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Abstract The epithelial tumours of the adult kidney,
particular renal cell carcinoma (RCC), are a variety
neoplasms that can be classified by morphology and g¢
otype. Although most are well characterised, typical a
less typical tumour variants are recognised. There is gyl ¢ this meeting were:

dence to indicate that stage is one of the most importait, o tline the successive steps the pathologist should
prognostic factors, irrespective of tumour subtype. Howq 1o,y in the histological assessment of the nephrecto-
ever, the appropriate handling of nephrectomy Specimengy specimens;

is essential for accurate evaluation of diagnostic apgr give an overview of the most recently proposed
prognostic factors in RCC. The problem of how 10 ;ssifications of renal cell tumours:

aclhle:j/eTrRore ObJ?Cdt'.Ve nuqleacljr grading is still unrg—r4 compare the 1997 revision of the TNM staging
solved. The use of diagnostic decision support systémgysiam with the previous revision made in 1992 and
offers the possibility of a flexible approach to this pro méy ’

: i ; T .~~~ with the Robson scheme; and
lem, while still utilising morphological criteria. The hisy 15 outline the existing problems with the grading sys-

topathological analysis remains important, but new techgg g ysyally adopted by practising pathologists.
niques of molecular and cell biology will be providing, \hsequent sections of this paper contain the presenta-

new tools of extraordinary power to sharpen the diagnjns given by the authors and a summary of the conclu-
sis and give it a biological interpretation. sions reached.

i'?l}troduction
o

€ Seminar on Renal Tumour Pathology was held in
cona, ltaly, on 27 and 28 February, 1998. The purpos-
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carcinoma - Classification - Staging - Grar’ing Assessment of nephrectomy specimens (Table 1)
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ILTS'tItUte'tOf l?fﬁhologlcgl ﬁnalto?m dicine. Regional Hosoital the kidney laterality, the size and site of the lesion and
niversity o Ancona >chool o edicine, Regional Hospital, H i H
1-60020 Torrette di Ancona, Italy tzg t)ége gg suTrﬁlcaI.doper%anqn_ pgrformeflj by the urolfoglst
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; tending to the inferior pole and the relationship of hilar
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Department of Pathology, Fundacio Puigvert, Barcelona, Spain guide is not so clear as the anatomy diagrams, as branch-
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Table 1 Aims in the assessment of lesions diagnosed clinically size/block ratio. The most frequent error in sampling re-
renal cell tumo nal tumours is to take blocks from the surfaces revealed
1. Production of a tissue diagnosis (very few patients have a &PfX bisection and not to sample the most highly in-

operative biopsy) filtrative areas, which only become apparent on further
2. Generation of prognostic information (currently stage amdicing. This is noted especially at the interface between

grade) tumour and compressed kidney or fibrous “capsule” and

3. Examination of the non-tumour kidney to exclude pathology, ) ; ; ; ;
beit rare, which may be bilateral and clinically relevant to a p"gierotas fascia (perirenal adipose tissue).

tient with only one kidney Further slices parallel to the initial incision can be
4. Production of a detailed macroscopic description to allow cot@ken at 2-5 mm through both halves of the kidney with
parison with imaging studies and to facilitate audit of the€gerota’s fascia intact. This sequence makes subsequent

techniques (a copy of the pathology report should be sent to fBgngya| of the capsule to look for additional abnormali-
radiologist who essentially made the clinical diagnosis)

5. A combination of (1) and (2) are of value in surgical audit aftgS difficult. It is easier to strip the capsule and fascia
allow accurate epidemiological information to be collected (efom both halves while they are intact. This blunt dissec-

pecially relevant as the mode of presentation and classificattton should start from the normal kidney and, on ap-
6 (E’fr(reir(l‘?\llgtjirgr?ltj)z‘stizrseug?gp?ul?gr)e research investigati proaching the surface of the tumour, any points of adher-
: gations ence or tumour infiltration of adipose tissue can be sam-
pled. The presence of scars, cysts and additional tumours
is noted, together with the distribution and size of the
normal control urothelium. A fresh specimen or one thiatter two, which are sampled. Finally, a block of normal
has been in formalin for only a few hours should be lkiidney away from the tumour is taken, to include cortex,
sected longitudinally through the hilum to facilitate fixamedulla and associated papilla.
tion. There are few occasions when conventional RCC
In agreement with recent views expressed by Eldemprising nodular yellow, haemorrhagic necrotic tu-
[14], inking and weighing of radical nephrectomy speairour fails to be evident on “bivalving ” of the kidney. It
mens is not a logical practice. Tumours extending to tisemportant for block selection to be aware of the differ-
limits of resected adipose tissue are rare. Furthermoreeitial diagnoses of space-occupying lesions defined by
contrast to the situation with a relatively smooth denseaging techniques that may prompt nephrectomy. Occa-
tissue surface (e.g. prostate), the ink applied to a lobwdamally, a tumour that proves to be RCC microscopically
fatty contour spreads extensively into the tissue, therabyvhite or grey rather than yellow. This macroscopic ap-
defeating its purpose. The only exceptions are variqusarance is usually associated with higher grade (spin-
forms of partial nephrectomy specimens. These are inkie-cell) tumours. Other white tumours include transi-
to establish the tumour status of the renal limit. tional cell and collecting duct (medullary) carcinomas.
After fixation and before any further dissection, th€he transitional cell carcinoma likely to be confused
limits of the artery, vein and ureter are sampled [54]. Wiith an RCC on imaging is one arising from flat carcino-
these structures are macroscopically normal, the justifia in situ of the pelvis with extensive infiltration of the
cation for microscopical assessment can be questionédney but without an intrapelvic component. When this
However, if one returns to sample these componentslaét diagnosis is a possibility, additional pelvic and ure-
ter initial microscopic examination, they are frequenthgric blocks are helpful, and the ureteric limit becomes
difficult to find. The ureteric length and diameter are ressential. A collecting duct tumour should be suspected
corded, the ureter is opened, and any abnormality is tlea young person with sickle cell disease. Its consider-
scribed and sampled (these are rare). Inspection of dtien should prompt close inspection and sampling of the
hilar area occasionally reveals lymph nodes. Thesapillae to confirm or exclude the necrosis that is associ-
should be described, bisected and sampled. The abseated with this haemoglobinopathy.
or presence of the adrenal is noted, any abnormalities deA multicystic mass commonly proves to be cystic
scribed and the gland sampled in one block. RCC, but on imaging techniques and macroscopy multi-
If the initial bivalving incision has passed through theystic nephroma may have a similar appearance. As mi-
centre of the tumour it can be described at this poiotpscopic interpretative difficulties may be predicted, ad-
otherwise a complete assessment awaits later slicidigional blocks from the lesion are valuable. An oncocy-
The neoplasm is measured, and a third dimension caridyea is rarely diagnosed pre-operatively. The character-
added when the adipose tissue has been removed. istis “cartwheel” on arteriography reported in the litera-
described in terms of location (relationship to uppeure has rarely been seen, and arteriography is now infre-
middle or lower pelvi-calyceal system, renal vein, hilajuently performed for the investigation of tumours.
adipose tissue, medulla, cortex, renal outline and peri@nacocytomas are brown/tan in colour, and homogeneous
nal adipose tissue) and morphology (colour, necrosexcept for a central scar. It is valuable to submit tissue
calcification and cystic change). The blocks selectéat electron microscopy, as the numerous mitochondria
should reflect the above relationships and different maeplacing the usual cell organelles are a characteristic
roscopic appearances of the tumour. There are no recéinding. Angiomyolipomas are usually submitted as
mendations relating tumour size to microscopic hetemuch, as they are recognised on imaging techniques by
geneity from which rules may be derived as to a tumotirtue of their fat content. However, in those where the
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Table 2 Renal cell neoplasms.

delberg and UICC/AJCC clas- ) )
sifications [36, 6C} Benign Benign
Metanephric adenoma and adenofibroma Metanephric adenoma and adenofibroma
Papillary renal cell adenoma Papillary adenoma
Renal oncocytoma Renal oncocytoma
Malignant Malignant
Common or conventional Conventional (clear cell) renal carcinoma
renal cell carcinoma
Papillary renal cell carcinoma Papillary renal cell carcinoma
Chromophobe renal cell carcinoma Chromophobe renal cell carcinoma
Collecting duct carcinoma Collecting duct carcinoma
(variant: medullary carcinoma) (variant: medullary carcinoma)
Renal cell carcinoma, unclassified Renal cell carcinoma, unclassified

vascular and muscle components predominate a preophremophilic and spindle-shaped cells, and their pheno-
ative diagnosis of RCC may be made. type may change during progression. Thus, they do not
Xanthogranulomatous pyelonephritis can present asexessarily retain the phenotype of their supposed pro-
space-occupying mass. This benign inflammatory condenitor cell. These findings suggest that a transition be-
tion is usually suspected clinically because of its assodi@een different phenotypes takes place during progres-
tion with stones and urinary tract infections. Macroscogion and that the cell type cannot therefore be used as an
ically, the normal renal architecture is effaced and thdequate parameter for accurate diagnosis [13].
pelvi-calyceal system is ulcerated and replaced by softAdvances in the understanding of the genetics under-
bright yellow tissue, which in the later stages formging the development of renal cell neoplasms have led
frank nodules extending into perirenal adipose tissue.ténthe recognition of distinctive types of tumours. In fact,
this context the staging blocks are redundant. genetic alterations transmitted during cell division play a
Very rarely, equivocal imaging appearances and uripart in determining both the morphology and the behav-
cytology reports prompt nephrectomy for haematuria aiwdir of tumours. This means that a histopathological
no obvious lesion is seen when the specimen is halveldssification, which is based on the genetic abnormali-
Before the kidney is sliced further, it is important to eties involved, is robust in terms of biology, clinical be-
tablish the exact site of the imaging abnormality. It l&viour and response to therapy [35].
very easy to miss a papillary hamartoma or pericalycealThe most recent classifications taken into consider-
haemangioma. When no lesion consistent with the imadgion in the Ancona meeting were the “Heidelberg Clas-
ing abnormality can be found and subsequent microscefication of Renal Cell Tumours” presented at the work-
ical appearances on haematoxylin and eosin-stained shop on “Impact of Molecular Genetics on the Classifi-
tions are normal, medical causes of haematuria mustch@on of Renal Cell Tumours” held in Heidelberg in Oc-
considered (although these commonly cause bilatei@er 1996 [36], the “Classification of Renal Cell Carci-
symptoms). noma” presented at the conference on “Diagnosis and
Prognosis of Renal Cell Carcinoma” held in Rochester,
Minnesota, in March 1997 and sponsored by the WHO
Classification of renal epithelial tumours in collaboration with the Union Internationale Contre le
Cancer (UICC), the American Joint Committee on Can-
There have been many attempts to devise an accucate(AJCC), Mayo Clinic and Mayo Foundation, the Pa-
classification system for renal cell tumours that could b#ic Northwest Cancer Foundation and other sponsoring
applied in every pathology laboratory and which is realgyroups [8, 60], and the histological classification of the
meaningful to pathologists and urologists in their daigpithelial tumours of renal parenchyma published in
clinical practice. In past decades, widely used classifid898 by the World Health Organization [45].
tions for renal cell tumours were based on traditionally The Heidelberg Classification of Renal Cell Tumours
held ideas on histogenesis and differentiation. The Wowlds based on current genetic knowledge and was judged
Health Organization (WHO) and the Armed Forces Inste correlate with recognisable histological findings. The
tute of Pathology suggested a proximal tubular origin pfoposed classification subdivides renal cell tumours into
renal cell tumours and described the cellular phenotypenign and malignant parenchymal neoplasms and,
and growth pattern [5, 46, 50]. Thoenes et al. extrapolatiere possible, limits each sub-category to the most
ed the presumed cellular origin by comparing the tumazommonly documented genetic abnormalities. Benign tu-
cells with their counterparts in different areas of the maours were subclassified into metanephric adenoma and
ture nephron [61]. adenofibroma, papillary renal cell adenoma, and renal
Renal cell tumours display a heterogeneous morphoicocytoma. Malignant tumours were subclassified into
ogy, being composed of admixtures of clear, granulara@mmon or conventional renal cell carcinoma; papillary
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renal cell carcinoma; chromophobe renal cell carcinonsa@rcomatoid carcinoma) and renal medullary carcinoma
collecting duct carcinoma, with medullary carcinoma @fs distinct entities, whereas it does not identify renal cell
the kidney; and renal cell carcinoma, unclassified. carcinoma, unclassified, as a separate entity. Medullary

The “Classification of Renal Cell Carcinoma” proearcinoma is not classified by the WHO as a variant of
posed at the Mayo Clinic Meeting is based on morpholmllecting duct carcinoma, but it is placed among the epi-
gy and is in line with genetic facts as they are preserittelial tumours of renal pelvis. In addition, the WHO
understood and with the evolution of the neoplasms. Tdlassification introduces two separate categories to en-
proposed classification took into consideration the falempass renal cell carcinoma originating in renal cysts
lowing items: the terms should be simple, unambiguoasd cystic renal cell carcinoma (i.e. cyst-associated renal
and reflect a salient morphological feature of the negell carcinoma).
plasm; the terms should be consistent with historical us-
age where possible, but when the meaning has changed
significantly they should be replaced with new terms;Tamour stage
term is not a description and cannot encompass all of the
morphological variations of a neoplasm. The classificllumerous parameters have been evaluated as prognostic
tion proposed by UICC and AJCC shows many similarnarkers for RCC, with conflicting results [3, 11, 34, 58]
ties with the “Heidelberg Classification™ [36]; it repre{Table 3). At present only tumour stage has gained wide-
sents a further refinement of this (Table 2), still based spread acceptance among pathologists and urologists as
a strong genetic background. In both classification piie-indicator of patient outcome.
posals, sarcomatoid carcinoma was viewed as a manifestlltrasonography, computed tomography and, recent-
tation of high-grade carcinoma of the type from whichlig, magnetic resonance imaging have dominant roles in
arose. The term *“granular cell renal cell carcinom#fie diagnosis of RCC and its clinical staging [10, 37,
must no longer be used (descriptive terms previoud@]. All these methods have a low sensitivity (about
used as diagnosis). 40%) but a high specificity (95—-100%) [10].

The histological classification of the epithelial tu- At the end of the 1950s two very simple staging sys-
mours of renal parenchyma published in 1998 by ttens derived from pathological findings were presented
WHO [45] is based on the microscopic characteristics mf urologists [15, 51]. In both systems the main prognos-
tumours. Therefore, this classification is concerned witls factors were tumour extension (organ confined or
morphologically identifiable cell types and histologicatot), regional lymph node involvement and distant me-
patterns as seen with conventional light microscopgstases. Although the morphological variables used
Since the tumour may show more than one cell type, there rather crude, some correlation with survival was
predominant cell determines the category. demonstrated. Robson et al. [53] presented a more elabo-

The neoplasms are divided into benign and malignargte staging system. Gross vein or/and lymphatic in-
Papillary/tubulopapillary adenoma, oncocytic adenomvalvement and transgression of the Gerota’s fascia were
(oncocytoma) and metanephric adenoma are includednimoduced as new staging criteria.
the group of benign epithelial tumours of the renal pa- Combining Robson’s staging and their own histologi-
renchyma. The carcinomas are subdivided into renal a&ll (pattern) grading system, Hermanek et al. [27] elabo-
carcinoma (clear cell, granular cell, chromophobe cealjted a classification scheme with better accuracy than
spindle cell, cyst-associated renal cell, and papillary sgage and grade alone. The so-called Erlangen classifica-
nal cell carcinomas) and collecting-duct carcinoma.  tion distinguished good cancer (grade 1, stages I/1l) from

The basic difference from the first two classificationtsad cancer (any grade, stage IV or grade 3, stages Il/III).
reported above is that the WHO classification lists grafl other combinations (grade 1, stage IIl or grade 2-3,
ular cell carcinoma, spindle cell carcinoma (synonyratage | or grade 2, stages I/ll/lll) were called intermedi-

Table 3 Prognostic factors for

renal cell carcinoma (tumour- |- Well supported by the literature; Positive surgical margins; multiple metastases,
related; subdivided according generally used in patient management or solitary metastasis unresectable,

to the College of American Pa- located in the lung or liver; stage; grade;
thologists Working Classifica- histological type; architecture (sarcomatoid)

tion for Prognostic Markers)  |I: Extensively studied biologically lIA: Tested in clinical trials

[24, 34, 58] and/or clinically None

11B: Biological and correlative studies performed:
few clinical outcome studies
Histological type (collecting duct carcinoma);
nuclear morphometry; DNA content; proliferation
markers such as Ki-67 and AQNORs

III: Currently do not meet criteria S-phase fraction; PCNA, apoptotic markers; growth factors;

for category | or category Il cell adhesion molecules; angiogenesis; host response factors;
tumour suppressor genes and oncogenes; cytokines;
cytogenetic abnormalities/loss of heterozygosity
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Table 4 TNM staging protocol for renal cell carcinoma. Comparison between the TNM 1992 and 1997 revisions [26, 57] (TO, TX, NO,
NX, MO and MX not showr }

1992 revision 1997 revision

Primary tumour (T)

T1 Tumour<2.5 cm in greatest dimension, limited to the kidney Tunud cm in greatest dimension, limited to the kidney
T2 Tumour >2.5 cm in greatest dimension, limited to the kidney Tumour >7.0 cm in greatest dimension, limited to the kidney

T3 Tumour extends into major veins, or invades adrenal gland Tumour extends into major veins, or invades adrenal or peri-
or perinephric tissues but not beyond Gerota’s fascia nephric tissues but not beyond Gerota’s fascia

T3a Tumour invades adrenal gland or perinephric Tumour invades adrenal gland or perinephric tissues but not
tissues but not beyond Gerota’s fascia beyond Gerota’s fascia

T3b Tumour grossly extends into renal vein(s) or vena cava Tumour grossly extends into renal vein(s) or vena cava below
below diaphragm diaphragm

T3c Tumour grossly extends into vena cava above diaphragm Tumour grossly extends into vena cava above diaphragm

T4 Tumour invades beyond Gerota’s fascia Tumour invades beyond Gerota’s fascia

Lymph node (N)

N1 Metastasis in a single lymph nog2 cm in greatest Metastasis in a single lymph node
dimension

N2 Metastasis in a single lymph node >2 but not >5 cm Metastases in more than one lymph node

in greatest dimension, or multiple lymph nodes,
none >5 cm in greatest dimension
N3 Metastasis in a lymph node >5 cm in greatest dimension (Not identified)
Distant metastasis
M1 Distant metastasis Distant metastasis

Table 5 Renal cell carcinoma: staging protocol according to RoBumour size
son [53;

After Bell published his famous post-mortem study [4],

t Descripti .
Stage Description it was generally accepted that tumours smaller than 3 cm

1 Confined to kidney in diameter do not metastasise and that such neoplasms

2 Perirenal fat invasion, but confined to Gerota’s fascia  should be called adenomas. This arbitrary rule was used

gg‘ fﬂgzz tfs“ei! ;’g'&g{ﬁ;ﬂ%gﬁ% cava involvement although Bell [4] himself and, later on, other authors ob-

3C Renal vein or vena cava involvement and metastases to Serv_e'd tquUfs less than 2 cm in diameter, that _d'd meta-
regional lymph nodes stasise. Apitz [1, 2] described 725 adenomas discovered

4A  Adjacent organs other than adrenal involved at autopsy. In this study the size of the tumour was not

4B Distant metastases used, the classification being based on the histological

features.

The TNM staging system uses the size as one of the
prognostic factors. In the second revision of 1992 [26]
ate cancer. The classification became obsolete becahsebreakpoint between T1 and T2 was set at 2.5 cm. A
the grading was based on histological criteria differeygar later, a subdivision or “telescopic ramification” of
from those that are now generally accepted [60]. Nevéte T2 tumours, with four subcategories (T2a-T2d) relat-
theless, the Erlangen classification is easy to apply awto a 2.5-cm increment, was adopted [28]. This was
guarantees low observer variability. The predictive valbased on the evaluation of 872 cases [25], which showed
is good. significantly different 5-year survival rates among the
The TNM staging system was proposed by UICC apdoposed subcategories. The sub-categorisation of T2 is
AJCC in the 1970s. The most recent revision of tim@ longer included in the 1997 revision of the TNM [57].
TNM was published in 1997 (Table 4) [21, 26, 57]n addition to this, the threshold between T1 and T2 has
Some pathologists and urologists hold the view that theen increased from 2.5 cm to 7 cm, provided that the
30-year-old Robson staging could be still the preferragmour is still limited to the kidney. The breakpoint of
one. In fact, it is easily applied and allows comparis@ncm does not seem to be fully justified by the data pub-
of recent data with those collected in the past (Table B§hed in the literature. The T1 category should be split
Most urologists suggest that both the TNM and theto subcategories to accommodate tumours of interme-
Robson systems should be included in the pathology déate size. Alternatively, both the categories T1 and T2
ports. and the corresponding “telescopic ramifications” pro-
Although the same or similar parameters are usedpiosed in 1992 and 1993 [26, 28] should be used in asso-
most of the staging systems developed since the endiafion with the 1997 revision until enough cases can be
the 1950s, the prognostic validity of some individuavaluated to prove which revision is superior for predic-
variables still remain unclear or even controversial.  tion of patient survival or disease-free time. These suc-
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cessive changes in the cut-off values can create uné&nal vein or inferior vena cava involvement
tainty among urologists and pathologists about the prog-
nostic value of the size of a RCC. It is commonly believed that the prognosis deteriorates
The Robson staging scheme does not take into atien the RCC invades the renal vein(s). It is indeed con-
count the tumour size, but only whether or not the RG&lered an important prognostic variable in every staging
is confined to the kidney. However, the tumour sizystem, including those devised recently [9, 15, 18, 22,
shows some relationship with the level of tumour exted?, 29, 41, 51, 53, 57]. Nevertheless, there are controver-
sion. Golimbu et al. [20] were able to show that in alal results with this finding. Some authors even claim
Robson stages the 5-year mortality was higher for R@tat invasion of the renal vein(s) is of limited importance
larger than 5 cm in diameter. Other investigators fouad a predictive factor [51, 55, 56, 62]. The divergent
survival differences only in tumours smaller or greatepinions might be caused by the extent to which the sur-
then 10 cm [42]. gical specimen is examined and sampled.
Tumour extension into renal vein(s) or the vena cava
below the diaphragm corresponds to T3b (Robson stage
Extension of RCC beyond the renal capsule 3A). There are no differences in prognosis between an
RCC involving the renal vein(s) alone and a carcinoma
Extension of the RCC beyond the renal capsule into @y@wing in the vena cava below the diaphragm. Recent
perinephric tissue or adrenal gland while still confined tovestigations have shown that even tumours extending
the Gerota’s fascia (T3a; Robson stage 2) is a noncontmothe atrium, when surgically removed, do not impair
versial prognostic factor. The pathologists agree with ttiee survival (involvement of the vena cava above the dia-
urologists that extension through the capsule diminish@sagm corresponds to T3c) [18]. In the TNM Supple-
the patient’s chance of survival. Care must be taken nmnt 1993 [25] the presence of microscopic vein inva-
to mistake the pseudocapsule of the tumour for the tgien was included in the T1-3a classificatidawithout
renal capsule, because the infiltration of the pseudocaperoscopic venous invasioni=with microscopic ve-
sule is not prognostically important [14, 32]. In additiomous invasion) [63]. This subdivision is no longer pres-
bulging above the renal contour does not qualify as inwat in the third revision of the TNM classification [57].
sion beyond the confines of the kidney. This patternTite Erlangen group [25, 29] subdivided vein invasion in-
still considered either T1 or T2, based on the size of tieehistologically and macroscopically determined. The 5-
tumour. Infiltrative growth into the perirenal fat is reyear survival rate was 89% for cases without vein inva-
quired for stage T3. The renal capsule is interruptedsion, 62% when the invasion was detected microscopi-
the renal sinus, and in that location, RCC may abut oncatly and only 33% when the vein involvement was visi-
be in direct contact with fat without showing infiltrativeble macroscopically. The Erlangen group found a corre-
growth. This does not make the lesion stage T3. Penelation between vein invasion and tumour size. RCCs
tion into the renal pelvis probably reflects the tumogmaller than 3 cm showed vein invasion in 36.4% of
stage more closely than does the biological behavi@mases at the histological level. In carcinomas up to 5 cm
[20]. Involvement of the pelvis is mostly encountered in diameter, the histological evidence amounted to
advanced stages. There is enough evidence to sugg@st%, whereas the macroscopic evidence was 15.2%. In
that pelvic involvement does not affect survival [20, 41]the other size classes (5—-10 cm and >10 cm) the percent-
The distinction between direct invasion of the adreradie of gross invasion increased linearly to more than
and haematogenous metastases to the adrenal is progf@-
tically important and is recognised in the difference be-
tween T3a and M1 [17, 28, 57]. If carcinoma is present
in the adrenal, whether it is a direct extension or a metlketastases to regional lymph node
tasis must be reported. In the Robson scheme, invasion
of the adrenal gland is stage 2, whereas metastasis tolthe regional lymph nodes are the hilar, abdominal para-
adrenal gland is stage 4B. aortic, and paracaval nodes. Some urologists rarely sub-
Gerota’s fascia (renal fascia) is the fibro-fatty tissueit para-aortic and paracaval lymph nodes for histologi-
enveloping the kidney and opening only at the hilum. tal evaluation, because the therapeutic value of regional
general usage it includes the pre- and retro-renal fastjaaph node dissection is debated. However, the presence
The pre-renal fascia adheres to the parietal peritonewhmetastasis in these lymph nodes has an adverse effect
and the cranial part reaches the diaphragm. Transgs{rognosis and should be reported to support the cor-
sion of this fascia (T4, Robson stage 4A) is a sign ofect stage assignment. Lymph node enlargement does not
poor prognosis. According to the anatomy, invasion always reflect the presence of metastasis [11, 14].
the peritoneum is invasion beyond the pre-renal Gerota’'sin the 1997 revision of the TNM system the involve-
fascia and is classified as T4. ment of the regional lymph nodes is subdivided into N1
and N2, accordings as whether a single lymph node is
involved or more than one shows secondary deposits.
This is a slightly simplified sub-categorisation in com-
parison with the previous revision, in which N3 was also
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identified, based on the size of the metastatic lesion [Z8ble 6 Fuhrman grading system [17]

571, de Characteristics
The current TNM version does not report any changg®
n the M CIaSS|f|Cat|On since the pt‘EVIOUS version [57] | Nuclei round’ uniform, approximate|y mn, nucleoli in-

conspicuous or absent
Il Nuclei slightly irregular, approximately 1jm; nucleoli

evident
Tumour grade Il Nuclei very irregular, approximately 20m; nucleoli large

. . and prominent
Various grading systems have been proposed for R®Z, Nuclei bizarre and multilobated, 20m or greater; nucleoli
using a variety of nuclear, cytoplasmic, and architectural  prominent; chromatin clumped
features [11, 19]. Most of these have shown some dedree
Or]: correlatlt_)g \lNlth Sl(erV_II_Vr?I. Nl.lé:lear grad.lln%lsys'[e;nsl.aji%ble 7 Histological grading according to UICC (TNM Classifi-
the most widely used. € evidence available In the 't%gﬁion of Malignant Tumours, 1997 revisié:)
ature suggests that nuclear grading is a better prognostic
indicator than other systems that do not use nuclear cr&%- \l\/AVe:]II dif‘ferlenéi_?fted e
ria. Nuclear grading has prognostic value for conventi% oderately differentiated .
al (clear cell) and papillary RCC. The data supportigp—+ Po°'ly differentiated/undifferentiated
the validity of nuclear g_radlng for c_hromophobe carcineqdentical to the grading protocol reported in the 1992 revision.
ma are not well established, but it seems reasonabléridndication of the criteria to be used was given in the TNM Sup-
grade these tumours for ongoing clinicopathologicelement 1993 (grading is generally performed by a combined eval-

; ; ; on of various histological and cytological features, including
studies. Oncocytoma is a benign tumour that should I;@Eilarity to tissue of origin, cell arrangement, cellularity, differ-

be graded [43]. ] entiation, cellular and nuclear pleomorphism, mitotic activity, ne-
Of the several nuclear grading systems that have beesis and others) [26, 28, 57]

proposed, that of Fuhrman et al. is the most widely used
system in Europe [16] (Table 6). There are studies that
support its clinical relevance as a prognostic factor. It hgggecimen is analysed, the pathologist has to identify its
been suggested that, for those who use the Fuhrmeaact location along this spectrum. Basically, this is done
system, collapsing the four grades into three may be usg-comparing the case under investigation with known
ful. The prognostic data indicate that grouping gradespbints’ along the spectrum that represent diagnostic
and 2 together brings a potential improvement. Theades. The case is then allocated to the category to
TNM Classification of Malignant Tumours includes avhich it is closest or most similar. This is called synthet-
grading scheme for RCC consisting of four divisioris or inductive diagnosis making, an important part of
based on cellular changes [57] (Table 7). Studies hawvieich is probably subconscious [38]. This type of diag-
correlated this system with survival with limited successosis making has the advantage of speed, but factors may
The scheme of histological grading suggested by thiay such a large part that a classification shift in contin-
WHO is very similar to this. Only three grades are sugeus lesions may result and a grade be given that is not
gested: grade | applies to tumours that have the leastsigetly correct. This is due, at least in part, to the inade-
gree of cellular anaplasia compatible with the diagnosjsate description of grading criteria published in some
of malignancy; grade IIl applies to tumours with thelassifications.
most severe degree of cellular anaplasia; grade Il applieShe alternative for diagnosis is the so-called analyti-
to those tumours in between [45]. (For a detailed list ¢dil process [38]. This is usually applied when the criteria
RCC grading systems see [19]). needed in the identification of the grade of a certain le-
There are two major problems with the proposeaibn are well defined. The analytical process is far better
grading systems. The first is that the degree of correflhan the synthetic one, because the pathologist has to
tion of the various systems with survival is not satisfaegvaluate a series of features and their degree of changes,
tory. The other is the lack of observer consistency in thed to compare them with prototypes present in the pa-
assignment of grades to RCC [39]. There might be sew#islogist's memory. The analytical process can be repre-
al explanations for the first problem. One of these is tlsinted as an inference network that allows the patholo-
the importance of each component of the various gradyigt to evaluate the level of certainty associated with a di-
systems is usually untested as a prognostic parameteagnosis or a grade of a lesion. An inference network, or
its own right. Although the tumour grade assigned m&ayesian belief network (BBN), was developed by Dr.
correlate with survival, it is likely that one or more of thPeter W. Hamilton (Belfast, UK) on the basis of previous
criteria used will have no relationship with survival wheexperience acquired in the development of decision sup-
considered in isolation, and therefore have the effectpafrt systems for the grading of prostate and breast le-
unnecessary compounding an already complicated grsidns [23, 44]. In these lesions the application of a BBN
ing classification. allowed the achievement of a higher level of reproduc-
The poor reproducibility of grading systems for RCGhility than when the grading system was applied to a
as for other tumours, relates to the fact that the changasely morphological evaluation. The BBN developed by
form a morphological continuum. Whenever a tumo@r Hamilton was based on the Fuhrman system [16].




288

=
o
|

Table 8 Seminar summa'y

Grade 4
1. Appropriate handling of nephrectomy specimens is essential for
accurate evaluation of diagnostic and prognostic factors in RCC.
2. New classifications have been proposed recently. There are sim-
ilarities between the Heidelberg classification and that proposed
by UICC and AJCC. The advantage of the WHO classification
is that it is concerned with morphologically identifiable cell
types and histological patterns, as seen with conventional light
microscopy.
Grade 3 3. The AJCC and UICC published their revised staging system in
g;ggg % 1997. This scheme has some differences from the 1992 revision.
1 M 3 4 The Robson scheme has the advantage that it has remained un-
changed since it was proposed over 30 years ago. It is easily ap-
plied and allows comparison of recent data with those collected
in the past. The pathological report should contain information
related to both staging systems.
The grade of RCC has prognostic importance essential to pa-
tient management. Nuclear grading is preferred, but the optimal
. . . . . system has not been described. Optimal fixation of the tissue is
Four different grades were in fact included in the deci-needed to avoid artefacts that can markedly affect nuclear and
sion node, and the features and their outcomes for theucleolar morphology. The problem of a more objective nu-
descendant nodes were also derived from the detailed dglear grading is still unresolved. The use of diagnostic decision
scription given by Fuhrman et al. [16]. On-screen image g?hﬁgr;foyg‘lfgs offers the possibility of a flexible approach

showing the different morphological features were Usgdtven though histopathological analysis remains important, fu-
to prompt the user and ensure the consistent entry of eviare prognostic factors should be derived from studies related to
dence to the network. Initial data showed that this diaggenetic and epigenetic phenomena.

nostic decision support system allowed an accurate anal-
ysis of the lesion grade, this being expressed by the cor-
responding probabilistic measure of belief (Fig. 1). The gyen though histopathological analysis remains im-
application of such a system shows a certain number gt n; future prognostic factors should be derived from
advantages that are usually not seen with the morpholgﬁr

ical approach to grading. The most important is the pq)ﬁ_dies related to genetic and epigenetic phenomena. A
sibility of expanding the BBN whenever new features ndamental part will be played by new techniques, such

) . . ; microsatellite analysis and fluorescence in situ hybrid-
available for evaluation and, at the same time, of disc y Y

ing those that show a poor contribution to the gradinga{ ation and by the assessment of the mutation of specific

o o
(o2} (o]
I I

Belief in grade
o
~
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Diagnostic clues

Fig. 1 When evidence is collected for the diagnostic clues (or fea
tures), the BBN system points to grade 4, for which the belief Vﬂl'
ue is highest :

: g n nd their eff n renal tumorigenesis. Th
sults. Different types of features can be included. Th es and their effects on renal tumorigenesis ©

be of v hist hological t b lat wledge of the genetic abnormalities in renal cell neo-
can be of purely nhistomorphological type, or be relalgthsms should eventually be incorporated into the evalu-
to proliferation or morphometrical analysis.

ation, in an attempt to provide a foundation for diagnosis
and perhaps even guide the development of future thera-
py. The morphological evaluation of precursor lesions
and potential precursor lesions together with their mole-

. y . e .cular analysis should allow better understanding of the
According to the "Working Classification for Prognostie,,y 4| history of renal cell tumours and the role of che-
Markers” proposed by the College of American Patho'PrToprevention strategies

gists [24], all morphological features (histological type,
stage, grade) of RCC belong to category I, which means

that their usefulness is well suppo_rted by the I'teratuﬁlferences

and they are commonly used in patient management.

new factors (proliferation markers, apoptosis, neoangid: Apitz K (1944) Die Geschwiilste und GewebsmiRbildungen
genesis, etc.) still need to be tested in large clinical stud-der Nierenrinde. 1Il. Die Adenome. Virchows Arch [A]

; _ 311:328-359
les and/or meta-analyses [25, 27, 47, 58]. 2. Apitz K (1944) Die Geschwilste und GewebsmiRbildungen

. Diag_nOStiC decision support SyStemS’_SUCh as BayeS-er Nierenrinde. IV. Strumen, Krebse und Carcinosarkome.
ian belief networks, case-based reasoning systems andirchows Arch [A] 311:360-431
neural networks, should be developed more extensiveB.Aronson DC, Medary |, Finlay JL, Herr HW, Exelby PR, La

These systems are flexible enough to absorb the analysi%(‘;g‘g('ai‘;’l‘c'\é',P a(lrg?rg)sReecq;’illlecgur(\:/zrd%?m?oinn(é)hsi:i?:h?a(z:q[o?;]dinag-z
factors with well-established prognostic value and New s 3 Pediatr Sur% Sl183 g8 O Prod

markers as soon as they become available and to incargell ET (1950) Tumors of the kidney. In: Bell ET (ed) Renal
porate the clinical, epidemiological and aetiological data diseases. Lea & Febiger, Philadelphia, p 411 _

[6, 7, 12, 31, 33, 49] that characterise the patient. Théy Belnn'rl‘g_ton ZL' B?CKWXTIJB (}?75) Tumt%rsl of thg k(;dﬂey,fre-
represent the solution to the problems of the exact prog-15) RETIC 30 S1CR [ 26 F e PAND S F00 % fose
nostic assessment in each individual patient when on§y Bernstein J, Robbins TO, Kissane JM (1986) The renal lesions

histological type, grade and stage are considered. of tuberose sclerosis. Semin Diagn Pathol 3:97-105

Seminar summary (Table 8)
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