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Introduction 

Kidney cancer is currently the 7th most common cancer in the developed world(1). It is more 
common in men than women (5 men: 3 women). The expanding use of cross-sectional imaging 
across medical practice has resulted in a rise in incidentally detected renal tumours. UK national 
cancer statistics demonstrate an 88% increase in incidence of kidney cancer since 1990s (2), in 
keeping with international data (1). While incidence has risen, there has been a stage migration in 
diagnosis, as incidental tumours are more likely to be detected at an earlier stage than those 
presenting with symptoms. However, despite increased detection at earlier stages, and earlier 
treatment, there has been no impact on mortality from Kidney Cancer (3). 

Early detection of organ confined cancer allows the opportunity for treatment with curative intent. 
The UK National Health Service (NHS) has published in its Long Term Plan the ambition of further 
increasing the proportion of cancer detected at stages 1 and 2 from 50% to 75% of all cases by 2028 
(4). In kidney cancer, introduction of screening through imaging (5), or emerging serum biomarkers 
(6) may allow this ambition to be realised. 

Small renal tumours (SRTs), defined as a tumour <4cm in maximum diameter represent a spectrum 
of disease, from benign, through indolent malignant tumours to high-grade aggressive disease. Up to 
30% of SRTs in surgical series are found to be benign on histopathology (7), with a higher proportion 
of benign histology in tumours of smaller size (8). National audit data from the British Association of 
Urological Surgeons (BAUS) reported that in 2012, 18% of all nephron sparing surgery had resulting 
benign histology. Of the malignant tumours, the majority were low grade, with high grade disease 
representing only 18-22% of cases (8), which is in keeping with national data from the USA(9). 

Does early detection and treatment really improve outcomes? 

One might assume that diagnosing and treating tumours at an earlier stage would lead to improved 
outcomes. Cancer Research UK reports that kidney cancer survival is improving with 32% of adults 
diagnosed with kidney cancer surviving to 10 years in 1990, rising to 50% in 2010. However, 
increased survival can mean a number of things. Bringing forward the time point of diagnosis 
automatically increases survival by virtue of patients living longer with disease, even if they die at 
exactly the same age. This survival bias in cases of earlier detection is known by epidemiologists as 
lead-time bias. 

Another bias to consider when reporting survival trends is overdiagnosis bias. Screening for cancer 
can lead to detection of tumours that if left untreated would have remained stable, regressed or 
progressed slowly enough that the patient died of an unrelated cause before symptoms of the 
cancer ever appeared. This is known as overdiagnosis. Historically patients with kidney cancer 
presented with symptoms as a sign of late-stage disease e.g. haematuria due to the tumour invading 
the urinary collecting system. These patients experience poor survival. Unintentional screening for 
kidney cancer through imaging has introduced diagnosis of clinically indolent disease, and shifted 



the kidney cancer population to include those who will experience very long survival regardless of 
how they are managed. This is overdiagnosis bias. 

In order to truly understand if earlier detection of kidney cancer improves patient outcomes, we 
need to look at cancer-specific mortality. If treatment of incidentally detected disease prevented 
kidney-cancer related deaths, we would expect to see a reduction in kidney cancer-specific mortality 
at the population level. Figure 1 demonstrates this is not the case, with national data from Cancer 
Research UK showing rising incidence but no reduction in mortality, the hallmark of over-detection 
and in turn overtreatment. The same pattern has been demonstrated in the United States with data 
from the Surveillance, Epidemiology, and End Results registry (3). 

Natural history of small renal tumours 

Our understanding of natural history of SRTs in the short and medium term has been largely based 
on observational cohort studies in patient populations unfit or unwilling to undergo active 
treatment. In the USA, a prospective registry of 271 patients who opted for initial management with 
active surveillance reported that over a median follow up of 1.83 years, mean growth rate was 0.9 
mm/year with no patients developing metastases or dying from kidney cancer (10). At 5 years, the 
same registry reported cancer-specific survival of 100% (11). While 22% of study participants 
experienced tumour progression, defined as rapid tumour growth >5 mm/year or crossing the 4 cm 
threshold, none developed metastases(11). In a similar Canadian study of 127 patients with SRTs 
followed up for a median 2.3 years, 79% of patients’ tumours remained stable or regressed with an 
overall mean growth rate of 1.3 mm/year (12). Of remaining cases, 20% demonstrated local 
progression still amenable to curative treatment, and 1% developed metastatic disease (12). 

Initial active surveillance of SRTs appears to be safe, while retaining the opportunity for curative 
treatment in the minority of patients who develop progressive disease. The majority of the literature 
reporting active surveillance outcomes is from observational studies in elderly or co-morbid 



populations and thus applicability to younger, fitter populations is limited. While there is some 
emerging data supporting the use of surveillance in younger patients (13), most are managed 
surgically and thus we lack data on the natural history of tumours in younger patients. As these 
existing registries mature, they will provide longer term follow-up data, which will be useful for 
clinicians to counsel patients regarding the risks and benefits of active surveillance in the 
management of small renal tumours. 

Surgery for small renal tumours 

International urology guidelines recommend offering surgery to achieve cure in suspected localised 
renal cancer (14,15). Partial nephrectomy should be performed when technically feasible, offering 
preservation of renal function and good oncological control. However, partial nephrectomy is a 
complex operation with a 20% overall risk of complications from surgery, and 5% risk of major 
complications (8). Partial nephrectomy is usually performed with the use of a surgical robot, with 
consumables costing approximately £1600/case, on top of the robot purchase and maintenance 
costs.  

Thermal ablation 

Thermal ablation therapy offers an alternative active treatment option for SRTs with a favourable 
complication profile and comparable oncological outcomes to partial nephrectomy, according to 
propensity score matched observational data (9). Thermal energy (either cryo, microwave or 
radiofrequency) is delivered through a probe or needle to ablate the SRT. The procedure is typically 
performed percutaneously under image guidance, and offers shorter hospital stay and faster 
recovery.  

Currently there are no head-to-head RCTs comparing ablation to surgery for small renal masses, but 
results of the feasibility RCT NEphron Sparing Treatment (NEST) comparing cryoablation to partial 
nephrectomy are anticipated soon (ISRCTN18156881). 

Risk stratification 

Clearly a subset of kidney cancer patients will benefit from early detection and treatment to prevent 
progression to metastatic disease and kidney cancer-related death. However, this has to be balanced 
against the significant proportion of patients with benign or indolent small renal tumours whom 
would do well to avoid treatment and the associated morbidity.  

Contemporary imaging with CT, MRI or ultrasound cannot reliably distinguish benign tumours from 
malignant, nor high from low grade malignant disease. Pre-operative renal tumour biopsy is under-
utilised and often not routinely offered by clinicians due to concerns regarding bleeding, tumour 
seeding, misdiagnosis, and non-diagnostic rates(16,17) and its routine use is not currently 
recommended by clinical guidelines in the work up of SRTs(14,15). 

At our own institution we routinely offer biopsy. Our local audit data has shown 78/266 (30%) 
patients biopsied between 2014-2016 had benign diagnoses with 75/78 (96%) choosing 
management with surveillance, and the remaining 3 (4%) ablation(18). No patient with benign 
histology chose surgical excision. We would therefore advocate routinely offering renal tumour 
biopsy where technically feasible to facilitate patient-centred decision making. 

Emerging evidence 



Investigation of new imaging approaches to improve characterisation of incidentally detected small 
renal masses has been identified as a priority research need by the Renal Cancer Gap Analysis 
Collaborative, composed of clinicians, researchers, patients and carers(19). 

99mTc-sestamibi SPECT/CT is an emerging tool for the non-invasive identification of benign renal 
oncocytomas and other oncocytic neoplasms of low malignant potential. 99mTc-sestamibi is a 
lipophilic cationic radiopharmaceutical that readily accumulates in oncocytic cells that are packed 
with high concentrations of mitochondria with negative membrane potential. Other renal cell 
carcinomas have relatively few mitochondria, and additionally multi-drug resistance proteins on the 
cell surface pumping the radiotracer out of cells (20). These biological differences in 99mTc-
sestamibi processing result in benign and indolent tumours appearing avid, and other renal cell 
carcinomas photopenic, as shown in figure 2. The ability to predict oncocytic histology would allow 
patients with these groups of benign and indolent tumours to be spared unnecessary surgery. 

Figure 2: Indeterminate contrast-enhancing renal masses on cross sectional imaging later proven on 
histology to be clear cell renal cell carcinoma (RCC) (2A) and renal oncocytoma (2C). On 99mTc-
sestamibi SPECT/CT the clear cell RCC is devoid of radiotracer (2B) while the oncocytoma shows 
uptake (2D). 



Imaging-based diagnostic tools are also being investigated for their ability to prospectively predict 
clear cell histology, typically a more aggressive histological subtype of renal cell carcinoma. An MRI-
based 5-point ‘clear cell likelihood score’ (ccLS) for has demonstrated high sensitivity and specificity 

in a prospective study (21). Additionally, the ZIRCON study (NCT03849118) is an open-label phase 

3 trial investigating 89Zr radiolabelled girentuximab for the detection of clear cell renal cell 

carcinoma. Clear cell renal cell carcinomas uniquely express the enzyme carbonic anhydrase 

IX and girentuximab is an anti-CAIX antibody. The limitation of both tests is that they do not 
differentiate high grade from low grade clear cell tumours, nor further differentiate the non-clear 
cell tumours into benign and malignant. They may however have a role to play in future diagnostic 
algorithms. 

Conclusions 

Surgery for incidentally detected SRTs represents the mainstay of current management, but can 
represent overtreatment in a significant proportion of patients. There is an unmet clinical need for 
better diagnostic tools to risk stratify tumours and inform management decisions. Consultations 
with patients with SRTs should include discussions of biopsy, surveillance, ablation and surgery as 
potential initial strategies. It is hoped that emerging imaging-based diagnostics for better risk 
stratification of renal tumours will help facilitate these conversations and allow better informed, 
patient-centred management. 
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