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Foot Care in Diabetic Patients

Kazuki IKURA, Ko HANAI Haruna AZUMA, Seiji OKA,
Yuri ODA, Mariko HAMADA, Yuka KATO and Yasuko UCHIGATA
Diabetes Center, Tokyo Women’s Medical University School of Medicine

The significance of foot care in diabetic patients is to salvage the limbs; that is, to prevent lower extremity

amputation (LEA). Diabetic foot ulcers (DFUs) precede most non-traumatic LEA. Foot care in diabetic patients

can therefore be split into two categories: foot care to prevent the development of DFUs; and wound care for pa-

tients who have already developed DFUs.

This review article provides an overview of the practice of foot care in diabetic patients. Next, based on a co-

hort study conducted in our department, risk factors for patients with DFUs were discussed. Predictors for the

incidence of LEA in patients with DFUs included malnutrition and peripheral arterial disease, and lower levels of

HDL cholesterol appeared to offer a novel clinical predictor. Moreover, mortality and severity of arteriosclerosis

among diabetic patients after LEA are related, and baPWV appears to represent the best noninvasive index of

the degree of arteriosclerosis.

Key Words: diabetes, foot care, diabetic foot ulcer, lower-extremity amputation
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[BE - RE~O7 v NV T7HE] BERER D,
NAY A7 BHERIMMT 272012, MfEkEE, i
REE, SR VRO, REFR, KEWR
BOKELMERT 5. BAMIZIZ507E, 745
AV MRERCIRBIEMRE, €7 v st 7TF
U A RS 0 fiRE B 2 % BRI L, T BRI
BEIROHE 2> S MEkEEZF v 735, BEE
ZRBZER (Fa— by, Nr<—1+ ), SCRHE
MEREOFEEBLET S, HEREOAIER, ¥
FBRBHT 72 B W REME SR W EE I R A HE T H
D, SOHRIZIZINOFE, PHIK, KEAEE % &2 577,
DFICHiEEMIRE ZhEho Bk 2 r 7 i &
YV 7 7 OREELEII OV TIHENRS.

1) A NTT

IO FE IR EZ 2L, TOMBUIIEE S
B, BEIN, NEH#EELR e TH L. MERER
VEETHALHDTNAY L Z EAHEEE 72 5.
E O ITHE IR HEBE IS X A B EE S L TWD
EBo TG CRIEZY-TLEI ALY
25, INOOERIITRTEEORREE 25,
DE)BBEICE= v S=I2X MY L TF 4
F—IZXB M) IV T HPLICAANT T 2T,
X MDBERFEEZ IS V. BEINTE KO
T OIHATHNEE L 70 5 2 & B A NS S JiE %
CTHELDHY, LB L TEEXINOBIEEIT .
Iy brF =y 7T —Y 7 Podofix
VHO XFEIE% EOBIE T EEZ B EMOBEIZED
FCENT 5. BAMRDETL, WFEHHGH L7
BUNIZ R A L —H — AR EFIT L 508 £ 7-
ARG fRE T 5.

2) B 7

TN U 2 R0 R 7 & D BRI B % 12 T 05k 1) o
LZJHZLICE Yl ENG. RBETLLE5IC
JEDDS 0 EEZ2RIET H720, Eica—rhy
=R A A% I CTEMMICYRET 27, BT
DI=DIZT v T v b & CRIEEOFHG % 17
W, R A BB R TN BE e AE B TR O
AR H DR R OIE R 2 R E 3 5",

3) R

FIEE | 5 R 2 2 & L 72 B et S B LR
T, SHITEMAL - EEfb LR, BIREEE
2B 5 FEHE (MR R A OREEE & 72 ) 55 il
KOFERE 22720, FEFREA - RERGHREZTO 4
LD, FHRIZTTHRT 2D TlE% <, FRHE
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MEEON WAL E MR (HHEER) %
AT L, MEEZWZ L Toon#alir). B0k
KEIPMERFEIHTH Y, BHREZDS 120 H DRIk
Wed BT EVEETH S, JLHIFAD L R T
DA IHNIREED IS & 72 555, FFHERE R & Bk
REREE 22 EORIEHICEE T 5.

4) N7 T O

NAYAZBEIET v b T 2 REHE
KA TERACAE DSV 77 7 OffESEE &
kb,

BHEIAVTITAT v A% BIT 5 720 I REERE
ZENT T T OREMEERED R LT EICHI LEE
NOFFEDT 217, BEASDBHERORIR H 4
DTE E WE L HEAGOHRIZE S Y 27 2 141
WRS 5 2 L TH L. BRI 8L LTI,
FFTABSTE TRV EOBIE% 1 H 1 DLk
EERUTY) 2 2 HEILS 5.

F R E A & LRI IS X D
J§ OWRE - BRVBEZH AL D70, BEOLLVT
F TR EDEREST 7 2R ET 5. HEHED
T H L, MEREOHHDMKI TS, MR
B D v 7 2 7L 5 O B 58 WA B % 7%,
HOMWBEIZ X DEBEEROY 27 bEwizd, BE
WZEDLEBEANIRESLETH 5.

2. BIGT7

P PR R T 3 i R 5 ], [pfse B s, [ ke ] %
FRELTHIEL, TNOE L HMAWLEAT
BTl EkA RIEREEE TS, Ledo TR
BB OHHFIZENZNOERICKHT 2L KD 5D
BB EL 5.

DRI S O BRI OWGHE, IEAE € OEHE)
RIZX VB I T2 FETREEASEEE, 2T
eI D FEERZ DWW TS T 5.

1) i b

KA BEINREE A (peripheral arterial disease : PAD)
OEHIEREEOBEZBESELELERNTDH
BV A7) ==k LT/ ERINE R
(ankle-brachial index : ABI) = J& Wt/ J§i i £ Lt
(toe-brachial index : TBI) ##fll%E L, “EIZHLT
Tl MR angiography (LLF MRA) %3 A,
M @R % EOWGZW 2 R WN2AT9 . 2R~
DIMGEDEVEER NI ERE L 2 5720, B F Bl
BHEVEE (skin perfusion pressure : SPP) RC#%RZ g
#F4FE (transcutaneous oxygen tension : TcO2) %
PrECilE L, AIERESAOMyNILGE 2 5F6$ 5. i
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Fig. 1 Kaplan-Meier estimates of time to wound closure in the NPWT and pre-NPWT
groups. Wound closure time was significantly shorter in the NPWT group than in the
pre-NPWT group (log-rank test, p=0.02). NPWT: negative-pressure wound therapy.

(Adapted from reference 16)

TR BB D L 2 B A 13 R0 2 (M AT F AT o e
WZOWTHGES L, TR 2R3 5. BRI
TREO T EIILMAEE NGEFR L NA RZAWM D 5
A3, MRHCIEE TIME AR AT . RATRREE T i
ITTEAHIMENHRFL, BIEBIR L TAHMICIGE 2
BAET X B 720 F DT, L LT BhIR SIS
W29 B MAEWHEIT TR ROMER D Y, Al
BT CREIMAZ AT 2 REE IS LTIy RL
1) MENRDH L. & THERKIESKE RO
MEHERPLEE Z 2 SNLHHE, S IRESCFHI
T 5 MEORBICHER UL, N4 7SAF0 b RE
FTRETH 5.

2) J&Y

B 7\ A PR O A M & R HIT LY 2
WLE 2479 2 & W8, RIS EE O T RUEICEDP 5.
G BE & U TR AR, BRI, RO, B, S
DHREOFELZ T = v 7 LEBHOKRKE ERHES 25
WT 5, WEOFGICH /o TEIV Y TE2MEHL,
Ry MERRPELOA RIS 5. VT D%
Ui AV AL 7 B A B R & DR LT BT RE
A Y, ARHER R AT 5 L ERH B, EHIC
B WA O S H%K, B, TAOHEEZHE
BT 5720 CT X MRIMAEZAT) . 5E, EE B
B & o4 BE R MU 2 5Eb e AT CTh

D, B DR LGRS UETH L. £ LD
B, REREBEOEM, PUEAKGOEGEMEZAT
WRDSJRETOE#EE LT, IREREE, 77 —
K= 2&479.

3) AhiRERE

BEPR RS B 1%, BRI X B RO/
WZEMR /N T v AR 2 RN & L7z RBEZETER MR
% EDRRA GIROERZRD DAL\, RO
TEh O BB EL 205 LR E D, £0
72O Y VR - R E D7y by
T X ZRIEROAT, IR HITEETH LY. Ll
AEREEO BRI L ) IMEIC X 25 OB
FIPRATE RS LD, Y XYV a—g@NE#ETL
JETE S B OAT R USR5, L72dto T
JROERZ RO 7GR N#E %7y by =T %
e L, #ATZBIET 52 & AT 7 IS 0BT
H5.

4) JRyPr R I B SRR

T 7Y — B S THEIBRMR & B2 L 7% T B
TR T2 MARAFBGHE D WG T b 5 /R IE B D GH I
X, BIERICBEE 2 Febt i\ B3 5 R TR B S
% (negative pressure wound therapy : NPWT) 2%
BEMTHAHY. BFTIT o 72BR LB 3 5
NPWT O HME % MG L7k R Tid, NPWT #EA
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Fig. 2 Cumulative incidence of the primary compos-
ite endpoint in two groups dichotomized by HDL
cholesterol level at 40 mg/dL.

Primary composite endpoint: lower-extremity ampu-
tation or wound-related death.
(Adapted from reference 24)

BT V2R D PRAF I 162 TAIPASH L 72 pre-NPWT
RO R HISH H 025734 138 H I LT, NPWT
HORMGEHS HBAFH 915 H L iHERMM O &
7 4% & R 72 (Fig. 1)".

5) TRk

ZH M2 O OEZWHHETH YT » b a—)ua)s
DR VREBIRBHE DT LT L o 72BN T
UIWT 2 a9 5. TR o AT R AR I3 OB B AE
FEeEA LEMTRICOEET L7720, TELHRY
AL TOYRIAEE Ly, Lo Lz oY
Ui S D MLIEA L 2> S BB R R VIRER 2522200
LW O 227 . L7zdso TYIRERAL o Pesg
121, angiosome % & L 72 KM ML O ZFAM AY 8 22
THhbH. BRI ES, BIURIEL O HAH LA
o SPP iR TcO2 fili, i&EHFFET % angiosome
XY B IMEOEREESHIL, SFHE L EEC
I & ME 3 5.

BEBBEEZAHUBERREEICH TS
THRUMICHT DU X7 7 77 52 —DOkEt

R X9 BB T 24T o T H BRI RS
HEMETH D, THRUIMRIECIZE > TL 9 IR
E %L v, L7225 TN - B CICE 5 9%
BOMHB X OTPHRTORENZBEORETDH
5.

High-density lipoprotein (LL'F HDL) (ZProeseflk
M- PUBILER & o 722 BB EZ H 35 2 &A°
oL ZTB Y™ BRI RO 45 5
W L CPREMICE C RS R I A TWY
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%" Z 512 HDL (3 &4, - WMAE & v o 72 2R
IS OIRREIC S BE T 5 2 LS iiE S CTwn 627,
Z I TERAE, BRWEBEEGHEZICBI LT
I Wr 3 & OBE IR IR G 12 X B FETISH§ A i
HHDL 2L A7 0 — VHDHEZ KT 57200
Ik — MFSEEAT o 720 T RIL20084E 1 H H 6
20124F 9 HIZURt 7 v br7hbk a2 L Rk
B % A5 5 BEIRIE I 163 %4 CFI94EHS 62+ 14 1%,
S8 %4, k45 4), ¥ FRA Y b2 T
WF & 72 (3RS IR R YEIC X BB e e L7z, #
LW g i 51 A A (range : 0.0-55.3) T67 %
(411 %) AT > FRA ¥ MIFEELZ. =¥ FRA
YIOWRIZEMEE L ) TRETOYRTH 2~ A
F =YW 43 %, RBAHIL Y B TOYRITH B A
T x — YW 16 %4, BN BRGDEIC L BT 3 AT
H o7z, %2 Cox BN — N7 B W TG
TNT I UARAE, ABI @OFE (09 BT £ 7213 141
PlE) iz <, HDL 2L A5 a— VKfEATT >~ K
KAV IPNOFEZTHRFE L GERS L
HDL 2L A7 u— W l% 40 mg/dL DL I & 40 mg/
dL Ko 2T Ty FARAL Y b o %
Mad L CbfRIEFAMTH - 72 (Fig. 2)™.
O X VI HDL 2 L A 5 9 — U 130 R
LR BB B T I3 X OB PR R & G
JEWC XD FRRETE 7525 2 LATREI NI
THRUIEE &> - BRBRBEICH TS
F#EFRIRFOHRET
TCYIBZE o 7RI B DA PRI E DO
TEL, TRERTFOFRENEETH L. BRI
TREECH 5 i & MR R3EHE (brachial-ankle
pulse wave velocity : baPWV), THEIR D% -
FIZEDIRIE & 72 5 ABL X, Wb IFRBEMY 2 i
ThOHEHERKRTHHIA TS, i T
baPWV, ABI 2RI EHICHT 2 TR UK
TH 5D EPLOPDFmLTHE SN TV EPY,
LA L, TR ORI ER BT baPWV
BIXUABI &A@ PO BEZ ME L7208 7%
Y
Z 2 THA I TRIWNIC R o 72 BRI R E 2 BT
HERETFHNT-LE L TODbaPWV B LU ABI D
HHMEZBGEET 57200 a3k — M%7 5 72,
2004 4F 1 A5 2014 4F 6 H F CTIZIEAMETE T YD
Wr % AT S N 7-BR R 102 44 CPE4EHT 63 %)
Zxtg L L7z, P39 33 A M o g 44 240558
C L7 1EEFEI%, 2FEEFHETIS5% 5
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Multivariate model
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Fig. 3 Comparison of all-cause mortality rates among four groups classified into baPWV
(above or below the median [21.8 m/s]) and ABI (normal [0.9-1.4] or abnormal). T p<0.01
versus patients with low baPWV and normal ABI; # p<0.01 versus patients with low
baPWV and abnormal ABI In the multivariate model, a stepwise variable-selecting pro-
cedure was applied. ABI and baPWV were incorporated into the model irrespective of
p values. The following variables were used as covariates: age, sex, systolic blood pres-

sure, diastolic blood pressure, hemoglobin Alc, logarithmically transformed triglycerides

level, high-density lipoprotein cholesterol, low-density lipoprotein cholesterol, presence
of kidney dysfunction defined as estimated glomerular filtration rate<60 mL/min/1.73
m? or dialysis, history of cardiovascular disease, history of leg revascularization, use of
HMG-CoA reductase inhibitors (statins), use of angiotensin-converting enzyme inhibitors
(ACEISs) or angiotensin II receptor blockers (ARBs), and amputation level (above ankle or

not).
(Adapted from reference 27)

SEAELFESL0%TH ), MHREFABETH- 72, H
B L UL E R Cox I NY — FETIVIBRNTO
FEA, baPWV EfiEIE Y)W 4 OB IR B 4
L ARl 20072, —Ji, ABLIZWTho
EFTICBWTH B E DM EBED L h ol &
512, baPWV OfXAH - E5fil, ABI OIEF# - RH il
T L7z A BEC B 2 200N — NI % i
HrlL7-& 2%, baPWV EERED Y — FHIE ABI
fEICBIfR 2 C FRICEMTH - 72 (Fig. 3)™.

Db &0 JEAMEYE U 2 OFE R B E I B W
T baPWV & FH TN T TH - 7245, ABLIFELT
& ORI % R R W REMEAVRIZ S /.

BEBEAHUERREBEICL TS
BREFOX LD

LR TITo 73k — MFgER S, RS2 5 L
7o HEIRI B BT B VYIRS 3 A fa bR T &
LCiE, RRBRE L THRIMKEARZHITHN, &
5IZI{E HDL 2 L A 7 0 — WARAE 2391 72 7 fa e (K
T LB REEATRIBE E N7z, RS20 T
YIWFIZ - T L F o 7R 2 1 55 & O B3 DR sE
C L BRI Lo ERERE ZB®E DD D, baPWV A3
BUML) 2 B IRTEALEE DI OH TIIR R TH S L%

bz,
EbHYIC

AR, BEPRIR IR T 2 B O E T 5 TE T
Wb IRBREENEL, IMAESVEE, EAVEE, BIEAVEL
SO EERM, FEBE R % SRR & o H
#BLHY, P T7 Y N7, BT T L bITHESR
LTWwa. L2L—KHT, WEZLL OMERKESE
PRS2 F6hE L T I I RS R S 7% < 72
V. — ATHE L OBREEE ORI T, 4
BSOS LB FHRTFHRTOFEES L O LG
LD F2N 5.
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