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7 Diagnostic Problems  
in the Subtyping of Renal  
Tumours Encountered  
by Five Pathologists
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abstract
objectives. The diagnostic problems in the subtyping of renal tumours were evaluated 
by a panel of five pathologists studying a set of selected tumours.
materials and methods. Five pathologists independently assessed a single HE-
stained slide from 28 selected renal tumours. After this independent assessment, the 
pathologists re-evaluated and discussed all discordant cases. Additional HE-stained 
sections and IHC-stained slides were available. The generalized kappa for interobserver 
agreement was calculated.
results. After independent assessment of the HE-stained slides, the five pathologists 
unanimously reached an agreement in the decision between malignant and benign in 
82% of the cases. Fifty percent of the cases were correctly subclassified. The overall 
generalized kappa value for the five pathologists was 0.320 (CI 95% 0.090–0.551), 
which is considered a moderate agreement. A 100% agreement was reached for all 28 
cases after examination of more slides from different tumour areas and IHC-stained 
sections.
conclusions. An accurate histologic distinction between benign and malignant renal 
tumours is possible on one HE-stained section. Correct assignment of the subtype is 
difficult on one slide alone and relies on IHC-markers and additional slides. Tumours 
composed of an eosinophilic cell type and tumours with a papillary growth pattern 
were the major causes of an incorrect diagnosis on an HE-stained section alone.
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IntroDuctIon
While the distinction between benign and malignant is extremely important, correct 
subtyping of renal tumours has an important prognostic value [1;2], influences follow-
up, and could be important in directing future adjuvant therapy [3].

ccRCC accounts for approximately 70% of the cases in surgical series, and the 
histologic subtype assignment is usually straightforward [4]. However, diagnostic 
problems may be encountered when assigning other subtypes. Studies investigating 
the value of IHC-stains for the classification of renal tumours describe the diagnostic 
problems encountered very well [5;6]. One of the diagnostic problems in subtype 
assignment is the differential diagnosis amongst eosinophilic neoplasms, such as RO, 
ccRCC, cRCC, and the solid variant of pRCC. Moreover, these studies show that the 
perfect panel of additional markers does not exist and is also subjected to variations, as 
tumours can show unexpected staining patterns [6]. 

Heterogeneity in the cell composition of many renal tumours is also one of the 
diagnostic problems in subtype assignment, which can be an important argument 
against the use of CBs in the preoperative setting. The material obtained by a CB is scarce 
and represents only a small part of the renal tumour. Moreover, pathological features, 
such as vaso-invasion, capsule invasion, or dedifferentiation of cell morphology, can be 
overlooked. In the build-up to use CBs in the diagnostic algorithm of renal masses, it 
is recommendable to evaluate the diagnostic problems of renal tumours, encountered 
by different pathologists, so that pathologists can anticipate the difficulties of CBs 
and its differential diagnosis. The clinical questions are as follows: To what extent can 
pathologists make a diagnosis on the basis of a routine HE-stained section, and when 
are additional markers and slides necessary to reach the correct diagnosis? Therefore, a 
panel of five pathologists investigated the diagnostic problems in the subtyping of renal 
tumours, collected over a 2-year-period in two centers, using a single slide of a surgical 
specimen as a proxy of a CB.

matErIal anD mEthoDs
From 77 consecutive renal tumours, collected over a 2-year-period, one pathologist 
specialized in uropathology selected all those cases which were non-ccRCC or ccRCC 
with atypical features (eosinophilic variant, sarcomatoid features, focal papillary 
architecture, or prominent spindle cell morphology). Forty-nine (64%) renal tumours 
were ccRCC, of which the histologic subtype assignment was straightforward. Twenty-
three renal tumours were non-ccRCC (3 AML, 5 cRCC, 5 pRCC type I, 1 RCC 
unclassified, 6 RO, and 3 UCC), and 5 tumours were ccRCC with atypical features. 
Finally, 28 renal tumours were included in this study. In all the cases included in our 
study, the macroscopic specimens were correctly sampled according to guideline 
recommendations [7].
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One representative HE-stained section from each renal tumour was selected 
by the same pathologist. Selection criteria for the slides were the presence of vital 
tumour tissue adjacent to normal kidney parenchyma for comparison. For study 
purposes, one slide was considered equivalent to a CB. Five pathologists assessed 
the selected slide independently; their diagnosis was recorded on a checklist. The 
checklist included the following malignant tumours: ccRCC, cRCC, pRCC, RCC 
unclassified, UCC, and the following benign tumours: AML and RO. For pRCC, a 
distinction between pRCC type 1 and type II was made. If the distinction between a 
benign or malignant tumour was not possible, the tumour was labelled as NC. When 
the origin of the renal tumour could not be retrieved, the pathologists could score 
the tumour as ‘‘malignant unclassified’’.

After independent assessment of the single slide, a consensus meeting was held. 
Using a multi-headmicroscope, the five pathologists discussed all discordant cases. 
There were available more slides from different tumour areas, and slides stained for 
vimentin, anti-mitochondria antigen, CD10, CD15, c-kit, CK7, glut-1, p53, KSA, 
Amacr (racemase), Ki 67, EMA, and 34bE12. HMB-45 was available in selected cases. 
After all of the pathologists have unanimously agreed on the final diagnosis, this was 
considered the gold standard for each case.

Records were made of the number of HE-stained slides required by the pathologist, 
as well as of the number and type of IHC stains asked for during the consensus meeting.

Three of the pathologists who participated in this study are specialized in 
uropathology, and the two other pathologists work in community hospitals, i.e., they 
are general pathologists.

Categorical variables were compared using the chi-square test. Data analyses were 
performed using SPSS (version 12.0.2), with p<0.05 being considered as statistically 
significant.

To measure the agreement between the five pathologists, the generalized kappa 
was calculated by an online adaptable Microsoft © Excel spreadsheet (Copyright © 
2004 Jason King, PhD. All rights reserved. Available at http://www.ccit.bcm.tmc.edu/
jking/homepage/kappa.xls). Calculations were made using the following data: number 
of evaluators =5, number of subjects = 28, and number of categories = 2 (1 = correct 
diagnosis, 2 = incorrect diagnosis).

rEsults
The patients’ characteristics are presented in table 1. After independent assessment 
of the slides, the five pathologists unanimously achieved agreement in the distinction 
between malignant and benign in 82% of the cases. In 18% of the cases, one or more 
pathologists failed to make this distinction. Two pathologists incorrectly diagnosed two 
of the 19 malignant tumours as benign (11%), and three of the nine benign tumours 
(33%) were incorrectly diagnosed as malignant by three pathologists (table 2).
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A concordant subtyping among the five pathologists was recorded in 14 cases 
(50%). Six out of the nine benign cases (66%) and eight out of the 19 malignant cases 
(42%) were scored correctly. In the remaining 14 cases, concordance was not reached 
on the basis of a single slide examination. The overall generalized kappa value for the 
5 pathologists, for subtyping on the basis of one HE-stained slide, was 0.320 (CI 95% 
0.090–0.551), which is considered a moderate agreement [8].

In the distinction between cases incorrectly diagnosed as benign or malignant (n= 
5), one or at most two IHC staining slides were required. In only one case was an 
additional HE-stained slide required. 

To obtain a correct subclassification of the renal tumours (n = 8), 23 additional 
HE-stained sections and 16 IHC-stained sections were requested. In the case of an 
undifferentiated tumour, the entire panel of IHC stains was required. 

A 100% agreement was reached with the aid of more slides from different tumour 
areas, IHC-stained sections with conjoint examination, and discussion at the multi-
head-microscope. This final diagnosis, which was considered the gold standard, was 
identical to that of the original report.

There were no statistically significant differences between the pathologists 
specialized in uropathology and the two general pathologists.

malignant tumours incorrectly diagnosed as benign
One pathologist diagnosed a cRCC as a RO, and another pathologist diagnosed a 
ccRCC with somewhat bland spindle cell morphology as an AML. CK7 positivity in the 
former and HMB45 negativity in the latter, as requested by both pathologists during the 
consensus meeting, enabled correction of the initial diagnosis in both cases (fig. 1a–c).

table 1 Patients’ characteristics

rcc * renal tumours

Mean age (SD) 62 (10) 62 (15)

Mean size (cm) (SD) 5.3 (2.8) 5.6 (2.3)

Gender (%)
Male 32 (65) 15 (54)

Female 17 (35) 13 (46)

Side (%)

Left 23 (47) 12 (43)

Right 23 (47) 14 (50)

Not known 3 (6) 2 (7)

Operation (%)
Radical nephrectomy 34 (69) 18 (64)

Partial nephrectomy 15 (31) 10 (36)

* 5 cRCC, 5 pRCC type I, 1 RCC unclassified, 6 RO, 3 AML, 3 UCC and 5 ccRCC with atypical features 
(eosinophilic variant, sarcomatoid features, focal papillary architecture, or prominent spindle cell 
morphology)
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table 2 Individual scoring results of the 5 participating pathologists after review of one HE-stained slide of 
each case

case 
number a† b† c† D†† E††

Diagnosis 
after consensus

number 
correct diagnosis

1 cRCC cRCC ccRCC RCC cRCC cRCC 3/5

2 ccRCC cRCC ccRCC NC cRCC cRCC 2/5

3 NC cRCC RO cRCC cRCC cRCC 3/5

4 * * * * * cRCC 5/5

5 * * * * * cRCC 5/5

6 Malignant Malignant ccRCC UCC ccRCC RCC 0/5

7 ccRCC pRCC II pRCC II RCC Malignant ccRCC 1/5

8 ccRCC AML ccRCC ccRCC Malignant ccRCC 3/5

9 * * * * * ccRCC 5/5

10 * * * * * ccRCC 5/5

11 * * * * * ccRCC 5/5

12 ccRCC RO RO RO RO RO 4/5

13 ccRCC ccRCC RO NC RO RO 2/5

14 RO RCC RO RO RO RO 4/5

15 * * * * * RO 5/5

16 * * * * * RO 5/5

17 * * * * * RO 5/5

18 * * * * * AML 5/5

19 * * * * * AML 5/5

20 * * * * * AML 5/5

21 UCC UCC UCC ccRCC UCC UCC 4/5

22 UCC UCC UCC RCC Malignant UCC 3/5

23 * * * * * UCC 5/5

24 pRCC II pRCC I pRCC I pRCC pRCC I pRCC I 3/5

25 pRCC II pRCC I ccRCC ccRCC pRCC I pRCC I 2/5

26 pRCC I pRCC I ccRCC pRCC ccRCC pRCC I 2/5

27 * * * * * pRCC I 5/5

28 * * * * * pRCC I 5/5

correct 
diagnosis (%)

21/28
(75)

23/28
(82)

21/28
(75)

18/28
(64)

23/28 
(82)

14/28 
(50)

Bold characters/ numbers: discordant slides/ cases
Malignant= malignant unclassified
* Concordance after independent assessment  
† working in academic reference center   

†† working in community hospitals
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benign tumours incorrectly diagnosed as malignant
The three incorrectly diagnosed ROs were diagnosed as either ccRCC (2x) or RCC 
unclassified (1x). During the consensus meeting, the pathologists asked for CK7 and 
vimentin stains in these cases. Based on the negativity of these stains in combination 
with the universal eosinophilic cell composition of these tumours, the diagnosis was 
corrected (fig. 2a–c).

non-classifiable cases
In three cases, some pathologists had problems deciding between benign and malignant. 
Two of these cases were cRCCs, and were not problematic when the pathologists 
evaluated the positive CK7 during the consensus meeting. The third case belonged 
to the RO group; more sections from other areas and a negative CK7 led to a correct 
classification (cases 2, 3, and 13).

subclassification problems
Fifty percent of the cases were correctly subclassified by all the pathologists after 
assessment of a single HE-stained section. Subclassification problems were encountered 
in all categories investigated.

Figure 1 Case 3: cRCC, eosinophilic variant 
with binucleated cells and perinuclear 
halo. One pathologist passed the diagnosis 
“non-classifiable” and another diagnosed 
the tumour as a RO. The typical bland 
cytology (a) in combination with the intense 
membranous and cytoplasmic staining for 
CK7 (b) and negative vimentin (c), were 
required to amend these diagnoses during 
the consensus meeting.

a b

c



7

Chapter 7100

Three cRCCs were classified as ccRCC, RCC unclassified, or NC. During the 
discussion session, special attention paid to the perinuclear halos in this type of 
tumour along with extensive CK7 staining sufficed to correct the diagnosis in these 
problematic cases.

Case 6, the case for which four different diagnoses of malignant tumours were given, 
was subject of a lengthy discussion. The only positive stain in this case was vimentin. 
There was bland and spindle cell morphology. After examination of 4 extra HE-slides 
and 11 immunostained slides, it was concluded that this case was an unclassified RCC 
(fig. 3a–c).

In the ccRCC group, two cases were problematic. One had a focal papillary 
architecture, and the other had prominent spindle cell morphology. Consensus was 
possible when slides from more sampled areas were investigated, and the positive 
vimentin staining could be taken into consideration (cases 7 and 8). 

The difficulty encountered in the classification of UCC could be resolved with 
additional sections, in which the origin of the tumour from urothelium could be 
demonstrated in combination with intense staining with the 34bE12 antibody, which 
stains high molecular weight keratins [9]. This required two HE slides per case and two 
immunohistochemically IHC-stained slides.

Figure 2 Case 13: RO. Two pathologists 
rendered a diagnosis of ccRCC and one the 
diagnosis of “non-classifiable”. The bland 
cytology and lacking perinuclear halos in the 
HE-staining, support the diagnosis of renal 
oncocytoma (a), the vimentin is negative 
which rules out the possibility of a ccRCC 
(b), the sporadic positivity for the CK7 
antibody supports the diagnosis of a RO and 
rules a cRCC (c).

a b

c
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The incorrectly diagnosed pRCC were diagnosed mainly as ccRCC. Examination of 
the racemase and CK7 staining resolved these problems, together with an examination 
of 2 additional HE-stained sections.

DIscussIon
This study was designed as a first step in the build-up to use CBs as a diagnostic tool in 
the diagnosis of renal masses. The general architecture of the tumour can be assessed 
more easily on a large slide, while it is more difficult on a small CB. The design of this 
study allows the pathologist to estimate the diagnostic problems encountered in a CB, 
and he can anticipate the difficulties of CBs and its differential diagnosis. 

All the AMLs were correctly classified, and this reflects their highly specific 
morphology. This does not apply to the ROs. The problem lies in the fact that many 
RCCs have oncocytic features. It is therefore recommendable to stick to the rule that 
an RO must be composed entirely of oncocytic cells with bland eosinophilic cytoplasm. 
Clear cell areas might be found in areas with hyalinization. Papillary structures exclude 
an RO. One could expect difficulties in the distinction between RO and cRCC; strangely 
enough, this was observed only once. Investigating more cases, one might encounter 
this frequently described problem more often. 

Figure 3 Case 6: renal cell carcinoma 
unclassified. Two pathologists diagnosed the 
tumour as “malignant unclassified”, two as 
ccRCC and one as an UCC. The HE-staining 
shows the typical spindle cell morphology 
(a), the entirely negative CK7 staining rules 
out a ccRCC and UCC (b), other keratins 
were also negative, the only positive stain 
was vimentin supporting the diagnosis of an 
unclassified renal cell carcinoma (c).

a b

c
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The malignant cases diagnosed as benign reflect the difficulty that may be 
experienced if the morphology is not typical. For example, one case of ccRCC with 
spindle cell morphology showed invasion into fat and was classified as an AML by 
one pathologist. These cases illustrate a very important point. If the morphology is 
not typical of a certain tumour type, it is mandatory to examine slides from different 
tumour areas and to obtain an IHC-profile before making the correct diagnosis. For 
preoperative percutaneous CB, this means that biopsies of other tumour areas should 
be carried out if necessary.

This rule is further emphasized when evaluating the results of the subclassification 
arm of the study. Regarding the assignment of the category, there was a considerable 
error margin when the examination was based on one slide only, and each pathologist 
subclassified at least one tumour incorrectly at the initial evaluation. Differentiation 
between tumours with eosinophilic components was problematic. Furthermore, high-
grade tumours with or without a sarcomatoid pattern were difficult to diagnose.

The correct classification of pRCC can also be problematic. Several of these cases 
have an illusive morphology, in particular the fact that they may show morphologic 
heterogeneity, with necrosis and plenty of foam cells that may be misinterpreted as 
epithelial cells. In cases in which the typical papillary structure has collapsed, imparting 
a sheet-like morphology on the tumour, a ccRCC enters the differential diagnosis.

Exclusion of a UCC is difficult on one slide only, but these cases nicely illustrate 
the power of IHC-markers, in particular high molecular weight keratin antibodies [9], 
when it comes to making the correct diagnosis.

The additional value of IHC-markers has long been debated by uropathologists, 
because a panel of IHC-markers is not conclusive and, therefore, subjected to variations. 
However, IHC-markers can help to differentiate between renal subtypes. All pathologists 
had considerable experience with different IHC-markers. Surprisingly, the panel they 
required to reach the diagnosis in the presented series was limited. CK7 helped to solve 
problems with eosinophilic tumours [10], sometimes in combination with vimentin to 
confirm the ccRCC subtype [6]. 34BE12 was helpful in the distinction from UCC [9]. 
HMB-45 in the confirmation of AML [11] and racemase helped to prove pRCC [12]. 

However, a few points of criticism should be given. Although it can be argued that 
this approach does not represent the clinical situation in which renal tumours are 
evaluated and diagnosed macroscopically, sampling was based on the examination of 
the gross specimen and was performed as recommended by the Pathological European 
Guidelines [7]. Usually, pathologists have access to more than one HE slide and have 
the possibility of asking for additional IHC stains in difficult cases. Reflection and 
consultation are also included in the clinical practice. Our study raises the challenging 
question of diagnosis based on a single HE slide as proxy of a renal biopsy that may 
play an important role in driving treatment in the future uro-oncological field.

At last the renal tumours selected for this study did not contain renal subtypes, 
as stated in the 2004 WHO classification of renal tumours of adults [13], because 
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the tumours were included in a timeframe of 2 years. The absence of these subtypes 
explains the scarceness of them in the population. Moreover, this cohort of 28 tumours 
is too small to warrant diagnostic accuracy and interobserver variability of subtypes to 
reach a sound conclusion.

Considering these factors, our study gives a good estimate of the diagnostic 
problems encountered in the subtyping of renal tumours in this specific and somewhat 
neglected area of tumour diagnosis. It shows that, probably, pathologists occasionally 
make mistakes in the distinction between benign and malignant renal tumours and in 
their subclassification. It is difficult to say to what extent this occurs outside this test 
setting, as no data are available.

This field is on the move; the importance of diagnosis is increasing as a 
consequence of new therapeutic options. Pathologists are increasingly being 
confronted with smaller samples. Needle biopsies and cytology smears from renal 
tumours are seen on a more regular basis in institutions. An important question in 
this respect is to what degree pathologists can reproduce the results reported in this 
study on biopsy and cytology specimens. Based on results from other groups, our 
impression is favourable. However, thorough ‘‘field testing’’ is definitely in order, and 
this will be the subject of additional studies.

conclusIons 
An accurate histologic distinction between benign and malignant renal tumours is 
possible on one HE-stained section. The correct assignment of the subtype is more 
difficult on one slide alone and relies heavily on IHC-markers and additional slides. 
Tumours composed of an eosinophilic cell type and tumours with a papillary growth 
pattern are the major causes of an incorrect diagnosis on an HE-stained section alone.
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