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ABSTRACTS 

Complete d a t a  f r o m  f l o w  measurement and i n t r a o p e r a t i v e  angiography were ob ta ined  

i n  70 fe rno ro -pop l i t ea l  v e i n  by pass procedures. The r e s u l t s  were compared i n  

respec t  t o  t h e i r  p r e d i c t a b i l i t y  o f  e a r l y  outcome a f t e r  a r t e r i a l  r e c o n s t r u c t i o n .  

A c o r r e c t  p r e d i c t i o n  was g i v e n  i n  65 o f  70 cases (92 per cen t )  by angiography. 

The co r respond ing  f i g u r e  f o r  f lowmeter d e t e r m i n a t i o n  was 52 o f  70 (74 per c e n t ) .  

Angiography was found t o  be p r e f e r a b l e  t o  f l o w  d e t e r m i n a t i o n  e s p e c i a l l y  when low  

f l o w  values were r e g i s t e r e d .  

INTRODUCTION 

Immediate or e a r l y  o c c l u s i o n  a f t e r  vascular  su rge ry  i s  u s u a l l y  due t o  t e c h n i c a l  

e r r o r s  and s u r g i c a l  shortcomings or t o  adverse hemodynamic f a c t o r s .  Measurement 

o f  b lood  f l o w  i n  a r e c o n s t r u c t e d  area i s  an e s t a b l i s h e d  procedure t o  ensure 

immediate c o n t r o l  and f o r  p r e d i c t i o n  o f  t h e  e a r l y  o p e r a t i v e  r e s u l t s  (2 ,  3, 8). 

Dur ing  t h e  l a s t  decade p e r o p e r a t i v e  angiography has a l s o  been recommended fo r  
t h i s  purpose (1, 6, 7 ) .  

f l o w  d e t e r m i n a t i o n  f o r  assessment o f  t h e  immediate s u r g i c a l  r e s u l t .  I n  t h i s  

r e p o r t  a comparison between these  methods has been made i n  rega rd  t o  t h e i r  

p r e d i c t i v e  v a l i d i t y  o f  t h e  e a r l y  o p e r a t i v e  r e s u l t .  

I n  our department p e r o p e r a t i v e  angiography has been used r o u t i n e l y  a long  w i t h  

MATERIAL AND METHODS 

Complete d a t a  f rom f l o w  measurements and i n t r a o p e r a t i v e  angiography were 

ob ta ined  i n  70 femoro -pop l i t ea l  v e i n  bypass procedures i n  60 p a t i e n t s .  There 

were 14 females and 46 males w i t h  a mean age o f  6 1  and 65  years, r e s p e c t i v e l y .  

I n d i c a t i o n s  f o r  su rge ry  were i n t e r m i t t e n t  c l a u d i c a t i o  i n  4 1  l i m b s  and r e s t  p a i n  
or gangrene i n  29. Ten p a t i e n t s  were d i a b e t i c s .  
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The o p e r a t i v e  

anastomosis p rox  

t h e  pr eoper a t  i ve 
(0-1 open lower 

a r t e r i e s )  i n  50. 

E a r l y  f a i l u r e  wa 

procedure was a femoro -pop l i t ea l  v e i n  bypass w i t h  t h e  d i s t a l  

ma1 (42 l i m b s )  or d i s t a l  (28 l i m b s )  t o  t h e  knee j o i n t .  Based on 

ang iog raph ic  appearance r u n  o f f  was considered poor or  f a i r  

eg a r t e r i e s )  i n  20 1 imbs and good or e x c e l l e n t  (2-3 open 

The p a t i e n t s  were f o l l o w e d  6 t o  39 months p o s t o p e r a t i v e l y .  

d e f i n e d  as a r e - o c c l u s i o n  o c c u r r i n g  w i t h i n  6 months. 

B lood f l o w  o f  t h e  v e i n  g r a f t  was recorded w i t h  a NycotronR e lec t romagne t i c  

f lowmeter. The measurements were performed a f t e r  c o r r e c t i o n  o f  t h e  b lood  volume, 

which was judged c l i n i c a l l y  f rom cont inuous m o n i t o r i n g  o f  b lood  pressure, p u l s  

and u r i n e  product ion.  Steady s t a t e  f l o w  and maximal f l o w  a f t e r  40 mg papaver ine 

i n t r a a r t e r i a l l y  were recorded. Flow va lues  below 80 and 200 ml/min, 

r e s p e c t i v e l y ,  were cons ide red  abnormal. 

femora l  a r t e r y  was punctured w i t h  a 1.7 mm Venf lonR cannula. Twenty m l  o f  

c o n t r a s t  medium ( A n g i o g r a f i n R  65 per cen t )  was i n j e c t e d  manual ly  and exposures 

were made w i t h  a f i l m  changer (AOT, Siemens-Elema) a t  a f requency o f  1-2/s f o r  

3-6 s. U s u a l l y  two ang iog raph ic  s e r i e s  were necessary t o  cover t h e  whole 

r e c o n s t r u c t e d  area. 

Angiography was performed w i t h i n  10 min a f t e r  f l o w  de te rm ina t ion .  The common 

RESULTS 

The comparison o f  f i n d i n g s  a t  angiography and f l o w  de te rm ina t ions  appears i n  

Tab le  1. I d e n t i c a l  r e s u l t s  were found i n  5 5  examinat ions (78 per cen t )  w h i l e  

d i f f e r e n t i a l  f i n d i n g s  were ob ta ined  i n  t h e  rema in ing  15. I n  13  o f  t hese  cases 

Tab le  1. Comparison o f  f i n d i n g s  a t  angiography and f l o w  d e t e r m i n a t i o n  and 
e a r l y  s u r g i c a l  r e s u l t s  

Angi ogr ams Flow va lues  Number Occluded w i t h i n  
6 months (n )  

nor ma1 normal 46 

p a t h o l o g i c a l  p a t h o l o g i c a l  9* 

p a t h o l o g i c a l  normal 2** 

normal p a t h o l o g i c a l  13 

* 
** immediate r e o p e r a t i o n  i n  one case 

immediate r e o p e r a t i o n  i n  5 cases 

normal angiograms b u t  abnormal ly  low f l o w  va lues  were r e g i s t e r e d .  A t  f o l l o w  up 

6 months l a t e r  t hese  r e c o n s t r u c t i o n s  were a l l  found t o  be patent .  I n  t h e  remain- 
i ng two cases normal f l o w  va lues  were ob ta ined  d e s p i t e  p a t h o l o g i c a l  angiograms. 
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I n  one o f  them a non-occ lud ing thrombosis  r e s u l t i n g  f rom an i n t i m a l  l e s i o n  due 

t o  a vascular  clamp was removed a t  immediate reopera t i on .  The angiogram o f  t h e  

o the r  case (which was n o t  reoperated)  showed d i s c r e t e  i r r e g u l a r i t i e s  a t  t h e  

d i s t a l  anastomosis. The g r a f t  was s t i l l  open a t  t h e  f o l l o w  up 3 1  months 

p o s t o p e r a t i v e l y .  

I n  t h e  22 cases w i t h  p a t h o l o g i c a l  f l o w  va lues 9 were combined w i t h  

p a t h o l o g i c a l  angiogr  ams. 

On t h e  b a s i s  o f  our d e f i n i t i o n s  a c o r r e c t  p r e d i c t i o n  o f  t h e  e a r l y  o p e r a t i v e  

r e s u l t s  was g i v e n  i n  65 o f  70 cases (92 per c e n t )  by angiography as t h e  r e f e r -  

ence method (Tab le  2). The co r respond ing  f i g u r e  f o r  f lowmeter d e t e r m i n a t i o n  was 

52 o f  70 (74 per c e n t ) .  

Table 2. P r e d i c t i o n  o f  e a r l y  o p e r a t i v e  r e s u l t s  ( 6  months) 

P r e d i c t i o n  Cor rec t  I ncor r e c t  
Open w i t h  Occluded w i t h  
abnormal f i n d i n g s  normal f i n d i n g s  

Angiogr aphy 65/70 2/70 

Flow d e t e r m i n a t i o n  52/70 14/70 

3/70 

4/70 

DISCUSSION 

The need f o r  a r e l i a b l e  p e r o p e r a t i v e  c o n t r o l  method d u r i n g  vascular  recons t ruc -  

t i o n s  has been accepted by most surgeons. The two methods used i n  t h i s  s tudy a r e  

w e l l  e s t a b l i s h e d  b u t  have p r e v i o u s l y  n o t  been compared i n  rega rd  t o  t h e i r  r e l i a -  

b i l i t y  i n  p r e d i c t i n g  t h e  e a r l y  s u r g i c a l  r e s u l t s .  I t  shou ld  be p o i n t e d  out, 
however , t h a t  t h e  f lowmeter d e t e r m i n a t i o n  r e f l e c t s  t h e  p h y s i o l o g i c a l  events 

w h i l e  t h e  angiogram d e p i c t s  t h e  anatomical  appearance o f  t h e  r e c o n t r u c t e d  area. 

Basal f l o w  r a t e s  o f  100 ml /min and maximal f l o w  r a t e s  o f  250 ml /min i n  

femoro-pop1 i t e a l  v e i n  bypass g r a f t s  have been considered s a t i s f a c t o r y .  Accord ing 

t o  Dedichen (5)  values below 80 and 200 ml/min, r e s p e c t i v e l y ,  should be sus- 
pected f o r  t e c h n i c a l  i m p e r f e c t i o n  and r e s u l t  i n  immediate r e e x p l o r a t i o n .  

l o g i c a l  f l o w  values. The i n d i v i d u a l  case e v a l u a t i o n  o f  abnormal f l o w  va lues 

r a i s e s  problems as t o  t h e  adequate p e r o p e r a t i v e  management o f  t h e  recons t ruc -  

t i o n .  I n  t h i s  s tudy  22 r e c o n s t r u c t i o n s  showed abnormal ly  l ow  f l o w  ra tes .  13 o f  

t hese  had normal angiograms and remained patent .  P o s s i b l e  exp lana t ions  f o r  t h e s e  

d i f f e r e n t i a l  f i n d i n g s  i n c l u d e  h i g h  p e r i p h e r a l  r e s i s t a n c e  and f l o w  r e g i s t r a t i o n  

d u r i n g  unrecognized remain ing hypovolemia (4).  

Technica l  e r r o r s  or adverse hemodynamic f a c t o r s  a r e  t h e  main causes o f  patho- 
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Our r e s u l t s  i n d i c a t e  t h a t  angiography i s  p r e f e r a b l e  t o  f l o w  d e t e r m i n a t i o n  i n  
t h e  p e r o p e r a t i v e  assessment o f  a r t e r i a l  r e c o n s t r u c t i o n s .  I f  angiography i s  n o t  

used r o u t i n e l y  i t  shou ld  a t  l e a s t  be performed i n  cases w i t h  abnormal ly  low f l o w  

values. A f u r t h e r  advantage o f  t h e  ang iog raph ic  method i s  t h e  p o s s i b i l i t y  o f  

o b t a i n i n g  an exac t  l o c a l i z a t i o n  o f  a t e c h n i c a l  e r r o r .  
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