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ABSTRACT 

Fine-needle a s p i r a t i o n  b iopsy  (FNAB) o f  r e n a l  a l l o g r a f t  t r a n s p l a n t s  has been 

used a t  Uppsala U n i v e r s i t y  H o s p i t a l  f o r  3 years. Experience from 5 1  consecu t i ve  

p a t i e n t s  ( f r o m  1 4 years)  w i t h  333 FNAB was reviewed. Representat ive m a t e r i a l  

was ob ta ined  i n  more than  70 5 o f  t h e  b i o p s i e s .  E leven r e j e c t i o n  episodes i n  1 2  

p a t i e n t s  were conf i rmed w i t h  t h i s  method. One was n o t  recognized.  S i g n i f i c a n t  

i n f l ammat ion  i n  t h e  k idney w i t h o u t  c l i n i c a l  r e j e c t i o n  was found i n  22 p a t i e n t s .  

The p o s s i b l e  causes o f  such in f l ammat ion  a r e  discussed. Repeatedly recorded in -  

f lammation i n  t h e  k idney w i t h  minor  or no e f f e c t  on g r a f t  f u n c t i o n  may some- 

t imes  be caused by v i r a l  i n f e c t i o n .  The c l i n i c a l  va lue  o f  FNAB i n  v a r i o u s  i m -  

munosuppressive regimens i s  d iscussed.  

INTRODUCTION 

Fine-needle a s p i r a t i o n  b iopsy  (FNAB) as a d i a g n o s t i c  t o o l  i n  c l i n i c a l  r e n a l  

t r a n s p l a n t a t i o n  was f i r s t  r e p o r t e d  by Pasternack e t  a l .  i n  1973 ( 9 ) ,  and t h e  

method was r e f i n e d  by Hayry & von Wi l l eb rand  ( 4 ) .  I n  1981 Uppsala became one o f  

t h e  f i r s t  f i v e  t r a n s p l a n t  c e n t r e s  t o  use t h i s  method, which has gained c l i n i c a l  

acceptance and c u r r e n t l y  i s  used i n  a t  l e a s t  50 t r a n s p l a n t  c e n t r e s  throughout  

t h e  wor ld .  Two i n t e r n a t i o n a l  workshops have been conducted on t h e  i s s u e  ( 7 ) .  

Much e f f o r t  has been devoted t o  i n v e s t i g a t i n g  t h e  r e l i a b i l i t y  o f  FNAB i n  r e n a l  

t r a n s p l a n t s  and t o  re f i nemen t  o f  t h e  c y t o l o g i c  d iagnos is ,  e.g. u s i n g  immune 

h i s t o c h e m i c a l  techniques ( 3 ) .  Less i n f o r m a t i o n  i s  a v a i l a b l e  concern ing t h e  i m -  

p a c t  o f  d i f f e r e n t  immunosuppressive regimens on t h e  method's c l i n i c a l  u s e f u l -  

ness. 

I n s t e a d  o f  comparing FNAB r e s u l t s  w i th  t h e  h i s t o l o g i c  r e p o r t s ,  we have re- 

l a t e d  them t o  t h e  c l i n i c a l  s t a t u s  o f  t h e  p a t i e n t s .  A r e t r o s p e c t i v e  rev iew  o f  

our  own exper ience i s  now presented.  The impact o f  immunosuppression w i th  low- 

dose s t e r o i d s  and c y c l o s p o r i n  or a z a t h i o p r i n e  on FNAB was s tud ied .  
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MATERIAL AND METHODS 

P a t i e n t s  

The s tudy comprised 5 1  consecu t i ve  p a t i e n t s  who had rece ived  k idney  a lo, 

g r a f t  and were i n v e s t i g a t e d  w i th  FNAB d u r i n g  t h e i r  i n i t i a l  h o s p i t a l  s t a y  
R immunosuppressive regimen c o n s i s t e d  i n  18 cases o f  a z a t h i o p r i n e  (Imuran , 

Wellcome, London, UK) and low-dose s t e r o i d s  (Aza) as o u t l i n e d  by McGeown e t  a l .  

( 8 )  and 30 p a t i e n t s  r e c e i v e d  Cyclospor inR (Sandoz, Basle, Sw i t ze r land )  and 

low-dose s t e r o i d s  (CyA) acco rd ing  t o  t h e  p r o t o c o l  o f  t h e  Scandinavian M u l t i -  

c e n t e r  Transplant  Study (6 ) .  Three p a t i e n t s  were sw i t ched  f rom one regimen t o  

t h e  o t h e r  (Aza/CyA). 

C l i n i c a l  r e e v a l u a t i o n  

The 

The c l i n i c a l  course was r e t r o s p e c t i v e l y  reevaluated.  A d iagnos is  o f  r e j e c t -  

i o n  was based on c l i n i c a l  obse rva t i ons  o f  we igh t  gain, f eve r  and p a i n  over t h e  

g r a f t  concomi tant  w i t h  r i s i n g  serum c r e a t i n i n e .  I n  a d d i t i o n ,  most o f  t h e  p a t -  

i e n t s  responded with f a l l  o f  serum c r e a t i n i n e  t o  supplementary s t e r o i d  t r e a t -  

ment. 

F ine-needle a s p i r a t i o n  

FNAB was performed as desc r ibed  by Hayry & von Wi l l eb rand  ( 5 ) .  B r i e f l y ,  a 

s p i n a l  needle was i n t r o d u c e d  under s t e r i l e  c o n d i t i o n s  i n t o  t h e  g r a f t  and cells 

f rom t h i s  t i s s u e  were a s p i r a t e d  i n t o  a s y r i n g e c o n t a ~ n ~ n g t i s s u e  c u l t u r e  medium. 

A c a p i l l a r y  b l o o d  sample was c o l l e c t e d  a t  t h e  same t ime  t o  p e r m i t  c a l c u l a t i o n  

o f  a c o r r e c t e d  increment .  

These b i o p s i e s  u s u a l l y  were performed a t  r e g u l a r  i n t e r v a l s  ( t h r i c e  weekly) 

d u r i n g  t h e  i n i t i a l  p m t o p e r a t i v e  s tay .  Some b i o p s i e s  were performed l a t e r ,  as 

need arose. 

Table 1. Number o f  b i o p s i e s  acco rd ing  t o  iwmunosuppressive regimen 

No o f  T o t a l  no No o f  nonrepresent-  
Treatment * p a t i e n t s  o f  FNAB a t i v e  FNAB 

C Y A  
Aza 

Aza/CyA 

30 190 56 

18 106 31 

3 37 5 

T o t a l  51 333 92 

* D e f i n i t i o n s  i n  M a t e r i a l  and Methods 
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Evaluation of FNAB 
Cytologic evaluation of the biopsy specimens was performed as previously de- 

scribed (11). Essentially this method transposes the observed occurrence of in- 
flammatory cells within the graft to a numerical value called the corrected 

increment. A corrected increment higher than 2.9 was classified as significant 
inflammation. Only biopsies containing 10 or  more kidney tissue cells per 100 
inflammatory cells were regarded as representative. 

RESULTS 

Table 1 summarizes the total number of biopsies and the number of nonrepre- 
sentative specimens in the three treatment groups. More than 70 per cent of the 
biopsies were representative. In this respect there was no clear difference ac- 
cording to immunosuppressive regimen. The number of biopsies per patient was 
highest in the Aza/CyA group, the reason being that these three patients had a 

more difficult and protracted postoperative course than the average. 

Table 2 .  Number of patients with ( >  2 .9 )  or without ( <  2 .9 )  
inflamnation in FNAB at the start of clinical rejection 

Corrected increment 
Treatment > 2 .9  < 2.9 

CYA 0 0 

Aza/CyA 2 1 ** 

Total with rejection 8 4 

Aza 6 3 *  

* next biopsy positive in 2 of these patients 
** next biopsy positive 

Table 2 presents the corrected increment in the cases with clinical signs of 
rejection. In 11 of the 12 episodes of rejection there was significant rise in 
corrected increnent. In three patients, however, the increment was below the 
significance level ( >  2 . 9 )  in the morning of the day when rejection started, 
but had risen when the next FNAB was taken. For the fourth patient without 
significant corrected increment no further FNAB information was available. Not- 
ably, there was no rejection episode in the CyA group. The three patients on 
Aza/CyA had rejection only when on the Aza regimen. 
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Table 3. 
c o r r e c t e d  increment  b u t  w i t h o u t  c l i n i c a l  r e j e c t i o n  s i g n s  

Number o f  p a t i e n t s  and number o f  FNABs w i th  h i g h  

No o f  h i g h  i nc remen ts /pa t i en t  No o f  

Treatment 1 2 3 4 5 >6 p a t i e n t s  

Aza 4 1 

CYA 5 6 

Aza/CyA 1 

2 a 
1 12 

1 2 

The number o f  h i g h  c o r r e c t e d  increments ( >  2.9) i n  t h e  absence o f  r e j e c t i o n  

s i g n s  i s  shown i n  Table 3. A l toge the r  22 o f  t h e  51 p a t i e n t s  thus  had a t  l e a s t  

one such FNAB b u t  no c l i n i c a l  s i g n s  o f  g r a f t  r e j e c t i o n .  Re t rospec t i ve  a n a l y s i s  

o f  a l l  these occasions was n o t  w i th in  t h e  scope o f  t h e  p resen t  s tudy.  However, 

concomi tant  cytomegalov i rus i n f e c t i o n  was known from v i r a l  i s o l a t i o n  or con- 

v e n t i o n a l  se ro logy  t o  have been p resen t  i n  two o f  t h e  f i v e  p a t i e n t s  w i th  a t  

l e a s t  f o u r  h i g h  increments.  For  t h e  o t h e r  t h r e e  p a t i e n t s  no such i n f o r m a t i o n  

was a v a i l a b l e .  

DISCUSSION 

FNAB was e q u a l l y  r e l i a b l e  i n  p a t i e n t s  w i t h  CyA and i n  those w i t h  Aza i m -  

munosuppression. More than  70 pe r  cen t  o f  t h e  r o u t i n e l y  performed b i o p s i e s  

y i e l d e d  r e p r e s e n t a t i v e  specimens. Th is  percentage shou ld  be improvable wi th  

use o f  u l t r a s o n i c  g u i d i n g ,  e s p e c i a l l y  i f  t h e  k idney  i s  d i f f i c u l t  t o  ps lpa te .  

I f  a r e p r e s e n t a t i v e  specimen i s  p a r t i c u l a r l y  d e s i r a b l e ,  t h e  p r o b a b i l i t y  o f  

success can be i nc reased  by making s e v e r a l  b i o p s i e s .  The procedure is i n  no 

way h a r m f u l  t o  t h e  p a t i e n t ,  i n  our  exper ience or  i n  t h a t  from o t h e r  c e n t r e s  

( 7 ) .  We have performed more than  700 b i o p s i e s  w i t h o u t  comp l i ca t i ons  a p a r t  from 

b r i e f ,  m i l d  haematuria. 

The main advantage o f  a s p i r a t i o n  over  " t r u - c u t "  b iopsy  i s ,  i n  f a c t ,  t h a t  

FNAB can be performed as o f t e n  as necessary, thus p e r m i t t i n g  immunologic mon i t -  

o r i n g  o f  t h e  p a t i e n t .  The c l i n i c a l  re levance  o f  t h i s  m o n i t o r i n g  can perhaps be 

debated. When t h e  Aza im-nunosuppressive regimen was used, 11 o f  12 c l i n i c a l  re- 

j e c t i o n  episodes were diagnosed. Signs o f  i n f l ammat ion  i n  t h e  k idney  a r e  n o t  

pathognomonic f o r  r e j e c t i o n .  Thus c o r r e c t e d  increments o f  > 2.9 were o f t e n  seen 

w i t h o u t  c l i n i c a l  s i g n s  o f  r e j e c t i o n .  The reason was n o t  c l e a r ,  though s e v e r a l  

exp lana t ions  may be proposed. F i r s t ,  n o t  a l l  immune r e a c t i o n s  t o  t h e  g r a f t  may 

damage g r a f t  f u n c t i o n .  I n  a d d i t i o n ,  subc i n i c a l  r e j e c t i o n  episodes may occur. 
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T h i r d l y ,  v i r u s  i n f e c t i o n s  w i t h i n  t h e  g r a f t  may cause immune r e a c t i o n s  t o  v i r a l  

an t i gens  w i th  l i t t l e  e f f e c t  on k idney  f u n c t i o n  b u t  evok ing an in f lammatory re- 

sponse. F o u r t h l y ,  t r a n s p l a n t a t i o n  o f  organs always induces ischaemic damage 

t o  t h e  g r a f t  t h a t  may l e a d  t o  some i n t r a g r a f t  i n f l ammat ion .  Thus, syngeneic r a t  

a l l o g r a f t s  a r e  i n f i l t r a t e d  w i t h  lymphocytes, b u t  t h e  g r a f t s  a re  n o t  r e j e c t e d  

(1). 

I r r e s p e c t i v e  of  t h e  cause o f  i n f l ammat ion  observed i n  FNAB from n o n r e j e c t i n g  

p a t i e n t s ,  i t s  f requen t  occurrence must l e a d  t o  c a u t i o n  i n  a d m i n i s t e r i n g  a n t i -  

r e j e c t i o n  therapy t o  p a t i e n t s  w i t h  h i g h  c o r r e c t e d  increments un less  t h e r e  a r e  

c l i n i c a l  s i g n s  o f  r e j e c t i o n .  I f  h i g h  increments a re  repea ted ly  found i n  a p a t -  

i e n t  w i t h o u t  c l i n i c a l  s i g n s  o f  r e j e c t i o n ,  a search f o r  v i r u s  i n f e c t i o n  is ad- 

v i s a b l e  (unpubl ished r e s u l t s ) .  From our t o t a l  exper ience o f  FNAB i n  Aza- t reated 

p a t i e n t s ,  i t  seems war ran tab le  t o  i n c l u d e  these b i o p s i e s  i n  t h e  p o s t o p e r a t i v e  

( f i r s t  3 weeks) m o n i t o r i n g  o f  r e n a l  t r a n s p l a n t  p a t i e n t s .  I f  r e j e c t i o n  i s  sus- 

pected,  a t  l e a s t  two b i o p s i e s  shou ld  be performed, i f  necessary gu ided by 

u l t r a s o u n d  scanning, t o  i nc rease  t h e  p o s s i b i l i t y  o f  a w e l l  r e p r e s e n t a t i v e  

b iopsy .  

Th is  s tudy  demonstrates t h e  r a r i t y  o f  c l i n i c a l  r e j e c t i o n  episodes w i th  our  

p resen t  CyA regimen d u r i n g  t h e  p o s t o p e r a t i v e  p e r i o d .  I n c l u s i o n  o f  FNAB i n  t h e  

r o u t i n e  m o n i t o r i n g  o f  CyA-treated p a t i e n t s  is t h e r e f o r e  o f  ques t i onab le  j u s t i -  

f i c a t i o n .  We s h a l l  con t i nue  t o  use t h e  procedure f o r  s e v e r a l  reasons, however. 

Cyc lospor in  i s  a nephro tox i c  d r u g  and t h e  serum l e v e l  o n l y  p a r t l y  r e f l e c t s  i t s  

t o x i c i t y .  Some i n f o r m a t i o n  o f  t h e  nephro tox i c  a c t i o n  can be gained from s tudy -  

i n g  t h e  morphology o f  t h e  t u b u l a r  c e l l s  i n  t h e  a s p i r a t e s  ( 1 2 ) .  As e a r l i e r  

s t a t e d ,  repea ted ly  h i g h  incremznts have l e d  us t o  i n t e n s i f y  search f o r  v i r a l  

i n f e c t i o n s .  Use o f  FNAB should f a c i l i t a t e  comparisons w i th  some o the r ,  r e c e n t l y  

suggested m o n i t o r i n g  a l t e r n a t i v e s  ( 2 , l O ) .  
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