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Lo w e r Ext re m it y Art e ria l 
Dise a se  

 



Ep id e m io lo g y 

 P AD a ffe c t s  12%-20 % o f t h e  p o p u la t io n  o ld e r t h a n  60  ye a rs  o ld  in  t h e  US. (1)

 Re p re se n t s  e q u a l m o rb id it y, m o rt a lit y a n d  e co n o m ic  b u rd e n  t o  h e a lt h ca re  
syst e m  t h a n  co ro n a ry h e a rt  d ise a se  a n d  s t ro ke . (2)

 Sym p t o m s va ry fro m  in t e rm it t e n t  c la u d ica t ion  t o  c rit ica l lim b  isch e m ia  (CLI) 
d e p e n d in g  o n  se ve rit y a n d  lo ca t io n  o f t h e  le s io n . (3)

  An  e xt re m it y w it h  CLI h a s  4 0 % risk o f a m p u t a t io n  a t  6  m o n t h s  a ft e r d ia g n o sis  
a n d  o n e -ye a r m o rt a lit y o f 20 -30 %. (3)

 CLI o ccu rs  in  <10 % o f a ll P AD p a t ie n t s . (4 )

1. Firn h a b e r, J . M., & P o w e ll, C. S. (20 19). Lo w e r Ext re m it y P e rip h e ra l Art e ry Dise a se : Dia g n o sis  a n d  Tre a t m e n t . Am e rica n  fa m ily p h ysic ia n .
2. P e rip h e ra l a rt e ria l d ise a se . Am e rica n  He a rt  So c ie t y. 20 12.
3. Ru t h e rfo rd ’s  va scu la r su rg e ry. 7 t h  e d it io n
4 . TASCII, J  Va sc  Su rg . 20 0 7



 >65 yo : 1.5x risk fo r e ve ry d e ca d e
 Hyp e rt e n sion : 2.5x risk in  m e n  

a n d  3.9x in  w om e n
 Dia b e t e s  m e llit u s : fo r e ve ry 1% 

in c re a se  in  A1C, in c re a se  28 % 
t h e  risk o f P AD

 Hyp e rlip id e m ia  
 Sm okin g  
 Hom ocyst e in e m ia

P a t h o p h ys io lo g y a n d  risk  
fa c t o rs

1. Cro n e n w e t t  & Jo h n st o n . Ch a p t e r 10 4 : lo w e r e xt re m it y a rt e ria l d ise a se . Ru t h e rfo rd ’s  Va scu la r Su rg e ry. So c ie t y fo r Va scu la r Su rg e ry. 7t h  Ed it io n , Vo l2.
2. Na t io n a l He a lt h  a n d  Nu t rit io n  Exa m in a t io n  Su rve y . 



Ma n a g e m e n t

Life st yle  ch a n g e s 
Exe rc ise  t h e ra p y 
Me d ica l o p t im iza t io n : s t a t in s , a n t ip la t e le t , h yp e rt e n sio n  a n d  d ia b e t e s  

co n t ro l 
P h a rm a co lo g ica l t re a t m e n t s  fo r c la u d ica t io n :
 P e n t o xifyllin e  (Tre n t a l): firs t  FDA a p p ro ve d
 Cilo st a zo l (P le t a l): FDA a p p ro ve d
 

 Re va scu la riza t ion  in d ica t e d  in :
  Life  lim it in g  c la u d ica t ion
 Re st  p a in  
 Tissu e  lo ss : n on -h e a lin g  u lce rs  o r g a n g re n e

1. Jaff MR, White CJ, Hiatt WR, Fowkes GR, Dormandy J, Razavi M, Reekers J, Norgren L. An update on methods for revascularization and expansion of the TASC lesion classification to include below-the-knee arteries: 
A supplement to the inter-society consensus for the management of peripheral arterial disease (TASC II): The TASC steering committee. Catheter Cardiovasc Interv. 2015 Oct;86(4):611-25. doi: 10.1002/ccd.26122. 
Epub 2015 Aug 10. PMID: 26256456.

2. Cronenwett & Johnston. Chapter 104: lower extremity arterial disease. Rutherford’s Vascular Surgery. Society for Vascular Surgery. 7th Edition, Vol2.  



Re va sc u la riza t io n

 Su rg ica l re va scu la riza t ion  is  t h e  s t a n d a rd  t re a t m e n t  fo r 
CLI se co n d a ry t o  fe m o ro p o p lit e a l d ise a se , a n d  a  lim b  
sa lva g e  m e a su re  fo r in fra p o p lit e a l d ise a se . (1) 

 En d o va scu la r a p p ro a ch : p re fe rre d  a s  in it ia l t h e ra p y. Le ss  
in va sive  a n d  p ro ve d  e q u a lit y in  a m p u t a t io n -fre e  su rviva l 
co m p a re d  t o  b yp a ss . (2)

 Byp a ss  su rg e ry: p e rfo rm e d  in  co m p le x, e xt e n sive  le s io n s , 
w h e n  p a t ie n t  h a s  m o re  t h a n  2-ye a r e s t im a t e d  su rviva l. 
Sh o w n  t o  h a ve  im p ro ve d  p a t e n cy. (2)

1. Ja ff MR, W h it e  CJ , Hia t t  W R, Fo w ke s GR, Do rm a n d y J , Ra za vi M, Re e ke rs  J , No rg re n  L. An  u p d a te  o n  m e th o d s  fo r re va scu la riza t io n  a n d  e xp a n sio n  o f t h e  TASC le s io n  c la ss ifica t io n  to  in c lu d e  b e lo w -th e -kn e e  
a rt e rie s : A su p p le m e n t  t o  t h e  in t e r-so c ie ty co n se n su s  fo r t h e  m a n a g e m e n t  o f p e rip h e ra l a rt e ria l d ise a se  (TASC II): Th e  TASC s t e e rin g  co m m it t e e . Ca th e t e r Ca rd io va sc  In t e rv. 20 15.

2. Mo h a p a t ra , A., Bo it e t , A., Ma la k, O ., He n ry, J . C., Avg e rin o s , E. D., Ma ka ro u n , M. S., Ha g e r, E. S., & Ch a e r, R. A. (20 19). P e ro n e a l b yp a ss  ve rsu s  e n d o va scu la r p e ro n e a l in t e rve n t io n  fo r c rit ica l lim b  
isch e m ia . Jo u rn a l o f va scu la r su rg e ry,.

Schwartz’s Principles of Surgery. 10th Edition. 

*Ma xim izin g  fo re fo o t  re p e rfu s io n  is  ke y fo r 
lim b  sa lva g e . 



Co n s id e ra t io n s  fo r b yp a ss  

 De t e rm in e :
 In flow  ve sse l
 Ou t flow  ve sse l (Ta rg e t  ve sse l)
 Typ e  a n d  q u a lit y o f t h e  con d u it

 



 
P e ro n e a l Art e ry Byp a ss

Su rg e ry 
 



 Ch o o se  t h e  m o st  p ro xim a l n o n -d ise a se d  se g m e n t s  o f t h e  p e ro n e a l 
a rt e ry a s  o u t flo w  if it  h a s  d ire c t  co n t in u it y t o  t h e  fo o t . 

 P e ro n e a l a rt e ry b yp a ss is  a  d u ra b le  p ro ce d u re  w h e n  t h e  p e ro n e a l 
a rt e ry is  t h e  le a st  d ise a se d  ve sse l a t  t h e  in fra g e n icu la t e  le ve l. 

 Ad va n t a g e s:
 P e ro n e a l a rt e ry is  o ft e n  sp a re d  o f a t h e ro sc le ro t ic  d ise a se  

co m p a re d  t o  o t h e r d is t a l ve sse ls .
 P e ro n e a l a rt e ry h a s rich  co lla t e ra ls  t o  t h e  a n t e rio r a n d  p o st e rio r 

c ircu la t io n  o f t h e  fo o t . 
 Re q u ire s  sh o rt e r se g m e n t  o f ve in /g ra ft  co m p a re d  t o  p e d a l 

b yp a ss.
 Avo id  p e rfo rm in g  in c is io n  o n  t h e  fo o t , w h ich  is  m o re  p ro n e  t o  

in fe c t io n s a n d  d e la ye d  h e a lin g . 

Evid e n c e  fo r p e ro n e a l b yp a ss  

1. Mo h a p a t ra , A., Bo it e t , A., Ma la k, O ., He n ry, J . C., Avg e rin o s , E. D., Ma ka ro u n , M. S., Ha g e r, E. S., & Ch a e r, R. A. (20 19). P e ro n e a l b yp a ss  ve rsu s  
e n d o va scu la r p e ro n e a l in t e rve n t io n  fo r c rit ic a l lim b  isch e m ia . Jo u rn a l o f va scu la r su rg e ry.

2. Ed w a rd  J . P le ch a , Ga ry R. Se a b ro o k, De n n is  F. Ba n d yk, Jo n a t h a n  B. To w n e . (1993). De t e rm in a n t s  o f su cce ssfu l p e ro n e a l a rt e ry b yp a ss , 
Jo u rn a l o f Va scu la r Su rg e ry, Vo lu m e  17, Issu e  1. P a g e s  97-10 6 . ISSN 0 74 1-5214 .

3. Ru t h e rfo rd ’s  Va scu la r Su rg e ry. 7 t h  Ed it io n

Schwartz’s Principles of Surgery. 10th Edition. 



P e ro n e a l Art e ry 
Cla ss ific a t io n



Typ e  A: 
a n t e rio r a n d  p o s t e rio r 

b ra n ch e s .  

Typ e  B: 
a n t e rio r b ra n ch e s  o n ly  

Typ e  C: 
p o s t e rio r b ra n ch e s  o n ly  

P a ty P S, Da rlin g  RC, Kre ie n b e rg  P B, Llo yd  W E, Ch a n g  BB, P a p a n ico la o u  G, Sh a h  DM. De te rm in a n t s  o f P e ro n e a l Art e ry Byp a ss  Fa ilu re . Va scu la r Su rg e ry Se c t io n , Alb a n y Me d ica l Co lle g e . 32:6 ; 1998 .   



Typ e  A: 
a n t e rio r a n d  p o s t e rio r 

b ra n ch e s .  

Typ e  B: 
a n t e rio r b ra n ch e s  o n ly  

Typ e  C: 
p o s t e rio r b ra n ch e s  o n ly  



Typ e  D: 
p o o r/d ise a se d  d is t a l 

b ra n ch e s  

Typ e  E: 
Iso la t e /b lin d  se g m e n t

Typ e  F: 
No  p e ro n e a l a rt e ry 

vis ib le

P a ty P S, Da rlin g  RC, Kre ie n b e rg  P B, Llo yd  W E, Ch a n g  BB, P a p a n ico la o u  G, Sh a h  DM. De te rm in a n t s  o f P e ro n e a l Art e ry Byp a ss  Fa ilu re . Va scu la r Su rg e ry Se c t io n , Alb a n y Me d ica l Co lle g e . 32:6 ; 1998 .   



Typ e  D: 
p o o r/d ise a se d  d is t a l 

b ra n ch e s  

Typ e  E: 
Iso la t e /b lin d  se g m e n t

Typ e  F: 
No  p e ro n e a l a rt e ry 

vis ib le



Ca n  w e  a c h ie ve  lim b -sa lva g e  
u s in g  a  b lin d  o r d ise a se d  

p e ro n e a l a rt e ry a s  o u t flo w  
ve sse l fo r a  b yp a ss  p ro c e d u re ?



Me t h o d s  

Re t ro sp e c t ive  ch a rt  re vie w  a t  Un ive rsit y o f Mia m i a n d  Ja ckso n  Me m o ria l Ho sp it a l fo r t h e  
p a st  10  ye a rs  (20 12-20 22)
In c lu s io n /Exc lu s ion  c rit e ria  

• >18 years 
• CPT codes 

including all tibial 
artery bypass

509 

• Filtered bypass 
procedures to 
peroneal artery 
as an outflow. 

70 • Peroneal artery 
classification D, E, 
F per angiogram

32



Me t h o d s  

Lim b  sa lva g e  a t  1 ye a r 
Re in t e rve n t io n  a t  1 ye a r 
Re a d m issio n  ra t e s
Clin ica l im p ro ve m e n t
P rim a ry p a t e n cy ra t e s
Se co n d a ry p a t e n cy ra t e s  
P e ro -o p e ra t ive  co m p lica t io n s

Ou t com e s 



Blin d  p e ro n e a l a rt e ry

Go o d  Ou t flo w
n =38  (54 %)

Blin d  Ou t flo w
n =32 (4 6 %)

A 12 (31.5%) D 18  (56%)

B 12 (31.5%) E 9 (28 %)

C 14  (37%) F 5 (16%)



Su rg ica l ch a ra c t e ris t ic s  

A-B-C
n =38

D-E-F
n =32

P -va lu e

In flo w  Ve s s e l – N (%)
    Ext e rn a l ilia c  a r t e ry     
    Co m m o n  fe m o ra l a r t e ry 
    Su p e rfic ia l fe m o ra l a r t e ry
    P ro fu n d a  a r t e ry
    Ab o ve  t h e  k n e e  p o p lit e a l a r t e ry 
    Be lo w  t h e  k n e e  p o p lit e a l a r t e ry  
    P re vio u s  b yp a s s
    P ro xim a l p e ro n e a l  

2 (5%)
13 (34 %)
7 (18 %)
2 (5%)
6 (17%)
5 (14 %)
2 (5%)
1 (2%)

0  (0 %)
15 (4 7%)
5 (16%)
0  (0 %)
9 (28 %)
3 (9%)
0  (0 %)
0  (0 %)

0 .56

Co n d u it  – N (%) 
    In  s it u
    Au t o g e n o u s  
    No n -a u t o g e n o u s  

9  (24 %)
22 (58 %)
7 (18 %)

3 (9%)
21 (66%)
8  (25%)

0 .27



De m o g ra p h ic  c h a ra c t e ris t ic s
A-B-C
n =38

D-E-F
n =32

P -va lu e  

Ag e  – in  ye a rs  (SD) 67.3 (±10.39) 65.13 (±17.44) 0 .53
Se x – N (%)
   Fe m a le  
   Ma le  

15 (39 .5%)
23 (60 .5%)

11 (34 .4 %)
21 (65.6%)

0 .66

Et h n ic it y  – N (%)
   Ca u c a s ia n  
   His p a n ic  
   Afric a n  Am e ric a n  

5 (13%)
24  (63%)
9 (24 %)

14  (4 4 %)
12 (37%)
6 (19%)

0 .0 15

Bo d y m a s s  in d e x – k g /m 2 (SD) 27.52 (±5.7) 27.14  (±7.26) 0 .8 1
Sm o k in g  – N (%)
   Ne ve r 
   Fo rm e r 
   Cu rre n t  

11 (29%)
17 (4 5%)
10  (26%)

11 (36%)
10  (32%)
10  (32%)

0 .4 4

In d ic a t io n  fo r Byp a s s  – N (%)
   Re s t  p a in  
   Tis s u e  lo s s  
   Ac u t e  lim b  is c h e m ia

9 (24 %)
15 (39%)
14  (37%)

5 (16%)
6 (19%)

21 (65%)

0 .8 1
0 .0 5
0 .0 16

A-B-C Vs . D-E-F



A-B-C
n =27

D-E-F
n =22

P -va lu e

Co m o rb id it ie s  – N (%)
   Hyp e rt e n s io n  
   Dia b e t e s  Me llit u s  
   Hyp e rlip id e m ia
   Co ro n a ry Art e r ia l Dis e a s e
   Co n g e s t ive  He a rt  Fa ilu re  
   As t h m a /  COP D 
   Hyp e rc o a g u la b ilit y  
   Ac t ive  Ma lig n a n c y 
   At r ia l Fib r illa t io n  
   Ch ro n ic  Kid n e y Dis e a s e
   TIA/St ro k e  
   Im m u n o s u p p re s s io n  
   HIV
   Va s c u lit is  

34  (8 9%)
22 (58 %)
14  (37%)
16 (4 2%)
4  (10 %)
9 (24 %)
2 (5%)

4  (10 %)
6 (16%)
6 (16%)
0  (0 %)
1 (3%)

4  (10 %)
1 (3%)

25 (78 %)
18  (56%)
12 (37%)
11 (34 %)
2 (6%)
2 (6%)
5 (15%)
3 (9%)
4  (12%)
4  (12%)
8  (25%)
3 (9%)
1 (3%)
0  (0 %)

0 .19
0 .23
0 .95
0 .51
0 .52
0 .0 5
0 .150
0 .8 7
0 .69
0 .28
0 .0 0 1
0 .23
0 .23
0 .35

P re -o p  m e d ic a t io n s  – N (%)
   As p ir in
   P la vix 
   Brilin t a  
   Co u m a d in
   Eliq u is   
   Xa re lt o   
   He p a rin   
   Cilo s t a zo l 

22 (58 %)
18  (4 7%)
0  (0 %)
1 (3%)

8  (21%)
2 (5%)
3 (8 %)
2 (5%)

13 (4 1%)
11 (34 %)

1 (3%)
3 (9%)
5 (16%)
2 (6%)
0  (0 %)
1 (3%)

0 .15
0 .27
0 .27
0 .23
0 .56
0 .8 5
0 .10
0 .70

P re vio u s  va s c u la r  in t e rve n t io n  – N (%)
   Op e n  
   En d o va s c u la r   
   Hyb rid

30  (79%)
7 (23%)
8  (26%)
15 (50 %)

20  (62.5%)
6 (20 %)
4  (30 %)
10  (50 %)

0 .79

C
om

or
b

id
it

ie
s



W orse n in g  a n d  in fe c t ion  o f foo t  u lce rs  
(m ost  com m on )

Su rg ica l s it e  in fe c t ion  
Ce llu lit is  on  t h e  e xt re m it y 
Acu t e  lim b  isch e m ia  
Ga n g re n e
Un re m it t in g  p a in  in  t h e  e xt re m it y 
Ble e d in g  
AV fis t u la  
Gro in  p se u d oa n e u rysm

Re a d m iss io n s  



A-B-C
n =38

D-E-F
n =32

P -va lu e  

Ea rly c o m p lic a t io n s  – N (%)
   Oc c lu s io n  o f t h e  b yp a s s
   Byp a s s  re o p e ra t io n
   Ble e d in g  
   Co m p a rt m e n t  s yn d ro m e  
   W o u n d  d e h is c e n c e

3 (8 %)
4  (10 %)
2 (5%)
0  (0 %)
3 (8 %)

9 (28 %)
3 (9%)
3 (9%)
6 (19%)
3 (9%)

0 .12
0 .12
0 .50

0 .0 54
0 .79

La t e  c o m p lic a t io n s  – N (%)
   SSI 
   P e rs is t e n t  e d e m a    
   Art e rio ve n o u s  fis t u la   
   Th ro m b o s is  o f t h e  b yp a s s  

6  (16%)
4  (10 %)
1 (2%)
0  (0 %)

5 (16%)
1 (3%)
1 (3%)

4  (12%)

0 .13
0 .23
0 .9

0 .0 23
Am p u t a t io n s  – N (%) 4  (10 %) 11 (34 %) 0 .0 6

Am p u t a t io n -fre e  s u rviva l t im e  – m e d ia n  in  d a ys  [IQR] 228  [4 -10 19] 32 [4 -8 7] 0 .0 4 9

Re a d m is s io n  – N (%)  19  (53%) 16 (52%) 0 .92

Tim e  t o  h o s p it a l re a d m is s io n  – m e d ia n  in  d a ys  [IQR] 4 7 [20 -93] 37 [25-8 6] 0 .4 5

9 0 -d a y m o rt a lit y  – N (%) 2 (5%) 0  (0 %) 0 .27

C
om

p
lic

at
io

n
s



A-B-C
n =27

D-E-F
n =22

P -va lu e  

P rim a ry p a t e n c y – N (%) 20  (52%) 14  (4 3%) 0 .4 6

Se c o n d a ry p a t e n c y – N (%) 25 (66%) 19 (59%) 0 .58

P a t e n c y



Lim b  Sa lva g e  

A-B-C
n =38

D-E-F
n =32

P -va lu e

30 -d a y c lin ic a l im p ro ve m e n t  – N (%) 26 (68 %) 22 (68 %) 0 .78

30 -d a y re in t e rve n t io n  – N (%) 11 (31.4 %) 16 (53.3%) 0 .74

1-ye a r  re in t e rve n t io n  – N (%) 13 (36%) 18  (58 %) 0 .0 14

1-ye a r  lim b  s a lva g e  – N (%) 28  (78 %) 21 (68 %) 0 .0 8 7

*Am p u t a t io n s= 11
D=7, E=1, F=3 



Asso c ia t io n s

Fe m a le  g e n d e r p a t ie n t s  h a d  h ig h e r risk o f re a d m issio n  (5.5 
[1.21-25.6]; p =0 .0 27 ), a s  w e ll a s  Africa n  Am e rica n  
ra ce /e t h n ic it y (10 .38  [1.3-8 2]; p =0 .0 27 )

No n -a u t o g e n o u s b yp a ss  co n d u it  w a s a sso c ia t e d  w it h  lo w e r 
se co n d a ry p a t e n cy ra t e s  (0 .0 8  [0 .0 0 9-0 .7]; p =0 .0 31)

Blin d  p e ro n e a l a rt e rie s  (c la ssifica t io n  D, E, F) h a d  h ig h e r risk 
o f a m p u t a t io n  (7.17 [1.33-38 .55]; p =0 .0 22) a n d  1-ye a r 
re in t e rve n t io n  (3.8 8  [1.0 8 -13.8 ]; p =0 .0 37 )



Ta ke -h o m e  m e ssa g e s

 W h e n  n o  su it a b le  t a rg e t  ve sse l is  id e n t ifie d  t h ro u g h  
a n g io g ra m , se le c t ive  e xp lo ra t io n  o f d is t a l a rt e rie s  w it h  flo w  
d e t e c t e d  in t ra o p e ra t ive ly m a y b e  a  fe a sib le  s t ra t e g y t o  fin d  
a n  a d e q u a t e  o u t flo w  t o  re st o re  va scu la riza t io n  t o  t h e  fo o t .  

 Mo re  a g g re ssive  re va scu la riza t io n  m e a su re s  le a d  t o  h ig h e r 
ch a n ce s o f lim b  sa lva g e . 

 Mo re  e vid e n ce  is  n e e d e d  t o  c la ssify t h e  p e ro n e a l a rt e ry a n d  
d e t e rm in e  sp e c ific  sce n a rio s  w h e re  t h is  s t ra t e g y is  m o re  
su cce ssfu l fo r lim b  sa lva g e . 





Th a n k yo u
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