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summary anD conclusIon
Part 1
During the past years, several changes in the presentation, diagnosis, and treatment of 
renal tumours have taken place worldwide, partly due to the widespread use of non-
invasive abdominal imaging. The aim of the first part of the thesis was to evaluate 
whether the three major changes are also seen in the Netherlands in the last decade: 

 » An increase of small tumours with favourable histopathological characteristics
 » Overtreatment of benign tumours, 
 » An increased use of NSS. 

In chapter 1 we have reviewed the epidemiology of RCC. The median age of 
patients with RCC is 65 years with a male-to-female ratio of 3:2. The incidence of 
RCC is increasing worldwide. In the United States the incidence has increased by 43% 
since 1973. The highest incidence rates are observed mainly in developed countries like 
North America, Australia, New Zealand, and western, eastern, and northern Europe. 
The lowest incidence rates are seen in Africa, Asia (except for Japanese males) and 
the Pacific Countries. The rise is most likely attributable to the increased and liberal 
use of abdominal imaging and therefore more tumours are found incidentally. These 
tumours are mostly small and low stage and therefore there is also an increase of small, 
low stage tumours. However, there is also a rise in incidence for all stages. A lack in 
decrease in advanced stages despite the increased detection of low stage tumours, 
suggests that the increased incidence of renal cancer is real. Moreover, autopsy studies 
show that the number of renal tumours found at autopsy has been stable over the years. 
A true increase in clinical incidence of renal tumours doesn’t influence the number 
of previously undiscovered renal tumours found at autopsy only. The increase in 
incidence could be due to environmental factors as tobacco use, diet or exposure to 
other carcinogens. Smoking seems to be the main independent risk factors for RCC. 
Several other risk factors, such as obesity, hypertension, renal replacement therapies, 
occupational exposures, and use of analgesics may be involved, although their 
contribution is minor compared to smoking. An enhanced risk of RCC is observed 
in certain hereditary disorders as VHL disease, HPRCC, HLRCC, the BHD syndrome 
and TS. Mortality has also increased. In the USA, the death rate has increased by 16% 
since 1973. As the incidence of RCC has risen 3-fold in comparison to mortality rate, it 
suggests an improvement in survival in itself. Indeed, survival rate has increased from 
34% in 1954 to 62% in 1996, most probably to earlier diagnosis.

The incidence of kidney cancer has remained stable in the Netherlands since 1989, 
in contrast what we summarized in chapter 1. To explore other possible differences, 
we have conducted the study presented in chapter 2. We evaluated possible changes 
in the pathological characteristics, stage and surgical management of primary renal 
tumours during the period 1995-2005 in the Netherlands. Excerpts from all patients 
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who underwent surgery for primary renal tumours in the Netherlands were analyzed. 
Data was collected from PALGA, the nationwide network and archive of histo- and 
cytopathology.  There was an improvement in the data reported in the excerpts over 
the years. The mean age of the patients was 63.3 (SD 11.9) years with a median of 65 
years similar to patients in the USA. The incidence of surgically treated renal cancers 
increased from 6.2 to 7.5 cases per 100,000 inhabitants (p=0.005), despite the stable 
incidence of kidney cancer in the Netherlands since the nineties with an incidence 
of 9.5 cases per 100.000 inhabitants in 2003. This suggests a more active policy of 
Dutch urologists during the years. There was an increase of tumours with favourable 
histopathological characteristics. Localized tumours increased from 53.6% to 66.3% 
and advanced tumours decreased from 46.4% to 33.7%, respectively. This is in contrast 
to data found in the USA, where there was also an increase of renal tumours in advanced 
stages. Grade 1 tumours increased from 39.4% to 56.6%, respectively at the expenses 
of grade 2 and 3 tumours. Mean tumour size for malignant tumours decreased from 
7.3 cm (SD 3.6) to 6.9 cm (SD 3.7) (p=0.301). Although there were no statistically 
significant differences, the 4 mm decrease of the operated tumours in our series had 
clinical significance. According to the 2002 TNM classification system, in the absence 
of adrenal, perinephric or major veins invasion, this difference of the mean tumour 
size implied a shift to a more favourable stage. These results may confirm not only the 
contribution of abdominal scanning to the incidental diagnosis of renal masses, but 
the potential benefit of the incidental discovery. Whether the more active policy, at 
the expenses of increasing surgical removal of renal tumours, will result in improved 
survival remains unanswered for now. The percentage of surgically removed benign 
tumours stayed stable with a percentage of 5.4. The use of NSS is increasing, but still 
underutilized. In 1995, 3.5% of all tumours were treated by NSS, which increased to 
10.1% in 2005, whereas the percentage T1a-tumors was 16.1% in 1995 and 24.4% in 
2005. T1a-tumors are in general suitable for NSS, with few exceptions related mostly 
to tumour location. 

From the same PALGA-data set as in chapter 2, the excerpts with tumour diameter 
reported up to 4 cm were included for analysis in chapter 3. From chapter 1 and 2 we 
know that tumours ≤ 4.0 cm account for most of the increased incidence worldwide 
and those small tumours have favourable histopathological tumour characteristics, 
supporting a plea for conservative management. These tumours are usually suitable 
for NSS. However, the above information is based on mostly institutional series and 
susceptible for selection bias. Moreover, recent studies show that small tumours may 
display an aggressive behaviour, discouraging conservative management or NSS. 
The objectives of this chapter include assessing the pathological characteristics, type 
of surgery performed, and reporting of renal tumours ≤ 4.0 cm managed in the 
Netherlands, during the past decade. Tumours ≤ 4.0 accounted for 25.3% of all renal 
tumours resected in the last decade in the Netherlands. Tumours were stratified into 
3 groups: group A ≤ 2 cm (13.6%), group B 2.1-3.0 cm (36.7%), and group C 3.1-4.0 
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cm (49.7%). Mean diameter was 3.1 cm (SD 0.8). There was a statistically significant 
difference in age at surgery and type of surgery between the 3 groups, confirming 
previous studies in which there is a positive correlation between age and size for 
masses up to 4.0 cm. Patients who are younger are more likely to have smaller tumours 
and treated by NSS. This could also be explained by earlier detection. The gender ratio 
was equal for the three groups (male: female, 3:2). Overall, 7.5% of the tumours were 
benign. Tumours ≤ 3.0 cm were more likely to be benign and of lower stage (p= < 0.001) 
than tumours of 3.1-4.0, justifying a more aggressive approach for those small masses 
and discouraging a conservative approach in younger patients. There was a statistically 
significant increase of NSS performed for tumours ≤ 4.0 cm during the last decade 
(p=0.005) and PN was mainly performed in group A. The percentage decreased with 
increasing diameter (p< 0.001). To the same extend as in chapter 2, NSS seems to be 
underutilized, most probably due to the popularization of LN together with the inherent 
technical difficulties of this kind of surgery and the higher rate of complications when 
compared to radical nephrectomy. Positive surgical margins were reported in 16.8% of 
renal tumours ≤ 4.0 cm treated by PN compared to 1.7% treated by RN. In 45.7% and 
45% subtyping and grade was missing respectively in the malignant tumours. Despite 
the high percentage of these two variables, there was an improvement seen of reporting 
subtype and grade along the decade. 

Summary Part I of the thesis: The incidence increased of small renal tumours with 
favourable histopathological characteristics in the Netherlands during the last decade. 
An overtreatment of benign tumours was seen, although the percentage was moderate 
compared to other series. Use of NSS increased during the last decade, although it 
seems to be underutilized compared to the percentage tumours eligible for NSS.  

Part II
The goal of the second part of the thesis was to study the role of CB and FNAC as 
a potential auxiliary preoperative diagnostic technique to prevent overtreatment of 
benign tumours, as a diagnostic modality in selecting patients for systemic therapy, or 
for pre-operative diagnostics in ablative techniques. 

In chapter 4 the current practical applications (indications, procedure and 
complications) are discussed from a comprehensive and systematic review of the 
literature. Both procedures are performed with needles from 17 up to 22 gauge under 
US or CT guidance. There is a preference for 18-gauge needles for CB and a thinner 
22-gauge needle for FNAC. Complications of both techniques include bleeding, 
pneumothorax, infection, arteriovenous fistula, urinoma, tumour seeding along the 
needle tract and death. There are few major complications mentioned in literature. For 
now, FNAC and CB play a limited role in the diagnosis and treatment of renal masses, 
because of contradictory results regarding the diagnostic accuracy and the concern 
of complications. Moreover, limited studies are performed to study the diagnostic 
accuracy, often dealing with small tumours of patients and several limitations. The 



Summary

12 

163

most important limitation in almost all studies is that not all biopsies or punctures 
are compared with the gold standard, the surgery specimen. Both FNA and CB can 
provide important information, especially to prove malignancy. However, the rate of 
false-negative outcomes is still a matter of concern.

In chapter 5 the current global use of NSS in the treatment of RCC and the use 
of percutaneous needle biopsies among endo-urologists was assessed. One thousand 
questionnaires were distributed during the 23rd World Congress of Endourology and 
SWL. Six questions regarding NSS and 2 questions regarding percutaneous needle 
biopsies were presented. Of the 1000 questionnaires 222 were filled out, resulting in 
a 22.2% response rate. Of the respondents, 83.8% were urologists, 13.1% residents 
and 3.3% “other” respondents. The respondents were divided into 6 geographic areas: 
Europe (45%), Northern America (15.3%), Southern America (2.7%), Asia (24.8%), 
Oceania (1.4%), Africa (6.3%) and 4.5% of unknown origin. NSS in small renal 
tumours is performed by 86.6% of the respondents and 13.4% performs only radical 
nephrectomies; 7.5% will only consider NSS in a solitary kidney and 0.5% will never 
consider NSS. The techniques for NSS, in order of preference are: partial nephrectomy, 
enucleation, cryoablative therapy, radio frequency ablation and high intensity focused 
ultrasound. A mean and median maximum diameter of 4.0 cm of the kidney tumour 
in patients with a normal contralateral kidney is preferred by urologists to perform 
NSS. NSS in a centrally located tumour is an option for 27.2% of the respondents. 
Renal biopsies in the preoperative assessment in patients with suspicion of RCC, is 
never performed by 55.9% of the urologists and by 41.8% only in rare clinical cases. 
The majority (90%) prefers histological biopsies over cytological punctures. This 
study showed that NSS is evolving to a global worldwide standard treatment in small 
renal tumours, but PNB remain a highly debated procedure which confirms what we 
concluded in chapter 4.  

 In chapter 6, the diagnostic problems in the subtyping of uncommon renal tumours 
were evaluated in a panel of five pathologists studying a set of selected tumours. In the 
build-up to implement CBs in the diagnostic algorithm of renal masses, it is wise to 
evaluate the diagnostic problems of uncommon renal tumours, experienced by different 
pathologists. Therefore, a single slide of a surgical specimen was selected as a proxy of 
a CB. From 77 consecutive renal tumours, collected in a two-year period, 28 cases 
were non-ccRCC or ccRCC with atypical features (eosinophilic variant, sarcomatoid 
features, focal papillary architecture, or prominent spindle cell morphology). One 
representative HE-stained slide was assessed independently by the five pathologists, 
blinded for the final diagnosis. Thereafter, the pathologists re-evaluated and discussed 
all discordant cases, during a consensus session. Additional HE-stained sections and 
IHC-stained slides were now available. An accurate histologic distinction between 
benign and malignant uncommon renal tumours was good possible on one HE-
stained section only. In 82% of the cases the pathologists achieved unanimously 
agreement between malignant and benign. Eleven percent of the malignant tumours 
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were incorrectly diagnosed benign and 33% of the benign tumours were incorrectly 
diagnosed as malignant. Correct assignment of subtype was more difficult on one slide 
alone. The pathologists classified 50% of the cases correctly in a single HE-stained 
slide. In the other 50% the pathologists relied heavily on IHC-markers and additional 
slides. Tumours composed of an eosinophilic cell type and tumours with a papillary 
growth pattern were the major cause of an incorrect diagnosis on a HE-stained section 
alone. There was an overall moderate agreement for subtyping renal tumours (kappa 
= 0.320, CI 95% 0.090–0.551). This study gives a good estimate of the encountered 
diagnostic problems in the subtyping of renal tumours and they should be taken into 
consideration on biopsy and cytology specimens as in chapter 7 and 8. 

In chapter 7 the diagnostic accuracy of in-bench CB from renal masses and the 
interobserver and intraobserver variability in pathological subtyping of renal tumours 
were assessed. CB from 62 consecutive renal tumours (5 benign and 57 malignant 
tumours) were evaluated by five pathologists on two occasions. The CBs were HE-
stained. The diagnostic yield varied between 84% and 92% because 8% to 16% of 
the cases were called non-diagnostic by one or more pathologists. Overall accuracy 
(the sum of correctly scored CB divided by all cases) ranged from 77% to 90%. The 
sensitivity (79-100%) of CB, thus the reliability of the test, varied but was high. If this 
technique is used in clinical practice, the chance that a malignant tumour mistakenly 
will be diagnosed as benign and not will be operated is possible but small. Specificity 
(100%) of CB was high. In clinical practice, this means that there is a very small chance 
that a tumour is mistakenly diagnosed as malignant and thus unnecessary resected. 
The positive predictive value was 100%, thus all patients diagnosed with a malignant 
tumour have a malignant tumour, supporting surgery in clinical practice. Although 
the test is highly specific, negative predictive value varied (29-100%) meaning that 
patients with a negative CB for malignancy still could have a malignant tumour. Thus, 
the pathologist plays a very important part in decision-making, and in case of doubt, 
patients with a biopsy negative for cancer should be monitored closely.  In 64% to 81% of 
the CBs, the subtype was correctly classified with a fair to almost perfect interobserver 
agreement (κ=-0.010-0.830) for the different subtypes. There was only fair interobserver 
agreement and low concordance for the cRCC. This can be explained by the presence 
of overlapping histological features. Intraobserver agreement was substantial (mean 
κ=0.628) for all pathologists. We also have to keep in mind that the accuracy of the 
test is calculated on HE-stained sections only. Normally, pathologists have access to 
auxiliary staining techniques as immunohistochemistry and molecular analysis to help 
in case of ambiguity in diagnosing renal tumours. The high diagnostic accuracy and 
the substantial interobserver and intraobserver agreement for the individual subtypes, 
predict a possible future of CBs in the diagnostics of renal masses. 

In general, (cyto)-pathologists are not experienced in renal cytology because the 
technique is not performed on a routine basis in many institutions. Therefore, we 
investigated in chapter 8 the diagnostic accuracy and intra and interobserver variability 
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of FNAC in order to ascertain if renal cytology has potential in the diagnosis of renal 
tumours. FNAC from 66 renal tumours (8 benign and 58 malignant tumours) were 
evaluated by five pathologists inexperienced in renal cytology. The FNAC were stained 
with Papanicolaou and Giemsa. One representative slide from each stain was presented 
twice, with a 6-months interval. Between 74-95% of malignant smears and 25-75% of 
the benign smears were correctly called after the first round. After the second round, 
the percentages were 72 –97% for the malignant and 50-100% for the benign smears, 
respectively. The number of non-diagnostic and non-conclusive cases dropped from 
5-14% to 3-8% between rounds. Overall accuracy (the sum of correctly scored FNAC 
divided by all cases) varied between 73-83% in the first and 71-91% in the second 
round. In the first round, sensitivity (74%-100%) and positive predictive value (93%-
98%) for malignancy were high. Specificity (50%-88%) and negative predictive value 
(25%-100%) varied. All pathologists, except for one, showed no statistically significant 
differences in diagnostic accuracy between the first and second round. One pathologist 
showed a drop in sensitivity for malignancy (p=0.001), which we cannot explain. Overall 
concordance between surgical specimens and FNAC increased from 39-70% to 52-74%. 
All subtypes, except for ROs, showed an improvement in the interobserver agreement 
ranging from fair (κ=0.0.39) to substantial (κ=0.540). Interobserver variability for 
renal oncocytoma dropped from substantial (κ=0.590) to moderate (κ=0.448). The 
intraobserver agreement was moderate (mean κ=0.357) for all pathologists. These 
results show, that despite the lack of practice in renal cytology, all pathologist showed 
a relatively high diagnostic accuracy. Although there was no significant improvement 
in diagnostic accuracy, there was a trend towards improvement. These results suggest 
that FNAC could have a role in the diagnosis of renal cell tumours in the future if 
urologists and pathologists are willing to cooperate, in developing a learning curve, 
which is necessary to diagnose these tumours confidently. 

Finally, the most recent literature concerning renal mass biopsy with special 
consideration to the variation in results related to the standard used as comparison, 
biopsy in small renal masses (≤ 4.0 cm), and the case for non-diagnostic biopsy, were 
reviewed in the last chapter 9. There is an increasing trend in the interest and accuracy 
on the subject of percutaneous biopsy of renal masses as well a decreasing trend in 
the rate of non-diagnostic biopsies. However selection bias and the lack of a uniform 
index test for comparison preclude a definitive statement. Moreover, there is a need for 
standardization of the nomenclature of non-diagnostic biopsies in order to compare 
results. In small renal masses where a diagnostic percutaneous biopsy may have a 
definitive role, high accuracy has been shown but non-diagnostic rate are higher than 
in larger masses. Re-biopsies or surgery after a non-diagnostic biopsy shows malignity, 
in most of the cases RCC in up to 75% of the cases.  FNAC may equal results of core 
biopsy but its role in the diagnostic algorithm is not yet defined. 

summary Part II of the thesis: CB and FNAC have a high diagnostic accuracy 
especially to prove malignancy, e.g. in selecting patients for systemic therapy. 
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It is too soon to use CB and FNAC as routine preoperative diagnostic modality to 
prevent overtreatment of benign tumours or for pre-operative diagnostics in ablative 
techniques, but with the refinements in both techniques in the future, CB and FNAC 
can be very promising.   

In summary, this thesis has tried to give more insight into the presentation, 
diagnosis, and treatment of renal tumours. A decade of pathology has been analyzed, 
resulting in a plea for biopsies. 




