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ABSTRACT 

Renal allograft biopsies have been used as a good method for monitoring the evolution of kidney
transplants for at least 20 years. With the increase in renal transplantation at almost every med-
ical center, the pathologist is being called upon to evaluate renal transplant biopsies from patients
with alllografts and to determine: whether there is evidence of allograft rejection, cyclosporine A
nephrotoxicity, or some other unrelated lesion and if rejection is present, to predict whether the
lesions present are potentially reversible with therapy. Resent experience point out the importance
of allograft biopsy in evaluating allograft function and appropriate therapy administration in 30%
to 50% renal transplanted patients. Up to 1998 in our country 559 kidney transplantations with
consecutive biopsies were performed. Heart, lungs and liver transplantations were registered in
single cases. The histology analysis of renal allograft biopsies is obligatory guided by frequently
modified Banff classification with positive effects to work of clinicians and pathologist and their
cooperation, and progressive contribution in transplant team functioning.
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INTRODUCTION

Renal allograft biopsies have been used as a good method for monitoring
the evolution of kidney transplants for at least 20 years. Histological analysis
permits differential diagnosis of the causes of allograft dysfunction to be
made. With the increase in renal transplantation at almost every medical cen-
ter, the pathologist is being called upon to evaluate renal transplant biopsies
from patients with alllografts and to determine: whether there is evidence of
allograft rejection, cyclosporine A nephrotoxicity, or some other unrelated
lesion and if rejection is present, to predict whether the lesions present are
potentially reversible with therapy. The clinician usually needs a quick diagno-
sis to permit administration of necessary therapeutic measures. Many pathol-

ogists like to process the whole biopsy specimen with a fast embedding
method. Immunofluorescence (IF) and electrone microscopy (EM) are fre-
quently not performed. In our opinion the transplant biopsy should be
processed as a regular renal biopsy. From the snap-frozen part of the biopsy,
sections should be cut and stained with haemathoxylin-eosin (H&E), Periodic
acid-Schiff (PAS), and possibly trichrome staining. Frozen sections usually do
not have a good structure, yet the signs of interstitial or vascular rejection may
easily be recognized in most cases, and a preliminary diagnosis can be made
within an hour. Recent experience points out the importance of allograft biop-
sy in evaluating allograft function and appropriate therapy administration in
30% to 50% renal transplanted patients (1). Up to 1998 in our country 559
kidney transplantations with consecutive biopsies were performed (2). Heart,
lungs and liver transplantations were registered in single cases.

MATERIALS AND METHODS

Theoretically, renal transplant biopsy specimens should not be handled
differently from native kidney biopsies; however the special circumstances
and the need for quick diagnosis frequently require some special procedures.
In the diagnosis of rejection, IF and particularly EM are of limited value. Thus,
in many centers the entire renal transplant biopsy specimen is embedded in
paraffin. However, the transplant kidney may show pathologic changes unre-
lated to rejection, such as de novo or recurrent glomerular disease, the diag-
nosis of which requires IF and EM. In cases in which rapid processing for a
prompt diagnosis of acute rejection is desired, frozen sections may provide
the fastest answer. However, the histology of frozen sections may not be ade-
quate (3,4). From a practical point of view, the best alternative is perhaps to
do rapid processing by automated dehydration by continuously distilled ace-
tone, allowing paraffin-embedded sections to be prepared within 3 to 4 hours
of biopsy. The advantage of this procedure over snap-freezing of the tissue is
that preservation is superior; however, it is still not as good as with routine
processing. Because of recurrent or de novo renal disease the specimens
should undergo regular processing, or at least IF should be performed. Several
types of classification have been proposed. The most widely accepted classi-
fication developed historically, as the clinicopathologic correlation was
becoming incrisingly clear during the rejection. It is based on a combination
of pathogenetic, morphologic, and clinical data. Recently, a new classification
has been proposed by the group of prominent pathologist, transplant sur-
geons, and nephrologists after a meeting in Banff, Canada. Hence, this clas-
sification is referred to as the Banff classification (5).

ALLOGRAFT PATHOLOGY

Histologic analysis of renal allograft biopsies is obliged guided by the fre-
quently modified Banff classification with positive effect to work of clinicians
and pathologist and their cooperation, and progressive contribution in trans-
plant team functioning. This classification includes diagnostic categories for
renal allograft biopsies combined with the differential diagnoses of �ÒotherÒ
categories and the definitions provide a reproducible system which maximizes
the clinical utility of the biopsy (6-8). Recent Banff 97 working classification
refines earlier schemas and represents an input from two classifications most
widely used in clinical rejection trials and in clinical practice worldwide (5).
Major changes include the following: rejection with vasculitis is separated
from tubulointerstitial rejection; severe rejection requires transmural changes
in arteries; ÒborderlineÒ rejection can only be interpreted in a clinical context;
antibody mediated rejection, and lesion scoring focuses on most severely
involved structures (9). It is necessary to recognize the following histologic
changes that suggest a poor renal allograft prognosis: fibrionoid necrosis in
arteries, infarcted areas, intimal arteritis, obliterative arteriopathy, interstitial
hemorrhage, transplant glomerulopathy, glomerulitis, many eosinophil cells in
the infiltrate. The Banff 97 combined classification of renal allograft pathology
includes acute/active rejection, chronic/sclerosing nephropathy, and other
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morphologic findings, including de novo and recurrent diseases, toxic
changes, and infection (10-12). 

The first human liver transplantation was first performed in 1963.
Numerous advances since that time led to enhanced graft and patient survival.
As the clinical practice of organ transplantation continues to evolve, it is
appropriate to inquire whether causes of mortality are also changing.
Postmortem examination of liver transplant recipients can more firmly estab-
lish the cause(s) of death, occasionally revealing causes that were not clini-
cally suspected, and can document the extent and organ distribution of the
disease. Liver transplantation is an established treatment for multiple end-
stage liver disease, yet little information is available on the autopsy-deter-
mined causes of death in liver transplant recipients. Infections were the most
frequent cause of death, present in 64% of the total. Overall, the infections
were bacterial in 48% of the cases, fungal in 22% and viral in 12% (13). 

Heart transplantation has established itself as an effective treatment for
end stage cardiac disease. The morphologic pattern shown by the endomy-
ocardium may vary, depending on the time elapsed since the transplantation,
and is divided in immediate changes, early changes, intermediate changes
and late changes. Moreover, there are changes not related to the elapsed time
but that can be observed early as well as late. Until now, histologic interpre-
tation of the endomyocardial biopsy and scoring of intensity and extent of the
lymphocytic infiltrate and myocyte damage are still the cornerstones of car-
diac transplant pathology. One should however realize that lymphocytes, in
spite of a similar morphology, may have entirely different properties and one
should also keep in mind that other cells than lymphocytes may also play a
role in the effectivity and efficiency of the local immune reaction in the graft-
ed heart ( 14).

The grafted lungs have a high incidence of acute rejection when com-
pared to other solid organ allografts and this is most reliably diagnosed by
transbronchial biopsy. The lung rejection study group of the International
Society of Heart Lung Transplantation (ISHLT) has recommended that at least
five pieces of alveolated lung parenchyma are examined to confidently grade
acute pulmonary rejection. In practical terms, the bronchoscoptist should
submit more than 5 biopsies in order to provide this minimum number of
parenchymal pieces. The biopsy fragments can be gently agitated in formalin
to inflate them and may be processed according to a two-hour schedule if
urgent. Sections from at least 3 levels of the paraffin block should be exam-
ined with H&E stains. This is however a minimum standard and many cen-
ters, examine multiple serial sections of the pulmonary biopsies. Connective
tissue stains are essential for the diagnosis of airway and vascular fibrosis
when chronic rejection is suspected and silver stains are mandatory for fungi
and pneumocystis in all biopsies. Acute pulmonary rejection is manifested by
perivascular infiltrates, which increase in density and frequency with increas-
ing severity. A standard nomenclature for its grading was established in 1990
by the lung rejection study group of the ISHLT and this been modified in 1995
in the light of experience of several large lung transplant centers (15).

The evaluation of transplant biopsies is a challenging task for the pathol-
ogist. The diagnosis should be made as soon as possible because of urgent
therapeutic consideration. Over/or underdiagnosis of rejection, cyclosporine
nephrotoxicity, and other factors may result in inappropriate treatment that
can adversely influence the outcome of transplantation and cause unwanted
complications (e.g., infections because of increased immunosuppression).
The optimal scenario for both the pathologist and the transplant team is to
evaluate the biopsy together in the form of a clinicopathologic cooperation
(1,8).
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