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Extra-anatomic Bypasses in Lower Limb Ischemia
Gyu-man, Kim, M.D.*, Jong-won Kim, M.D.*

Extra-anatomic bypass was proposed by Freeman in 1952 and has been used for patient with lower
extremity arterial occlusion who had very high operative risk, especially elderly or severly ill patient.

We had performed 14 cases of extra-anatomic bypasses from Jan. 1988 till July 1991 and having
been following up them. Their results were summarized as follow.

Among total 14 patients, 13 was male. Their mean age was 64.8 years old, ranged from 48 to 80.
The most common complaint was pain on lower limb and they visited hospital 6.1 months in average
after onset of symptom. Frequently, they were associated with systemic diseases such as generalized
atherosclersis, hypertension, diabetes mellius, etc.

Axillary artery was used as donor artery in 8 cases and crossover femoro-femoral or femoro-popli-
teal bypass was performed in 6 cases. Postoperative complications were noted in 8 cases so their mo-
rbidity rate was 42.8%. Except for two contraindicated cases, one or more anticoagulants were used
routinely. Among them, combined use of aspirin and persantine was most commonly applied.

After bypass graft, nine cases were occluded beteween 10 and 53 months. So their average duration
of freedom from reocclusion was 35.7 months and 3-year patency rate was 63 %.

(Korean J Thoracic Cardiovas Surg 1993;26:920-5)
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Table 1. Age and Sex Distribution Table 2. Duration of pain before admission
Age group Male Female Total Duration Number of patient
~50 I 0 1 1~3 months 3
51~60 2 0 2 3~6 months 5
61~70 6 1 7 6~12 months 4
M~ 4 0 4 over a year 2
Total 13 1 14

* Mean age : 64.8 years old
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Total 14

* Average duration of pain: 6.1 months

Table 3. Associated Symptoms other than pain

Symptom Number of patient (%)
Coolness 10 (71.4%)
Cyanosis(bluish color) 8 (57.1 %)
Darkish and ulcer 6 (42.8%)
Overt necrosis and gangrene S (35.7%)
Paresthesia 4 (28.6%)
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Table 4. Associated Diseases

Table 7. Type of Graft

o §-21 %)
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Disease Number of patient (%)

Generalized atherosclerosis 9 (64.3%)
Hypertension (62.8%)
Diabetes mellitus (35.7%)
COoPD* (28.6 %)
Hepatopathy (21.4%)
CRF*- (14.3%)
Others™*

R W s N

* Chronic obstructive pulmonary disease
** Chronic renal failure
™ CVA, Angina pectoris

Table 5. Previous operation for same lesion

Operation Number of patient

Thromboembolectomy 5
Anatomic bypass 2
Extra-anatomic bypass 1

Table 6. Mode of operation

Operation Number of patient

Axillo-unifemoral S
Axillo-bifemoral 2
Axillo-popliteal 1
Femoro-crossover femoral 4
Femoro-crossover popliteal 2

Total 14
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Graft Number
6mm PTFE 6
8mm PTFE 8

Table 8. Postoperative complication

Complication Number (%)
Wound infection 5 (35.7%)
Hematoma and Seroma 2 (14.3 %)
Chronic renal failure 1 ( 7.1%)

Total 8 (57.1%)

Table 9. Use of anticoagulant

Anticoagulant Number
No use 2
ASA* only 2
ASA + Persantine 7
Coumadin 2

* ASA - acetic salysilic acid
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* Duration of freedom from re-occlusion : 35.7 months (10 - 62 months)
3-year patency rate : 63%

Fig. 1. Re-occlusion and patency rate

] &

Extra-anatomic bypass+= 3} #Hs)2] A g8 FAF
el s FatA dzo]l BrbestAvt el & A
- o1& WA s 2R S2olc) o] g2 1952
d Freeman # Leed"7} 312 5 &) & 3ka}ol 4] vt o
HENE FHYE F s AT 2N BYEHAE
o], o]+= Kunlin”o] anatomic bypass & 2|32 2 A ¢Hgh=]

F9] dolgich 2F e AR W} o] Bo] AF
s Al Astle] Add T AFY ohe} w9} Al
A9 §F BFo = ol AMSEI g} o]z’ 4L
Ngolvt MEpEe] APAE 53] o8- kol
T T A% 7kl #Alell A, e s F-ghze g o
Ap A" Az slFiAelt Al F A5
o] fc}i & 4= glch

2 e A FAEY ddAlel AAIRE extra-
anatomic bypassit-& At o g slgjem g ool o g
9, e S e, ey Boh e
Hotg-o 5, dEEs-ad & e g5 7he wg
& olell 3AA A5t gt

1. eUolsey ThE| S0y 23t

=]

Lewis™= 19593 3}z|8& 3hate] 44x| s)Fale
= TAEHOR AF o2 AHgEtar, old Aot HYF
9] 4art gedoka Rarsbdch ) St9] Blasidell 3 Hall®,

AL - AFL
Extra-anatomic Bypass =2} & A% &t

offt
=2
1o
rO
e BN
o
2
)
e
e
2
"
kd
4o
ot g
°)~
e

4 hAfol 4] 4324
ez Axstdcty Bastgiok 1966
Wood"= d 5 HEFHE 9d3s] A5
331 (75% o)A FotxA o
Fz}ol| A o 2 of o} of A °J:5 o 5 5 o
P2 g A8 Alotsle] oo M FENL
T ‘Rl“':l'

Sauvage <}

5|
1w 2]
oJas o) z;oa% At EA Mol A BT AEE
5 4 9w 19 HESS T

89¢leF extra-anatomic bypassS 2
Haflob & g2 3“4—391 Al 7“«’1%, YA A
5 o] o, + 2R gAF
8 kA Al)ﬂ*é wﬂ’éf"&ﬁr et AR
c} 28] =EA A Brks i 5
dAA aH] o2 AHgE 7] & gt
o goly Wo] Hel: $E YA
o] e Uk Fabol el Aol T glen], wAHR
s aka Qs uliale] Aol 2 Ao)7h fTke B
= olev” Ascer 59 Boatel] 2sld o of-of 5] 5
FeF 5 d NEEL47% o B8t 13327} A
2893 9ok aHnE o $AL AN AFT
G4 BAS) e TR A8 ki o] g
o2 e}
Qi o2 A Edol= TN A AL v £ o4

¢,

!

i

du ok
+ g
i
3
'mia

nﬂh}ﬂﬂ)ﬂ”[ﬂrﬁo_u

>}L Ao m}o

O_u

Wo] v d T Aow ey glor} A sz T
& 3hate] 25% A xolA] 50% o] Ake] #H a7} s 3
o]7le] FEA T2 g A} AT AMle] B

5 9ieh
aelEs Ede X Pakel wlame} AAlE 20w
AAbsfold ®oliiel Sl W saole] EAPH A4} B
2% Aok,
o sh-oh sl 5 E o)

s

7] 2 2212 Blasidell 3 Hall¥

[*3

| AS AR W 2A Fei Ao ik B See
PpubaRro 28 Spahn o Ee) LW BAE
@A 7ke) A ARHA 7} Thsstel 2.5 Sabael o) 5 7)e)
Ao AARHZ} B fSne A E £ A
89

Fob. ghabe] ApA) i obobsl 2 FFelo] B 49} of
A A S22 obzt BA sha B 90° 94



At A%

Extra-anatomic Bypass &=2| @ A% D&

o F-Z B A 2cm 9 Fol) 5~6cme] A
s g b2 el Sojieh wkef Ajobrt
Zw¥ wi= coracoid process Babs e oA AF
< At AP xEE SolsHll & 0 vt 9]
g o] AbF-oll Ahpal A Fo), BhEo oY fA o]
358 Fd3haL o] 5o A8 I sof &t

o4} ofebgry el wiele} Felrt b &5 o= Ty
< sto} Relgof Ack RE A AME Ao 7}
st o g 2e-e B3 o EE 2 vtelste] Fej @t vt
of o] §-919) heElF WA o) s o A HEF
-5 oot SN2 Wit FA-9 5 A st ukef o)

L koo 2o

ool = Folzl #97} el 5“3‘41?41&31’“9* 758k
Al }x] ofx A (patch) S o] 83 FAEL dhi= Aol
U] EAFS 4] ool AT AN EE FE 59l

n

o} o] o3& wtejrt By Ax¥ e RFRE UET 1
te R S FIA 7= olu] o] no)A] A %
Algfor Frh elx¥EHAL FE polytetrafluroetylene
(PTFE)Z 2143} 27 6mm <} 8mm e} =7]7} &3] A}
43t WA 295 F3HE 6-00]} 5-0 prolene & o] &3}
o] end-to-side & A gch A g2 3lo) 23 o)
E WA s A8 AA A B R FE8ste el £
c} (Fig 2).

LAF B fARR w2 Axsbd do) kS o)
ElsWo) FAlo) HE A-folx o) 7lEE £7190l
N5 g e utejel X FAH o 3l = o E 52
7} B3 olujo & graft o] m)-S FJ3la E7fo|v}
v o 2 o] FE-S 1o} gl

Logerfo 572 dZ9 disEdseMe o o}.ok=
fEl T S Al AAERE Aol Fohe AR
Atk o] 5L ¥ H{-o wrhE FH7F ded 7 3 gra-
fro] "¥F7F 04 "ok dch 2ev o] S A9 by-
passol| A N 5E2] ol & yhsl=dlE F-5&e] slrt Al
o7} Ascer 5V o) 5h A o}-d & )= FY FitEg Al
B 3 349 F 5 (15%)7ke] 25 wh S| A|ze] &
A Hx o] up ] Uik ALL-2 A ghE] oo} & Aol
Ul PR R =

dubd o g2 1 5o} ¥ Aol A Al st AbtE

£ v} Ascer B9 568 F 390] Abakele] 53 % gl
3 Rastg ot 152 BE ALANS Ak 3t
Art. o] EA1F Ase] A E3F Ugl& 2pd el ¥A
Zol 7hg gew £3] 1dulel] Ao b div kA
o2 ¥yE 53 NEEL 35~76% Hxolt) o) 7
S vlol= A H} 53] Aol 7] o Bt}

o F-9] A
1993;26:920-5

£ ool A 3 HFEo] 63% (11 HE SHo) A 4))
At Ascer V) 567 o gt Aol A 43 NESE oF
Z HEFYI A& HE T 22t T1%, 77% 2 B
& glem, #H 2ol Schultz 9} Sauvage's 73 NEF
°] 80 % 2h= wehd ARE vehded o] 52 A
A 8mm Z7| &, Ascer SV 6mm-E AME-El e AAl
& A Abshe whr) =k & Ao)cl

o] #A%E &3] WA 2L FE 9 FE A
ENFIL 1~2% oA B} graft o] 71L& 1.5% 3

Tolu} A GFEAE 2.7% 4R Eghthe By 9leb!
9] ASHA A Z Ao = B uEin} gl

2 HE-tHE S SE8t=

Freeman 3} Leed"7} 3803 o] 4A]L wolsl] &3
32 ol 283t A A A= Qe s B2
£ o] 43l whAlE =4isle] i E3A17 AL Aol
& Ak W E) 32 19623 Vetto 579 ]84

o

dutd oz stz Ade] A3 dE-gE 5 Fito] o
- e T AA R} NEE SO I EE AS 3]
As o] gl wiel & el g ezt k3 w9y
E Bt A e $AH 7 o] ga]o] mEE = Zlo) vigt
2 siet. o]’ ol frull ol A o] 2L Frle A E AR}
Hgo] Bl Aol srk = o] £4]& JABP
(intra-aortic baloon pump) A| 88 & HEA g 3}2] & FA| o]
o] MA7E 8034 A] @2 Aol A3 & Bhe, o F
-HE T 52 o oho BT A7 Fol] AR F ) 4]
Alell = A -g-0] e}t

ZaYow o]gg EEY-S 25 A= sl EF
7} 7tag Aol 217} | Ak=]v} Ehrenfeld 5Vl 2]
s H KA %-‘4013}“4 A ERe F7H 27 143
&3t dRS ST 512, dE 5o FHUF
Al 3L 109712 {5 ST AP S /53t
21t} (steal phenomenon). Zzv} o]ajdk A AbAQl &3te)
oA FUER WAl Fobal Aol AAE ut
=T deng 2 A ke AH FEFAe He F
o) el g A &3] Bdste o] Ay ok R o
2 3 2dA WAl 25% ol4f Fobd AW sty
ate]7F 10~15mmHg o4 glo™ EHFAsA g ofn|
Sl o 2kt A Pt ilsE 249
Qe gatel A AdAal A& AA dRgeEe
Z APt of g]-of 2l F3He Al ke AR sk
Ascer 50 o] Wi o2 358 9) &xlo) Al sted 413 7Y



o §-2] %]
1993:26:920-5

E ol 68% ) olE2y vty ¥.usta 9ic)

o] A& FautF A FupHgte g ® 48 497}
gov AAnHE A3Ech dubyl 42
oftzel Wiz} = vhEA] gt} 2 i ERLS B
]l ok e AR EA7| 2 B Fs} l
Hke) ¥-3h2 sbellA] Ao-di=le el A dFdt
w3 e} e B2 2 FA H3lel tun-
nel 2.8Ev}h 3% vl FEAYES 2~15% H =
2 g4eA oo, A7 FA A 5d N EES 42~80% A
ol2} vl &g vejUaL ekt 7 el 55 -S 347
ASnct e d ol By HFo g 22E HA o

3lE 2 FgAo] Holyt ot} Ascer TS T H o
A 533 HEEo] 83% 2 Aeflguox] A7 -9 73
% ¥} w2 AoE ghelul il

3.

-

J

t

2| 5t extra-anatomic bypass

0

ole] #de Exete 21 H2E 1A AxP e AL
= 1977 kﬂ Smith "6l o]3}e] i19ks]e] Al Sic).
Veith S22 19781 o} 2ol 1) tfg)-nid) & o
Zul 531 AR sle] gYdt 27 g A gt
¥ wstgic.

o]&]§t A 7}= Dacron ol vl & 5% IFHHAS =
PTFE 9] AH&-0.2 7}5a)7] 7o)

Gupta 5"l 2}&}4 %)\}-Uol——g—_,. 6% HED O} &
A3} vlszstal 5\ AEES o Dol AR oF 45%
A ol o] Erhal X w3kt

e

References

1. Freeman NE, Leed FH. Operation on largr artries. Calif Med
J 1952, 77:229-240

2. Kunlin J. Le traitment de T aterite obliterante par la greffe vei-
neuse. Arch Mal Coeur 1949, 42:371-7

3. Lewis CD. A subclavian artery as a means of blood supply to
the lower half of the body. Br J Surg 1961, 48:574-81

4. Blasidell FW, Hall AD. Axillary-femoral arterv bypass for
lower extremity ischemia. Surgery 1963, 54:563-7

S. Louw TH. The treatment of combined aortio-iliac and femoro-

20.

=
[}
Extra-anatomic Bypass &2| @/ A% T

popliteal occlusive disease by spleno-femoral aand axillo-femoral
bypass graft. Surgery 1964, 55:387-92

. Sauvage LR, Wood SJ. Unilateral axillary bilateral femoral bi-
Surcation graft: A procedure for the poor risk patient with ao-

rto-iliac disease. Surgery 1966, 67:573-7

. Ray L1, O’'Connor JB, Davis CC, et al. Axillo-femoral bypass:

A critical reappraisal of its role in management of aortoiliac
occlusive disease. Am J Surg 1979, 138:117-23

. Ascer E, Veith FI. Comparsion of axillounifemoral and axillo-

bifemoral bypass bypass operation. Surgery 1985, 97:169-73

. Logerfo FW, Johnson WC. Corson ID, et al. 4 comparsion of

late patency of axillo-bilateral femoral and axillo-unilateral fe-
moral graft. Surgery 1977, 81:33-6

. Schultz G, Sauvage L. Five to 7 year exprience with externally

supported Dacron prosthesis in axillo-femoral and axillo-popli-
teal bypass. Ann Vasc Surg 1986, 1:214-217

. Ascer E, Collier P, Veith FJ, et al. Reoperation for polytetra-
fluroethylene bypass failure. The importance of distal outflow

site and operation technuque in determining outcome. J Vasc
Surg 1987, 5:298-301

. Vetto RM. The treatment of unilateral iliac artery obstruction

with transabdominal, subcutaneous femoro-femoral graft. Su-
rgery 1962, 52:342-5

. Alpert J, Goldenkranz R, Parsonet V. Limb ischemia during

intra-aortic baloon pumping. Indication for femoro-femoral cros-
sover graft. ] Thorac Cardiovas Surg 9:729-34

. Ehrenfeld WK, Harris JD, Wylie EJ. Vascular “steal” phenom-

enon. An experimental study. Am J Surg 1968, 116:192-6

. Ascer E, Veith EJ, White Flores SA. Infrapopliteal bypass to

heavily calcified rock-like arteries. Management and Result.
Am J Surg 1986, 152:220-3

. Eugene J, Goldenstein J, Moore WS. Fifteen year experience

with subcutaneous bvpass grafts for lower extremity ischemia.
Ann Surg 1977, 186:117-20

. Brief DK, Brenner BJ. Extra-anatomic bypasses. In: Winson

S, Veith FI. et al(eds): Vascular Surgery, Priciple and Practice.
New York, McGraw-Hill Book Co, 1987 P. 414-27

. Ascer E, Veith FJ, White Flore SA, et al. Six year experience

with expanded polytetrafluroethylene arterial grafts for limb sa-
lvage. J Cardiovas Surg 1985, 26:468-95

. Veith FJ, Moss CM. New approaches to limb salvage by expa-

nded extra-anatomic bypass and prosthetic reconstruction to

Jfoot arteries. Surgery 1987, 84:764-9

Gupta SK, Veith FJ. Five year experience with axillo-popliteal
bypasses for limb salvage. ] Cardiovasc Surg 1985, 26:321-5




