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Advances in deep vein arterialization for the treatment of chronic
limb-threatening ischemia
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Abstract Chronic limb-threatening ischemia (CLTI) represents the most advanced stage of peripheral artery
disease, and a subset of patients are considered "no-option" because conventional surgical or
endovascular revascularization is not feasible. Deep vein arterialization (DVA) has emerged as a
promising limb salvage strategy by redirecting arterial blood into the distal venous system to improve
tissue perfusion. With the continuous evolution of open, percutaneous, and hybrid DVA techniques,
together with dedicated devices such as the LimFlow system, encouraging improvements have been
achieved in technical success, limb salvage, and wound healing. This review summarizes the
physiological basis, technical evolution, clinical outcomes, device development, perioperative
management, and current challenges of DVA. The advantages and limitations of different techniques are

also discussed to provide evidence for optimizing clinical application and future research in patients with
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Table 1 Summary of clinical studies evaluating DVA from 2010 to 2019
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Alexandrescu, 251912011 26 12 46.0 46.0 54.0 23.0
Djoric, Z£1112012 30 6.1 80.0 91.6 87.5 16.7
Houlind, 251 2013 10 12 80.0 30.0 30.0 70.0
Del Giudice, 25812018 5 6 40.0 60.0 40.0 20.0
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Figure 1 Schematic of open DVA (using a proximal arterial
inflow and distal venous target with a retrograde
saphenous vein graft, in situ great saphenous
vein, or synthetic conduit as the bypass graft)*”
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El2 ZFEDVAFATREE (FASEITHRKERMIRTHRX

WM ETERR)
Figure 2 Schematic of percutaneous DVA (using antegrade
arterial access and retrograde venous access with

placement of a bridging stent)™”
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oG MR A, FEEATIST TR
ZERIG R K (LPTV) B ASFHE, BAS mmx
80 mm Pacific Bk4E . #H 7 @ HER, i VIS 4 K
OUTBACK Re-entry %¢ & , £: LPTA ¢ fil -LPTV, &
22 A 2 R R W ik S ORN 20 BE R R K, 1 R A
LI 10 atm (1 atm=101.325 kPa) J& /7§14 mm x 80 mm
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Pacific BR % il 4" 5K LPTV F1 /2 /& I R bk . Bl J5 43
51 F LPTA-LPTV 2y i Jik 73t 4k . LPTV 12 JiE ¥ i
JikE A 5 mm x 50 mm, 5 mmx 150 mm, 5 mm x 100 mm
Viabahn I 2 1% )2 B 222 0 (1 4 mm x 120 mm FlI
5 mm x 80 mm Pacific BRHEFE 16 atm [T J) T X 3¢ 42 i
TEY k. RgEREMOAEG R, HREU14ER
I TN N 1 QS ) N A 7 (1N T = A
Viabahn % i S B85 Wy, A ARG 3EN KK EL
T 2 AL T Viabahn £ R S 4R
BUAR T e S T RN K o SR R ZE 2 AN LR Ak
TFARDIR, BEAR T WA KA & A KU, T L
iR R F AR, MR TR AR B R
EHREA

3.4 I & K # 7 (intravascular ultrasound, IVUS)

5| 544 Pioneer Plus &&

Pioneer Plus 745 J& — F 42 )%, 1 IVUS A1 0] 4% J7
mZERIIRER R, FEMH THAINE NS ATFAR,
SO JETE DVA TR i #2 v A 3 2 i Dk 28 . R Hij
ik () 0 e 2l Bk AT 2 il i 6 F R (10 em) o
5 FH B0 5 178 1 2 0 S A B IR Bl KA
DL Bl i KRS o N T 22 AT R A O B O v R B
Wk, AT S RN INE I A, 3 mm Bk
gk, PR Bl R T B T Oz O 1 R B B0 kB -
K HIVUS PAL 2l ik 2z 18] 09 f S 2540, 8 >
AL #k ER A E WA A H . IVUS B
AT B kRN VK 1) R R, DUR E o A T
THESE R KR, EIVUSHE TR, {#i J Pioneer
Plus 545 M 20 ok 28 il i A AR &R #R K o 24 5 22 i 2y ik
A ik J5 ., B A BeGraft Coronary 7 Jik 7 i 7 22
(Bentley Innomed 28 A, FE[E )., 244 v 3 5k 2 A
Wik, B RS 8 B Bl KRS o AR R B R B R bk
N EAT W DK RE DI, 7 Ak U B, B R Bl ik
A i A 2GR EE . R S mm BRFEY K4 F
T2z L F KO I U] JF #% (Andravalvulotome
Andramed GmbH ) , {H 77 3 75 1% M = U1 JF 2% AN 18
FMAT S, B 2017455 H Lok, 24 74835
2 TR, TR N 100% . B U7 9 1]
(207+76) d, fA2BlBHEL@E, 40IEE ML
W, 1R AT T A

IR AR SRR T ST DVA BOR & RS
[W 7 1\« LimFlow & 8 % H KRG F &0 LR
#e; VAST smIMLIA | %8 L5 ; OUTBACK &
Pioneer W] 75 43 K] F B0 AT 16 P9 4% A 58 B DVA #2:4F ,

h BT IR A BR M X S it T 2 g

4 FRESKEEE

JH A% Jie Ji T2 B TR & DVA TR EZ I
BAE, J5E MG IR RIAELT 58, nl e S &
58 738 INAT 56 o AR i 38 B gk 3~4 1, 2
Ik 72 G N sl bR L 19 15 R RO o SR TAT, 24~48 h
DAL IG 32 s i) 1) A 0 e 2 SRR & R i ) v e
W S AT AR AL . A R AR EE
A, I Y0 BURIR YT AN IR B R AT S
W BB E T B A .

WA DVA F R J5 A pe 4 4t /2 42 19 41 203 i
£ TT R B B bk A S 0O B i — 4
fb o R, AR JE RSz BN B A B 47 WS g R A
B LKA B AE VR PR A Bl DK [ 0 a5 O
I E RGN I . BEARAE ORI B 4
FEFE 150~600 mL/min X [8] . #8 F i5E F AT G852 7R 3
Wk RGEAFAE “Han” K. BLoh, 7 EH S PRl
A B KA IR B, B R A A A A B B ik
ATh 138 4 4 1) JB AR S8 S 1 i 1) ol g, EL G HE o &
DR DI YERE R E M . A4 R 8 Bk i
SO I (2N A7) 43 IS WS R P W
B, 0 H Y R = K T 100 mL/min B o 24 0fiL % 5=
i 1 600 mL/min 5, 75 A O I PG S i ik & L I
vy, FLR R K B 48 R A AE R 43 SOK il g 4R
T ] TR e ik 3R 4200

FEAR G, K e B0 AT M R KR
JEL 1 95 ) A AT R R I R A R VA Bk
P . K. Bl R, JFEARE 48 h NAT
FE SRR SR Y o R B R A B L Rk
sk BT ) Ay T R T SR . e B R ST B 4R
BR300, VIO E Eah5m, AT RRER S, 9§
/U i ARURT It i s S R B R, AT
PRSFBORL s A bk s Bk Pk, Al b O
WO, (AR R . WK R A R, T %
JEAE 2~4 JI AT “HRRerE” 28k s 20 B A

DVA RJ5 5 Bl 3 R, RJg &2 4
A B = L [P ¢ o S = O [ vk 8= L = W v o
i, e FARFAL AT R RS . AW
() F AR B E ARG EYT, AR T K
N 7 1 R (S D 0 A o N = s 111174
Sl A — 2 e, REHS B B i b 19 7 A
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