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Table 100 Patient’s characteristics

Table 200 Bypass procedures

Age (mean + SD) 28-91 (67.5 = 11.6)

Sex (Male / Female) 157/41
Medical conditions
Hypertension 63.10
Diabetes 60.100
Coronary disease 31.30
Hemodialysis-dependent renal failure  31.30]
Cerebrovascular disease 19.70
Fontaine grade
Grade 111 30.70
Grade IV 70.30

OmMASO40 0000000 TAOI 8600
gobooOoOooooOolooobobobooOooboobo
0000000000 TablelOOOOODOOOOO
60.1000000000000O0ODODOOODO31300
000o0U00ooOo0oU0ooOo0oooooooooon
00o0o00oo1000000000o0oooooo 40
oooooooog
00ooooOooOoOo30oooooOoooooooo
goodooooooooooooooooooooo
gooooboOoooTAOO 10000DOOODOO
000000000000 000000O00DO224a00
oooooooooooooo
000o0U00ooOo0oU0ooOo0oooooooooon
000o0U00ooOo0oU0ooOo0oooooooooon
00000000000000D00D00000 Table
200000ASOCO00O00OO300bOOOoOooOOO
goodooooooooooooooooooooo
0000000000 DO0OD0 paramalleolar artery O
0000000000000 0000MFg 1M OO
000000ooOoO0o0ooOoO0oooooooooon
MFig. 2000000000 DO7500 paramalleolar
bypassO O OO OO0 OQO20000 0000000000
OooooDooooooooooobooooooon
oo
000000ooOoOoU0ooO0oooooOooooon
000o000oooooU0ooOoOoooooooooo
gooooooooobo ooooboboobooooo

358

Aorto-femoral bypass 22 (9.80)
Aorto-femoro-distal bypass 58 (25.90)
Femoro-distal bypass 107 (47.80)
Endovascular* + distal bypass 16 (7.10)
Extraanatomic bypass * distal bypass 16 (7.10)
Others 5(2.20)
Total 224 limbs

*PTA with stent

Figurel Typical arte-
riogram of diabetic athero-
sclerosis in hemodialysis-
dependent patient with
diabetes.

Although the crural arter-
ies are commonly involved
in the atherosclerotic le-
sion in diabetic patients,
paramalleolar arteries such
as terminal segment of
posterior or anterior tibial
arteries, dorsalis pedis or
plantar arteries are usually
spared from lesion.
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Non-DM patients

Paramalleolar

Paramalleolar

Il Femoral artery = Above knee popliteal artery [-] Below knee popliteal artery

B crural artery [1 “Paramalleolar artery”

Figure2 Distal anastomotic sites of bypass surgeries.

DM patients
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Paramalleolar bypass is much more popular in diabetic patients compared to

non-diabetic patients.

Table 30 Different composition of vein grafts

Autogenous vein graft 165 grafts
In situ vein graft 86
Single reversed vein graft 24
Spliced vein graft 55

Number of vein segments of spliced vein grafts
2 segments 29
3 segments 13
4 segments or more 13

Graft materials for spliced vein
O Ipsilateral GSV with

Lesser saphenous vein 19
Remnants of ipsilateral GSV 17
Contralateral GSV 16
Branches of ipsilateral GSV 12
Arm vein 5
Superficial femoral vein 3
Popliteal vein 1

GSV: great saphenous vein
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Table 40 Distal bypass concomitant with free flap transfer for the patients with extensive tissue loss

Flap Limb Follovy up Functional
Age Sex DM HD Free flap Bypass procedure duration ]
success  salvage (months) prognosis
78 M - Rectus F-PBK Yes Yes 64 Well
55 M + + Rectus F-terminal PTA No Yes 30 Rehabilitation®
68 F - - Latissimus dorsi F-PTA Yes Yes 44 Well
81 F + - Latissimus dorsi F-terminal PTA Yes Yes 31 Well
46 F + + Latissimus dorsi F-DPA Yes Yes 29 Well
62 M + - Latissimus dorsi PBK-terminal PTA Yes Yes 28 Well
67 M + - Latissimus dorsi F-terminal ATA Yes Yes 6 Well
63 M + - Rectus F-terminal PTV Yes Yes 26 Well
56 M - - Rectus F-terminal PTV Yes Yes 26 Well
54 M + + Scapular F-terminal PTA * * 3 *
59 M - Scapular F-terminal PTV Yes Yes 5 Well

DM: diabetes mellitus, HD

: hemodialysis-dependent renal failure, F: femoro, PBK: below the knee popliteal, PTA: posterior tibial

artery, DPA: dorsalis pedis artery, ATA: anterior tibial artery, PTV: posterior tibial vein
T died at 30 months after surgery

* died due to cardiac failur

e at the middle of healing process of the flap

Table 50 Surgical procedures for the patients without graftable distal artery

Case Age Sex Diagnosis Surgical procedure Follow up duration (mo.)  Limb salvage
1 63 M TAO DVA with Rectus flap 26 Yes
2 56 M TAO DVA with Rectus flap 27 Yes
3 48 M TAO Gene therapy 17 No*
4 59 M ASO DVA with Scapular flap 9 Yes
5 70 F ASO DVA 7 Yes
6 42 M ASO DVA 5 Yes

DVA: distal venous arterialization
Case 1, 2, and 4 are also listed in Table 4

* below the knee amputation at 17 months after gene therapy
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Figure 30 Cumulative limb salvage rate in patients who underwent bypass surgery.
No statistical significance between diabetic patients and non-diabetic patients.
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Recent Progress of Bypass Surgery for Critical Limb Ischemia
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Bypass surgery is the most potent procedure to achieve immediate recovery of blood supply to ischemic limb. Yet
there are some difficult cases such as patient with severe calcified artery, poor quality vein, extensive tissue loss, and
no graftable distal artery. It isimportant to clarify the possibilities and limitations of bypass surgery.

Patients & Methods: Consecutive 198 patients with 228 critical ischemic limbs were reviewed retrospectively.
Ninety-eight percent of the limbs underwent surgical revascularization, while one patient underwent gene therapy
because of no graftable distal arteries, and other 3 limbs were amputated primarily because of extensive tissue loss
with infection. Eleven limbs underwent bypass surgery with free flap transfer.

Results: Cumulative limb salvage rate of patients who underwent bypass surgery were 94% at five year. Although
only 6 limbs were unreconstructible (3 limbs with atherosclerosis and 3 limbs with Buerger’s disease), five of them
were successfully salvaged by distal venous arterialization (DVA) with or without free tissue transfer.

Conclusions: Besed on our findings that the critical ischemic limbs without graftable distal arteries were rare (less
than 3%), surgical revascul arization appears to be applicable to majority critical limb ischemia (CLI). Recent progress
in vascular surgery such as distal bypass with free tissue transfer or DVA can contribute to salvage of severe CLI with
extensive tissue loss or no graftable distal artery. (3 Jpn Coll Angiol, 2007, 47: 357-363)
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