

<0.05)

M19199 1 wansdnvazvesieilasumsitaduduunarinuimvnuiioge wWisufsuseninangy

aadvedey wasngulilayideeieis

o/

naugadsatetr  nauldgaydeadaas

. p-value
anwuzlaanaly (N = 86) (N = 149)
(%) (%)
b 0.424
Y8 47 (54.7) 72 (48.3)
AN 39 (45.3) 77 (51.7)
91 @) 62.4 + 11.6 508 + 11.6 0.11
AytiianIe* 22.5(21,24.5) 23.1(20,26) 0.714
sepznaTiduuimiu @) 9 (6,15) 9 (5,15) 0.874
UseSpelaurnginiansovnnoumth 26 (30.2) 30 (20.1) 0.112
Aandn 29 (33.7) 34 (22.8) 0.096
quyss 15 (17.4) 29 (19.5) 0.834
TsaUszaNR9U
ANUAUlanga 68 (79.1) 79 (53) <0.001
Naealdeniila 10 (11.6) 17 (11.9) 1
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naugedsatety  naulsgaydeadaa:

. p-value
anwauzlaenaly (N = 86) (N = 149)
(%) (%)
ni3ess 23 (26.7) 25 (16.8) 0.097
NaonLaDAaNa 13 (15.1) 13 (8.7) 0.197
loduluienas 59 (68.6) 64 (43) <0.001
INTHALDINITUEAAS
gaunnHsenY (°C)* 37.4(36.9,38) 36.9 (36.5,37.8) 0.452
Sasnaduvasiila (adaund: 90 (83.2,100.8) 89 (81,100) 0.339
Sasnamela (pSasowiiy 18 (18,20) 18 (18,20) 0.092
WRAgY <0.001
Claw toe 35 (40.7) 30 (20.1)
Hallux valgus 33 (38.4) 14 (9.4)
Ankle-brachial index (ABI)* 0.6 (0.6,0.7) 0.9 (0.8,1) <0.001
nsggnanLay (Osteomyelitis) 65 (75.6) 24 (16.1) <0.001
Uangdseamdnau (Peripheral neuropathy) 60 (69.8) 74 (49.7) 0.004
HaAIAINeBIUSURNS
USunaudiadena1 (WBC count)* 18000 11100 (8590,14230)  <0.001
(14865,22313.2)

szaudlulnadu (hemoglobin)* 10 (8.9,11.4) 11 (9.6,12) 0.001
syfuihmadsazan (HbALCK 10 (8,12) 8.2 (7,10) <0.001
9nTIN13nT09909ke (GFR)* 76.5(51.8,98) 98 (76,103.4) <0.001

nNELE *Median (interquartile range)

Tungugadueieny lunnaudunisgn
Fadiafindewn wugthsiuimaiuiidlse
Usrddasau laun anudulaiings Geeay 79.1)
wagluduluifongs (Fouar 68.6) HAd

o w a

wanAegeiltydAyneadallameuiungu

Ligapdeeionz Jmulianuduladings Andu

Jovay 53 uavlviuluifongs Wiesseway 43

AINN15IATILNUITEN9AALNTIaY
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nilsausezddsiun laun anuduladings
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Tufuludonas asanuguwiniagy a1 ABl <0.8
Wull osteomyelitis 139 peripheral neuropathy
SAUDINAATIINIINBIUJUAN 19D

WBC >15,000 524U hemoglobin <10 s¥sutinna

'
v v [y %

[

n15197 2 Yadenepdiniduiusiunisgnanily

wavEzay (HbALC) 29 LaLdMNIINISNTBIVBIL

Ly

(GFR) <60 tJudladeninrnuduiusiunns

Y

Ly oA a'
gnénilavinvsen (1ns1ei 2)

W38 (Univariate analysis)

Amputation

Variables
Odd Ratio 95% CI p-value
9unn31 60 T 1.61 0.95-2.75 0.079
UsSanelaurifniansornndeunti 1.72 0.93-3.16 0.083
Aandn 1.72 0.96-3.1 0.072
AuRulaings (hypertension) 3.35 1.82-6.17  <0.001*
Tai3a%s (chronic kidney disease) 181 0.95-3.44 0.071
nanALaDAaNDY (cerebrovascular disease) 1.86 0.82-4.23 0.139
lushuluidienga (dyslipidemia) 2.9 1.66-5.08  <0.001*
WRAgU
Claw toe 6.81 3.38-13.68 <0.001*
Hallux valgus 13.75 6.18-30.62 <0.001*
Ankle-brachial index <0.8 21.44 10.09-45.55 <0.001*
ﬂi%@ﬂﬁmﬁ‘u (osteomyelitis) 16.12 8.35-31.13 <0.001*
Uaneuszameniau (peripheral neuropathy) 2.34 1.33-4.1 0.002*
Ysinaudadion >15,000 9.48 5.12-17.52  <0.001*
syavdlulnaly <10.0 2.64 1.53-4.55 <0.001*
syduhmadsazan (HbALC) =9 2.78 161-4.82  <0.001*
9nININTIVNlR (GFR) <60 3.52 1.99-6.22 <0.001*

Y

NUBLAR *UANAT98E1981

=1 dgj U U Q:l
NHan1sAENYIT wunanwaeialllu
15999049 A aguazaviiinaniy Useianng
AULIA dUUNS szaza1nUIsLduluInIIY
& wa U ay ¥ = 1 1
vseUsiRmggndniawitvieviuiney il
ANULANANRUTENIINguaLdaTeIzuAL

nauldgadsededs (151991 1) weininidn

ydAYN9Ena (p-value <0.05)

Jaduaruavidulaniy (BMI) 417LAS 8%
NANEaY AwNUIHANULANAIINETRDE U
TagmnwkUe BMIWu 4 939 e BMI Hasnin
18.5, 18.5-22.9, 23-24.9 azu1nni1 25
wuindae BMI 18.5-22.9 axdlfulniigayde

2¥u123uIU 44 518 Aadudeuar 51.2 uas
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fuheiligadeetoizdau 48 19 Ay
Yoway 32.2 129 BMI 23-24.9 Tfheiigapde
9ivazdiuiu 18 918 Andudovas 20.9 way
fuheiligadeetorzdau 23 19 Anudu
Yowar 15.4 1iad1udiaszidadie
univariate analysis Wui1auldAd BMI 18.5-
229 flonagaidoeTorzifiniu 5.81 win
(OR=5.81, 95%C1=1.61-20.98) wagauld i
BMI 23-24.9 filemagaydeotesiau 4.96 win
(OR=4.96, 95%CI=1.27-19.41) 7 pvalue 0.005
Jewleufutia BMI 9339uq
dletundiesigiuuy Multivariable
logistic regression MﬁﬁmuQmﬂﬁlﬁ'aﬁluﬂLLéja
WU ﬂa%’ammﬁﬁmﬁé’mﬁué&iamiqmL?m
o¥eaz laun fUaedfilsndszdifasan 1oy
Aanusulaings luduluifonas asrany

WinilagyU JaA1 ABI <0.8 wull osteomyelitis

HARSI9N19% 09U URN158 WBC >15,000
529U hemoglobin <10.0 syfuteanaayey
(HoALQ) >9 Tneftherumnuiidasulaiings
Sadeilonagndeetorsfiutu 3.35 wh
lusfuludengeileniagadooToasifiudy

a

3.64 111 A5393UWRATULUY claw toe 3
TomagudeeToasiutu 319 wh uay iugs
019 11.39 11 MAWiAAFUKUY hallux valgus
n157mnA1 ABl latesndn 0.8 n3anudl
osteomyelitis Lﬁumwﬁawiaﬂﬁquw
23y UsEann 7 Wi NanIaNaiBsUUnnTs
3 WBC >15,000 Lﬁuiamaqcylﬁaai’ms 6.75 Wi
seuBlulnadu <10.0 Walenagadeeion:
4.36 Wi sgdutialadsazan (HbALC) »9

dilemagaydeaiodz 2.76 Wi lneivudAny

13a0@ (p-value <0.05)

o ' v v ¢ Y] aa PR v a o & v oA .
MA19719N 3 ﬂqﬂ'ﬁquﬂMWUﬁma\ﬁ]"\]"\]UmqﬂﬂaUﬂiuaﬂrJﬁlLLNaWnLUWW?WUVIQﬂ@Wu’JLW’]Wﬁ@‘;{J’] (AdJUSted

Odds ratio wag 95% Confidence interval)

Amputation

Variables
Adjusted OR 95% CI p-value
91811131 60 Y 1.50 0.4-5.63 0.55
Usamelausndaiiondovunioumti 0.73 0.19-2.82 0.652
Aanndn 3.14 0.92-10.75  0.064
Anusiulaings (hypertension) 3.35 1.14-9.88 0.024*
VLG]L'%JEJ%JQ (chronic kidney disease) 0.22 0.02-2.5 0.201
lushuluidiongs (dyslipidemia) 3.64 1.23-10.79  0.016*
Winiagy
Claw toe 3.19 1.04-9.83 0.043*
Hallux valgus 11.39 3.06-42.48 <0.001*
Ankle-brachial index <0.8 7.43 2.64-20.89 <0.001*
ns¥AnenLEU (osteomyelitis) 7.19 2.54-20.32  <0.001*
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Amputation

Variables
Adjusted OR 95% CI p-value
Uaneuszamaniau (peripheral neuropathy) 0.88 0.24-3.23 0.843
Ysinaudaidion1 >15,000 6.75 2.51-18.16  <0.001*
syaudlulnadu <10.0 4.36 1.56-12.22 0.003*
sysuthmaleduaan (HbAlc) =9 2.76 1.01-7.54 0.045*
9n91N13n5099040 (GFR) <60 1.34 0.3-6.06 0.703

Y

e *uaneinegsiitedAgynieaia (p-value <0.05)

39190
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WedAign (strong indicator) AB N1501523

o

Y a

wusUuansU Tnglangdnuagindaguiuy
hallux valgus ﬁLﬁmiaﬂﬂaﬂWiquﬁﬂaiaasﬁq
1139 windloisurunguauldflsifiguwiiegy
drutadenrdinfidoddymeadnsesman
Ao MINTIATAAT ankle-brachial index <0.8 tLag
M5IANUANIENTEANSNLEU (osteomyelitis)
Maeadaseiidwalnansedolonaneves
uHaTiforas UsuenismusulsiuayaNEn
YBIVIALKA T9a8AAS0IAUNITANYIVY
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g9UNde (retrospective chart review) 819411
Indoyalunsunseligneies 31nnisiienfain
A15La8N (selection bias) M3pvuNntadenia
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