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[Abstract] Objective To summarize clinical experience of one-station therapy for infected seriously -
ischemic diabetic foot. Methods The clinical data of 15 patients (15 diseased limbs in total) with infected
seriously-ischemic diabetic foot, who were admitted to authors’ hospital during the period from June 2015
to April 2016 to receive treatment, were retrospectively analyzed. For all patients, one-station sequential
therapy was carried out, which included endovascular revascularization (EVR) to open occluded vessel,
surgical debridement and closed negative pressure wound drainage and antiseptic moisturizing wound dressing.
The healing rate of infected wound and the limb salvage rate were evaluated. Results The 15 patients
included 10 males and 5 females, with a median age of 77 years old. Lower extremity angiography showed
that multiple segmental lesions of lower limb were detected in 13 patients and simple leg lesions in 2 patients.
According to TASC I update classification, leg artery disease of grade D was observed in 13 patients and
artery disease of grade C in 2 patients. After EVR therapy, at least one branch of leg arteries was reopened in
14 limbs. Intact arterial arch of pedal-plantar loop (PPL) was seen in 6 patients, semi-arterial arch in 7
patients, and absent of arterial arch in 2 patients. After surgical debridement, the wound was washed by
using negative pressure wound therapy (NPWT) device as well as self-made washing equipment. The time to
control wound infection was (7.85+2.84) days. After discharge, the patients were followed up every 3-4 days,
at the same time wound dressing exchange with antibacterial moisturizing sulfadiazine silver lipid hydrogel was
conducted. Wound healing was achieved in 12 patients, and the mean healing time was (3.70+0.87) months.

The wound failed to heal in 3 patients, among them below knee amputation had to be performed in 2 patients
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both patients showed absent of arterial arch of PPL), and the remaining one patient died of

cardiovascular event. Statistically significant difference in PPL pathological changes existed between wound

healing group and wound un-healing group (P=0.006 7). Conclusion The treatment of infected seriously-

ischemic diabetic foot is rather complicated. Being one -station therapy, the sequential managements, which

include EVR, NPWT device together with washing equipment and use of antibacterial moisturizing wound

dressing, can effectively increase the blood supply to the affected limb, shorten the time to control infection

and lower amputation rate. Therefore, one-station therapy should be regarded as the preferred method for
infected seriously-ischemic diabetic foot.(J Intervent Radiol, 2017, 26: 647-650)

[Key words] serious ischemia; diabetic foot; infection; one-station therapy

A A R v T 369015 PR AR A 155 P st
FE SRR DR TR T B 4, WEEE Ak B I A
AR S ) R U e R A T R E o AL
1 AR R B AE T R B T 50%%, AW 58 it
i B R (EVR) 138 P Z€ 1 45 T AR 3 81 2 ) 1
B 67 519 (NPWT) T B A 45 11 BORE— 34 =X
JF 5 IR YT ERE Sl I B PR v R R 15 ], BREIR
SR GE I T,

1 #MRE7RE
L1 BH AR

gk 2015 4F 6 H & 2016 4F 4 J iRy 15 #
AT SR PR PR A VR E AR I R R, AR
e OF M Bkl Rutherford 432 5~6 %% ;@
Wagner 534 2~5 95 QTR 12 IRAE K 1M 46 fis
G @AAEA 7 NS IF K AE | T AR e K
M. ARAGHA B FH B Z T Bshk CTA K4, 3F
7 RS ks A8 R B AR BT, AR T A 2k B
SEOE IR e 2B T TR AR BV 1 BE X B BE X /4
1.2 3R Jiik

EVR ARG 97 i 5835 T Fib 2% F) 2 K B R 8 R
P T 28 0 0 P 5 3 Dk 2 ) DSA 3 52 B R i
R FAE B A Terumo 22 B 1l 2 055 A48 M0 i 45, &
e 55 cm/90 em A, # Kk 5 E F R 25~30 mg,
AR E N MPA S BLA Terumo F 228 %l v18 7
2238 AR MPA A IR IE G S WA, S HE AL
sty 0L 45 L 5 6 s ik, 2 R 5 mm Mustang 5%
Sterling PR T Y 5K 2~3 min, [k J1H 8~12 atm, &
A 38 52 AT B ] A PR R I O Y R 2 HEA BLAR
5 mm 5 6 mm H JZ R EK G 6 SR (KB i i 72
ML 1~1.5 em) ; XF BT L4 5 22, 22 5% ] . 4l Bk
W(HBEZ R 2~3.5 mm) P 7k, Bk P 5K N IE/R
HET 43 SO S SR ASERT A A Endeavor Resolute 24
Yia 2 S (22 E Medtronic 227 ) .

LR B R T 4 ) AR DR O 2 B T
TR YD TR U UL PR 3 BB TR PR B L 25 o s
AR AE P 22 BE R T AT, R KRR R IR AL, %)
PE B 0 A T B 22 SR AT, 0.9%NaCl ¥ i b sk ) 21
1 H NPWT % & (DL DL A W) B 35 . Vs s
PR IR BB AL 2L, [ il op Pk i A, B — Wk v
W A B BT FL IR & T NPWT R AR, 2 i 78
T A M B W A O TR L A TR
JEHL, LA-125 mmHg RF2eWe 5151 . RG24 H 6 H
TCTH 0.9%NaCl % ik, 250 ml FHE4 1k, HE
Sl B =B, — M 6~7 d J5 A3 H Y 2535 553
KA, SEERA Y, JA 0T 2Bk NPWT %6 & 5%
T E A, BRI E Bk, R SR
2o BT JER YL 2H 2 B A T B R B 2 0 AR
WA RS AE R . IR 1~2 B i ) i ek
Y J5 JF A 2, SR B 26 Tk M v e R B 5 K I (7
LS Y7 BHE A W) BORE, BF 2~3 Hikzy 13k, B
ESEelNiap et

WL 48 b B 5 08 R R R R e R OB Ak il
LLAE HKF R BBl ko 22 4 G T BB NPWT
5P UEL Tt 97 B0 T A A B 1) B A5 K =,
1.3 ik

K 1 SPSS 10.0 #AF AT ST 001 . IR
i DL BB bR 22 (o ) R, AT o 90R) EL A H]
e K, PRALTHECSORE LB R T R 8, P<<0.05 K
LRAGIHE L,

2 H#R

15 1) & ANk A B g Horp 55 10 4911, 20 5 9l
HALARIE 77 % B HE IR S P ERE AL il 21 R
H 8.16% , M AF 45 H A 5 P B & h e 5.2 S H
AR B i, AR TR IE4E £ (ABT)0.27+0.22 (4 4
PR R B T 3 A0 ) A2 3 15t 97 T AR (19.23£8.20) cm?
(F1),



I ABUE 2222 75 2017 4 7 A 45 26 %45 7 ] ] Intervent Radiol 2017, Vol.26, No.7

— 649 —

®1 BHEIEKTR

FFEE n=15
R AR i 77
B4 el 2:1
KGR 0.5~24
5 PRI 97 AR /A 15.80+4.70
WAL 1ML 21 35 4/% 8.16+1.90
R 1ML 11
e YA 6
Jii 48 /n 3
B n 12
AR A 15 92 1 B/ em? 19.23+8.20
AR I 41 A %/(x10°/1) 11.39+3.10
A Hi ABI 0.27+0.22
AJ7 ABI 0.69+0.32

Bk R R 2 1k B Al R Bl ko AR
110510 Ay e R /0 R 50 ok 725, 2 4810 A 6 /DN R 36 ik g
A% 11 {50 B HIE /)N i 50 ks A48 A A SZ R 23 A%, T3
K (12.20+3.10) cm ;2 i HE /)N R 20 ko 48 #5 A
IS MK (9.8044.70) em,, 12 K PG L
X2 (TASC) 1T 43 % D G/ R 3h ki 4% 13 4% ,C %
WA 2 4, 15 SRS EVR RIGYT 14 4%
R T 2 > 1 SCNBR U HIE 5 RIS h ik R I
(PPL) 5% 5 6 il 25 761,075 2 (£ 2) .,

R2 BRI FGIT AR

SR n=15
2T B A% In 13
INE T BEE AE /n 2
TASC 53 %% C %/n 2
D %i/n 13
I ARG /IR H 3
3% 4
2% 7
1% 3
Jc 1
M ARG PPL/n
TR 6
F5 7
T 2
NPWT Jg& 2. 4 il B[] /d 7.85+2.84
A 1 @A B )/ A 3.70+0.87
/INER BB /n 2

JE g AR SR SR AT e R T A2 B SR 1R S ), 2R
SRR 6 ), B R 2 ], )z IR YL IR 2401,
R A8 7 Vi Bl Bt A7 2 Bk VD o | R RS ROT R
SRR BRI PR AR S R, AR ] R e 2
BULHA IR 45 5 01k 3 T AR TR AT 1A, 4 1)k 28
T BR VAT, 2 151 Ay fili 98 5 A B, 2 5] 4 0 7 4 Bk
BRI, 1490 Sk 5 I R PR, 1 481 o 3 30 A8 T A BRT 5 1381)
FAFBUR R

WHAE T NPWT, 12 #ifHH 1 %,3 # 2 %,

il [a] (7.8542.84) d, HiBi)E 3~4 d Bh, IfF LAt
TR A T8 ) i 2z 1 AR T3 /K B 43 11 B0 48 25, 12 451
Bl A G, 8 @At E] (3.70£0.87) 4 A ;3 il & A
G, o 2 B/ NERA S (R ESY S PPL B ) 1 i3
T I F A

e HE B U7 0100 D S @G R RS B 4 o A
HH(n=12)FRAMEGH (n=3), WHEEFER T
W DR 9 s AR BE AL I 2T 2 1 L 3h Bk A AL 1S 1R R
E N Y B T AR T AN 8 N N
Sk GE 25 5 Y RS S (H I 4 PPL T
(EES 3 EE 20,85 1), ERERE
Gl E X (P=0.004 9)(F£ 3).

E R AL s S

FALISES BHEUHN=12) AAHA0=3) PME
A% 73.40+8.27  73.80x19.91 0.89
5 PR 93 R/ AF 16.90+5.10  15.20+4.70  0.58
AL I £1 4 /% 8.30+2.51 8.50+0.63  0.69
= IR /n 8 3 0.57
L Hiln 4 2 1.00
Ji5 K 3 /n 2 1 1.00
R L 48 6 5/ (x 10%/1) 12.36£3.14  11.65+1.87 0.88
B9 T A /em? 16.51£1.69  20.42+1.64 0.30
AHi ABI 0.28+0.21 0.21+0.13  0.08
WK fem 13.10+3.10 10.80+4.50  0.38

NS 2 1 0.06
JEH PPL 343 2.40+0.51 1.30+0.58  0.0049

3 itie

HOAE SR LR RO AR AR R AR, AR EEAR Y
JRCRVB AR ey R I B0 B SR 5 o D RE A2 451 [N, 44
AR B GURGLIRIE N S 1 PR X e i /3%
Yo HH A B AT J2 oAk PR 1A SR 1 A8 A AT A A
B, AHIEFEIN O Ak S JE Bk T TR G ™ A
JE o Xk Jrg BR A 2 A R BRI 48 24 [+) it ] g S
figk R L, (L B TR JRR e ™ R T R 2 i UL
AL 777 T it 22 2 AR P (42 75 200 T 25 ) ik, S I ) A
] RE S Sy kR MUAE SRR e ), R T —
WP ATUIIF S0, e ik 3 B L 3k S )z A JEE |, 38
P 3 g 51 A RIRT 35 D0 S i A 3% 25 S R R
FENIR , A FGR I

PR A e T Ak (He e M i e 1.6 4%)
AW I Lk 2 0 1 RAUB, AT REIE N B R
PRI K9 5 B 18 GRIrehts 2 2B M E AR 106% ,
ok 8.8%)1, ik B S kA AL L4 B

A LB PR A B TR T B B 4 1
LR EE N KR EVR IR YT T I ) 2E B A
oS o AR, B PR AR LR A 2 O 2 B K
Bl 280 A8 ™ 107 ME R AR B R, R AT BETT E 157 I



650 — A AT

2R 2017 4F 7 J1 5 26 555 71 ] Intervent Radiol 2017, Vol.26, No.7

FEIX E AL M s ik, X B A A B R R G
IAE EVR B RIS b E 2D Bk 8 2 5 2 28 15 L
TR BT sh kN BERUE AR & T sh ik IR f5
Bl k33 2 R AR AR5 1K BR A — BB A IR
URERSE 2500 )2 R BE DL 1M 45 (610X (angiosome ) B
SRS T PPLIFEAR A B TRFRE N EZET
Sl VKT, O 1 B [ 3 W | Sk e a6 1 A
EEL TR

/NGRS i Bl ik K ER PPL g, X 4 i
WAEAWKIER, Peregrin & "OHF5E &I, 1 4F- (-
R /)N R A L G 2 B R (0.1.2.3 S E
() 4 i 2R 23 531 A 56% . 73% .80% 83% ), PPL N
BINAR B M sk, 55 @A B YA,
ARYL 15 SRR 12 4 PPL 528 52k 5 B B %
YA, 3 BlAR A A, o 2 6/l AR R (RO e
), 1 BB T F A, @A A5 RE A4 PPL
7R 22 GRS BB R A B 2> PPL
5155 WA ROUBCR A M A T R EEAR RS,
NPWT Jif FH T8 e A 1T, AT A A5 e Asf i) Py ik 20 448 A7
B, W BRI SE AL G674 1A 1 o 1 A A
HEFNGE B D BE Y NPWT (NPWTi-d) & 97 , BIE 41
TR TR, AnRA YT HEAR L E E A E N T
ABIHE NPWTi-d 772 i, A e B a2 e 54
BT 2 ik At Sk ) R 2 4 R i 40 1 BT N AL O
BTN N NPWT B — 371 w5k — 320 W 51 B4 I R A%
RELF,

NPWT Il R 07 FH 22 56 2 2~3 d BV B e, 358
JE PR 2 TR RS 12 A A R
FHNPWT %8 5 i W T ARG 2 d BP & AEE % U
FEAN T F AR - I B2 B, SR AE BT NPWT i
H 2% A AN FEREE T, o %0 4 25 o 2548 in =
7 AR G 1A R T O b A R B
PR AT e R 0 2 A XU 5 O T A K R &
1Al B F8 3 vy, ST A RT3 I

W PR S IH A T BT BT AR A 12 45
B0 T P 25 A A st Al R (3.70+0.87) 4 H . NPWT
ZBR I R 2w A 2 2R 2R 07 G TR
A AT BE RGN E NG o AR PR R SR
PERGHEEHE R SCE T &S . AT
F R NPWT Ji [ FH il e i W B8 g o 7K e k), 3~
4 d BV 1R, A SO ) A T A Y SR
PR 2 0E T A 2R S A KR T R

EVR ARES NPWTi-d, BE 78 5 50 i ] Y 2l 35 AR
Ji it AR 4 o) B T ER g R B DA G R AR R

A Ay O i A P PR A R ) T R R IR
SV 7 o TR R AR PR R TR YT R A
SERME AR ML, AW R — 3 R RIRIT
P AEPUERGE AR 0RE e N RRRW ET IR T, Gl
it EVR g it B0 v 2 NPWT 51 | Je kbt
PRI A5 1 BORESE 7 BLIAR YT, B o A R IR A A
FERTHE BOR BT, X —IRIT B M R E AR,

(& % X #]

(1] #hfm, & Ot, ik, & SURQIIIRITF 4 AR AR EE
PR 97 B IR RATTSE [J]. I SE 4827, 2012, 10 88-
90.

[2] Pernes JM, Auguste M, BorieH, et al. Infrapopliteal arterial
recanalization: a true advance for limb salvage in diabetics[J].
Diagn Interv Imaging, 2015, 96: 423-434.

[3] Sajid MT, Mustafa QU, Shaheen N, et al. Comparison of
negative pressure wound therapy using vacuum-assisted closure
with advanced moist wound therapy in the treatment of diabetic
foot ulcers[J]. J Coll Physicians Surg Pak, 2015, 25: 789-793.

(47 g W, mb A, K R T BOUR B i i i 1 5 A R
IV ISR AR AN IS E N AN NN SR 5 ST DN s ) S T
2014, 34. 1519-1524.

[5] Peter-Riesch B. The diabetic foot: the never-ending challenge[J ].
Endocr Dev, 2016, 31. 108-134.

[6] Yang W, Lu J, Weng J, et al. Prevalence of diabetes among
men and women in China[J]. N Engl J Med, 2010, 362 1090-
1101.

[7] Bhuiyan AR, Srinivasan SR, Chen W, et al. Correlates of
vascular structure and function measures in asymptomatic young
adults: the Bogalusa Heart Study[J]. Atherosclerosis, 2006, 189
1-7.

[8] SBAHIL, sR&Imr. 162 (Ml FRps 54 N ISl ko 72 1) 4 Ak 53 B
[J. A AU 255, 2010, 19 940-943.

(91 BTy, R, BN AR 2 Mo R i B s 1 Ja) 1 4 5 A2 19 A
AIBIT [T ] A AT 2E 2% 5. 2011, 20: 169-171.

[10] Peregrin JH, Koznar B, Kovac J, et al. PTA of infrapopliteal
arteries : long-term clinical follow-up and analysis of factors
influencing clinical outcome[]J]. Cardiovasc Intervent Radiol,
2010, 33 720-725.

[11] Blume PA, Walters J, Payne W, et al. Comparison of negative
pressure wound therapy using vacuum-assisted closure with
advanced moist wound therapy in the treatment of diabetic foot
ulcers: a multicenter randomized controlled trial [J]. Diabetes
Care, 2008, 31: 631-636.

[12] Kim PJ, Attinger CE, Olawoye O, et al. Negative pressure wound
therapy with instillation: review of evidence and recommendations
[J].Wounds, 2015, 27. S2-S19.

(W H 1 :2017-03-08)
(R G2 )



