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Classification of the renal cell carcinoma has changed during the last
decades. Since the initial classification into clear cell, granular cell
and spindle cell carcinoma, many changes have occurred.
— In 1976, Klein and Valensi rediscovered the oncocytoma (1), pre-

viously described by Zippel in 1942 (2), and finally accepted its
benignity.

— In 1985, Thoenes et al. (3) introduced the concept of chromo-
phobe cell carcinoma in the European literature.

— In 1986, the Mainz classification appeared introducing the previ-
ous changes and chromophil cell cancer (4). This last entity was
designated as papillary renal cell carcinomas in the American
classification (5).

— In 1993, Kovacs introduced of the genetic approach to the clas-
sification of renal carcinoma (6).

— In 1996, in the workshop “Impact of Molecular Genetics on the
Classification of the Renal Cell Tumours” (7) the Heildelberg
classification appeared. It had the peculiarity of mixing genetic
features with morphological findings because genotypical distinct
renal tumors can be recognized and diagnosed using hisfopatho-
logical criteria (8).

— In 1997, an international consensus conference in Rochester
accepted the Heildelberg classification, with minorvariations (9).

— In 1998, the WHO’s new classification introduced the majority of
these new entities (10).

In this manner the accepted classification considers the following:
i) Conventional renal cell carcinoma
ii) Chromophil (papillary) cell carcinoma
iii) Chromophobe renal cell carcinoma
iv) Neuroendocrine renal cell carcinoma
v) Unclassified renal cell carcinoma

In spite of the apparent simplicity of this classification there are
a lot of questions and dilemmas at the moment of the diagnosis,
including: i) the eosinophilic cells variants; ii) the variants of the
papillary carcinoma; iii) the diagnosis criteria in some chromo-
phobe renal cell tumors; iv) the unclassified cells and growth pat-
terns; and v) the morphological prognostic markers.

The intention of this short course is to determine guidelines for
the moment of routine diagnosis of adult renal tumors, including
children’s type renal tumors, in any laboratory.
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Pediatric-type renal tumors in the adult
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Adult WAims’ tumor

Wilms’ tumor represents approximately 5-6% of all pediatric
malignant tumors. Its frequency in the adult is difficult to assess, as
most of the published cases are case reports lacking convincing
photomicrographs and/or complete histological descriptions. Kilton
(1), in a comprehensive review of the literature n 1980, found only
35 renal adult Wilms’ tumor out of 192 documented cases that met
the required criteria. Since then, individual cases have been report-
ed but no comprehensive review of the same type has been pub-
lished, apart from a report of 27 cases of adults with Wilms’ tumor,
published in 1990 (2). Although adult Wilms’ tumor can occur at
any age, it is more frequent in the very young adult, with a median
age of 24 (age range 16-74 years).

Preoperative diagnosis is rarely made. Primary nephrectomy
for suspicion of renal cell carcinoma is usually performed and
Wilms’ tumor is a surprise at histopathological examination. The
histopathology of adult Wilms’ tumor is similar to patterns observed
in children (1, 3). Most cases of adult Wilms’ tumor are triphasic
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with the association of blastemal, epithelial and stromal compo-
nents. Grading and staging are also similar to those in children
(postchemotherapeutic histological modifications observed in chil-
dren are not present in adults who do not currently receive preop-
erative chemotherapy). The relative frequency of each pattern and
of anaplasia is difficult to assess due to the dispersion of cases and
the lack of homogeneity in pathology reports. Blastemal and
epithelial patterns seem constant, whereas stromal pattern is less
conspicuous or is absent. Stages Ill and IV are more frequent in
adults, again due to adult patients being operated on prior to
chemotherapy. Extrarenal adult Wilms’ tumors have been reported
in the ovary, retroperitoneum and prostate, etc. (4, 5). The main dif-
ferential diagnosis of Wilms’ tumor in the adult is peripheral neu-
roectodermal tumor. The tumor cells can be confused with
blastema and rosettes, if present, can mimic epithelial tubular dif-
ferentiation of Wilms’ tumors. This tumor has a typical t(1 1 ;22)
translocation and is CD99+ (6).

The National Wilms’ Tumor Study (NWTS) has published rec-
ommendations for treatment and there has been an improvement
in the overall 3-year survival rate from 24-67%. These recommen-
dations follow those for Wilms’ tumor in children. The main differ-
ence is that radiotherapy should be preferred to chemotherapy
(chemotherapy is less well tolerated in adults).

Metaneohric (embryonal) adenoma
The tumor first described by Pages as nephrogenic nephroma (7)
has recently been widely publicized again under the name of
metanephric adenoma (MA) (8). It exhibits small, monomorphous
blue cells arranged in very small tubules and/or papillary struc-
tures. Glomeruloid structures can be seen. Blastemal and/or stro-
mal components are never present. Their presence rules out
metanephric adenoma. Differential diagnosis between highly differ-
entiated epithelial Wilms’ tumor and MA can be very tricky: in MA,
blue cells are smaller and cuboidal and nuclear chromatin is fine
and evenly distributed. A basal membrane is present around each
tubular structure. Psammomas are observed in a majority of cases.
Metanephric adenofibroma (MAE) described recently by Hennigar
and Beckwith (9) and metanephric stromal tumors are related to
MA. When Papillary structures in MA are very numerous, the diag-
nosis of papillary renal cell carcinoma (chromophil) can also be dis-
cussed. There is genetic evidence relating MAto papillary renal cell
carcinoma.

As emphasized by its name MA is a benign tumor, It can be
encountered at any age with 2 peaks of frequency, one in the
young adolescent male, the second in the middle-aged woman.
The female predominance is 2:1.

Adult mesoblastic nephroma is different
from mesoblastic nephroma in children
A renal lesion, composed of spindle cell stroma and, in most cases,
tubules and/or cysts, has been reported in the adult, called adult
mesoblastic nephroma (AMN). This denomination covers lesions
that appear morphologically and histogenetically different from con-
genital mesoblastic nephroma (CMN), described mainly in children
under the age of 6 months.

CMN in children are composed of monomorphous interlacing
fascicles of spindle cells, intermixed with some mature renal
parenchyma on the edge of the tumor. Dysplastic elements (carti-
lage, primitive tubes) may be present. A few tubules can be
entrapped but they usuallydo not develop into cysts. Cysts observed

in CMN may be lined by a flattened epithelium but most of them
occur after hemorrhage necrosis or disintegration. All cases of
CMN encountered are under 30 months of age and sex distribution
is fairly equal. The ‘classical variant, although less frequent (22%)
according to the NWTS, is considered close to infantile renal fibro-
matosis, whereas the cellular variant (63% in the NWTS) is now
considered to be close to infantile fibrosarcoma. Cellular MN may
show polysomies of chromosome 11 or of other chromosomes,
identical to those seen in infantile fibrosarcoma (10).

Cases published as adult mesoblastic nephroma (AMN) are
also composed of spindle cells and cysts. However, arguments
exist for AMN differentiation from its pediatric counterpart.

In terms of age and sex distinction, both age and sex distribu-
tion are suggestive of a different histogenesis in adult cases. MN is
not observed at all between 2.5 years and 17 years and has an
equal sex ratio. Ninety percent of AMN is found in middle-aged
women. The histology is different: most cases of so-called adult
MN are well circumscribed and/or encapsulated whereas the infil-
trating “fibromatosis like’ border of CMN is a hallmark of this tumor
in children. A more prominent tubular (and even cystic) component
seems to occur in AMN; the branching pattern of tubules in AMN
(11) has not been encountered in CMN. The benign epithelium in
AMN shows a wide range of cytologic differentiation, which is not
found in children. Most tumors appear intra pelvic. Thus, there
seem to be more similarities between AMN and hamartoma of the
renal pelvis, as described by Pawade (12), than between AMN and
CMN. The possibility of ciliated, mi~llerian-type epithelium being
encountered in some AMN would make the denomination of cho-
ristoma more appropriate.

Other tumors reported as adult MN could correspond to embry-
onal renal sarcoma (13, 14). This recently described tumor has
been shown to present in some cases a t(X;18) translocation and
could represent primary renal synovial sarcoma (15).

Cystic nephroma in the adult: Does it exist

?

Tumors in young children that have been classified as cystic
nephroma and cystic partially differentiated neuroblastoma are like-
ly to represent a single entity, at different stages of maturation. Both
of the tumors present with little or no capacity for invasion or metas-
tasis and are related to Wilms tumor (16).

The so-called cystic nephroma in the adult is different. It has no
connection with Wilms tumor or with nephrogenic rests and is a
benign composite of stromal and epithelial tumor (17).

In our experience, as in that of others, cystic nephroma is over-
diagnosed. We have seen this diagnosis proposed for tumors,
which eventually were diagnosed as multilocular cystic renal cell
carcinoma, with very few clear cells lining the cysts.
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Clear renal cell carcinoma:

Present status and grading
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It is now widely accepted that renal parenchymal carcinoma or
renal cell carcinoma (RCC) is not a single tumor type but is a vari-
ety of tumors that can be classified according to morphology and
genotype. The current understanding of the behavior of RCC large-
ly relies on the results of reported series. In most of these series,
all types of RCC were treated as a single tumor type rather than
being subclassified according to morphotype.

Classification
Renal cell tumors dtsplay a heterogeneous morphology and their
phenotype may change during progression. Thus, they may also
change their pattern of differentiation during their life span and they
do not necessarily retain the phenotype of their supposed progen-
itor cell. In addition, RCCs may be composed of admixtures of
clear, granular or Chromophilic and spindle-shaped cells. These
findings suggest that a transition between different phenotypes
takes place during progression and, therefore, the cell type could
not be used as an adequate parameter for accurate diagnosis.
Advances in the understanding of the genetics underlying the
development of renal cell neoplasms have led to the recognition of

distinctive types of tumor. In fact, genetic alterations, transmitted
during cell division, play a role in determining both the morphology
and the behavior of tumors. For instance, most cytogenetic studies
of clear cell carcinoma have found that loss of genetic material in
the short arm of chromosome 3 (3p) is the most frequent and con-
sistent abnormality. This means that a histopathological classifica-
tion of RCC, which is based on the genetic abnormalities involved,
is robust in terms of biology, clinical behavior and response to ther-
apy. A classification based on morphology and in line with genetic
facts as they are presently understood as well as being in line with
the evolution of the neoplasms was proposed at the conference
entitled Diagnosis and Prognosis of Renal Cell Carcinoma”, held
in Rochester, Minnesota, in March 1997. The renal cell neoplasms
were divided into benign and malignant. The latter group of neo-
plasms included conventional (clear cell) renal carcinoma, papillary
renal carcinoma, chromophobe renal carcinoma, collecting duct
carcinoma and unclassified RCC.

Prognostic markers
Numerous parameters have been evaluated as prognostic markers
for RCC with conflicting results. At present, only tumor stage has
gained widespread acceptance among pathologists and urologists
as an indicator of patient outcome. Of the other prognostic para-
meters tested in various prospective and retrospective studies,
only assessment of tumor proliferation markers has shown a con-
sist association with survival. Tumor angiogenesis, nuclear mor-
phometry, tumor suppressor genes and growth factor expression
have been correlated with survival for patients with RCC.

Tumor grade
Various grading systems have been proposed for RCC. Most of
these have shown some degree of correlation with survival.
Nuclear grading systems are the most widely used. The available
evidence in the literature suggests that nuclear grading is a better
prognostic indicator than other types that do not use nuclear crite-
ria. Nuclear grading has prognostic value for conventional (clear
Cell) and papillary RCC. There are two major problems with the pro-
posed grading systems. The first is that the degree of correlation of
the various systems with survival is not satisfactory. The other is
the lack of observer consistency in assigning grading to RCC. The
poor reproducibility of grading systems for RCC relates to the fact
that the morphological changes are evaluated subjectively by the
pathologist. An inference network, or Bayesian Belief Network
(BBN), was developed by Dr Peter W. Hamilton (Belfast, UK) on
the basis of previous experience acquired in the evaluation of the
grading of preneoplastic and neoplastic lesions of the prostate and
breast. In these lesions the application of a BBN allowed the
achievement of a level of reproducibility greater than when the
grading system was applied on a purely morphological evaluation.
The BBN developed by Dr Hamilton was based on the Fuhrman
system. Four different grades were in fact included in the decision
node and the features and their outcomes for the descendant
nodes were also derived from the detailed description given by Dr
Fuhrman etal. Initial data showed that this diagnostic decision sup-
port system allows an accurate analysis of the lesion grade, this
being expressed by the corresponding probabilistic measure of
belief. The application of such a system shows a certain number of
advantages, usually not seen with the morphological approach to
grading. The most important is the possibility of expanding the BBN
whenever new features are available for evaluation and, at the
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