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“Any classification system is only as good as
the existing methodology in determining the extent of the local tumour.”

Donald G. Skinner

I. Introduction

In clinical pathology, the main aim of a tumour examination is to obtain
information for the further treatment of the patient and to determine its prognosis. The
tumour stage and histological type are the most important histopathological parameters
and they provide the basis for a comparison of data obtain for different centers and for the
creation of homogeneous patient cohorts to be used for therapy development. Historically
tumour staging and efforts to achieve uniform histological classification commenced half
a century ago [1]. The relevant literature is growing and it is continuously being
restructured. Consecutive staging and histological classification systems exhibit
significant differences, and appear quite unstable for the practising physician. These
constant changes seem to endanger comparability over consecutive classifications, as well
as the formation of homogeneous patient cohorts of high case numbers. It is also open to
question as to whether these constantly updated classifications constitute a developmental
process, or are only reorganisations of knowledge necessitated by the most recent
information. To date it seems that there is no clear answer to this question in the available

literature.

The basis of pathological staging is the TNM system created by the joint effort of
the Union Internationale Contre le Cancer (UICC) and the American Joint Committee on
Cancer (AJCC). It is in practice modified every five years on average, and so far (i.e.
since 1968) it has been altered seven times. It should be kept in mind that, although
categories T, N and M have identical definitions in each edition (e.g. pT1, pT3a, N2),
their meaning and content have often changed, shifted, been separated or merged, thus
causing significant uncertainty in clinical practice. For example, pN2 in kidney cancer
originally meant the localisation of lymph nodes involved, then their number and a few

years later their size.

The standards in histological classification are set by the World Health
Organisation (WHO), and are disseminated in the publications known in pathology as the
“Blue Books”. The individual tumour types are described in increasing details, which
helps to enhance the precision of pathological diagnostics. It has become evident from



these volumes that the primary driving force behind the renewal of histological
classifications is recognition of different entities using ever newer methods. As a
consequence, once again there is significant variation; however, the results of the use of
an increasingly precise nomenclature are also evident even today. For example,
sarcomatous kidney cancer, formerly an independent entity now means the

undifferentiated forms of all types.

At the time of a decision regarding therapy or the introduction of new therapeutic
procedures, it is well worth checking on the stability of the stage classification and
histological subtype of the organ in question. If the classification (or some part of it) of a
given organ is frequently changed, it is worth asking why this happens. One might ask,
for instance, to what extent the frequent changes are due to statistical uncertainties or to

methodical inadequacies.
1. Objectives

Our objective was to study the development of the two most important
pathological factors required for the treatment of urological tumours, namely staging and
histological typing, in order to obtain data to help devise more accurate procedures. We
wished to identify those points where their application in daily diagnostic practice is the
most problematic. Based on our knowledge investigations, two such areas were analysed

in depth,

1. We wished to reduce the subjective component present in the pathological staging
of radical cystectomies, and to this end we developed a cut-up protocol that
minimises it.

2. We wished to examine the applicability of the genetically based classification of
kidney tumours in the differential diagnostics of papillary kidney tumours.

Il. Evolution of the staging system

/1 General characteristics of the TNM system for urological tumours

In general, stages should take into account the anatomical dimensions of primary
tumours, the status of lymph nodes and distant metastases. The objective of any
staging system is to help clinicians in planning therapy and to obtain prognostic data,
as well as to promote the improvement of therapeutic procedures and to permit the

comparison of data originating from various treatment centres on a uniform basis.



In 1954 the Union Internationale Contre le Cancer (UICC) established the
Committee on Clinical Stage Classification and Applied Statistics, led by Dr. P. Denoix.
The Committee formulated its recommendations for 23 organs by 1968. These
recommendations constituted the basis of the first edition of TNM, which, however, did
not include urological malignancies except for those of the penis. The second edition
published in 1974, however, was already complete. In the first three editions, there were
significant differences between preoperative (clinical) and postsurgical pathological
stages. The latter was a considerably simplified version of the former, and also contained
numerous inconsistencies. In the case of bladder tumours, for example, the preoperative
classification of the second edition took microscopic evidence into account. Although this
can be carried out using a TUR (Trans Urethral Resection) sample, the microscopic
diagnosis of uterine or vaginal involvement, which is required for staging as pT4a, is
surely infeasible. Cystectomy may be presumed, which, however, is a postoperative state
in any case. At the same time, pathological stages themselves do not contain subgroups,
which are often assessed by microscopic examination. However the separation of a

pathological staging system from clinical ones gradually occurred.
111/2  Kidney tumour

The first staging system was created by Flock and Kadesky in 1958, based on
macroscopic surgical and pathological observations. However, a five-year follow-up of
353 cases did not reveal any significant differences between stage 1 and stage 2 [2]. In
1963 Robson improved the system, which became widely accepted after. In the course of
the surgical and pathological evaluation of 88 operations including lymphadenectomy,
Robson established that prognosis depended on histological grade, the infiltration of the
macroscopically visible veins; the involvement of the surrounding structures the presence

of metastases in lymph nodes and distant organs (Table 1).

Stadium | Description

I Tumour is confined to the kidney. Perinephric fat, renal vein and regional nodes show
no evidence of cancer.

I Tumour involves the perinephric fat, but is confined within the Gerota’s fascia. Renal
vein and regional nodes show no evidence of cancer.

i The tumour involves the renal vein or regional nodes with or without involvement of
vena cava or perinephric fat.

v Distant metastasis secondary to renal cell carcinoma present on admission. Or,
histologic involvement of visceral structures by tumour.

Table 1. Robson’s tumour stage classification system




Robson’s classification allowed a more precisely classified than with former
systems. However, just four categories were available, hindering the possibility of a more
precise differentiation. Despite this, it was more widely used at that time than the first

three TNM systems.

The first TNM classification did not include the kidney. The second considered
the postoperative pathological stage to be identical with the preoperative clinical stage,
even though the vascular propagation of the parenchyma or arteriographically verifiable
parenchyma continuity cannot be subjected to a histological analysis. Similarly, lymph
node fixation in the N3 category can only be assessed surgically. The M category was not
included in the second edition. The involvement of the neighbouring organ was classified
as the T4 category in the second edition. This was far seeing in the case of the adrenal
gland, whereas it was treated as a lower category in next four editions and returned to its
former position only in the most recent editions. The third edition included a separate
stage defined “V” category that indicated vascular involvement, which appears to have

been influenced by Robson’s classification (Table 2).

VO Veins do not contain a tumour

V1 Renal vein contains a tumour

V2 Vena cava contains a tumour

VX Veins cannot be assessed

Table 2. The third edition of TNM included a separate “V” category that indicated

vascular involvement

Categories based on tumour size were first introduced in the third edition. A low
size range was reserved for T1 stage, just for incidentally recognised tumours. As regards
lymph nodes, the stage-determining role of laterality was withdrawn and classification
was based not just on the size but also the number of nodes. The M stage was introduced
and it has remained unaltered to this day. The fourth edition abolished “V” category and,
following the general TNM concept, merged it into the T category. This also meant an
integration of the Robson system into the TNM nomenclature. At that time subcategories
were introduced, opening up the possibility of a more refined classification. The
involvement of the adrenal glands was still not clarified, but it was treated as a lower
stage (T3a) than in the second edition. The fifth edition introduced a tumour diameter of 7
cm as the cut-off between the T1 and T2 categories, which has, been retained. The N3

category was abolished and the rest was left unchanged. In the sixth edition, tumours with




diameters less than 7 cm were classified into subgroups. In the seventh edition, tumours
larger than 7 cm were also divided into subgroups, and a tumour spreading to the adrenal

gland in a continuous fashion was classified as pT4.
111/3  Bladder tumours

The foundations of the stage classification of bladder cancers were laid down by
Jewett and Strong [3]. Between 1919 and 1944, they analysed the autopsies of 127
patients who died as a consequence of infiltrating tumours. They found a correlation
among metastasizing tumours, a spread in lymphatic vessels, fixation to surrounding
structures and tumour infiltration depth. Three groups were defined, namely A:
submucosal infiltration, B: muscular infiltration, and C: perivesical fixation (Figure 1).
They showed that the number of lymph nodes involved and the probability of distant
metastases and of fixation increase with muscular infiltration and that these are even
higher when extra organic propagation occurs. They found that submucosal spread is
potentially curable, whereas only a quarter of fixed tumours are successfully treated. This
publication clarified the position of the efferent lymphatic vessels of the bladder relative
to the peritoneum and the abdominal wall, and identified the organs that most often
harbour distant metastases (non regional lymph nodes, liver, lungs, vertebral column) [3].

Figure 1. The stage
classification by Jewett and

Strong from the original

publication [3]

In 1952, based on 80 cases, Jewett further refined this classification system: he
divided muscular involvement into B1 (superficially invasive) and B2 (deeply invasive)
groups [4]. The soundness of this decision is still being debated, and Jewett himself had
doubts at one point. In fact, in 1978, he wrote: “It seems probable that our arbitrary
dividing line drawn 30 years ago at the halfway level to separate B1 (pT2a) from B2
(pT2b) tumours was too superficial” [5]. Nevertheless, the division is still valid today.
The work of Jewett and Strong was supplemented by Marshall, who introduced stage 0
and in situ carcinoma, and separated tumours not infiltrating the lamina propria.

However, he also included those cases where the presence of neoplasia was confirmed in


http://1.bp.blogspot.com/-IaolOxw9Dzc/UufRfQAGUkI/AAAAAAAAGM8/1ybq0n_leo4/s1600/jewett1946.jpg

a biopsy within 30 days, even though it was not observed at the time of the examination

[6].

The classification proposed by Jewett, Strong and Marshall was largely
incorporated into the TNM system. It translated the letter symbols into its own
nomenclature, and supplemented the pathological classification with a clinical
interpretation. The entity known today as pTa corresponds to pTis in the second edition; it
IS not mentioned in the third edition, and is again in continuous use starting from the
fourth edition. Consequently, it is from that point on that the meaning of pTis as a “flat”
tumour can be considered well established. Actually there were no more modifications at
thet point in the later and third editions. Subepithelial connective tissue infiltration, once
separated by Jewett, is still in use under the name of pT1. In the fourth edition, perivesical
adipose tissue infiltration was first divided into microscopic and macroscopic categories.
In the case of lymph nodes, the size of the metastasis has become relevant, like in other
organs. The fifth edition has the classification used today, the only difference being the

consideration of the number and localisation of the lymph nodes involved.

I11/4 Accurate determination of the pathological stage of radical cystectomy

specimens using an oriented cut-up protocol

The stages assessed in cystectomy reveals a considerable variability in the
publications [7-21] (Table 3). We think that, behind this heterogeneity there is an
insufficient standardisation of the pathological processing of radical cystectomy
specimens. As regards the importance of the pathological reports [22, 23], a Gross
Dissection Protocol for Radical Cystectomy (GDPRC) samples was developed and
introduced into the daily routine practice of our Institute. Our main intention was to
further improve the European recommendation [24] by utilising the potential of the

commercially available macroblock technique.
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Table 3. 15,586 stage related data taken from more than 27, 397 cystectomies,
reported in 15 international publications. Here, we focused on credibility. Only those
papers were considered which presented more than 350 cases, demonstrated the practice,

and all of the stages were described including pTO

The incidence of tumours of the bladder has been on the increase over the past
two decades, and this type of tumour is a problem of increasing importance world-wide.
In 2002, 357,000 new cases were registered globally by the WHO, making bladder cancer
the fifth most common tumour type in men and the eighth in women [25]. The treatment
for advanced bladder tumours (pT2-4a) is radical cystectomy. In Hungary, for instance,
172 operations of this type were performed in 2010.

The most important information for clinical decisions regarding advanced bladder
cancer and for the determination of its prognosis is the clinical stage of the tumour. The
majority of these tumours are of urothelial origin and are poorly differentiated, which
means that they cannot be classified on the basis of these characteristics [22]. In nearly
half of the cases, the clinical stage does not match the post-surgical classification based
on histopathological examination [26] because physical examination and imaging
techniques are of limited value for the establishment of the clinical stage. The typical
accuracy of CT scans is only 54.9%. In 39% of the cases it gives larger dimensions and in
6.1% of the cases gives smaller dimensions than those confirmed by histology [27]; and,
similarly, CT is not adequate for the evaluation of either muscle invasion [28] or spread
to the perivesical areas and into the lymph nodes [29]. Recent technical innovations have
not improved this situation. Neither has the application of fluoro-2-deoxyglucose PET/CT
significantly enhanced the precision [30]. Overall, clinical and pathological stages
coincide only in about one-third of the cases [31]. It has been established that the
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pathological examination is decisive for the design of postoperative therapy and for
prognosis [16, 22, 23]. The most important step of the pathological processing of the
sample to be studied is the selection of the areas to be processed for microscopic
examination, because these areas will represent the entire tumour, and these will be
studied in detail by microscopy, immunhistochemistry or pathological consultation.

Microscopic examinations go back much further than the guidelines for the cut-up
of surgical samples. Consequently, their system of criteria is not as developed as that of
the latter. The first set of guidelines regarding the cut-up out of a urinary bladder that was
removed because of cancer was issued 55 years ago [32]. Several manuals of ever
improving quality were published before the latest one considered which is to represent
the standard technique [24]. All of these recommendations are consistent in that they
enumerate the areas of the specimens that need to be cut out, but do not elaborate on the
mode of cut-up, even though they describe two different procedures for the dissection of
the specimen in detail. The mode of cut-up and the positioning in microscopic sections of
certain organs such as the uterus, the cervix, the fallopian tube, the appendix and the skin
have been meticulously regulated. The main objective of all these guidelines is to reduce
the subjectivity in the cut-up procedure that come from the different detections of the
pathologist.

Here we describe in detail the cut-up, embedding and microscopic evaluation
steps of the processing of radical cystectomy samples as well as the results obtained, and
we will also mention the financial and workload aspects of the procedure.

From 2008 to the first quarter of 2012, 138 radical cystectomies were performed at
the Department of Urology of the University of Szeged. These samples were
histologically processed as a whole using macroblocks. They were taken from 99 men
and 39 women. The average age was 62.3 years; that of men was 64 years (range: 41-76),
whereas that of women was 60.6 years (range: 49-71).

Processing of surgical samples

The processing and histological evaluation of cystectomy specimens is described
in the publication [33]. In short, the samples were fixed in 10% formalin without
dissection, for a minimum of three days. The cut-up procedure of the cystectomy material
is schematically presented in Fig. 2. An anterior orientational incision was made from the
urethral orifice to the bladder dome (Fig. 2). Male and female bladders were further
dissected by applying different steps:
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Figure 2. The cut-up procedure of radical cystectomy (a: male b: female)

Cut-up steps of the male urinary bladder

1.
2.
3.

4
5.
6
7

The preparation of an urethral resection line

A wedge-shaped section of the prostate

The preparation of a bladder-prostate basal block including the bladder
base and the prostate base

The preparation of 12 radial sections of the basal block

The preparation of cross-sections above the basal block

The processing of the bladder dome in sagittal parallel levels

The embedding of the seminal vesicle.

Cut-up steps of the female urinary bladder

1.

The uterus complete with its bilateral appendages and the antero-superior
area of the vaginal wall were separated from the bladder

A cross-section also containing the urethral resection level was prepared
for further study.

The bladder was embedded in the form of cross-sections.

The processing of the bladder dome was identical with the cut-up steps of
the male bladder.

The uterine portio and the vaginal stump were embedded in parallel
sections after separation from the cervix.

The entire area of the uterine cervix in contact with the urinary bladder
below the peritoneal junction was embedded in cross-sections.

The uterine corpus and the bilateral appendages were prepared for

examination using the relevant procedural protocol [34].
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The GDPRC was implemented in a non-rigorous way. The most frequent
modification was that of visualisation, for both cutting levels, of the lesion selected as
important on the cutting surface. Regional lymph nodes were embedded as a whole and
larger ones were halved.

Stages were determined with the AJCC/UICC TNM system, which was revised in
2002 [23]. The frequencies of the individual stages were then expressed in percentages.
Differences were evaluated using the one-sample z-test. (p value<0.05)

The data on stages and sizes

The GDPRC was introduced as a daily routine processing procedure at the
Institute of Pathology of the University of Szeged in 2008 and, in the case of each radical
cystectomy specimen, it has been maintained ever since.

The results are shown in Table 4. Obturator lymph nodes were removed in 126 cases

(91.3 %). In two cases the lymph nodes formed conglomerates that were not taken into

account.

pTO pTa | pTis | pT1 pT2 pT3 pT4
No. of cases (%) 12(8.7) |1(0.7) |4(2.9) [21(15.2) |29 (21) |48 (34.8) |23 (16.7)
[Total no. of lymph nodes 240 13 64 398 517 840 327
lAverage no. of lymph nodes 20 13 16 21 39.4 39 29.5
No. of metastatic lymph nodes
(percentage of total no. of lymph |13 (5.4) |0 0 2(0.5) |18(3.4) |123(14.7) |58 (17.7)
nodes in category)

Table 4. The stage distribution in 138 consecutive radical cystectomy assessments
with the GDPRC

The average sizes of the 124 preparations were: supero-inferior 101.6 mm (range:
40-170); medio-lateral 92.7 mm (range: 40-140); antero-posterior 75.7 mm (range:35-
130). The average mass of the 119 specimens was 308 g (range: 46-680).

Using the macroblock technique, we were able to prepare 7-mm-thick bladder
wall sections and prostate sections with a maximal thickness of 5 mm.
Material consumption and costs

On average, 9.2 macroblocks and 14 standard blocks were used for our processing
of the bladder and the prostate. In the case of radical cystectomy of male patients, an
average of 9.8 macroblocks and 16.3 standard blocks were prepared. In the case of

cystectomy of female patients, 8.8 macroblocks and 9.6 standard blocks were applied.
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The cost of the materials used for preparation of a macrosection was €1.8, whereas
that of a standard histological section was €0.25. The average cost of the materials and
chemicals used for processing using to the GDPRC of a male radical cystectomy
specimen was €21.8 and that of a female one, €18.2. A necessary one-time investment
was that of a macro head for the microtome. Cut-ups with photographic documentation
took about two hours per case and the microscopic examination took further two hours of
the pathologist’s time.

The cut-up procedure of the urinary bladder has remained basically unchanged
since the publication of the first guidelines 55 years ago; it has only been supplemented
by a list of the anatomical structures deemed important to examine. These guidelines
leave it to the pathologists to select those of the listed areas that may be expected to
contain microscopic lesions [24]. This method of selection, however, is only of limited
value, especially in the case of formalin-fixed samples [35]. Due to the recognition of the
significance of the additional information to be gained for clinical use, the need for a
more precise determination of the pathological processing technique of cystectomy
specimens arose fifteen years ago [36]. The first trial with a relatively large case number
was conducted by Soto et al. They inflated the bladder with celluloid, and applied a
lengthy procedure only to 45 radical cystectomy preparations that could be examined as a
whole over the fifteen-year period [35]. The most commonly applied method is the step-
sectioning, which begins with the urinary bladder being opened through the urethra by a
cut along the anterior wall, stretched on a corkboard and fixed. The bladder and the
connected organs are next cut into 5-10 mm horizontal sections, which are embedded in a
topographically registered block. The overview of the often very numerous microscopic
sections of course necessitates graphic registration. A similar technique is one that has
been the only method recommended for application as a routine evaluation procedure, in
which the sample by an incomplete frontal and a subsequent sagittal cut results in a
specimen consisting of four quadrants forming an X shape. The 50-100 blocks per case
were grouped by quadrants, marked by the letters of the alphabet and located on a
photograph or drawing of a specimen [36]. However, the reconstruction with standard
blocks and the dimensions of the tumour cannot be accurately determined due to the
distortion of size and the difficulties of orientation. In addition, it is not suitable for the
examination of relatively large tumours prolapsing into the lumen, because these cannot
be laid out without destroying them. Owing to this, the same is true for the cut-up
guidelines currently in use. All in all, the step-sectioning method may only address one or

two special targeted questions for research purposes. Dissection in a single sagittal
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section led medially through the specimen may be demonstrative and it is used in
textbooks and publications to support the conclusions they have reached.

Today, the accepted routine pathological processing of cystoprostatectomy
samples is summed up in the pathological handbook edited by Rosai and Ackerman. This
manual represents the most widely accepted international recommendations. It provides a
list containing the anatomical locations to be examined, and two drawings to aid
dissection; the latter also show some of the locations to be examined, given in the list.
When only minimal cut-ups are considered, at least 25 have to be made on a male
bladder, and only three (!) of these will come from the tumour [37].

With the GDPRC we perform the examination on macrosections in a standardized
mode which eliminates subjectivity inherent with the cut-up procedure described above.
This is the most critical step of pathological processing and we adapted it to the
conditions of daily routine, while keeping the possibility of intervention open. Obvious
advantages of the GDPRC are the following:

This technology allows an unambiguous definition of category pTO

Values between 6% and 41% proportion of pTO resections have been reported as
not negligible [16, 38]. What is more, due to the increasingly effective neoadjuvant
therapies and the application of extended TURB, an increase in the number of cases is
expected [39]. In the absence of suspicious macroscopic signs or data regarding the
localisation of earlier interventions, there is no guidance on how to preforms the cut-ups.
If the first cut-ups displaying tumour negativity were made in a non-oriented fashion,
subsequent cuttings can only be incidental, and no guidance is given for their mode,
extent or number. The papers investigating the clinical significance of pTO sought to
verify tumour negativity by taking random cut-ups [40]. The heterogeneity of
pathological processing may be a significant factor in the standard deviation of the
frequency of pTO of published data. In the course of implementing the GDPRC, only
those resections were classed as pTO resections where the granulomatous area and the
hemosiderin deposition indicative of the earlier intervention were observable and the
entire preparation appeared tumour-free.

Subcategories of category pT2 can be precisely determined

Recently the usefulness of pT2 subcategories has become the focus of intensive
debate. The division of muscle invasive tumours into internal and external layer
involvement was based on Jewett’s experience of autopsies of 107 patients who died from
bladder cancer. The TNM system has also adopted this classification [41]. In contrast,

Cheng et al. identified tumour size rather than infiltration depth as a prognostic marker,
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and supported their conclusion with numerous references [42]. In the course of follow-ups
123 muscle invasive tumours, American researchers failed to find any difference among
subcategories of various infiltration depths, and hence suggested the simplification of the
AJCC’s classification based on the same principles; in other words, they abolished
subcategories [43]. A recent international study, however, found the TNM system feasible,
based on 565 cases [44]. The settling of the debate is made more difficult by the fact that
after formalin fixation, aggressively infiltrating tumours exhibiting unicellular and
tentacular spread which cannot be seen during naked eye examination or by palpation.
Also, current imaging techniques do not offer any better resolutions than the microscopic
ones. All these things can be overcome with the GDPRC, where the simultaneous
preservation of the localisation and dimensions of the infiltrating area as well as its
relationships with the surrounding tissues of tumour can be tested.

The category pT3a can be precisely identified.

The cut-ups for examination of microscopic progression beyond the bladder using
the naked eye can only be done theoretically. All these circumstances may have
contributed to the numerous reports of the failure to find differences between pT2 and
pT3a [45]. The determination of the stage as to whether it is localised to the organ or
spreading extravesically is also essential for prognosis and the planning of adjuvant
therapy [46]. The validity of the subcategorisation of stage pT3 has been verified on the
basis of a large number of cases (n = 2388), and this supports the usefulness of the
currently used TNM system [45]. The GDPRC enables the identification and localisation
of extravesical spread and measurement of its dimensions.

The category pT4a and prostate infiltration can be assessed precisely

The infiltration of dense prostatic tissue (pT4a) after formalin fixation is usually
invisible to the naked eye. The route of spreading can occur (i) by breaking through the
entire thickness of the bladder wall, or (ii) via the urethra. This point has some prognostic
significance [47]. There is, however, no advice given on the method of the examination of
prostate infiltration. Donat et al. studied three specimens cut to 3-mm-thick sagittal
sections [47]. In this way, the urethra can be represented in only one or two cutting
surfaces, whereas the urethra may not just be a route of infiltration but also a primary
tumour site. The other possibility is the separation of the bladder and prostate. In this case
both organs are dissected according to the protocol corresponding to the primary cancer
of the given organ [48]. Our approach offers the possibility of microscopically studying
both organs in one section. The 12 radial cut-ups of the bladder-prostate basal block not

only preserve the relationship between the two organs, but 3D measurements and the
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circumferential resection distance can also be determined. This is important because it
concerns the nearest resection edge. Our approach allows an extensive examination of the
bladder neck as well.
Processing of prostate and urethra

The entire prostate tissue below the bladder-prostate basal block was studied in
macrosections, in compliance with the current recommendation [49]. However, since the
prostatic urethra runs in an anteriorly open angle, the cross section plane of the urethral
resection margin and the plane of the basal block are not parallel but form a triangular
section. (The reason why this does not occur in prostatectomy specimens is that the
urethral resection line is not taken into account during the preparation of either the apex
or the base, because it is not our intention to get complete cross-sections of this part.) The
orifices open antero-medially from the vertical axis due to the physiological anteflexion
of the urethra. In order to retain all surgical edge markings in the sections, further cuttings
were also performed at an angle. In the case of prostate tumours, the infero-superior size
was estimated from the slide thickness as half of the maximal thickness of the triangular
block. Our approach permits the extensive examination of the bladder neck area, the
proximal part of the urethra and periurethral tissue. In the case of urethral stump
involvement, the distance from the resection margin was assessed from sagittal sections
made after recovery from the block by melting.
Comparison of the Stage Distribution Assessed by the GDPRC with the Literature

The incidences of the pathological stages of cystectomies exhibit significant
differences even within the same geographical region and time interval, even when the
tests performed prior to cystectomy and the surgical indications are practically identical.
Nevertheless, the incidence determined on the basis of a large number of cases must
reflect the actual incidence. We therefore carried out determinations by using the data on
15,586 stages of 27,394 cystectomies presented in 15 publications from the period
between 1971 and 2010 [5, 9-22]. Here, we just concentrated on credibility. We
reviewed those papers that described over 350 cases, demonstrated the practice, and each
category was present, including pTO. Furthermore, the percentages were also given along
with numeric data for each category. (Blank spaces are shown where data were combined
in the table.) We also created a summarised group from each category and counted the

average frequency (see Table 3 and 4 and graphically on Figure 3).
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The relatively small number of cases evaluated with the GDPRC quite accurately
reflects the statistical data based on a lower number of cases. The differences observed
are due to our more precise approach: the case numbers in the pTis-pT2 groups were
smaller, while those in groups pT3 and pT4 were greater. With pT4, the difference was
significant (11.36 % vs. 16.6 %, p=0.049).We think that the more frequent occurrence of
cases in the highest stage may provide a partial explanation for the generally bad
prognosis of cystectomies.

The incidence of pTO among the cases we studied was slightly higher than the
average of the published data (8.7 % vs. 6.1 %). The reason for this may be that the
histological examination of preoperative TUR cannot provide a reliable evaluation of the
completeness of tumour removal, and the resolution of imaging techniques is insuffitient
in cases of small tumours. The surgical indications for this stage are therefore more
uncertain, and are unsuitable for a good comparison.

The sample dissected using the GDPRC also allows the evaluation of other possibilities

The GDPRC allows as a part of daily routine the assessment of further prognostic
factors such as:

The three-dimensional measurement of tumour dimensions
The representation of the full heterogeneity

The mapping of the infiltration pattern

A wDdpE

Microscopic measurement of the distance and the extension of

the circumferential resection line

5. The better identification able of vascular and perineural
infiltrations

6. The determination of the associated urothelial dysplasia/in situ

carcinoma.
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Limitations of the GDPRC

The GDPRC is more labour intensive and more expensive than the protocols used
today. Current processing requires cutting into 25 standard cassettes, and this means only
three standard blocks from the tumour and one from the surrounding mucosa. Hence the
estimated cost is at least €6.25 (25 x €0.25 = €6.25). The amount of materials used by the
GDPRC for male bladders is three and a half times more and for female bladders, three
times more.

Macrosection preparation requires a lot of practice, but the majority of the
technical staff has already gained the necessary experience in the course of processing
other organs, and they are capable of cutting 4-6 micrometre sections. Staining and the
immunohistochemical processing of macrosections have not yet been automated. The
GDPRC is especially labour intensive for pathologists.

The 7-mm-thick slides placed in macroblocks using the GDPRC technique as part
of the routine pathological procedure is a reasonable compromise because we do not need
to inflate the bladder before fixation, or to submit it to special preparative procedures
under clinical conditions.

The GDPRC is not suitable for the processing of atypically resected material.

In spite of the unparalleled development of diagnostic and therapeutic devices, the
survival rate of patients undergoing radical cystectomy has not improved in the past forty
years. Their five-year survival rate continues to be barely more than 50% [50]. In order to
improve the pathological examination that determines the post-operative therapy, we
applied macroblock techniques to minimise subjective factors affecting cut-ups in daily
routine. This may be required not just for the pathological examination and for the
comparability offered by the rapidly developing imaging procedures, but also for the
determination of the effectiveness of locally instilled, molecularly targeted therapies, the
introduction of which is expected in the near future.

I11/5 Prostate tumours

The first prostate staging system was published in 1956 by Whitmore. He devised
four groups; namely A, incidentally recognised, not palpable; B, palpable and localised to
the organ; C, spreading outside the prostate but not metastasizing; D, metastatic tumour
[51]. This system was further refined by Jewett with the introduction of subgroups,
creating a pathological approach that has a prognostic potential. In the Whitmore—Jewett
system, also known as the ABCD system, a localised tumour might be focal (Al) or
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diffuse (A2). In B1, the tumour involved not more than one lobe, whereas in B2, it was
more, but it did not spread beyond the capsule. C1 stage tumours cause minimal invasion,
and C2 cause extensive extracapsular, ureteral or urethral obstruction. Due to its ready
applicability, the Whitmore—Jewett system gained wide use in the United States, but it
was not appropriate for the description of a more complex process. About 25% of patients
with a tumour extension corresponding to stage B already have nodal metastases, which
places them into the D1 category; however, D1 itself contains no information regarding
the tumour size or extent. Neither did the determination of extension relative to the lobes
— a subject of continuous debate to this day — permit accurate usage. The demand for
differentiation in terms of size was already formulated at that time.

The first edition of TNM did not include the prostate, or any other urological
malignancies. The classification given in the second edition was not widely accepted. The
third edition essentially adopted the Whitmore-Jewett classification, but applying the
TNM designations (Table 5).

TNM 3. Jewett — Description in TNM nomenclature

Edition( | Whitmore

1978) system

T0 - No evidence of tumour

Tla Al Three or fewer microscopic foci of carcinoma

T1lb A2 More than three microscopic foci of carcinoma

T2a Bl Tumour 1.5 cm or less in greatest dimension with normal tissue on a
least three slides

T2b B1 Tumour more than 1.5 cm in greatest dimension or in more than one
lobe

T3 C1 Tumour invades the prostatic apex, or into or beyond the prostatic
capsule, bladder neck, or seminal vesicle but is not fixed

T4 C2 Tumour is fixed or invades adjacent structures other than those listed
inT3

NO - No regional lymph node metastasis

N1 D1 Metastasis in a single lymph node, 2 cm or less at greatest dimension

N2 D1 Metastasis in a single lymph node more than 2 cm, but not more than

5 cm at greatest dimension, or in multiple lymph nodes none more
than 5 cm at greatest dimension

N3 D1 Metastasis in a lymph node more than 5 cm at greatest dimension MX
Presence of distant metastasis cannot be assessed

MO No distant metastasis

M1 D2 Distant metastasis

Table 5. Comparison of the 1978 TNM classification with the Whitmore-Jewett system

In situ prostate carcinoma (pTis) was omitted, and subgroups were introduced. Extension
became the main parameter, replacing uni- or multifocality. This approach has been

retained to the present day and in the fourth edition the pT3 separated into three
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subgroups according to the laterality of extracapsular spread. Apex infiltration was
designated pT2 rather than pT3; however, the bladder neck was placed into the pT4a
category. Also, nodal stages were classified in terms of size. With the incorporation of

distant metastases, this classification applied is the same even now.

The fifth edition of TNM practically meant that the pT1 group was no longer used
there, but was still used in clinical TNM. Although this stage could only be confirmed by
histological testing, microscopic examination in itself was not suitable for the
determination of the stage (anatomical extension). The basic objection was that, due to
the sampling technique applied, the exclusion of a possible higher stage was impossible.
In other words, a TUR sample is not suitable for excluding the possibility of
extraprostatic spread or seminal vesicle involvement. Although extraprostatic extension
may be observed in needle biopsies, the involvement of the seminal vesicle cannot be
wholly excluded. Indeed, the T1c was justified only when tumour spread had also been
confirmed by a clinical examination, even when it had been revealed in biopsies taken
from both sides. This practice placed special emphasis on excluding the uncertainty
introduced by the sampling technique. The identification of the pathological stage

requires samples from radical prostatectomy and from the lymph nodal regions.

The fifth edition made an attempt to simplify matters. The involvement of only
one or both lobes was to be taken into account by the classification into one of two

subgroups. As will be seen below, this attempt eventually proved unsuccessful.

A detailed description of pathological stages helps to rule out anomalies such as
the requirement of fixation to neighbouring structures in the case of the pT4 category.
Only the criterion of bladder or rectum involvement was retained (inasmuch as it can be
histologically assessed, i.e. it is contained in the sample). The spread to the bladder neck
still received no special emphasis, so it was included as part of the pT4 category.
Moreover, positivity of the surgical margin is mentioned for the first time, although this is
due to surgical interventions than the physical extent of the tumour.

In case of tumours localised to the organ, the categories of the fourth classification
applied ten years earlier were reintroduced in the sixth edition. The simplification that
wished to take into account only the involvement of one or two lobes provided not to be
sufficiently prognostic [52]. However, the classification used over nearly a quarter of a
century and also adopted by the seventh edition is not satisfactory either. It is evident that

in the case of two small tumour foci, their location on one or two lobes (pT2a vs. pT2c)
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has no significant impact on prognosis. But a large tumour involving half of a lobe
probably has a worse prognosis than two small tumours of bilateral localisation, each
measuring a few millimetres [53]. For this reason the need for classification in terms of
size had already been recognised previously; however, the satisfactory way for such a

classification has not yet been identified [54].

The seventh edition treated bladder neck infiltration separately, and classified it as
pT3a.

111/6 Testicular tumours

Clinical and pathological stages are separated in the TNM system in general, but
in the case of the testes this is not so explicit. The T categories are identical with two
exceptions (pTis and pT4). This means that determination of the clinical stage
necessitates histological examination following orchiectomy. In situ carcinoma can of
course be examined only by applying histological methods; this category first appeared in
the third edition of TNM.

In the fourth edition the significance of the involvement of rete testis as an
anatomical region of testes diminished, and it was changed from pT2 to pT1. Epididymis
involvement was moved from pT3 to pT2, funicular involvement from pT4a to pT3, and
scrotal involvement to pT4. Thus subcategories were eliminated from the TNM system of
the testicular cancer. As for lymph nodes, classification in terms of size was introduced

like in other urological tumours and using identical size ranges.

In the fifth edition, vascular involvement was introduced as a staging factor and its
presence meant pT2. Distant metastases were divided into two subgroups, namely lymph
nodes beyond the given region and lung metastases (M1a) and metastases located beyond
these structures (M1b). Even though it is not a pathological definable stage, the S stage, a
new concept introduced as an exception to the TNM system based on anatomical
extension, should also be mentioned. The new category served to confirm the prognostic
significance of serum marker levels. In a minor modification of pN2, tumour spread

beyond the lymph node irrespective of extension was also introduced.

In the sixth and seventh editions, no changes were made concerning the testis,
which means that the same system has been used for 15 years, thus constituting the most

stable stage classification among urological tumours.
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111/7 Penile tumours

The penile staging classification system introduced in 1966 by Jackson was in use
up to the first TNM classification (Table 6). Classification in terms of categories was
based on tumour operability and lymph node status, and did not take size, depth of

infiltration or histological appearance into account [55].

Jackson stage | TNM Stage Groups

Stage | T1-T2, NO, MO Tumour limited to glans penis and/or prepuce

Stage Il T1-T2, NO, MO Tumour extending onto shaft of penis

Stage 11l T1-T3, N1-2, MO Tumour with malignant but operable inguinal
nodes

Stage 1V T1-T4, NO-N4, MO-M1 | Tumour invades adjacent structure; inoperable
nodes or distant metastasis

Table 6. Comparison of Jackson’s categories with the firstly introduced TNM stages

As a single exception among urological tumours, penile cancer was already
included in the first edition, and it was retained in the second and third editions without
any change [56]. Pathological stage referred to clinical stage without modification. A
penile tumour was treated as a superficial process by this system, and it was classified in
terms of extension. Surgeons from Heidelberg worked out a modified TNM system,
taking into consideration the localisation of the primary tumour and the extent of
infiltration. The modifications did not result in any significant differences in the survival
rate [57].

The fourth edition brought about considerable change. Verrucous carcinoma was
introduced as the pTa stage, but pTis was also retained. Size as a determinant factor was
replaced by the layers affected in the course of in-depth spread. The number and
localisation of lymph nodes were taken into account instead of the infiltration of the

surrounding structures, and this was not altered up to the sixth edition.

In the seventh edition, pT1 was divided into two subgroups, taking
lymphovascular invasion as well as tumour differentiation into account. The meaning of
T3 was restricted to urethral involvement. The prostate was treated as an ‘“other
neighboring stucture”. The clinical and pathological statuses of lymph nodes were
unambiguously separated, and in N3 the spread of metastases beyond the lymph node also

gained importance, just like in the case of testicular tumours.
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IVV. Changes in the histological classification

WHO issues the publications known as “Blue Books” for the histological
classification of tumours in various organs of the body, among them urological tumours.
The first of these called “Histological Typing of Urinary Bladder Tumours” was
published in 1973, followed by “Histological Typing of Testis Tumours” in 1977,
“Histological Typing of Prostate Tumours” in 1980 and “Histological Typing of Kidney
Tumours” in 1981. They contained short descriptions of the tumours, supplemented with
large numbers of photomicrographs. Second editions on renal and testicular tumours were
republished in 1998, on bladder tumours in 1999 and on prostate tumours in 2002. These
already included immunohistochemical (IHC) photomicrographs. The two most recent
WHO classifications are called “Pathology and Genetics. Tumours of the Urinary System
and Male Genital Organs” (2004) and “Tumours of the Urinary System and Male Genital
Organs” (2016) summarises urological tumours in one volume. The title itself implies that
tumours are basically diseases of genetic origin. This publication defines tumour types,
describes their epidemiology, key clinical features, macroscopic characteristics,
histological and IHC properties, genetic deviations and prognostic and predictive factors.
Categories are differentiated by applying classical pathological and genetic tests. These
last two, even physically most extensive books, also contains a description of tumours of

the penis.
VI/1 Kidney tumours

The first description of a kidney tumour was given by Miriel in 1810. Twelve additional
cases were documented in the fifteen years following. The first classification was
proposed in 1826 by Konig, who classified tumours according to their macroscopic
appearance (fungoid, medullary, cicatrising and adipose). The first series of kidney
tumours was compiled by Rayer in 1831-1838, and published in his three-volume
“Treatise on Renal Disease” in 1841. He classified tumours into three groups based on
their appearance and clinical features, namely (1) non-visible cancer (tumour of
medullary appearance without kidney enlargement or haematuria); (2) caliceal cancer
(with nephric pain and haematuria); and (3) cicatrising cancer (often associated with
haematuria). In the next two decades, kidney tumour research focused on the histological
approach in order to determine the histological origin of the cancer. When Robin
described in 1855 that proliferating cells of the tubular epithelium form tumour nodules,
he assumed that the cancer originated from the renal tubules. This observation was
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confirmed by Waldeyer in 1867 by autopsy findings [58]. In contrast, in 1883 Grawitz in
his book entitled “Die entstheungen von Nierentumouren aus Nebennierengewebe”
described renal cell carcinoma as a hypernephroma, which he thought originated from the
adrenal gland due to its histological appearance [59]. In spite of the opinions of leading
pathologists of the 20th century, this theory and the name “Grawitz tumour” oOr
“hypernephroma” have survived and occasionally appear even in present-day publications
[60].

WHO classification of 1981: International Histological Classification of Kidney

Tumours

This is the first international consensus classification that takes into consideration
the microscopic appearance of the tumour, tumour cells and the histological pattern.
Tumours were divided into benign and malignant tumours, but the main criterion of
maligancy was a tumour diameter in excess of 3 cm. Malignant tumours were designated
adenocarcinoma or renal cell carcinoma. It was already known at that time that certain
morphological types are associated with a more favourable prognosis. In the absence of
adequate clinicopathological correlation, however, these were not accepted as
independent entities. Hence, the only categories were adenoma, renal cell carcinoma and

“others”.

The Mainz Classification (1986)

For many years, renal cell carcinoma was considered to be a single pathological
entity, and was subdivided into clear, granular and mixed cell variants. The granular cell
variant with a predominantly papillary appearance was classified as papillary renal
carcinoma. In 1976, Klein and Valensi described oncocytoma with a granular cell type

appearance, an entity with excellent prognosis [61]. Its multiplex form was also described
later [62] (Figure 4).

Figure 4. Kidney oncocytomatosis. The right
kidney is occupied by a mass of oncocytomas
causing renal insufficiency. The images were taken
following removal of the renal capsule (left hand
side) and its cut surface visible (right hand side) F:
central mixoid area of the characteristically

mahogany tumour; H: a small separate tumour
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In the same year, papillary tumours became a separate entity on the basis of their
avascular angiographic appearance, and their histological identification was also refined
[63]. Nine years later Thoenes et al. described chromophobe renal cell carcinoma, a
cancer with clear cell features, closely resembling renal tumours experimentally induced
in rats [64] (Figure 5) .

Figure 5. Chromophobe carcinoma. Its macroscopic appearance
closely resembles that of oncocytoma

Somewhat later, collecting duct carcinoma with granular cell features was also
recognised [65]. Significant overlaps, the clear and granular features and the marked
clinical, pathological and phenotypic differences made the formulation of a new
classification system necessary. The new system that became known as the Mainz
Classification was proposed by Thoenes et al., and it has been widely adopted. Renal
carcinoma of tubular epithelial origin was classified on the basis of traditional histological

criteria, and the entities described earlier were all included [66] (Table 7).

Tumour types

Clear cell

Chromophil (eosinophil, basophil)

Chromophobe (typical, eosinophil)

Collecting Duct Carcinoma

Oncocytoma

Table 7. The Mainz Classification of renal tumours

The Heidelberg/Rochester classification (1997)

Concerns tumours are diseases of genetic origin. Because of this, it appears
sensible that their classification should be based on the genetic deviations responsible for
their emergence and progression. Loss of the short arm of chromosome 3 was identified
as the characteristic feature of clear cell renal carcinoma [67], and the entities of the
Mainz Classification have also been successfully paired with differential genetic

characteristics [68]. These data were systematised by the Heidelberg/Rochester
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Classification [69, 70], the main aim of which was classification according to the
histomorphological patterns characteristic of the entities separated on the basis of genetic
differences. In other words, it can be applied in the course of routine histological
examination, without a genetic test. The Heidelberg Classification (HC) has not been
widely used [71]; however, it was adopted by the Rochester Classification as reflecting
the consensus of the International Society of Urological Pathology (ISUP), except for
differences in nomenclature and with supplementation of phenotypic descriptions (Table
8).

Benign parenchymal neoplasms

Metanephric adenoma The characteristic genetic alteration is not yet known.

Papillary renal cell adenoma Trisomy of chromosomes 7 and 17 and loss of the Y
Chromosome.

Renal oncocytoma Del 1p, 149 and loss of the Y chromosome or
translocation between chromosome arm 11q13 and other
chromosomes in a subset of tumours7,8. Many
oncocytomas have an apparently normal karyotype.

Malignant parenchymal neoplasms

Common or conventional Del 3p, (VHL mutation), Duplication of chromosome
renal cell carcinoma band 5922, deletion of chromosome arms 6q, 8p, 9p,
and 14q.

Papillary renal cell carcinoma | Trisomy of chromosomes 3q, 7, 8, 12, 16, 17, and
20 and loss of the Y chromosome

Chromophobe renal cell LOH at chromosomes 1, 2, 6, 10, 13, 17, and 21
carcinoma and hypodiploid DNA content.
Collecting duct carcinoma The characteristic genetic alteration is not yet known.

Table 8. The Heidelberg/Rochester Classification
WHO classification, 1998: Histological Typing of Kidney Tumours

It was mentioned in the Introduction that classification gave reflections of the
actual status of our knowledge, and should be modified in parallel with the accumulation
of experience. The classification continued to be based on histological criteria, i.e. on
morphologically identifiable cell types and histological patterns. Attention was called to
the importance of the degree of tumour differentiation, which was ranked by a three-grade
scale. It was pointed out that vascular spread and tumour extension also have to be taken
into account. Three benign entities were discerned, namely papillary/tubulopapillary,
oncocytic and metanephric adenomas. Clear cell appearance of every possible size was
invariably treated as malignant. Also, the granular cell type as well as spindle cell cancer

constituted separate categories. Additional separate entities were papillary, chromophobe
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and collecting duct cancers. This classification was, to a large extent, built upon the
Mainz Classification and the chromophil type was discontinued.

WHO classification, 2004: Pathology and Genetics. Tumours of the Urinary

System and Male Genital Organs

The clear cell type appearance was retained as a characteristic of malignancy. The
separate category of granular cell type tumours, however, was abolished, because it was
apparent that these do not differ from other entities either genetically or clinically, since
clear cell type, papillary and chromophobe cancers as well as oncocytomas can also have
an acidophilic appearance with granular cytoplasm [72]. The sacromatous (spindle cell)
type also ceased as a separate category because it was realised that it was a poorly
differentiated version of several tumour types. Papillary tumours, however, were divided
into two groups, namely Type 1 small-cell and Type 2 eosinophilic papillary tumours
[73]. Besides these, new entities such as familial renal cancer, translocation carcinoma,
neuroblastoma-associated renal cell carcinoma, multicystic renal cell carcinoma, tubular,
mucinous and spindle-cell renal carcinoma and mixed epithelial and stromal tumour were
created. Also, the potentially aggressive epitheloid angiomyolipoma was described.
Categories with mixed epithelial-mesenchymal morphologies as well as types resembling
the primal nephric blastema also appeared among the groups added in 2004. Among
benign entities, the subcategorisation of metanephrogenic tumours was completed, partly

based on their discernibility on a genetic basis [74] (Table 9).

Malignant renal cell tumours

Clear cell renal cell carcinoma

Multilocular clear cell renal cell carcinoma

Papillary renal cell carcinoma

Chromophobe renal cell carcinoma

Carcinoma of the collecting ducts of Bellini

Renal medulary carcinoma

Xpl1 translocation carcinomas

Carcinoma associated with neuroblastoma

Mucinous tubular and spindle cell carcinoma

Renal cell carcinoma unclassified

Benign renal cell tumours

Papillary adenoma

Oncocytoma

Metanephric tumours

Metanephric adenoma

Metanephric adenofibroma

Metanephric stromal tumours

Table 9. The renal tumour classification system used today
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The Vancouver Classification (2013)

This recent renal tumour classification system was created on the basis of the
ISUP consensus, achieved after a review of the available abundance of published data. It
listed fifteen morphologically separate entities with individual genetic characteristics,
exceeding the WHO classification of 2004 by five subtypes. In a novel approach, newly
recognised (separated) entities expected to be included in the next classification were also
listed.

The Vancouver Classification applied several new approaches and made
numerous proposals for changes to the WHO Classification of 2004. Multicystic renal
cell carcinoma of the clear cell group was classified as a neoplasia with low malignant
potential. The separation of the two types of papillary renal tumours was mentioned, but
the oncocytic variant was not classed as a separate entity. Hybrid oncocytic chromophobe
tumour, a disease of indolent course may occur in three different ways, namely in the
Bird-Hogg-Dubé syndrome, in renal oncocytosis and in the form of sporadic neoplasia.
At present it is identified as chromophobe renal cell cancer; however, it would be more

correct to classify it as an oncocytic tumour of uncertain malignity [75].

WHO classification, 2016: Tumours of the Urinary System and Male Genital
Organs

The fourth edition of the WHO ‘‘blue book’ published in 2016, contains
significant modifications regarding renal tumours. Besides the introduction of five new
entities based on the above-mentioned Vancouver Classification, important changes
occurred in the definition of papillary adenoma and the terminology of the multilocular
cystic renal neoplasm. The diameter of the former dramatically increased from 0.5 cm to
the 1.5 cm. The growing data revealed that this larger tumour has no capacity to
metastasise. The latter is supplemented with the term “of low malignant potential” as
several publications report no recurrence or metastasis in patients with multilocular cystic

renal neoplasm.

The papillary RCC has traditionally been subdivided into type 1 and type 2
papillary RCC. It has been assumed that a subset of tumours have mixed histology.
Recent molecular studies suggest that type 2 papillary RCCs may constitute not a single
well-defined entity, but rather individual subgroups with different molecular

backgrounds.
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The 2016 WHO classification refers to names of subtypes that have been assigned
on the basis of predominant cytoplasmic features (e.g., clear cell and chromophobe renal
cell carcinomas, architectural features, anatomic location of tumours, and correlation with
a specific renal disease background as well as molecular alterations pathognomonic for
RCC subtypes or familial predisposition syndromes. In contrast to the 2004 WHO
classification, familial forms of RCC, which also occur in sporadic form (e.g., clear RCC
in patients with von Hippel-Lindau syndrome) are now mentioned with the corresponding

sporadic tumour types in joint chapters [76].

The histological classification of renal tumours has undergone significant change in the
past thirty years. New morphological, immunohistochemical, cytogenetic and genetic
knowledge has led to an expansion of the number of entities (Fig. 6). Tumours of the
organs lying within the domain of urology should also be divided into benign and
malignant groups. The border between these two groups, however, are not always distinct
— a well-known example being the uncertainty surrounding the classification of papillary
renal tumour, a relatively common cancer occurring as adenoma or carcinoma —, and
histological diagnosis and determination of the histological subgroup is of decisive
importance. Electron microscopic, immunohistochemical and molecular tests and
examinations have circumscribed types with different responsiveness to therapy and
diverse prognoses, and have gradually revealed the mechanisms of their emergence and
development. The Heidelberg-Rochester consensus had a major influence on the last two

WHO classifications.

30
2 /f
20 /
15 /
=

o}‘b\' o Qj}gf o QQD‘ Q,\"b 0,\(0

N & O(:(\ %O'» %O’L é\’\, Q\O’L
NP

Nl ol
g 3
%Q)

Figure 6. Increase in the number of renal tumour entities in successive classifications (Y

axis: number of changes, X axis: name of classifications.)
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IV/2  The possibility for genetic classification in the case of renal tumours

The Heidelberg classification is essentially a histological classification, allowing
the differentiation of various renal tumour types based on their microscopic phenotypes
[69]. Genetic tests are required in the case of overlapping histological patterns. We sought
to test the applicability of these genetic tests in three differential diagnostic problems
occurring in the case of papillary renal tumours, using FISH (fluorescent in situ
hybridisation):

a. Diagnostics of a rare composite tumour: papillary renal cell carcinoma

embedded in an oncocytoma

b. Studies on genetic disorders considered characteristic of papillary cell

carcinoma
c. Studies on the clonality of multiplex papillary kidney tumours.

The Heidelberg classification uses chromosomal deviations to characterise the individual
types and it can therefore be conveniently tested by centromer- and locus-specific FISH

probes.
A rare composite tumour: papillary renal cell carcinoma embedded in an oncocytoma

A 68-year-old male patient with a long history of hypertension was hospitalised
with upper right abdominal pain. Abdominal ultrasonography and CT revealed a
thickened gallbladder, cholelithiasis of the common bile duct, and a tumour with a
diameter of 4 cm in the upper pole of the right kidney. After treatment of the biliary
problem, right-side nephrectomy was carried out. A histological examination confirmed a
papillary type 2 carcinoma embedded in an oncocytoma. No recurrence or metastasis

formation was observed during the 8-month follow-up period.
Studies on genetic disorders considered characteristic of papillary cell carcinoma

Tumours originally interpreted as papillary based on their phenotypic appearance
were randomly chosen from the renal cancer material of the Institute of Pathology,

Medical University of Pécs, reclassified according to the Heidelberg criteria.

12155/92 L.J., female patient (68 yrs.): A tumour with a diameter of 5 cm located
on the upper pole was removed by radical nephrectomy. No capsule involvement, pyelon
or vein invasion or metastases were observed. 11644/96 N.D., female patient (70 yrs): No
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tumour metastasis was identifiable. A tan-coloured, necrotic, haemorrhagic tumour
measuring 8x7 cm, infiltrating the renal capsule was removed. 2384/97 E. J., male patient
(54 yrs.): His multiple left-side renal tumours were incidentally recognised by
ultrasonography. A histological examination revealed two greyish-white tumours
measuring 6 and 2.5 cm in diameter, respectively. An extensive vein invasion was
observed in the larger tumour (Figure 7). 7723/98 R. I., female patient (45 yrs.): Her
right-sided renal tumour was incidentally recognised by ultrasonography. During surgery,

a right-side adrenal metastasis was observed and radical nephrectomy was performed.

Figure 7. Double papillary renal tumour No. 2384/97

3138/98 M.A., female patient (42 yrs. A tumour with a diameter of 17 mm was removed
in the course of partial resection. 8439/98 A. I., male patient (60 yrs.): His large left-side
renal tumour was recognised when examined for haematuria. Lung metastases were
confirmed. A neoplasm with a diameter of 11 cm, intruding into the pyelon and the blood

vessels was removed.
Examination of the clonality of multiple papillary kidney tumours

HA 473/99 Post-mortem description of the case of a male patient: He suffered
from a chronic myeloproliferative disorder and died as a consequence of extensive
thrombotic sequelae. An autopsy revealed two relatively large structures measuring 1.5
and 2.5 cm in the left kidney, and small, well-defined, yellowish-white, pinhead- and
pepper-sized ones on both sides. The diagnosis was “Adenoma papillare multiplex

renum” (multiply papillary adenoma of the kidneys).
FISH and IHC examinations

Frozen sections were made from native tissues and placed on sylanised slides.

After drying at 56 °C overnight, the sections were stained with DAPI, followed by
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digestion by pepsin (Sigma Aldrich) for 18 min and optimisation of the digestion. For the
isolation of nuclei, a frozen block of tissue with a diameter of 5 mm was subjected to
mechanical separation, pre-digestion and cytocentrifugation. Hybridisation using alpha
satellite probes specific for chromosomes 7, 17, Y and 8, 12, 16, 20 (Vysis Downers
Grove, IL, USA and Cytocell Ltd., Cambridge, UK) and post-hybridisation washing were
performed in accordance the manufacturer’s recommendations. In addition to the Y
chromosome, a probe specific for chromosome 7 or 17 was used as a positive internal
control. The evaluation was carried out in a Zeiss Axioscope fluorescent microscope. A
sample containing at least one hundred nuclei was examined and the percentage
distribution was calculated. Values larger than 2.8 signals/nucleus were treated as trisomy
and those larger than 3.8 as tetrasomy. The most common signal/nucleus ratio is given in
percentages. Here, deviated cell numbers larger than 15% are treated as a significant

deviation. In Table 12, the chromosome numbers are colour-coded.

IHC tests were performed on formalin-fixed, paraffin-embedded samples, making
use of standard histopathological laboratory techniques. The antibodies applied, their

manufacturers, clones and dilutions are shown in a publication [77].

The results of a FISH test on a frozen section are shown in Figure 8. On the left
hand side, the nuclei of tubular epithelial cells show up in the cross-section of a normal
renal tubule. In nuclei with normal karyotype, one green (Y chromosome) signal and two
red (chromosome 7) signals can be seen. On the right hand side, a normal tubule is
visible. On the other side the borderline between the tumour and the healthy tissue can be

seen, where the normal tissue serves as an internal control. The green signal loss is visible

in the tumour part and the red signal count is elevated.

Figure 8. The red signal marking chromosome 7 can be seen both in the renal
parenchyma (a) and in the normal cells present in the papillary axes (b). The
green signal marking the Y chromosome is present in tubular epithelial cells (a
and b left side), but is absent in papillary tumour cells (b right side). Owing to the
well-preserved morphology, signal locations are clearly discernible
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A rare composite tumour: papillary renal tumour embedded in an oncocytoma

In all but one of the histological slides of a rare composite tumour, a papillary
renal tumour embedded in an oncocytoma, polygonal cells with ample eosinophilic,
granular cytoplasm and uniform, round nuclei were observed forming nests and tubules.
Along whit an oncocytoma, a papillary lesion measuring 1 cm in diameter, with papillary
and tubulopapillary structure was microscopically identified in one section. This area was
characterised by less voluminous eosinophilic, granular cytoplasm and focal nuclear
pseudostratification. Moreover, lighter cytoplasm was focally present. Macrophages with
foamy cytoplasm and a small number of psammoma bodies occurred in the papillary
axes. The nuclei were generally of low grade, but areas with increased nucleus/cytoplasm
ratios and visible nucleoli were also present, resulting in Fhurman grade 2. The
oncocytoma was diffusely E-cadherin positive and weakly CD 117-positive, but negative
for vimentin and alpha-methylacyl-CoA racemase (AMACR). The papillary areas were
CK7, AMACR and vimentin positive and E-cadherin and CD 117 negative. Also, there

was no deviation in the numbers of chromosomes 7, 17,
Studies on genetic abnormalities considered characteristic of papillary carcinoma

The FISH results of randomly selected tumours reclassified according to the
Heidelberg Classification (HC) and assessed as papillary on the basis of their phenotypic
appearance, along with their key pathological characteristics are listed in Table 10. In five
out of eight cases, at least one of the deviations in chromosome numbers was observed.
Only in two cases (8439/98 and 6138/99) do pathological characteristics correspond to
genetic criteria, confirming malignancy. In one case (12155/92), tetrasomy of only one
chromosome occurring in adenoma was confirmed. In the case of a clearly malignant

tumour (2384/97), only the deviation characteristic of adenoma could be observed.
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Case Diameter | Pathological characteristics Percentage of cells

(mm) Y 7 17 12 16 | 20
3138/98 17 Prognosis depends of behaviour | - [81.2 | 75.4 @XM ND | ND
8439/98 110 Pyelon and vessel invasion 05.8 47.8 6 0 44
12155/92 | 50 rna\;:;%r;]yma or capsule - p¥¥895| ND | ND | ND
11644/96 80 Necrosis, capsule invasion - 190.8| ND | 70.15 | 88.3 | ND
2932/97 40 Vessel invasion, tumour emboli | ND | 87.5[90.9] 87.8 | ND | ND
7723/98 20 Invasion, adrenal metastasis - 812754 ND |86.5| ND
2384/97 60 Vessel invasion 95 925 | ND | ND
6138/99 30 Renal cell cancer 9 8 54 6 50.2 | ND

Table 10. FISH results of tumours classified as papillary based on their phenotypic
appearances. The colour coding is the following: grey, loss of the Y chromosome; blue,

monosomy; green, disomy; red: trisomy; brown, tetrasomy. (ND: no data).
Examination of the clonality of multiple papillary kidney tumours

Six of the multiple papillary tumours incidentally found in both kidneys in the
course of an autopsy were examined for chromosome number deviations characteristic of
papillary tumours. The data values were also contrasted with tumour sizes (Table 11). No
Y chromosome loss was found in the tumours originating from male kidneys; however, at
least one deviation in chromosome number, consistent with papillary tumours according
to HC was confirmed in each of these tumours. The most coherent deviation was the loss
of chromosome 20, exhibited by a high number of cells in all tumours. The number of
chromosomal deviations was proportional to the tumour size. Four chromosomes were

affected in each of the two largest foci.

Diameter Percentage of cells

(mm) Y

1. 5 95.3 48.4

2. 15 93.7
3, 5 98.1
4. 15 93.2 .
5. 4 96.4 : | 906 | 96.8 |
6.

25 ND : 36.5

Table 11. Results of FISH tests on multiple papillary renal tumours of a simple patient.
According to HC, deviations in the numbers of chromosomes Y, 7 and 17 are indicative of
papillary adenoma, and additional changes in those of chromosomes 12, 16 and 20 are suggestive
of papillary carcinoma. The colour coding is the following: grey, precence of the Y chromosome;

blue, monosomy; green, disomy; red: trisomy; brown, tetrasomy. (ND: no data).
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Today, carcinomas are regarded as genetic diseases. Hence, it seems sensible that
their classification be based on the genetic deviations responsible for their formation and
development. Efforts in this direction have been made for nearly all tumour types. In the
case of renal tumours, this approach was realised in HC [69]. Based on the chromosomal
deviations considered characteristic of the individual renal tumour types used as marker
deviations, three benign and five malignant entities were differentiated (Table 8). The
papillary growth pattern may be present not only in papillary, but also other types of
kidney carcinoma. In these cases of overlapping phenotypical picture the genetic tests

could help differentiate among them.

Based on post mortem data, the most common renal tumours are papillary tumour
[78]. In the absence of obvious signs of malignanacy such as invasiveness and metastasis
formation, the differentiation of benign papillary adenomas and carcinomas is based on
their size. Clinicopathological and genetic data, however, reveal that biological behaviour
is determined by genetic deviations rather than size [79]. Factors considered characteristic
of papillary adenoma are the multiplication of chromosomes 7 and 17 and loss of the Y
chromosome. Papillary carcinoma is characterised by numerical deviations of additional
chromosomal regions and the duplication of the 1q region is a sign of fatal progression
[80].

In situ hybridisation and its non-radioactive variants, namely the sensitive FISH
and the chromogenic in situ hybridisation (CIS) that can be detected by traditional
microscopy may be applied to test papillary renal tumours even in fine-needle biopsies
[81, 82]. The first FISH test on a renal tumour in Hungary was carried out by the Author;
using frozen sections of a papillary renal adenoma from an autopsy (see Figure 5). In
addition to demonstrating the wider applicability of this technique, the objective of the
test was to confirm the loss of the Y chromosome, viewed as a characteristic feature of
papillary renal tumour. The results were first reported at the Conference of Pathology in
Gyula, Hungary in 1998 [83]. It was later described by Laszlo Pajor, Professor of
Pathology, who introduced the pathological application of in situ hybridisation in
Hungary [84].

We tested the diagnostic applicability of the genetic characteristics of papillary renal

tumours in three different circumstances:
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In the diagnostics of a rare composite tumour: papillary renal tumour embedded

in an oncocytoma

A tumour with a diameter of 4 cm was incidentally observed on the upper pole of
the right kidney of a 68-year-old male patient. A histological examination after
nephrectomy revealed a papillary type 2 carcinoma embedded in an oncocytoma.
Although an oncocytoma and a renal cell carcinoma are separate entities, they may occur
simultaneously in the same or in the contralateral kidney. Chromophobe renal tumours
and oncocytomas can be closely related and they exhibit similar phenotypes of distal
tubular origin, hence their joint occurrence is not surprising. Oncocytomas and papillary
renal cell carcinomas, however, originate from different cell types. The occurrence of
papillary renal cell cancer in an oncocytoma is extremely rare. Their joint occurrence has
been reported by only two publications. The first of these was a 7-mm type 1 papillary
carcinoma of a 75-year-old male patient embedded in an oncocytoma with a diameter of
15 mm. The papillary tumour was readily identifiable in haematoxylin-eosin stained
sections, based on its appearance clearly separated and differing from the surrounding
oncocytoma. In contrast to the case studied in our laboratory, the papillary tumour cells
showed trisomy of chromosome 7. The second case was that of a 73-year-old female
patient, who had a 1.5-mm papillary tumour within an oncocytoma with a diameter of 36
mm. Although no chromosome examination was performed, the typical morphology and
the immunohistochemical results confirmed the diagnosis.

In our case the diagnosis of a combined tumour, a papillary renal tumour
embedded in an oncocytoma was based on microscopic morphology and
immunohistochemistry [77]. In certain regions the two tumour types were sharply
divergent; in other foci they exhibited morphologies that were difficult to differentiate. To
proceed further, we decided to apply immunohistochemical techniques. In view of the
size and the structure of the lesion and the immunohistochemical pattern, the diagnosis
was type 2 papillary carcinoma within the oncocytoma. No deviations were observed in

FISH tests using centromer-specific probes for chromosomes 7, 17 and Y.
Testing for genetic deviations considered characteristic of papillary carcinoma

Reclassification, by using microscopy, of the renal tumour material of the Institute
of Pathology, Medical University of Pécs according to HC was completed earlier [85].
According to HC, tumours judged papillary based on their phenotypic appearance can

only be further classified as “adenoma” or “carcinoma” by genetic tests. Deviations in the
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number of chromosomes Y, 7 and 17 are indicative of papillary adenoma, whereas
additional numerical deviations of chromosomes 12, 16 and 20, are indicative of papillary
carcinoma (Table 8). FISH tests on eight tumours diagnosed as malign on the basis of
clinicopathological evidence produced mixed results (Table 11). Only in two of the eight
cases were the HC criteria met, i.e. deviations supporting malignancy observed. In one
case the genetic test only confirmed adenoma, even though malignancy was corroborated
not only by the size but also by vessel invasion. In each of two other cases, only one
chromosome was affected, which is insufficient for classification. In three cases, no
deviations were detected. Our results are in good accordance with the data published by
Klatte et.al. from UCLA in California [86]. According to the University of California at
Los Angeles Kidney Cancer Program Database, 1825 patients were treated with renal
cancer between 1985 and 2007; 158 papillary renal carcinomas were identified according
to the histological criteria of papillary tumours [87]. In 65 consecutive cases cytogenetic
tests were performed. Deviations were found in 57 cases (88%). Trisomy of chromosome
7 was observed in 35 cases (54%), that of chromosome 17 in 31 cases (48%), that of
chromosome 12 in 28 cases (43%) and that of chromosome 16 in 22 cases (34%). These
results are quite similar to those obtained on our non-representative material. We found
deviations in the number of the relevant chromosomes in 6 out of 8 cases (6/8, 75%):
chromosome 7, 5/9 (62%); chromosome 17, 3/8 (38%); chromosome 12, 3/8 (38%);
chromosome 16, 1/8 (13%). Brunelli et al. examined 10 adenomas and the same number
of carcinomas using the FISH technique, but defined no threshold value; however, when
they found trisomy in one cell, they considered the tumour was involved. They examined
the normal parenchyma surrounding the tumour using the same methods. In all 20 cases
(10 adenomas and 10 carcinomas), they tested the six relevant chromosomes (7, 12, 16,
17, 20 and Y). They did not find a case without at least one cell exhibiting a deviation of
at least one chromosome! However, they did not find any deviation more frequent than
12%. Using these criteria and with the given test sensitivity, the frequency of tri- or
tetrasomy in the adenomas was 90% for chromosome 7, 70% for chromosome 17, 40%
for chromosome 12, 50% for chromosome 16 and 50% for chromosome 20. Nearly the
same distribution of deviations was found in the carcinomas: the frequency of numeric
anomalies was 100% for chromosome 7, 70% for chromosome 17, 50% for chromosome
12, 60% for chromosome 16 and 40% for chromosome 20 [88]. If the frequency of
deviations observed in normal renal tissue (i.e. 12%) is chosen as the threshold value, the

Californian and Hungarian data are quite similar. However, it is also evident from the
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work of Brunelli et al. as well as from our own findings that adenoma and carcinoma

cannot be classified only on the basis of the genetic characteristics defined in the HC [88].
Studies on the clonality of multiplex papillary kidney tumours

Partial nephrectomy, a technique applied with increasing frequency entails the risk
of recurrence due to the presence of residual tumour cells. 7-25% of renal cancers are
multifocal, which is a consequence of either tumour seeding within the organ or the initial
multifocal character of the tumour [89]. In the case of multifocal clear-cell renal cancers,
monoclonality (i.e. tumour seeding within the organ) has been confirmed [90]. However,
papillary renal cell cancer is the most common renal cell tumour. In the course of 14,763
post mortem examinations, Wunderlich et al. found 260 renal tumours, 36 of which
(18.95%) were multifocal [91]. Applying the findings of molecular genetic tests, papillary
tumours are polyclonal, i.e. they emerge independently [90]. Our studies yielded the same
result. Although the frequency of chromosomal deviations considered specific by the HC
increased in proportion to tumour size, this was not coherent; polyclonality, however, was

apparent.
1VV/3 Bladder tumours

The international reference centre responsible for the histological classification of
the tumours of the male urogenital tract was initiated by the WHO in 1965. Five hundred
histological sections and the associated clinical data were sent to the collaborating
institutions for preliminary classification. The results were then summarised by eight
pathologists in 1968. Each entity was supplemented with a description and
photomicrographs. Needless to say, attention was called to the fact that the classification
reflected contemporary knowledge. As a result, the nomenclature became more uniform.

[3

At that time, the designation “transitional cell” rather than “urothelial” was used;
however, terms such as “epithelioma” were successfully eliminated. At that time the clear

separation between benign and malignant tumours had not yet been achieved.

In the second edition, attention was called to the fact that, even though the
designation “transitional cell” was widely used, the urothelium is an independent
epithelium type, and it is more practica to designate its tumours as “urothelial”. Owing to
the wide contemporary use of the former, the two designations were treated as equivalent.
Papillary neoplasia of low malignant potential was introduced, for tumours which had

previously been classified as a highly differentiated carcinoma. It was not coherent to
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include atypia/dysplasia in in situ urothelial cancer and classify its variants as a malign
subgroup, since the former is ambiguously non-malignant, the latter is only a
premalignant state. However, the designation of transitional cell cancers as squamous or
glandular “metaplasia” was eliminated, in accordance with the present-day terminology,
according to which metaplasia means the transformation of one differentiated tissue free
of malignancy into another one. Also new entities were created, namely adenocarcinoma,
urachal, clear cell carcinoma and small cell carcinoma. A new epithelial abnormality was
hyperplasia, which may be either flat or papillary in appearance. Besides this, new
tumour-like lesions were labelled myofibroblastous tumour and postoperative spindle-cell

nodule.

The third classification applied the designation “urothelial” exclusively and the
notion of transitional epithelium was rejected. Several new subtypes were described.
These were de novo squamous cell and glandular carcinomas, now constituting a separate
group with several additional members like nested, microcystic, micropapillary,
lymphoepithelioma-like, plasmocytoid, sacromatous and giant cell carcinomas. Small cell

tumours were moved to the novel group of neuroendocrine carcinomas.

The fourth edition of WHO classification brought few changes. The urothelial
proliferation of uncertain malignant potential was introduced among the noninvasive
urothelial lesions. Urothelial carcinoma has long been known to have a remarkable
propensity towards divergent differentiation, which is observed most commonly in
association with high grade and locally advanced carcinomas. The incidence in
cystectomy specimens can reach 33% and this is generally associated with aggressive
behaviour. Therefore the previously used term “infiltrating urothelial carcinoma® is
supplemented with the definition “divergent differentiation” and it is recommended that
pathologists report the percentage of divergent histologies. The new entity represents the

tumours that arise from a bladder diverticulum.
IV/4 Prostate tumours

In the first classification of the prostate tumours, published in 1981 it was not
known whether a real benign epithelial tumour (adenoma) or stromal tumour (leimyoma
or fibroma) actually exist or these circumscribed tissue excesses are rather simply
hyperplasias. Thus only a single benign lesion, namely papillary adenoma was included,
which was retained unaltered in the second edition, but was absent from the third one. At

that time the various forms of adenocarcinoma, such as small and large acinar, cribriform
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and solid, were still used as designations of histological subtypes; however, they are
completely absent in the next classification because they were incorporated into the
Gleason grade system. The categorisation of prostate cancer in the first two classifications
as clinical, occult, incidental and latent carcinoma is quite interesting. The latter meant
tumours detected in the course of an autopsy and, similar to the other categories,
represented tradition rather than individual histological entities. It is due to this
shortcoming, among others, that “Histological Typing of Prostate Tumours” was viewed
as the least valuable volume of the WHO series by the recension of the Journal of Clinical
Pathology [92]. Nevertheless, these categories were retained in the second edition.
Significant advances in the latter were the appearance of preinvasive prostate

intraepithelial (PIN) carcinoma and the recognition of the neuroendocrine type.

In the third edition, the three-grade classification of PIN, applied from the
beginning, was simplified to a more reproducible two-grade system, but it emphasised the
difficulty of making a reliable distinction between low grade PIN and normal and
hyperplastic epithelium. A single benign epithelial tumour called basal cell adenoma was
retained. Moreover, the morphologies of the various Gleason grades were elaborated
upon. In 2005, a shift took place, making Gleason 6 rather than Gleason 7 the most
frequent pattern. At the same time, this also led to an embedding of the Gleason

classification [93].

The fourth edition of the WHO classification appeared in the 2016, which
contained two important changes, along with the description of the latest results of
prostate cancer genetics and its immunophenotype. One of them is a new modified
Gleason grading diagram where every form of cribriform and poorly formed tumour
glands are included as a Gleason pattern 4. It is recommended that pattern 4 percentages
be reported if it is the highest grade within the Gleason score 7, because a low percentage
of pattern 4 may be treated with active surveillance. The other is the introduction of the
recently developed grade groups system called the ISUP grade, which more accurately

reflects the prognosis and is better suited than the Gleason score in a clinical context.
IV/5 Testicular tumours

In order to achieve a uniform histological classification of testicular tumours, a
classification by experimentalists was compiled in 1971, which was applied to 250 cases
in 12 centres. The finalised system was published later in 1973. The notable similarities

between testicular tumours and ovarian tumours were also taken into account. The
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significant differences in occurrence, age distribution and clinical behaviour, however,
ruled out the possibility of applying an identical classification for both groups. Here, 60%
of testicular tumours display a mixed histological character. In spite of this fact, even the
first classification may be considered successful, as it has been subjected to relatively few
substantial modifications. In the second edition, just like that for prostate tumours, the in
situ stage of germ cell tumours is included as well. It is supplemented by some smaller
entities and some, such as dermoid cysts, are treated as distinct. One of the most
significant changes of the third edition was the inclusion of the malignant group for both

the Leydig and Sertoli cell tumours.

The biggest differences between the 2016 WHO classification and the previous
version concern the germ cell tumours. These tumours arise from the progression of
intratubular malignant germ cells. Such cells were usually designated as either carcinoma
in situ or intratubular germ cell neoplasia. The use of different terms for the identical
lesion had been a source of some confusion, so germ cell neoplasia in situ (GCNIS) was
proposed. The germ cell tumours are now broadly separated into two quite different
groups, namely those derived from GCNIS and those unrelated to GCNIS based on

genetic, prognostic and clinical differences [76].
IV/6  Penile tumours

The vast majority of malignant tumours of the penis are squamous cell
carcinomas. Most previous classification schemes were exclusively morphology based.
The 2016 WHO classification presents a new classification based on clinicopathologic
uniqueness and its connection with human papillomavirus (HPV) infections [76].

V. Results

Besides the histologic type, the most important of a malignant tumour is the
stage, since this is what will determine the post-operative treatment as well as prognosis.
TNM-based staging will have been used for half a century and it has become widely
accepted. One reason for its success is that it is easy to use and can be applied to all the
different organs. Its general acceptance due to a broad-based consensus made possible the
performance of clinical studies with increasing case numbers and a comparison of
different treatment procedures. However, it has to be applied with circumspection,
because the TNM system is under continuous change, not only when new editions appear

about every five years, but also due to the in-between revisions. (There have been three of
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these, namely in 1973, 1982 and 1992). During the comparison of consecutive issues,
special attention should be paid to the fact that although the notation system of pTNM,
i.e. pT, pN, pM and their subcategory labels do not change (with a few exceptions, such
as the appearance of the V and S categories), the underlying content does. In other words,
if earlier categories need be translated to the updated nomenclature, it may be impossible
to do so. For example, a pN classification based on size cannot be compared to another

based on the number of lymph nodes or their localisation.
VI/1 The directions of evolution of the stage classification

When changes in the pTNM system of urological tumours are depicted in graphical

form, it is apparent that the degree of changes is constant and continuous (Fig. 9).
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Figure 9. The pTNM system of urological tumours is continuously changing. (Y axis:

number of changes, X axis: year of editions.)

This is not reassuring, because a trend in development is not visible here. Ideally, one
would like the number of necessary modifications to decrease over time and the

codification system to stabilise.

When, however, pT and pN components are analysed separately (pM was practically

unaltered), changes in pT appear to point towards some slight stabilisation (Fig. 10).
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Figure 10. Changes in pT categories pointing towards stability. The exceptions are the

kidney and the penis. (Y axis: number of changes, X axis: year of editions.)

Changes in the classifications of testicular and bladder tumours have already shown a
decreasing tendency in earlier editions, and the same can be observed for prostate
tumours in the last edition. In contrast, the number of modifications in the classification
of kidney tumours has increased in the last three editions and that of penile tumours in the
last two editions. The stage classification of lymph nodes has displayed significant
variations from the beginning, without any sign of stability, if we ignore the lymph node

categories of testicular cancer in the last edition (Fig. 11).
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Figure 11. The stage classification of lymph nodes has had significant variations, without
any indication of stability, if we disregard the lymph node categories of testicular cancer
in the last edition. The prostate curve totally and the urinary bladder curve partially

covered by other organs.) (Y axis: number of changes, X axis: year of editions.)

The TNM system essentially describes the involvement of anatomical structures,
or defines categories based on tumour size. Over the years, attempts have been made to

incorporate as many prognostic factors as possible. This, however, endangers its ease of
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use and its ease of comparability over different organs, which helps explain the efforts
made by some to preserve the TNM as a purely anatomical system. The most important
engines of the development of it were: studies which presented growing numbers of cases
with their prognostic data on one hand and the increasingly precise systematisation of
knowledge with more accurate definitions, the wide dissemination of concepts and the
incorporation of other systems on the other. However, among these factors there are no
new clear methodologies and cut-up standards. It may not be an exaggeration to say that,
had he been given the seventh TNM Classification Atlas, a pathologist active at the
beginning of the last century, using the techniques available at that time, could have

provided a stage classification that might be valid even today.

Our study has revealed that the successive TNM classifications might be regarded
as stations of a slow process of development. This is corroborated by the decreasing
number of modifications in the description of primary tumours. Up until now, an
increasing number of stages have retained their meaning over more and more editions. It
is also of interest to look at the organs and stages that still display a considerable
variation. This knowledge is useful not only for the researcher, but also for the practising
physician, because it is not sufficient to know the rules — their meaning and limits also
need to be clearly recognised. However, studies based on increasing numbers of cases
provide little assistance in promoting development and resolving the uncertainties of
stage classification; and small statistical shifts themselves should not be considered

conclusive.

In our opinion, up to now the examination methods and their standardisation have
received insufficient attention. The pathological stage is mostly determined by
microscopy. The areas to be examined have to be selected, but this is done visually,
retaining a significant subjective component in the examination method. One way to
reduce this subjective factor may be to embed the entire organ and apply a suitable,
accurate procedure along geometrical lines. Urology is fortunate in this aspect, because
all the organs treated readily lend themselves to this approach. The necessary procedure
was implemented some time ago for the prostate. The anatomical structures of samples
derived from the kidney, the testicle and the penis are somewhat more complicated than
those of the prostate, but still do not attain the complexity of a cystoprostatectomy
sample, representing seven organs (urethra, prostate, two seminal vesicles, bladder, and

two ureters). We therefore applied a geometric approach to develop a cut-up protocol that



46

was easy to use in everyday practice for the stage classification of radial cystectomy
samples [33].

V/2  The advantages of the GDPRC in radical cystectomies

Radical cystectomy preparations can be complexes of seven organs in case of
males. At present their involvement is still being examined in a non-standardised fashion,
depending to a large extent on the subjective assessment of the pathologist performing the
cut-up. We identified this circumstance as a fundamental cause of the scattering of
published pathological stage frequencies. Taking into consideration the above statement
of Donald G. Skinner, doyen of American urology, we devised a protocol that allows the
embedding of the entire sample. Based on 138 cases, we found that the findings
accurately reflected the statistical average of 15,586 cystectomies. The deviations were
due to more detailed processing: the case numbers of the pTis-pT2 group turned out to be
lower and those in the pT3-pT4 group to be higher. In the case of pT4, the difference was
significant (11.36% vs. 16.6% p= 0.049) [33]. It was later found by a research group in
Aachen that processing a whole organ is not necessary for a more accurate stage
determination. They, however, used a self-created category, the so-called pTsum (=
“sum” means the stage of cystectomy and the preceding TURB stage together) as a
baseline, and did not perform an examination based on the canonical TNM system [94].
As is evident from our historical review of bladder tumour staging, the inclusion of the pT
stage of preoperative TURB is by no means new. The Jewett-Strong-Marshall
classification in 1952 took into account the TURB stadium obtained one month before
cystectomy [6]. However, the fact that this has not been incorporated in the TNM system
IS quite apparent to us, as a cystectomy stage should demonstrate the situation in the
respective sample. Nevertheless, we found that pTsum, to some extent, reflects the
statistical data from a large number of cases, which are generated after embedding the
entire sample [95]. Interestingly, Gaisa et al. asserted that the biological behaviour of the
tumour is better reflected by pTsum than by the traditional pTNM system. Although they
agreed with the greater accuracy of embedding the entire sample, they did not consider it
more useful [96]. Even though the indication of pTsum appears worthy of consideration,
its prognostic significance as one of the main objectives of the TNM system is basically
called into question by the survival data reported by Gaisa et al.. Namely, after the first
twenty months, a larger number of cases with pTsum category 1 died than cases with
pTsum category 2 [97]. We think that the embedding of the entire sample is a progressive
technique. Intravesically administered, molecular targeted anti-tumour therapies are
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expected to become available soon, and other, more conservative treatments and screens
may also become more efficient. Consequently, we will certainly have to examine an
increasing number of small, partially regressing tumours and we won’t be able to rely

solely on our human senses.

V/3  Incorporation of new scientific results provides the basis for changes in

histological classification

The development of histological classification — unlike that of pathological staging —
has been definitely driven by new methodologies. The initial light microscopic images
have been supplemented by immunohistochemical data and, most recently, the
discrimination of new entities has been made possible by genetic information, as for
instance in the case of renal Xpl11 translocation carcinoma. Since carcinomas are rooted
in genetic disorders, it is sensible to classify them on the basis of genetic factors
responsible for their development. Since these initial genetic factors cannot be corrected
in the course of tumour evolution, they appear more coherent than images of the
microscopic phenotype in the course of clonal propagation. Among urological tumours, a
progressive, genetically based classification has so far been published for only one
urological tumour type, namely renal tumours (Heidelberg/Rochester classification). Our
review of the development of histological classifications, however, has revealed that
although genetic information about kidney cancer has greatly increased, to date there is

no widespread acceptance of a purely genetic classification system.
V/4  Histological and genetic classification in the case of papillary renal tumours

Our studies were carried out about five years before the publication of the
comprehensive reviews cited before [86-91]. Our intention was to utilise the HC in
diagnostic practice, on the basis of the chromosomal disorders described in the
publications that laid its foundations, because the chromosomal deviations described by
the HC appeared highly coherent and diagnostic [98, 99]. We reported our results at the
Congress of the Hungarian Society of Pathologists, held in Gyula Hungary in 1998 [80].
Since our results did not fall into the accepted “mainstream”, we did not attempt to
increase the case numbers or publish our results. The research team working in
Heidelberg has since published data that conforms with the HC [80]. Nevertheless,
neither the WHO classification immediately following the HC, nor the last Vancouver
Classification has adopted the differentiation of renal tumours based only on genetic

differences. Chromosomal deviations that may be linked to renal tumours are listed,
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together with immunohistochemical data, as characteristics to support the microscopic
image of the phenotype. Our own studies have also confirmed much the same thing. In
the case of the papillary renal tumour embedded in an oncocytoma, its histological type
was successfully verified in spite of the fact that it did not exhibit the chromosomal
deviations that are characteristic of it. We were able to do this, because similar
conclusions had been drawn in our earlier studies on papillary renal carcinoma and
multiple papillary tumours. After realising that carcinomas are basically genetic diseases,
great interest was focused on the genetic classification of renal tumours, embodied by the
HC. Our findings are in general agreement with the data presented in the literature;
however, as our genetic knowledge is at present still limited, more accurate genetic

information regarding tumour evolution will have to be collected.
Vi Summary of the results

Stage and histological type are key histopathological parameters, but the
consecutive stage and histological classifications display significant differences. They
vary and are unstable from a practical point of view. However, do the ever-newer
classifications represent steps towards an evolution? Or are they merely a rearrangement
of our knowledge supplemented by new, mostly statistical data as part of an endless
process? To date, we have not found a study that investigated the development of the
TNM system and the histological classification of urological tumours. Therefore we
reviewed the successive editions of the WHO and UICC classifications. Our study has
revealed that these might be regarded as stations of a slow process of evolution towards to
the stabilisation. We though that improvement of methodology of staging and histology
assessments, using a more precise procedures and modern examinations processes can

accelerate this development.

This was why we introduced a new cut-up protocol of urinary bladder cancer to
decrease pathologist subjectivity and we examined the applicability of genetic
classification in the differential diagnostics of papillary kidney tumours. Nowadays both
procedures are an integral part of our daily routine. Knowing their limitations, they prove

to be valuable supports in uropathological work.
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Cimkék: hisztopatologiahdlyagdaganat

Rovatok: Klinikai tanulményok

Szerz4: Siikosd Farkas dr.” Pajor Lasz16 dr.?

'Szegedi Tudoméanyegyetem AOK, Patolégiai Intézet, Szeged
2Szegedi Tudomaényegyetem AOK, Urologiai Klinika, Szeged

A radikalis cystectomias minta teljes
szovettani feldolgozasanak modszere és
koltségkihatasa

The methodology and the expenses of the macroblock evaluation of the cystectomy specimen
Lapszam: Magyar Urolégia | 2012 | 24. évfolyam 2. szam

Osszefoglalas: A szerzSk 138 radikélis cystectomids preparatum teljes makroblokkos
szovettani feldolgozasat végezték el 2008 és 2012 kozott, természetesen a kivett
regionalis nyirokcsomokkal egyiitt. A kdzleményben a patologiai feldolgozas 1j
modszerét ismertetik. Ez elméletileg kizarja, hogy szemben a korabbi célzott
kimetszésekkel, barmilyen daganat, vagy daganatrész rejtve maradjon. A szerzok a
modszer jelentéségét a pTO, illetve pT2B, és a pT3A stadiumok vizsgéalataban, valamint a
prosztatara terjedés esetében hangstlyozzak.

SUMMARY:: The authors performed macroblock evaluation of 138 cystectomy specimen
between 2008 and 2012, together with the regional lymph nodes. New concept was
presented the total pathological working up even in male and in female bladder. On the
contrary of the previously applied systemic sections, the total oriented elaboration
excludes undiscovered tumors or tumor parts. The authors emphasized the importance of
the method especially in pTO, pT2B, pT3A and pT4 cases if the tumor invades the
prostate.

A klinikai dontésekben — és a prognozis meghatarozasaban — legfontosabb adat a
holyagdaganat stadiuma. Sajnos ez még a korszerii képalkoto-vizsgalatokkal is csak igen
nagy tévedéssel allapithatdo meg, igy donté a korszovettani vizsgalat maradt (1). A TUR-
bol nyert szovettani preoperativ eredmény viszonylag még a legmegbizhatdbb, de a
mintavétel hib4jabol adodoan ez is szignifikansan eltér a cystectomids preparatum
stadiumatol. Kérdés az, hogy az arany standardnak tekintett cystectomias anyag
patologiai feldolgozasa vajon teljesen megbizhatd-¢? Nem lehetséges-e, hogy a
holyagban 1év6 egyes daganat vagy daganatrészek nem keriilnek kimutatasra? A jelen
nemzetkdzi és hazai gyakorlatban a holyagbol makroszkopos irdnyitassal torténnek a
kimetszések, és csak ezek a részek keriilnek beagyazasra, illetve feldolgozéasra. A
kimetszésen kiviili teriiletek rejtve maradnak, igy a daganat kiterjedtségére vonatkozo
adatok egy része elvész. Mas szervek esetén is egyre gyakoribb a makroblokkos
feldolgozas. Polgarjogot nyert mar az emldédaganatok esetében, és mind kiterjedtebben
alkalmazzék prosztatardk vonatkozéasaban is. A teljes feldolgozasnak a klinikai
szempontokon til tudoményos értéke is van, ami altal valobb képet nyerhetiink a
holyagrak bioldgiai viselkedésérdl. A teljes szovettani feldolgozas hazai elterjedését a
sziik anyagi lehetdségek korlatozhatjak.


http://magyurol.hu/cimkek/hisztopatologia/3276
http://magyurol.hu/cimkek/hisztopatologia/3276
http://magyurol.hu/rovat/klinikai-tanulmanyok
http://magyurol.hu/kereses?author=S%C3%BCk%C3%B6sd%20Farkas%20dr.&is_article=y&content_article_list%5b_submit_1%5d=keres%C3%A9s
http://magyurol.hu/kereses?author=Pajor%20L%C3%A1szl%C3%B3%20dr.&is_article=y&content_article_list%5b_submit_1%5d=keres%C3%A9s
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Anyag és modszer

A Szegedi Tudoméanyegyetem Uroldgiai Klinikdjan 2008 és 2012 kozott operalt 138
radikalis cystectomias preparatum makroblokkos feldolgozasa tortént meg. A mintak 99
férfitdl és 39 notdl szarmaztak. Az atlagéletkor 62,28 év volt. A férfiaké 64 év
(legfiatalabb 41, legid6sebb 76), mig a ndké 60,56 év (legfiatalabb 49, legidésebb 71).
A mintékat 10%-os formalinban fixaltuk, minimum harom napig. A metszési sikokat
sematikusan az 1. dbran szemléltetjiik, és ezt orientalt kivagasi protokollnak neveztiik el
(OKP). A férfi és ndi holyag feldolgozasa természetesen jelentGsen kiilonbozik (1. dbra).

1. abra Javasolt kivagasi protokoll sematikus abrazolasa, férfi (A) és ndi (B)
cisztektomidkra. A melsé falon vezetett orientacids bemetszést kovetden képzett metszési
sikok: 1: urethra reszekcids vonal és apex, 2: prosztata hatrafelé szélesedd harantszeletek,
3: hélyagbazis 12 sugariranyu kimetszése, 4: hugyholyag harant szeletek, 5: kupola
szagittalis metszetei. (A sorszamozas alurol folfelé a feldolgozas sorendjében tortént.)

==

Férfiholyag esetén a kivagas lépései (1. A abra)

* Urethralis reszekcids vonal,

* a prosztata €k alaki metszete,

* a holyagalap sugarirdnyl metszetei a prosztata kranialis széllel,
* holyagtest harantszeletek,

* holyagkupola,

* a vesicula seminalis.


http://magyurol.hu/cikkek/a-radikalis-cystectomias-minta-teljes-szovettani-feldolgozasanak-modszere-es-koltsegkihatasa#image_figure_6
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Noi holyag esetén a kivagas 1épései (1. B abra)

» A méh ¢és kétoldali fiiggeléke, a mellsd vaginafallal egyiitt el lett valasztva a holyagtol
¢s igy feldolgozva,

* a hiigycso harantszeletekben,

* a holyagalap szintén hardnt irdnyban,

* a holyagkupola a férfihdlyag feldolgozassal egyezden,

* a nyirokcsomok egészben, nagyobbak félbevagva mindkét nemben (2. tablazat ).
Ha a metszlapon fontosnak itélt elvaltozast talaltunk, azt két szemkdozti metszési sikban is
megjelenitettiik. A szovettani leletezés a metszetek attekintésének meghatarozott
sorrendjében tortént, egy erre kidolgozott adatlap felhasznalasaval (2. abra). A lelet
szoveges formaban 0sszegezte a feldolgozo patologus véleményét (3. abra).

2. abra A makrometszetek kiértékelését segitd adatlap. Bal oldalon a sematikus, jobb
oldalon a szdmszerusitett értékek megadasanak lehetéségével
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3. abra A cystectomids minta jelenlegi, legszélesebben alkalmazott kivagasi protokollja

* Tumor 3
* Holyagnyak 1
* Trigonum 2
* Mellsé fal 1
» Hatso fal |
* Kupola 2
* Mucosaeltérés 1
* Uréterszajadékok 2
* Uréter rez. vonal 2
* Prosztata 8
e * Vesicula seminalis 2
* Osszesen 25



http://magyurol.hu/cikkek/a-radikalis-cystectomias-minta-teljes-szovettani-feldolgozasanak-modszere-es-koltsegkihatasa#image_figure_5
http://magyurol.hu/cikkek/a-radikalis-cystectomias-minta-teljes-szovettani-feldolgozasanak-modszere-es-koltsegkihatasa#image_figure_4
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Eredmények

Az OKP-t a Szegedi Egyetem Pathologiai Intézetében 2008-t6] napjainkig, minden
radikalis cystectomids minta esetében, napi rutinfeldolgozasként alkalmazzuk. 2012
marciusaig osszesen 138 vizsgalat tortént. A 124 preparatum mérete atlagosan: supero-
inferior: 101,6 mm (legkisebb 40 mm, legnagyobb 170 mm). Medio-lateralis: 92,7 mm
(legkisebb 40 mm, legnagyobb 140 mm). Antero-posterior: 75,7 mm volt (legkisebb 35
mm, legnagyobb 130 mm). 119 eset atlagos tomege: 308 g (legkisebb 46 g, legnagyobb
680 g).

A makroblokk 7 mm vastag holyagfali és 5 mm legnagyobb vastagsagi prosztata-szelet
készitését tette lehetdveé.

A holyag, illetve a prosztata feldolgozasahoz atlagosan 9,2 db makroblokkot, valamint 14
standard blokkot hasznéltunk fel. A férfiak radikalis cystectomidja esetében atlag 9,82 db
makro, 16,3 db standard blokkot készittettiink (4. dbra). A ndk cystectomigja esetében
8,76 db makro, 9,6 db standard blokkot hasznaltunk fel (5. abra).

A stadiumot a 2002-ben atdolgozott AJCC/UICC TNM rendszert hasznalva hataroztuk
meg (2). Az eredményeket a 1. tablazatban mutatjuk be. Obturator nyirokcsom6 126
esetben (91,3%) kertilt eltavolitasra. Az eltavolitott nyirokcsomdk stadiumonkénti
megoszlasat és az attétes nyirokcsomok aranyat a 2. tdblazat mutatja. Két esetben a nem
értéklehet6 nyirokcsomoé konglomeratum nem kertilt beszamitasra (1. tablazat) (2.
tablazat).

Egy makrometszet eldallitasanak fogyoeszkoz koltsége: 1,8 eurd, mig egy standard
szovettani metszeté 0,25 euro volt. A férfi radikalis cystectomia OKP szerinti
feldolgozasanak fogyoeszkoz és vegyszer koltsége atlagosan 21,8 eurd mig a néi
cystectomidké 18,2 eurd volt. Egyszer beszerzendd eszkoz igénye a rotacids mikroszkdp
makro fej 1200 euro. A kivagas fotodokumentacié készitésével kettd, a mikroszkdpos
vizsgélat, tovabbi két patoldgusi munkadrat vett igénybe.

4. abra Férfi radikalis cystectomia OKP-lal feldolgozva. 12 sugériranyt kimetszés

torténik.


http://magyurol.hu/cikkek/a-radikalis-cystectomias-minta-teljes-szovettani-feldolgozasanak-modszere-es-koltsegkihatasa#image_figure_3
http://magyurol.hu/cikkek/a-radikalis-cystectomias-minta-teljes-szovettani-feldolgozasanak-modszere-es-koltsegkihatasa#image_figure_2
http://magyurol.hu/cikkek/a-radikalis-cystectomias-minta-teljes-szovettani-feldolgozasanak-modszere-es-koltsegkihatasa#image_figure_1
http://magyurol.hu/cikkek/a-radikalis-cystectomias-minta-teljes-szovettani-feldolgozasanak-modszere-es-koltsegkihatasa#image_figure_0
http://magyurol.hu/cikkek/a-radikalis-cystectomias-minta-teljes-szovettani-feldolgozasanak-modszere-es-koltsegkihatasa#image_figure_0
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5. abra A ndi cystectomia €s hysterectomia feldolgozéasa harantszeletekben az uterus
levalasztasat kdvetden
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1. tablazat Az OKP szerint feldolgozott 138 radikalis cystectomia stddium megoszlasa

STADIUM esetszam %

pT, 12 8,7

rT, 1 0,72
pT; 4 2,9

pT, 21 15722
pT,, 13 9,42
pT,, 16 11,6
rT;, 21 15,22
pT,, 27 19,56
rT,, 18 13

rT, D 562

2. tablazat A stadiumonkénti eltdvolitott nyirokcsomok szamat €s attétes €rintettségét

pT, pT, pT, pT, pT,, pT;, pT,, pT,, pT,, pT,,

Osszes nyirok-

™ 240 13 64 U8 205 32 359 151 261 66
csomoszam

Atlagos nyirok-

S 1316 21 18,6 208 1% 21 16,3 13.2
csomoszam
Attétes nyirok- 13 a o 2 14 4 45 78 57 1
csomok (15%) (03%) (68%) (1.3%) (123%) (162%) (21.8%) (L51%)
mutatja
Megbeszélés

A cystectomids preparatum teljes feldolgozasanak igénye a napi diagnosztika gyakorlata
szamara mar tobb mint 10 éve felmeriilt. Hiszen konnyen belathato, hogy a makroszkopos
kivagasok kozott a daganat vagy daganatrész, esetleg daganat megeldz6 allapot rejtve
maradhat. A hugyholyagok egészben val6 feldolgozasat elészor Soto és munkatarsai
végezték (3), 6sszesen 45 esetben ugy, hogy a vizsgalat el6tt a holyagot celluloiddal
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toltottek fel. A szerzok tobbsége ,,térképezési” eljarast alkalmazott, azaz a preparatumot a
hugycsé hosszanti tengelye mentén felhasitottak és horizontalis szeletekben dolgoztak fel.
A gyakran igen nagyszamu metszet attekintése nehézkessé valik. Tovabbfejlesztett
valtozatban a hdlyagot négy qudransra osztottak, igy jobban kiterithetdvé valt. Az
esetenként igy keletkezett 5-100 kimetszés Osszeillesztése a szovettani feldolgozas utan
bonyolult lehet, ezért a részeket kiilonboz6 jelolésekkel lattak el, és ezeket egybe
illesztették (4). A kdzépvonalban vezetett szagittalis metszes utani, két holyagfel
szovettani feldolgozasa latvanyos €s egy-egy kozleményben, ilyen 6rids blokkokrol
szamolnak be (5). Nagyobb, a holyag lrterébe bedomborod6 daganatoknal ez a modszer
technikailag szinte kivitelezhetetlen.

A cystectomias minték rutin patologiai feldolgozasat jelenleg Rosai és Ackerman
kézikonyv 0sszegzi (3. dbra). Ezt alkalmazzak a legszélesebb korben, mert meghatarozza
a legfontosabb anatomiai helyeket, és eldirja, hogy a férfi holyagbol legalabb 25
kimetszést kell végezni. Elgondolkoztatd, hogy ebbdl csak harom kimetszes reprezentalja
magat a daganatot (13).

A jelent6s szamu cystectomias OKP feldolgozas anyagunkban kikiiszobdlte a
makroszkopia vezérelte kivagas tévedési lehetdségét és teljes képet adott az anyagrol.
Rutin alkalmazasa az anyagi és munka raforditas ndvelésével bevezethetove valt.
Nyilvanval6 eldnyei leginkabb bizonyos kritikus stddiumokban jelentkeztek.

Példaul egyértelmiivé teszi a pTO stadium korismézését, hiszen biztosan nem marad
tumor a kimetszés kozotti részeken. Pontosan meghatarozhatdva valt az elkiilonités a
jelentésége még nem egyértelmil, és ennek egyik magyardzata, hogy a patoldgiai
feldolgozas csak makroblokkos formaban képes a pontos elkiilonitésre (6, 7, 8, 9). A
pT3A stadium szabad szemmel nem lathato, igy szerencsétlen esetben nem keriil a
megfeleld rész a kivagasba, pedig klinikai jelentdsége adott (10, 11). Az OKP talan
legfontosabb értéke, hogy egyértelmilien meghatarozhatova teszi a prosztata daganatos
metszetben vizsgalhato (12). A stadiumtdl fiiggetlentil az OKP tovabbi adatok értékelését,
szamszerisitését 1s biztosithatja:

+ a tumor mértékének haromdimenzids meghatarozasat,

* a daganat teljes heterogenitasanak feltérképezését,

+ az infiltracio mélységének és mintdzatanak megrajzolasat,

* a cirkumferencialis reszekcids vonal pontos meghatarozasat,

* valamennyi vaszkuldris és perineuralis terjedés azonositasat,

* a dysplasia és in situ carcinoma kiterjedésének kimutatésat.

Az OKP sajnos koltség- és munkaigényesebb, mint a kimetszéses feldolgozas. Az
anyagkoltség haromszor, négyszer is meghaladja az eddigi kiadasokat. A patologus
munkdja specialis gyakorlatot, tiirelmet és jelentds raforditast igényel.

Kovetkeztetések

A cystectomids preparatum szovettani feldolgozéasa soran a makroblokkos technika
alkalmazasanak modszere — az orientalt kivagasi protokollal — lehetévé teszi a daganat
minden részletének feltarasat. A modszer hazankban is megvaldsithato, bar koltség- és
munkaigényes.


http://magyurol.hu/cikkek/a-radikalis-cystectomias-minta-teljes-szovettani-feldolgozasanak-modszere-es-koltsegkihatasa#image_figure_4

66

Koszonetnyilvanitas

Stikosd Farkast az Europai Unio HUSRB/1002/214/126 palyazata tamogatta. A fotokeért
és a grafikai munkaért Dezso Mihalyt illeti készonet.

Irodalomjegyzék: 1. Cheng L, et al. Staging and reporting of urothelial carcinoma of the
urinary bladder. Mod Pathol 2009; 22 (Suppl 2): S70-95.

2. Greene FL, et al. American Joint Commitee on Cancer Staging Manual. Springer
Verlag; New York: 2002.

3. Soto EA, Friedell GH, Tiltman AJ. Bladder cancer as seen in giant histologic sections.
Cancer 1977; 39 (2): 447-455.

4. Hind A, et al. Histopathological study of 110 cystectomy specimens for bladder cancer
by an original mapping method. J Exp Clin Cancer Res 1998; 17 (1): 59-64.

5. Sekine H. A study of dysplasia associated with bladder cancer — histopathological
findings of bladder giant sections and related urinary cytology. Nihon Hinyokika Gakkai
Zasshi 1989; 80 (4): 545-554.

6. Jewett HJ. The historical development of the staging of bladder tumors: personal
reminiscences. Urol Surv 1977; 27 (2): 37-40.

7. Cheng L, et al. Tumor size predicts the survival of patients with pathologic stage T2
bladder carcinoma: a critical evaluation of the depth of muscle invasion. Cancer 1999; 85
(12): 2638-2647.

8. Boudreaux KJ, et al. Comparison of american joint committee on cancer pathological
stage T2a versus T2b urothelial carcinoma: analysis of patient outcomes in organ
confined bladder cancer. J Urol 2009; 181 (2): 540-545. discussion 546.

9. Tilki D, et al. Validation of the AJCC TNM substaging of pT2 bladder cancer: deep
muscle invasion is associated with significantly worse outcome. Eur Urol 2010; 58 (1):
112-117.

10. Scosyrev E, Yao J, Messing E. Microscopic invasion of perivesical fat by urothelial
carcinoma: implications for prognosis and pathology practice. Urology 2010; 76 (4): 908—
913. discussion 914.

11. Dalbagni G, et al. Cystectomy for bladder cancer: a contemporary series. J Urol 2001;
165 (4): 1111-1116.

12. Shen SS, et al. Prostatic involvement by transitional cell carcinoma in patients with
bladder cancer and its prognostic significance. Hum Pathol 2006; 37 (6): 726—734.

13. Rosai And Ackerman’s Surgical Pathology 10th ed. Edited by Juan Rosai. MO:
Mosby; St. Louis: 2011. 2913-2914.



67

Publication Il.



68

Pathol. Omcol. Res. (21014) 2067 =85
D00 VL1001 225 3=01 40748z

RESEARCH PAPER

Accurate Determination of the Pathological Stage with Gross
Dissection Protocol for Radical Cystectomy

Farkas Slkisd « Béla Ivinyl - Liseli Pajor

Received: 3 September 2003 J Accepted: 6 Febnuary 2014 /Poblished online: 2% Febrary 2014

" Arinyi Lajos Foundation 2014

Abstract The current protocel for reporting uninary bladder
cancer in radical cystectomies may exhibit limitations in the
diagnostic accurscy, such as a sk of understaging, especially
in cases with prostatic involvement. Difficulty can anse in the
verification of stage pT0, and the assessment of surgical
marging is suboptioeal. We have developed a daily gross
dissection protocol practice where radical cystectomies are
totally embedded and evaluated histologically in whole-
mount sections, We report here on the first 138 consecutive
specimens from 3008 to the first quarter of 2012 inclusive,
The incidence of the cancer stages was compared with data on
15,586 radical cystectomies from the lierature. The differ-
e were analyzed with the one-sample 2-test (p<0.05). The
following emerged from and our series and the literatore data:
pTl 8.7 % and 6.1 % pTa 0.7 % and 2.9 % pTis 2.9 % and
6 % pTl 15.2 % and 155 % pT2 21 % and 23.3 % pT3
348 % and 34.3 %; and pTd 167 % and 11 %, respectively.
Owr findings closely reflected the means of the published
stafistical data based on a large nuimber of cases. The differ-
ences were due to the more detailed processing: the case
nambers in groups from pTis o pT2 were comparatively
loww, while those in groups pT3 and pT4 were higher, The
difference in group pT4 was significant (p=0.0494). With this
method, only those samples wene regarded as pT0 in which
the granulematous area and the hemosiderin deposition
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indicative of the earlier imervention were observable and the
entire preparation was umor-free.

Keywords Cancer stage - Gross dissection - Pathology

repart - Radical eystectomy - Total embedding - Urinary
bladder carcinoma . Whole mount section

Introducthon

The incidence of bladder tumour has been rising during the
pacst two decades. In 2002, 357000 new cases were registered
globally by WHO [ 1], making bladder tumour the fourth most
CoMmmen mowr type in men and the eighth in wormen. The
treatment for the muscle-invasive tumour (T24) 5 radical
cystectomy. One hundred seventy-iwo operations of this type
were performed in Hungary in 2000,

The most important information for clinical decisions
regarding advanced bladder tumouwr and the prognosis is
the stage of the tumour [2]. In nearly half of the cases, the
clinical stage does not match the post-surgical assessment
based on histopathological examination [3]. However, the
result of the pathological examination is at present deci-
sivie for the planning of the postoperative therapy and for
the prognosis [, 4, 5]

The miost important step in the pathological examination is
the selection of the areas to be processed for microsoopic
scruting, because these aress will be regarded a5 representative
of the entire tumour, and will be studied in detail, subjected
immunohistochemistry and discussed in consultations. In
striking confrast with the often traditional archivation require-
mient of embedded parts, tissue pars not deemed worthy of
dizsection are wrevocably destroved.

The guidelines for the gress dissection of pathological
samples are congiderably mofe recent than michiscopic ex-
arinations themselves. Consequently, their system of criteria

ﬁ Sprinpﬂ
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678 F. Siikisd et al.
Table 1 The distribation of 15,586 pathological staging data on 27,394 published radical cystectomies
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is not as mature as that of the latter. The first set of gross
dissection guidelines conceming a urinary bladder removed
because of cancer was printed 55 years ago [6]. A number of
manuals have subsequently been published as the system has
undergone development. These manuals are uniform in that
they enumerate the areas of the preparation deemed important
to be cut, but do not elaborate on the mode [7], whereas the
mode of dissection and the positioning of certain organs, such
as the uterus, cervix, fallopian tube, appendix and skin, have

Fig. | Schematic representation
of the Gross Dessection Protocol
for Radical
(GDPRC) for malke (a) and fermale
(b) cystectomies. |: arcthral
resection line and prostatic apex.
2: prostate cross-sections with
wider back part of lobes. 3: 12
radial cuts from the bladder-
prostate basal block (BB). 4:
bladder macro jons. 5:
sagntal sections of the dome. Sx
frontal processing of the lateral
sagntal section i cases of dome
mvol Colour codi

4 springer

The mumbers highlighted i dark-gray are the highest, and those highlighted in light-gray are the lowest values in the various staging groups

been meticulously regulated [8]. The objective of all such
guidelines is to reduce the subjectivity of the pathologist.

The reported incidences of certain stages identified in
cystectomy samples exhibit considerable variation [S, 9-22
(Table 1), and we consider that a major factor underlying this
vanation is the insufficient standardization of the pathological
processing of the cystectomy samples.

In view of the importance of the pathological opinion
[2. 4], we have developed a Gross Dissection Protocol for
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679

PR, - £~  —
Fig.2 O al inci md | of the urcthral resection level
and peostate apex after side marking (kefi side hlue, right side: black) of a
male cystoprostatecton y preparati

Radical Cystectomy (GDPRC) and introduced it into our
daily routine. Our objective in this was to improve the
European recommendation [7] by utilizing the potential of
the commercially available macroblock technique. In this
paper we describe the steps of dissection, embedding and
microscopic evaluation in the processing of radical
cystectomy samples.

Fig. 3 Due to anteflexion of the
axes of the prostate and the
bladder the transverse resection
level of the urethma and the
bladderprostase basal block (BB)
are not paralic] (a). The wesfge-
shaped cross section made from
the prostate (b) yickds 2 BB
enclosed by parallel planes (c)

We then compare our results with data reported in 15
publications on 15,586 siages identified in 27,394

cystectomies. We also comment on the financial and workload

aspects of the procedure.

Patients and Methods
Patients

From 2008 to the first quarter of 2012, 138 radical
cystectomies were performed at our Department of Urology.
The consecutive samples were histologically processed
whole, using macroblocks. The samples had been taken from
99 men to 39 women. The average age was 62.3 years: that of
the men was 64.0 years (range 41-76), while that of the
women was 60.6 years (range 49-71).

Pathological Evaluation with GDPRC

The steps of the processing and histological evaluation are
described in detail in the Electronic Supplement. Briefly,
the samples are fixed in 10 % formalin without dissection,
for a minimum of 3 days. The cutting procedure of the
cystectomy preparation is outlined schematically in Fig. 1.
An anterior orientational incision is made (Fig. 2). Male
and female bladders are further processed with differemt
cutting steps (Figs. 3, 4, and 5)

Mﬁ Springer
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Male bladder

1. A cross-section of a urethral resection line
Wedge-shaped section of the prostate

3. Construction of a bladder-prostate basal block (BB),
including the bladder base and the prostate base

12 radial sections from the BB
Cross-sections above the BB

The bladder dome in sagittal paralle] levels

Seminal vesicle embedding

| d

NN

Female bladder

The uterus, appendages and vaginal wall are separated

2. Cross-sections of the urethral resection level and the
bladder

3. The bladder dome in sagittal parallel levels

4. The uterine cervix below the peritoneal pouch in
cross-sections

5. The uterine cervix, corpus and bilateral appendages
accoeding to the current internationally applied pro-
cedural protocol.

6. The vaginal stump in parallel sections

The GDPRC is implemented in a flexible fashion. The
most frequent modification is visualization (reflection), in

two cutting levels, of the lesion observed on the cutting
surface (Fig. 3). Lymph node regions are generally embedded
whole: the larger ones are halved.

Histological evaluation is carried out by using a standard-
ized report form (Fig. 6) and presented in a written form.

Statistical Analysis

Stages were determined with the AJCC/UICC TNM system as
revised in 2002 [23]. The frequencies of the individual stages
were expressed as percentages. Differences were evaluated
using the one-sample z-test. A p value<0.05 was considered
to indicate a significant difference between groups.

Results
Data of Staging and Dimensions

The GDPRC has been applied as the daily routine processing
procedure for all radical cystectomy specimens in our
Department of Pathology since 2008. Up to March 2012, a
total of 138 examinations were completed. The results are
shown in Table 2. Obturator lymph nodes were removed in
126 cases (91.3 %). The distributions of removed lymph
nodes by stage and of metastastatic lymph nodes are presented

Ire=
oy iy ¥ L.

I'H.l hmﬂngdhmmr&bl(l)mdlh:kﬁ(b)
ol of the sonal

d blackish by black ink marking; this ensures orientation in the

mmnanmq:ﬂth:w-yulheumhnsgrwly d and

X Th:llndulmafkanbc;hadmm&rdcmc
Red staining indx the surface to be microssectioned
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Fig. £ Male cystopsostatectomy with GOPRC. The awew indicates the
BB from which 12 radial cut=outs serve for the evakmtion of the bhdder
base and the | base. The ds show the frontal processing
of the sagiital coss-sections serving for the evaluation of the laseral
partion of the dome. The b dowble orrow shows a reflective cutting
surface an which there is foreign tissue (redf dowbhie @) in the posterion
surgical margin

in Table 2. In two cases, an unevaluable lymph node con-
glomerate was it incladed.

The average sizes of the |24 preparations were: supero-
inferior 10016 mm (range 40-1T70 mm); medio-lateral
927 mum {range 40140 mm); and antero-posterior 75,7 mm
(range 35130 mm). The average mass of 119 specimens was
308 g (range 46680 g).

The macroblock allowed the preparation of bladder wall
sections 7 mm in thickness and prostate sections 5 mm in
maximum thickniess,

Material Input and Costs

On average, 92 macroblocks and 14 standard blocks were
used for the processing of the radical cystectomy samples. In
cases of cyswoprostatectomy, an average of 9.8 macroblocks
and 16.3 standard blocks were prepared. In cases of
cystectomy of female patients, &8 macroblocks and 9.6 stan-
dard blocks were used. The cost of the consumables used for
the preparation of a macrosection was €1 .88, whereas that ofa
standard histological section was €0.25.

The average cost of the consumables and chemicals used
up for the GDPRC processing of a male radical cystectomy
specimen was €218, and that of a female one was €182 A
neGEssary one-time purchase was that of a macro head for the
rotating microtome (Thermo Shandon Finesse ME+ Code Nr:
TT51016TE L 182.76.

Dissecting with photographic documentation took 2 h and
mictoscopic examination 2 additional hours of the pathalo-
gt time.

Discussion

The current intemational gross dissection guidelines for radi-
cal cystectomy list the anstomic site deemed sufficiently im-
portant 1o be examined and leavie it 1o the pathologist 1o select
(somewhat &t random) the areas that may be expected to
contain microscopic lesions. When only minimally required
samples are considered, at least 27 cuts have to be made on a
male bladder, however, only three of these will onginaie from
the wmowr. The wethra and its resection line are not even
mentioned in the list This method is of only limited value,
especially in the case of formalin-fixed samples [24]. The
GDPRC performs the examination on macrosections
(Fig. T}, eliminating the subjectivity originating from dissec-
tion, the most critical step of pathological processing: the
procedure is adapted to the conditions of the daily routine,
with the possibility of intervention kept open.

The GDPRC Allows the Determination of Stage pTO

In the absence of suspicious macroscopic signs or data regard-
ing the localization of earlier interventions, there is no guid-
ance as 1o how to make the gross dissection. If the first gross
dissection showing umour negativity was made in a non-
oriented fashion, subsequent curtings can only be incidental
and no guidance whatsoever is available as concerns their
iz, exient of number. In the couwrse of the GDPRC, only
those samples were regarded as pTD resections in which the
granulomaious area and the haemosiderin deposition indica-
tive of the earlier intervention were observable and the entire
preparation was umour-free.
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The GDPRC Allows the Precise Determination of pT2
Subcategories

The practicability of pT2 subcategories has recently been at
the focus of intensive debate. Jewett based his classification
of muscle-invasive tumours into internal and external
layers on autopsies of 107 patients who had died as a
consequence of bladder cancer, and the TNM system
adopted that classification [25]. In contrast, American au-
thors who followed up 123 muscle-invasive tumours failed
10 observe any difference between the suggested pT2 sub-
categories, and therefore suggested their elimination [26).
A recent international study based on 563 cases, however,
evaluated the TNM system as practicable [27]. The settle-
ment of the dispute is made more difficult by the fact that

the aggressively infiltrating tumours that exhibit tentacular
spread cannot be perceived visually or by palpation. Nor
can imaging techniques be applied, since they do not offer
microscopic resolution. A non-oriented cut therefore makes
an evaluation of the infiltration depth uncertain. In the
course of the GDPRC, simultaneous preservation of the
localization and dimensions of the infiltrating area and its
relationships with the surrounding tissues are ensured.

The GDPRC Identifies Stage pT3a with Certainty

Even theoretically. the current dissection procedure performed
with the naked eye can detect extra-organ expansion only
incidentally. This circumstance may have contributed to the
failure of numerous reports to find differences between stages

Table 2 The pathological stage distribution m 138 madical cystectomy assessments with the GDPRC, and the lymph node involvement per stage
pTO pla phs pT1 pl2 pT3 pld

No. of cases (%) 12(87) 1(0.7) 429 21(15.2) 221 48 (348) 23(167)

Toal no. of lymph nodes 240 13 (2] 308 517 40 27

Average no. of lymph nodes average 20 13 16 21 94 39 2.5

No. of metastatic lymph nodes 13(15 %) 0 0 2(0.5 %) 18(8.1 %) 123 (28.7 %) 58(23.3 %)
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Fig. 7 Macro cut=out with the
progection of the macm slide
made from it; the extent of the
tumoar i indicated by diots

pT2 and pT3a or pT3b. The validity of the subcategorization
of stage pT3 has been verified on the basis of a large number
of cases (n=2 388), supporting the practicability of the present
TWM system [28]. The GDPRC permits the identification and
localization of the extravesical spread and the measurement of
its dimensions.

The GDPRC Allows the Precise Identification of Sage pT4a
and the Route of Prostate Infiltration

In consequence of the formalin fixation, wmour infilira-
tion into the dense tissue of the prostate (stage pT4a) is
maost ofien invisible to the naked eye. The route of infil-
tration, which may occur by breaking through the entire
thickness of the bladder wall or via the urethra is of
prognostic significance, but no guidance is available as
to the method of examination of prostate infiltration.
Dwonat et al. studied specimens cut into 3-mm-thick sagit-
tal sections [29]. However, in this way the urethra can be
represented in only one or two levels, whereas this organ
may be not only a route of infiltration, but also a primary

Fig. 8 The incidences of the

umour site. Another possibility is the separation of blad-
der and prostate, and the processing of both according o
the protocol cormesponding to the primary cancer of the
given organ [30]. The GDPRC offers the possibility of the
microscopic siudy of both organs in one section. On the
12 radial cuts of the BB, the 3D measuwrements and
circumfierential resection distance can also be determined.
This is important, because this is regarded as the nearest
resection mangin.

Processing of the Prostate and the Urethra by GDPRC

The entire prostate below the BB is studied in macrosections,
in compliance with the literature recommendation [31].
However, sinoe the prostatic urethra rans in an anteriorly open
angle, the cross-section plane of the urethral resection margin
and the plane of the BB form a triangular section (Fig. 4b). In
order to retain all surgical edge markings in the sections,
further cuttings were also performed at an angle. (The reason
why this is not the case in prostatectomy specimens is that the
urethral resection lines are not taken into consideration during

" . N T
various pathological stages in F I 51 |a
radical cystectoamy. Red nembers THET
denote the averzges of the pla | i
literature data. Black mumbers are EER
the extremes of the published - 28
data. Greew numbers denote the piE % & R
incidence data & assessed with 152
the GDPRC. The difference T —
I 'HH.‘F‘:I i data and 53 15.5 FHES
those determined with the _r : EA. .
GDPRC for sage pT4 is a 23 e
istically signifi . sep ‘
p 2 ] 445
1a7
nT4 i
1.3 128
——
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th preparation, because it is not owr aim o obtain complete
crosa-sections of those parts.) When the wrethral stump was
imvolved, we assessed the resection margin distance in sagiital
crosa-sections after re-embedding.

Comparison of the Stage Distnbution as Assessed
by the GDPRC with the Literaure Data

The incidences of the pathological stages of cystectomies
exhibit significant differences even within the same goo-
graphical region and time interval, evem when the tesis
performed prior to cystectomy and the surgical indications
are nearly identical. Nevertheless, the incidence determined
on the basis of a large number of cases must reflect the
aciual incidence. We therefore carried out determinations
by using the data on 15 386 stages of 27394 cystectomies
presented in 15 publications from the period between 1971
and 2000 (Table 1) [3, 9-22].

The relatively small number of cases processed with the
GDPRC quite accurately reflected the swatistical data based on
a large number of cases (Fig. #). The differences observed are
due 1o the more detailed processing: the case numbers in the
pTis-pT2 groups were found to be lower, while those in
groups pT3 and pT4 were higher. In the case of pT4, the
difference was significant (11.36 % vs. 16.6 %, p=0.0494)
'We consider that the more frequent occurnence of cases in the
highest stage may provide a partial explanation for the insc-
curate prognosis of cystactomies.

The incidence of pTD among the cases we sidied was
higher than the average of the published data (8.7 %% ws.
6.1 %). The reason for this may be that the histological
examination of preoperative TUR cannot provide a reliable
evalustion of the completeness of umour removal, and the
resolution of imaging techniques is at s worst with small
tumowrs. The surgical indications for this stage are therefore
more uncertain, and are unswitable for a well-founded
COMPATISon.

Further Possibilities in the GDPRC

The GDPRC may be additionally utilized to evaluste further
prognostic factors, such as:

1. microscopically measured mmour dimensions and surgi-
cal margins;

vascular and perineural infilirations;
acoompanying urothelial dysplasiafin sitn carcinoma;
tumour heterogeneity and infiltration pattem.

The GDPRC opens the way to the digital processing of
data and to comparison with the findings of imaging
techniques.

b e
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Limitations of the GDPRC

The GDPRC is more labour-intensive and more expensive
than the present protocol. Current processing requines 27
standard cassettes with a minimum cost of €6.75
(27 =€0.25). The cost of consumables applied in the
GDPRC for male bladders ane therefiore 3.5 times higher and
for female bladders three times higher.

Macro slide preparation requires practice for the prepara-
tion of 4—6-pm thick sections. The staining is not automarized.
The GDPRC is labour-intensive for the pathologist. Gross
dissection with photographic documentation takes 2 h, and
histological evaluation an additional 2 h.

The T-mm-thick macroblock cross-section is a ressonable
compromise in exchange for not having to inflate the bladder
before fixation, or to submit it 1o special preparative proce-
dures under clinical conditions.

The GDPRC is not suitable for the processing of atypically
resected samples.

In summary, use of the GDPRC can minimize the level of
subjectivity during pathological examinations of radical
cystectomies. The definition of pTO is unambiguous and
assessments of the higher stages become more cerain. Stage
pT4 proves to be more frequent than currently believed.

Ackmewledgments The authors thank Mihdly Dersd for the phologra=
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Sir,

The ideal way o compare methods of macroscopic
examination would be to examine the same samples twice
independently. However, once a radical cysiectomy spec-
imen has been completely embedded, altemative methods
cannot be mvestigated becanse no material remains. Gaisa
et al. elegantly cut this Goedian knot with their “virtual
superimposed approach.” They embedded the whole
cystectomy specimen into small blocks and then extracied
the block data that would have been used for standard
assessment on the basis of specimen photographs and
compared them. As concems fumor stage, they did not
find any significant differences between the two ap-
proaches [1].

Another novelty they introduced is the pTsum category.
They determined tumor stage on the cystectomy speci-
men, but i cases with previous TUR-B and no or mini-
mal residual mmor, the final fwmor stage was defined as
the sum of the TUR-B and the eystectomy specimen. The-
oretically, it is possible that the pTsum category is
progaostically more informative than the pT as defined
in the standard THM system. However, in their paper,
the Kaplan-Meier curve of overall survival in relation o
pTaum {Fig. 4A in the publication) suggests that the death
rate of patients with pT] umors is higher than that of
patients with pT2 twmors after a 20-month follow-up.
We consider that introduction of the pTsum category is
not in agreement with the authors’ intended study design

[ Farka Sdikfied
sukoed . ark @ medl u=seeged bu

! University of Sreged, Szeged, Hungary

in terms of comparing the standard specimen sampling
with whole specimen embedding relative to standard
pTHM. A significant degree of uncertainty is introduced
with unknown TUR-B resulis. How was “minimal resid-
wal tumor” defined, which TUR-B stage had more impact
than pTHM on the cysiectomy specimen, and what is the
advantage of having an early TUR-B stage? Why was the
traditional staging system not used? It is rather distarbing
that the authors wrote about stage but siudied stage only
with a self~created pTsum system.

Since 2008, we have examined 3135 cysiectomy speci-
mens and used whole-organ embedding approach with
commercially available macroblocks as part of the daily
routing. We have reported stage distribution of the first
|38 cases and compared this with data obtained by stan-
dard methods on 15,386 literature cases [2]. Our method
highly reliably mirrors the averages of published data,
with az only exception that we identified a significantly
higher proportion of pT4 cases. When pTsum stages are
compared with our data and literatare-based data, two
differences emerge (Fig. ). First, pT1—pT3 stages are
more frequent im the series by Gaisa et al. than in ours.
This may be due to the pTsum category, with TUR-B
stages increasing the case number of higher stage cases
at the expense of lower stages. Second, Gaisa et al. found
nearly the same proportion of pT4 cases as the average we
generated from literature data. In conirast, our series re-
veals a significantly higher rate of this advanced category
becanse our base block approach, in which the prostate-
bladder boundary is processed in 12 radial cuts, detects
prostate imvolvement maore precisely.

We therefore regard the whole-organ embedding approach
as the gold standard in the assessment of the pTNM category
ertidd provide prognostically significant histopathological pa-
rameters in radical cystectomy specimens.
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Papillary renal cell carcinoma embedded in an oncocytoma:
Case report of a rare combined tumour of the kidney

Istvdn Sejben, MD," Zoltdn Szabd, PhD, MD;* Néndor Lukdcs, MD;" Marta Lordnd, MD,* Farkas Siikasd, MD;
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An asymiptomatic 1-cm large pagillary renal cell carcinoma (RCCH
embedded in a 3.5-cm large oncocyloma was diagnosed and
remaoved by right nephrectomy in a 68-year-old male imvestigated
for the abdominal syrmpioms associated with cholelithiasis. The
papillary RCC displayed positive imrmnohistochernical stainings
with cytokeratin 7, alpha=methylacyl-Coa racemase and vimentin
and was negative for the Excadberin and CD117 immunestains,
whereas the oncocyloma part showed opposite staining patterns.
Mo gains of chromesomes 7 and 17 or boss of chromosome Y was
detected in the papillary carcinoma by fluosrescent in sit hybrid-
ization with centromeric enumeration probes. This finding is in
keeping with the momphologic diagnosis of type 2 papillary ROC
reported to have lower rates of these characteristic chromosomal
c . The combinaticn of papillary RCC and oncocytoma, b
turnours of different postulated origin, is extremely rare. It may
represent a simple coincidence, but 2 previous cases and owr cur-
rent one share a few features, including the intimate embedment
of the papillary RCC in the oncocytorma, the small size of the RCC
and the old age of the patients. This case raises the point that renal
oncocytomas can contain a hidden malignant tumour.

Renal cell neoplasms are supposed to derive from or show
differentiation toward different parts of the renal epithelium,
as highlighted by immunohistochemical staining patterns
and differential expression of some marker proteins.’* There
are reports on renal tumours with hybrid features between
chromophobe renal cell carcinoma (RCC) and oncocytoma,
baoth thought to arise from the distal wbular epithelium_*
Sometimes RCC arises within an 5 However,
the combination of oncocytoma and papillary RCC, 2 renal
neoplasms of different origin, is very rare.® We present a
case of an unusual combination of these 2 tumours, a papil-
lary RCC buried in an oncocytoma.

= wmaﬂh:ﬂ,hﬂ

A 68-year-old male with long-standing hypertension was
admitted to our hospital because of right upper abdominal
pain. Abdominal ultrasound and computerized tomography
(CT) revealed a thick-walled gallbladder with commaon bile
duct stones and a 4-cm mass in the upper pole of the right
kidney {Fig 1). The clinical diagnosis of choledocholithiasis
associated with acute cholecystitis and a renal tumour were
established. After endoscopic sphincteratomy, the symptoms
related to the common bile duct stone vanished and the
patient undenwent right nephrectomy.

The nephrectomy specimen was fived in 10% neutral
buffered formalin for 36 hours. We embedded 3-mm-thick
representative fissue sections in paraffin wax and sections of
4 1o 5 pm were cut and stained with hematoxylin and eosin
(H&E) for light microscopy. The primary antibodies used for
immunchistochemistry are shown in Table 1.

The parenchymal tumour in the nephrectomy specimen was
circumscribed, homogeneous, yellowish-brown and mea-
sured 35 = 35 = 30 mm. Microscopically, all but one slide
showed polygonal cells forming nests and tubules that had
abundant ecsinophilic, granular cytoplasm and uniform,
round central nuclei. Meither mitotic figures nor clear cell
areas were detected. The tumour morphology was in keeping
with the diagnosis of an oncocytoma. A papillary lesion with
papillary and tubulopapillary structures measuring 1 cm in
diameter was identified microscopically within this tumour.
Eosinophilic, granular, but less voluminous cytoplasm and
focal nuclear pseudostratification characterized this area.
Cytoplasmic clearing was identified focally. Foamy macro-
phages and rare psammoma bodies occurred in the core of
the papillae. The nuclei were generally of low grade, but
areas with larger nuclear to cytoplasmic ratio and nucleoli
visible at medium power magnification were also present
resulting in a Fuhrman grade 2 overall (Fig. 2). The papillary
carcinoma was present in a single block only, and attempts
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Fig. 1. Locafization of the tumour o computed tomography scan. The arrow
shows the circomscribed temour in the upper part of the right kidney.

to identify any remnants of it grossly and in further tumour
blocks taken failed.

The oncocytoma part showed diffuse positivity for
E-cadherin and weak positivity for CD117, whereas it was
negative for vimentin and alpha-methylacyl-CoA racemase
(AMACR). It showed very focal cytokeratin 7 (CK7) positivity
limited to small areas with more pleomorphic nuclei, which
is a recognized feature of some oncocytomas. The papillary
area was positive for CK7, AMACR and vimentin, but nega-
tive for CD117 and E-cadherin (Fig. 3). Neither parts were

ite tumour. A:

Fig. 2} din and eosm app of the
Papillary renal cell carcinoma (MC) (uppcr manquhr area| separated from
the ¥ by a thin g am irregudar

into it, with cdninn-(xmd(ulma Part of
he psaudocapﬂc nplr‘gﬂhhum Note the asm
the low grade neclei {in this field) and the
higher -:h. 1o r:nnphsmn: ratio in the papillary RCC component {upper part)
in comparison with the oncocytoma flower part) {»400). C: Psammomatous
calcification, some nuclear psewdostratification and higher grade muclei in this
area of the papillary RCC (»400). D: Foamy macrophages in 2 papillary core in
the ACC (»400).

Table 1. Primary antibodies used

Manut. Clone numb Dilution

coD1o Cell Marque 56C6 150
o7 Dako OV-TL 12730 RTU
AMACR Dako 1344 RTU
co11? Dako palyclonal 180
E-cadherin Novocastra 3685 140
vimentin Dako VIM 284 RTU
synaptophysin Cell Marque polycional RTU
chromogranin A Cell Margue LK2H10 RTU
RTL: reachy jo use.

stained with CD10, chromogranin A and synaptophysin.
Considering the size, the structure of the lesions and their
immunohistochemical staining patterns, the diagnosis of
type 2 papillary RCC in an oncocytoma was made.

A fluorescent in situ hybridization (FISH) assay was used to
assess the numbers of chromosomes 7, 17 and Y, according
to the manufacturer’s instructions (Cytocell Ltd, Cambridge,
UK). The chromosome enumeration probes hybridizing to the
centromere of the relevant chromosomes (LPEOO7R, Alpha
satellite 7 Red; LPEO17R, Alpha satellite 17 Red; LPEOYCR,
Alpha satellite Y Red) were labelled with spectrum red. The
results were evaluated with a ZEISS Axio Imager Z2 micro-
scope. Chromosome copy numbers were counted in 20 cells
for each assay, and values of signal/cell ratio greater than 2.8
were defined as trisomy. The FISH assays demonstrated no
gains of chromosomes 7 or 17, and no loss of chromosome
Y. The patient did not receive adjuvant therapy. The follow-
up was short, but he is alive without any signs of recurrence
or metastasis 8 months after nephrectomy.

N,M(Bhndﬂ7¢ipmmdnpupuhryk€€’dlamm

with the negativity for these stains in the (right}. E-cadheri
displayed an oppesite staiming pattern (D). {A and D= x100; B and C: »400)
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Im the 2004 WHO classification of kidney tumours, oncocy-
toma is considered a benign neoplasm. It is characterized by
ensinophilic granular large cells forming diffuse sheets and
tubules in an ocedematous stroma without papillary or clear
cell areas.* Immunohistochemically, oncocytomas exhibit
positivity for E-cadherin and CD117, and negativity or focal
pasitivity for CK7, AMACR and CD10.4 It is also recognized
that oncocytomas can occur in Bin-Hogg-Dube syndrome,
a rare autosomal dominant condition.™

Papillary RCC accounts for 10% of RCCs. Although size
criteria of diagnosis always require caution, they are stated
to b larger than 5 mm as opposed to papillary adenoma®
Two subtypes are recognized. Type 1 tumours have papil-
lae covered by a single layer of small uniform cells. In
type 2 tumours, the cells covering the papillae are pseu-
dostratified with eosinophilic cytoplasm and are usually
of higher nuclear grade than type 1 papillary carcinomas.
Immunchistochemically, papillary RCCs usually show posi-
tivity for CK7, AMACR, CD10 and negativity for CD117,
E-cadherin %=

Although oncocytoma and RCC are separate entities,
they can coexist in the same or the contralateral kidney.
Chromophobe RCC and oncocytoma are suspected to be
closely related and are thought to show a similar distal
tubular phenotype,™ therefore their coexistence is not very
surprising. However, oncocytomas and papillary RCCs origi-
nate from different cells, and the presence of a papillary
RCC within an oncocytoma is extremely rare. We were only
able to identify 2 reports of this coexistence.®” The first of a
75-year-old male whose type | papillary RCC of 7 mm was
embedded in an oncocytoma measuring 1.5 cm in diameter.
The papillary tumour in this case was easily identifiable, as
it was clearly delineated and obviously different from the
surmounding oncocytoma on H&E stained sections. Unlike
im our case, the cells of the papillary neoplasm displayed
trisomy of chromosome 7.° The second case occurred in
a 73-year-old female and consisted of a 1.5-mm diameter
type Il papillary RCC in a 36-mm diameter oncocytoma. Mo
chromosomal copy numbers were analyzed, but the typical
morphology and immunochistochemistry confirmed the diag-
nosis.” Both cases were treated with partial nephrectomy.

Our diagnosis of a combined renal tumour consisting of a
papillary RCC in an oncocytoma was established on micro-
scopic morphological features and immunohistochemistry.
In some areas, the tumours were clearly distinct from each
ather, but at other foci the 2 tumours merged and showed a
diagnostically challenging morphology. Immunostains were
of great help in distinguishing the ? components. Gains of
chromosomes 7, 17 and loss of chromosome Y have been
described as characteristic of papillary renal neoplasms,™
and only very rare tumours were reported to lack these

= wma.u—r,a-u
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Papillary ROC in an oncocytoma

marker changes."™ The centromeric probes identified none
of the characteristic chromosomal changes, in keeping with
their lower incidence in type 2 papillary ROC.™

According to the current trends in urology, small renal
masses (=4 cm) are often treated by ablative therapies or
active surveillance. Prior to such therapeutic approaches,
renal hiopsy should be performed to establish a histological
diagnosis."* Image-guided percutaneous core needle biopsy
of renal masses has more than 90°% sensitivity for the detec-
fion of malignancy.™ However, combinedthybrid tumours
consisting of benign and malignant areas can be misdiag-
nosed, becawse the biopsy may miss either tumour compo-
nent or the other. Oncocytomas may sometimes harbour a
malignant tumour, especially chromophobe RCC, or as in
our case another malignancy.™ This should be considered
when biopsy is used to direct management.

Our literature review identified that papillary RCCs aris-
ing in, or embedded in, an oncocytoma are definitely rare.
Although the intimate relationship of the 2 tumars would
suggest some causal relationship, the rarity of this com-
bination, the different postulated origins of the 2 compo-
nents would make it more likely to represent coincidence.
Of the 3 papillary RCCs, 2 were type 2. All were minute
pT1a carcinomas ooourring in elderly patients over 65, and
although no information on follow-up was published in pre-
winus reports,*” the reported prognostic features were rather
favourahle. Partial nephrectomy was the surgical treatment
for the previously reported cases, but nephron-sparing sur-
gery was not considered in our current case because the
4-cm tumour was close to the renal hilum and the diagnosis
of oncocytoma was not considered preoperatively. Biopsies
from combined tumours like this one can pose diagnostic
challenges to urologists and pathologists.
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Papillaris vesetumor in situ hybridizacios vizsgdlata
In situ hybridization study of papillary kidney tumaors
Siikosd Farkas de®, Koeif Miria®, Buzoginy [stvén dr.** Pajor Lis2)6 dr., prof.*

“Pécsi Orvostudominyi Egyetem, Patoldgin Intézet.
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Awm-wmsuwmamxmmmmm A végstadiumi vese
mimt chronicas dialysalds alatt G116 besegek & Arabban ebdfordulé veserbhok kozou a papillans tipus ardnya

Iényegesen magasihb, Uyﬂhmmmmmwwmmuwﬂg.m

hmnly pmblémll jeicnlzll A Hagysigh nhvjh mmmm«s t-mml -zgl&r.lmr Ml lin gondnl)k. hogy kialkuldsihas

K5l majd ad y ﬂv-m"‘ d
-knr)mlpu:hn!neju»om Balmozikd Inérések vizsgilatival ny Kaveth 3. Igy adk k tekinuk 2 7, &
17 kromoszima - esesleg tetrasomidjdval, illetve férflak eseiében i Y Kromosetema elvesaésével jellemezhetd tumocokat, A
savibb cliérésck, dgymine 2 8,12, 16, 20 kromeszimak mmm.wgﬂummm

Célunk volt az in situ hybndizécsds technika alkalmazisival szolid il s i) magok ih
kromosrdmilis eliéréscinck mghmlradsu.

Virsgilatunkb icus probak felhaszadiksival, fagyaszion my igazoltuk Taesiokb,
Tellelbets Y ) Gm é. Htdrzcadba esd mérend tamochad, 1zoldle magokon sz&mauﬂlez éﬂékcllﬂl # relevinsnak
Ieunlcll romoseomik arimy#, izy hatdroeva fmeg o tumor digaitdsat.

latmink szerimt megfebedd srmd dlar és az ezekhdl sziarmazd stisenka adarok bisokiban & midszer j6l

o'

hlﬂnﬁlhalélwpdlmu k diagnoszriksjsban, 2 jtiviben akdr sabiopsids mintikhan is,
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3rd Pannonia Congress of Pathology

May 15-17, 2014, Bled, SLOVENIA
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KEYNOTE LECTURE
Chairperson: Metka Volaviek (Slovenia)
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Han van Krisken (Nethedands)
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14451505 Updats on tesoular tumars
Metka Valavisk (Slovenia)

15.05-15.25 Renal cell carcinoma: advances in disgnosis
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Title: Accurate Determination of the Pathological Stage with Gross Dissection
Protocol for Radical Cystectomy in Daily Routine Diagnostics

Dr. Farkas Sakisd*, Bela Ivdnyl, and Ldszlé Pajor
Head

Laboratory of Molecular Pathology

University of Szeged

Hungary

Abstract

The current protocal foe reporting urinary biadder cancer in radical cystectomies may exhibit Timitations in the diagnostic
accuracy, such as the risk for understaging, especially in cases of prostatic involvement. Difficulty exists in the
verification of stage pT0 and assessment of surgical margins is suboptimal. Therefore, we developed & daily practice
gross dissection protocol (GDPRC) where the radscal cysteetomics were totally embedded in commercially available
macroblock and evaluated histologically. The incidence of pathological stages of our first 138 consecutive samples
senes was compared with same data of 15586 radical cystectomies. We found a remarkably down stage in the current
standard protocol where the difference in pT4 was significant. (p=0.0494) With our method, only those samples weee
regarded as pTU in which the granulomitous area and the haemosiderin deposition indicative of the earlier intervention
were observable and the entire preparation was tumor-free,

Biography

Dr. Farkas Stkdsd now is & Consultant Pathologists, 2003-present: Laboratory of Molecular Pathology Leader (Genetics
of solid tumours) Department of Pathology, University of Szeged Medical Faculty, Szeged, Hungary, 2000-2002:
Guest Scientist (Microsatellite allele typing on urinary bladder and kidney cancer) Laboratory of Molecular Oncology
Ruprecht-Karls University Heidelberg, Heidelberg, Germany. 1996-2000: SHO in Histopathology Institute of Pathology
University Medical School of Pecs, Pecs, Hungary. 1993-1996: undergraduate instructor (Genetic classification of
kidney tumours) Institute of Pathology University Medical School of Pecs, Pecs, Hungary.
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International Journal of Cancer Therapy and
Oncology, Vol 3, No 4 (2015)

Accurate Determination of the Pathological Stage with the Gross
Dissection Protocol for Radical Cystectomy (GDPRC) in Daily Routine
Diagnostics

Farkas Stikosd, Béla Ivanyi, Laszlo Pajor
Abstract

Purpose: The currently protocol for reporting urinary bladder cancer in radical
cystectomies may exhibit limitations in the diagnostic accuracy, such as the risk for
understaging, especially of cases in prostatic involvement. Difficulty exists in the
verification of stage pTO and assessment of surgical margins is suboptimal. Eliminate the
potential compromises in sampling, we developed a daily practice gross dissection
protocol where the radical cystectomies were totally embedded and evaluated
histologically in whole-mount sections.

Methods: Here were reported the first 138 consecutive specimens from 99 men and 39
women from 2008 to the first quarter of 2012 inclusive; 9.2 macroblocks and 14 standard
blocks were examined on overage. The incidence of cancer stages of our series was
compared with the incidence of cancer stages, determined by retrieving the stage data of
15586 radical cystectomies from the literature. The differences were analyzed with the
one-sample z-test (p <0.05).

Results: The following values were obtained (the first refers to our series): pT0 8.7% and
6.1%; pTa 0.7% and 2.9%; pTis 2.9% and 6%; pT1 15.2% and 15.5%; pT2 21% and
23.3%; pT3 34.8% and 34.3%; and pT4 16.7% and 11%.

Conclusion: Our findings closely reflected the means of the published statistical data
based on a large number of cases. The differences were due to the more detailed
processing: the case numbers in groups pTis-pT2 were comparatively low, those in
groups pT3-pT4 were higher. The difference found in group pT4 was significant. (p =
0.0494) With this method only those samples were regarded as pTO in which the
granulomatous area and the haemosiderin deposition indicative of the earlier intervention
were observable and the entire preparation was tumor-free. Although our protocol was
three times more expensive than the currently used and the reporting time took four hours
by identifying all features that can guide postoperative treatment has the monopoly of
diagnostic accuracy.------=--==-======mmmmmmmm oo

Cite this article as: Siikosd F, Ivanyi B, Pajor L. Accurate Determination of the
Pathological Stage with the Gross Dissection Protocol for Radical Cystectomy (GDPRC)
in Daily Routine Diagnostics . Int J Cancer Ther Oncol 2015; 3(4):3407.

[This abstract was presented at the BIT’s 8" Annual World Cancer Congress, which was
held from May 15-17, 2015 in Beijing, China.]



