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DIscussIon & FuturE PErsPEctIvEs
During the past years, several changes in the presentation, diagnosis, and treatment 
of renal tumours have developed worldwide, mainly due to the widespread use of 
non-invasive abdominal imaging [1]. One of the major changes is the increase of 
small (incidentally discovered) renal tumours with favourable histopathological 
characteristics [2]. Because current imaging modalities cannot distinguish between 
benign and malignant renal masses, an overtreatment of patients with benign tumours 
occurred [3], and therefore histological preoperative diagnostics are considered more 
frequently [4].  Moreover, patients with smaller tumours have better survival rates, 
leading to a change in the TNM classification system, selecting patients suitable for 
elective nephron sparing surgery and thus an increase of this type of surgery [5].  This 
chapter reflects on several aspects of these changes.

Rising incidence of small renal tumours: The impact of changes in disease 
characteristics at presentation

In chapter 2 we found that there was an increase of the incidence of surgically 
treated renal tumours in the Netherlands despite the stable incidence of kidney cancer, 
suggesting a more aggressive policy during the years. Of these surgically treated 
renal tumours, there was an increase of tumours with favourable histopathological 
characteristics, similar to data found in the literature [2;6]. These small, low stage, and 
low grade tumours are mostly asymptomatic and diagnosed as an incidental finding, 
resulting in a shift in clinical presentation. The dilemma for urologists nowadays is how 
to diagnose RCC at the asymptomatic stage. As there is an increase of these tumours, 
the question emerges whether RCC could be a “candidate” for a targeted screening 
programme? When screening programmes are considered two general principles must 
be satisfied. First, the test should be used to identify asymptomatic patients with early, 
potentially curable disease, improving prognosis by early treatment. Second, it should 
be safe and patients should not experience discomfort from the test. Patients at high risk 
for RCC (e.g. patients using dialysis, see chapter 1) benefit from screening programmes 
as the risk of death from all causes was reduced by 35% [7]. On the one hand, screening 
studies for RCC in the general population show a very low yield that was insufficient to 
advocate screening in the general population [8]. On the other hand, a feasibility study 
in Germany and Japan suggested that screening for RCC is practical and effective in 
the general population [9;10]. Despite the previous contradictory results, screening a 
population which is presumably at a risk should be considered [11]. For cost-effectiveness 
analysis, it is more effective to examine not only the kidney, but also other abdominal 
organs as performed [12]. Screening could be performed by US, as this is a safe and 
accurate technique to detect renal masses. It should be considered to establish a pilot 
study to determine whether or not a national screening programme could affect survival 
in RCC. Moreover, further studies should be conducted to study the cost-effectives and 
selection criteria of patients who are candidate for these screening programmes. 
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Overall improved survival, also called the “screening effect” of detecting RCC when 
it is small and localized with subsequent decreases in disease-specific morality has not 
been observed the USA. However, in the Netherlands recently published data of the 
Dutch Cancer registry show improved survival (figure 1) with subsequent decreased 
mortality possibly due to early detection, making the consideration to establish a 
national screening programme even stronger. 

the impact of changes in demographics of rcc: who are at risk?
There is strong gender preponderance for men, especially between the 6th decades of 
life (chapter 1-3). In addition to changes in clinical presentation, significant changes 
in the demographics of RCC have occurred (chapter 1). The rising incidence is more 
prominent among blacks. Probably this is due to the increased exposure within this 
population to risk factors as obesity, hypertension and smoking. The precise mechanism 
linking these risk factors with RCC remains unclear. Epidemiological, prospective and 
interventional studies might further elucidate the underlying mechanisms, contributing 
to this change in presentation, selecting patients who are more at risk for RCC. 

small renal masses: should we excise, ablate or wait?
Standard therapy for an enhancing renal mass is surgical. Resection is the standard 
care due to the durable oncological outcomes for radical and NSS [5;13-15]. However, 
operative treatment may not be plausible in all clinical circumstances. There is an inverse 
relationship between tumour size and benign histology, thus smaller tumour are more 

Figure 1 Relative survival after period of diagnosis (data extracted from the Dutch Cancer 
Registry). 
 

 
 
 

Figure 1 Relative survival after period of diagnosis (data extracted from the Dutch Cancer 
Registry).
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likely to be benign [16]. The majority of small enhancing renal masses grow at a slow 
rate when observed, although serial radiographic data alone are insufficient to predict 
the true natural history of these lesions. Urologists and patients assume a calculated 
risk when these tumours are “treated” by active surveillance. Active surveillance might 
be a good option for a selected group of patients, especially for tumours ≤ 3.0 cm 
(chapter 3). Data on the natural history of untreated enhancing renal lesions is limited 
and more research is needed into the natural course of these tumours before clinical 
guidelines can be suggested. 

In the Netherlands, we found an increase in percentage of NSS performed on renal 
tumours (chapter 2). There is a shift towards NSS as urologists are confronted more 
frequently with small tumours and this technique is developing. Ablative techniques 
have emerged as alternatives with good short-term and intermediate term oncological 
outcomes [17]. However, there is a significant selection bias in the application of these 
techniques. Long-term data are needed to establish the oncological efficacy of these 
ablative techniques.  

biopsies in renal masses: do we know enough?
Although overtreatment of benign tumours in the Netherlands was not as high as 
found by other studies [3;6;18;19], it should be prevented as much as possible. Several 
pre-operative diagnostics can be of value of which CB and FNAC is one of them. The 
overall accuracy, thus the distinction between benign and malignant was high ranging 
from 77-90% with a diagnostic yield varying between 84% and 92% (chapter 7). The 
overall accuracy for FNAC ranged between 71-91% between rounds with a diagnostic 
yield varying between 86% and 97% (chapter 8). The true value of percutaneous CB or 
FNAC in the evaluation of indeterminate renal masses in the clinical setting remains 
largely unclear. Prospective in-vivo studies for CB and FNAC should be assessed to 
study the true value of the diagnostic accuracy of both procedures. The studies should 
be conducted in which patients are stratified in two groups, because the purpose of 
diagnostics is in general different for both groups. The first group should embrace 
patients with renal masses ≤ 3.0 cm with favourable pathological characteristics 
(chapter 2), as in this group a distinction between benign and malignant is most 
important to reduce overtreatment and to influence follow-up in patients who are 
treated by ablative techniques. The second group should include tumours > 3.0 cm, 
tumours with less favourable pathological characteristics (chapter 2). In these patients, 
CB or FNAC could be used not only to distinguish benign from malignant tumours, 
but also to select patients by subtype for adjuvant therapy. Moreover, large tumours 
tend to be more necrotic and a lower diagnostic yield. It is also important to obtain 
samples from various areas, as renal tumours can be heterogenic. 

Non-diagnostic samples are one of the most important problems of CB [18;20] and 
FNAC [21]. To optimize tissue sampling the best biopsy devise, technique, number of 
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biopsies, number of passes and needle size should be explored. Volpe et al studied the 
potential predictors of a diagnostic result. Larger tumour size and solid pattern were 
significant predictors of a diagnostic result [19]. Hruby et al evaluated in a pilot study 11 
currently available biopsy devices using a standard and a novel renal biopsy technique 
in a porcine model [22]. Their laboratory findings were then applied to clinical practice 
during laparoscopic renal cryoablation. The biopsy devices were deployed external to 
the renal tissue and in a standard manner after insertion into the renal tissue. The 
external biopsy technique resulted in consistently higher quality tissue specimens. As 
anticipated, larger calibre needles resulted in improved tissue specimen, with little or 
no increased risk of complications, which is confirmed in the review of Lane et al. 
The same applies to the number of passes. Increasing the number of biopsies/ FNAC 
increases the diagnostic yield without significant increase of complications [3;20]. This 
is a very important point, as the benefit of CB or FNAC should exceed the risks of 
complications. Complications reported in literature are scarce and vary among studies 
[18;23] and should be further investigated. 

During our study period, Smidbauer et al evaluated the diagnostic accuracy of CT-
guided percutaneous biopsy of renal masses [24]. In addition they performed FNAC. 
There results were similar to ours as TCB had a high diagnostic accuracy, particularly 
in predicting malignancy. Oncocytoma were also problematic to diagnose on a biopsy 
specimen. FNAC had a higher rate of nondiagnostic samples and a lower diagnostic 
accuracy than TCB. Therefore, the investigators stopped using FNAC. Moreover, the 
need of an experienced cytologist rendered FNAC less attractive. Results of other 
in-vivo studies are also promising, although these studies have limitations as not all 
biopsies are compared with the surgical specimen [18;19].

As mentioned before, ablative techniques as RFA and cryotherapy are an increasing 
nephron sparing treatment option in patients with small renal masses and thus there is 
a need for preoperative or intraoperative biopsies for diagnostics. Not only the general 
questions as best biopsy devise, technique, number of biopsies, number of passes and 
needle size raise again, but also the time of taking the biopsy. To minimize bleeding, 
biopsies can be taken following the first freeze-thaw cycle during cryoablation. There is 
evidence that one cycle of cryoablation does not significantly alter the architecture of 
biopsy tissue [25], although more evidence is needed.

There are three important questions, which have to be answered positively before 
renal biopsies become a standard form of diagnostics. First, the biopsies have to 
reliably and obtained reproducibly. Second, accuracy of the pathologic diagnosis 
based on small biopsy specimens must be confirmed. Third, ascertainment of a tissue 
diagnosis must change clinical management. For now, it is not justified to perform 
renal biopsies as a standard form of diagnostics, as questions remain regarding the 
accuracy especially for benign tumours, as well the ability of biopsies to change 
clinical management. However, for each patient the possibility and considerations 
should be discussed. 



11

Chapter 11154

Preoperative diagnostics: a future for histological, cytological or 
optical biopsies?
The results in chapter 8 show that FNAC has a potential in the preoperative 
differentiation between malignant and benign renal tumours, although this technique 
needs some refinements. Histological biopsies could have an important role in future 
as it has a high accuracy and reproducibility (chapter 7). However, diagnosis depends 
on histological and cytological examination which is subjected to interobserver and 
intraobserver variability and the possible complications of tissue removal.

Other forms of (pre-operative) diagnostics are imaging techniques. One of the 
upcoming techniques is optical diagnostics. Optical diagnostics rely on detecting 
a change in the nature of light. Optical diagnostics is thus objective, improving the 
traditional method. OCT produces high-resolution, cross-sectional tomographic 
imaging in real-time using backscattering of infra-red light, providing morphological 
information on the tissue under investigation [26;27]. It is in a manner analogous to 
ultrasound. The technique does not provide tissue diagnosis, but rather diagnoses 
the pathology by disruption of microscopic tissue planes, thus the degree of invasion. 
In combination with targeted contrast agents, and techniques compatible with OCT, 
OCT might be a good non-invasive “optical biopsy” devise [28]. ORS is a novel real-
time technique that uses the interaction of light with human tissue to determine 
molecular changes [29]. A phase I study showed that ORS could efficiently and 
accurately differentiate benign from malignant renal tumours at surgery. However, the 
measurements in this pilot study were performed immediately after removal of the 
specimen. Of course, additional studies in an in-situ situation are warranted before 
ORS can be integrated into kidney tumour management. 

In summary, the landscape of renal cancer has changed, resulting in a shift 
in presentation from “a tumour of the internist”, reflecting the silent nature of this 
disease, to small, localized, asymptomatic tumours. Parallel to this phenomenon, 
overtreatment of benign tumours occurs, reinforcing the need for pre-operative 
diagnostics. Furthermore, the approach to treatment changed from radical surgery to 
nephron-sparing treatment by excision or ablative techniques. This new landscape of 
renal cancer makes this tumour challenging in the diagnosis, treatment and follow-up 
and further investigations are needed to optimize clinical care.
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