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Analysis of Graft Patency and Risk Factors
Influencing Graft Failure in Femorofemoral
Crossover Bypass

Won Ho Kil, M.D., Dong Ik Kim, M.D., Sun Jung Lee, M.D.
and Byung Boong Lee, M.D.

Purpose: Femorofemoral crossover bypass is commonly
employed to treat unilateral iliac artery occlusion in chronic
limb ischemic patients. We retrospectively analysed the risk
factors related to postoperative graft failure and primary
patency.

Methods: We reviewed 33 iliac artery occlusion patients who
visited Samsung Medical Center between March 1995 and
July 2000 and underwent femorofemoral bypass surgery. 33
cases were employed 6 mm or 7 mm PTFE (polytetra-
fluoroethylene). The average age of the patients was 63.3
year-old, and all of them were male. The indication of
surgery were claudication (19 cases, 57.6%), resting pain (9
cases, 27.3%), and lower limb ulceration or gangrene (5
cases, 15.2%) in preoperatively.

Results: The average ankle-brachial index (ABI) was 0.34
preoperatively and 0.837 postoperatively. Graft failure after
30 days (late graft failure) was found in 7 cases (21.3%).
The primary patency rates were 80.1% for 1 year and 60.1%
for 2 years. According to the cross table analysis of the risk
factors, smoking, diabetes mellitus, cardiac status, distal run-
off score, and cerebrovascular disease related with carotid
stenosis showed significantly high rate graft failure. A uni-
variate analysis of risk factors showed that preoperative
smoking, diabetes mellitus, hypertension, distal run-off score,
cardiac status, and cerebrovascular diseases related with
carotid stenosis were significantly related with primary pa-
tency. However, according to multivariate analysis, these risk
factors did not show any significant relationship with primary
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patency, with the exception of the distal run-off score (p=
0.0018).

Conclusion: Continuous and close care of patients through
postoperative long-term follow up would improve graft pa-
tency in patients with risk factors, such as diabetes mellitus,
carotid stenosis, cardiac status, and smoking. Examination
of the preopertive distal run off artery will predict the progno-
sis of the postoperative graft patency. (J Korean Surg Soc
2001;60:558-564)

Key Words: Femorofemoral crossover bypass, Risk factor,
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Table 1. Clinical manifestation

Grade Clinical feature No. of patients (%)
I Claudication 19 (57.6)
1I Ischemic rest pain 9 (27.3)
I Gangrene or necrosis 5 (15.2)

£ 0IAIHO| JHEST HMH HBS F= ASCIK 24 559

& 54 2 =9} duplex scang o] &3 Hef e 7Y
&, 28] 3L plethysmography & o]-&3lo] =& A, ¥ ABIE
ZAsto] Wslgict. ABI 34 AR AWAQl Hrle
T Aol vz F4gkol & F H& 01 o] F Tkl
< vl dRgdHor A Badsliv ol
99 nun-off F Aee 7 A A 9 2dE AR
S BOjE S0l ohx) B3 olekel Bulg 1014 34
o2 Y F o] A5 Eue] 32 x| Wl ool
A SRR ERE AREA 14 34, A7 50-99%
223, A7 49-20% 9% 14, A7 20% vl 9% 07)
o F9 ¥ 12 U AL ovlee Aoz TR ofel
o 8 Fulo] §7 Axsh AR5 10800 A7, 04
_Q_i %ﬁ%#‘% ° J_'L]' 7"—0‘ ,‘),]U]J-]-I;]— 019,}- 7]‘2- run-

off & Ag=2o] A ulAl “Recommended standards for

reports dealing with lower extremlty ischemia: Revised
version (1997)"% EW)E A3t Aolw, & A 34 T
o WA Aol W A BA ARG B &

Atk 4 A5 E 4w AEH A e

© % 4, ¥ ABl| wt& o] #|A7F} vl AT
o] ol & wlwsly] el SHER T-testE o] 3},
E-tiE T gk 9359 dx JHEES Kaplan-
Meier W& o] &slo] F3lglom, o] U sHE
Fol] JS& F= Y AAE gk E4L log rank
testy o]&sto] TP FAE AL, SAKoR
T3k 99 edAREol thall A= Cox regression theizk E
Ae Sl AFssich oA A 998 AAEZHY
Eis 74]{‘ cross tablel] o2 ol & FA s3Ik flok 2
& SANEAL SPSS 1= ZZa(ver 8.0 o] &3}

4 1}
1) 2 F 0[A|Ho| HAMn EHE
TE 304 olF o|AH HAo] UW F7] oAl
Ao] 74|(21.3%)0l A A=l o] = 14|+ thin walled
PTFE C"_]Z.‘_ ‘é A]-—G-Oi °] 3 = —‘f’— o “”'/‘“ﬂ sero-
ma X EE 3 A e 4] T AE o]AlH 7

dofl &3k o] A HMo] JAW BFE, o|ATERE
s} Z(obturator foramen)S E3l FoiZ AF Ll
T-‘ﬂ?" Algstiet. UmA] 6cll T 5ol A% o]x

= Alslglen, 4do A A AAE B T4 3 4

o] AYHAL, 1olddlA = A A e A%
Aok % s AR 1AAA B8 5 29
F2 AW 1 slo] PUTORE 2Tk Aol
Hed vE AR ShARFol 8425, FERL B
391(9.1%), 328 1413%), %59 seroma 14(3%), &
27+ 19)3%), 183 ZoJZ AR 7H= {9 “steal”

—

A]
2

a °b°



560 [HSIQIMSISIX] : KI60 A KHI5S 2001

Table 2. Graft failure and complication

Table 4. Adjunctive procedure in non-failure and failure group

Complication No. of patients (%)
Late graft occlusion (>30 day) 7 (21.2)

Leg edema 8 (24.2)
Wound infection 30.1
Intracranial hemorrhage 1 (3)
Wound seroma 1 (3)
Urinary tract infection 13

“Steal” phenomenon 13

Table 3. Distal run-off score distribution

Run-off score No. of patients (%)

1.0 3 9.1)
2.0 2 (6.1)
3.0 5 (152)
4.0 5 (15.2)
5.0 6 (18.2)
6.0 5 (15.2)
7.0 3 9.1)
8.0 3. 9.1)
9.0 1 (3.0)
Total 33 (100)
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Non-failure (%) Failure (%)

Adjunctive procedures

(n=26) 0=7)
None 10 (38.5) 1 (143)
Ball ioplast

aroon anglopiasty 16 (61.5) 5 (71.4)

and stent insertion

Profundaplasty - 1 (14.3)

Table 5. Pre- and post-operative mean ABI (ankle/brachial index)

Non-failure (n=26) Failure (n=7)  p-value
Pre-op mean
2985 (+0.24 3286 (+0.2 .
ABI (rspey 02985 (+02496) 03286 (+02903) 0786
Post-
OStOP MEAN ) 6502 (+0.1365) 0.7543 (+0.1905) 0.107
ABI (+SD)

*SD = standard deviation.
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Table 6. Analysis of risk factors in non-failure and failure group

Non-failure (%) Failure (%)

Risk factors (n=26) (n=7) p-value
Severity of clinical symptom 0.151
Claudication 14 (53.8) 5 (71.4)
Resting pain 9 (34.6) -
Gangrene or necrosis 3 (11.5) 2 (28.6)
Smoking 0.009
None current, 4 (15.4) -
but smoked in the past 10 years
Current, <1 pack/day 16 (61.5) 1 (14.3)
Current, >1 pack/day 6 (23.1) 6 (85.7)
Diabetes mellitus 0.001
None 19 (73.1) 1 (14.3)
Adult onset, diet control 6 (23.1) 4 (57.1)
Adult onset, insulin control 1 (3.8) 2 (28.6)
Hypertension 0.322
None 9 (34.6) 2 (28.6)
Controlled with single drug 15 (57.7) 3 (42.9)
Controlled with two drugs 2 (7.7) 2 (28.6)
Hyperlipidemia 0.956
Normal 12 (46.2) 3 (42.9)
Mild, diet control 5 (19.2) 2 (28.6)
Moderate, strict diet control 4 (15.4) 1 (14.3)
Severe, require diet and drug 5 (19.2) 1 (14.3)
Cardiac status 0.043
Asx*, electrocardiogram 10 (38.5) 1 (14.3)
Asx, remote MI' (>6 mon) 12 (46.2) 2 (28.6)
Stable or unstable angina, 4 (15.4) 4 (57.1)
EFT <25~45%
Carotid status 0.032
Asx, no evidence of disease 16 (61.5) -
Asx, evidence of disease 7 (26.9) 4 (57.1)
Transient of temporary stroke 2 (7.7) 2 (28.6)
Stroke with permanent 1 (3.8) 1 (14.3)
neurologic deficit
Renal status 0.384
No renal disease, normal s-Cr 25 (96.2) 6 (85.7)
Renal disease, s-Cr >1.5 1 (3.8) 1 (14.3)
Pulmonary status 0.093
Asx, normal CXR* 23 (88.5) 4 (57.1)
Sx, PFT" <65% of predicted 3 (115) 3 (42.9)
Distal run-off score 0.013
<5 20 (76.9) 1 (14.3)
>5 6 (23.1) 6 (85.7)
Postoperative smoking 0.398
Yes 12 (46.2) 5 (71.4)
No 14 (53.8) 2 (28.6)

*Asx = asymptomatic; ™I = myocardial infartion; TEF - ejection fraction; ¥CXR = chest X-ray; 'Sx = symptomatic; YpFT = pulmonary
function test.
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Fig. 1. Primary patency rate of femorofemoral crossover bypass.
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run-off score. Pearson correla-
2-tailed significance = 0.019.

o] 80.1%9 2.1, 214 MEES 60.1%]cH(Fig. 1).
A NEED A8 A = £4 AR, ¢

g9 g, A% YHZ

=
LA A B AR AT &

, 99 run-off 3 et
Sl 7R ofu]zt glol

7) 2%l run-off 2 Hot JHE J|ZHQ Az A

7k ghAke] 49 run-off A3 Aok AME V|7 4
4 BAE E438 A3}, Pearson correlation coefficient

—0.42599c}. o] ¥ run-

off 457 E54F NE

717ke] FotA = A& ov]dtrh(Fig. 2).

Table 7. Analysis of risk factors for primary patency

p-value
Variables
Univariate Multivariate
Age 0.0785 -
Smoking 0.0125 0.4795
DM 0.0029 0.4582
Hypertension 0.2082 -
Cardiac status 0.0177 0.2825
Hyperlipidemia 0.6734 -
Carotid status 0.0007 0.2154
Renal status 0.2885 -
Pulmonary status 0.2278 -
Clinical grade 0.3641 -
Preop ABI 0.9555 -
Postop ABI 0.5319 -
Distal run-off score 0.0001 0.0018
Postoperative smoking 0.1673 -
i &

WA Y 34E 2 BE 4T B A4 B4 X
Fele W o2 v)3fEshA $-3] < (extraanatomic bypass)
o QEA vhElvsE B AY $HES ARE Qe

A Eul 93] < (aortoiliac bypass)iHt} o]shg 4
Aol Ya ol Jebsirhes AR dA, tiEn
) E] (aortofemoral bypass) ™7} 3]sl vlf 7F

2l Wil Eelsle, o] MEF] Yk Ao
Mo AHEn Jeh@40) £H BFALA Hold
G ¥ Tolx 4B Bulel wulo] ANHozM AvE
2 2% 4 ek Aol AE iz, 1973 Porers
Dol JNA B AT Eu] o] Y BRI AE
&% Holol] PTA (percutancous luminal angioplasty)& A 34
@ ¥ oE-oiE Bl YR $uee Adgees 44
182 w8089 tE-tE W I $3]%

==

]
=

AU

N
olo
o
wr

ha | =

F o] MEES AstE e T Avke HagE <
3 2 gol Yol Al¥H L Y= FAlolth(0,1]) 17
U gl AE e PTAY et AAlEs A3 #
Al diE-tiE v Fd 93Ee] AFe] A4HY
o5 AE s 7P B v s 28]y v
v % Quh(12-14) o]oll Uzl Bruces(11)< A4l
o5 AE HellA diE-diE e gk 93ES A
3y

= S
P Aok o5 A T dFoE Q| PTAL
stentE A& Al 5ol G NEEE vlagt 2
I F 79 1, 3, 59, 7 ANEEe] A4 87%2F 79%,
3%} 59%, 66%9} 59% = F T+ LA} AMEES Aol



S 9 : IE-IHE S HE P32 = 0IAHO WERT AN FS F= IO =M 563

7F lee Bagte g FoiF A e Yol Ae
73-%- PTAL} stent AFQl&-& Algro 24 &l gl 7
9} vj2gt AE 7I7e A vk Bk
e} AR5 AT AvtelAi Folz Wkl PTAL
stent 4F%]< W=+ profudaplasty S A] 3 o= 224900
o, o] Foll 6oflollA] o] A HAo] AR vHH, H=zA|
E& AYstA & 1o FollAE & 1dlodlAnE o] 4]
g Ao HpAE|o] wlX] Bz A AetA] 2 7357t
o| Al d|Mo] Z oA obe A 2 AF}E A
Hodck e g A A% 3 =2 HA AollA o]
Al o] WA FhatollA] chlbA FH A 9l o
Ao] @i, FoiF A= ol PHo] ol PTASL
stent 4F1E 5ol X ¢ A9 AE FEUt

o
o
o

F2 QT A%e] Flol AEH) #4 B 77kl
A A melth, B A7 34 B o
of B} A ANE AL 5 Ye Ao A=} of
g BnSd o vel-vsl B Y9 $3% ¥

% kA9 Hd ABlL A5 035 Axgha ¥e
() AREE AFATNAE S Aol ulshx
Foll ABU} % Z 05 ol4 Z718 A2 vehgon, =
G54 # 4 0.1 o]42] ABI $7F &7 Eivh
Atol|A] HQl 1] i “steal” P ollA= o]4H
Ao whdwz ¢kx Ao F 3| EEch
o|9} 72 dF9 “steal” HAtoll thall 19681 Ehrenfelds
(15)L F= AedA HE-E T4 Ik $-3)5& A
&% oS AT Ak UR Adder Sk
Ads Hagoay, FoZFdi] FoiFoz i
sel” WAol 2 Yol kS BE AWE B U2

4
0y X2

fo i

O ol AAR B Y4 AT RAAE F
Eolol] §-o18 o] G & He] “steal”

9% 33
4o BASA gtk Basgeh(els) ol 49

MNEED FH% BiF F Criado(3)2 e -thE 54 3
& 3 F AT oA MEE vAE UAE B4
gk ol HaroflA] 1, 3y, 59 o] A UAF EEe] 7
83%, 71%, 60% % Raslga, ohE o FH59 4
£ THH o2 7)€ Fanns(19)9] Hilol| A& tiE]-thE
T 3 319, 24, 34, 49, 5 L HEE]
89%, 80%, 74%, 65%, 65% = H.3s}3 Qleh. T F¥ o
2 A50)0] Bzt oA T $-3]Eg WA E-t
oW Fd 3 31, 24, 3, 4d AR AHEEo]
2}7; 96.3%, 84.8%, 84.8%, 742% % 9|9 WK}l 93
5 AE Hauselch e B AzE
Aol A 1, 2 oA UAF EE] 27 80.1%%)
60.1%% U, & T8¢ Akt 2 MNEES R
th 2 o] FE & oA o] A 74| F 57} tf
e T gk 3]s ARG 27 1, 24 Fet v
2% g o o ¥ JAAE ZA U= FAEA] o]

A

P4 249 AR FoiZ e Bl AE GRE o4
A AEgol AR FA Fgkork, Y 4ol A 2
Aol A oA Agk WA ool 29k ee Helgch

221} Harries-(21) <

2 7 dE W dASe] AW AT dE Y
Aol AV QtEtE &2 W 35S FAldl Al
gk ShA 3 vlazste] B o, e F o4 o]
oA dEd-tiE T4 $3lE F 2 oAE

rlo
=
oft
2
=
Au
oft
o
ot
i)Y

A s
& Raslgth ® O BRSIAE $oi3 dis] B
of w4} of Yol w2l QA ANEGe] ZaY 5 gdekn B
aBgh2) £ ARES] AL EAA dis B
wap ohyel A% ojs Fu A4 J¥E ;e A9

A olger Ag 49 gl dFoht Aol e A
Sl o]l el HMol e Fris AE AU
23 A9 run-off FFo] ele}l o] A Ux MNEET
o] Al 3t EAlA = 9] run-o

dAe] Aesl Axp AMEgol] L oJef
Uebyr}. CriadoS(3) o1¥, A

S
813

SO
o 2

jua
=
a

>
ofN
by
W e
ACH
K

o
i

N
2

e
2o,
4
r\«l
o
ne -
N

N o
w4y
: 2t
- 2
2 ol 2

KT
i

N
rlr
ro
Ry
fi
X
of
X
2
o
fr
bt
o,
=
O
rlr
NI R )
eIt A AN > U RO - |

32 of offt rfr oSk
S o oft (T

= =

N

o

FTF L o it
o2 %
ot (r:i
o b
]
W
finy
i 1
U]
o r2
"
it
¥ e
R

o
-

o
o

2E A= 4T 3 A4 Bape) &

I
S oX

=

i
gt

i
N
A o 1
rE of\
o
fu
N
Sl
A
offt
)
ot
-,
o
ot
N
lo
=
offt
A2

<
fm 4
offt
2

ME o
=
o
Hu_\"_"
g
N 2
&=
:Cl)é
‘ﬂ_&
o W
o
o,
ggr_‘liir
O
N 32
rloi

ul Jo 7H

Ty AL

MNEE

of N
oot o
tlo O,

2 4

% A

offt ek
1)
¢
i
o2
=hJ
>
it
of
&P
2
Mo
i
%
of lo
fu
X%

REFERENCES

1) Vetto RM. The treatment of unilateral iliac artery obstruction
with a transabdominal, subcutaneous, femorofemoral graft.
Surgery 1962;52:342-5.



564 [HSIQIMSISIX] : KI60 A KHI5S 2001

2) Kim HJ, Whang CW. The failure of femorofemoral bypass
patients: Prediction of failure. J Korean Vasc Surg Soc 1992;8:
15-9.

3) Criado E, Burnham SJ, Tinsley EA. Femorofemoral bypass:
Analysis of patency and factors influencing long-term out-
come. J Vasc Surg 1993;18:495-505.

4) Rutherford RB, Patt A, Pearce WH. Extraanatomic bypass: a
closer view. J Vasc Surg 1987;6:437-46.

5) Rutherford RB, Baker JD, Ernst C, Johnstone KW, Porter JM,
Ahn S. Recommended standards for reports dealing with lower
extremity ischemia: Revised version. J Vasc Surg 1997;26:
517-38.

6) Schneider JR, Besso SR, Walsh DB, Zwolak RM, Cronenwett
JL. Femorofemoral versus aortobifemoral bypass: Outcome
and hemodynamic results. J Vasc Surg 1994;19:43-55.

7) Porter JM, Eidemiller LR, Dotter CT, Roesch J, Vetto RM.
Combined arterial dilatation and femorofemoral bypass for
limb salvage. Surg Gynecol Obstet 1973;137:409-12.

8) Perler BA, Burdick JF, Williams GM. Femoro-femoral or
ilio-femoral bypass for unilateral inflow reconstruction? Am J
Surg 1991;161:426-30.

9) Fahal AH, McDonald AM, Marston A. Femorofemoral bypass
in unilateral iliac artery occlusion. Br J Surg 1989;76:22-5.

10) Shah RM, Peer RM, Upson JF, Ricotta JJ. Donor iliac angio-
plasty and crossover femorofemoral bypass. Am J Surg 1992;
164:295-8.

11) Perler BA, Williams GM. Does donor iliac artery percutaneous
transluminal angioplasty or stent placement influence the re-
sults of femorofemoral bypass?: Analysis of 70 consecutive
cases with long-term follow-up. J Vasc Surg 1996;24:363-70.

12) Harrintone ME, Harrington EB, Haimov M, Schanzer H,

Jacobson II JH. Iliofemoral versus femorofemoral bypass: the
case for an individualized approach. J Vasc Surg 1992;16:841-
54.

13) Brener BJ, Brief DK, Alpter J, Goldenkranz RJ. Femoro-
femoral bypass: a twenty-five-year experience. In: Yao JST,
Pearce WH, ed. Long term results in vasculr surgery. Norwalk,
Conn.: Appleton & Lange, 1993:385-93 Criado E, Farber MA.
Femorofemoral bypass: Appropriate application based of
factors affecting outcom. Seminars in Vasc Surg 1997;10:34-
41.

15) Ehrenfield WK, Harris JD, Wylie EJ. Vascular steal pheno-
mina: An experimental study. Am J Surg 1968;116:192-7.
16) Sumner DS, Strandness DE. The hemodynamics of femoro-

femoral shunt. Surg Gynecol Obstet 1972;134:629-36.

17) Plecha FR, Plecha FM. Femofemoral bypass graft: A ten year
experience. J Vasc Surg 1984;1:555-61.

18) Lamerton AJ, Nicolaides AN. Eastcott HHG: The femorofe-
moral graft. Arch Surg 1985;12:1274-8.

19) Fann JI, Harris EJ, Dalman RL. Extraanatomic bypass. Basic
data underlying clinical decision making in vascular surgery.
Taylor LM and Porter JM eds. Quality Medical Publishing Inc.
St Louis, Mo, 1994.

20) Sung IU, Whang KH, Kim YW. Patency rates of femoro-
femoral bypass: Effects of concomitant leg arterial bypass. J
Korean Vasc Surg Soc 1997;13:203-12.

21) Harris PL, Bigley DJ, McSweeney L. Aortofemoral bypass and
the role of concomitant femorodistal reconstruction. Br J Surg
1985;72:317-20.

22) Benson JR, Whelen TJ, Cohen A, Spencer FC. Combined
aorto-iliac and femoropopliteal occlusive disease: limitations of
total aortofemoropopliteal bypass. Ann Surg 1966;163:121-30.



