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FiE #®IR2023F 3 A F 2024 F 12 AERKEM 60 B BEREEF AR T L RBHES L HRFY
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LEAD #9 % B % (P <|0.05), % B & logistic @12 47 4 £ 2 7. DFU 4| & 48 *Fi8 £ | k8 2 4% k9% 2
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Diagnostic value of infrared thermography-based skin temperature monitoring

for lower extremity arterial disease in patients with diabetic foot"
WANG Lijiao, HE Xiaolan
(Wound Repair Center sthe First Affiliated Hospital of Wenzhou Medical
University sWenzhou s Zhejiang 325035,China)

[Abstract] Objective To investigates the diagnostic value of infrared thermography-based skin temper-
ature monitoring for lower extremity arterial disease (LEAD) in patients with diabetic foot. Methods A total
of 160 patients with diabetic foot admitted to the hospital from March 2023 to December 2024 were selected as
the research subjects and divided into the LEAD group (7 =120) and the non-lesion group (72 =40) based on
the diagnostic results of color Doppler ultrasound. Spearman analysis was used to evaluate the correlation be-
tween the relative temperature of diabetic foot ulcer (DFU) wounds measured by infrared thermography and
the diameter and blood flow of lower limb arteries. Stepwise logistic regression analysis was performed to i-
dentify the influencing factors of LEAD and subgroup analysis was conducted based on the presence or absence
of infection. Receiver operating characteristic (ROC) curve analysis was used to assess the diagnostic efficacy
of DFU wound relative temperature for LEAD and lower limb arterial atherosclerotic plaques,lumen stenosis,
and lumen occlusion. Results There were statistically significant differences between the two groups in DFU
wound temperature,skin temperature at the same site on the healthy side, DFU wound relative temperature,

ankle brachial index (ABID) ,C-reactive protein (CRP),uric acid,and the peak velocity (PSV) and pulsatility
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index (PD levels of the femoral artery,popliteal artery,and dorsalis pedis artery,as well as the proportions of
lower limb arterial atherosclerotic plaques and lumen stenosis (P <C0. 05). Spearman analysis showed that the
relative temperature of DFU wounds was negatively correlated with PSV of the femoral artery, popliteal arter-
y,and dorsalis pedis artery,and positively correlated with PI (P<C0. 05). Univariate logistic regression analy-
sis indicated that ABI,DFU wound relative temperature, uric acid,and the PSV and PI of the femoral artery,
popliteal artery,and dorsalis pedis artery were influencing factors for LEAD (P <C0. 05). Multivariate logistic
regression analysis revealed that DFU wound relative temperature and uric acid were influencing factors for
LEAD in diabetic foot (P<C0. 05). Subgroup analysis showed that DFU wound relative temperature was an in-
fluencing factor for LEAD in diabetic foot (P<C0. 05),and there was no interaction between diabetic foot in-
fection and the relationship between DFU wound relative temperature and LEAD in diabetic foot (P>>0. 05).
The area under the curve (AUC) for predicting LEAD using DFU wound relative temperature was 0. 923, with
the cut-off temperature being 5.4 “C. The AUCs for predicting lower limb arterial atherosclerotic plaques,lumen
stenosis,and lumen occlusion were 0. 720,0. 657 ,and 0. 554, respectively, with the cut-off temperatures being
5.6,6.3,and 4.6 ‘C,respectively. Conclusion DFU wound surface relative temperature of infrared thermog-

raphy can effectively diagnose LEAD in diabetic foot.
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m ﬁ[w] .

LLANR AR B ARANE Ry — R MRS W H R A
AT AR A SRR AR A A S A
AR THT 2181 3R ST B e Bz R R RE 72 A, DTG ] 422
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DFU 1 1, DFU @ [ & B2 DFU 81 1 A X il 22
ABI, VA M 25 I 1l B (fasting blood-glucose, FBG) | ##
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PR BEH A s ple 2% 0 A0 s b 2L b oA L I O R
TR R WA B 48 BE TR 2 <71 mm ) 5E M IE
s MU <T150 om/s, F5E 0 8 I BEAS ; S5 ik N
JRE 2R 10 5, AR AR 5 1] 7, ) 8 O BE B AL 5 1

1087

AR AN T AL W Bh o Ak, R e R R
P ZE
1.2.4 4B JRJm R B 389 40 4 A7

Ry A o ek G Xk R R L RE A T 2% KON . AR B K 4
IWGDF Hl IDSA 2023 4F 58 19 6 5 An i 6
O3 IR 5 AR , R 2 I & logistic 9114 43
Br DEU G 10 AH X i 22 % LEAD (5200
1.3 %itsam

K SPSS27. 0 Ml R4, 4. 1 8 347 5088 40 47
THREBRL o5 Fom, WECRH ¢ K505 115098 kLA
BIECE T 3 R n s LR BCR L XP K 36 5% Fisher 6 V]
HE# % s Spearman 43 M A 564, B 2 logistic [l IH 43
BT A s PR 28 9 38 2 38 A FH ARG 36 2 Ak 2% 0 A8 i VE
Z i # T AE 47 4E (receiver operating characteristic,
ROC) gl £ Fn il £ F 1 F2 Carea under curve, AUC) 43
MrizWiskge, L P<<0.05 AERHFITHE XL,
2 %% R
2.1 maA— AT

PR DFU A1 1w i B g R ) 1) &8 167 Kz ik i
& .DFU 1) i A X I8 2% . ABLLCRP. JR |2 1 % 3 ik . JiE
Bk R Bk PSV . PL KV BT e 3l ok A £k 5 e
T B K I e L LR, 2= A GE it R (P <
0.05), L% 1.

*x1 FH— MR E R
i H LEAD 41 (n=120) KA (n=140) 1/x? P
P (%] 1.475 0.225
£ 69(57.50) 28(70.00)
‘e 51(42.50) 12(30.00)
Ry (s, 8 68.9849.32 71.42+9. 28 1. 440 0.155
BMI(z % 5,kg/m”) 24,6942, 25 25.07+2.15 0.963 0. 339
W 8 2 [ (96D ] 51(42.50) 13(32.50) 0. 868 0.351
RIS [ (%) ] 76(63.33) 27(67.50) 0. 820 0.775
BRI L (2 £ s, 4F) 15.50£7. 22 15.53+7.03 0.019 0. 985
BIHEL2 (Y0 ]
5 1ML 79(65. 83) 24(60. 00) 0.227 0. 634
RNy 33(27.50) 9(22.50) 0.172 0.678
i i A % 20(16. 67) 8(20.00) 0.058 0. 810
HE IR 5 18(15.00) 3(7.50) 0.895 0. 344
5 PR 95 J] L b 2895 A% 92(76.67) 29(72.50) 0.102 0. 750
R [ (%) ] 17(14.17) 2(5.00) 1.613 0. 161
Wagner 534 [n (%) ] 0.531
14 20(16. 67) 5(12.50)
24 79(65. 83) 31(77.50)
3% 16(13.33) 4(10.00)
1% 5(4.17) 0
IWGDF/IDSA %[ n (%) ] 0. 365
1% 20(16. 67) 5(12.50)
2 9% 68(56.67) 29(72.50)




1088 FREF 202555 A% 54 5% 548
gx1 WA— AR

WA LEAD # (n=120) KIAEH (n=140) t/X* P

3% 30(25.00) 6(15.00)

49 2(1.67) 0
DFU R (x5, d) 47, 84428, 40 48.90+23. 57 0.233 0.816
DFU #4427 (%) ] 6.197 0.473

J2 Bk 71(59.17) 30(75. 00)

SRR 29(24.17) 13(32.50)

BT 55(45. 83) 12(30.00)

JE IR 11€9.17) 2(5.00)
DFU M [» (%) ] 0.001 0.999

P 50(41.67) 16(40. 00)

H 70(58.33) 24(60. 00)
DFU R (z %5, cm®) 20.6947. 28 20. 6347, 43 —0.047 0.963
DFU A1 i B (z £5.°C) 23.83+1.48 33.4240. 50 61.292 <<0. 001
At SR A I 8 57 B R R 8 (& 5, °C) 30.841.71 28.980. 81 —9.185 <0. 001
DFU 4 It A5 % i 22 (2 £5,°C) 7.00=+1. 60 4.444+0. 82 —13. 146 <<0. 001
ABI(z £5) 0.89+0.13 0.94+0.12 2. 403 0.019
FBG(z %5, mmol/L) 8.35+2.53 7.92+2.16 —1.048 0.298
HbAlc(x %5, %) 9.8441.97 10. 151, 44 1.068 0. 289
Hb(z+5,g/L) 112.44+9.05 113.1549.73 0. 405 0. 686
rpeERL AN S (s, %0 70.09+9. 23 69. 74+8. 60 —0.220 0.826
WBC(z £5,X10°/L) 11.0842. 77 10.7942.19 —0.666 0. 507
TC(z+s,mmol/L) 4.5240.75 4.4540. 64 —0.558 0.578
TG(z+s.mmol/L) 1.53+0. 62 1.5340.55 0.053 0. 958
HDL-C(x #+5.mmol/L) 1.56+0. 44 1.68+0. 43 1. 600 0.114
LDL-C(z %5, mmol/L) 2.2140.80 2.0540. 54 —1.482 0. 141
ALB(z+s,g/L) 38.2243.82 38.2643.77 0. 065 0. 948
ESR(z £s,mm/h) 35.984+7.05 34.5547.45 —1.068 0. 290
CRP(x +5,mg/L) 14.16+3. 97 12.82+2. 94 —2.273 0. 025
JRIR (x £ 5, pmol/L) 305.65+43. 94 289. 38436. 91 —2.298 0. 024
1 WLEF (x &5, pmol /L) 83.78+12.23 81.67+14.05 —0.848 0. 400
BBk PSV(x£s) 74.76433. 65 135. 72414, 81 15.784 <<0. 001
i 2 ik PSV (£ 42.87+19.22 80.40+12. 35 14. 295 <0.001
EF K PSV(Z+£s) 19.46+8. 87 43.03+5. 44 19. 955 <20. 001
sk PICa+s) 6.88+1.29 4.7140.86 —12.006 <<0. 001
fiE 3k PIC+s) 8.13+1.64 5.5141.04 —11.729 <<0. 001
EF Ik PIG £5) 10.51+2. 21 7.64+1.12 —10.710 <<0. 001
TR B kAL BE R [ (%0 ] 93(77.50) 0 70. 880 <<0. 001
B KA A [n (20D ] 59(49. 17) 0 29.079 <0. 001
T RE BKAE B H 2E [ (20D ] 10(8. 33) 0 2.276 0. 067

2.2 DFU 4l @Aaxid £ 5 T 3 bk PSV & PI #9748

EAHE(P<<0.05), L3 2,

2.3 #EAHmE LEAD %9 % H & logistic & Y2 o #7
HHZE logistic MIH 4 Hr 45 1 8 7x . DFU 4 i A1
Y22 L ABLJRER - LA BE3) bk E 2 bk A2 3 3l bk /9

% 2 A
Spearman 3 Hr &5 5% W78 . DFU B i AH X I 22 5
Je st ok I Bl Bk A #E BBk PSS GG, 5 PT &
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&gk 3 HERE B LEAD BB E & logistic BT & #7

TiH :g ET OR(95%CD) P
IfiLJULIT 0.013  0.014 1.013(0.985~1.042)  0.363
Iezhlk SV —0.172  0.043  0.842(0. 774~0. 916) <0, 001
MEzh ik PSV —0.176  0.033  0.839(0. 786~0. 895) <<0. 001
Tk PSV —0.622  0.160  0.537(0.392~0. 735) <0, 001
gk P1 1.755 0,294  5.782(3.247~10. 297) <<0. 001
Wz ik PT L519  0.273  4.568(2.677~7.795) <<0.001
Tk PI 0.990  0.180  2.691(1.891~3.830) <0.001

*2 DFU Il EME3RE 5 TRk PSV.PIH
LEERES il
I H r P
&3l ik PSV —0.453 <<0. 001
1IE 3l ik PSV —0.403 <<0. 001
ST 3 ik PSV —0.411 <<0. 001
B3l ik P1 0. 424 <<0. 001
JIE 2l ik P1 0.317 <<0. 001
2 3l ik P1 0.327 <0. 001
*x3 YRS R LEAD BB E = logistic B 134547
T H IR e OR(95%CI) P
R RE

P —0.545 0.391  0.580(0.269~1.249) 0. 164
AR —0.029 0.020 0.971€0.934~1.011)  0.154
BMI —0.080 0.085 0.923(0.782~1.090)  0.346
2 AR 0.429 0.385 1.535(0.722~3.263)  0.265
G 0.184 0.387  1.202(0.563~2.568)  0.634
BRI s 0.001 0,026 1.000€0.951~1.051)  0.985
A IR

=10 0.250 0.376  1.285(0.615~2.683)  0.505

LR 0.267 0.430  1.307(0.562~3.037)  0.534

I 1A S —0.223 0.465 0.800(0.322~1.990) 0. 631

IR IR B 0.778 0.652  2.176(—0.606~7.819) 0.233

R J] el 27 0.220 0.415  1.246(0.553~2.809)  0.595
i 1143 0.771  3.136€0.692~14.219)  0.138
Wagner 434% —0.451 0.543  1.209€0.679~2.152)  0.406
IWGDE/IDSA 4344 0.219 0,284 1.245(0.713~2.174) 0,441
DFU Jpif —0.001 0,007 0.999(0.986~1.012)  0.831
DFU #ii 0.105 1.185 0.974(0.933~1.016)  0.929
DFU 41 —0.069 0.372  0.933(0.450~1.935)  0.853
DFU T 0.001 0.025 1.001(0.953~1.052)  0.962
DFU @1 i AHx i 22 1.696 0.308  5.451(2.983~9.963) <<0.001
ABI —3.112  1.388  0.045(0.003~0.677)  0.025
FBG 0.073 0,076  1.076(0.928~1.249)  0.333
HbAlc —0.091 0,099 0.913(0.752~1.109) 0. 360
Hb —0.008 0.020 0.992(0.954~1.031)  0.673
R AN T 43 L 0.004 0.020  1.0040.965~1.045)  0.831
WBC 0.042 0,070  1.043(0.908~1.197)  0.552
TC 0.134 0.258  1.143(0.689~1.896)  0.604
TG —0.015 0.305 0.985(0.542~1.790) 0. 960
HDL-C —0.664 0.422 0.515(0.225~1.177)  0.116
LDL-C 0.305 0.250 1.357(0.832~2.214)  0.222
ALB —0.003 0.048 0.997(0.907~1.096)  0.948
ESR 0.029 0,026 1.029(0.978~1.083)  0.273
CRP 0.102 0,053  1.107(0.998~1.229)  0.054
JRIR 0.010 0,005 1.010(1.001~1.019)  0.039

2.4 ¥EAHHAE LEAD % % B % logistic B )2 47
T B sh ik B 3k 2 3 3 Bk A9 PSV B PT 2
[ A7 f ok i 22 AL M (O 2 Ik R 8C>10) . F Ik
W3k e AR ik £ L logistic M 3G, 4%
HRZEKIEE,45R B8 DFEU A1 A0 XHE 22 R iR =&
BEIRME 2 LEAD B 52 P 2 (P<<0. 05), L3R 4.,

E ! HERABE LEAD & E = logistic B T4 #f
TiH i bt OR(95%CD) P
ES 14 s
ABI —2.659  2.084  0.0700.001~4.163)  0.202
DFU i fiMixiE2s  1.898  0.364  6.674(3.270~13.620) <<0.001
PRI 0.021 0,008  1.021(1.005~1.037) 0.012

2.5 BRI TR F 6 T2 2 5 AT

T 4H 43 B 45 R 81 . DEU A T A X IR 22 2 88 IR
S5 ) LEAD (52 P 2 (P <<0. 05) B PR A2 ik 4y o)
F DFU @1 ifi #H % i 22 568089 2 LEAD B X R T
Mg (P=>0.05), WL 5,

x5 HE BR 9% /B 7% & 9 I 46 43 #
TiH Zi; Eg OR(95%CD) P
SR
ABI —3.676 2.405 0.025(0.001~2.820)  0.126
DFU @@AIxHE2E 1,898 0.364  8.112(3.457~19.032) <<0.001
PR 0.021 0,008 1.017(0. 998~1.036) 0. 086
EPEYLTiN

CAREAEH P=0.783;" AR R4 A BB A L 2 i 1] 0T ek s

2.6 DFU 4| @48 xt:8 £ 54 &% 2 LEAD & 48 %
VAR N &

LL DFU @ [ A8 % i 22 18 12 Wi 45 b5 i 47 ROC
M2k 4> 47, 45 5 % 8 DFU 8 [ A5 % 3 2% 76 15 )
LEAD ) AUC Jy 0. 923, cut-off {H} 5.4 °C ; Tl
T P Bl ok B Ak B Bl A I R S R4S RS P ZE B Y AUC
31k 0. 720.,0. 657,0. 554, cut-off {H 43 %M 5.6,
6.3.4.6 C,WL% 6,
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*x6 ROC &N &R

i AUC Ry s onlm ool fi
EiEg e )

LEAD 0.923  0.842  0.900 0.742 5.4

TS kLB 0.720  0.763  0.642 0. 405 5.6

TS KA 2 0.657  0.661  0.634 0,295 6.3

TREh A AT %€ 0,554 1,000 0.193 0,193 4.6

3 i+ i

A FE BT T L0 A #RORRR BOR FE RS IR R 2
LEAD 2 Wr v 59 i FH A0 8 25 3 8 s 20 40 #4158 /Y
DFU A1 11 AH X i 22 2 0 JR o 2 LEAD 1% 25 22 5% i A
K. LR A S AR S 2HME. LEAD 5/
1R B Ik 2 7 R A ZE /0 T A i 4 4 B4 I IV T L S B
Jey E AR 7 Bk 2D L F T AR DFU A i i .
At W PR R A0 08 P v B R 25 2 ek s ok ok A A
A A R L ) e 0 O R RS L SR A SR 4 B
S RECEAIM ALY K, R E T . FEXAE
B RV R i 9 ek 20 S 000 1 R R AIG  (EL i R
AT BE A A2 B g T e U e {0 T R X I 22
M2 E T & . AR UELE] LEAD 41 DFU 4 ifi 6
X 22 AR AR AL B W T . e Ah . A OE M AT B
7~ - DFU B 1 AH i 22 5 1 20 ik 8 3h ko A2 35 o0 ik
) PSV B A ¢, i 5 PI 2 0F A & (P <<0. 05),
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